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MEPEAOBASA CTATbA

VIK: 722222272

AEMOIPA®UYECKHUE TEHAEHUUN, MOAEJIMPOBAHUE COCTOAHUA 300POBbS
nonynaumm n onnMCAHUE CTAPEHUA HACEJIEHUS B TEPMUHAX TEOPUA

HAAEXHOCTU

© B.T. YacHbIk?, M. KaMMHCKMi4 2

1IBQY BMO «CaHkT-MeTepbyprekuii rocyAapCTBEHHDIN NeAUATPUYECKHUIA MEAMLIMHCKUI YHUBEPCUTET MuH3paBa Poccuu, PO;

2Ynusepcuter wrata Mapunang, (Konnenx Mapk), CLLA

Pestome. O6bekTMBHAs OLeHKa AeMorpaduyecknx TeHAEHUMI B HACENeHHbIX CTpaHax € 60nbloM TeppuTopuei npeanctaBnser
coboi cylecTBeHHy NpobnemMy, B OCHOBE KOTOPOM NieXaT KakK TEXHOMOrMYeckue, Tak U nonutuueckme daktopbl. BMecTe ¢ Tem,
OLIEHKa [AedTeNbHOCTM roCyAapcTBa B COLIMO-IKOHOMMYECKOW cdepe, nnaHMpoBaHue paboTbl CTyXb M BEAOMCTB HEBO3MOXHbI
6e3 HecnpucTpacTHOM OLEeHKM AeMorpaduyecknx nokasatenei. 370, B YaCTHOCTM, BAXKHO AJI CTPATermyeckoro niaHWpOBaHMUS
paboTbl MeaMUMHCKOW Cyxbbl, npuyem, ocoboe 3HauyeHWe npuobpeTaeT OLEeHKa TEeHAEHUMIA pa3BUTUS LETCKOM MOMynsumu.
B HacTodwwee Bpems, No AaHHbIM DefepanbHoOM CTy6bl rOCYAAPCTBEHHOW CTAaTUCTMKM M MUHMCTEPCTBA 34paBOOXPaHEHUS, Mpu
OTHOCUTENbHO BNaronpuaTHOM AMHAMUKe AeMorpaduyecknx nokasarenen B Poccum oTMeuaeTcs HeyKIOHHBbIV poCT 3aboneBaemMocTy.
Pernctpupyetcs pasHoHanpaBneHHOCTb AeMOorpaduueckux TeHOEHUMIA B OTAENbHbIX PerMoHax € npeobnagaHuem HeraTuUBHbIX
TEHOEHUMI B ManoOHaceNeHHbIX obnactax ceBepa eBponeinckon yactn Poccum, Ypana, Cnbupn n JanbHero Boctoka, rae cpeom
npounx GakTopoB KA4eCTBO MOMyNSUMU ONpenenstoT LOCTaTOYHO WMPOKO PaCcnpOCTPaHEHHbIE reHeTUYECKM AeTePMUHUPOBAHHbIE
3aboneBaHus. YXyaleHne KayecTsa nonynsumm npu yBeNMYeHnn ee YNCIEHHOCTY NPUBOAUT K HEM3OEXHOCTU YBeNnyeHns 3aTpart
Ha MeaMUMHCKOe 06CTy)XMBaHMe, YTO NMpeanonaraeT UCNoIb30BaTh MPU MX NNAHUPOBAHMM NOCTPOEHME NPOrHOCTUYECKUX MOLENen,
OCHOBAHHBbIX Ha UCMONMb30BAHUU MOHATUS KYPOBEHb 340POBbSI MOMYNALMMY» B KauecTBe yrnpaBnseMoi nepemeHHoi. C Lenbto mMu-
HMMM3aLMK CyObeKTUBM3MA B OLLIEHKE YPOBHS 3[0POBbS Lienecoobpa3HO ONMCbIBaTb B TEPMUHAX TEOPUM HAAEXHOCTH, B HaCTHOCTH, C
ucnonb3oBaHneM nHaekca Gini (1912), npumeHsemMoro ong oLeHKU pUCKOB B MEXAHUKE U MAaKPO3KOHOMMKE. B Teopumn HaaexHOCTH
BbIAENSIOT KNacChbl CMCTEM C yXyawarowmmmcs (deteriorating) u ynydwarowmmmucs (improving) xapaktepuctukamu, nog KOTopbiMu
NMOHUMALOT, COOTBETCTBEHHO, CUCTEMBI C YBEIMYMBAIOLIMMCS MM YMEHbLUAKOWMMCS NpoLeHToM olwnbok (Rate of OCurrence Of
Failures, ROCOF) unn — 4yt0 0COBEHHO BaXXHO AN MOHWMAHWS MEAMLMHCKOWM CYyTU — COOTBETCTBEHHO, C Manoi unu 60nbLIOK
LIUTENbHOCTbI0 HApPaboTKM Ha OTKa3. OTO TPAKTOBKA COOTBETCTBYET MOHATUAM «ypOBEHb 6ONIE3HEHHOCTM NONYAALUUY U «CTapeHue/
OMONIOXKEHME nonynaunm». NpennoxeH BapuMaHT MHAEKCA, MPUTOLHbIN A1 OLEHKM CTapeHWs/OMONOXKEHMS NONYAALMKU MO AAHHbIM
CMEPTHOCTM B BO3PACTHbIX KOFrOpTax B TeYeHue ofHOro roaa. OTpuuaTenbHble 3HaYEeHUs MHAEKCA CBUAETENbCTBYIOT 06 OMONOXEHUM
nonynsummn (ymeHbwennn ROCOF), a nonoxwutenbHble — o crapeHun nonynsumm (yBennyennun ROCOF). B kayectse npumepa,
npencTaBieH pe3ynbraT oueHKU ctapenus nonynsumm Poccum B 1959 1 2010 ropax. Mpu pacyeTax ucnonb3oBaHa 6asa faHHbIX
MHctuTyTa uccneposaHus aemorpadum Makca lNnaHka (Poctok, lepmanus) n KanudopHuiickoro yHneepcuteta (bepknum, CLLA).

Kniouesble cnoBa: seMorpadus; 3a60/1eBaeMoCTb; 300POBbE MOMYALMM; MOAEMPOBAHME; CTapEHME NOMNYAALMMU; OMONIOXKEHME; TEO-
PV HALEXHOCTU; MHAEKC IXKUHN.

Kak wu3BecTtHO, omeHka aeMorpaduyecKux TeH-
JeHIni, 0cOOEHHO B HamOosee HaCeNEHHBIX CTpaHax
¢ OOJBIION TEPPUTOPHEH, MPEACTABISAET COOON CyIie-
CTBEHHYIO MPOOIIEMY, B OCHOBE KOTOPOI1 JIe)KaT KaK TeX-
HOJIOTHYECKHE, TaK U OJIMTUYECKUE TPUUUHbL. BMecTe
C TeM, OICHKAa AEATEIbHOCTH TOCYIapCTBAa B COILMO-
SKOHOMHYECKOU cdepe, MiIaHupoBanue pabOTHI rocy-
JAPCTBEHHBIX U HETOCYIapPCTBEHHBIX CIIYKO 1 BEIOMCTB
HEBO3MOXHBI 0e3 OecIprCcTpacTHON OLEHKH JeMorpa-
¢uueckux nokazareneir. Ocoboe 3HaYECHUE dTa OIICHKA
npuodpeTaeT Uil KpaTKOCPOYHOTO U TEPCHEKTUBHOTO
IJIAHUPOBAHUS PAOOThI MEAMIIMHCKOW CITYKOBI, TpH-
9YeM OLICHKA TeHJICHIIMI Pa3BUTHS JETCKOM MOIYIISLUH
npuoOpeTaeT GPyHaaMeHTaTbHbBIE YepTHI [2, 6].

B nacrosiee BpeMst pHu OnaronpusiTHON JUHAMU-
Ke JeMorpaduyeckux mokasarened, B PO ormeuaercs
HEYKJIOHHBII pocT 3a00J1€Ba€MOCTH HACEICHUSI.

ITo ouenke Poccrara', YMCIEHHOCTH ITOCTOSHHO-
ro HaceneHus Poccuiickoii denepanun Ha 1 siHBaps
2014 1. cocraBuna 143,7 MHILIMOHA YEIIOBEK U 32 TOJ
yBenuumiiach Ha 319,9 Teicsiu uenosek, wiun Ha 0,3 %.

B 2013 roxy 3aukcupoBaH eCTECTBEHHBIN TPUPOCT
Hacenenus — 24,0 Teic. yenosek (B 2012 rogy — ecre-
CTBEHHasl yObITh 4,2 ThIC. uenoBek). B 2013 roxy uncno
POIMBIINXCS TIPEBBICHIIO YUCIIO ymMepmux B 1,28 pasa;
K03 PHIMEHT ecTeCTBEHHOTO MPUPOCTA HACEIICHUS CO-

! 3npaBooxpanenue Poccun, 2013 r. denepanbHas ciyxba rocymap-
cTBeHHOH craructuku. http://www.gks.ru/bgd/regl/b13 34/Main.htm
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Puc. 1. AuHamuka poxpaemMocTi u cMepTHocTH B Poccuiickoi Pepepaumn (Ha 1000 yenoBek)®
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Puc. 2. Oxxnpaemas npoaoAKUTENbHOCTb KM3HU (N1E€T) NPU POXKAEHUM B HEKOTOPbIX cTpaHax mupa B 2011 roay (3apaBooxpa-
HeHue Poccun, 2013 r. DepepanbHag cnyxba rocyaapcTBeHHOM CTaTUCTUKKU. Oxuaaemas NpoLoOMKUTENbHOCTb XM3HM Npu
poXAeHuu no ctpaHam mupa. http://www.gks.ru/bgd/regl/b13_34/IssWWW.exe/stg//%3Cextid%3E/%3Cstoragepath%3E:

:%7C1-20.doc)

craBui — 0,2 %o, 00IIEPOCCHIICKUI YPOBEHb pOXKIae-
MOCTH BIIEPBBIE C HAYAJIA JIEBSTHOCTBIX TOJJOB MPEBBICHII
ypoBeHb cMepTHOCTH U cocTtaBuia 13,2 ma 1000 Hacene-
Hus (puc. 1).

HeobxomumMo OTMETHTh Pa3HOHANPABICHHOCTh JEMO-
rpaduyuecKux TeH ICHIINH, B OT/ICNILHBIX peruoHax. B yact-
HOCTH, POCT POXKIAEMOCTH 3aperucTpupoBad B 30 cyOb-
ekrax Poccuiickoit deneparu, a ee cHmkenne — B 407,

ITokazarenp MIIaIEHYECKON CMEPTHOCTH CHU3HIICS
Ha 4,7% — ¢ 8,6 10 8,2 Ha 1000 poguBIIUXCS KUBBI-

2 JIokiax O COCTOSHMM 3[0POBBSI HACENICHHS M OpPraHU3aldM 37pa-
BOOXPAHEHHSI TI0 HUTOTAM JEATEIbHOCTH OpPTaHOB HCIIONTHHUTEINb-
HOHW Biactu cyObektoB Poccuiickoir @enepamuu 3a 2013 rox. http:/
www.rosminzdrav.ru/ministry/61/22/stranitsa-979/doklad 2013

MM, HECMOTPSL Ha YYET IETEH C 3KCTPEMaJIbHO HU3KOU
maccoit Tena ot 500 rpammoB 110 1 kT

ITo ouenke Poccrara®, mokasaresnb 03KuIaeMOM PO-
JIOJKUTENHHOCTH MPEACTOSIIEH )KU3HU MIPU POXKICHUN
B 2012 romy cocrasun 70,24 roga (neBouku — 75,86,
Manpauku 64,56 JeT) mpu HEYKIOHHOM POCTE Ha Mpo-
TSDKCHHUHU ITOCIeaHuX S5 1eT. BMecTe ¢ TeM, oxxumaemast
MIPOJIOIKUTENBHOCTh KM3HU B Poccum ocraercst 3Ha-
YUTEIHLHO HIDKE, YeM B OOJIBIIIMHCTBE PA3BHUTHIX CTPaH
mupa (puc. 2).

* 3npaBooxpanenne Poccun, 2013 1. DenepasbHas ciryxba rocy1apcTBeH-
HOM cratucTuky. OkupaeMas HpOJONOKUTEIBHOCTD JKU3HH 1A JIMLL, JI0-
CTUTILIMX OmpezeseHHoro Bospacra. http:/www.gks.ru/bgd/regl/b13 34/
Isswww.exe/Stg//%3 Cextid%3E/%3Cstoragepath%3E::%7C1-03.doc
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Puc. 3. InHammnka 3a6onesaemoctu Hacenenus Poccuiickoii @epnepaumnn (Ha 1000 Tbic. yenoBek HaceneHus)*

B nocneqaue rogpl o01iast v epBUYHas 3a00JeBac-
MOCTh B CTpaHE HEYKJIOHHO pacTeT (puc. 3) mpu pas-
HOHAIPABJICHHOCTH TEHJICHIIMN 10 OKpyraMm (Tadim. 1),
MpUYEeM, HACTOPAKHUBAIOT ONEPEKAIOIINE CPEIHUE T0-
Ka3aTel TEMITbI POCTa BPOXKIEHHBIX AHOMAJIMI U acCo-
[MUPOBAHHBIX C TEHETHUECKUMH (PakTopamu (Tadm. 2).
Jannbpie Poccrara cBHIETENLCTBYIOT O TOM, 4TO OoJiee
IIMpOKasi, 4YeM B CpeIHEeM IO CTpaHe, paclpocTpa-
HEHHOCTh TaToOJIOTMM Kiacca «Bpoxnénuele anoMa-
min (TIOPOKH pa3BUTHS), AeGOpMAIMA U XPOMOCOMHBIE
Hapymeans» B 2011-2012 romax 3apermctpupoBaHa
B 35-33 cyObekrax Poccwuiickoit deneparyu., mpuyem,
B YpanbckoM u CHOUPCKOM OKpyrax 3aperucTpHpo-

BaHa TEHJEHIUS K YBEIMYECHUIO PACIIPOCTPAHEHHOCTH
aToil maronorud. B HeHellkoM aBTOHOMHOM OKpyre
3aboneBaeMocTh Bo3pocia 3a 1 rom ¢ 32,6 no 48,2,
Pecriyonmuke Xakaccus — ¢ 10,0 no 17,6, PecnyGunu-
ke Caxa — ¢ 7,5 go 9,7, MaragaHnckoir o0macTu —
¢ 7,3 no 19,9, Eppelickoii aBTOHOMHOW 00JIACTH —
¢ 29,4 no 36,2 na 1000 nmereit B Bo3pacre 0—14 ner
pu cpenHeM no Poccuu 3HaYeHUM ATOTO MOKa3aTelns
12,0-11,8".

AHanM3 0CTaTOYHO MPOTUBOPEUMBHIX JeMorpadu-
YECKUX JIAHHBIX, TIPUBOJIUT K BBIBOJY 00 YBEIHUYCHUH
B 00mem B monymsiiuu Poccuiickoit depeparyin 1omu
JIMI] CTapIlero Bo3pacTa v AeTei, UMEBIINX MMaTOJIOTHIO

Tabnuya 1
O6wwas 3aboneBaemocTb HaceneHus Poccuiickoit Pepepaumm no denepanbHbIM OKpyram™
0O6Luee YMCNO 3aperucTpMPOBaHHbIX ClyYaeB
Temn
3aboneBaHus
MDepepanbHble okpyra Ha 100 Thic. HaceneHus npupocTa/ybbiin
(%)
2012 r. 2013 r.
Poccuiickas Mepepauus 160415,1 1612415 0,5
LleHTpanbHbIi 149100,2 147800,0 -0,9
CeBepo-3anagHbii 182357,2 182073,4 -0,2
HOXKHbI 1413440 142618,7 0,9
CeBepo-KaBkazckuit 123818,0 128705,0 39
MpuBOMXKCKMI 180197,2 180795,7 0,3
Ypanbckuii 150126,1 152882,6 1,8
Cubupckumit 1721934 174667,8 1,4
[anbHeBOCTOYHbIN 1535222 1542538 0,5

* JIOKIaj O COCTOSHHHM 3[0POBbsi HACEJIEHWs W OpraHHU3alid 3/pa-
BOOXPAHCHHUSI [0 HTOTAM JEATEIIbHOCTH OPraHOB HCIOJHHUTEIBHOMN
BiacTH cyonekroB Poccuiickoit ®enepauu 3a 2013 rox. http:/www.
rosminzdrav.ru/ministry/61/22/stranitsa-979/doklad_2013

™ BaboneBaeMocTh jereil B Bo3pacte 0—14 jier mo OCHOBHBIM KJlac-
cam Oonesneil o cyosexkram Poccuiickoit ®enepanuum 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

HekoTopble cermeHTbl 06LLelt 3aboneBaeMoCcTM HaceneHus no knaccam 6onesneit B Poccuiickort @enepaumm B8 2008-2013 rr. (Ha 100 Tbic. HaceneHus)
(loknad o cocmosiHuu 300p08bs HaceneHus U 0peaHu3ayuu 30pagooxpaHeHus no Umoaam O0esmesbHOCMU 0p2aHO8 UCNONHUMEbHOU enacmu cybbekmos

Poccutickoli @®edepayuu 3a 2013 200. http./fwww.rosminzdrav.ru/ministry/61/22/stranitsa-979/doklad_2013)

Knaccbl 6onesHeit Temn npupocra/
MKB-10 2008 r. 2012 r. 2013 r. yb6binu, %
(2008-2013rr)
1 2 3 4 5
Bcero 156150,1 161415,1 1612415 3,3
HoBoobpazoBaHus 3851,3 42929 4350,9 13,0
bonesHn 3HAOKPUHHOM CUCTEMBI, PaCCTPOMCTBA 57617 64138 66406 153
NWUTaHKs, HapyweHns obMeHa BeLecTs
bonesHu HepBHOM cUCTEMDI 5652,7 5815,9 5903,2 4.4
bonesHu KOCTHO-MbILIJEHVHOM CUCTEMDI 12500.1 13340,0 133159 6.5
1 COEAMHUTENbHOM TKaHM
bonesHn Mo4yenonoBoi cucTeMbl 10904,4 115574 117346 7,6
BpoxaéHHble aHoManuu (MOpoKu pasBuTUs), 6876 712,0 7193 46
nepopMaLuum U XpOMOCOMHbIE HapYyLIeHUs

B aHTe- W/WIU TIEPUHATAIILHOM IepHojie, 100 MMEro-
MUX 3a00JIeBaHMs, aCCOIMUPOBAHHbIE C TeHETUYECKHU-
MU aHoMauaMu. OcoOyio TPEBOTY BBI3BIBAET HATUUNE
CYIIECTBEHHBIX PETHOHAIBHBIX pa3JInuuil JeMorpa-
(hnyeckux ToKazaresnei, ¢ mpeobiajaHueM B HeOma-
TONPUATHON 30HE MaJlOHACeNeHHbIX obnacTeil Ypana,
Cubupu, /lansuero Bocroka n Ceepo-3anana Poccun.
B ympomenHol ¢opme 3TH TEHIECHIIUH MOTYT OBITh
OINMCAaHbl KaK YBEJIMYCHHE JOJIM HE3IOpPOBBIX JeTei
3a CYeT yBEIMUCHHE POKIAEMOCTH B HEKOTOPBIX STHH-
YEeCKUX TpyMIax, MPOXKHUBAIOIIMX HA Teorpapuyecku
U30JIMPOBAHHBIX TEPPUTOPHSIX.

Pe3ynpraThl SKCHENUIIMOHHBIX UCCIECIOBAHUM, MIPO-
BeleHHBIX — coTpyaHukamu  Cankt-IletepOyprckoro
TOCYIapCTBEHHOTO TEAMATPUIECKOTO MEAUIITHCKOTO
yHuBepcuteTa B 1991-2014 rogax (puc. 4) moarBepk-
JIAl0T U B CYILIIECTBEHHON Mepe OTIOHSIOT 3TH BHIBObBI

B YacTH HEOOXOIMMOCTH Pa3pabOTKH PETHOHAILHBIX
MOAXO/IOB K OIEHKE M KOPPEKIMU JAeMOrpaduiecKux
TEHACHIINN.

[Tpobnema yBenuyeHus pacHpOCTPAHEHHOCTH Ha-
CJIC/ICTBEHHBIX 3a00JICBaHNH B MOIMYJISIIUAX KOPEHHBIX
MalnouuciaeHHbIX HaponoB Kpaitnero CeBepa n3BecTHa
JI0CTAaTOYHO JaBHO. /luTenbHass OTHOCUTENbHAs U30-
JSIIMS OTJCNIBHBIX CYOTIOMyISIMiA, 00yCIIOBIEHHAS T€0-
rpaduyecKkuMu 0COOEHHOCTSMHU B MECTaX UX MPOKUBA-
HUS 1 HEPA3BUTOCTHIO TPAHCTIOPTHBIX KOMMYHUKALIHA,
B COYETaHHH ¢ Aedopmanmeil TpaAuIMOHHOTO YKiaaa
KHU3HH, TPEIIONaraBliero, B 4aCTHOCTH, PEryIHpo-
BaHUE CEMEHHO-OpauHbIX OTHOIIEHUH, MPUBEIO K T0-
CTETIEHHOMY YBEJIMYEHUIO JTOJIH MOIMYJISIIINN, UMEIOIei
reHeTndeckue Je(eKThl, OONBIIMHCTBO M3 KOTOPBIX
HMEIOT SIBHbIC KJIMHUYECKHE MPOSBICHUS JHIIb y TO-

MO3MUIOT.

Puc. 4. PernoHnl Poccuiickoit ®epepaumu, KazaxcraHa u Y3b6ekucraHa, o6cnepnoBaHHbie coTpyaHukamu CM6IMIMY B xoae akcnepu-

LIMOHHBIX paboT 1991-2014 rr.
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Puc. 5. luHaMuKa npoueccos U3MeHeHUs YUCNeHHOCTU nonynauuu, ypoBHa ee 340p0Bbsa U KoIMYecTBa roMO3UroT peueccCuBHoro

comMaTuyeckoro 3aboneBaHusa B nonynauuu

Hanpumep, B PecniyOnnke Caxa (SIkyTus) mo nas-
HBIM CTaTUCTHYECKOM OTYETHOCTH B HACTOAIIEE BPEMs
Ha teppuropun 3105,6 kB. kM mpoxkuBaeT 949 Thicsy ye-
nosek (0,31 yenoBeka Ha 1 KB. kM), 36 % HaceneHUs TPO-
xwuBaetT B 551 nocenke ¢ yucienHoctbo 200—-1000 ye-
JIOBEK, PACCTOSIHHE MEXAYy HACEICHHBIMH ITyHKTaMU
coctasigeT oT 30 mo 650 kM. CiaencTBUEM 3TOTO SB-
JISIETCS BBICOKHI YPOBEHB OJIM3KOPOICTBEHHBIX OPAKOB:
YPOBEHBb FOMOJIOKAIILHBIX OPAKOB (CYNPYTH MPOKUBATH
Jo Opaka B olHOM paiioHe) coctasisieT 50 %, sHa0M0-
KaJbHBIX (CYHpyrH MPOXHBAJIH 0 Opaka B COCETHHUX
pationax) — 15% [3].

OueBUAHO, YTO CYNIECTBYIOIIME TEHACHIINH KpaiiHe
HeraTuBHBL. [Ipy HMX COXpaHEHHH MOXKHO OXHIAaTh
YXYIIIEHHE KauecTBa MOMYJSLUN H3-32 YBEIUYCHUS
grciaa MaHU(QECTHBIX — YacTO BEChbMa TKEIBIX —
¢opm maronoruu. C TOYKHM 3pEHUS] IUIAHHUPOBAHUS
KauecTBa TMOMYJSAIUUA U PA3BUTUS MEIUIIMHCKOTO 00e-
criedeHus 1enecoodpaszHo (HopMUPOBAHUE MaTeMaTH-
YECKHX MOJEJIeH C Lebl0 MPOrHO3UPOBAHUS YHCIICH-
HOCTU OOJIHBIX 3a00JICBaHUSAMH, aCCOLUMPOBAHHBIMU
C TeHETHYECKUMU aHOoManusMu. BeiOop ynpaBiseMbix
MEPEMEHHBIX (HapuMmep, — U3MEHEHHE YPOBHS TOMO-
JIOKaJIbHBIX OPaKoB BCIIEACTBUE MPOBEACHUS KAMIIAaHUN
MOTMYJISIPU3AIMH MEKPETHOHAIBHBIX MOJOICKHBIX (e-
CTUBAJICH MJIH YITyUIICHUSI TPAHCIIOPTHON HH(PPACTPYK-
TYpBI H TIp.) B KAUECTBE MAapPaMETPOB MOJIEIN MO3BOJIIUT
JOCTaTOYHO APPEKTUBHO YMPABISITh YHUCIECHHOCTHIO
HOCHUTENEH MyTalUid B IOMYJISILIAH.

AHanuTHYECKasi MOZIETb YMEHbBIICHNS YUCICHHOCTH
MOMYJISIIKY TIpennonaraet 3 ¢a3bl:

1. xopoTkas ¢a3a MOSABICHUS MYyTAallUU B HOMYISALUN

(MpUBHOC M3BHE, MyTareHes),

2. nnuHHAs (Qas3a pacnpoCTPaHEHUs MyTallUu B TOMY-
TSUH 1 ee Qukcanys (repeaada moToMKam, MosiB-
JIGHWE TOMO3HUTOT)

3. (a3a yMeHbIIICHUS YUCICHHOCTH MOMYIISIINAN (HAKO-
IUIEHHOE KOJIMYECTBO MyTallMii TaK BEJIUKO, YTO MO-
YIS HE MOXKET BOCCTAHOBUTHCS; B 3TOM CIIydae
YMEHbBIIIEHHE YHMCICHHOCTH HACTYNAeT B TEUCHHE
HECKOJIbKUX ITOKOJIEHUH.

Pucynox 5 npezacTaBisieT BO3MOXHBIN XOA KPUBBIX
JUHAMUKHU YHCJICHHOCTH MOMYJISALHMHY, €€ KaueCTBa U KO-
JIMYECTBA TOMO3UIOT B MOITYJISLIUU, COOTBETCTBYIOLINX
9TOM Moznenu, cOPMUPOBAHHON C yYETOM IUIIEMMBbI
Haldane [9] ans ciydast periecCMBHOM cOMAaTHYECKOM
MYTaIUH U TOMYJISUHI OONBIION YUCIEHHOCTH.

[Ipu ucnonb30BaHUM aEKBATHOIO MaTeMaTH4eCKO-
ro ammapara JaHHBIA MOAXOJA IO3BOJISET PACCUUTATh
KOJIMYECTBO MOKOJICHUH 710 «yTracaHus MOMYJISALHMN KaK
(YHKIMIO MCXOJHOM YHCIEHHOCTH MOMYJSAILHH, CKO-
pOCTH pacnpocTpaHeHusl MyTaluu U KodhduiueHTa
cenexkuuu. B ciayuyae momynsiiuil Manaod YHUCIEHHOCTH
TaKOH MOAXOJ MOXKET MOTpeboBaTh yueTa 3HaUUTEIbHO
OO0JIBIIIEro KOJMUYECTBA MApaMeTPOB AJIsl OMMCAHUS Oue-
BUJIHO YCKOPEHHHOTO YXY/ILIEHHs YPOBHS 37I0POBBS MO-
MyJALUN, 00pa30BaHUs TOMO3UTOT U, B KOHEYHOM CYe-
Te, 6osiee paHHEro HACTYIICHUS MOMEHTA «yTracaHHsD»
HOMYJISILINY.

Cy1iecTBeHHOE YIPOIIEHUE MEPCIEeKTUBHOTO ILIa-
HUPOBAHUS JEeMOrpauuecKux TEHICHLUH BO3MOXHO
IPU HCHOJB30BaHUU IPU MOJCIUPOBAHUU JEMOTpa-
(udecKuX TEHJICHIMI CTaHAapTU30BAHHOW OILEHKU
YPOBHSI BOCIIPOM3BOJACTBA MOMynsiuu. OTHUM U3 BO3-
MOXHBIX MOAXOJOB SIBIISIETCA pacyeT MHJIEKca crape-
HUsI/OMOJIOKeHUs (aging/rejuvenation), HCMOIL3yEeMO-

& [EANATP

TOMV N4 2014

ISSN 2079-7850



10

MEPENOBAA CTATHA

Tabnuya 3

TpaauLMOHHbIE Mepbl CTapeHUS HaCeneHns U Mepbl CTapeHUs], yUUTbIBAIOLLME NPOAOMKUTENBHOCTL NpeacTosLiei xusHu (RLE) [5, 13]

Tpa,EI,I/ILI,MOHHbIe Mepbl CTapeHNa HaceneHunsa

Mepbl cTapeHusl, yunTbIBaKOLLME NPOAOIKUTENBHOCTD NPEACTOALLEN
»un3Hu (RLE)

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

Prop. RLE 15 — fons nuu, B BO3pacTHbIX rpynnax, UMEKLWMX OXUAAEMYIO
MPOAOMKUTENbHOCTb XXM3HM 15 neT u MeHbLue

OADR (old-age dependency ratio) — nemorpaduyeckas Harpyska
33 CYET MOXMIbIX — YNCNIO NnL, B Bo3pacTe 60+ (unm 65+), npuxoasuiee-
€S Ha CTO NnL, B TpyAocnocobHoM Bospacte (15 unm 20 net) — 59 net
(unu 64)

POADR (prospective old- age dependency ratio) — nepcnekTMBHas
nemorpaduueckas Harpyska 3a cyet noxunbix. POADR yumcno nuuy, B Bo3-
pacTHbIX rpynnax, umerowwmx OMXK 15 net n MeHbLue, ieNeHHOe Ha YMUCIo

u He monoxe 20 (unu 15) net u umetowmx OMXK 6onble 15 net

MenmaHHbIV (CpeaHuii) BO3pacT HaceneHms

PARYL — population average remaining years of life — B3BeleHHoe
cpenHee BO3pacTHbIX 3HaueHuin OMXK, roe BecaMu 9BASIOTCSA LOU UL
B KaXK[10M BO3pacTe

ro JJIsl aHaJdM3a HAJCKHOCTH M PUCKOB. B HacTosmee
BpeMsl B MEIUIIMHE MCHOJIB3YIOT 2 THIIA MOKa3aresiei
Bo3pacta nonyisiuu [12]. TlokazaTenu nepBoro turma
PacCUMTHIBAIOTCS KaK OTHOIIEHUE YHCICHHOCTH MOXKH-
JBIX K OOIIEH YMCICHHOCTH HACENCHHS MM K YHCIICH-
HOCTH JIPYTOro BO3pacTHOro koHTHMHreHta. K mokasa-
TENSIM BTOPOTO THIIA OTHOCST MEIWAHHBIN (CpeaHUi)
Bo3pacT. O0a Tuma nokasaresuei HIMEIOT CyIIeCTBEHHBIE
HEJIOCTAaTKH K KOTOPBIM, B YACTHOCTH, OTHOCSATCS HE00-
XOIUMOCTH JOOTPECNICHHUS TOHITHS «CTapOCTh) IS
MHJIEKCOB 1-TO0 THIa M HEBBICOKAs HAJEKHOCTh, OCO-
OEHHO IMpH KCHOJNB30BaHHMHM, Kak mpuHAto B Poccuw,
CpelHero, a He MEAMAHHOTO BO3pacTa ISl MHACKCOB
BTOPOTO THIIA.

[TorpITKa ONTUMU3AIMH U3MEPEHUS CTAPEHUS MPH-
BeJia K MOSIBJICHHIO HOBBIX MHACKCOB (Ta0II. 3).

Onmucanue  CTapOCTH/OMOJIOKEHUS  HOIYJISLUU
B TepMHUHAX TEOpUHU HaAeKHOCTU [1, 7] umeeT psia
NPEUMYIIECTB, IOCKOJIBKY CTapeHHE OIHCHIBACTCS
au00 B TePMHHAX paclpeleNeHus BO3pacTa MOITyIs-
1M, TU00 B TEPMHUHAX PACHPEIEICHUS [UINTEILHOCTH
JKU3HU (CMEPTHOCTH) MOMYJISINH.

He BcTymasi B TUCKYCCHIO OTHOCHTEIBHO KOPPEKT-
HOCTH HCIOJIb30BaHUS TEPMUHOB «BOCCTAHOBHMBIE)
U «PEMOHTONPHUTONHBIC» CUCTEMBI [4] HEoOXoauMO
HNOMAYEPKHYTh, YTO B TEOPUU HAJEKHOCTH TEpMHHA-
MH «CTapeHHe» U «OMOJIOKEHHUE» («PECIOBEHAI)
OTHCHIBAIOT TIOBEJICHHE BOCCTAHOBUMBIX (repairable)
W HEBOCCTAaHOBHMBIX (non-repairable) cucreM MM ux
KOMIIOHEHTOB, TIPUYEM, pa3ndyue TPAJAULIUOHHOTO
«COIIMO-MEIUIIUHCKOTO» TOAX0/Aa U HCIIOIb3yeMOro
B TEOPHUHU HA/ICKHOCTH 3aKJIFOYALTCS B CAMOI TPAaKTOBKE
SIBJICHUS CTAPEHUS: B BOCCTAHOBUMBIX CHCTEMAax BBIIE-
JISTIOT KJIACCHI CHCTEM ¢ yXymatormumucs (deteriorating)
W yoydniarmuMucs (improving) XapakTepuCTHKaMH,
1O/ KOTOPBIMU TTOHUMAIOT, COOTBETCTBEHHO, CHCTEMBbI
C YBEJIMYMBAIOIIMMCS MJIM YMEHBLIAIOIMMCS MPOIIECH-
toMm ook (Rate of OCcurrence Of Failures, ROCOF)
WIN — YTO BaXHO JUISI NMOHUMAaHHS METUIMHCKON
CYTH — JJIUTEIbHOCTH HapaOOTKU Ha OTKa3. DTO IOJI-
HOCTBIO COOTBETCTBYET OJHOW M3 TPAKTOBOK MOHATHUS
«ypOBeHb OOJIE3HEHHOCTH MOMYJISALUU» U MOCIIe ajarl-

TallMM MAaTeMaTHYECKOIo amrapara, BO3MOKHO, I103BO-
JIMT UCIIOJIb30BaTh TPAKTOBKY B KauecTBE 0a30BOM i
OIIpeieNICHHs YPOBHSI 3710pOBbsI MOMYJISALUH IPH MOJie-
nupoBanuu (puc. 3).

TeopeTnyeckue acrmeKkTbl MeToJa M MaTeMarude-
CKHI1 anmapar pacyeTa MHJEKca CTapeHNs/OMOIOKEHUS
B T€PMUHAX TEOPUM HAJICKHOCTU JI€TAJILHO OIUCAHBI
panee [10, 11]. B »aTux paboTtax mpeasioeH BapuUaHT
Gini-ungexca [8] (Gini-type index, GTI), momoGHoTrO
UCIIOJIb3yEMOMY B MAaKpOIKOHOMHUKE B KauecCTBE CTa-
TUCTUYECKOTO TOKA3aTelisl CTENEHU PacCIIOeHus o01ie-
CTBa CTPaHbl UM PETHOHA M0 OTHOILIEHHIO, HAllpUMep,
K pacmpeneneHuto qoxoaa [14].

[TpeanoxeHHBIN BapuaHT MHAEKCA TPUHUMAET 3HA-
4yeHus B auanaszoHe oT —1 go 1. Yem Onmke 3HaUeHHE
uHjekca k 0, TeM Gonee cTaOMIBHO COCTOSHUE TOIY-
asiuuu. TlonoxkurenbHoe 3HaYeHNE UHJIEKCA YKa3bIBaeT
Ha CTapeHHe MOMyJISALHIH, OTPUIIATEIbHOE — Ha OMOJIO-
xeHue. Jls onpeneneHus Toro, CTapuTCsl WIK OMOJa-
KHUBAETCS MOMYJIALUS, TOCTATOYHO TOJIyYUTh JaHHbBIE
0 CMEPTHOCTH B T€YEHHE OTHOTO KaJIEHIapHOTO roja.

Hwsxe BkauecTBe WULTIOCTpALlUU IPEICTABICHIIPUMED
pacuera GTI qs nonynsiuu Pocenn B 1959 1 2010 ro-
nax. JlaHHbIe Ul pacyeTa B34Thl B 0a3e JaHHBIX CMEpT-
Hoctu (Human Mortality Database, HMD)*, co3nantoit
B pa3BUTHE HCCIEIOBATEILCKOTO MPOEKTa Jemapra-
MeHTa jaemorpaduu KanudopHHiickoro yHHUBEpCUTETa
(Berkeley, USA) u MactutyTa riccienoBaHus 1eMorpa-
¢un Maxca [Tnanka (Rostock, Germany).

AHaNM3MpOBaHHbIE MACCHBBI JJAHHBIX, HILUTIOCTPH-
pOBaHHBIE Ha PHUCYHKE O, OIMUCHIBAIOT CMEPTHOCTH
B Poccuun B 1959 u 2010 ronmax. Pe3ynbrarsl pacuera
GTI npencrasnennsie B Tabnuie 4, CBUACTEICTBYIOT
0 TOM, YTO IMpPHU MPAKTHUYECKU OAWHAKOBOM 3HAYCHUH
Meauansl U B 1959, u B 2010 romax B OTpe3HOM TOUKe
«25 ety MOmyIsAus OMOJIAXKHBAIACh, @ B OCTAIBbHBIX
OTpPE3HBIX TOUKAX — CTapea.

Takum oOpazoM, Hamo Mojarath HCIOJIB30BAHUE
OIMCAHMA CTAPEHUS/OMOJIOKEHUS MOIMYJISIIUU B Tep-
MHHAX TEOPUH HAJECKHOCTH BEChbMa IeNIecO00pa3HbIM

* http://www.mortality.org
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Puc. 6. YpoBeHb cMepTHOCTM B Poccun B 1959 u 2010 roaax
Tabnuya 4
3HaueHus Gini-nogobHoro nHaekca (GTI) n dyHkummn HapexxHoctv ans Poccun B 1959 1 2010 ropax
OTpesHble ToukM 1959 2010
BO3pacTa BO Bpems 3HaveHune o 3HaueHune o
cMepTH, et GTI YHKUMA HAOEXHOCTH GTI YHKUMA HAOEXHOCTHU
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
MepnuaHa Bo3pacta 725 72,0
BO BpEMS CMepTH, NeT
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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 GTI 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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*HawmoHaNbHbIi MHCTUTYT Gu3nonorum u dusnotepanmu, bypanelwr, BeHrpus;

>Otpenenue pesmaronorum, MC Groep Hospitals, Hunepnatapi;
¢Central Care Clinic, Saint Cloud, CLLA;

"Ambroise Paré rocnutanb, Mapux, OpaHums;

§MenmumHcKas wkona YHueepcuteta Tadrc, boctow;
IMeanumHcKuiA LienTp Raritan Bay, Perth Amboy, CLLA;
1Yuuepcurer de la Sapienza, Pum, Utanus;

YuusepcuteT Miunrana, Ann Arbor, CLUA;

2KoponeBckuit UHCTUTYT peBMaTtonoruu, bapcenoHa, Mcnanms;
BTocnuransb Severo Ochoa, Magpun, cnanus;
*HaumoHanbHblit MHCTUTYT peabunutaumm, Mexuko, Mekcuka;

1 TocnuTansb Berlin-Buch, bepnuH, lepmanms;

16 MeauumHckmit uentp Alkmaar, Huaepnappi;

17 MenuUMHCKAiA LeHTp YHuBepcuTeTa Pouectepa, Hbto-Mopk, CLUA;
8Tocnuranb Chapel Allerton, Jiuac, Bennkobputanus;
Yuusepcutet Gnopuapl, [IxkcoHBunb, CLUA;

20TBOY B0 «CaHkT-MeTepbyprckuii rocyapCTBEHHbIN NeAUATPUUECKHIt MeSULMHCKUI yHUBEpCUTET MuH3apaBa Poccuu;

PesiomMe. AkTyanbHON 3apavert SBnseTcs pa3paboTka HOBbIX MPUHLMMOB HEMpepbiBHOCTM 0Opa3oBaHMs, peann3yembiX B TOM
yncne NocpencTBOM CO34aHMA HOBbIX 06pa30BaTe/bHbIX MPOrpaMM C BO3MOXHOCTbIO AUCTAHLMOHHOIO 06y4eHus, 4To NO3BOAUT
COKPaTWUTb OTPbIB MEAMLMHCKMX PabBOTHMKOB OT NPaKTUYECKOW AesTenbHOCTU Ha nepuofd obyyeruns. CozgaHne AMCTaHLMOHHBIX
obpa3oBaTtenbHbIX MPOrpaMm Ans MOAFOTOBKM CMELManUCTOB YAbTPA3BYKOBOM [AMArHOCTUKM SBNSETCS OLHOW M3 CIOXKHbIX
W TPYOOEMKMX 33434, B CBSI3M C HEOBXOAMMOCTbIO 06yYeHUs MPaKTUHECKMM HaBbIKaM M KOHTPOAS 3a pe3y/bratamu. HecMoTps Ha
TO, 4TO 0By4YeHne CoHorpadummn CycTaBoB NOJ, HEMNOCPEACTBEHHbIM PYKOBOACTBOM HACTaBHUKA 3KCMEPTHOIO YPOBHS TPaAMLIMOHHO
CYMTAETCS Ny4YWMM METOAOM, pe3ynbTaTbl MCCIE[0BAHMUS [0Ka3blBAKOT, YTO MOCAE AOCTMXKEHWS OMpedeneHHOro KonmyecTtea
YNbTPa3BYKOBbIX MCCIIE[,0BAHMI faNbHelLLEee NOBbILLEHWE KOMYECTBA UCCIEA0BAHNIA HE NPUBOAMTK CYLLECTBEHHOMY BO3PaCTaHuIo
[IMArHOCTMYECKOM TOYHOCTU, @ MO AAHHBIM 3apybeXHbIX KOMer LOCTaTOYHOIO YPOBHS KOMMETEHTHOCTM HAYMHAIOLMIA CeLmanmcT
MOXET [LOCTUYb B TEYEHUN 6 MECALLEB AUCTAHLMOHHOTO 06y4YeHuMs.

KnioueBble cnoBa: coHorpadums CycTtaBoB; ANCTAHLMOHHOE OﬁyquVIe Bpayen; peBMaToMAHbIN apTpuT; lydeBas AMarHOCTMKa.

BBEOEHUE

Cy1iecTByromass CUCTeMa TOBBIIICHHS KBaU(U-
Kaluu MEIULMHCKUX KaapoB B Poccuiickoit @enepa-
M1 HE COOTBETCTBYET COBPEMEHHBIM MOTPEOHOCTIM
MPAKTHYECKOTO 37IPaBOOXPAHEHUS 1 MEXKTYHAPOTHBIM
cragmaptam [1]. B cBs3u ¢ yem akTyanbHOU 3ajadei
SBJIIETCS] pa3pa0d0TKa HOBBIX MPUHIIUIIOB HENPEPHIB-

HOCTH 00Opa30BaHUs, peajM3yeMbIX B TOM YHCJIE TO-
CPEJCTBOM CO3[aHUSI HOBBIX 00pa30BaTEIbHBIX MPO-
rpaMM ¢ BO3MO)XHOCTBIO TUCTAHIIMOHHOTO OOy4EHHs,
YTO TIO3BOJHMT COKPATUTh OTPBIB MEAMIIMHCKHX pa-
OOTHHKOB OT MPAKTHUYECKOH IEATETPHOCTH Ha TIEPUO/T
oOyueHus.
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Co3anue AMCTAaHIMOHHBIX 00pa30BaTeIbHBIX MPO-
rpaMM JUJIsl TOATOTOBKU CIIELIMATIUCTOB YJIbTPa3ByKOBOM
JMarHOCTHKU SIBJIIETCS OAHOM U3 CIOXKHBIX U TPYA0EM-
KHX 33J1a4, B CBSI3U C HEOOXOIUMOCTHIO 00yUCHUS ITpaK-
TUYECKUM HaBBIKaM U KOHTPOJIS 32 Pe3yJIbTaTaMH.

OpHMM M3 aKTyallbHbIX Pa3leloB YJIbTPa3ByKOBOM
JUAarHOCTUKU Ha CEroJHSIIHUN JEeHb SBISIETCS CO-
Horpadus MBI U cycTaBoB. [lepBble KIMHHYECKUE
WCIBITaHUsl yJABTPa3BYKOBBIX TEXHOJOIMH IJIsl Ucclie-
JIOBAHHSI OTIOPHO-IBUTaTEIbHOM CUCTEMBI OBUIN TPes-
NpuHATE B Hayase 1970-X romoB, Mpexe BCero, A
oOHapy>KeHUs MOJIKOJICHHBIX KUCT [6]. B peBMaTonoruu
YABTPa3ByKOBOE HCCIIEAOBAHNUE CyCTAaBOB ObLTO HAYATO
B ['epmanuu B 1980-x ronax [4], u, B ganbHeeM, mo-
JIYYMJIO PAacOpOCTPAHEHUE B OCTaIbHOU EBpone B Te-
YEHHE CJIEAYIOUIero naecaTuieTus. BBoaHble Kypcbl
B MBIILIEYHO-CKEJIETHBIN YIBTPa3BYK JUIsl pEBMAaTOJIOTOB
(MSUs) Obun BriepBbIC MPEATOKECHBI AMEPUKAHCKHM
koJutepkeM pesmatoniorun (ACR) Ha exerogHol Hayy-
HOU koH(DepeHtu B 1999 roay, U mpOBOMINCH B TI0-
CJIEyIOILMe IO/ibl O HacTosiero BpemeHu. Otmeva-
ercs HeyKJIoHHBIH pocT mHTepeca k MSUs B CIIA,
0 4YeM CBHJECTEILCTBYET BCE OOJbIIEE YHCIO ITyOJH-
Kalui 10 yJabTPa3ByKOBOMY HMCCIIEIOBAaHUIO CYCTaBOB:
ot 17 82002 roxy, o 23 B 2005 roxy, 10 42 B 2008 roxy,
a Takke pacrymee uucio MSUs ydeOHBIX KypCOB.
B xone nemaBHero uccienoBanus unrepeca k MSUs
CpeIu peBMarToJIoroB omnpenenuio, yro 1o 50% coe-
[IMAJTUCTOB YK€ TTOCETUIIO JIEKITUIO WK Kypc o MSUs,
y 41% cnenmanucroB MSUs OblT BKITIIOUEH B CTUIICH-
JUAJIBbHYI MpOrpaMMy IIOATOTOBKH pPEBMAaTOJIOIOB,
u 10 81% onpomeHHbIx cuutarot, yTo MSUs cTaHeT
PYTUHHBIM METOAOM MCCJIEIOBaHMs B KIMHUYECKOMN
MpaKTUKe peBmarosiora [7].

B HacTosiiee Bpemsi HE IPUHATO YETKUX PEKOMEH-
Jalil OTHOCUTEJIbHO KOJIMYECTBA YacOB WMJIM 4HCIA
YABTPA3BYKOBBIX OOCIEIOBAHUH, HEOOXOAUMBIX O0Y-
YaroleMycsl Ulsl JOCTUKEHHUs JO0CTAaTOYHOIO YpPOBHS
KOMIIETEHTHOCTH: AMEpPUKAHCKUN KOJJIEIXK paauo-
noruu pexomenayer 500 oOcienoBaHul, amepuUKaH-
CKUI MHCTUTYT yJIbTpPa3ByKa B MEIULMHE PEKOMEHIYET
300 ckaHMpoBaHUI, HO B HACTOAIEE BpeMs MepecMa-
TpHUBAET Ty pekoMeHaanuto. B ['epmannu, He0OXoauMo
npoBecty 300 uccnenoBaHUM 7S Cllaud BBITYCKHOTO
sk3ameHa [5], B Mtamuu tpedyercs nposectu 200 uc-
cnenosanuii [3], Mcnanckoe oOIMecTBO peBMAaTOIOTHH
pexkoMmenayeT BoinoaHeHus 90 uccienoBaHuil A1 Ipo-
MEXYTOYHOTO U Oornee 90 ckaHOTrpaMM sl TPOJIBUHY-
TOTO YpOBHS 00y4eHus [8].

B Poccun 3T0T pazznen yapTpa3ByKOBOM AMArHOCTH-
KM TOJIbKO Ha4MHAET Pa3BUBAThCs, CTAB aKTyaJbHbIM
B IIOCJIEIHUE 5 JIET.

C uenpl0 O3HAKOMJIGHHSI C OIBITOM 3apyOeKHBIX
KOJUJIET B TOJATOTOBKE CIMELUAINCTOB M U3y4deHHs 3¢-

(hDeKTUBHOCTH JUCTAHIIMOHHOTO criocoba o0yueHwus,
a Taxke 0OMEHa OIBITOM, COTPYIHUKH KadeIpbl JTyue-
BOW JMAarHOCTUKM M OMOMEIUIIMHCKON BHU3yaJlM3alluH
(axyspTeTa oCIeBy30BCKOIO U JOMOJIHUTEILHOIO ITPO-
¢deccuonanpHoro oopazosanus Cankr-IlerepOyprckoro
rOCYJapCTBEHHOTO TEAUATPUUYECKOr0 MEIUIMHCKOIO
YHHUBEPCUTETA NPUHSIIN y4acTHE B IporpaMMme MOoJIro-
TOBKH YJIBTPa3BYKOBOMY HCCIIEIOBAHHUIO CYCTaBOB, MO-
ay4uB rpasT. Kypc opranus3oBaH 1 MpoBEAEH accolua-
nui Bpaueii-peBmaronoroB Ultrasound School of North
American Rheumatologists (USSONAR).

Kypc nnurcs 9 mecsilieB 1 COCTOUT U3 TPEX YacTei:
1) nucTannroHHoe 00y4YeHHe, B X0/Ie KOTOPOTo 00ydva-
IOLIMICA MOJTydaeT JOCTYI K 00pa30oBaTeIbHbIM pecyp-
caM accolanuu (BUIeo0 JEKIHUH, 1eTalbHOE ONUCAaHUE
METOMKH BBIIOJIHEHUS HCCIIEAOBAaHUM, PYKOBOACTBA
[0 MCCJIEOBAHUIO CYCTaBOB U IPOUYHUE) C BO3MOXKHO-
CTBIO 3arpyXarb CTaHIAPTU3UPOBAHHBIE CKaHBI IPO-
BEJICHHOIO HCCJIEIOBAHMS M IOJy4yaTb KOMMEHTapuu
[0 KOPPEKTHOCTH BBIMOJIHEHHOIO HCCJIEAOBAHUS Cy-
CTaBa ¥ HHTEPIPETALH BBISBICHHBIX ATOJOIMUECKUX
U3MeHeHUH B HeM. B xone ocBOeHHS METOIUKH, 00-
Jyvarolemycs npeniararT s YTeHUs IMyOnuKanuu
B IPO(QHIBHBIX HAyYHBIX KypHaJlaX, 10 UTOraM U3yde-
HUS KOTOPBIX, CIIE€YyeT TECTOBbIM BONPOC I OLEHKU
MOHUMaHMs MOJy4eHHOU MHpopManuy, 2) IpakTuye-
CKUH 3Tal HEMOCPEICTBEHHOTO O0y4EHUSI U KOHTPOJISA
3a BBINOJHEHUEM HCCIEeOBAaHUN U OTPabOTKOM HaBbI-
KOB 10 MHBEKIMOHHBIM MPOILEIypaM, BbIMOIHAEMBIX
MOJl YJIBTPA3ByKOBBIM KOHTPOJIEM, HPOBOAMTCSA Kak
npasuio B ¢pespaie B mrare Praopuia, B ropone Jxek-
COHBWJIb; 3TO HHTEHCUBHBIN TPEXTHEBHBII KypC B X0/€
KOTOPOTO HAUUTBIBAIOTCS JICKIIMHM ¥ OJHOMOMEHTHO
MPOBOJMTCS OTPa0dOTKa HABBIKOB HMCCJICOBAHUS CY-
cTaBoOB. be3yCllOBHO, 4TO B X0J/ie HENOCPEICTBEHHOTO
KOHTaKTa C MperoJaBareisiMH, CIyIIaTeJIIMU pa3pe-
IIAOTCS MHOTOYHMCJICHHBIC BOIPOCHI, KOTOpPbIC OBLIN
HAKOTUICHBI MU B TIPOIIECCE MEPHOJIa CaMOCTOSATEIb-
HOTO OCBOCHHUSI METOAMKH. B mocnennuii n1eHp Kypca
MPOBOJUTCS OTPa0OTKAa HABBIKOB BBITIOJHECHUS WH-
Ba3WBHBIX MaHUMYJSAIUH Ha CEKIIMOHHOM Marepua-
Jie — paCHIIbI CYCTaBOB TPYIOB HE (YUKCUPOBAHHBIX
B pacTBOpe (opMalibAeTHIa, a COXPAHIEMBbIC BO JIBIY,
3) sTam AUCTAHIIMOHHOTO OOpY4YEHUs, Ha KOTOPOM HC-
CJIEIYIOTCSI UCKITFOUUTEILHO MaTOJIOTHYeCKUE U3MEHE-
HUS B CyCTaBaxX, HHTEPIPETHPYIOTCS MCCIISI0BATEIIEM
W OTIPABIAIOTCSA B LEHTP JJIsi OICHKH IperoiaBare-
asmu OOIee KOJIMYeCTBO HMCCIICIOBaHUM, HE0OX0mIH-
MoO€ Ui JIOMycKa K (PUHAIBHOMY 3K3aMEHY JOJIKHO
coCTaBIATh HE MeHee 50 MONHOLIEHHO BBIMOIHEHHBIX
WCClIe/IoBaHMid. BBITIONTHEHHBIE HE B MOJHOM o0beMe,
WJIA UMEIONINE KaYeCTBO HE TIPUMEHHUMBIC JIJISl KIIMHU-
YECKOM MHTEpIpeTalMu U300paKeHUsT BEIOPAKOBBIBA-
IOTCS, @ BCE UCCIICIOBAHNE B IIEJIOM HE 3aCUUTHIBACTCSI.
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Tabnuya 1
OnwvcaHKne ypoBHS NOAFOTOBKM CMELManmnCToB, y4acTBYHOLWMX B UCCIEL0BAHNUM
YpoBeHb Crax Y31 KonnuecTBo BbINOMHEHHbIX
NOArOTOBKM CyCTaBOB (ner) Y3W cyctaBos
OnbITHbIE CNELMANUCTDI
1 16 10000
2 6 6000
3 12 20000
4 11 11000
5 23 50000
6 14 25000
7 15 9000
8 10 5000
HauuHatowume cneumanmctel
1 4 250
2 3 1200
3 4 350
4 2 1000
5 4 500
6 3 300
7 2 300
8 3 1500

DuHANBHBIM 3K3aMEH MPOBOAUTCA B mrTare Maccauy-
cerc ropon bocton B mepBbIX uncnax utoHs. Cocto-
UT U3 JBYX YacTei: OIEHKH NMPAKTHYECKUX HABBIKOB
U TecTupoBaHus. [IpakTHueckas 4acTb OpraHM30BaHa
TaKUM 00pa3oM, UTO Bpady MpeiaraeTcs UCCae10BaTh
naruenTa ¢ 3aboneBaHueM cycraBoB. Ha mccienosa-
HUE OTBOJIUTCS (ukcupoBaHHoe BpeMs (10 MHHYT),
B TEUEHHE KOTOPOTo HEOOXOAMMO INPOBECTHU HCCIIe-
JIOBaHUE M WMHTEPHPETHUPOBATH MOIYYECHHBIC TAaHHBIC,
3a(puKCHPOBaB UX B MPOTOKOJIE MCCIEIOBAHUS. 3ampe-
IIEHO 3aJaBaTh BOIIPOCHI, KaK MAalUEHTY, TaK 1 dK3aMe-
HaTopy. DK3aMEHYEeMbIil IEPEXOAUT [0 CUTHAITY 3BOHKA
U3 OJHOTO KaOMHEeTa B APYTOH, MOKA HE BBIITOJHUT HC-
CJIeZIOBAaHME BCEX CyCTABOB, H3yUEHHE KOTOPBIX MPOBO-
nuinochk Ha Kypee. [lo uroram sk3ameHa, accounuarus
BBIJIACT CepTU(UKAT, KOTOPBIM TIOJATBEPIKIACT CIIOCO0-
HOCTh KIMHHMIHCTA CAaMOCTOSITENIbHO HCIOJIb30BATh
METOJl yJAbTPa3BYKOBON AMAarHOCTUKU MAaTOJIOTHUH CY-
CTaBOB M BBINOJIHATh HHBEKIIMH CYCTaBOB MO Y 3-KOH-
TPOJIEM.

Co cropoHbl KadeapalbHOTO KOJJIEKTHBA B IPO-
rpaMMe MpPUHUMAJl ydacTUE AaCCHUCTEHT Kadenpsl,
MMEIONNN 3-TIETHUI OMBIT yJABTPa3BYKOBOTO HCCIIE-
JIOBaHMS CYCTaBOB; OH YCIEIIHO MpPOLIEN MepBbIi
sTan o0yuyeHUss M TMOJY4YWJ TPaHT ACCOLMALUU JUIS
0eCIIaTHOTO TPOXOXKICHUSI 00yUCHMS, YCIIEITHO Ca
(bMHAIBHBIA DK3aMEH M TONy4HJI cepTudukar ot ac-
COLIMALINH.

Co3fannio  AMCTAHIIMOHHOW TMPOTrpaMMbl  « YiIb-
TPa3ByKOBOE HCCJIEJOBAaHHE CYCTaBOB B PEBMATOJO-
THM» TPEALIECTBOBAIO HCCIEIOBAaHHUE, MPOBEICHHOE
B USSONAR, 1111610 KOTOPOTO SIBJISITIOCH ONPEAETICHUE
2 (}EeKTUBHOTO 4YHClIa YIBTPa3BYKOBBIX 00CIEn0Ba-

HUM, HEOOXOIUMBIX O0ydaromeMycsl ISl JJOCTHKCHHUS
JOCTaTOYHOTO YPOBHS KOMIETEHTHOCTH. B Xozme wc-
ClIeIOBaHMsI OBbLIO MPOBEICHO CPaBHEHUE PE3yJIbTaTOB
YJIBTPa3BYKOBOTO HCCIIEIOBAHHSI CyCTABOB, BBIOJIHEH-
HBIX OTBITHBIMH CIICIHATHCTAMU YKCIIEPTHOTO YPOBHS
W BpauyaM¥, UMCIONIMMU HEOONBIION OMBIT PaboTHI,
OblTa ompesesieHa YyBCTBUTEILHOCTh M Crienupud-
HOCTh METOJIa NPH JUArHOCTHKE MOBPEXKICHUN CyCTa-
BOB CIICIIHAIIMCTAMU C HEOOIBILINM OIBITOM YIIBTPa3BY-
KOBOT'O UCCJICJIOBaHUS CyCTaBOB.

MATEPWAJIbI U METO/AbI

B nccnenoBanny npuHAIN yyacTue 8 CIenUaIncToB
9KCTIEPTHOTO YPOBHS, MMEIOUINX OINBIT COHOTpaduu
CYCTaBOB HE MeHee 6 jieT u Oonee 5 ThICSY MPOBEACH-
HBbIX YNbTpa3BYKoBbIX HccienoBaHuil (Y3U). A Tak-
*Ke 8§ HAUMHAIOIUX CHENHAINCTOB, BBIMOJIHUBIINX
ot 250 mo 1500 ynpTpa3ByKOBBIX UCCIIEIOBAaHUMN CycTa-
BOB C OIBITOM paboThI OT 2 710 4 net (Tabm. 1).

Bce 16 uccnenoparenell ObUIH pa3zelieHbl Ha JIBE
TPYIIIBI, B COCTAB KKI0U U3 KOTOPBIX BXOJMIIH 4 OTIBIT-
HBIX 1 4 HAYMHAIOMINX CIICIMAJINCTA.

Bcero Obu10 00CIiIENOBAaHO MIECTHAAATH IAIMEH-
TOB, HAXOJAIINXCS Ha 00CIIEIOBAaHUN U JICUCHUH B PEB-
MATOJIOTUYECKOM KIMHUKE BOCTOHCKOrO yHUBEpCHUTE-
Ta C TIOATBEPKIECHHBIMH JTMarHO3aMHU: PEBMATOMTHBII
apTPUT, CEPOHETaTUBHBIN apTPUT, Mojarpa, ocTeoap-
TPUT U CHHAPOM TOBPEXKICHHUS POTATOPHOM MaHXkKe-
THl IUICYEBOTO CYCTaBa, NMPH KOTOPHIX COXPAHSIINCH
Ha TPOJODKUTEIBHOE BPEMS CTPYKTypHBIE U3MEHEHUS
B CYCTaBax, TaKWE€ KaK KOCTHasl 3pO3Hs, pPa3pbIB CyXO-
KUITUSI, TEHIUHOMATHsS,, OCTEO(HTHI, TOAArpUUECKUe
y3enku. M3 uccnenoBaHus ObUIM MCKITIOYEHBI MAllH-
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Tabnuya 2
Pacnpenenexue nauneHToB ¢ 3ab6oneBaHMsMU CycTaBoB B 1 1 2 rpynnax CneumanmcToB, BbIMOMHSIOWMX YIbTPAa3BYKOBOE UCCIEl0BaHME
PacnpeneneHnne nauueHToB MccnenoBaHHble 3aboneBaHue
B rpynnax CyCTaBbl cycTaBa
MauueHTsl, 06cnenoBaHHble B 1 rpynne
1 MexdanaHroBblie Moparpa
2 KoneHHbIn HenndbdepeHuMpyMmbiit cCnoHaMnoapTpuT”
3 Mneuesoi MoBpexaeHne poTaTOPHOM MaHXeTbl
4 [oneHocTonHbI PeBmaTtounaHbIlt apTpuT
5 JlyyesanscTHbIn lNcopuatnyeckuit apTput
6 JlokTeson PesMaTOMAHbIN apTpUT
7 JlyyesanscTHbln lNcopuatnyeckuit apTput
8 KoneHHbi HenonddepeHummpyembiit COHAMNO0APTPUT®
MauueHTsl, 06CNenoBaHHbIe BO 2 rpynne
1 Mneuesoii MoBpexaeHne poTaTopHOM MaHXeTbl
2 KoneHHbii AHKMNO3MPYIOWMIA CNOHANANUT
3 [oneHOCTONHbIV HepuddepeHumpyeMmblit apTput
4 Kunctb OcTeoaptput
5 JlokTeBon Moparpa
6 Mneyeson [oBpexzaeHne poTaTOpHOM MaHXeTbl
7 JlokTeson PeBmatonaHbIl apTpuT
8 JlyyesanscTHbln PeBmatonaHbIl apTpuT
*— HepuddepeHumpyeMblit  CNOHAWN0APTPUT ONPERENsNCca Npy BOCNanuUTeNbHbIX 60NSX B MO3BOHOYHUKE UM aCUMMETPUYHOM CUHOBUWUTE C 3H-
Te3onaTMen UM aCMMMETPUYHOM cakpouneuTe, B6e3 ncopuasa, BOCNaAUTENbHOrO 3a60neBaHMs KMLWIEYHMKA MM NPU OTPULATENbHbIX pe3ynbTaTax
CeposIorMyeckoro UCCIeA0BaHNS Ha pEBMATOMAHbIA apTpuT

€HTBI C MOBPEXICHUAMHU, KOTOphIe MOIIH OBl pa3pe-
IIMTHCS 10 AaThl TPOBEICHUSI MCCIEIOBAHMS, HAIllpH-
Mep, U30JINPOBAHHBIA CHHOBUHT. Bece MuarHo3sl ObLTH
MOATBEPKACHBI Pe3yJIbTaTaMH MarHUTHO-PE30HAHCHOM
tomorpadun. MccnenoBanue Ob110 0100peHO DKCEepT-
HBIM COBETOM OpPTaHU3aINH.

VY nanueHToB, BKIIOYEHHBIX B HCCIE0BAaHHUE, ObUIN
U3MEHEHUS 0 KpalHER Mepe B OIHOM U3 CIEAYIOLIUX
CYCTaBOB: MeX(allaHTOBBIX, Jy4e3allsiCTHOM, JIOKTe-
BOM, IICUEBOM, KOJICHHOM U TOJCHOCTOMHOM. B o0e
TpyIIbl ObUTH BKITIOUEHBI MAIMEHTHI C PEBMATOUHBIM
apTpuToM (Tadm. 2).

Hccnenosanue B 1 rpyrmie npoBOAMIOCH Ha YABTPa-
3BYKOBBIX CKaHepax SonoSite MicroMax ¢ JTUHEWHBI-
mu garankamu HFL38 13—6 MHz, GE Logiq e u GE
Logiq P5 ¢ nuneitnpiMu natumkamu 12 13-5 MHz.
Bo 2 rpymnme uccnenoBanue MpoOBOIWIOCH HA YIABTPa-
3ByKOBBIX ckaHepax Philips iU22 ¢ nuneitHpIMH qaTdm-
kamu L9-39-3 MHz, Esaote MyLab25 ¢ nuHeiHbBIMEI
nmarankaMu LA435 18-6 MHz, Titan SonoSite ¢ 1uHel-
HeiMu gatuankamu L38 10-5 MHz.

Ha nccnenoBanue oqHoOro nanueHTa Obl1o OTBEACHO
10 munyt. IlpegocraBmsiiiack BOBMOXXHOCTh OCMOTpaA
TOJIBKO HCCIIEIyEeMOro CyCTaBa, HE HMEIOIIEro ode-
BUHBIX U3MEHEHUH, crelM()PUIHBIX i KOHKPETHOTO
3a0oseBanus, HanpuMep, JehopMauu Mpu peBMaTo-
UJAHOM apTPHUTE, BUIUMBIX IMOJArPUYECKUX Y3EIKOB,
MOPaKCHUsI KOXKHBIX TOKPOBOB IPH IICOPHATHYECKOM
apTpuUTe, a TaKKe MUCKII0YaJach BO3MOKHOCTh 00CYX-
JICHUSI CUMITTOMOB 3200JIeBaHUS C TTAIIUEHTOM.

Pesynbrarsl perucTpupoBaUCh B CTaHIAPTH30BaH-
HBIX 3aKJIIOYCHUSX C yKa3aHUEM HaJM4Usl WIH OTCYyT-
CTBHS CIIEIYIOIIMX MMOTEHIMAIBHBIX PE3YJIbTaTOB: BbI-
MoTa B CycTaBe, CHHOBHAIILHOW THIepTpodun, 3po3uii
CYCTaBHOW MOBEPXHOCTH, MOBBIIIEHHS BACKYJISPU3aLHH,
KanbIU(HUKALINN XPAIIA, IHTE30TATHH, KATbIU(DUKAITIH
CYXOXWJIMS, TEHIOBarMHUTA, TEHAWHO3a, 0CTeO(UTOB,
BBINIOTA B CYCTaBHBIX CyMKaX, OTJIOKEHHS COJEH, KUCT
rannvs. [ToBpexaeHne cyxXoxuinmii perucTpupoBaioch
Kak MOJIHOE, YACTUYHOE WJIH OTCYTCTBHE.

OxoHuareabHbIN JUArHO3 yCTaHaBJIMBAJICS CIeLa-
JMCTaMH CaMOCTOSITETIbHO B BHJIE KOHKPETHOTO 3a00-
JeBaHus (HampuMep, PeBMATOMIHBINA apTPUT, Mojarpa
U JIp.) ¥ B BUJI€ HECNIEIM(PUIHBIX YABTPa3BYKOBBIX ITPU-
3HAKOB 3a00JeBaHus (HampuMep, BOCTIAIUTEIBHOE 3~
MEHEHHUE CyCTaBa, HEBOCHAIUTEILHOE U3MEHEHHUE B CY-
CTaBe, HAJIMYKME KaJbIMHAIIMM B CycTaBe W T.1.). s
BBISIBJICHUS TOYHOCTH YJIBTPa3ByKOBOW TUArHOCTUKHU
9THU 3aKJIIOYEHUS CPAaBHUBAIUCH C CYIIECTBYIOIINMU
JMarHo3aMu.

CTpyKTypHBIE M3MEHEHMs OINKCHIBAJINCH B BHJE
JIBOMYHOI'O K0Jia (€CTh/HET) M OICHUBAIKMCH C ITOMO-
pio Kodddunmenta kappa. BocnponusBogumocTs pe-
3yIbTaTOB OblIa pacCcUMTaHa JJisl CIEIUAaTUCTOB 00e-
ux rpynn. Koadpdunuent kappa ucnonbzyercs st
oTpesieNICHHs] MEphl corllacusl Mexay 2 u Oojee Bpa-
yamu (HaOJIOJaTelsIMK ), HHTEPIPETUPYIOLNUMHU OTHH
U T€ K€ JaHHble. DTOT BUJ aHAJIN3a U3MEPSET OTHO-
meHus: (PaKTUIEeCKOro COTJIalleHHsI MEXIy HaOro/a-
TeJISIMM BHE IIAHCOB, Pa3/I€JI€HHBIX B COOTBETCTBUU
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Tabnuya 3
OueHka ypoBHS cornacus kosdduumeHTa kappa
Koadduument kappa YpoBeHb cornacus
< 0,00 OTCyTCTBYET
0,00-0,20 COMHMUTENbHbIN
0,21-0,40 HU3KKIA
0,41-0,60 cpepHuit
0,61-0,80 XOPOLLMiA
0,81-1,00 nonHoe cornacue

OIMOOYHO OMHMCAHBI KaK PEBMATOU/IHbIC Y3elIKH (B 00e-
WX TPpyNIax CrenraiucToB).

[Ipu cpaBHEHMH MHTEPHPETAIMNA COHOTPAMM 2 MEXK-
(baytanroBoro cycraBa 2 u3 4 ONBITHBIX CIEIUAIUCTOB
1 2 U3 4 HAUMHAIOIIMX CHELUAIMCTOB OMPENEIUIN U3-
MeHEeHUsI, 0003HAYCHHbBIC JJTMHHON CTPEITKOM KaK BBITIOT,
1 u3 4 ONBITHBIX CHEUAIUCTOB U | M3 4 HAYMHAIOIIUX
CTIEIUAIIMCTOB BISIBUIIM CHHOBHAJIBHYO TIPOJU(EpaInio,

Tabnuya 4

CpaBHeHme pe3ynbraTtoB COHOFpad)VI"IeCKVIX 3aK/0YEHUM, BbINOMHEHHbIX HAYUMHAKOLLMMU U OMNbITHBIMK CNeuuanucTamm (Ka)KLI,bIVI naumeHT 6bin NpoCKaHu-

poBaH 4 HauMHaKOLWLMMKM U 4 ONbITHbIMMK CI'IeLlMaJ'IVICTaMM)

Tun UsMeHeHuUn HauuHawwwme cneumanmctbl OnbITHbIE CNELMANUCTDI . .
e | = e Difference, odds ratio (p)
B CyCTaBax pe3ynbTat/ dakTnyecku (%) pe3ynbTat/dakTuuecku (%)
1. Hecneundwnyeckne BocnanutebHble U3Me- 25/36 (69) 26/36 (72) 0,98 (0,81)
HeHWs B CycTaBax
1 a. peBMaToOMAHbIN apTpuT 7/16 (44) 6/16 (38) 1,06 (0,73)
1 6. cepoHeraTMBHbIN apTpuT 3/20 (15) 4/20 (20) (0,67)
2. Hecneumnduyeckne HeBoCcnanuTenbHblee n3- 16/20 (80) 15/20 (75) 1,06 (0,68)
MEHeHMs B CycTaBax
2 a. 0cTe0apTpuUT 4/8 (50) 7/8 (88) 0,69 (0,08)
2 6. NOBpEeXAeHMEe POTaTOPHOM MaHXeTbl 11/12 (92) 10/12 (83) (0,64)
3.Moparpa 6/8 (75) 6/8 (75) 1,00 (1,00)
Bcero (1+2+3) 47/64 (73) 47/64 (73) 1,00 (1,00)
* — B yucnuTene — Npou3BefeHne YACIa NOATBEPXKAEHHbIX AUArHO30B X Ha KOIMYECTBO NPOBEAEHHbIX UCCef0BaHNIA, 3HaMeHaTene — Npon3BeneHne
yncna GakTMYecKnx AUarHO30B x KONUYECTBO CMEeLManncToB

C IOTEHIMAJILHBIM HEeCOIIacueM CTOpoH. JloBepuTens-
Hb1i uHTEpBaI 95 % = (Kosadppunuent kappa)+ (1,96 *
(cranmapTHOE OTKIOHEHHE)). HTepIpeTaIus: MIUHH-
MajbHasl IIEHHOCTh JIJIsi CTAaTHCTHYECKOTO KOdDduiu-
enta kappa: <0. MakcumanbHasi IEHHOCTh: | U Yem
BBIIIE YMCIIO, TEM OONBIINI YPOBEHB COITIACHS MEXKIY
JIBYMsI Bpadamu (Tadm. 3).

PE3YNbTATbI

WnTepriperauys BbISABICHHBIX YJIBTPa3BYKOBBIX H3-
MEHEHHUH B cycTaBax Obljla HIGHTHYHA B TPyTIaX Ha4U-
HAIOUIUX CIIELUAINCTOB U CHELHUAIUCTOB 3KCIIEPTHOTO
ypoBHsi. He ObUTO HalIEHO JI0CTOBEPHOW Pa3HHMIIBI CTa-
TUCTUYECKUX PE3YyJIbTaTOB B IPYIIAX CIELUAINCTOB
NpU UCCIIEAOBAHUH JIIOOOTO THIIA MAaTOJIOTUIECKUX U3-
MEHEHHH B cycTaBax (Tali. 4).

HecMotpst Ha orpaHnyeHHne KIMHUYECKOH HHQOP-
Maliu eJUHCTBEHHOH 00NacThiO YIBTPa3ByKOBOTO HC-
CJIEZIOBaHMS, U HAYMHAIONIME M OOJee OIBITHBIE CIie-
LUAJIUCThl CMOIJIM BBISIBUTH OTJIMYHME BOCHIAIUTEILHOM
¥ HEBOCTIAJIUTEIbHOM (hopmbl apTpuTa B 73 % citydaes.
Hu ogHoO# U3 rpynn cnenuanyucToB HE yAajloCh HAUTH
JIOCTOBEPHYIO pa3HUIy MEXAY PEBMaTOUAHBIM apTpu-
TOM U CEpOHerarMBHOU (opMoil apTpuTa Ha OCHOBa-
HUU NOJYYEHHBIX YJIBTPA3BYKOBbIX XapaKTEPUCTHUK I10-
paskeHHOTO cycTaBa (Tabm. 4). OTnoxkeHus cojiei mpu
nojarpe ObIJIO IPABHIILHO oTpesieneHsbl B 12 u3 16 ciry-
yaeB, a B 4 u3 16 ciyyasix BBISBICHHBIE CTPYKTYPHI

2 13 4 OIBITHBIX CIIEIUAINCTOB U | 13 4 HAUMHAIOIINX CIIE-
[UAJTICTOB ONPEJISITIIN HATMYUE KTbI(UKamu B Cy-
craBe (0003HaUCHBI KOPOTKUMH CTpesikamu), 1 13 4 orbIT-
HBIX CIICLIMAJIMCTOB U 3 M3 4 HAUMHAIOIIMX CICIHAIICTOB
HAIIUTM 9PO3HI0 CYCTaBHBIX MIOBEpXHOCTEH (puc. 1).

He BBIABICHO KOppEISIIMM MEXIY YYBCTBHTECIb-

Puc. 1. CoHorpammbl 2 MexdanaHroBoro cyctasa B Npoaosib-
HOM (A) u nonepeuHoM (B) ckaHax. 1 — pgucTanbHbIN
KOHEL, OCHOBHOM (hanaHru; 2 — npoKCMMAaJibHbIi KOHeL,
cpenHei danaHru
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Tabnuya 5
MokasaTenu 4yBCTBUTENBHOCTH M CNELMAOUYHOCTU METOAA YNbTPA3BYKOBOIO
UCCNEe0BaHMS CYCTAaBOB B BbISIBNIEHWM NATONOMMYECKMX UBMEHEHMIA, NPOBO-
OMMbIX HAYMHAKOWMMK CNELMANUCTaMK, B 3aBUCUMOCTM OT CTaXa paboTbl
M KOIMYECTBA BbINONHEHHbIX UCCIEA0BaHUIA

HaunHato- Crax Konmuecreo YyscTBU- Cneunduny-
e cne- paboTbl BBINOMHEH™ | o nbHoCTD HOCTb
LManucTbl (neT) HoIX Mccnue- (%) (%)
[l0BaHWI
1 4 250 78 86
2 3 1200 93 91
3 4 350 48 94
4 2 1000 67 95
5 4 500 60 94
6 3 300 55 96
7 2 300 85 92
8 3 1500 60 87

HOCTBIO U CHEIM(UYHOCTHIO METOAA YIBTPAa3BYKOBO-
IO HCCJIENOBAHUS CYCTaBOB, IPOBOAMMOIO HauyMHAaro-
LMMH CHEeLMATUCTaM, U KOJIMYECTBOM IMPOBEIECHHBIX
ocmotpoB (R 2=0,02 u 0,08, coorBercTBeHHO; p>0,5)
(Tabm. 5).

Bocnpous3BoguMocTs pe3ysbTaToB BbISBICHUS HaTo-
JIOTUYECKUX M3MEHEHHH B TKaHAX ObLIA HECKOIBKO BBIIIIE
CpeZu ONBITHBIX CIELUAINCTOB [10 CPABHEHUIO C PE3YSib-
taramu y HaarHarommXx (k= 0,43 o cpaBHeHHto ¢ k=0,34,
pu p=0,001). He BBIsIBICHO CYIIECTBEHHBIX Pa3IAYHA
B JIOCTOBEPHOCTH IIOJIyYEHHBIX PE3YyJIbTATOB CPE/IU OIIBIT-
HBIX crierranucToB 1 u 2 rpynm (k=0,41 1o cpaBHEHHIO
¢ k=0,41; P=NS), HO BBIsIBJIEHa TOCTOBEPHOE Pa3IUIHe
MEX]ly pe3yJabTaTaMy HCCIeoBaHus B 1 u 2 rpym cpe-
I HayMHarolux crneuuanucros. [lonHoe coBmageHue
PE3YJIBTaTOB YJIBTPa3ByKOBOI'O OCMOTpPA C CYLLECTBYIO-
LIMMH [aTOJIOTMYECKUMU U3MEHEHHUsMH B CyCcTaBax cpe-
JI1 OIIBITHBIX CIIELUAIMCTOB BbIsABICHO 11 11 cycTaBoB
¢ npormdepareli CHHOBHAIbHOM obomouku, 10 cycra-
BOB C 9KCCY/IATHBHBIMU NU3MEHEHUSIMU, 6 CYCTaBOB C 3pO-
3UPOBAaHUEM CYCTaBHBIX MOBEPXHOCTEH, B 5 CIydasx
C TEHIUHONATUSIMU, 4 CIydasX KalblU(UKALUHU CyCcTa-
BOB, 4 CIydasix HEPOBHOCTH CYOXOH/IPAIbHOM IIaCTUHBI
1 2 ciaydaeB paspbiBa cyxoxwiawii. Hu omnoro ciydvas
TIOJTHOTO COBIIA/ICHUSI PE3YJIBTATOB YIIBTPA3BYKOBOTO 00-
CIICIOBaHUS U UMEIOIIEHCAT MaToJIOTUHU He ObLIO 3aperu-
CTPHPOBAHO TPU ONMHCAHUU KaJbIIMHAIMK, OCTEO()UTOB
U TIOBBIILIEHUS BaCKYJISIPU3aLIUU TKaHEH.

BblBOAbI

Hecmotps Ha TO, 4T0 OOyueHuwe coHorpaduu cy-
CTaBOB, Kak M OOy4eHHE BCEM APYI'MM BHUJaM JHa-
THOCTHYECKUX MEIUIMHCKUX OO0CIeOBAaHUH MOXKET
MIPONIOJKATECSA B TEUEHHE BCEH MpodecCHOHATBHON
JKU3HU CIIELMAINCTA, PE3yJbTaThl MPOBEAECHHOIO HC-
CJIEJIOBAaHUs MOKA3aj, YTO MOCJE JOCTUKEHMs OIIpe-
JIEICHHOTO YPOBHS 00yU€HHS JHArHOCTHYECKUM HaBBI-
KaM YJIBTPa3ByKOBOT'O OCMOTpa CyCTaBOB, JlajbHENIIEe

MOBBIIICHHE KOJIMYECTBA HCCIICIOBAHNN HE NPHUBOIUT
K CyIIECTBEHHOMY POCTY JHArHOCTHYECKOH TOYHOCTH
B BBISIBIICHUN MATOJOTMYECKUX U3MEHEHUH B CycTaBax,
YTO MOATBEPKIACTCS OTCYTCTBUEM CTAaTHCTUYECKU J10-
CTOBEPHOTO PA3IMuus B PE3yJabTaTax OCMOTpa MEXIy
OTIBITHBIMU M HAYMHAIOIIMMU CTICLUATUCTaMU.

HecnocoOHocTh  crienmanucToB mpoBecTd udde-
PEHIMATIBbHYI0 JWAarHOCTHKY PEBMAaTOMIHOIO apTpHUTa
OT JIPyTHX CEPOHETaTUBHBIX aPTPUTOB MOXKET OBITH CBSI-
3aHa ¢ HeOOJBIINM KOJIMYECTBOM MALMEHTOB C 3TUM -
arHo30M, y4acTBOBABIIMX B uccienoBanuu. Kpome toro,
JIM3aiiH UCCIIEIOBAHUS MPEATIOaraj MOJHYI0 N3OSN0
KJIMHUYECKUX TOKa3aresieil 3a001eBaHus U pe3ysIbTaToB
(U3HMYECKOr0 OCMOTpPA OT MPOBOJMMOTO YIBTPa3BYKOBO-
ro uccienoBaHus cycTaBoB. OHAKO, BHE 3aBUCHMOCTH
OT OIIBbITA, CHELHUATMCTHl ObUTH B COCTOSIHUM OTJIIMYUTh
MPU3HAKM BOCTIAIUTEIBHBIX U HEBOCHAIUTEIbHBIX M3-
MEHEHHH B CyCTaBax, UCIOJb3Ys COHOTpa( IO CyCTaBOB,
KaK €IMHCTBEHHBIN TUarHOCTUYECKUH METOI.

Xotst o0ydueHne coHorpaduu CycTaBOB IO HETO-
CPE/ICTBEHHBIM PYKOBOJICTBOM HacCTaBHHKA 3KCIEPTHO-
T0 YPOBHSI TPAJIULIMOHHO CYMTACTCS JTYUILIHM METOJIOM,
10 JAHHBIM 3apyOeKHBIX KOJIJIET TOCTATOYHOTO YPOBHS
KOMIETEHTHOCTH HAYMHAIOIINHI CHIEIUATUCT MOXKET J10-
CTUYb B TEUECHUHU 6 MECSIEB JUCTAHIMOHHOTO O0yue-
Hus [2].

Pesynbrarel nccienoBaHUN JAEMOHCTPUPYIOT, YTO
CaMbIM TJIABHBIM YCJIOBHEM JOCTHXKEHHS BBICOKOTO
YPOBHSI KOMIIETEHTHOCTH OOyYaroIIUMCS SBJISIETCS €T0
MOTHUBALIUSA: CpeIu CiyllaTelel, COaBIIUX 3K3aMeEH,
78% BBINOIHUIM HEOOXOJMMOE KOJIMYECTBO COHO-
rpamM B IIporiecce 00yueHHsl, TOra Kak Cpe/id He C/1aB-
LIMX 3K3aMeH, TOJIbKO 15 % cMomu npenoctaBuTh co-
HOTpaMMHI [2].

OO6mue BBIBOJIBI, TIOTYYCHHBIE OT HEMOCPEACTBEH-
HOTO Y4yacTHsl B IporpamMMme J0Ka3ald BO3MOXKHOCThb
HCIOJIb30BaHMUS JIMCTAHIIMOHHBIX METOAOB 00yue-
HUS U BBICOKYIO d(D(PEKTUBHOCTH METOJIa MPHU TO/TO0-
TOBKE CIIELIUATIMCTOB YIbTPAa3BYKOBOW THArHOCTHKHU
IpU YCIOBUM CBOOOAHOTO IOCTyHa K YJIBTPa3ByKO-
BOMY JMarHOCTHMYECKOMY OOOpYIOBaHHIO Ha MECTax,
BO3MOXXHOCTH OOCJIeIOBaHUS TAIMEHTOB C Tpeldye-
MOH TaToyorueil, cBOOOIHOTO BIAJICHUS HHTEPHET-
TEXHOJIOTUSIMHU.
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SHARED EXPERIENCE OF LEARNING
THE BASICS MUSCULOSKELETAL ULTRASOUND
USING WEB-BASED LEARNING

Kissin E.Y, Nishio J., Yang M., Backhaus M., Balint P.V,

Bruyn G.A.W., Craig-Muller J., DAgostino M.A., Feoktistov A.,
Goyal J., lagnocco A., Ike R.W., Moller I., Naredo E., Pineda C.,,
Schmidt W.A., Swen N., Tabechian D., Wakefield R.J., Wells A.F.,
Kaeley G.S., Sinelnikova Ye.V., Imel’baev A. .

¢ Resume. An urgent task in Russian Federation is to develop
new principles of continuity of education implemented, in-
cluding through the creation of new educational programs
with the possibility of distance learning, which will reduce
the gap of physicians from practice for a period of training.
The aim of the study was to determine the effective num-
ber of ultrasound examinations, must be trained in order to
achieve a sufficient level of competence. The study compared
the results of ultrasound examination of the joints performed
by experienced specialists and expert-level doctors with little
experience, was to determine the sensitivity and specificity
in the diagnosis of joint injury specialists with little experi-
ence of ultrasound examination of the joints. In order to learn
from the experience of foreign colleagues in training and
study the effectiveness of distance learning method, as well
as the exchange of experience, the employees of the Depart-
ment of beam diagnostics and biomedical imaging faculty
postgraduate and professional education of the St. Peters-
burg Pediatric Medical University participated in the training
program for ultrasound examination of the joints, received
grants. The course is organized and conducted by Ultrasound
School of North American Rheumatologists (USSONAR). Web-

based learning in musculoske-letal ultrasound can lead to
the achievement of diagnostic accuracy in musculoskeletal
ultrasound comparable to that achieved by highly experi-
enced international experts. Reliability may increase slightly
with additional experience. Further study is needed to deter-
mine the minimal training requirement to achieve proficiency
in musculoske-letal ultrasound. Their results demonstrate
that the greatest predictor of achievement of competence is
student motivation: among students who passed the final ex-
amination, 78 % had made the effort to submit US images for
review, whereas those who failed the examination included
only 15 % who submitted images. Similarly, our study shows
that mentored training is not a necessary condition for the
achievement of MSUS competency, as long as the learner is
highly motivated.

¢ Key words: musculoskeletal ultrasound; web-based learning;
rheumatoid arthritis.
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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.?,

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 (s/IA) 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-1B. 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-1f, 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-1p 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
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-
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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).
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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 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).

CKB
12 mg/kg

--a-- PLTx10,/9/1 T 200

-« -CRP,mg/l 1 150
kee-—& 1100

+ 50

oK@ TON—Q

s

3mo -2mo -lme -14D -8D 3D

DO D1 D2 D4 D8 D13

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 (yellow) and rash (orange) 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 — hemophagocyt
iclymphohistiocytosis; 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 -Imo | -14D | -8D | -3D DO D1 D2 D4 D8 D13 |1mo|2mo|3mo| NV
Fever + + + + +
Rash + + + + +
WBCx 10%/mm? 62| 6 |84 83| 4 | 35 |43 69| 7 |63]|58|66|392] )
PLTx 10%/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 f(f)io
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 | 209 132‘55
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 os, NV — normal
values

Patient 2: An 8-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/1).

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/1), 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 it is 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-
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-
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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-1B) [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 11
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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NMPUMEHEHMUE NMOBbIWEHHbIX 403
KAHAKWHYMABA 0191 PE®OPAKTOPHOTO
CUHOPOMA AKTUBALUUN MAKPO®ATOB
Y AETEW C CUCTEMHbIM IOBEHW/IbHbIM
MONOMNMATUYECKUM APTPUTOM:
OAHHbBIE ABYX CJTYYAEB

Kocmuk M.M., Jluxayesa T.C., HYukosa U.A., byyuHckas H. B.,
Abpamosa H.H., KanawHukosa O.B., KpoH P, YacHeik B.T.

¢ Pestome. CuHApoM akTuBauuu makpodaros (CAM) — xusHe-

yrposxatouuee,

noTeHunanbHoO q>aTaanoe 0C/I0XHEeHHNe cun-

CTEMHOTO HBEHU/BHOIO wMauonatuyeckoro aptputa (ctOUA),
nposiBnsioLLeecs B BMAE MOCTOSHHOM NMXOPAaAKM, LMTONaHee,
koarynonatuu, auchyHkumm nevenn u LIHC. Tpurrepamu CAM
MOryT ObITb aKTMBHOCTb OCHOBHOrO 3aboneBaHus, MH eKLnK,
NeKapcTBeHHble npenapatbl. M3BecTHO, 4TO WHTepneinkuH-1
SBNSETCA KNOYEeBbIM LMTOKMHOM B natoreHese CAM wu clOMA
n obocTpeHns 3aboneBaHWs COMPOBOXAAKTCS MOBbILEHHbLIM
BbIGPOCOM pa3MYHbIX LUTOKMHOB, 0COOEHHO MHTEepaerkuHa-1[.
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bonbwas yactb cnyyaes CAM aBnsetcs pedpakTepHOM K Tpaau-
LIMOHHbIM 103aM aHTULMTOKMHOBbIX MpenapaToB U MoryT Tpebo-
BaTb MOBbILEHHbIX 403 aHTULMTOKMHOBBIX MpenapaTtos. B cny-
yaax pa3sutus CAM y naumeHTtoB c ctOMA, Haxopawmxcs Ha
Tepanuu 6nokaTopaMu MHTepneikMHa-1, NoBblWeHME 03 3TUX
npenapaToB MOXET BbITb MOME3HbIM. ITO paHee 6bis10 NOKa3aHo
NS aHAKMHPbI, aHTaroHWCTa peuenTopa MHTepnenkuHa-1, oa-
HaKo 3TOT NpenaparT ABNSeTCs HefOCTYMHbIM BO MHOTMX CTPaHax
mupa. [lpyroi 6nokatop MHTepnerkunHa-1 — KaHakMHymab —
MOHOK/IOHa/IbHOE aHTUTENO, HEWTpanu3sytLLee MHTepnenkuH-14,
HO He cBsi3blBalolee WHTepnerkunH-1d, NofobHO aHakuHpe.
B naHHO cTaTbe Mbl onmcbiBaem 2 nauneHTos ¢ ctOUMA, pa3Bus-
wux CAM Ha doHe CTaHAApTHbIX [03 KaHakMHymaba (4 mr/kr).
06a nauueHTa MONy4YMIM MOBbILWEHHbIE A03bl KaHaKMHyMaba:

¢ MHdpopmauma 06 aBTopax

150 mr (7,5 n 12,5 mr/kr, cOOTBETCBEHHO) C ObICTPLIM U MON-
HbIM paspelweHneM CAM. lMo3xe, 003bl KaHakMHyMaba Obiau
BO3BpPALLEHbl K UCXOAHBIM. He 6b110 3admKCHpoBaHO MOHOYHbIX
W HeXenaTesbHbIX SBMEHUI, CBA3AHHbIX C MPUMEHEHUEM MOBbI-
WeHHbIX A03 KaHakuMHyMaba. [pMMeHeHWe MOBbIWEHHbIX A03
KaHakMHyMaba cnefyeT paccMaTpuBaTb KaK OAHY M3 Tepanes-
TUYECKMX BO3MOXHOCTENW Y NaLMEHTOB, MONYYAOLLMX KaHAKUHY-
Mab v paszsuBatowmx CAM Ha doHe NMpUMeHeHUs CTaHAAPTHbIX
[03MPOBOK KaHakuHymaba.

¢ KnioueBble cnoBa: CMHAPOM aKTMBALMU Makpodharos; CMCTEM-
HbIM IOBEHUJIbHLIA MAMONATUYECKMIA aAPTPUT; MHTEpRenkuH-1;
Tepanusa 6nokatopamu UJ1-1; KaHakMHYMab; MOHOK/IOHaNbHblE

aHTUuTena.
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OLIEHKA 3®®DEKTUBHOCTU PEAHUMALIMOHHbBIX MEPOMPUATUNA
C UCNOJIb30OBAHUEM 3KMO B MOAEJIN OCTPON MMNOKCUYECKOM OCTAHOBKU
KPOBOOBPALLEHWSA Y CBUHEN (SKCMNEPUMEHTAJIbHOE MCCJIEQOBAHME)

© I.T. Xyoynasa'-?, A.b. Haymog?, B.B. Cysopos?, .. ABepkun?, 0.B. Heemepxuukan®, B.B. 3aiiues?,

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

TBOY B0 «CaHkr-TeTepbyprckuit rocyLapCTBeHHbIH NeAUATPUHECKHit MeSULMHCKUI YHUBEpCUTET» MuH3apaBa Poccuu;
2(brbBOY B0 BoeHHo-MeanumHckas akapemus uM. C.M. Kuposa MO P®, CaHkT-leTepbypr;

3Toponckas MHoronpodunbHas 6onbHuua N2 40, Cectpopelk

Pesiome. B Hactosillee BpeMsi OQHOM M3 HepelleHHbIX Npobnem Ans Bpaya SBASETCS MOAAEPXKAHWE XM3HeLesTeNbHOCTU
OpraHuM3Ma B MOMEHT OCTPOro HapyLleHus QyHKUMM cepaua u/mnu nerkmx. Mo pasHbiM aaHHbiM oT 80 % no 95 % netanbHbix
MCXOL0B, CBSA3AHHbIX C OCTPOM CEpAEUYHO-COCYANCTON HEAOCTaTOYHOCTLIO M OCTPbIM HapyLieHne QYHKLMKU Nerknx (4BYXCTOPOHHUM
MHEBMOTOPAKC, TsHKenas TpaBMa TPYAHOW KNETKW, PecnupaTopHbI OUCTPECcC-CMHAPOM B3pOCbIX, TSHKENbIA Cencuc v T.M.),
NPOMCXOAAT M3-33 HEBO3MOXHOCTU MOALEPXKAHMA (QYHKLUMM 3TUX CUCTEM C MOMOLUBK CTaHAAPTHbIX PEeaAHMMALMOHHBIX
MeponpusaTuin oaxe Ha 50 % [2, 4, 8, 11]. MMetoTcsa faHHble eBPOMeRCcKMX MegUUMHCKMX LLeHTPoB 06 yCneLHbIX MCXoaax npu
DAHHbIX CUTyaLMsX, KOTOpble CBA3aHbl C BK/IOYEHWEM B CTAHLAPTHblE MEpPONpUATUS cepheyHo-neroyHon peanHmnmaummn (CJ1P)
MeToza 3KCTpakopnopanbHon MeMbpaHHoi okcureHauun (SKMO) [5, 12]. ng nccneaoBaHus NpUMeEHeHUs 3TOro MeToAa npu
MeponpusaTuax CJIP 6bina cMoaenvpoBaHa 0CcTpas 0CTaHOBKa KPOBOODOPALLEHMS Y KMBOTHbIX. Pe3ynbtatamm uccnenoBaHms B ABYX
rpynnax NpoAeMOHCTPMPOBaHa BbICOKas 3MMEKTUBHOCTb BKIOYEHUS METOAa BCMOMOraTenbHOW MOAAEPXKKM KPOBOOOpaLLeHNs
(3KMO) B npotokon CJIP.Tlpu OKasaHMM paCLUIMPEHHOr0 KOMMAEKCa MEPONpPUSTUI CepAeYHO-NErOYHOM peaHUMauMn npu
MOZEeMPOBAHMMU FTMNMOKCUYECKOM OCTaHOBKM KPOBOOOPALLEHUS Y KMBOTHbIX B rpynne ¢ npumeHeHnem IKMO nonyyeHa 6onblias
BbKMBAEMOCTb K OKOHYaHWMKO 3KCMEPUMEHTA, MEHbLUAs BbIPAXXEHHOCTb MPOSIBNEHUIA OCTPOM CEepAEYHOW HEeAO0CTaTOYHOCTU.
MexrpynnoBoe CpaBHeHWe Aano Mpeanocbinku ans paspabortkum npotokonos CJ/IP ¢ npumenennem 3KMO, uto npusener
K YMEHbLUEHMIO KOMYECTBA OC/IOXKHEHMWI M NeTaNbHbIX MCXOA0B Y KapAMOXMPYPrUyecKmnx NaLneHToB.

KnroueBbie cnoBa: 3KCTpaKopnopasbHag MEMPaHHas OKCUreHauusa, Meponpuatma CGp,D,EHHO-ﬂGFOHHOﬁ peaHnmMmaumu; Kap,u,wouepeﬁpanb-

Has npoTekuus; LepebpanbHas nepdysms; SKMO nocie onepaumm Ha cepaLe.

BBELEHUE

OpHOM M3 MHOTMX TPYAHOIOCTHXKHMBIX —3a/ad
B OKa3aHUM CEPIIEUHO-JIETOYHON peaHuMaL1H SIBIISIETCS
nojiepxkanue kpoBooOparienus. [1o pa3HbIM HCTOUHH-
KaM 3a nociiegnue 25 JieT, BebkuBaeMocTh mocie CJIP
IIPY OCTAHOBKE CEp/Ld B YCIOBMAX KIMHHUKH YIyd-
meHa B cpenHeM Ha 27% [1, 8]. B 1o ke Bpewms, npu
HeoOxoaumoctu BeionHeHus CJIP BHe cranmonapa,
ONarompusITHBIA HEBPOJIOTUYCCKUN HMCXOJl COCTaBISET
or 5 10 10% [3, 5, 6].

Bo Bpems CJIP cepaeunsliii BHIOPOC U IETOYHBIH KPO-
BOTOK yJaeTcsl mojJiepkuBath He Oonee yem 10-25%
0T HOpMaJsIbHOT 0. B ¢Bsi3u ¢ 311M, BO Bpemst CJIP coxpa-
HSIOTCS NPEINOCBUIKM JUIsl BOSHHUKHOBEHUS THUIIONEp-
(y3MOHHOTO MeXaHW3Ma MOBPEKCHUS OPraHOB M TKa-
Hel opraHusMma. CyllecTByeT MHEHME, YTO OCHOBHOM
MPUYMHON HEOIAronpUsATHOTO KIMHUYECKOTO HCXOJa
[I0CJIE YCHELIHOTO BOCCTAHOBJIEHHUS €CTECTBEHHOIO
KpoBooOpaienusi, B 35-80% ciydaes, siBIseTca Mo-
BpEKJIEHUE TOJIOBHOIO MO3ra BO BPEMs peaHUMallOH-
HbIX Meponpuatuii [4—7]. UMeroTcs TaHHbIE O TOM, UTO
IIpY pPEaHMMALMOHHBIX MEPONPUATHUSIX, KOTOPbIE BbI-
ITOJIHAFOTCS C IPUMEHEHUEM OTKPBITOIO Macca)a cepl-
11a BO3MOXKHOCTh JIOCTUTaTh HOPMAJILHOTO TIephy3HOH-
HOTO JaBJICHUS B KOPOHAPHBIX apTEpHUsX U TOJIOBHOM
MO3I'€ BbIIIE, YEM IPHU BBIIOJIHEHUU 3aKpPBITOrO Mac-

caxa cepaua. Hecmorpst Ha 310, IpU TakUX CUTyalU-
SX TOPAKOTOMUS HelleJecooOpa3Ha B CBSI3U C BBICOKON
BEPOSTHOCTHbIO BO3HUKHOBEHMSI OCJIOKHEHUM, KOTOpbIE
OYEBUIHO HE yayuuiar ucxol. Ho, HekoTopble aBTOPEI
CUUTAI0 HEOOXOAMMBIM MIEPECMOTPETh OKA3aHUS K BbI-
nonHeHuto Topakoromuu mpu CJIP 1151 ocyiecTBieHus
OTKPBITOTO Maccaxka cepaua [8, 9].

Pagom wmccimemoBaHMi MOKa3aHO, YTO MEXaHU-
gyeckas MOJJepXkKa KpOBOOOpaIleHUS € IOMOIIbIO
OKMO, B cpaBHenun c BeimonHeHHo CJIP 6e3
OKMO, 3Ha4uTENBHO yIy4lIaeT BbDKUBaeMOCTh [11].
OCHOBHBIMM 3aJjauaM{ BeJE€HHs MallMeHTOB B IIO-
CTpPEaHUMAI[MOHHOM TI€pHOAE SBISIOTCS olecmeye-
HUE aJeKBaTHOI'O apTepUabHOIO JAaBJIEHUS U JOCTa-
TOYHOHU JOCTaBKH KHUCIOpoja. YToObl BOCCTAHOBUTH
a¢hdexTHBHOE KPOBOOOpAIeHNE BO BPEMsI CepJICUHO-
JIETOYHOU peaHuMaIMM U 00ECIeYUTh KOHTPOJIHpYe-
My1o penepdy3uio mocie OCTaHOBKM Cepua Ipej-
IIOYTUTEJIBHO IPUMEHEHUE BEHO-apTEepPHaIbHOIO
BapuanTa nojkiaouenuss IKMO. Ilpuuem nmoaxirove-
HUE B BOCXOISALIUN OTAEN aopThl WIM Yepe3 MpaByIo
MOJKITIOUNYHYIO apTepuio oOecredrBaeT JIyqni mo-
TOK OKCUT€HHPOBAaHHOM KpPOBU B KOPOHAPHBIX apTepHU-
SIX 1 B MaruCTpajbHBIX cocyaax nyru aoptsl. Ilo nan-
HbIM Mopuca (Morris) u ero KoJuleT, TOJKITIOYCHHE
OKMO y 66 namueHTOB BO BpeMsl PE3UCTEHTHOU
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k CJIP ocraHoBku kpoBooOpamieHusi (6onee 50 mu-
HyT) obecrieuniio 35 % BbDKHBaEMOCTH (22 manueHTa
u3 66) B 910l Kareropuu [10].

JlaHHO€ HCCae0BaHNE MOCBAIICHO M3YUYEHUIO (-
¢dexruBHocTr CJIP ¢ mpuMeHeHreM MeTo/1a SKCTPaKop-
MOpaTbHONH MEMOPAaHHOW OKCUTEHAITUH TIPU OCTAHOBKE
KpoBooOpaieHusi. Pabora HampaBieHa Ha ompejene-
HHE aJIeKBaTHOCTHU MOJJICPKAHUS CUCTEMHOTO KPOBOO-
OpalleHus, OIEHKY BO3MOXXHOCTH PEIyKIHMH HEBPO-
JOTMYECKUX OCIIOXKHEHUH TIOCiIe peaHnMAallOHHBIX
MEpOTPHUATUH, N3yYeHHE OCTPEAHUMAIIMOHHBIX H3Me-
HEHUH B TKaHSIX PA3TUYHBIX OPTaHOB.

LENb UCCNIEOOBAHUSA

Ouenuth 3P PEeKTUBHOCT CEepACYHO-JICTOYHOH pea-
HUMAallUM C MPUMEHEHHEM METOAa IKCTPAKOPIIOpalib-
HOW MEMOpPaHHOW OKCHTEHAIUU TIPHU OCTAaHOBKE KpO-
BOOOpAICHHUS.

MATEPWAJIbI U METO/AbI

OKCIIEPUMEHTAJIBHOE MCCJIEIOBAaHUE BBIIIOJIHEHO
Ha 0aze nmabopaTopuy SKCIEPUMEHTATBHONH MEUIH-
bl Hayuno-uccnenoBarensckoro nentpa CIIOITIMY.
B uccnenosanue BritoueHsl 20 1a00paTopHbIX CBUHEH
(«MuHUTIUTHY») Maccol Tena 8—15 kr (Ba >KMBOTHBIX
mo 8 k1, 1Ba — 9 kT, Tpu 11 kT, maATh — 12 KT, mITH —
14 xr, Tpu — 15 kr (£0,5 xr)) 6€3 cOMarn4eckor U UH-
(hEKIIMOHHON TTaTOJIOTHH.

J1st peanu3anyy MOCTABJICHHBIX LIEJIEH HA MOJEIH
OCTpPOH THUTIOKCHYECKOW OCTAaHOBKH KPOBOOOpAIICHHUS
Ha 7a00paTOPHBIX CBUHBIX BBIMIOJIHEHO HCCIEI0Ba-
HUE YPPEKTUBHOCTA PEAHUMAIMOHHBIX MEPOTPHUSITHIA
B JIByX I'pyIIax 10 AeCATb )KUBOTHBIX B KOKJOU: B Iep-
BOW Tpynmne (KOHTPOJIb) BBIMOJIHEHBI MEPOIPUATHUS
pPacUIMPEeHHOTO PEaHUMALMOHHOTO KOMIUIeKca 0e3
nogkiroueHus: DKMO (obecrieuenne QyHKIUU JTbIXa-
HUSl C IIOMOILBIO allllapara UCKYCCTBEHHOM BEHTUIIS-
ruu sierkux (MBJI), obecrieuenne MUpKyIsIUUd KPOBH
32 CYeT BBINOJHEHHUS] OTKPBITOTO Maccaka ceplua).
Bo BTOpOIi (3KCTIEpUMEHTAIILHOM) TPYIINE TPUMEHSIIICS
Meton OKMO uepes 15 MUHYT OT Hauaja OCyIIeCTBIIe-
HUSl peaHUMALMOHHBIX MEPOIPUSATHH.

Jlo Hauanma wucCCleIOBaHUs, IIOCIE BBINOJHEHHON
npeMeIuKaluyd MPOBOJMIOCH HCXOIHOE o00cienoBa-
HHUE XMBOTHOTO, BKJIIOYAIOIIee B ceOs: KIMHUYECKUH
aHaJIU3 KPOBH, OMOXMMHUYECKUN aHAN3 apTeprallbHOM
U BEHO3HOW KpOBH. [[JIs1 3TOro HCIONB30BAJICS DKC-
npecc aHajau3arop nokasareneit kposu Abbott [-STAT
C IPUMEHEHHEM OJTHOPa30BhIX KapTpumkein CG8+. Bee
HCCJIEZIOBaHUSl KPOBU BBINOJHSUIUCH IPU OJAMHAKOBBIX
YCIIOBUSIX BHENIHEH cpenbl. JlnHamuveckoe HaOmroze-
HUE U OLICHKA NI0Ka3aTeNIed HEHTPaIbHON TeMOIMHAMMU-
KU IIPOM3BOJIMIIACH C [TIOMOILIIbIO HHBA3UBHbIX U HEUHBA-
3UBHBIX METOJOB (ONpeAessiach yacToTa CEepAeUHbII

COKpaIlleHUH, YpOBEHb apTEpUaNbHOIO JaBJICHUS,
nepdy3MOHHOE [aBJIeHHE, IEHTPAJbHOIO BEHO3HOIO
JABJICHUS, YIApHbIH 00beM, (pakius BLIOpOca JIEBOTO
JKeJTy/1049Ka, yPOBEHb IOCTaBKU Kucioposa). [{nsa unsa-
3MBHOTO MOHHUTOPUHIA apTepPHAIbHOIO JaBJICHHS BBI-
HOJIHAJTACh KaTeTepu3auus aprepuu (Iocie BBIIOIHE-
HUSI TOPAKOTOMMH, C UCTIOJIb30BAHNEM JOCTYIa K OJJHOM
13 BETBEH IUICUETOJIOBHOIO CTBOJIA). UTOOBI OLICHHUTH
(YHKIUIO cep/la, KJIAMaHHOTO W IMOJKJIAaHHOTO arl-
napara, pa3Mepsl Kamep cep/a, IPOU3BECTH PacyeThl
yaapHOTro 00BbeMa JIEBOTO KeNMylaouka, (pakiiy Bbl-
Opoca JIEBOro >KeNydOouKa, BBIMOJIHAIACH XOKapIHO-
rpadguueckoe uccneaoBanue. Onpenensm cleayromune
MOKa3aTeJN: KOHEYHO-TNaCTOIMYECKUIl pa3Mep JIEBOTO
xenynouka (JIXK), koneuno-cucronuueckuii 0obem JIK,
yaapueiii 00bem JDK, cepiieunsiii BBIOPOC, (Qpakiuio
BeIOpoca (PB) JIXK (puc. 1). ®opmynsl anst onpejene-
Hust YO JDK, ©B JIK, cepaeunoro Beiopoca (1o MeTo-
nuke Teixonwre (Teicholtz)):

YO (M) =KJIOJDK-KCOJDK, rne

KJIOJIDK — xoHEeUHO-AHaCTOINYEeCKUH 00bEeM JIEBO-
TO JKeny/0uKa (M),

KCOJIK — KoHeYHO-CUCTONNYECK I 00BEM JIEBOTO
KeryaouKa (Mi).

Bo Bpems mposenenuss CJIP YO paccuntsiBaics
o opmyme:

YO (mn)=VTIxCSA, rae

VTI — unTerpan IUHEWHON CKOPOCTH KPOBOTOKA
yepe3 aopTaJIbHBIN KiIalaH;

CSA — nomaib MONepevyHoro CeUeHrus Ha YPOBHE
a0pTaJIbHOTO KJIaraHa.

CB (ma/mun)=(YO xYCC)/1000, rae

YO — ynapusliit 00beM 1o TeixonbTe (M),

UCC — 4acrtota ceple4HbIX COKpaIleHUN
(ymap x Mun™").

DB (%)=YO/KAOJIX, rae

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

KJIOJIDK — KOHEUHBIH JUACTOIMYECKUN 00beM Jie-
BOTO *xenyaouka (mi) (puc. 1).

B skcriepuMeHTanbHOM TpyIIE HA MEPBOM 3Tare
MOKa3aTe TeMOAMHAMHKH OLIEHHBAJIHMCh TaK K€ KaK
U B KOHTPOJIBHOH TpymIie, a Ha BTOPOM — I10 pacyer-
HBIM JIaHHBIM BBICTaBJICHHBIM Ha anmapare DKMO.

HccnenoBanue MpoBOIMIOCH B HECKOIBKO 3TATOB.

Ilepsuviii sman. MopenvpoBaHue OCTPON OCTAHOBKH
KPOBOOOpaIeH!s, BBIMOTHEHNE PeaHNMAIlHOHHBIX Me-
pOIPUATHIA.

Ha manHOM 3Tane mpoBoawioch uzydenne dhdek-
TUBHOCTH TpoBeneHus pacmmpeHHoid CJIP y xuBor-
HBIX 0O€3 MpPHUMEHEHHS METoJa BCIOMOIaTeIbHOIO
KpPOBOOOpAIlleHHsI B YCIIOBHSX JKCIIEPUMEHTAIBHOMN
KApJUOXUPYPTrUUECKON onepauuoHHOM. [[ns nposene-
HUSI HICCIIEJOBAHUS B JIBYX MCCIIEAYEMbIX Ipymiax Oblia
CMOZICIUPOBaHAa OCTpasi THIIOKCHYECKas OCTAHOBKA
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gt Jdgl
S~ <8 15

KOO =7 x (KOP?)/ (2,4 +KAOP)
KCO=7 x (KCP?)/(2,4 +KCP)
YO=KOO-KCO
oB=YO/KOO
Puc. 1. M-pexxum IXOKT, meToauka pacueta no Teixonbrc (KCP,
KOP — KOHEYHbI CUCTONUYECKMIA M AMACTONUYECKUM
pasmep)

KpOBOOOpAIIEH!s] METOJOM CHUCTEMHOW MHOpeaKca-
uuu. B MOMEHT quarHocTUpoBaHUsI IPOIPECCUPOBAHUS
HapylLIeHUs PUTMA 110 THUIY KEIYJOUYKOBBIX apUTMUI
WM aCUCTOJIMM HAaYMHAJIUCh PeaHUMAaLMOHHbIE MEpo-
NpUSITHS. AJTOPUTM JIEHCTBHS TIPEICTABISIECT COOOM
cranaapruzoBaHHble Meponpusatust CJIP. Otnuunrens-
HOHW ocobeHHOCTRIO OKasanus CJIP B maHHoM wmccie-
JIOBAaHUU SIBJISIETCSI BBINOJIHEHUE OTKPBITOTO Macca)a
ceplua, KOTOPOE OCYIIECTBISUIOCh XHUPYProM I10CIe
BBIIIOJIHEHUS CPEIUHHON CTEPHOTOMUMU.

[lociie MHAYKLMU B QHECTE3UIO0 U AOCTUKEHUS XU-
pYpruyeckod CTaAuM HapkKo3a MoJelMpoBajach CH-
CTEMHAasl MMOIUIETHs] C IOMOILIbI0 MHOPEIAKCAHTOB,
MIPOU3BOAMIIACH HHTYOAIIMU TPpaxen Ul MOCIeayIomIe-
IO MPOBEJIEHUS BCIIOMOIaTeIbHON BEHTHIISILIUH JIETKHX.
MBJI He HaYMHANACh O MOMEHTA PETUCTPALIUU OCTPOM
OCTaHOBKH KpoBooOparenus. [locne nossnenus npu-
3HAKOB IHUPKYJSITOPHOTO apecTa ((huOpUILISAIUS Key-
JIOYKOB WK acucTonus) HaunHanack VIBJI (¢ mapame-
tpamu Vt=6 mur/kr, =10, Fi02=21%). Ilapannensao
XUPYpPruuecKoil Opurazol BBITIOIHIIACH CpEIUHHAS
crepHoromus (Tpedyemoe BpeMs 4 MuHyThI). Ha 4 mu-
HyTE€ OT MOMEHTa OCTAHOBKH KPOBOOOpAIICHHS XH-

pypr HauMHall OTKpPBITBI Maccaxk cepaua. B obemx
rpynmnax B Te4eHHe 15 MUHYT NPOBOJMICS OTKPBITHIH
Maccax< Cepila, UCKYCCTBEHHAs BEHTWJISILMSA JIETKUX
U MoJ/iep’KaHle HOpMaJIbHOW (PyHKIIMH OPraHoOB U CH-
CTE€M, PETUCTPUPOBAIUCH IOKa3aTeN TI'eMOJUHAMU-
KH, OlleHuBanach 3(PpPeKTHBHOCTh OKa3aHUS TTOMOIIH.
Ha 15 munyTe oTKpBITOTO Maccaxka cep/ia, He mpephl-
Basi €ro, OCYILECTBIISICS KOHTPOJIb J1a00paTOPHbBIX HC-
CJIeJIOBaHUM apTepuaIbHON U BEHO3HOW KPOBHU.

Bmopoii sman. 1lponomxenue CJIP, npumeHeHue
Merona DKMO B skcriepuMeHTaIbHOM TpyIIIe.

Ha nanHOM »3Tame BBINOMHSIOCH HCCIIEIOBAHUE
o u3yuenuto dpdexkruBHocTy nposeaeHus CJIP y xu-
BOTHBIX C TPUMEHEHUEM METO/Ia BCIIOMOTaTeIbHOI0 KPO-
BooOpaieHus: ¢ momotnpto ammapara IKMO (dupmer
Magquet Cardiohelp-i) B ycioBusix onepannoHHOH B Jia-
OopaTopuu SKCIEpUMEHTAIBHON MeaunuHbl HayuHo-
uccnenoarenbckoro nenrpa CIIGITIMY. Tlpumenenue
Meronia OKMO B skcniepuMeHTaNnbHOU TpyTIe HaYMHa-
nock crrycTst 15 munyT okazanusa CJIP. B koHTposbHOM
rpyINe KUBOTHBIX OKa3aHUE pEaHWMAIlMOHHBIX MEpo-
MpUSITHHA TIPoJIoJbKanock 0e3 mpumeHneHuss DOKMO —
BBITIOJTHAJICS. OTKPBITHIN Maccax cepana, MUBJI. Tloaro-
ToBka arnmapara DKMO k pabote u mpoBejicHHEe ceaHca
BCIIOMOTaTeJIbHOTO KPOBOOOPAILIEHHSI OCYIIECTBISIINCH
BpauoM-niepdy3uonorom. Kanromnsuus cocynos ¢ 11eIb10
OCYILECTBJIEHUS] BCIIOMOTaTEIbHOTO KpoBOOOparie-
HUSI BBIIOJIHAJIACh XUPYPraMu ¢ COONIOAEHUEM MTPaBHII
ACEeNTUKU M AHTHUCENTHUKH, MO SKCHEPUMEHTATbHOMY
asnroputmy. [Ipu 3TOM yCcnoBus a1t mpoBeIeHUs dKCIIe-
pUMeHTa ObUIM UIEHTHUYHBI TAKOBBIM ITPH BHIOJHEHUU
UCCIIEIOBAHUS B TIEPBOM IPyIIIE )KUBOTHBIX (KOHTPOJIb-
HOH).

ITo ucredyenuto 15 MUHYT BBITIOJIHEHUS OTKPBHITOTO
Maccaxa cepjla, He pephiBasi ero, Hauyauaach MEXaHU-
yeckas Mojajep:kka KpoBooOpamenus. [Jo storo mpo-
W3BOJWIINCH KOHTPOJIbHBIE MCCIEAOBAaHUS KPOBH, J0-
MOJHUTENbHAsT UHQY3US KPUCTAIIIOWAHBIX PAacTBOPOB
B f03e 10 ma/kr. JIns obecrieueHns] CUCTEMHOM THIIO-
KOAryJsiliuy BHYTPUBEHHO BBOIWIICS HE(paKIMOHUPO-
BaHHBII TenapuH B go3e 100 EJI/kr. C mHauanoM paGoTs
anmapara OKMO ocymiecTsisiiack TOCTOSTHHAS HH)Y-
3us renapuna B jgo3e 50 EJI/kr/4 ¢ moMomibio nHdpy30-
Mmara. CTeneHb THUIOKOATYISLUHM KOHTPOJIHMPOBAIACH
KaxJple 20 MUHYT: IPOU3BOIMIN KOHTPOJIb aKTUBHPO-
BaHHOTO Bpemsi cBepThiBanus kposu (BCK). BCK mnon-
Jiep>kuBanoch B npezenax ot 180 mo 250 cexyHa.

[ToaxmtoueHne cHUCTEMbI BCIIOMOTaTEIbHOTO KpO-
BooOpameHus (ammapar 9KMO) B 3KcriepiMeHTalb-
HOW TpymIie BBIMOJHSJIOCh IO CXeMaM BeHa-apTepus
(mosble BEHBI — JAyra aopThbl, MM INpaBas OeapeHHas
BeHa — IIpaBasi OeIpeHHast apTepusi) 1 BEHO-BEHO3HOT'O
noakitodeHus. CxemMa BEHO-BEHO3HOTO THIIA MOAKIIIO-
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yenuss DOKMO, ¢ npuMeHeHreM JBYyXIPOCBETHOM Ka-
HIONIM, C JIOCTYIIOM 4epe3 IMpaBylo OCAPCHHYIO BEHY,
NPUMEHEHA Y JIBYX )KHBOTHBIX. B Teuenue 5 MunyT mo-
HUTOPUHTa TeMOJMHAMUKH, TP NPUMEHEHUH METoja
BeHO-BeHO3HOTO DKMO, 0TMeuanoch mporpeccuBHOE
CHIDKCHHE CHUCTEMHOTO CPEIHEro JaBJIeHUs, 3ame[ie-
HUE KPOBOTOKA 1O cocyaaM OpaxuonedaibHOTO CTBO-
Ja. DTO CBSI3aHO C TEM, YTO MPH BEHO-BEHO3HOM IOJ-
KJIIOYCHUU HET BO3MOYKHOCTH aJICKBAaTHOW MOIJICPKKHU
CHCTEMHON Te€MOJMHAMHUKHU (Hampumep, MpU TOBHI-
meHuu aaBieHusd B koHTtype DKMO neHTpanbHOE Be-
HO3HOE JaBJIeHUE HE U3MEHsUIOCH). [10aTOMy TiaBHBIM
HEJIOCTAaTOK TAaKOro Croco0a MOAKIIOUEHHs] — HEBO3-
MOKHOCTb TOJHOM TOAJEPKKH CHCTEMHOI0 KpPOBOO-
Opamennss. COOTBETCTBEHHO NpU  IUPKYIITOPHOM
apecTe WIM TSDKEJIOM HapyIIEeHHH CHUCTEMHOU TIemMo-
JUHAMUKU 11€JIeCOO0pa3HO TNPHUMEHSATh TOJBKO Me-
Tona BeHo-aprepuanbHoro DKMO. VYuuteiBas Henmo-
CTaTOYHOE MOJIeP)KaHHE CHUCTEMHOW IeMOJUHAMUKH,
ObUIO TPUHSTO PEIIEHUE O MEepPexoje Ha METO]| BEHO-
aprepuansHoro OKMO.

B »skcnepumenTtansHoO#l rpymnme uepe3 30 MuUHYT
ot Hayana CJIP nmpousBoauiuchk MEpONpUsITHS HapaB-
JICHHBIE HA BOCCTAHOBJIEHHE CEPJCYHOIO PUTMA, a TaK-
)K€ KOHTPOJIb JTabOpaTopHBIX TOKa3zarenei. B cimyuae
OpaZnapuTMHM HaBS3bIBAJCS PUTM C MOMOIIbIO Bpe-
MEHHOMW dMHKapIUAIEHON TpeXKaMepHOW OMBEHTPHUKY-
JSIPHOM PECUHXPOHU3HUPYIOLIEH KapIHOCTUMYJISLIMU.
YtoObl JOCTHYH MAKCUMAIBLHO (U3UOIOTUYHOTO TPO-
BEJICHUS UMITYJIbCa [0 MHOKapAy MPUMEHSUIUCH OUIO-
JSIPHBIE BJIEKTPOIBI JUISI BPEMEHHOM AJIIeKTpOKapano-
CTUMYJISILIY, KOTOpBIE MOMAIIMBAIMCH IO CIIEAYIOIei
cXeme: MpeACepaHbII MEeKTPO B 00IacTh MEHATLHON
YaCTH KPBIIIH PaBOTO Tipeacepaus (Hanbonee OImM3Koe
pacrionioxkeHue K Mmy4yky baxmaHna), mpaBOXKeTyJOuKO-
BBIH AJIEKTPOJ B CPEAHIOIO YaCTh MepeHel CTeHKH Tpa-
BOTO JKEIyJI0UKa OIKe K MEXOKETYI0UYKOBOI 60po3sie,
JIEBOJKEITYTOUKOBBIH 3JIEKTPOJ — B CPEIHIOIO YacTh 00-
JacTé OOKOBOM CTEHKH JIEBOTO Kelyaouka. B ciyuae
(bUOPUIITAINN KETYTOUYKOB (YEThIPEe DKCIEPUMEHTA),
BBITIONHSIACH JIepuOpuiuIanus, Kotopast Obia 3ddex-
THUBHA B Tpex ciydasx. OTKIIIOueHHEe KUBOTHBIX OT arl-
napata DKMO mnpou3Bogmiiocs Mpu CcTaOWIH3aIiu
[EHTPaJIbHON TeMOIMHAMHUKHN Ha (POHE orepeKaromniei
KapAUOCTUMYIISAIIMK depe3 6 4dacoB or Hadanma CJIP
C MOCTIeTYIOIUM IIEPEBOIOM KHBOTHOT'O Ha €CTECTBEH-
HYI0 LUPKYJISIHUIO M HaONIOIEHHEM B TEUEHHE daca.
[lo ucreuennn cemu yacos ot Hadayna CJIP BbionHs-
mich KoHTponbHbIe nccnenoanus (DKI, DXOKI ¢ us-
MEpeHHEM HCCIIEyeMbIX MapaMeTpoB, JabopaTopHbIE
UCCIIeIOBaHUS KPOBH, OLICHKA MOKa3aTeNel 1eHTpallb-
HOM reMOJIMHAMHMKH ).

B xonTponsHoOi rpynme ciycts 30 MUHYT OT Hadaja
CJIP mpou3BOIMIUCH MEPOIPHUSATHSA 10 BOCCTAaHOBIIE-

HUIO CEpAECYHOTO pUTMa. DBTaHA3Us IKCIIEPUMEHTAIIb-
HBIX ’KMBOTHBIX ITPOM3BOAMIIACH B COOTBETCTBUH C HOP-
MaMM OMOITHKH O]l HAPKO30M, C MTOMOIIBIO IKCPY3UH
KpOBH.

Tpemuii sman. Ananu3 1 006paboOTKa MOTyUYEHHBIX
JTAHHBIX.

Onenka >¢pdexkruBoctu CJIP B obeux rpymnmax
OLIEHMBAJIACh MO MOKa3aTeIsiM MHBa3UBHOM reMojuHa-
MHKH, YJIBTPa3ByYKOBOM OLIEHKH KPOBOTOKA BHYTPEHHUX
OpraHoB, J1a0OpaTOPHBIM JaHHBIM apTepHalIbHON U Be-
HO3HOM KpPOBH, yJIBTPa3ByKOBOM OLIEHKH pabOThI cHCTe-
Mbl kpoBooOpamienus (UCC, ypoBenn cpeanero All,
neHTpaibHoe BeHo3Hoe naminenue (I[B/I), ymapHbrii
oobem (YO), dpakuus BbIOpOCa JEBOTO IKeIydouKa
(PB), yposenn nocrasku kucinopona (J10,)), a Takxke
M0 JAaHHBIM IMOCMEPTHOM MarHUTHO-PE30HAHCHOM KOM-
netotepHoit Tomorpaduu (MPT) ronoBHOoro mMosra.

CraTucTHYeCKUil aHamu3 JaHHbBIX OCYIIECTBISIICS
¢ npuMeHeHueM nporpammbsl SPSS ¢ nomoreio Kpu-
Tepusi BuIKOKcOHa. YpOBEHb 3HAUMMOCTH TIPHHAT
3a 0,05. CpaBHUBaJIUCh NOKAa3aTeld LEHTPAJIbHOW Te-
MOJIMHAaMHUKH B CIIOKOWMHOM COCTOSIHUHM J10 MOZAEIHPO-
BaHMS OCTAaHOBKM KpPOBOOODAIIEHHUS C IMOKa3aTesIsIMU
LEHTPAJILHOW TEMOAMHAMHKH BO BpPEMs INPOBEACHUS
CJIP (B oxmnoii rpynmne CJIP ¢ DKMO, B apyroii CJIP
C OTKPBITBIM MacCa)XeM Cep/la).

PE3YNbTATbI U OBCYXXAEHUE

AHanu3upys. UMeEroUIMecs: JaHHbIe B JBYX TIpyIl-
nax, U akUeHTUupys BHUMaHue Ha ajgexksatHoctu CJIP,
a UMEHHO MoJJepKaHue LIEHTPaIbHONH reMOAMHAMUKH
U NOCTpeaHUMAallMOHHbIE TIOCIEACTBUS, Mbl MOJYUYHIH
CJIEYIOLUE Pe3yJIbTaThl.

B rpynne >xuBOTHBIX, KOTOpEIM Meponpusitust CJIP
ocymecTBisuick 6e3 DKMO ¢ mpoBeneHneM OTKpHI-
TOTO Maccaka cepiua, I0Ka3aTeld I'eMOJUHAMHUKHU
BO Bpems nposeneHus CJIP cymiecTBeHHO oTiMyainch
OT TaKOBBIX B OOBIYHOM COCTOSIHUH, T. €. JI0 Hayayia Mo-
JIeTUPOBAHUS OCTAHOBKU KpoBooOparenus. Pazmimaus
ObUIM CTAaTHCTUYECKH 3HAUYUMBI TP CPAaBHEHUHU BCEX
napameTpoB (Tadm. 1).

Bo BTOpOIi rpynne xKUBOTHBIX, KOTOPBIM MEPOIIPU-
satust CJIP ocymectisanuce ¢ DKMO, uccnemxyemolie
napamMeTpsl TeMOJAMHAMHUKH COOTBETCTBOBAIU (PU3HO-
JIOTUYHBIM.

CpaBHuBas 0OKa3aTeJd CUCTEMHON reMOAMHAMUKU
MOJIyYEHBl CXOIHBIE 10 XapakTepy JaHHbIe, KOTOphIE
POIEMOHCTPUPOBAIM NPeBOCX0ACTBO MeTona DKMO
B MOJICP)KaHUH HOPMaJIbHOM (DYHKIIMU CHCTEMBI KpO-
BOOOpaIIEeHNS BO BpeMsI IIPOBEICHUS PEaHUMALIMOHHBIX
meponpustuit (puc. 2—4). Tak B rpynmne «6e3 DKMO»
yIapHBI 00beM CHU3HIICS B cpeaHeM B 4,5 pasza. Ypo-
BeHb TIep(y3UOHHOTO (CPEHEro) JaBICHHS MPH OT-
KPBITOM Maccaxke cepauna OblI B CpelIHEM MEHbIIE
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Tabnuya 1

[okasaTenu reMogMHaMMKK B TPyrne XXMBOTHbIX, KOTopbiM MeponpusTua CJIP ocywectensnmcs 6e3 nposeaerms JKMO ¢ npoBeneHneM OTKPbITOro Mac-

Caxa cepaua

Mokasarenb B nokoe CJ1IP c OTKpbITBIM MaccaxeM cepaua CraTucTnyeckune Kputepum
YO Me=48 mn, (01=46,75;03=51) Me=10,5 mn, (Q1=3; Q3=12,25) T=0,2=-2,8,p=0,005
®B Me=56%,(Q1=51; Q3=58,5) Me=0%,(Q1=0;03=0) T=0,7=-2,8,p=0,005

CpAL Me=88,7 Mm Hg, (01=85,3;03=91,8) | Me=24 mm Hg, (Q01=17,9; 03=28,8) T=0,7=-2,8,p=0,005
B4 Me=4 mMm Hg, (01=3; Q3=5) Me=0,5 mm Hg, (01=0; Q3=1) T=0,Z2=-2,81,p=0,005
no, Me=646,3 mn, (01=602,1;03=701,8) | Me=146,3 mn, (01=44,8;03=190,5) T=0,2=-2,8,p=0,005
CpegHee A, YaapHbiii o6bem JIK Docraska 02
100 60 700
600
20 \ 50 \
40 500
60 400
30
300
40
20 \ 200
20 10 100
0 0 0

Puc. 2-4. YposeHb cpA/l, YO JIK u [0, Ao uccnenosaHus u Bo BpeMsi nposeaeHusi meponpustuin CJZIP ¢ oTKpbITbIM Maccaxem

cepaua

B 3,7 pa3a. DTO yKa3bIBaeT Ha 3HAYUTEIbHOE CHMKe-
HUE TPO(MUKU TKaHEH, B YACTHOCTH T'OJIOBHOTO MO3Ta.
Kpome 3toro, B 1aHHOI rpymie He UCKITIOYeH (HaKT TH-
JKEJIOr0 KUCJIOPOJHOIO I'OJI0IaHus KJIETOK OpraHu3ma,
B CBSI3U C KPUTHUYECKUM CHI)KEHHUEM YPOBHS JOCTaBKH
KHUCJIOpOZa, KOTOPBIN B cpenHeM cocTaBisin 146,3 mu
(B 4,4 pa3a MeHbIIIE, YEM JIO HCCIICIOBAHMS).

[To naHHBPIM NOCMEPTHONM MArHUTHO-PE30HAHCHOU
TOMOTpauH TOJOBBI KUBOTHBIX, KOTOPBIM OCYIIECT-
BJSUIOCH ITOJKJIIOYEHUE BCIOMOIaTEIbHOIO KpPOBOO-

mm

91 C: 1942

Puc. 5. MPT ronoBbl cBMHbM (NPOA0JBHBINA Cpes)
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HOW OCTAHOBKHM CEpPIACYHOU AECATEIbHOCTH U IEpEHE-
CEHHOU TsDKeNIoH Turnokcuu (puc. 5, 6).
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[Io 3aKiIrO4EHHI0O TIOCMEPTHOM MAarHUTHO-PE30-
HAHCHOW TOMOTpady TOJI0BBI )KUBOTHBIX, KOTOPHIM Me-
porpusitst CJIP npoBouuck 6e3 nopkiroueans OKMO,
Ha BBICOKOTIOJIBHOM TOMOTpade ¢ HanpsKeHHOCTHIO Mar-
nutHoro nost 1,5 Tecna ¢ nomyuennem audy3noHHO-,
T1-u T2-B3BeIICHHBIX H300PAYKECHUI UMEIOTCS IPU3HAKH
Jddy3HOTO OTEKa TOJIOBHOTO MO3ra B 8 ciydasx, ¢ 1o-
paKE€HHEM KOPKOBBIX OT/EJIOB Pa3IMYHOM JIOKAIU3aLUH,
13 HUX B IBYX CIIy4asiX OTMEUArOTCs IPU3HAKU CMELLIEHUS
CPEIMHHBIX CTPYKTYp rojioBHOro Mo3ra. Ha nByx cHum-
Kax BHYTPHUYEPEITHBIE CTPYKTYPBI HE TUPPEPESHITUPYIOT-
Csl, YTO, BEPOSITHEE BCEI0, CBA3AaHO C TSKEJIBIMU IIOCTIHU-
MOKCUUYECKUMHU TIOBPEXKICHUSIMH F'OJIOBHOTO MO3Ta.

Takum 00pa3om, pe3ysabTaTaMy UCCIEIOBAHUS B ABYX
rpynmax TpOJAEMOHCTPUPOBAaHA BBbICOKAas A(PQEKTHB-
HOCTb BKJIFOUEHHUSI METO/Ia BCIIOMOTaTeIbHOM MOAIepK-
ku kpoBoobpamenus (OKMO) B nmpotokon CJIP.

[Ipu okazaHUU pacIMPEHHOIO KOMIUIEKCAa MEPOIPUsI-
TUWA CEPIEYHO-JIETOYHON peaHMMaluy IPH MOJAEIUPO-
BaHUHM THUIOKCUYECKOH OCTaHOBKU KpPOBOOOpAILCHHUS
y KHUBOTHBIX B Tpytie ¢ npumeneHrnemM JKMO nomyueHa
Oonblas BDKMBAEMOCTh K OKOHYAHHIO SKCIIEPUMEHTA,
MEHbLIASI BBIPAKEHHOCTh MPOSIBICHUN OCTPOU Cepaey-
HOW HEIOCTATOYHOCTH. [IomydeHsl JaHHbBIE O MMATOJIOTH-
YECKUX U3MEHEHUSIX CTPYKTYP I'OJIOBHOI'O MO3I'a BO BpeMsl
CJIP B obenx rpymmax ¢ nmomoinsio MPT. Mexrpymnmo-
BOE CpaBHEHHE J]aJI0 MPEINOCHUIKH ISl pa3paboTKH Ipo-
tokonoB CJIP ¢ mpumenennem DKMO, uto npuBenet
K YMEHbILIEHUIO KOJIMUYECTBA OCIOKHEHUN U JIETaJIbHBIX
HCXOJI0B Y KapAUOXUPYPIUUECKUX MAIUEHTOB.

BbiBOAblI

1. Hccaenyemble mokas3aresiv FreMOJUHAMUKY B TPYIIIIE
¢ npumerennem meroga IKMO Obumn npulnmke-
HBl K ()U3MOJIOTMYHBIM, B CPaBHEHHH C IOKazaTe-
JSIMM TeMOIMHAMUKHU B Tpymme «6e3 DKMOy», uto
B pe3ylbTaTe MOXKET BIUSATH HAa HCXOZ CEpHIeYHO-
JIETOYHON peaHUMALIUH.

2. B mccnenoBaHuy moka3zaHa BO3MOXKHOCTB ITPOBeEJie-
HUS BBICOKOA(PPEKTUBHON peanumariuu. J{is 6oree
JIETAIBHOM W KAaY€CTBEHHOW OLEHKUM IPUMEHECHUS
Metonga OKMO npu meponpusitusax CJIP u pazpa-
OOTKHM peKOMeHTalnii He0OXOIUMO TIPOJIOTKUTE HC-
CIIeIOBAHUSI.
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Ota crarhsl NOATOTOBJIEHA BMECTE C KOJUIEraMH
n3 «lleHTpa AETCKON KapAuOJIOTMU U KApAUOXHUPYP-
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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., 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 switching method supporting circulatory

¢ NHdbopmaums 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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U30HUMUSA KAK MOKA3ATE/Ib UHBPUOMHIA B AETCKUX NONYNAUMAX AMAJIbCKOW

U rbIAAHCKOW TYHAPDI

© C.J1. ABpycun?, B.T. YacHbik !, N.B. ConopkoBa?, E.B. CunenbHukoBa?, .H. bo6ko?, T.E. bypueBa?

1TBQY BIMO «CaHkT-MeTepbyprckuii rocyfapCcTBEHHbIA NeAUaTPUYECKMit MEAULIMHCKUI YHUBEPCUTET» MuH3paBa Poccuy;
2YupexpeHne PAMH «SKyTCKuiA HayuHbIA LLEEHTP KOMMMEKCHbIX MeauLmMHCKuX npobnems CO PAMH, AkyTck

Pestome. M3BeCTHO, YTO NOA TEPMUHOM KUHOPUAMHI» MOHMMAIOT MPOM3BOACTBO NOTOMCTBA POAUTENSIMU, COCTOALMMU B BIM3KOM
poacTtee. B pesynbrate MHOpuAMHra B MOMNyNSUMM YBEIMYMBAETCS KOMMYECTBO MOMO3MIOT M, COOTBETCTBEHHO, YMEHbLUIAeTCs
KONIMYeCTBO reTepO3MUroT, YTO YXYALIAeT KavyeCcTBO Monynsaumu (MHOpUAMHI-Oenpeccus), MOCKOMbKY YBENMYMBAET BEPOSTHOCTb
TOro, 4TO MOTOMCTBO OyAeT CTpaaaTh OT 6oNe3Hel, aCCOUUMMPOBAHHBIX C PELLEeCCUBHBIMU FreHaMu. B M301MpoBaHHbIX nonynaumsx
CO BPEMEHEM MPOUCXOAMT BbIOpPaKOBKa MHAMBMAOB, NONYYMBLUMX BCIELCTBUME UHOPUAMHIA HebnaronpusTHble npusHaku (Kirk-
patrick et al.,, 2000). YMeHblLUeHMe reHeTMYecKoro pasHoobpasms B pesynbraTe MHOPUAMHIA MPUBOAMT, KaK MPaBUIIO K TOMY,
4TO UHAMBUL M NONYNALMS TEPSIOT CMOCOOHOCTb K aianTaLMmM K U3MEHSIOLMMCS YCIIOBUAM BHELUHEW cpefbl, MOCKONIbKY MHOMMe
(YHKUMM OpraHn3Ma reHeTMYeCcKun AeTepMUHUPOBAHBLI. [pocTeiilune CTaTUCTUYECKME pacyeTbl YKa3biBakT HA TO, YTO BCE NHOAM
SBASAIOTCS POACTBEHHUKAMM. KO3IDPULMEHT MHOpUOMHIa MOXeT ObITb ONpeneneH Npy aHanun3e reHeanornyeckmx 4ePeBbEB NyTeM
nozcyeta KoAMYecTsa NpesLKoB A0 obuiero npenka oboux poautenei. Lensto uccnedosarus bbino onpenenexHme KoahduumeHTa
MHOPUOMHTA NO OLEHKE M30HUMWM B [ETCKOM NMONYNsSLUMM HEHLEB U XaHTOB IMaNbCKOM M TbIAAHCKOWM TyHAP SIMano-HeHewukoro
ABTOHOMHOTO okpyra. CTpyKTypa M30HMMUK Yy XXUTENEN IbIAAHCKON M AMANbCKOM TyHAP Oblia aHanM3MpoBaHa No pacnpeneneqnto
damunuin y 2043 peteit, XMBYLLMX B NOCENKAX U Y XUTENeW TYHAP, MPUMUCAHHBIX K MHTEPHATaM, PacnoNOXeHHbIM B Mocenkax
Caneman, MaHaeBck, Ap-Cane, HoBbit MopT U lbiga. KoapduuMeHT MHOpUAMHIA paccuuTbiBaNM No OGpavyHOM M30HMMUM
¢ ucnonb3oBaHuem noaxona Crow, Mange (1965). B xone uccnenoBaHus onpeaeneHa oxxvaaemas 4actota M30HUMMUYHbIX 6pakoB
Ans OTAeNbHbIX GaMWUANIA HEHLEB M XaHTOB, MPOXMBAKOLLMX B SPCANIMHCKOW, CaneManbCKOM, NaHaeBCKOM, HOBO-MOPTOBCKOM
W TbIAAHCKOM TyHApax. B rblaaHcko TyHApe Ang OAHOM U3 GaMunnii, He BXOAALWEN B CMMCOK Hanbonee pacnpoCTpaHeHHbIX HU
B O4HOM U3 06C/1ef0BaHHbIX MOCENKOB, 3aMKCMPOBAHa peKOpAHAsA 0XXMAAeMas 4acToTa U3oHMMUYHbIX 6pakoB — 0,189. 3HaueHus
K03 PULUMEHTOB Clly4alMHOro MHOPUAMHIA B MONYNALMAX SMANbCKOW U MbIAAHCKOW TyHAP Konebntotcs B ananasoHe 0,02 - 0,058,
4TO CYLLECTBEHHO BbILLE, YEM, HAaNpUMep, B MoaenbHoM paioHe Akytum (0,0007) (Kyyep n coast., 2010) n B Kuposckoii obnactu
(0,00321 - 0,01063) (Kappiwes, 2011). Hanbonbliee 3HaueHne koahduumeHTa cnyyanHoro nHbpuamHra (0,058) — tpetbe no
BE/IMYMHE 13 ONYBNMKOBAHHBIX K HACTOSALLEMY BPEMEHM B MUPE — 3aperncTpupoBaHO HaMU Y XXWUTeNei rbl4aHCKOM TYHAPbI.

KnioueBble cnoBa: aHanu3 M30HUMUK; LETH; KOBdeJMU,MeHT VIH6pM,EI,l/IHFa; KOp€eHHbIe Mano4yncieHHblE HAPOAHOCTU CeEBEpa Poccuu; Simano-

HeHeLKnit aBTOHOMHbIM OKpYT.

BBEOEHUE

W3BecTHO, YTO MO TEPMHHOM «HHOPHAMHIY TO-
HUMAIOT MPOU3BOACTBO TMOTOMCTBA POJUTENSIMHU, CO-
cTosmuMu B OnmuskoMm poxactee [27]. B pesynbrare
UHOpUIMHTA B TOMYJSIUH YBEIHMYMUBACTCS KOJIHYeE-
CTBO TOMO3HIOT M, COOTBETCTBEHHO, YMEHBIIAETCS
KOJMYECTBO TETEPO3HUIOT, YTO YXYAIIAeT KauecTBO
nonyysiu  (MHOpUauHT-nenpeccus) [21, 31], mo-
CKOJIbKY YBEITHYMBAET BEPOATHOCTH TOTO, YTO TOTOM-
CTBO OyJIeT cTpajaTh OT OOJIE3HEH, aCCOIMUPOBAHHBIX
C peleccuBHBIMH reHamu. Hampumep, HemapameTpu-
YecKuil KOd(DQUIMEHT KOppelsiuu MEXAy TI'Py30M
ayTOCOMHO-JOMHUHAHTHOW HACIIEICTBEHHON H30JIMPO-
BaHHOU odTambMoNaTHH U KOIPPUIIMESHTOM CITydaii-
Horo uHOpuauHTa Fr cocraBun 0,98+0,09, a Mmexay
3HAYEHUSIMU CJIy4aiiHoro wHOpuauHTa Fr u otsro-
IIEHHOCTBIO MOMYJISLUU  ayTOCOMHO-PELEeCCUBHOM
HACJIEICTBEHHOW M30JIUPOBAHHON O(TalbMONATHH OH
coctraBuia 0,70+£0,36 [5].

B u301MpOBaHHBIX MONYISALHMSAX CO BpPEMEHEM
NPOMCXOJUT BBIOPAKOBKA HHIMBHJIOB, MOJTYYHBIIMX
BCJICZICTBUE MHOPUIMHTa HEOMAronpuATHbBIC IMpPU3HA-
ku [17, 34]. YMeHblIeHHE TEeHEeTUYECKOro pa3HooOpa-

3Us B pe3ynbTare MHOPUIMHTA PUBOAUT, KaK MPABUIO
K TOMY, YTO MHIUBHJ M TOIYJSIHSA TEPSIOT CIOCO0-
HOCTB K aJIallTalliy K U3MEHSIOIMMCS YCIOBHUSAM BHEIII-
HEHl cpefpl, TOCKOIbKY MHOTHE (YHKIUH OpraHu3Ma
TeHETHYECKH JIETEPMUHUPOBAHBL.

Xora WHOPUOMHI M3MEHSET YacTOTy TI'eHOTH-
MOB IO CPaBHEHUIO C PACUYETHON IO YpaBHEHUIO
Hardy—Weinberg, npeanonaratomniemy ciy4aifiHoe 00-
pa3oBaHHNe Hap pOAMTENIECH, OH HE M3MEHSET YaCTOTHI
aJuleIIen.

NHOpuAMHT pacCUMTHIBAIOT, KaK JIOJII0 BEPOSTHO-
CTH JBYX ajulesiell ObITh MACHTUYHBIMHU BCIEICTBUE
MIPOUCXOXKICHUS OT OTHOTO IpeKa. JTa 10Jis Ha3bIBa-
ercst kodpdunrenrom nHOpuauHTa. Takum oOpazom,
k03P PUIMEeHT HHOPUIMHTA — Mepa BEpPOSITHOCTH
TOTO, YTO MHJIWBUJ UMEET UJCHTHYHBIC aJIJIeNld U3-3a
HAJIWYUS OOIIUX MPEIKOB, T. €., HIEHTHYHBI IO MTPOUC-
XOKICHHUIO.

I'eHeTnueckas CTpYKTypa 4eJIOBEUECKOU MOMYJISLIMI
MOKET OBITh ONHCaHa B TePMUHAX HHOPUIUHTA BHYTPH
ee cyOrmomynsanuii 1 0OMeHa TeHaMu MEXIy CyOmoIry-
nauusamu [42, 51]. Ecnu Ttak, To marTepH CTPYKTYpPHI
HOMYJALUN MOXET OBITh MPEJCTABICH B BUJE pacmpe-
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JeseHust Kod((UIMEHTOB TEHETHYECKUX PACCTOSHUIN
i kodhdunmenToB ponctra (kodhduimenTa HHOpU-
JIMHTa) BHYTPH KaXKJOW CYONOMYNSIMM WM MEXIY
BCEMH BO3MOKHBIMU TTApaMH CYOTIOMYISIIHIA.

[Ipocreiilie CTaTUCTUYECKUE PACUETHI yKa3bIBa-
IOT Ha TO, YTO BCE JIIOIH SIBIISIOTCSI POJCTBEHHUKAMHU.
Koaddunment mHOpuanHra MOXKET OBITH ONpeneiicH
MIPU aHAJIM3€ TeHEaJOrMYeCKUX IePeBBEB MyTEM IOJ-
cuera KOJMYeCTBa MPEJKOB JIO OOMIEro Mpelka 000ux
ponuteneil. IIpu 3TOM MOXET HCHOJB30BaThCS METO
nyta (path method) wnu Tabmuuneiii mMeton (tabular
method), B Tom uncrne, u B Bapuante James R. Hardiman
[30], mo cyTu, BapuaHTbI, ONMCHIBaEMbIe B Hamboiee
obmiem Bujie GopMylo, npemaioxkeHHol B 1922 rony
[53, 54, 55]:

n+1

Fe=y|(%) (1+E)|

rne F, — xoaddunment nHOpuauHTra nHANBHIA X,
1 — KOJIMYECTBO CBSI3EH MEKAY POIUTEIIMHI HHINBH A
X uepes obmiero npenka, F, — xospduuuent unbdpu-
JIMHTa 001Iero mpejka A.

Ha monynsimoHHOM ypOBHE CpeHHM KO DUITUCHT
WHOPUIMHTA PACCUUTHIBACTCSI YCpeIHEHHEM Kod(hhu-
[IUEHTOB WHOPHUIMHTA 110 BCEM Iapam.

B ormnnmuue oT momynsuui, >KUBIIMX B JIPEBHO-
CTH — HampuMep, eruNTsSH U WHKOB, MOOIIPSIBIINX
Opaku Mexly OpaThsMU U CECTPaMH IPaBsIICH JarHA-
CTHH — BCE M3BECTHBIE )KUBYIIIME B HACTOSAIIEE BPEMsI
YeJI0BeYeCKHe COOOIIeCTBA KATErOPUYECKU HE TPUEM-
JoT uHIecTa (OpakoB poguTeNeH ¢ IeThbMHU U OpaKkoB
cu0COB), HO OTHOCSITCS 3HAYUTEIBLHO 00JIee JIOSIIBHO
K OpakaMm JIBOIOPOJIHBIX OparbeB U cecrep. Ilockomb-
Ky (pamMunum mepenaroTcs MOTOMKaM IO OTIIOBCKOM
JIMHHUH, UCCIIEJIOBAHNE X PACTIPOCTPAHCHHUS SIBIISCTCS
OJTHUM U3 CIOCOOOB M3Y4YECHUS YPOBHS HMHOpUIUHTA
B MOTYJISALIUH.

Kaxk n3BectHo, hammiiny SBIAIOTCS, IO CYTH, ajlie-
JIIMH OJTHOTO JIoKyca [47].

B rakom cnyuae, pacnpenenenue GpaMuIni U UX
HBOJIIOIUS MOTYT OBITh ONHUCAHBI B TEPMUHAX TEO-
PHUM HEUTpajbHBIX MyTalUMN JJIs KOHEYHOM IOIYJs-
uuu [56].

B 1875 rony cein Yapne3a [HapBuna — JIxopmx
BIICPBbIE IMOMBITAJICS YCTAHOBUTH YACTOTY ONU3KOPOJI-
CTBEHHBIX OPaKOB 1O COBMaJcHUIO pamuiuii [25, 35].
B 1965 rony Crow u Mange pa3Buiin 3Ty METOJI0JIO-
T'vi0, 000CHOBAB BBEJICHUE B MPAKTUKY KOdpPUIIUEHTA
WHOPUIMHTA, HCTIOJB3YsI B KAY€CTBE TOr0 000CHOBAHHUS
M3BECTHBIN MaTeMaTHYeCKHii armapar. TakuM o0paszom,
Crow u Mange npenioxuiu crnocod pacuera kod3pdu-
IIMEHTOB MHOPHJIMHTA TI0 YacTOTe OpakoB MEXIy WH-
JIUBHIAMH, MMEIOIIMMHU OIHY (GaMUINIO (M30HUMMSA)
U TIOKa3aJid, YTO YPOBEHb N30HUMHH SIBIISETCS MapKe-

poM MHOpHMIMHIra B MOIMYJISALUU HE3aBUCHUMO OT CTe-
NeHU pOJCTBa Opaka. BHenpeHue NOMOTHUTEIBHBIX
METOJIOB aHAJIN3a MO3BOJIMIIO PACIIMPUTH MPHIOKEHUS
METO/Ia U30HUMHUH Ha OLIEHKY T'€HETHYECKOTO paccTos-
HUSA U TUHAMUKHU Bo Bpemenu [37, 38, 39, 44, 47, 48,
49, 50, 52].

C Tex nmop TepMUH «M30HUMHUSA», IO/ KOTOPHIM IO-
HUMAIOTCSl Opaku, Korna GamMHuIny )KEHUXa U HEBECTHI
OJIMHAKOBBI, CTaJl IIMPOKO MCIOJIb30BAaThCS B MEAU-
uune. Crow 1 Mange, 1o CyTH, IIPEeICTaBIINA MPOCThIE
cooOpakeHHs, MO3BOJIAIOLINE PACCUMTATh COOTHOIIIE-
HUE U30HUMUU 1 Kod(pduirenTa nHOpUIMHTA JJIs CITy-
yaeB OJNM3KOpPOJCTBEHHBIX OpakoB. Hampumep, eciu
HEBECTa — JBOIOPOJIHAS CECTPa JKEHUXA, TO y HUX €CTh
obmme O6abymika wnu aemymka. Ha pucynke 1 mpen-
CTaBJICHbI BCE BO3MOYKHBIE KOMOMHAIIMH POICTBEHHBIX
cBsi3eil B 3TOM cirydae. Ho mockonbky damunus nepe-
JTaeTCs TOJIBKO 10 OTHOBCKOW JIMHUU, TO N30HUMHYHBIM
Oyzet Tosibko 1 Opak M3 YeTblpex — TOJNBKO TOT, KOTJa
OTIIBI )KEHNXA U HEBECThI — OpaThsl.

CoOTBETCTBEHHO, B Ciydae OJIM3KOPOJICTBEHHOI'O
Opaka BTOpOTO YPOBHsI, TOJNBKO 1 U3 16 BapuaHTOB sIB-
asieTcss U3OHUMUYHBIM. OXHlaemMas 4acToTa U30HUMUHU
IOpSAMO TPONOPIHOHAIBHA OXHIAaeMOMY KO3 dHIH-
eHTy MHOpuauHra. Tak, eciu OTHOLIeHHE W30HHMHUH
y TOTOMKOB TIE€PBOIO YPOBHS OJIM3KOPOJACTBEHHO-
To poJCTBa (IBOIOPOJHBIC cecTphl) = 1/4 a y ux Je-
Teit — 1/16, To oTHOIIIEHHE U30HUMHUU — 1/4: 1/16=4.
Jlis 6pakoB BTOPOTO U TPETHETO YPOBHEH OTHOLIEHHE
n3oHUMHH Toxe paBHO 4 (1/16: 1/64; 1/64: 1/256, co-
OTBETCTBEHHO).

A b

JEayIIKa JeayliKa

KCHUX HCBCCTa KCHUX HCBECTA

B r

JeayIiKa JCaylIKa

% \ 5; ; >'
|
XKCHHX HCBECTaA JKCHHUX HCEBECTa

Puc. 1. HachepoBaHue ¢pamunuu B cnyvae 6paka ABOOPOAHbBIX
poactBeHHUKOB [40]. A. OTuUbl XeHMXa M HeBeCTbl —
6patbs. b. OTew, xeHuxa M MaTb HeBecTbl — 6par u ce-
crpa. B. Matb eHuxa u otew, HeBecTbl — cecTpa 1 6par.
I. MaTepu xeHnxa u HeBeCTbl — CecTpbl
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Takum 00pa3oM, eciii HaM M3BECTHA 00IIas 4acTo-
Ta U30HUMHH B TOMYJISLUH, TO MBI MOKEM OIPE/ICIIUTh
JUISL Hee YPOBEHb HMHOPHIMHIA, HCIONB3YS MPOCTYIO

(opmyay:

F=P/4,

rie P — oTHocHuTenbHAs 4YacTOTa M30HUMHYHBIX
OpakoB B momnymsiiuu, F — xoaddunmenT nHOpuuH-
ra. Koaddumment F MoxkeT ObITH OmpeienieH He TOJIBKO
MO/ICYETOM YHCIIa U30HUMHUYECKUX OpaKkoB, HO TaKKe
U TIOJICUETOM BEPOSTHOCTH HM30HMMHUHU B KOHKPETHOM
MOKOJIEHUHU TpeakoB [47], T.e., TPOCTBIM MOACUYETOM
OHO(aMUIIBIIEB C YUETOM I10JIa.

[Tpy npUHATHN TPEIIOIOKEHHS O TOM, YTO YPOBEHb
W30HUMUH — MPOCTON MapKep OOIIHOCTH MPOUCXOXKIe-
HUS, MOXKHO pa3in4uuTh ciydaiueiid (Fr) u Hecnmyuaii-
Heii (Fn) xomMmoHeHTsI K03 unmenTa nHOpuuara F.

CrydaifHbIE KOMIIOHEHT OIpENeNsieTcs TEeM, YTO
Jake TpU CIlydyailHOM BBIOOpE €CTh BEPOATHOCTH —
TeM OoJbIlasi, YeM MEHBIIE YHCICHHOCTh MOITYIIs-
U — BBIOPATh TEHETHUECKH OJIM3Kyro mapy. Heciy-
YaiHBIA KOMIIOHEHT OIPEeNsieTCs NHANBUIYaIbHBIMU
HPUCTPACTUAMU B BHIOOpE MapBhl.

Just paccyera CiIlydyallHOrO M HECIYyYailHOTO KOM-
MOHEHTa HaJ0 3Harh oxumaemyro (Pr) u neficTBu-
tenbHy0 (P) wacToTy W30HMMHUYHBIX OpakoB. Jlei-
CTBHUTENbHAS YACTOTA OMPEAEISeTCS MO OTHOIICHHIO
W30HUMHYHBIX OpakoB K 0OIIeMy KOJIMUYECTBY OpPakoB,
a o)KMJaeMasi 4acToTa — 10 BEPOSITHOCTU CITy4aifHOTO
BbIOOpA Taphl ¢ Takoi ke (pamunueit. [locnennee pac-
CUUTHIBAETCS MO J0JIe OAHO(GAMUIIBIIEB B Mapax MYXK-
YUHA — XKCHIIUHA ¢ JTF000H damMuimen.

Takum 00pa3zomM, KOIPPUITMEHTH HHOPUAMHTA MO-
TYT OBITh PACCUUTAHBI TIO CICTYIOIINUM (HOPMYITaMm:

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

HeoOxoaumo oOparuTh BHUMaHKWE HA TO, YTO, TEO-
perudecku, oot kKo3duuenT nHOpUINHTa HE MO-
JKeT OBbITb paBeH MPOCTON CyMME CIIy4ailHOIO U HECIIy-
YaifHOTO KOMIIOHEHTOB, IIOCKOJIBKY HHOPUIAWHT MOXKET
OBITh MOALKO CITYYaWHBIM WU HecydaHbiM. [1o3To-
My CIydyalHBIH KOMIIOHEHT Kod((dHUIIMEHTa JOJDKCH
OBITH eIle YMHOKEH Ha BEPOSITHOCTH TOTO, YTO B JIEH-
CTBUTEIILHOCTH OH He siBiisseTcsl ciy4vaiHbiM (1-Fn).
B HacTosiiee Bpemsi B peasibHBIX MOMYJSIHSIX HECTy-
YalHBII KOMITIOHEHT BECbMa HE3HAYUTENICH, U UM ITPEHE-
Operarot. J{ns1 aOCONFOTHOTO OOJBITUHCTBA TOIYJISIITHIA
koo unment xoppemsimuu Mexay Fr m F cocrasmis-

et nopsiaka 0,7-0,8. Hampumep, B pabdore Fuster V.,
Colantonio S. [28], u3y4aBmux ko3puiueHT HHOpU-
nuura B Micnanuu, on coctasisit 0.743 (p<0.01).

Lenv nacmoswezo uccnedosanusa: ONpeaeanTs Ko-
a¢durmeHT MHOPUINMHTA IO YaCTOTe M30HUMHUU B JIET-
CKOH IOIYJISILIUK HEHILIEB, ITPOKUBAIOIINX B IMAJIbCKOU
U ThIIAHCKOM TYHJIpax.

MATEPWUAJIbl U METObI

B xone o6caenoBanusa 2043 geTeil HEHIIEB U XaHTOB,
B 20092012 rr. mpo’kUBaBIIMX B MOCEIKAX M TyHJIpax
SAmanbckoro u Tazosckoro palioHoB Amano-Henenkoro
ABTOHOMHOTO OKpYTa, aHAJU3UPOBAHA YAaCTOTAa U30HU-
MUH.

['eorpaduyeckoe MONOKEHHE MOCETKOB IMPEICTAB-
JICHO Ha PUCYHKE 2.

TpancnopTHast HHPpPACTPYKTYpa 0OCIETOBAHHBIX
IOCEJIKOB Hepa3BuTa. [[OCTOAHHO JEUCTBYIOLIETO
ABTOMOOMIIBHOTO COOOIICHHUS TIOCEIKOB C OKPYXK-
HbIM 1eHTpoM (Cajexapa) W JIpyr ¢ JAPYroM HeET.
EcTp KpymiorogumdHoe peryisipHoe aBHacooOIe-
HUE (BEPTOJET), B 3UMHHUI MEPHOA MOJIB3YIOTCA J10-
poramu, TPOJIOKEHHBIMH IO JbJY pPeK (3UMHHKH),
B TIEPUOABI OTKPBITON BOABI — MOTOPHBIMH JIOAKA-

biga

Hoebi MopT
[}

Caneman .Flp-Cane
.

]
MaHaeBCK

Puc. 2. Teorpaduyeckoe nonoxeHue 06cnenoBaHHbIX NOCENKOB
fiImano-HeHeukoro okpyra (https://www.google.com/
maps/@70.3797093,75.477204,5z?hl=en-US)
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MU U Katepamu. Mexnay CanexapIoM U IOCEIKaMHU
SMmanbckoro pailoHa JETOM KypCUPYET PEUCOBBIN
teroxold. Ilocenok I'vina u I'slanckast Tynapa siB-
JsA0TCsT HanboJee M30JMPOBAHHBIMU MECTaMM PO-
kuBaHus. CBsi3U ¢ mocenkaMu SIMalbCKOro panoHa
U SIManbCKOM TYHAPOU U3-3a 3HAUUTEIILHOW ylaJCH-
HOCTH IPAKTUYECKU HET.

YpoBEHb HW30HUMHUH OLEHEH B MOIYJSALUU JETEH,
[IPOKMBAIOIIUX B CEMbSAX B IOCENKax SMajbCKOro
paiiona (rpynma «SImanbckuii paliloH») a Takke B TyH-
Jpax, 3aKPEIUIEHHBIX 32 UHTEPHATAMH, PACIIOI0KEHHbI-
mu B nocenkax Canemai, [lanaesck, SAp-Cane, HoBsrii
IIopt u I'bipa.

[Ipu pacuere xodpdueHTa HHOPUIUHTA UCTIONb-
3oBaHa Metozonorust Crow u Mange u nogxon V. Weiss
[47], HecnmyualiHBIM KOMIIOHEHTOM TIpeHeOperay.

YacToTa hamminm onpeaesnsuiach OTASIBHO IS Je-
Bouek (f) m MampIuKoB (M), OXKKJIaeMasi 4acToTa M30-
HUMHYHBIX OpakoB — IO BEPOATHOCTH CIy4alHOTO
BBIOOpA MaphI ¢ Takol ke amuiuei (1Mo j1one oaHoda-
MUWJIBLIEB B N1apax MAJIbYUK — JIEBOYKA B ITOMYJISALIHN).

PE3YJIbTATbI

Pesynprarel paccuera 0KMIA€MOM 4YaCTOTHI H30HU-
MUYHBIX OpaKoB JUIsl OTJCIBHBIX (aMWINN IO MECTaMm
MPOXKUBAHUS TIPEJICTABICHBI B Ta0muax 1—6.

Tabnuuya 1

lMokaszaTenu reMoaMHaMMUKKM B Fpymne XXMBOTHbIX, KOTopbiM Meponpustus CJ1P ocywectensnvcs 6e3 nposeneHus SKMO ¢ npoBefeHMEM OTKPbITOrO Mac-

CaXa cepaua

Damunus Bcero [eBouku 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
Ban 1 1 0 0,002 0 0
B3H 4 2 2 0,004 0,004 0,000016
E3a 41 16 25 0,034 0,054 0,001836
Nar 1 0 1 0 0,002 0
Nap, 2 1 1 0,002 0,002 0,000004
Nam 5 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
Nat 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
Hap, 1 1 0 0,002 0 0
Hsap 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
Cap 169 79 90 0,168 0,196 0,032928
Can 4 2 2 0,004 0,004 0,000016
Can, 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
ThbiC 1 0 1 0 0,002 0
Tac 1 1 0 0,002 0 0
Xap 2 1 1 0,002 0,002 0,000004
Xop 48 33 15 0,071 0,033 0,002343
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Tabnuya 1 (OkoHyaHue)

damunus Bcero [eBoykn Manbumkmn f m Pr
Xoo 3 2 1 0,004 0,002 0,000008
Xyo 122 53 69 0,113 0,150 0,016950
XyH 5 1 4 0,002 0,009 0,000018
HOcu 2 0 2 0 0,004 0
AnH 2 2 0 0,004 0 0
ant 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
Oxuaaemast 4actota M30HUMUYHBIX 6pakoB (Pr) B AETCKOM NOMyNsLmMU SpCanuHCKOM TyHAPbI iIMano-HeHewLKoro asTOHOMHOrO OKpyra
damunus Bcero [eBoykn Manbumkmn 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
E3n 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
Oxko 17 8 9 0,068 0,099 0,0067
Map 1 0 1 0 0,011 0
Myw 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
Tem 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
Oxunpoaemas 4yactota M30HMMUYHbIX 6pakoB (Pr) B 4eTCKOM nonynsuum canemManbCkom TyHApbl SiIMano-HeHeukoro aBTOHOMHOIO oKpyra
damunus Bcero [eBoykn Manbumkmu 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 0.111 0.0154
Hsap 1 0 1 0 0.022 0
Oko 9 5 4 0.116 0.089 0.0103
MaH 1 0 1 0 0.022 0
Myt 11 5 6 0.116 0.133 0.0154
Mblp 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)

damunus Bcero [eBoyku Manbumkum F m Pr
Tan 1 0 1 0 0.022 0
M6 2 2 0 0.047 0 0
Xyn, 5 3 2 0.070 0.044 0.0031
ant 3 0 3 0 0.067 0
SyH 2 1 1 0.023 0.022 0.0005
Bcero 88 43 45 1.000 1.000 0.0702
Tabnuya 4
Oxxunpaemas Yactota M30HUMUYHbIX BpakoB (Pr) B AETCKOM Nomynsumum naHaeBCKOW TyHAPbI SIMano-HeHeLKoro aBTOHOMHOrO oKpyra
Damunus Bcero [eBouku Manbunkm 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
Eza 21 7 14 0,037 0,072 0,00270
Nan 1 1 0 0,005 0 0
Jlam 40 18 22 0,096 0,113 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
Hspn 1 1 0 0,005 0 0
Hsp 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
MNap 4 2 2 0,011 0,010 0,00011
My 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
Tolp 1 1 0 0,005 0 0
Tyc 2 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
anT 6 3 3 0,016 0,015 0,00024
Bcero 382 188 194 1,000 1,000 0,12569
Tabnuya 5
Ounpoaemas 4yactota M30HMMUYHBIX BpakoB (Pr) B AeTCKOM nonynsumMm HOBOMOPTOBCKOM TyHAPbI SIMano-HeHeLKoro aBTOHOMHOIO OKpyra
damunusa Bcero LeBoyku Manbumkn f m Pr
BaH 36 16 20 0,151 0,172 0,027
Ban 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
Hsp 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
My 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
Tan, 6 1 5 0,009 0,043 0,000
T 1 1 0 0,009 0 0
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Tabnuya 5 (OkoHyaHue)

damunus Bcero [eBoykn Manbumkmn 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
AaH 2 2 0 0,019 0 0
SIma 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
Tabnuya 6
Oxunpaemas 4actota M30HUMUYHbIX 6pakoB (Pr) B A€TCKOM NOMynsumm rblaHCKOM TyHAPbI IMano-HeHeLKoro aBTOHOMHOIO oKpyra
damunus Bcero [eBoykn Manbumkmn F m Pr
AHa 4 2 2 0,015 0,024 0,000360
BaH 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 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
Mblp 6 6 0 0,046 0 0
Can 7 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
Taii 23 13 10 0,099 0117 0,011583
Tno 1 0 1 0 0,012 0
Xyo 21 12 9 0,092 0,106 0,009752
qnH 1 0 1 0 0,012 0
Bcero 216 131 85 1,000 1,000 0,226876

@damunuu pexynupoBaHbl 10 Tpex OyKB, mpupToM
BbIJICTICHB (aMWINK C HAaWOOJbIIeH BEPOSTHOCTHIO
W30HUMHYHBIX OPaKoB.

KoaddunmenTsr tHOpUAWHTA JJTs TOMYIISIIAN HCCTIe-
JIOBAaHHBIX PETUOHOB, a TAKXKe — JUISI CPABHEHUS — JIJIS
HOIYJSALUH SKYTOB, IPOKUBAIOIINX B YCTh-AJITaHCKOM
yiyce [8, 9] u xxureneit cenbckux pernoHoB Kuposckoii
obmactu [5] — mpencTaBieHbl HA PHCYHKE 3.

AHanu3 IaHHBIX, IPEJICTABICHHBIX B TA0IMIAX 1—6
CBHUJIETENILCTBYET O TOM, 4YTO, B IIeJIOM, Hanbomee pac-
MPOCTPAHCHHBIMHU (PaMHIUSIMU B SIMambCKOM palioHe
sisitorest Cap u Xya. B spcanunckoit Tynape — Xyx,
B canieMainbckoi TyHape — Jlam, Oxo u [lyii, B naHaes-
ckoii — Jlat, B HoBonopToBckoii — Oxo u Xya, B I'bl-
nanckor — Jlam, Tait, Xyn. B reiganckoil TyHIpe muist
(amunuum Jlam, He BXOIsIIEH B CIIHCOK Hanboliee pac-
NPOCTPAaHEHHBIX HU B OAHOM M3 00CIEJOBAaHHBIX TO-
CEJIKOB, 3a(hMKCHUpOBaHA PEKOpIHAs OKHUaeMasi 4acTo-
Ta N30HUMHYHBIX OpakoB — (.189.

Koaddummenter unbpuannra (puc. 3) mns mocedn-
KOB fIManbCKOro parioHa u roceiika ['biga cynecTBeHHO

BBIIIIE, YeM B YCTh-AuiaHCcKOM yayce Skytun u B Ku-
POBCKOI 00JIacTH.

OBCYXOEHUE

AHanu3 3BOJIONUHU YEJIOBEKAa MPUBOIAUT K BBIBOIY
0 TOM, YTO B Pa3BUTHIX CTpaHAX MOIYISALUU CTPYKTY-
PUPYIOTCS COLMANBHO M Teorpaduiecku B TEUCHHE
MHOTHX ThICSY JieT. C OIHOM CTOPOHBI, TEOPETHUECKUE
BBIKJIQJKH [ 1] CBUIETENBCTBYIOT O TOM, YTO B UEPAPXU-
YECKH CTPYKTYPHPOBAHHOM MOIYJISIINN €CTECTBEHHBIN
orbop Goiiee IPPEKTHUBEH, & CKOPOCTH IBOJTIOIUOHHO-
ro mporecca Ooiblle, YeM B HECTPYKTypHUPOBAHHOM.
C napyroil CTOPOHBI, CTPYKTYPUPOBAHHE HOIYJISALIMMA
MPUBOJUT K TOMY, YTO B HEKOTOPBIX CYOTIOMYJISIHMAX
MHOPHUIMHT TOJIyYaeT HIMPOKOE PACIPOCTPAHEHHE.

MeTo OlleHKH YPOBHS OJTU3KOPOJICTBEHHBIX OpaKkoB
110 U30HMMUU B TIOMYJISIIUH HEeCcoBepIeHeH. J{Js Heko-
TOPBIX MOMYJSAUH K03 uImeHT HHOpUANHTA U H30-
HUMWH HE paBeH 4 [23, 24].

Hcnonp3oBaHue B pacuyeTax 4acTOThl N30HUMHUYHBIX
OpakoB MOXET 3aHMKATh YPOBEHb MHOPUIMHTA (HAIIPH-
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Bar/Column Plot (isonymy_yamal_pict 8v*1c)
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HaceneHHble NYHKTbI U PErMOHbI

Puc. 3. KoapduumeHTbl MIHOpUAKUHIa, pacCUUTaHHbIE ANS AETCKOM nonynsauumn AManbCKOro paoHa M rbiAaHCKOM TYHAPbI, @ TaKXKe
AN nonynsauun akyToB [8, 9] u xuteneit Kuposckoi o6nactu (MakcumanbHoe 3Ha4YeHUS ANS CenbCkuX Xxutenei) [5]

Mep, B CIIydae IMUPOKOTO pacTpoCTpaHeHHs OIM3KOPO/I-
CTBEHHBIX OpaKOB y TIPEJIKOB), WIIH 3aBBIIIATh €ro (Ha-
pUMep, B CIydae MOSBICHHS TeX ke (paMuiInii u3BHE).

Eunte omHoi mpoOrneMoil SBISIETCS y4YeT TIIyOWHBI
poxactBa. B ciydae mocTpoeHus: reHeamornieckux Jae-
peBbeB pedepeHTHBIM MOKOJICHUEM SIBIISETCS] TIOKOJIE-
HUE, JaHHBbIE KOTOPOTO MBI MOXEM 3aperucTpUpOBATh.
B ciywae uccienoBaHuil, OCHOBAHHBIX Ha CTaTHCTHKE
W30HUMHUYHBIX OpakoB, peepeHTHBIM SBISETCS TUIIO-
TETUYECKasl TPYIIIa JIIOAEH, Y KOTOPbIX KayKIblid MyX-
yuHa 00111 YHUKAIBHOU Gamunueii [13, 28, 41].

Ha mpaktuke 3TO PUBOIUT K TOMY, 4TO KOIPPU-
[UCHTHI, TOJy4aeMble NMPH HCHOIb30BAHUMU CTATUCT-
KM M30HMMHUYHBIX OpakoB Bcerja OoJible, YeM TOIy-

JaeMble NPH MOCTPOCHUN TeHEAJOTMYECKUX JICPEBHEB.
Heo6xoammMo MOMHUTB, YTO YCHIHOBIICHHE, YI0UEPEHNE
U HE3apEerUCTPUPOBAHHBIC OPAaKU TAKKE SBISIOTCS HC-
TOYHHUKAaMH OLTHOOK P UCTIONB30BAHUH OLIEHKH YPOB-
HSl THOPUAMHTA TI0 YaCTOTE U30HUMUH.

OnHako, OYEBUIHBIM CIEAYET CUHTATh U BBICOKHUI
YPOBEHb COOTBETCTBUSI KOA(PPUIIMCHTOB UHOPUINHTA,
pacCUUTHIBAEMBIX TI0 YAaCTOTE M30HUMHUU M TIO PE3yIlb-
TaTraM aHaju3a FeHealorH4ecKuX iepeBbes [22, 32, 39,
41, 46].

Oco0bIil HHTEpEC MPENCTABISAET COMOCTABICHUE MO-
JMy4EeHHBIX HaMHU Kod()UIIMEeHTOB MHOpHUIMHTA C pac-
CUYUTAHHBIMU paHEe B XOJE€ WCCIICTOBAHUS TOMYIISALUMI
npyrux pernoHoB Poccuu u mupa (tadm. 7).

Tabnuya 7
KoadduumneHTbl MHOpUAMHIa, paccumTaHHble 415 NONyNsALUMiA pernoHos Poccun n mupa
ITHMYecKas rpynna/permon fon, nccnenoBaHus Fr Metop, ABTOpbI
HraHacaHbl 1976-78 0,0307 M30HUMUS [2, 3]
aBaMCKMEe HraHacaHbl 1991 0,0230 NU30HMMUSA [3, 4]
xaHTbl (THAO) 1982-83 0,0138 U30HMMUSA [14,15,16]
anTtanubl (c. Kynaga) 1981-1998 0,1000 M30HUMUS [10,11]
anTtanupl (c. bewnenstrp) 1981-1998 0,1090 N30HUMUS [10,11]
antanupl (c. Kypmau-baiiron) 1981-1998 0,1090 N30HUMUS [10,11]
TYBMHLbI (LWUMHAAHLbI) 1993-1997 0,0023 M30HUMMSA [18]
TYBWHLbI (Bal-TaHTMHLbI) 1993-1997 0,0094 M30HUMMA [18]
TYBWHLIbI (TOAXMHLLbI) 1993-1997 0,0041 M30HUMMUS [18]
XaKachl (KbI3blbLibl) no 1982* 0,0260 M30HUMUA [6]
XaKacbl (caranuibl) no 1986* 0,0420 M30HUMUA [6]
caxa (sikyTbi) o 2004* 0,0007 VBOHMMWS, 8,9,12]
NOBTOPbI Nap
Poctosckas obnactb 2006 06?00000016;6_ M30HUMMA [7]
Kuposckas obnactb 0,00056-
13 paiioHoB): . 0,00142
FODCE,D,CKgﬂ I'|0I'IyJ'I)FILlM$l 2011 0,00321- VIZOHMMUA [>]
cenbckas nonynaums 0,01063
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Tabnuya 7 (lpodonxeHue)

DTHUYecKas rpynna/pervoH lon uccnepoBaHus Fr MeTop, ABTOpbI
nnems Adi Panggi (Mpagew, MHauns),
-8 r:oteggchjle no 00376
HaceNeHHbIM I'IyH’KTaM: 00316
Geku Town 00326
P no 2007 0,0417 M30HUMUS [36]
eram
Ramku 0,0137
Kumku 00415
. 0,0139
Sumsing
Sibum
1828-1863 0,0128
1864-1888 0,0076
1889-1913 0,0046
1914-1938 0,0054
B LENOM 0,0076
1828-1863 0,0150
1864-1888 0,0181
Wtanus, 3anagHble Anbnbl 1889-1913 0,0141
Nno HAceneHHbIM NYHKMAM: 1914-1938 0,0041
Gressoney-Saint-Jean B LLeNIoM 0,0128 MOBTOpbI Nap (19]
Gressoney -La-Trinite 1828-1863 0,0158
Issime 1864-1888 0,0151
Gabi 1889-1913 0,0119
1914-1938 0,0115
B Lenom 0,0136
1828-1863 0,0168
1864-1888 0,0219
1889-1913 0,0182
1914-1938 00161
B LEnom 0,0182
A3opckue 0CTpoBa, B LLeSIOM
— 8 MoM qucsie no
OCTpOBaM: 0,0039
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 yucne, no 2001 0,0144 U30HUMUS (38]
HaceNeHHbIM MyHKTaM: 0,0112
Salga 0,0114
Sete Cidades 0,0073
Achada 0,0069
Nordeste 0,0062
Ginetes 0,0044
Maia 0,0058
Furnas 0,0060
Bretanha 0,0046
Povocao 0,0032
Rabo-de-Peixe
Ponta Delgada
Kocta-Pwvika, 37 npoBuHLMiA 1990 0(5(,)0001651_ M30HUMMSA [43]
Deerfield, CLUA 1;28:122: 8’8882 M30HUMUS [45]
3THMueckas rpynna Kom, MHaus 2011* 0,0626 U30HMMUS [33]
3THMYeckas rpynna Meitei, 2011* 0 UZOHUMMS 33]
MHoms
AHpoppa 2002* 0,0031 M30HUMUS [29]
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Tabnuya 7 (OkoH4aHue)

JTHUYeCKas rpynna/peruoH lop uccnepoBaHus Fr MeTon ABTOpbI

1875-1894 0,00475
1895-1914 0,00563
1915-1934 0,00584
1935-1954 0,00624
1955-1975 0,00590
McnaHus, pervoHsl: 1875-1894 0,01060
Tor’mes 1895-1914 0,00820

Alberche 1915-1934 0,00900 M30HUMUS [28]
Tietar 1935-1954 0,00895
1955-1975 0,00830
1875-1894 0,00483
1895-1914 0,00536
1915-1934 0,00535
1935-1954 0,00544
1955-1975 0,00526

Torbel, LLiBeiiuapus 1975* 0,03130 M30HUMUA [26]

* — pata nybavkaumm

OOUIEeNPUHATHIX JOMYCTUMBIX TPaHULl KO3(PPUIH-
eHTa MHOPUIMHTA Ui OLEHKH YaCTOTBI SHIOTaMHBIX
OpakoB B MOMYJISIIUU HET.

Hexkotopsle ncciaenoBaTesn CYUTAIOT, YTO BBICOKOM
94acTOTE HYHIOTAMHBIX OpaKkOB COOTBETCTBYET 3HAYCHUE
ko3¢ ¢urmenta naopununara 0,00273 [45]. Saenz A E.,
Barrantes R. [43] mpu kimaccudukanuu MTPOBUHIUI
[0 YpPOBHIO WMHOPHIMHra HCIOJIB30BAIH CIEAYIOIINE
IpaHUYHBIC 3HAYCHUS:

0,0015<Fr<0,0025 — nnsg HU3KOTO YPOBHS WH-

OpuuHra,
0,0025<Fr<0,0040 — nns cpeaHero ypoBHsI WH-
OpuuHra,
0,0040<Fr<0,0061 — ma5a BBICOKOTO YPOBHSI WH-
OpuuHra.

BmecTte ¢ TeM, U3BECTHO, 4TO B HEKOTOPBIX CIIy-
qasx Kod((UIMEHT WHOpUAMHTAa B HW30JHUPOBAH-
HBIX TOMyJSAIMIX ObIBaeT HeBBICOKMM. Hampumep,
Gonzalez-Martin A., Toja D.I. B 2002 oy [29] 3ape-
ructpupoBanu kodpdurent naopuauara 0,0031 —
CpEAHUN MO CPABHEHHUIO C COCEIHUMM paliOHAMH —
B TOPHOM MECTHOCTH AHIOPPHI.

3AKJTIOYEHUE

Paccunrannpie HamMu Kod(umMeHTs MHOpHIMHTA
B JICTCKUX HOMYJISIIUSX IMAJTLCKON U THIAHCKOM TYH/IPbI
o4eHb BeMMKU. CpaBHUTENBHBIA aHATIHU3 3apPEerucTpHpO-
BaHHBIX HAMU U MPEACTABICHHBIX JUII CPABHEHHUS B Ta-
Onure 7 3HaUeHUH KO PUITEHTOB HHOPUANHTA IPUBO-
JIMT K BBIBOZY O TOM, YTO YPOBEHb OIM3KOPOICTBEHHBIX
OpaxoB B ssMasibckol TyHIpe (ypoBenb Fr=0,018—-0,031)
BbICOK. OH BBILLIE, YEM Yy KHUBYIIHMX IOXKHEE XaHTOB [14]
U COOTBETCTBYET YPOBHIO OJIM3KOPOACTBEHHBIX OpaKoB
y Hranacat [3]. Ouenp 6osbIoe 3HaueHNE KO3(QPUIHECH-
Ta CIy4aifHOr0 MHOPHIMHTA, 3apETUCTPUPOBAHHOE HAMHU
B Thimanckoit TyHupe (Fr=0,058), B Hacrosiiee Bpemst
SIBJISIETCS TPETHUM B MUpE 0 BeTMUUHE KoddurmeHTom

MHOPUAMHTA TOCIIE 3aPETUCTPUPOBAHHBIX Y KHUTEINCH a-
taiickux cen Kynana, bemmensrup, Kypmau-baiiron [10,
11] u y atHnyecko# rpymnmnsl Kom B Uuauu [33].

HccnenoBanue MPOBEICHO TPH MOAJEPIKKE 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, which degrades the quality of the population
(inbreeding-depression) reduces, since it increases the frequen-
cy of diseases associated with recessive genes in such children.
In isolated 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
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
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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)
(Kadyshev, 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-Llished 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 withJIA. 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 (rtheumatoid) 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 [L-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 to 59.1% [22]. According to a multicenter study
of patients with rheumatoid arthritis, the prevalence of
anemia in the first year after onset of the disease was
5%,3y—11%,5-13%,7y—16%, 10y — 7% [23].
In another study, the prevalence of anemia was 16.7 %
and was associated with the severity of rheumatoid ar-
thritis [6]. In a placebo-controlled trial of infliximab
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
mlIL-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].

OBJECTIVES 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
(polyJIA), 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
polylJIA (prevalence, %) 8 (42,1 %) 11 19
soJIA (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-aMUHOKUCNOTHBIN NENTUA, ABNAOLLMIACA
KNtoue-BbIM PErynsTopom CMCTEMHOro MeTabonmaMma xenesa. lunep-
NpoAyKLUuMs rencuanHa, o6ycnoBneHHas BIMSHUEM NPOBOCNANUTENb-
HbIX LMTOKMHOB, B NEPBYHO ovepeap uHTepneiikuHa-6 (M/1-6) npuso-
[T K nepepacnpeneneHmio xenesa us LMpKyNaumMm B XpaHUIMLLA U,
KaK CnefcTue, K OrpaHUYEHUIo Xenesa ans 3puTpono3sa. [aHHbiv
MEeXaHW3M NIeXXMT B OCHOBE MaToreHesa aHeMuu MpU XPOHUYECKMX
6onesHsx (AXB), B TOM uncie 1 Npu OBEHUIbHOM UIUMNATUYECKOM
aptpute (OMA). OpHako, nekapcTBeHHble CpefcTBa, 6nokupytoLme
WJ1-6 MoryT camu NpoBOLMPOBaTh pa3BUTME CMHAPOMA Makpoda-
ranbHoi aktneaumm (MAC), KOTOpbI NPOSBASETCS, B TOM YMCIE U TS-
enoi aHemuei. Kpome Toro, 66110 NOKA3aHo, YTO Makpodaru, hu-
rypupytowme B MAC, akcnpeccupytoT Ha cBoei noBepxHocTu CD163
(peuenTop CBSA3bIBAOLMIA KOMMIEKC reMOrnobuH-rantornobmH)
M y4aCTBYHOT B MEXaHM3MaxX afanTaLum K OKUTUIUTENBHOMY CTpeccy
MHOYLUMPOBAHHOMY CBOOOLHbIM ene3oM. B €BS3M € 3TUM, MOXHO
paccMaTpuBaTh rencuamH CbIBOPOTKM Kak npeankTop passutms MAC
Y>Ke Ha paHHel ctagmu 3aboneBaHus. B xone uccnenoBaHums, B Ko-
Topoe 6bln BKOYeHbl 35 peteld, ctpaparowmx KOWA u nonyyato-
Lmx Bruonormyeckyto 6one3Hb-MoAUDULMPYIOLLYIO TEPanuLo (TOLM-
nu3ymab m ronnuMymab), HenoCpeaCTBEHHOM CBSA3M KOHLIEHTPALMK
remMornobunHa 1 CbIBOPOTOYHOTO rencuamHa He obHapyxeHo. Bmecte
c TeM, Ob110 06HaPYXKEHO, YTO XapaKTepUCTUKOM, B HaMbonbLuel cTe-
MeHW CONPSHKEHHOM C KOHLLEHTPaLMel rencuamnHa B nnasme, aenset-
€9 cpefHee coAepkaHue remMornobuHa B 3puUTpoLMTe. TO SBUOCh
OCHOBAHWEM [/ MOMbITKM MUCMOMb30BaHWS KOHLEHTPALMK rencu-
[MHA B KayecTBe Mapkepa, MpWUrogHoro ans auddepeHLmanbHom
[marHoctvkn aHemum npu FOMA. MHorodakTopHoe MoaennpoBa-
HWe No3BoaMNo copMyIMpOBaThb peLlatoLLMe NPaBuna, NPUroaHble
Ong paHHeln guddepeHumanbHoM AMarHocTMku anemumn u MAC no
COYETAHMIO KOHLEHTPALMIA rencuamHa, depputuHa 1 reMornobuHa,
rencuamHa, TIBC u remornobuHa, rencuamHa, STFR n remornobu-
Ha. B yacTHOCTM BbICOKash BEPOSTHOCTb 3BOMOLMU aHemun B MAC
BbISIBIEHA MPW KOMOMHALMKM KOHLEHTpaUMiA B Mia3me rencuamHa
<140 ng/mL n depputuHa >160 g/L. Bbicokas BeposTHOCTb 3BO-
JIFOLLMM NETKOM aHEMUM Y aHEMUM CPEAHEN TSHXKECTU B TSHKENYHO aHe-
Muio, Ho He B MAC BbisiBNieHa Npu ciepytowmx koMbuHaumsx 1. ren-
cnpmH >200 ng/mL n depputun <140 g/L; 2. rencuann>140 ng/mL
M pacTBOPMMBIN peLenTop K TpaHcdeppuHy <1.6 mg/L; 3. rencuanH
>140 ng/mL n obLwas xenes3ocsA3biBaoLLAs CNOCOBHOCTb CbIBO-
potku >46 mcmol/L OwmnbKM NporHosa npu UCNonb30BaHUM STUX
peLakLmMX NPaBu NPEeLCTOUT ONPEAENUTL B XOA4E AaNIbHEMLINX UC-
U1e40BaHUN.

¢ Key words: rencuaunH; aHeMus; CMHAPOM MakpodaranbHoW ak-
TUBALMM; IOBEHUIIbHBIN MAMONATUYECKUIA apTPUT.
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YOK: 2222222222222222222077?

3®DEKTUBHOCTb NPUMEHEHUS MPEMAPATA NTOJ/IMMYMAB Y OETEN
C NONMAPTUKYNAPHBIM BAPUAHTOM HOBEHWJIbHOIO UAUOMATUYECKOIO

APTPUTA

© M.M. Koctuk, E.M. KyunHckas, J1.C. CHernpesa, O.B. KanawHxukosa, M.®. [ly6ko, B.B. Macanoga,

T.C. JluxaueBa

6QY B0 «CaHkT-MeTepbyprckuii rocyAapCTBEHHbIA NEAUATPUYECKUIA MEAULMHCKMIA yHUBEpCUTET» MH3paBa Poccum;

Pesiome. Tonumymab — uyenoBeyeckne MOHOK/IOHaNbHble aHTUTENa K (akTopy Hekpo3a onyxonei-anbda (PHO-a).
®OHO-a sBngeTcs OOHMM M3 KIYEBbIX MEAMATOPOM BOCMANIEHUSs, YYaCTBYHLWMX B MNaToreHese HBEHWIbHOIO MAMO-
natuyeckoro aptputa (IOMA). Mo cpaBHeHMIO C MCNoNb3yeMbiMKU B HacTosilwee Bpems 6nokatopamu ®OHO-a, ronumymab
obnapaet Gonblelt KOMNAAEHTHOCTbO Gnarofaps HU3KOM GONE3HEHHOCTM B MecTe MHbeKUMM U HonbluoMy nepuomy
nonysbiBeaeHns. PaHee 3 deKTUBHOCTb ronMMymMaba 6bina NpoAEMOHCTPUMPOBAHA Y B3POC/bIX C PEBMATOUAHbBIM apTPUTOM,
CMOHAMN0APTPUTOM M MCOPUATUYECKMM apTpUTOM. B HacTosuwee paHAOMM3MPOBAHHOE WCCNEeLOBaHUE OblM BK/KOYEHDI
10 peTeit ¢ nonnapTUKynspHbiM BapuaHtoM KOUA, ¢ akTUBHbBIM, HECMOTPS Ha NPeALIecTBYHOLLYI0 Tepanuio METOTPEKCATOM,
3aboneBaHuneM. Bce naumeHTbl nonyyanu ronnMymab noakoxHo B gose 30 mr/m? kaxable 4 Hepenn. Ha 16 Hepene, nocne
paHAoOMM3aUMK, 4 NAUMEHTOB CTanM MosyyvaTtb nnauebo, ocTasbHble MPOAOIKMAM Tepanui ronnuMymMabom B MpexHeM
pexuMme. Y 3 u3 4 peteit, nonyyaswmx nnauebo, 66110 3aperucTtpupoBaHo obocTpeHne 3abonesaHus, nocne Yero Tepanus
ronumymabom 6bina Bo306HOBNEHA. DDPEKTUBHOCTb TEPANMM OLEHUBANM HA 24 Heaene OT Hayala UCCefOBAHMS, A TakxKe
npv nocnegHem AOCTYNHOM aHanu3sy Busnte (96-116 Hepenu). MNpu 3TOM yuynTbIBaNnacb AMHAMMKA OCHOBHbIX KITMHUYECKUX
M NabopaTopHbIX NoKa3aTenei akTMBHOCTM 3aboneBaHms, AnHaMukun nHaekco JADAS u CDAI, a Takxe KpuTepum OTBETa Ha
Tepanuto ACR Pedi. B xope nccnepoBaHmsa 66110 NpoAeMOHCTPUPOBAHO A0CTOBEPHOE CHUXEHME MoKasaTenei akTMBHOCTU
fOVA, c BbipaXXeHHbIM yny4yweHneM cornacHo kputepuam ACRPedi npu OTCYyTCTBMM CEPbE3HbIX HEXeNaTeNlbHbIX SBEHWUN
M 3HAYMMbIX U3MEHEHMUI nokaszaTtenei remMorpammsbl (reMornobuH, 3pUTPOLMUTLI, NEAKOLMUTbI). Pe3ynbTaTbl MccnenoBaHUS
NMo3BOASIOT pacCMaTpMBaTbh roiMMyMab Kak NpenapaT C BbICOKOM 3 HEKTUBHOCTLIO U MpUeMaeMoii 6e30MacHOCTbIO B IEYEHUU

NoAMapTUKynapHoOro Bapuanta ONA.

KnioueBble C/10Ba: OBEHW/IbHbIVI PEBMATOMAHbIN apTpuT; ronnmMymab; Bnokatopbl ®HO-a; 61onoryeckas Tepanms.

BBEOEHUE

lonmumymal — denoBeYeCKHE MOHOKIIOHAIIb-
HbIE aHTHUTeNa K (akTopy HEKpo3a omyxoiei-anbda
(®PHO-0). ®HO-0 siBHsieTcst OHUM U3 KIFOYEBBIX Me-
JIMaTOPOM BOCHAJICHUS, YYACTBYIOIIMX B IAaTOTEHE3e
CYCTaBHBIX ()OpPM IOBEHWJIHBHOTO HIMOTATHYECKOTO
aprpura (FOMA) [6]. HecmoTpst Ha moka3aHHYIO 3¢-
(exkTUBHOCTH cymiecTBytomux Oiokaropos ®HO-a,
HMEIONUX Teauarpuyeckue nokazanus [10], uarepec
K npoOieMe CHHTe3a HOBBIX IpernapaToB 00yCIIOBICH
PSZIOM HEIOCTATKOB Y MMEIOIIMXCS IMpelCTaBUTeNen
9TOrO KJacca, TAaKUX KaK OTHOCHTEIBHO KOPOTKHUI
MEPHUOJ TONYBBIBEICHUS Y dTAHEPLENTa U aJaTuMy-
Maba, a TakXe BBIPAKEHHYIO OOJIE3HEHHOCTh B Me-
CTe HMHBEKUUU NPU HCHOIB30BAHMM aJanuMymada.
OCHOBHBIMHM JIOCTOMHCTBAaMH TOIMMyMaba cleayeT
CUNTATh, JOCTATOYHO OONBIIONW TMEpPHOM MOTYyBHIBE-
JICHHSI, TIO3BOJISIFOIIMN MCIIONIB30BaTh €r0 B BUJIE MO/~
KOXKHBIX UHBEKIUHU 1 pa3 B 4 Helenu, a Takke HU3KYIO
00JIE3HEHHOCTh B MecTe MHbeKIUH [6]. Takke aHTH-
tena, onokupytomue PHO-o 06nagaoT OOMBIIMM Te-
paneBTUYECKUM MOTEHIINAIOM B OTHOIICHUH JICUCHUS
MaIMEeHTOB C COMYTCTBYIONUM yBeuToM [3, 7], Bocma-
JINTEJIbHBIMM 3a00JICBaHMAMU KUIICYHUKA [4] U 1ICO-
puazom [5], Mo CpaBHEHUIO C PACTBOPUMBIMH pEIleT-
topamu kK DHO-a [9].

K momenTy HacTosiero uccieaoBanusi 3pQPeKTHB-
HOCTh M 0e30MacHOCTh roinummymada ObLTa JOKa3aHa
Y B3pPOCIIBIX C PEBMATOUIHBIM apTPUTOM [2], IcOpraTu-
YECKUM apTpUTOM U crioHaunoaptputoM [1, 8]. Hacro-
siiee u3ydeHue 3QPeKTUBHOCTH TMperapara MmpoBOIn-
noch Ha 6aze nmequarpudeckoro otaeneaus Ne 3 FBOY
BIIO «Cankr-IleTepOyprckuii rocyapCTBEHHBIN Tie-
TUATPUYECKUN MEIUIMHCKUN yHUBepcuter» M3 PO,
OZIHOTO M3 YYaCTHMKOB MHOTOIIEHTPOBOTO MEXKIyHa-
POIHOTO PaHJIOMU3UPOBAHHOTO KIMHUYECKOTO HCCIe-
JIOBAHMS.

LLEJIb UCCNIEAOBAHUA

Onenka 3(pQGeKTHBHOCTH M 0€30MacHOCTH TOJ-
KO)KHOTO TIpUMEHEHHsI npenapara [omumymad y aereit
C MOJMAPTUKYIISIPHBIM akTUBHBIM FOUA.

MATEPUAJIbl U METOAbI

B uccnenoBanue 6bu10 BRiIoYeHo 10 gereit ¢ monu-
apTUKYJSIPHBIM BapHAHTOM I0BEHMWJIBHOTO apTPUTA CO-
racHo kiaccugukamuu ILAR (International League
of Associations for Rheumatology, mexaynapoaHoit
JUTHA PEBMATOJIOTHYECKHX coobmiecTB). Bee manmen-
ThI HA MOMEHT BKJIFOUCHHS UMeNU 5 1 0oiee aKTUBHBIX
CyCcTaBOB. JIINTENBHOCTh MPEAIIECTBYIOEH Tepa-
MUY METOTPEKCATOM COCTABIIsIIa HE MeHee 3 MecsIeB
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Tabnuya 1
[Nemorpaduueckas xapakTepucTuKa NaLMeHToB, BKIKYEHHbIX B UCCIEA0BaHME
XapakTepucTuka n
naLueHToB
Bcero 10
Monnaptput (P®-)
Tun apTpura: -
JHTE3UT-aCCOLMUPOBAHHbIV apTpUT 1
Mpepwecrsytowas buonoruyeckas tepanms 1
Tepanus MeToTpekcat 10
nepes HazHayeHnem IKC 1
ronumymaba HMBC 3
Mepwnana (25-75 %)
LnutenbHoctb OWA nepen HazHayeHveM ronnmymaba, net 3,5(2,0; 4,0)
Bo3spact gebrota tOUA, net 6,0 (1,8;11,0)
Bo3pact Ha3HaveHus ronumymaba, net 10,5 (7,5; 14,0)

1o BritoueHus. [logpoOHas qemorpadudeckas xapax-
TEPUCTUKA HCCIETyeMO MOMyIsSIUN MpecTaBlIeHa
B Tabnure 1.

HcxonHo Bce ManyeHTsl MOMyYaid TonuMymMal moj-
KOKHO B 7103¢ 30 Mr/m? kaskpie 4 Heaenu. [lepBoHavaib-
Has orieHKa 3(ppekTHBHOCTH IPOBOIMITACK HA 24 Helene.
[TanmeHTsl, JOCTUTIINE YITyUIICHUS COINIACHO KPUTEPHUIO
amepuKkaHckoi kosuteruu pesmaronoros ACR Pedi30 me-
pexoquiu B cieayronyto a3y uccaenoBanus. [lanmen-
Thl, He pocturmue 30% ymydileHus, COIaCHO KpHTe-
pusim ACR Pedi uckimodaniich 13 UCCIIETOBAHUS B CBSI3U
C TIepBUYHOM HEAPPEKTUBHOCTRIO Teparnuu. [lanueHTsl,
nocturime 30% ymydinenus Kk 16 Hexene paHAOMHU3U-
poBauch Ha JBE IPYIIILL: OCHOBHAS Tpynma (n=4) —
JIETH, TIPOJIOJDKABILNE TOJy4YaTh Mpernapar B MPEXHEM
peXHME W TPyNNa MAalUeHTOB, MOJYYaBIIMX IUTanedbo
(n=4). INanuenHTskI, MoMyyaBIIve Tiaedo U pa3BUBIINC
oboctpenne FOMA, nepeBonuInch B OCHOBHYIO TPYIIILY.
Jwuzaiin uccnenoBaHus MPEICTABICH HA PUCYHKE 1.

Jns omenku aktuBHOCTH FOMA wucnonp30Bannch
CHAQ (Childhood Health Assessment Questionnaire,
JIeTCKasi aHKeTa OLEHKU COCTOSIHUSA 37I0POBbsI ), IPOBO-
JIJIaCh OIIEHKa OOJM M OOIIEro COCTOSHUS 30POBBS
pebeHka Mo MHEHUWIO pojaWTelNiel, o0Iiasl oleHKa ak-
TUBHOCTH 3a00JI€BaHMs 110 BHM3YyaJbHO-aHAJIOTOBBIM
mkainam (BAI) or 0 mo 100 mm, roe 0 MM — 110JI-
HOE OTCYTCTBHUE KaKuX-1100 n3MeHneHnui, a 100 mm —
MaKCHUMaJlbHasi BBIPAKEHHOCTh TPU3HAKA, OICHKA
CyCTaBOB (OIIEHUBAIIOCh YUCIIO AKTHBHBIX CYyCTaBOB),
a TakKe Moka3arenau J1abopaTOpHON aKTUBHOCTH —
CO3 u CPb (cxopocTh oOcCemaHuWsi JIPUTPOIUTOB
u C-peaktuBHbIH 0Oenok). [IpumeHsMChH KOMOWHM-
pOBaHHbIE KIMHHUKO-TA00paTOpHbIE MHIEKCHI OLEHKU
aKTUBHOCTH apTputa, Takue kak JADAS (Juvenile
Arthritis Disease Activity Score, OajubHasi OIlleHKa
akTuBHOCTH toBeHMIbHOTO apTputa) u CDAI (Clinical
Disease Activity Index, KTMHHYECKUH MHICKC aKTHB-
HOCTH 3a00JIeBaHUsA).

Hea. 0

MckntoyeHbl 4o Hea,. 0 ‘(n=1)*

(n=1)*

Puc. 1. Cxema uccneposaunus. '=lonumyma, M=lnaue6o. * — 2 nauneHTta oto3Banu MHGOpPMUpPOBaHHbIe corlacusa Ha 16 u 40 Hepene
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Tabnuua 2
M3meHeHns napametpoB akTnBHocTM KOWA B TeueHue oTKpbIToi dasbl nccnenosanus: 0-24 Hepens (n=9)
MapameTpsl 0 Hepens 24 Hepens p*
CHAQ 1,1(08;1,5) 0,4 (0,1, 0,4) 0,01
Obuiee cocmosiHue 300po8es (oueHKa 8paqa) 66,5 (35,0; 84,0) 6,0 (3,0; 15,0) 0,008
no BAL
Obuiee cocmosiHue 300posbs (oueHka pooumerneti) 60,0 (51,0; 72,0) 16,0 (4,0; 22,0) 0,008
no BALl
OueHka 601u no BALLI 47,5 (29,0; 58,0) 3,0 (2,0, 19,0) 0,008
Yncno akTMBHbIX CyCTaBOB 9,0 (8,0; 22,0) 0,0 (0,0; 0,0) 0,07
Yucno cycmasos ¢ oepaHu4eHuem 08UMeEHUS 14,0 (5,0; 33,0) 0,0 (0,0; 7,0) 0,008
feMornobuH 128,0 (125,0; 132,0) 130,0 (126,0; 132,0) 0,16
NeikoumnTbl 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
TpoMBoLMTbI 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) 2,3(0,7; 3,3) 0,01
* — Tect Wilcoxon

JluHamuueckasi OIEHKAa OTBETa Ha TEPaIUI0 OCy-
miecTBisIach npu nomoinu kputepueB ACR Pedi, au-
"Hamuku nHAekcoB JADAS n CDAI, a Taxoke JuHaMHUKH
OCHOBHBIX KIMHMYECKUX M JJA0OpaTOpPHBIX IOKa3are-
neit akruBHOocTH FOUA. Ouenky 3¢dhekTuBHOCTH Tpo-
BOJIWJIM Ha 24 Henese OT Hadaja Teparuy roimMymaoa,
a TaKke Ha TOCJIEIHEM BU3UTE, JOCTYITHOM aHAJINU3y
(96116 nenenm).

CrarucTHyecKuil aHaIu3 MPOBEACH C HCIOIb30Ba-
HHEM ITakeTa MaHHbeIXx Statistica 6.0. Mcmoms3oBaanuch
METO/IbI OITMCATENILHON CTATUCTHKH (OTPEENISINCh Me-
JIMaHa ¥ MHTEPKBAPTUIIbHBIN pa3max), x>, TOUHBIA KpH-
tepuii Fisher. Jlyis cpaBHEeHUs IByX 3aBUCHUMBIX TPy
HCTIONB30BAIMCH TapHbIid TecT Wilcoxon, st cpaBHe-
HUs OoJiee JIByX 3aBUCHUMBIX rpyrnmn — TecT Friedman.
Jlnst cpaBHEHHS JIBYX HE3aBHCHMBIX TPYII HCIIOIB30-
Basica Tect U Mann—Witney.

PE3Y/IbTATbI

V>ke Ha HauyaJIbHOM 3Tare ronuMyMal moKa3a CBOIO
BBICOKYI0 3()()eKTHBHOCTH B BHJE BBIPAKEHHOTO J0-
CTOBEPHOTO CHIDKEHHSI OOJIBIIIMHCTBA TIOKa3aTesel ak-
tuBHOCTH FOUMA, Takux kak ungekc CHAQ, BpaueOHas
orenka aktuBHocTH HOMA, omenka oOIIEro cocros-
HUS 3/I0POBbsI peOCHKA, OlleHKa OOJIN, YHCIIO CYCTaBOB
C OrpaHUYeHHBIM 00BeMoM JiBrKeHMH, COD, a TaKxke
nuaekcoB JADAS-ESR u JADAS-CRP (nBa Bapuanra
JADAS, Bkitouarolue B KauecTBE KpPUTEPUEB aKTHUB-
HocT COD u CPb, coorBeTcTBeHHO). OTMEUEHO BhIpa-
KEHHOE CHM)KEHHE YMCIIa aKTUBHBIX CyCTaBOB, OTHAKO
pa3nu4Ms UMEIOT JIMIIb TEHACHIHIO K JOCTOBEPHOCTH,
YTO BEpOSATHO, CBSI3aHO C MaJOH YHCIEHHOCTBIO BBI-
Oopku, mpu 3ToM y 7 manuenToB u3 10 k 24 Henene
He ObITO aKTUBHBIX CycTaBoOB. MIHTEpecHO, uTo Ha hoHe
24-HenenbHOTO Kypca TEpAUU He MOTyYeHO JOCTOBEp-

HBIX Pa3IMYMii B TUHAMHKE FeMOIIOOMHA, Yrcia JIekH-
KOIIUTOB, TPOMOOIIUTOB U ypoBHsiX CPb (Tabm. 2).

Honn manmentoB ¢ orBeroMm 1o kpurepusim ACR
Pedi 20, 30, 50, 70 u 100 npeacTaBieHbl HA PUCYHKE 2.

W3 9 mamueHToB, OCTAaBUIMXCS B HUCCIEIOBAHUM,
8 k momenTty panaomuzanuu gocturii ACR 30. Onun
MAIMeHT, Ui KOTOPOTO Tepamnus TOJTMMymMadoM Oblia
MpU3HaHa HeAPPEKTUBHOM, ObLT UCKITIOUEH M3 HCCIIe0-
Banus Ha 29 nHepnene. [locne pangomuzanuu u3 4 namu-
€HTOB, ITOJTyYaBIIUX I1a1e60, y 3 BBeJCHUE TOTMMyMada
ObLIO BO300OHOBJICHO Ha 28 (2 manueHTa) U 36 Hemessax
WCCIIEIOBAHUS, B CBSI3U C 00OCTpeHHEeM 3a0oJeBaHus,
IIPH 3TOM 000CTPEHUE BO BeeX 3 ciydasx ObLI1o dddex-
THUBHO KYITHPOBAHO BO3BPATOM K TEparuy roJIMMyMaOOM.
OnvH 13 MalMEeHTOoB NoTy4al rianedo B reueHue 14 me-
csirieB 0e3 000CTpeHHid IO OCHOBHOMY 3a00JI€BaHUIO.

K MomeHTy nocnieiHero BU3uTa ObLI0 TakkKe 3a(uK-
CHPOBAHO JIaJIbHEHIIee YITydIlIeHue TapaMeTPOB aKTUB-
Hoctu FOUA y Bcex 8 mannueHToB OCTaBIIMXCS B HCCTIE-
nosaHuu. Bee nmanuenTs! qocturu kak MuHumyMm 50 %
ynyumienus conacHo kpurepusim ACR Pedi, a takxke
YBEJIUYMWIACh IOl JeTell ¢ Ooyiee BBICOKUM OTBETOM
no kputepusm ACR Pedi (puc. 2).

100%

80%

OACR20
OACR30
EACR50
BACR70
EACR100

60%

40%

20%

0%

24 Hepens

nocneaHUn BU3UT

Puc. 2. YnyuweHue cormnacHo Kputepuam ACR Pedi Ha npoTske-
HUM UCCIef0BaHUSA (MCKIHOUEHDI NALMEHTbI, NOJyYaBLIKE
nnaue60)
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Tabnuya 3
M3meHeHns napametpos aktneHocTu KOWA B TeueHne uccneposanus: (0 Henens—nocneaHuii BU3nT)* n=38
MapameTpbl 0 Hepens 24 Hepens MNocnenHuii BU3NT p
CHAQ 0,9 (0,8; 1,3) 0,3(0,1;04) 0,1 (0,0;0,2) <0,002
Obujee cocmosiHue 300poses (oueHka spaqa) no BALL 66,5 (47,0; 81,0) 50 (2,5;11,0) 0,5(0,0;9,5) <0,0009
Obujee cocmosiHue 300po8bs
(OMI:HKCI podumenet) meALU 60,0 (45,5, 70,5) 10,5 (3,5; 20,0) 0,0 (0,0; 3,0) <0,0004
OueHka 6onu no BALL 39,0 (26,0, 54,0) 2,5 (1,0; 14,0) 0,0 (0,0; 2,5) <0,0005
Yucno akmusHeix cycmagos 9,0 (8,0; 16,0) 0,0 (0,0; 0,0) 0,0 (0,0; 0,5) <0,0006
Yucno cycmasos ¢ oepaHudeHuem 08UIeHUSs 13,0 (5,0; 29,5) 0,0 (0,0; 4,0) 0,0 (0,0; 3,5) <0,0008
femMornobuH 128,0 (125;132) 130,5(127,5;132,5) 129,0 (124,5;132,5) <0,11
JlerkounTbl 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) 3,5(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
TpoMboUMTHI 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
* — naumenTbl N® 4 1 5, oTo3BaBWMeE MHDOPMMPOBAHHbIE cornacus Ha 16 n 40 Hepene, GbIIM UCKKOYEHBI U3 aHanM3a

[Tpu orieHKe Y3PPEKTUBHOCTH BCE TCHCHIIMH, OTME-
YyeHHbIe Ha 24 HeJesne, COXPaHUIIUCh, TIPU STOM CHIKE-
HHE YHCJIa aKTUBHBIX CYCTaBOB IPU3HAHO I0CTOBEPHBIM
(p<0,0006). Tlokazarenu remMorpamMmbl (TeMOTIIOOHH,
JICHKOIUTHI, TPOMOOIIUTBI) HA TPOTSHIKEHUH BCETO HC-
CJICZIOBaHMS 3HAYMMO HE MEHSUTUCh. 3a BpeMs HaOutozie-
HUSI CEPhE3HBIX HEXKENIaTeIbHbBIX SBJICHUI HE BBISBICHO,
4acToTa WH(EKIMOHHBIX 3a00JIeBaHUI CYIIECTBEHHO
HE OTJINYAJIACh OT CPEHE-TIOMYISIIUOHHBIX (Ta0I. 3).

3AKJTIOYEHUE

B xozme wccnenoBanms mokazaHa Bbicokas dddek-
TUBHOCTh W TIpHemiieMas 0e30MacHOCTh TOJMMyMada
y JeTed ¢ MOoIMapTUKYJIApHbIMU Bapuantamu FOHA.
TpeOyroTcst nanbHEHIne KITMHIYECKUE HCCIICIOBAHMS
JUTst OoJiee MoJTHOM O1leHKH A(h(HEKTUBHOCTH U Oe3o11ac-
HocTHu ['onMymaba 1 yTBEp K A€HUS eT0 B KauyecTBe Ipe-
napara, peKOMEHJOBAaHHOTO JUIS JICYCHUS PAa3TUYHBIX
BapUaHTOB IOBEHWJIHHOTO UIMONIATUYECKOTO apTPUTA.

PaGora BBIIIOIHEHA ¢ UCIIOIB30BAHUEM JAHHBIX, I10-
JYYEHHBIX B X0JI€ KJIMHUYECKUX UCITBITAHHH I10 TIPOTOKO-
1y CNTO148-JIA3001 B pamkax norosopa CII6I' TIMY
¢ «PAREXEL International» u «Centocor».
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EFFICACY OF GOLIMUMAB IN CHILDREN WITH
POLYARTICULAR JUVENILE IDI-OPATHIC ARTHRITIS

Kostik M. M., Kuchinskaya E.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-

¢ NHdopmaumsa o6 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, Santimov A.V.%, Kostik M.M.?, Dubko M.F.?, Kalashnikova O.V.?,
Masalova V.V.%, Likhacheva T.S.%, Snegireva L.S.!, Grom A.A.? Nekhai S.2, 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 sollA, 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 soJIA, 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 ad-ditional 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 JTA
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 morbidity (morta-
lity?) of sJIA constitutes about 2/3 of the morbidity as-
sociated 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 (JI1A)
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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Prevalence and annual increase of rheumatoid arthritis in a population of different countries (Alamanos V. et al., 2005) fovte 2
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- [1]. Chemokines control the movement of
lymphocytes by regulating cell motility and expression
of adhesion molecules [7].

Human CCRS5 (CC chemokine receptor 5, CC
chemokine receptor type 5) is a protein encoded by the
gene CCR5. CCRS receptor is a member of a subclass
of beta-chemokines, a family of integral membrane
proteins. The gene encoding CCRS 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 1a),
CCL4 (macrophage inflammatory protein b), and CCL5

(regulator of growth, activation, secretion of T-cells).
CCR5delta3?2 is a deletion of 32 base pairs, that leads
to the decreased ability of the CCRS 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 CCRS had a protective effect in
HIV infection. It has been shown that some forms of
HIV initially use CCR5 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.

CCRS 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 [8].

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 CCL5. Indeed, the level of CCRS expression
can influence the proinflammatory effects of T cells in
the synovial fluid, facilitating the accumulation and in-

& [NEOANATP

TOMV Ne4 2014

ISSN 2079-7850



64

OPUTMHANIbHbBIE CTATbU

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 CCR5 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 CCRS5-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 CCRS on the cell
surface. This allele was found to be associated with pro-
tection against rheumatoid arthritis in adults. In 2006,
Prahalad S. with co-authors tested the hypothesis that
genetic variations in CCRS were associated with sus-
ceptibility to JIA. The results showed that two variants

(CCR5-1835T and CCR5delta32) of the gene encoding
CCRS 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.
(2007 was to assess whether the polymorphism of
CCR5delta32 was associated with rheumatoid arthritis
and juvenile idiopathic arthritis in the Norwegian popu-
lation. 853 patients with rheumatoid arthritis, 524 pa-
tients with juvenile idiopathic arthritis and 658 con-
trols were typed for the CCR5delta32 polymorphism.
The frequency of CCRS5delta32 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 confirm the relationship between
CCR5delta32 variant and either rheumatoid arthritis or
juvenile idiopathic arthritis in the Norwegian popula-
tion [4].

Scheibel 1. (2008) studied the association between
CCR5delta32 polymorphism and juvenile idiopathic
arthritis, rheumatoid arthritis patients in patients from
Brazil. This study included 203 patients with rheumatoid
arthritis, 101 patients with juvenile idiopathic arthritis
and 104 healthy controls. The Delta32 allele frequency
was higher in patients with juvenile idiopathic arthri-
tis (9.4%) as compared with controls (3.8 %) and pa-
tients with rheumatoid arthritis (3.2 %). Among patients
with juvenile idiopathic arthritis, CCR5delta32 allele
was observed in 4.1% of patients with oligoarthritis,
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 juvenile id-
iopathic arthritis, in contrast with rheumatoid arthritis,
CCR5delta32 not only does not have a protective ef-
fect, but may be a factor associated with more severe
disease [13].

Given the conflicting results of the CCR5delta32 as-
sociation studies in juvenile idiopathic arthritis pub-
lished 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 relationship between the presence of the
CCRS5delta32 variant and juvenile idiopathic arthri-
tis in the British population. CCR5delta32 was typed in
1054 patients with juvenile idiopathic arthritis and
3129 healthy controls. CCR5delta32 was significantly
associated with protection against the development of
juvenile idiopathic arthritis in the UK population. In-
terestingly, the most pronounced protective effect was
observed in the group of RF-positive polyarthritis
group, although no significant differences were ob-
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Fig. 1. Gel documentation of the results of PCR with primers

served between the subtypes. Meta-analysis of previ-
ously published studies had confirmed the protective
CCR5delta32 connection with JIA. It has been assumed
that CCR5delta32 determines the number of receptors
expressed on the surface of T cells, and, in turn, the
level of CCRS5 expression can influence the migration
of inflammatory cells to the synovial membrane, and
thus can have an impact on the susceptibility to juve-
nile 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-

24 samples in the form of blood dried on filter paper
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° — oo, 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 CCRS delta32 was
16 %, while in patients from Russia it was 21%. The
prevalence of heterozygotes CCRS5delta32 among

dian, 1 — Asian, and 1 — multi-racial. Additional SJIA patients with MAS history was 17 %. No patients
Table 3
Results of own researches
. CCR5/ CCR5/ CCR5delta32/
Total of patients CCRS CCR5delta32 CCRSdelta32
Caucasian American 175 147 28 0
Russian 24 19 5 0
Hispanic or
. 20 20 0 0
Latino
African 12 12 0 0
American
Amer.ican 1 1 0 0
Indian
Asian 1 1 0 0
Multiracial 1 1 0 0
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with homozygous deletions of the chemokine receptor
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 CCR5delta32 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 suscep-
tibility to sJIA. The lack of association between SJIA
and the CCR5delta32 variant that may dampen the [FN-
induced Th1 responses, is also consistent with the idea
that the role of Thl cells in this type of arthritis may
be limited [15]. This specific problem requires further
study.
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FT'MNOTE3A O NPOTEKTUBHOW PO/IN
MYTALIMN CCR5DELTA32 NPU OBEHUJIbHOM
UONOMNATUYECKOM APTPUTE:

MU® U PEANTbHOCTb?

®edoposa E.B., Ezopos A.C., Ammocosa T, Canmumos A.B.,
Kocmuk M. M., fly6ko M. ®., KanawHukosa O.B., Macanosa B.B.,
Jluxayvesa T.C., CHeeupesa J1.C., [pom A.A., Hexali C., YacHeik B.T.

¢ Resume. [Mpeanonaraercs, YTo0 HEOAMHAKOBAsS PacnpOCTPaHeH-
HOCTb B Pa3fiMYHbIX 3THMYeckux rpynnax HLA-reHotmna u my-
Taumm CCR5delta32, npuBoasLLei K HapyweHU aaresvBHbIX
cBoiicTB koampyemoro 6enka CCR5, sBnsetcs ofoHOM M3 NPUYMH
HEeoMHAKOBOM pacnpoCTpaHEHHOCTU HOBEHWBHOMO pEBMATOUA-
HOro apTpuTa B pasnunyHbIX nonynaumsx. lpeanocsinkamm K Tomy,
yto MyTaums CCR5delta32 mMoxeT MMeTb 3HaYeHWe B onpeaene-
HWM MOABEPXKEHHOCTU K 3TOMY 3aboneBaHUio, SBUANCH Habto-
[EeHUs, NokasaBliMe, 4YTo AeneumoHHbI nonuMopdusm CCR5
KpOMe 3THUYEeCKOW cneuuduyHOCTM OBHapYXMBAET Takke mno-
nynsuUMOHHOEe U reorpaduyeckoe pasHoobpasue. Ho coobuieHus
0 ponu Jeneumu reHa xeMokuHosoro peuentopa CCR5 B Boc-
npummumBocTM K FOMA noctatouHo npoTmMBopeymBbl. bbino npo-
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aHanusnpoBaHo 234 obpasua OHK nauneHToB € CUCTEMHbIMU
dopmamu FOMA. [inarHo3s 6bi1 yCTaHOBNEH B COOTBETCTBUM C KpU-
Tepusimu ILAR. IHK 6bina BblgeneHa ¢ ucnonb3oBaHmeM QlAamp
Mini Kit (QIAGEN) B cooTBeTCTBMM C NpunaraeMbiM NpOTOKOIOM.
Hawm pesynbtathl He BbISBUAW PA3NYMa B HANMuMKM MyTaLuu
y naumeHToB C cucteMHbiM HOMA, y NauMeHTOB C CUMCTEMHbIM
HONA, 0CnoXKHEHHbBIM CMHAPOMOM MakpodaranbHOM aKTUBALLMM, U
B NONynsuuu B LenoM. Halwm pesynbraTbl He NO3BONSKOT CYUTATD
[l0Ka3aHHOM NpoTekTMBHYt0 ponb MyTaumum CCR5delta32 otHocu-

¢ NHbopmaums 06 aBTopax

TenbHo ¢ HOPA, 4yTo MoXeT 6bITb 06YCNI0BNIEHO BO3MOXHOM B3au-
MocBs3bto ¢ HLA-reHoTMnom nnbo ¢ npounMu haktopamu, acco-
LMMPOBaHHbIMK C STHUYECKOM NPUHALNEXHOCTbIO. BMecTe ¢ Tem,
3TO MOXET ObITb PACLLEHEHO, KaK [OMO/HUTEIbHOE CBUAETENLCTBO
uenecoobpasHocTH BblgeneHus cuctemHoro KOPA B kavecTBe ca-
MOCTOSITENIbHOTO 3ab0/1eBaHMS.

¢ Key words: CMCTEMHbBIN I0BEHUNbHbBIN MAMONATUYECKUIA apTPUT;
myTaummn; CCR5delta32; sTHUYHOCTD.
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OUTCOMES OF TREATMENT OF JUVENILE IDIOPATHIC ARTHRITIS RELATED UVEITIS

WITH TNF-ALPHA INHIBITORS

© E.V. Gaidar?, M.M. Kostik?, L.C. Snegireva®, M.F. Dubko?, V.V. Masalova?, E.D. Serogodskaya!, A.S. Macievska?,
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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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Frequency of JIA subtypes in groups (P>0.30)

Table 1

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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PE3VJIbTATbl IEHEHUS YBEUTA,
ACCOUMNPOBAHHOTO C KHBEHUJIbHbIM
UWOANONMATUYECKUM APTPUTOM,
UHTUBUTOPAMU ®HO-AJIbDA

lalidap E.B., Kocmuk M. M., CHezaupesa /1.C., [ly6ko M. ®.,
Macanosa B.B., Cepozodckas E.[., Mayuesckaa A.C.,
XaliHec A.

¢ Resume. poaHanu3npoBaHa 3G PEKTUBHOCTb NPUMEHEHUS
reHHO-uHXeHepHoW Buonormnyeckon Tepanuu (TUBT) nBymsa
npenapatamMu 610KupylLWMMKM GaKTOp HEKPO3a onyxonen-a
(®PHOQ) — apanumymabd (ADA) u nubnmnk-cumad (MHD) y pe-
TeW, CTpajaloWmnx yBEUTOM, aCCOLMMPOBAHHLIM C HOBEHU/b-
HbIM wuAauonatuyeckum aptputom (KOUMA), pe3ncTeHTHbIM
K KOMOWHWMPOBAHHOW Tepanuu MeToTpekcaToM C Tonuye-
CKMM CTepoupamu, a Takxke K KOMOMHAUMKM MeToTpekcaTa C
LpyrMMu Hebuonornyeckumm 605e3Hb-MoaUOULUPYIOLWMMU
npoTuBopeBmMaTuyeckumun npenapatamu (BMIM) un cucrem-
HbIMKM KOpTMKOCTepoupamu. B wuccnepoBaHue BK/IKOYEHO
37 neteit (73 % peBoyku). Bo3pact nauneHToB coctaBui ot
5 no 17 net Ha MoMeHT Havana M'MBT. Mpu npumeHeHun ALA
CToMKas peMmuccus yeemTa Hactynuna B 61 % cnyyaes, B 18 %
CHM3MNach YacToTa peumauBoB, y 14 % peteit 3aperucrpu-
poBaHbl 060CTpeHns 3aboneBHaus, KOTopble, Kak NpaBuo,
6bInn CBA3aHbl C OTMEHOW COMYTCTBYIOLWEN LUTOCTaTUYECKON
Tepanun. Ha tepanun UH® y 78 % peteit 3apernctpupo-
BaHa CToMKas pemuccus, y 22 % peTeilt neyeHue oKasanochb
HeadhdekTMBHbIM. CPOKM HACTYMNEHUS pEMUCCUMM yBEMUTA Ha
doHe Tepanuu AOA, MH® 3aBUCAT OT TAXKECTU MOPAXKEHUS
rnas, CpOKOB Ha3HaYeHWs WMMMYHOCYMpPEeCCUBHOM Tepanuu.
PaHHee HasHauyeHue Tepanuu TMBT npu otcyTcBuM 3ddekTa
OT CTAHAAPTHOM Tepanuu Hebuonornyeckmumu BMIIM nosso-
ngeT 0OCTUYb peMuccum B 6onee KOPOTKME CPOKM, @ Takxke
YMEHBWMWTb YaCTOTy U CTEMEHb BbIPAXXEHHOCTU OC/IOXHEHUN,
06YyCNOBNIEHHbIX KaK CaMWM BOCMANUTENbHbIM MPOLLECCOM,
Tak M Nob6oYHbIMU 3PdeKTaMM nekapCTBEHHbIX NPenapaTos,
B YaCTHOCTU, KOPTUKOCTEpOUA0B. [laHHOEe nccnenoBaHue Tpe-
6yeT NpoA0IKEHNS B 4aCTU YBENMYEHUS YACTEHHOCTH BbIBOp-
KW M NPOAOIKUTENBHOCTM Nepuoaa HabnoaeHUs AN OLEHKH
[ONrocpoyHoir 3G PeKTUBHOCTM M He30nacHOCTU MpuMeHe-
Husa 6nokatopos ®HO-a B Tepanun FONA-accoumMmMpoBaHHbIX
YBEUTOB.

¢ Key words: yBeuT; OBEHUbHbIA MAMONATUYECKUI apTpuT;
6nokatopbl hakTopa Hekpo3a onyxonei-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
CCR5 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. | 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

CCRS delta 32 is agenetic variant of CCRS re-
ceptor with 32 nucleotides deletion that affects its li-
gands binding. CCRS is recognized as a number of
cytokines including RANTES, MIP-1o and MIP-1§.
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]. CCRS5 delta 32 mutation
reduces number of CCRS5 receptors on the surface of
T lymphocytes. The CCRS5 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 CCRS 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 CCRS delta32—con-
taining ancestral haplotype at about 700 years ago, with
an estimated range of 275-1875 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 CCRS 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 CCRS5 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 CCRS5 therefore driving its
frequency upward in ancestral Caucasian populations
(Table 1) [11].

Frequency of CCRS 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].

& NEOVATP

TOMV N4 2014

ISSN 2079-7850



OPUTUHANDBHbBIE CTATbU 75
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 CCRS 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.

o

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°-c0; 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

CCRS 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 CCRS5 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].

|

T @

| 196bp -

Fig. 2. Results of gel documentation of PCR

It is known that the allele CCRS5 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 CCRS5 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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PACNPOCTPAHEHHOCTb MYTALUWUU CCR5 DELTA32
CPEOVW TYHOPOBbIX HEHLLEB AMAJIA

Ezopos A.C., ®edoposa E.B., AMmocosa T., Aepycur C.J1.,
CaHmumos A.B., Hexali C.

¢ Resume. CCR5 delta32 — reHetnyeckmit BapuaHt CCR5,
npeacTaBnaowWwmnin coboi peneumto 32 nap OCHOBAHWM, KO-
TOPbI NPUBOAMT K HapyLIEHUIO aLre3nBHbIX CBOWCTB KOAM-
pyemoro et 6enka CCR5 T-knetok. [pepnonaraertcs, 4to 31a
MyTaLWa BO3HMKNA NPUMEPHO ABE C MONOBUMHOM ThICAYM NeT
Ha3aj M Co BpeMeHeM pacnpocTpaHunach B EBpone. B rete-
PO3UrOTHOM COCTOSIHUM 3Ta MYTaLMS CUIbHO YMEHbLUAET LWaHC
UHPUUMPOBaHUS KneTkn BMY, B roMO3UTrOTHOM, NO-BUAUMOMY,
NPUBOAMT K MOMHOM HEBO3MOXHOCTUM MHPUUMpOBaHMS BNY.
Mytaumns CCRS5 delta32 B reTepo3uroTHOM COCTOSIHUM BCTpe-
yaeTtcs B EBpone c yactoTon 5—14 %. Bcrpeyaemoctb CCR5S
delta32 3a npepenamu EBponbl KpalHe Mana, BO MHOMMX
HeeBpOMeNCKUX 3THUYECKMX TPynnax OHa MOMHOCTbK OTCYT-
cTByeT. PacnpocTpaHeHHOCTb [aHHOW MyTauMu B MOMynauuu
HEHLEB paHee He ucCiefoBanach, NPeanonaranoch, YTo OHa
[Lo/MKHa ObITb HUXeE, YeM Yy eBponelineB. Hamu 6bi1o npose-
[leHo uccnepoBaHve 54 06pasLoB KPOBW HEHLEB, NPOXMBaAtO-
WMX Ha TeppuTopumn fIMano-HeHewLKoro aBTOHOMHOIO OKpyra.
Ons Boioenenna OHK mcnonb3oBanca QlAamp DNA Mini Kit
(QIAGEN) B cooTBeTcTBMM C NpunaraembiM npoTtokonoMm. C Le-
nbto npaeHTudukaumn peneumn CCRS5 delta32 npumenanacb
nonuMepasHasg LenHas peakuus C NpUMeHeHMeM NpanMepoB:
CCR5-D32-F: 5°CTTCATTACACCTGCAGTC3', CCR5-D32-R:
5"TGAAGATAAGCCTCACAGCC3" npu cnenywlWwmx YCnoBUSX:
95°-5'x1; 95°-15»—55"-15» —72°-60»x40; 72°-10'x1 — 4°- oo;
NPOAYKTbl peakuuu 6binn pasgeneHbl B 2% arapo3HoMm rene
B TeyeHue 1,5 yacos; renb-gOKYMEHTMPOBAHME NMPOBOAMIOCH
c nomouibto Gel Doc XR Plus (Bio-Rad, CLLA). Mo pe3synstatam
NpoBeAEeHHOro NCCNef0BaHNA pacnpoCTpaHEHHOCTb Ucceaye-
MOV MyTauuu cpeam HeHues coctaBuna 9,3 %. Takum obpaszom,
pacnpocTpaHeHHocTb MyTauun CCR5 delta32 cpenu HeHues,
npoXxuBawlWwmnx B AMano-HeHeLKOM OKpyre, COOTBETCTBYET ee
pacnpoCTPaHEHHOCTU Yy eBpOneiLEeB. DTO MOXET CBUAETENb-
CTBOBATb O EBPOMNENCKOM NMPOUCXOXKAEHUN HEHLIEB.

¢ Key words: CCR5 delta32; HeHLbl; 3STHUYECKME TPYNMbl.
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CLIMATE CHANGE, HUMAN HEALTH AND WELL-BEING IN YAKUTIA

© V.P. Shadrin?, T.Ye. Burtseva?, S.L. Avrusin?, I.V. Solodkova?

!Yakut Research Centre for Complex Medical Problems SB RAMS;
2Saint Petersburg State Pediatric Medical University

Resume. A specialist of the Yakutsk Research Centre designed the study 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.

Keywords: 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.

98]

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 1, 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)

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
Ne 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 difficult to predict when spring will 96 | 20 29 25 0 5 71 20 24
come
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 2 19 9 13 2 100
forest because of more swamps
18 It has become more difficult to travel along tundra and 25 16 104 12 10 8 13 6 96
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 26 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
fOzi.esstwamps 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
Q9. Snowstorms became stronger and more
frequent 9 9 45 0.00
Q10. Foggy weather became more frequent 52 25 0.01
3110%&5:(0:1;5 become more difficult to predict a 25 63 002
\%gt.r:'épas become more difficult to predict good 61 87 001
013. It has become more difficult to predict when
sE)ring will come P 100 78 0.01
l%%:rr. 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
018. 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
020.You can hunt fewer birds 30 84 0.00
Q21. You can hunt fewer wild animals 40 88 0.00
0.22.You can gather less berries 22 95 0.00
023. You can gather less mushrooms 26 94 0.00
0Q24. You see fewer lemmings 10 68 0.00
Q25. Reindeer grazing has become more
c:)mplicated ’ ’ 10 88 0.00
026. Wild animals became lean 61 83 0.04
e, et 5 oo becae e " 6

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 17.1
F')r;fra;‘gg‘oogtfalli'\t/\é Nizhnekolymsky - 56.8 118 256
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
'”fa”tlnc“)‘(’)ré"df'ty Nizhnekolymsky 21644 15238 1000.0 37250 3639.5
P idren Gorny 24009 32096 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]

Class ICD 10 (version: 2010)

Per 1000 of children

2005 2006 2007 2008 2009
Certain infectious and parasitic diseases (A00-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 11671 12943 1398.3
Diseases of the digestive system (K00-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 -0.2 02 1.0 20 35

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.

Acknowledgements

This paper covers the results of the research sup-
ported by grants “Health Assessment and Optimiza-
tion of Medical Care to the Natives of Yakutia in Terms
of Innovation and Telemedicine” (State Program, Grant
#636), and Rock Foundation, NYC, USA.

REFERENCES

1. Ivanova A.T., Petrova l.LE., Yegorova E.E., Sleptso-
va D.A. Glavnyye indeksy sostoyaniya zdorovya materi
i rebenka v Respublike Sakha (Yakutiya) v2005-2009
[The main indices of the health of mother and child
in the Republic of Sakha (Yakutia) in 2005-2009].
Spravochnik  statisticheskikh  dannykh. Yakutsk:
MIATs Ministerstva Zdravookhraneniya respubliki
Sakha (Yakutiya). 2010.

2. Samoylova I.Yu. Grigoryeva V., Kornilova M.V. Prugo-
va E.M., Kolesova E.A., Budatserenova L.V., Danilo-
va M.A. (editors). Gosudarstvennyy doklad o sani-
tarnom i epidemiologicheskom blagosostoyanii
naseleniya v respublike Sakha (Yakutiya) v 2012 godu
[State report on sanitary and epidemiological welfare
of the population in the Republic of Sakha (Yakutia)
in 2012]. Avilable: http://14.rospotrebnadzor.ru/c/
document_library/get_file?uuid=d8445258-7373
-429f-87aa-658235949a74 &groupld=430992 (Ac-
cessed 25.09.2014).

3. Burtseva T.E., Uvarova T.E., Savvina M.S., Shadrin V.P,,
Avrusin S.L., Chasnyk V.G. Health status of native
people living in the Republic of Sakha (Yakutia). Int
J Circumpolar Health. 2013; 72: 21166-Available
from:  http://dx.doi.org/10.3402/ijch.v72i0.21166
(Accessed 25/09/2014).

4. Hansen J.E., Ruedy R., Sato Mki, Imhoff M., Law-
rence W., Easterling D., Peterson T., Karl T. A closer
look at United States and global surface temperature
change. ) Geophys Res. 2001; 106: 23947-63. Avail-
able from: http://data.giss.nasa.gov/gistemp/graphs_
v3/ (Accessed 25.09.2014).

5. Lisiecki LE, Raymo ME. A Pliocene-Pleistocene stack
of 57 globally distributed benthic 8180 records. Pa-
leocenography. 2005; 20:18PA1003.

U3MEHEHUE KJIMMATA, 310POBbE
U BJIATONONYYUE YEJTOBEKA B AKYTUMUN

LWadpun B.T1., bypuesa T.E., Aepycur C./1., Conookosa M.B.

¢ Resume. MccnenoBaHue nNpoBefeHO Ha MaTepuane couMo-
JIOFMYECcKoro onpoca, NPoBeAEeHHOro nyTeM O4YHOro cobece-
[LLOBaHUS CMeLManucToM HayYHO-UCCNeA0BaTENbCKOrO LeHTpa
SlkyTcka. bbinm onpolweHbl B 06wei cnoxHoctn 145 cybbek-
TOB, MPOXMBAOLWMX B 8 CeNbCKMUX noceneHusx. MNpencraBnex-
Hble AaHHble, NOKa3bIBaOT, YTO B OOLLEN CNOXHOCTU caMble
BMeYaTnslme MU3MeHeHUs 3aperucTpupoBaHbl ANs cneayto-
WMX NPU3HAKOB: TOHbLUE Nef Ha peKax, BoAa M Nef B pekax
6onee MyTHble, KONMYECTBO CONTHEYHbIX AHEN Bonblie, TpyaHee
npeackasaTb XOpOLWY NOroAy U HaYano BeCEHHUX NaBOLKOB,
peku WM Mops MOKpbIBAKTCS NIbAOM MO3XKe, 0X0Ta, pblbanka,
cbop rpMboB M Arof, NPOXOAUT HE TaK YCMeLHO U KONUYeCcTBO
KoMapoB 6onblue, 4yeM 3To 6bI10 5 neT Haszaa. YcTaHoBEHO,
4TO MOBCEAHEBHAN AESTeNbHOCTb OXOTHUKOB, Pbl6akoB U Na-
CTYXOB, XMBYLUMX B IKYTUM U3MEHUNACh B TEYEHUE NOCNEAHUX
5 net B cBS3M C U3MeHeHWeM KnumarTa. JToau, XUBYLLME B LieH-
TpanbHOM Yactu SKyTMM CTpajaloT B GONbluei CTeneHu, 4To
cBsi3aHo C 6onee BbICTPLIM NOTENAEHUEM. DTN UBMEHEHMS, KaK
npeanonaraeTcs, NpMBOAST K NpobnemMam ¢ NporHo3oM noro-
Libl B KPATKOCPOYHOM U AONTOCPOYHONM NepcrekTUBe, TPYAHO-
CTAMM NyTewecTBUIA BAOMb TYHAPbI M leca, C BbINAaCOM ONleHel,
npobnemM c pbibankoi, oxotoi, cbopom rpuboB U groa. TeH-
LEeHUMU MNAfEeHYeckoi CMEpPTHOCTM M 3a601eBaeMoCTU B UC-
CnefyeMblX pernoHax He CBfi3aHbl C U3MEHEHUEM K/IMMaTa,
u xoTs 3a60neBaeMocTb B SIKyTUM UMeEET TEHLEHLMIO K pOCTY
KakK BO B3pOC/bIX, TaK U B LETCKMX MOMYNSLUMAX B OCHOBHOM
3a CYeT yBeNnYeHuUs pacnpoCcTpaHEHHOCTM 3aboneBaHuit op-
raHoB [bIXaHWs, KPOBOOBPALLEHNS U MULLEBAPUTENBHOMN CU-
CTeMbI, 3TOT GAKT BPSA M MOXET ObITb CBA3AH C U3MEHEHUEM
Knumara.

¢ Key words: v3MeHeHne knumata; 3a60n1eBaemMoCTb; pervoHbl
SAKyTUK; aHKETUPOBaHMe.
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YIOK: 2222222202222222000277?

XAPAKTEPUCTUKU TEHEHNA BEPEMEHHOCTU KAK ®AKTOPbI, ONPEAENAIOLWUNE
AEATEJIbHOCTb CEPOEYHOIO OCUMUNNATOPA PEBEHKA B PAHHEM HEOHATAJIbHOM

NEPUOAE

© A. Bakax!, U.B. ConopkoBa?, T.J1. KopHuuwmna?, E.B. Mankuna?, 0.B. lLlagpuHa3, A.B. AnpnaHos?, B.T. YacHbik?

"He3asucumblii rocnuTans, Ip-Pusg, Caynosckas Apasus;

2I'BbOY BIMO «CaHkT-MeTepbyprckiil rocyAapCTBEHHbIN NeamaTpuyeckuii MeaMUMHCKUIA YHuBepcuTeT» Mun3apasa Poccum, PO;
3IKYTCKIM Hay4HbIi LLEEHTP KOMMNIEKCHBIX MeaunLmHckux npobnem CO PAMH, Akytck, PO

Pesiome. C Lenblo OLEHKM BAMSHUS NaTonorMn 6epeMeHHOCTM Ha TEMM U PUTM CepLEeYHbIX COKpalleHW pebeHka B paHHeEM
HeoHaTanbHOM NEPUOAE, UCCNEef0BaHbl XapaKTEPUCTUKM CEPOEYHOro OCLMANATOPA, OMUCAHHbIE B TEPMMHAX CMEKTPanbHON
MAOTHOCTM MOLLHOCTM, pacCYMTaHHOM Ang psgos nocnepoBatenbHbix 100-250 kapAMOUMKNOB, 3aperMcTpMpoBaHHLIX MO
nnutenbHocTn RR-mHTepBanoB KT, 3anucaHHbIX B ha3y OpTOAOKCANbHOMO CHa. AHaNM3MpOBaNu KOPpensLuio XapakTepucTuk
ceppeyHoro putMa, nattepHa JKI pebeHka, 3aperncTpupoBaHHbIX B TEYEHME NEePBbIX 5-TW AHEN nocie ponaoB, U NapaMeTpoB
TeyeHus 6epeMeHHOCTH, ONMCAHHOM Kak B TEPMUHAX HO30/10rMYecknx Gopm,Tak U B TepMUHax cuMnTomoB (Bcero 122 napameTpa).
B uccnepoBaHue BkntodeHbl 160 HoBOpOXAEHHbIX. HapkoMaHuMs, TOKCMKOMaHMs, HEBO3MOXHOCTb 3am0/IHUTb OMPOCHUK UK
noanucatb MHOOPMMPOBAHHOE COrnacue, TSkenoe 3aboneBaHMe HOBOPOXKAEHHOTO, reCTaLMOHHbIM BO3pacT MeHee 28 Hedenb
u/unu macca tena pebeHka npu poxneHun meHee 1500 rpamm 6binmn onpeneneHbl KaK OCHOBHbIE KPUTEPUM UCKITHOUYEHMS.
MokazaHo, YTo Npe3knamMncus, OCIOXKHSIOLLLAS NePBYO NONOBUHY 6epeMeHHOCTU, U 3ab01eBaHMS XEHLLMHbI, CONPOBOXAAtOLLMeECS
TeMnepaTypo#n Bbiwe 38 rpagycoB Lenbcus, 3apernctpupoBaHHble nocie 8-i Hepenn 6epeMeHHOCTH, SBAAKOTCS (haKTopamu, B
CYLLLECTBEHHOW CTEMNeHU onpeaensowmnMn AesTeNbHOCTb CEPAEYHOro ocumnngTopa pebeHka B paHHEM HEOHATaslbHOM Mepuofe
€ro XM3HW, HO He BAMUALWMMM Ha amMnanTyay 3ybuos IKI u anutensHocTs PQ 1 QT- uHTepBanoB. bepeMeHHOCTb, OCNOXKHEHHAS
B NMEpBOW MONOBWHE, CNOCOOCTBYET pa3BMTMIO y pebeHKa Mo MeHbluel Mepe B TeYeHwe MepBbiX 5-TW OHEN nocie poAaoB
6paamkapamMn 1 60nbLIoK BapuabenbHOCTU pUTMa cepaua, @ 6epeMeHHOCTb, OCIOXKHEHHAs BO BTOPOM NOMOBMHE, CNocobcTyeT
Pa3BUTUIO TaxmMKapauuM M Manoi BapuabenbHoCTM putMa cepaua. MpeanoxeHbl rmnoTeTMyeckme NpoCTPaHCTBEHHbIE MOAEM
pacnpefeneHus necMernkepHOM akTMBHOCTM AJis Cly4aeB HOpManbHOM 6epeMeHHOCTM 1 6epeMeHHOCTH, OCTOXKHEHHOM B MepBOW

1 BTOPOM MOMOBUHE.

KnioueBble cnoBa: 6epeMeHHOCTb; HOBOPOXKAEHHbIW; PUTM CepALA; CNeKTpanbHbli aHanms; JKI.

BBELEHUE

B Hacrosiee BpeMsi 101 HApyLLIEHUSIMU CEPIEUHOTO
puTMa (apUTMUH, TU3PUTMHUM) TPATULMOHHO TOHUMA-
0T JTI0ObIe HApYIIEHUS! pUTMUYHOM U MOCIIEI0BATEIb-
HOMU JedarenbHOCTH cepaua [23].

Kak y B3pocibIX, Tak U y JIeTeil BCTpeUyaroTcsl OqHU
U Te ke HapylIeHus! putMa cepiaua. OnHako, IPUUUHBI
UX BO3HHMKHOBEHHS, TE€UEHHE W IPOTHO3, a, CJeloBa-
TEJIbHO, U MPOrpaMMbl TE€paruu y JIeTell U B3pOCIbIX
YacTO Pa3IUYHBbI.

Jlo HeaBHEero BpeMeHU NaTto(hu3nOIOrHIECKUe Me-
XaHU3MBbl BOSHUKHOBEHHUS PA3TUUHBIX (POPM CepAeUHBIX
JU3PUTMUM, KaK U camMa UX paclpoCTPaHEeHHOCTb B I110-
MYJSAIUH, B aCMIEKTE AUHAMHKH SIEKTPOPHU3HOIOrHye-
CKUX 0COOEHHOCTEH M SMUIEMHOJIOTUU B KOHTHHYYME
«HOBOPOXKJICHHBI—PeOEHOK—B3POCIBINY HE TIPUBJICKA-
a1 ocoboro BHUMaHUSA. C BHEAPEHUEM CPEICTB JJIEK-
TPOHUKHU U BBIYUCIUTEIbHON TEXHUKH B KIMHUYECKYIO
Y 9KCIIEPUMEHTAJIbHYIO MEIULIUHY CTaJId BO3MOKHBIMU
00001IeHYSI, W3MEHUBIIME HaKM (QyHIAMEHTAIBHBIC
NPEICTABICHUS O MOHATUAX «HOPMa» U «IATOJIOTUS».
Oxkazanoch, 4YTO ONpPEesICHUs TOHATHH, HCIOIb30BAB-
LIMECs] paHee, ¢ TOYKU 3PEHMsI KaK dKCIEPUMEHTallb-
HOH, TaK U KIMHUYECKOM MEIULIUHBI HE BCETAA KOPPEK-
THBI, TIOCKOJIbKY Ha PaHHUX JTalax pa3BUTHA peOeHKa

JIOCTaTOYHO YaCTO PETHCTPHUPYIOT TPAH3UTOPHBIE CO-
CTOSIHMSI, MHOT/Ia TPAKTyeMble Kak (PU3MOIOTHYECKUE
[6, 19], a mHOTMA (Y B3POCIHBIX TPAKTHYECKH BCETA) —
Kak marosiorudeckue [9, 18].

CunraeTcs, 4TO B CTPYKType IETCKOW KapAHuoio-
TMYECKOl 3a00/IeBa€MOCTH M TNPHYUH JIETATBHOCTH
HapyILIeHUs pUTMa cepila JOCTaTOYHO LIMPOKO pac-
npocTpaHeHbl. X ypoBeHb OpHUEHTHPOBOYHO OLEHH-
Baercs, kak coorBercTBytomuit 60—70 %, oqHako, HaIO
MIPU3HATh, YTO JOCTOBEPHBIE CBEIEHHS O paclpocTpa-
HEHHOCTM HApyLWIEHUW pUTMa ceplua B JIETCKOW Io-
MYJALUUN TPAKTHYECKH OTCYTCTBYIOT. OCHOBHOM IpH-
YUHOW 3TOrO SIBISIETCS HEBO3MOYKHOCTh YBEPEHHOMU
T GEPEHIINPOBKU TPAH3UTOPHBIX (HDU3HOIOTHYECKUX
Y YCTOWYMBBIX MATOJIOTHYECKUX (HOPM Taxu- U Opaju-
KapIu¥, MUTPALlIH BOJUTENS PUTMA U €TUHUYHBIX IKC-
TpacucTon u np. [2, 3].

Kak m3BecTHO, HauOONBIINI PUCK Pa3BUTHUS Cep-
JICYHBIX AapUTMUHA OTMEUYAIOT B IEPHOAE HOBOPOXK-
JIEHHOCTH, B Bo3pacTe 4-5 met, 7-8 net, 12—13 ner,
B CBS3M C YE€M B paMKax JMCIaHCEpU3aluu B 3TH BO3-
pacTHbIe epuobl PEKOMEHI0BaHO MPOBOIUTH 00513a-
TEJBHBIA AIEKTPOKAPAUOTPAPUIECKUN CKPUHUHT [3]
C TOCJEIYIOUMM I0 IMOKa3aHUSIM CyTOYHBIM MOHHU-
TOPUPOBAHUEM BJIEKTPOKapAuoTrpaMmbl [1], 4To BMe-
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Tabnuua 1

HekoTopble xapakTepuctukn 06cienoBaHHbIX HOBOPOXAEHHbIX

Ne Xapakrepucrtuka CpefHee 3HayeHue [paHuLbl Bapuaumm

1. CpokK rectaummn K MOMeHTYy poxaeHus (Hea.) 38,2 28-45

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

3. [nvHa Tena npu poxaeHuu (cMm) 49,3 39-59

4. OKpY>XHOCTb rof10BbI (CM) 34,2 27-37

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

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

CT€ C JOMOJHUTEIbHBIMU METOJaMH HCCIICIOBAHUS
TpeOyeT IOBOJBHO CYILIECTBEHHBIX 3arpar. Bmecre
¢ TeM, paboThl, TOCBSIICHHBIC aHAJIN3Y €CTECTBEHHOMN
9BOJIIOIIUH CEPJCUHBIX aPUTMHUH, TO3BOJIUBIIHE ObI CY-
IIECTBEHHO COKPAaTUTh ATH 3aTPaThl, HEMHOTOUHCIICH-
HBI, U, B OCHOBHOM, UMEIOT OTHOIIEHUE K ONHCAHUIO
BO3PACTHOM AMHAMUKH JJIUTENBHOCTH UHTepBaia PQ
ANIEKTPOKAPANOTPAMMBI TIPH  aTPHOBEHTPUKYISIPHOI
omoxaze [12]. HeoOxoqumo MoguepKHyTh, YTO B 3HA-
YUTEIHHON YacTH 3TO 00YCJIOBJICHO TE€M, YTO B OTIH-
YHie OT B3POCIHbIX, ¥ AeTel HapylIeHHe pUTMa 4acTo
HE CONPOBOXKAAITCA KIMHHUYECKOW CHUMIITOMATHKOM,
CaMOYyBCTBUE peOCHKAa B TEUCHHE JIUTEIBLHOTO Bpe-
MEHH HE CTPa/IaeT, YTO HE JaeT OCHOBAHMM JIJIS IPOBE-
JICHUsI CBOEBPEMEHHOM AMArHOCTUKH M JIeJaeT HEBO3-
MOXHBIM YCTaHOBUTH JJIUTEIILHOCTH CYIIIECTBOBAHUS
apUTMHK U BO3pacT peOcHKa B Hauale 3a00JieBaHws.
B cBs3M ¢ 3THM Ui OLIGHKH PHCKA BO3HUKHOBEHUS
CEpJCYHBIX JU3PUTMHUHA YacTO HCIOJIB3YIOT AHAIN3
naTTepHa perysilud PUTMa MO B3aMMOOTHOILEHUIO
B €r0 CTPYKType MEPUOAMYECKUX HETEePUOAMYECKUX
kommoneHt [10, 11, 14, 16, 20].

PazButne sToro HampaieHHUS UCCIEIOBAaHUN B Ha-
CTOSIIIIEE MIET JIOCTAaTOYHO HMHTEHCHUBHO IIOCKOJIBKY
MOJI BIMSTHUEM YCIICHIHOTO TPHIIOKEHUSI METoJa Tak
Ha3bIBAEMOT0 «O0OBEKTHOTO MPOrPAMMHPOBAHMS IS
pa3paboOTKH apXHUTEKTYPhl CIOKHBIX KOMIIBIOTEPHBIX
MIPOTpaMM B MEIUIIMHE BHOBb MOSBUIICS HHTEPEC K HC-
CJIEJIOBaHUIO OCOOCHHOCTEH (OPMHUPOBAHHMS YeTIOBEKa
Ha paHHHUX ATallax €ro pa3BUTHUS O] BIUSHHEM COBO-
KyITHOCTHU HACJEyeMbIX U MPUOOPETEHHBIX (DaKTOPOB,
MOJTYYMBIINHA Ha3BaHHE «(eTaabHOE MPOrPaMMHUPOBa-
HUe pa3BuUTHs yeroBeka» [§, 13, 17].

LLENIb UCCNEAOBAHUA

OrneHka BIUSHUS NATOJIOTUN OEPEMEHHOCTH B TEp-
BOM M BTOpOY MOJOBHHE Ha (pOPMUpPOBAHUE PUTMUYE-
CKOI1 IeITEeIbHOCTH cepala y peOeHKa B HEOHATAIIbHOM
epuoae

MATEPUAJIbl U METOAbI

OHCHCHLI XapaKTCPUCTUKU CEPACHHOTO OCHUIIIATO-
pa pebeHKa B HEOHATaJIbHOM IIEPUOE U POBE/ICHA MO~
IIBITKA BBISIBJICHUS UX CBSI3U C OCOOCHHOCTSMU TEUCHIUS
0epeMEeHHOCTH U POJIOB.

YV 160 HOBOPOXIEHHBIX B TE€UEHHE MEPBBIX 5 THEH
KHU3HU aHAJM3UPOBAIH CBS3b XapaKTEPUCTUK CTPYK-
Typsl pUTMa Cep/la, WHTEPBAJIBHBIX XapaKTEPHCTHUK
OKT u naronoruu GEpeMEHHOCTH, OMUCHIBAEMOW Kak
B TEPMHUHAX HO30JOTMYECKUX (HOPM, TaK U B TEPMHUHAX
cumntoMoB. CocTosHMe AeTel onmuchiBanu 122 xapak-
TEPUCTUKAMU OCPEMEHHOCTH (AaHKETHPOBAHHE), POJIOB
Y PaHHETO HEOHATAJILHOTO Pa3BUTHA.

JleTelt BKIIOUANHM B MCCIICIOBAHHUE CIyYalHBIM 00-
pa3oM BO BpeMs MPO(PHUIAKTHIECKUX OCMOTPOB IO YI0-
BJIIETBOPEHHIO KPUTEPHUEB BKIIIOUCHHUS.

KpurepusmMu BKITIOYEHUS B HCCIICIOBAHUE CITYXKH-
JIA: TOJ1 MY?KCKOM WJIM KEHCKHM, BO3PACT BKIIOUUTEIb-
HO 70 5 NHS MOCHe POXKACHUS Ha MOMEHT BKJIIOYECHUS
a TaKXKe JKeJIaHNe MaTepu MPUHUMATh Y4acTHE B UCCIIe-
JIOBAaHHH, YIOCTOBEPEHHOE MOIMHCAHUEM UH(OPMHPO-
BAaHHOT'O COTJIACHSI.

B kputepumu HCKIIOYEHHSA, B YAaCTHOCTH BXOAHM-
M yHoTpeOJIeHne HAPKOTUYECKHX BEIECTB MaTephbIO
BO BpeMsi OEpEeMEHHOCTH, HEBO3MOKHOCTb 3aIIOJTHEHUS
AHKEThl OEPEMEHHOH, TSIKEJIOE COCTOsIHUE pedeHKa I1o-
Clle POJOB, CPOK IeCTallMi K MOMEHTY POJIOB MEHee
28 Hemenb, MMOO Macca Tela MPH POXKJICHUM MEHee
1500 .

HexoTopseie xapakTepucTuku 006cae10BaHHBIX HOBO-
POXKICHHBIX, TPEJCTABICHHI B Tabnuie 1.

JU1s1 BBISIBIIGHUS CTPYKTYPBI PUTMa Cepla 3JIeKTPo-
KapJuorpaMMy pETUCTPUPOBAIN B OJHOM H3 CTaH-
JAPTHBIX OTBEICHUH, BEIOMpPAEeMOM TIPH BU3yaIH3alluu
ANEKTPOKAPANOCUTHAIA HAa SKpPaHEe MOHHUTOpA IO Hau-
oonbmeit amruntyne 3yona P. [Tocie BeiOopa oTBeje-
HUSI CUTHAJI IEPEKIIF0YaIi Ha BXOJ] aHAJIOTO-IU(POBOTO
npeoOpasoBarens (4actora KBaHTOBaHus 512 ['m),
BXOJMILEr0 B CTPYKTYypy aIlmapaTHO-IPOrPaMMHOIO
koMmrmiekca (mareHt Ne 2252696 ot 27.05.2005), peru-
CTPUPYIOILET0 MHTEPBAJIbHBIE XAPAKTEPUCTUKU IJIEK-
Tpokapauorpammel (puc. 1). Ilporpamma craructude-
CKOTO aHajM3a CepAEYHOro pUTMa BKIIOYana B cels
070K aBTOMAaTHYECKOTO M3MEPEHHUsl UIUTEIbHOCTH
KapIOIMKIIa, OJIOK POpPMHUPOBAHUS apXUBHOTO (aiina,
OJI0K aHanM3a pacrpeneneHus KapIHOIUKIOB 0 JUIU-
TEJIBHOCTH, OJIOK pacuera aBTOKOPPEISITUOHHON QyHK-
UK U (PYHKLIUH CTIEKTPAJIbHOMN MIOTHOCTH MOIIHOCTH.
AHayu3 BBIPaKEHHOCTH MEPHOINYECKUX U HEePUOAU-
YECKHX COCTAaBJISIOIIUX MPOU3BOIWICS MPU BBIYHCIIE-
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Puc. 1. bnok-cxema cucteMbl aHanusa putma cepaua. 1 — snek-
TPOKapAMOMOHUTOpP, 2 — aHanoro-uudpoBoil npeobpa-
30BaTenb, 3 — KOMNblOTEp, 4 — rucTorpamMMma, 5 — rpadumk
ABTOKOppPENsLUOHHON PYHKLUK, 6 — rpadmK cnekTpanb-
HO MJIOTHOCTU MOLLHOCTU

HHUH aBTOKOPPEIALMOHHON (DYHKIMHU U (PYHKIUH CIIEK-
TPaJIbHOM IJIOTHOCTH MOILIHOCTH C HCIIOJIb30BAHUEM
crmaxxuBanus mo R. W. Hamming [4].

Becbh nmana3oH BO3MOMKHBIX MEPUOAMYECKHUX CO-
CTaBIAIOMIMX pa30MBaiM Ha 3 MOIAMANa3oHa: JTuara-
30H HE/bIXaTEJbHBIX NEPUOIUUYECKUX COCTABIISIFOIINX
1-ro mopsinka — T1 (50-19 xapauOIUKIIOB, TepMO-
pPeryJsiLMOHHbIE), HEIbIXaTeIbHBIX IEPUOAMUYECKUX
cocraBisitonux 2-ro nopsiaka — T2 (18-9 kapauonu-
KJIOB, aCCOLIMMPOBAHBI C OCUMIUIALUAMU apTepUalIbHO-
ro gasiieHus Mayer) U JbIXaTelbHbIX NEPUOAUUYECKUX
coctaBisironux — T3 (8-2 kapauonukia). 3HaYeHUEM
CHEKTPAJbHONW IJIOTHOCTH MOIIHOCTH B Ka)JJ10M IOJ-
JIMara3o0He CYUTAIN HauOoJbIIee 3HAYCHUE CPeH JIo-
KaJIbHBIX MaKCUMYMOB, OIPEIEIIEMbIX KaK 3HaueHUeE,
JeBee U IpaBee KOTOPOIO pAacloJIOKEHbl MEHbILUE.
IIpu nmocTpoeHnH CHEKTPAIBHOU IJIOTHOCTH MOLIHO-
CTH UCTIOJB30Bal MpeodpazoBanue dypre. Hanmnmuue
COOTBETCTBYIOILICH IEPUOAMYECKON  COCTABIISIIOLIECH
B CIIEKTPE PErUCTPUPOBAIIM C YUETOM CITyUalHbIX OLIU-
0ok, onpenensiembix o Bendat J, Piersol A. [7].

JJ1s Ka)K10ro U3 psAAOB 3HAYCHUW MHTEPBAJIOB pac-
CUMTBHIBAJIU CJIEAYIOIINE 3HaUeHus [4]:

NH — HopManu30BaHHBIA MHICKC HaIPSKEHUS

o P. M. baesckomy,

M1 — cpenHee BHIOOPOYHOE,

K10 — ko3¢ punmenT BapuabensHOCTH PUTMA,

S1 — cnekTpalibHasi COCTABIAIONIAS B JHAMa30HE

TEPMOPETYJISIIMOHHBIX BOJIH,

S2 — cnekTpalibHas COCTABIAIONIAS B JHAMAa30HE

BOJIH apTepHUaIbHOTO JIaBieHusl (BoHbI Maiiepa),

S3 — cnekTpasibHas COCTABIAIONIAS B JHAMAa30HE

JIbIXaTeIbHbBIX BOJIH.

Perucrpanuio psiga  KapIUOLMKIIOB IIPOBOIMIM

B (a3y OPTOJOKCAIBHOTO CHA, Y IIKOJIbHUKOB.

B ¢a3y opronokcaabHOPro cHa perucTpupoBaIu Au-
Hamuueckue psaasl 100-250 3HayeHud IIUTeNbHOCTEN
RR-uHTepBana a Takxke UIMTENHHOCTH HHTEPBAJIOB
oT Hayana 3yOna P 1o Hayana ero BTOpPOMW MOITYBOIHBI
(PP1), u ot nHauana 3y6mna P no nawsama 3yoma Q (R).
IIpu sTom untepsan PP1 unrepnperuposanu, kak Bpe-
Ms MIPOBE/IEHUs CUTHAla OT CHHYCOBOIO y3Ja 10 Jie-
BorO mpencepausi, a uarepsan PQ (PR) TpagunmonHo
UHTEPIPETUPOBAIN KaK BpeMs NPOBEACHUS CHUTHAJa
OT CHHYCOBOI'O JI0 aTpUOBEHTPUKYJISIpHOTO y3i1a. Cxe-
Ma, WJUTIOCTPUPYIOIIAs MOPSI0K W3MEPEeHHs] UHTepBa-
noB DKI, u nexaiast B OCHOBE HHTEPIIPETAINH PE3YIb-
TaTOB CX€Ma paclpeleseHus BPEeMEHH BO30YXKIEeHUs
[15] mpencraBnensl Ha pUCyHKe 2.

CrarucTudyeckuil aHajlIu3 IPOBOIMIM C UCIIOIb30BA-
HUEM ITaTHBIX MPOTPAMMHBIX CPEICTB NakeTa Statistica
for Windows, ver. 6 (cep. Ne AX204B521115F60).

JlocToBepHOCTh paznuuuii 3HAYEHUN KOJIMYECTBEH-
HBIX XapaKTEPUCTHUK MPOBOAWIN C HCIOIb30BaHUEM
kpurepus t @umepa—CrblofieHTa 17151 He3aBUCHMBIX Xa-
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Puc. 2. A — cxema usmepenusa uutepsanos IKIL b — cxema Bpe-
MEHHOro pacnpegeneHus (CeKyHAbl) 3/1EKTPUYECKOro
uMnynbca no cepauy [15]
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Tabnuya 2

MakcumanbHas nHbopMaTUBHOCTb (62108, 13 100 BO3MOXKHbIX) XapaKTepUCTUK PUTMA CEPALA HOBOPOXKAEHHOIO NPU KaccUbUKaLMmM HEKOTOPbIX BUAOB

naTonormu GEDEMEHHOCTM

Ne Bupa natonorun 6epemMeHHOCTH MikpopmatueHocts (annoe)

M1 K10 NH S1 S2 S3
1 Oteku B 1-11 nonosuHe 30 28 42 20 23 15
2 Octpblie 3abonesaHus B 1-i1 nonosuHe 22 28 23 12 14 18
3 OTeku BO 2-i4 NONOBUHE 20 26 18 24 12 18
4 MpoTenHypus Bo 2-i NONOBUHE 25 23 26 8 12 13
5 ApTepuanbHas runepTeH3uns Bo 2-i NoNOBUHE 34 20 22 5 13 8
6 MpoTtenHypus B 1-i NnonosuHe 35 23 23 4 15 13
7 Psota B 1-11 nonosuHe 20 18 12 4 23 12

PaKTEPUCTHK, alIPHOPHO TOJIaras pacripeiesieHus 3Ha4e-
HUH CPaBHUBAEMBIX XapaKTEPUCTUK COOTBETCTBYIOLINX
HOpMaJbHOMY 3aKkoHY. C LENbI0 UCKITIOUCHHS TPYI0eM-
KHX OTEpaLuii Mo MoCTPOSHUIO MHOTOIOIBHBIX TalOIuI]
JUISL aHAJIM3a MPUYMHHO-CICCTBEHHBIX CBSA3EH B KOM-
TUIEKCaX KOJIMYECTBEHHBIX U Ka9YECTBEHHBIX XapaKTepH-
CTHK, OIICHKY HH(POPMAaTHBHOCTH OTJEIBHBIX (PaKTOPOB
MIPOBOIMIIA B XOJI€ MHOTO()AKTOPHOTO MAaTeMaTUYECKO-
TO MOJICTMPOBAHUS — IMOCTPOEHHS KJIACCHU(DUKAIIMOH-
HbIX JepeBbeB (Multivariate Exploratory Techniques:
Classification Trees), mpenonararoIiero MCrolib30Ba-
HUE Ka4eCTBEHHBIX NPHU3HAKOB B KaueCTBE YIIpaBisie-
MO mepeMeHHOU. B kadecTBe MeTona GpopMHUpOBAHUS
Ooundypkaruii Kak st Ka4eCTBEHHBIX, TaK U JUTsSl KOJTHYe-
CTBEHHBIX YIPABISIONINX MEPEMEHHBIX HCIOIb30BaN
METOJ| AMCKPHUMUHAHT, UCXOJHYIO BEPOSTHOCThH Kilac-
CU(pUKAIMN CYUTAITU ITPOTOPIIMOHAITBHON YHCIICHHOCTH
TPYIII IPY PaBHOM 1IEHE OIMMOKHU KJIACCU(PUKAIIHH.

PE3Y/NIbTATbHI

[Ipn crarucTHYeckOM aHajaW3e pe3yJdbTaToB HC-
CIIEZIOBaHMS HOBOPOX/EHHBIX HE OBLJIO BBISBICHO
pa3nuyMii XapaKTePUCTHK CTPYKTYPHl pUTMa Cepila
y POXIEHHBIX OT Marepell C HOPMaJIbHO IMPOTEKaB-
meil OepeMEHHOCThI0 U OEPEMEHHOCTBIO, MPOTEKaB-
e C OCIIOKHEHMSIMH. Y4eT BPEMEHH PErucTpaluu
naToyiornd 0epeMeHHOCTH (TiepBasi TOJIOBHUHA, BTOpast
MOJIOBUHA, TPUMECTPHI) TTO3BOJIHI BBISIBUTH JOCTOBEP-
sele (p<0,04) paznuyus 3HAYSHUHN ATUTEIFHOCTH Kap-
muonmkia (M1) u BapuabensaocT purma (K10, MH).
HexoTopeie pe3ynabrarbl OLEHKH HH()OPMATUBHOCTH
XapaKTEePUCTUK CTPYKTYPBI pUTMA CEpIIa ISl BBISBIIE-
HUS OTJENIBHBIX MPU3HAKOB MATOJOTHH OepeMEHHOCTH
Ha YPOBHE CUMIITOMOB ITPEJICTaBICHBI B TabnuIe 2.

[IpencraBnennsle B TaOnuIe JaHHBIE CBUICTENb-
CTBYIOT, B IIEPBYIO OUEPEb, O MPEUMYIIECTBEHHOM H3-
MEHEHUH MPH HAJTMYNU MTPAKTUIECKH BCEX BHJIOB MATO-
noruu M1, K10 u UH. CrnexTpasibHble COCTaBISIONINE
pUTMa Cep/la 3HAYUTEIHHO MEHEE YyBCTBHUTEIBHBI,
YTO MOXET ObITh 00YCIOBICHO HEOONBIIMM 00HEMOM
BBIOOPKH M 3HAYUTEIILHOW BapuaOeIbHOCTHIO CAMOTO
MaTTepHa PETyJsIUN Y HOBOPOXKICHHBIX.

BrisiBiennble paznuuus U (BakT HEOOXOTUMOCTH
ydeTa BPEMEHHU PEerHCTpallu MaToJIOTUN OepeMEeHHO-
CTH a TaK)Ke M3BECTHBIE JIUTEPATYPHbIE JaHHbBIE O CPO-
Kax U [10CJIeI0BaTEIbHOCTH (POPMHUPOBAHUS CEPIEUHOTO
OCLWJIIATOpPA SIBUWINCh OCHOBAaHUEM ISl TIONBITKU T1O-
CTPOEHUS MPOCTPAHCTBEHHON MOJENU pacrpeesIeHHs
KJIETOK — BOJIUTEJIE puTMa MO NelcMelKkepHoi 30He
JUIs ieTel, poXKJICHHBIX OT Marepel ¢ HOPMaIbHO MPo-
TeKaBIlIeH OepeMEHHOCThIO, M OT MaTrepei ¢ MaTojIoru-
eil GepeMeHHOCTH Ha pas3HbIX ee drtamnax. [locrpoenue
MIPOCTPAHCTBEHHBIX MOJENEH pacIpeeNeHus KIeTOK-
BOJUTENICH PUTMA JJISI HOBOPOXIEHHBIX MOATBEPANIO
HaJIMYME CYUIECTBEHHBIX pa3IM4YMii B OpraHU3aluu
nelcMeMKepHON 30HBI Y JeTel, POXKJIEHHBIX OT Ma-
Tepel ¢ HOpPMaIbHO MPOTEKaBIIeH OEepPeMEHHOCTHIO
U OT MaTepei ¢ MaTroyIorueil mepBoil U BTOPOU MOJIOBH-
HbI OepeMeHHOCTH. B citydae HopMabHO MpoTeKaBIIei
OCpEMEHHOCTH KIIETKU-BOAUTENH pHUTMa U y3HO
pacrpeneneHsl 1Mo neicMenkepHoi 30He, MOJIUTOH Ya-
CTOT TPUITEPHBIX MMITYIbCOB OTJCIBHBIX IYJIOB, Kak
MpaBujI0, MOHOMO/IaJleH. B citydyae maronoruu nepBoi
MOJIOBUHBI O€peMEHHOCTH HabmonaeTcs 6onee nuddys-
HOE pacripesielieHne KIJIETOK MO MelcMelKepHOi 30He
C MEHbIIIEH JT0JIe Yy4acTusl KaKJI0M KIIETKU-BOAUTEIS
pUTMA, MOJUTOH YaCTOT TPUITEPHBIX UMITYJIBCOB IO-
JMMOJIAJIEH, YTO OTPa’KaeT, 0-BUAMMOMY, CKIIOHHOCTh
K OpaguKapIui U BHICOKOW BapuaOelbHOCTHIO PUTMa
cepana. B ciydae martonoruu BTOpOW MOJIOBUHBI Oe-
PEMEHHOCTH I1yJ KJIETOK OIpaHMYEH, OHU PaCIIONIONKe-
Hbl OoJiee JIOKAaJbHO: MEHbIIee KOJIMYECTBO KIIETOK-
BOJUTENEH PUTMA PACHOIOKEHBI OJIM3KO APYT K APYTY,
KaXJas U3 HUX 3aIycKaeT OoJibllee KOJMYECTBO BO3-
Oyxxnenwuii (puc. 3).

Heo6x0aumMo 0TMETHUTh, YTO aMIUIMTY/IHBIE XapaKTe-
PUCTHKHU DJIEKTPOKAPAMOTPAMMBI (aMILTUTYa 3yOII0B
P, R, T, mmyOuna 3y6noB Q u S Bo BTOpoM cTaHapT-
HOM OTBEJICHUH), JUTUTeTbHOCTh HHTEpBaioB PQ, QRS
n QT, He ObLIM CBSI3aHBI C HAJTMYMEM TIATOJIOTUU B PaH-
HEM aHaMHe3e peOeHKa. DTO CBUAETENbCTBYET O 3HAYH-
MO OoJbIlel YyBCTBUTEIBHOCTH TOHKHX MEXaHM3MOB
(dbopMHUPOBaHHS CEPACYHOI0 OCLMILIATOpA K MOBPEXK-
JAIOIIUM BO3AEHCTBUSM.
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Puc. 1. NMpocTpaHcTBEHHAA MoAeNb pacnpeneneHus KIeTOK-BOAUTeNei puTMa cepAaua No neifcMeiikepHoit 3o0He y pe6eHka ansa cny-
yasi HopManbHO npoTekasLuei 6epeMeHHOCTH (A), A1 CNyyas NaToNnoruu NepBeoi NonoBuHbl 6epemenHocTy (B) U Ang cnyuas

naTonoruu BTOpoi NoNoBMHbI 6epeMeHHOCTH (B).

OBCYXXOEHUE

[TomyueHHbIe HAMU PE3YNIBTATHI IOCTATOUYHO YOeIu-
TENIBHO CBHUIETEIBCTBYIOT O TOM, YTO MATOJIOTHs Oepe-
MEHHOCTH B CYILECTBEHHOW Mepe OIlpeelisieT NaTTepH
CTPYKTYpBl pUTMa CepAlla PAaHHEM HEOHATAJIbHOM Ile-
puoze pa3BUTHA pebeHKa. DTo JaeT OCHOBAHMS JUI pac-
NPOCTPAaHEHUs MOHATHA «(eTaabHOE MPOrpaMMHUpPOBa-
HHUE» U Ha OPTaHU3aLMIO [IEPUOJUUYECKOI eI TEIbHOCTH
cepaua. Ecnm napymieHus B TeYeHUM OEpEeMEHHOCTH
BO3HHMKAIOT HA PaHHUX cpokax (mo 20 Hemenmu) — 3To
cnoco0CcTByeT (OPMHPOBAHHIO CKIIOHHOCTH K Opaju-
Kap/IMK U BBICOKOW BapuaOeIbHOCTH puTMa cepana. [la-
TOJIOTHs O6PEMEHHOCTH, BOHUKAIOIIAs HA TIO3/THUX CPO-
KaX, IPUBOIUT K BBICOKOH BEPOSTHOCTU OOHAPY>KEHUS
y peOeHKa TaxWKapIuil U MaJIOW BapHaOeIbHOCTH PHT-
Ma cepaa. Heob6xonumo mogyepkHyTh, YTO MPHYHHHO-
CJICZICTBEHHbIE CBSI3U BBIBICHHONM HaMHU 3aKOHOMEp-
HOCTH OCTAalOTCS HEU3BECTHBIMU. Mbl HE CKIJIOHHBI
HAacTauBaTh HAa UCIIOJIb30BAHHOW HAMHU MHTEPIIPETALUU
pacnpeneneHust tHTepBaIbHBIX XapakTepucTuk IKT, kak
Ha OTpa)karolllell MCTUHHbBIE 3aKOHOMEPHOCTH pacIpe-
JIEJICHUST KJIETOK-BOIUTEIEH pUTMaA IO NEHCMEUKEPHOMI
30H€, XOTs 3Ta UHTEPIPETALUS U COOTBETCTBYET U3BECT-
HBIM (DyHIaMEHTaIbHBIM IpeacTaBieHusM. Ckopee, oHa
SBJSIETCSL JIMIIb WJUTIOCTpaLMell BBISIBIEHHBIX HAMU 3a-
KOHOMEpHOCTEN. [lanbHeilre neciaenoBanus MO3BOISIT
JIeTAJIM3UPOBATh HAILIU [IPEICTABIIEHUS O CBSI3U XapaKTe-
PUCTUK paHHEro aHaMHe3a C XapaKTepUCTUKaMU CTPYK-
TYpbI pUTMa Cep/lia 10 YPOBHS, MTO3BOJISIOIIETO (hOpMy-
JIMPOBaTh pellarolIye IpaBuiIa AJsl ONpeAeIeHUs TPy
pHCKa pa3BUTUS CEPACUHBIX AU3PUTMUH.

WnTepniperauyss MOJNY4YEHHBIX HaMu  pe3yJibTa-
TOB B TepMHHAX (PyHIAMEHTAJIbHBIX IPEICTABICHUIN
0 (OpMHUPOBAHUU CEPICUHOTO OCHIIUIATOpPA B OHTOTe-
Hese [5, 21] mpuBoaUT K BBIBOAY 00 3TarmHOCTH (Qop-
MHUPOBaHUSl CHUCTEM PETySILUM CEPAEYHOrOo pUTMA.
Ha nepBom 3Tamne cieacTBUEM BO3HUKHOBEHUS 3HAUYM-
MOTO BHELITHETO 110 OTHOILEHHIO K peOCHKY BO3JIHCTBUS
SBJISIETCSl IIOBBILIEHUE TI'E€TEPOXPOHHOCTH, KOTOPOE,

BU/IMMO, HAJI0 PAclEHUBATh KaK MOIBITKY aJanTaluu
Ha ypoBHe KieTok. Ha BTopom stame — mocine opra-
HU3allU{ CUCTEMbI PETYISALUN pPUTMa Cep/la — ajarl-
TAI[MOHHbIE TPOLECCHl YIPABISIOTCA LEHTPAIbHBIMU
CTPYKTypaMH, CJICICTBUEM Yero SIBJISETCS 3aKOHOMep-
HOE€ YCHJICHHE MEPHOIUYECKUX COCTABIISIONINX CTPYK-
Typbl puT™Ma cepana [22].

BbiBOAbI

1. IMatomorus repBoi MOJOBHHBI OEPEMEHHOCTH CITO-
cOoOCTBYeT pa3BUTHIO y peOeHKa OpaauKapauu
1 OONBIION BapuaOEIIbHOCTH PUTMa Cepllla, Maro-
JIOTHS BTOPOW TOJIOBHHBI OEPEMEHHOCTH — TaxH-
KapJuH U MaJol BapruaOeTbHOCTH pUTMA CepLa.

2. Hamnume maronoruu OGEpeMEHHOCTH B CYIECTBEH-
HOM Mepe OmpezessieT 3HaYeHHs MPAKTUIECKH BCEeX
XapaKTepUCTHK CTPYKTYyphl putMa cepaua. K nHau-
OoJree CyIIECTBEHHBIM YIPABISTIONMM (pakTopaM oT-
HOCSTCSI TOKCHKO3 OEpeMEHHOCTH (IIPEIKIIAMIICHSI)
B TICPBOM IMOJIOBUHE OCPEMEHHOCTH W 3a00JICBAHHMS
MarepH, COINPOBOXKAABIINECS TOBBIIICHUEM TEMIIe-
parypsl 6omee 38 °C nocie 8 Henenb 6epeMEeHHOCTH.

3. AMIUIMTYIHBIE XapaKTEPUCTHUKU DICKTPOKApIUO-
rpaMMBbl, UIMTETRHOCTh WHTepBaioB PQ u QT
B HEOHATAJILHOM TEPHO/IE B 3HAYUTEIILHO MEHbINECH
CTETIEHH TIO/IBEP’KCHBI BIMSHUIO XapaKTEPUCTHK
MpOTeKaHMsI OEPEeMEHHOCTH.
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CHARACTERISTICS OF PREGNANCY AS
DETERMINANTS OF CARDIAC OSCILLATOR OF
ABABY IN THE EARLY NEONATAL PERIOD OF LIFE

Wakah A., Solodkova I.V., Kornishina T.L., Malkina E. V.,
Shadrina 0.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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®dPOPMUPOBAHUE CEHCOMOTOPHbIX MEXAHU3MOB NMPOAYKLUWUU CJIOTA

HA HAYAJIbHOM 3TAMNE YCBOEHUA YTEHUSA

© A.H. KopHes?, 3.U. Cronaposa?, E.WU. lanbnepuxal, . M. lwitemap3

1TBQY BIMO «CaHkT-MeTepbyprckuii rocynapcTBEHHbIA NeAUaTPUYECKMii MESULIMHCKUI YHUBEPCUTET» MuH3paBa Poccuy;

LOIBYH «MHctuTyT dmsnonorum um. W.T1. Masnosa, CaHkT-eTepbypr;

3®IBYH «MHctuTyT IB0NH0UMOHHOI Duanonormm u buoxummm um. U.M. CeyeHosa» PAH, CaHkT-letepbypr

Pesiome. KOrHuTMBHbIE MexaHWM3Mbl GOPMMPOBAHUS HaBblKa YTEHWS Yy AeTell U3yyYeHbl HeJOCTAaTO4YHO. [IpUMeHUTeNnbHO
K PYCCKOM MUCbMEHHOCTM BOMPOC HE M3y4YeH COBCEM. B CBSi3M C 0COOGEHHOCTSMM PYCCKOW MUCbMEHHOCTU LEHTpanbHoe
NoMOXeHWe B pa3BUTUM HaBbiKa YTEHWS 3aHMMAET CI0roobpa3oBaHue. B cTaTbe npeacTaBneHbl pe3ynbTathl JOHIUTIOLHOTO
nccnenoBaHms GOHETUYECKUX M BPEMEHHbIX XapakTepucTUK cnoroobpasoBaHus y AeTel MepBoOro knacca Ha HayaabHOM
3Tane 0CBOEHMs uTeHus. Pabouyei rMnoTe3on mMccnenoBaHMs ABNSETCS MPeAnoNoXeHWe O CYLeCTBOBAHUU HECKOIbKMUX
UHOMBUAYANbHO-TUMONOMMYECKMX CTpaTerMii OBNafeHUs HaBblkOM 4TeHus. B akcnepumenTe yuyactBoBanu 40 petei
n3 ob6uweobpa3oBaTenbHOW LWKOMbI, KOTOpblie elle He OBnagenu K Havany 1 knacca HaBbIKOM YTEHUS LEenbIMU CIOBaMMU.
MccnepoBaHne NpoBOAMAOCh MHAMBMAYANIbHO M COCTOSIO M3 ABYX TMMOB 3afaHuid: | — yTeHue ctumynoB (BykB, C/10rOB,
CNoB, KBa3ncNoB) U || — NoBTOpeHME aHaNOrMUYHbIX 3BYKOBbIX CTUMYNOB. (OHOrpaMMbl aHaNM3MPOBANUCHL C NOCPEACTBOM
KoMnbloTepHbIX nporpamm PRAAT 5.2.16, Gold Wave n aBTOpCKOM KOMMbOTEpHOM nporpaMmbl. OLeHUBaNUCh BPEMEHHbIE
n GOoHeTUYeCKMe xapakTepucTukm uteHus 6yke u cnoros (CI, ['C), noacumMTbIBaNCs MHAEKC CUMYIbTAHHOCTM pacno3HaBaHuUs
cnora AeTbMu. BbiiBNeHbl CTaTUCTUYECKMU 3HAYMMbIE PA3/IMYUSA B OCHOBHbIX POHETUUYECKMX U BPEMEHHbIX XapaKTepucTukax
Mexnay pesynbtaTtamu B Hadvane 1 knacca (31) u uvepe3s 3 mecsua (32). O6HapyeHbl MHAMBMAYANbHbIE KAayeCTBEHHbIe
M KOJIMYECTBEHHbIE Pa3/iMyns B AMHAMUKE U3MEHEHWI M3yYaeMbiX NapamMeTpoB. [ToKa3aHo, YTo B XO4Ee CTAHOBIEHUS HABbIKOB
YTEeHUS NMPOMCXOAMT nepexon OT MapanfenbHblX MPOLEeCCOB pacno3HaBaHusa rpadMyeckoro ciaora K nociefoBaTeNbHbIM
npoueccaM pacno3HaBaHUs rpa@uyeckoro M cuHTesa @oHeTmyeckoro cnora. O6CyXpaTcs BapuMaTUMBHOCTb CTpaTeruni

pacno3HaBaHMa U CMHTE3a CNOroB y,u,eTeﬁ, d TaKXXe UHamnBuayanbHble CTpaTErUMN.

KnioueBble cnoBa: yteHue; 06y4yeHue; yCBOEHWUE; CNIOT; apTUKYNSLMS; GOHETUKA; CTPATErMM.

BBEOEHUE

HccnenoBannio MEXaHU3MOB YTEHHS y B3POCIBIX
MOCBSIIIEHO OOJBIIOE KOMM4YecTBO pabor [23, 26].
MeHblile U3y4eH NpoIecc M MEXaHW3MbI OBIIAJICHUS
YTeHUEeM JeTbMU. B GonbuimHcTBE paboT 3TOT Ipouecc
paccMaTpuBaeTcsi ¢ TOYKM 3pEeHus MH(OPMALMOHHO-
CEMHOTHYECKOTO IMOJXO0/a: OT paclo3HaBaHUs OyKB
W TEPEeKOJNPOBaHUs WX IO MpaBwiaM opdorpaduu
B psil (OHEM C MOCJIEAYIOIIUM COOTHECEHHEM C MEH-
TanbHBIM croBapem [17-19, 25, 29-30], B ocHOBHOM
Ha Marepuasie aHIIMiickoro s3bika. OcoOeHHOCTh
PYCCKOI MHUCBMEHHOCTH 3aKJIOYaeTcs B TOM, YTO MpHU
KOJMPOBaHUK (MHMCHhME) U JICKOJUPOBAHUM (YTESHUM)
BOXHYIO pOJIb HIPAeT CIIOTOBOW MPHHIUI PYCCKOTO
nucbMa [7]. B cBsi3u ¢ 3TUM CHHTE3 apTUKYISTOPHOM
IporpaMMsbl (DOHETUYECKOTO CIIOTa, COOTBETCTBYIOIIIE-
ro rpaguyecKkoMy CIOTYy, B PyCCKOH MHUCbMEHHOCTH
HMMEET OTPEICIICHHbIE OTIINYHUS OT JPYTHUX S3BIKOB [22].
Maiton3y4eHHBIM Ha MaTepHalie pycCKOro si3bIKa OCTa-
€TCSI CCHCOMOTOPHBIM acleKT apTHKYISTOPHOTO KOM-
MOHEHTa, KOTOPOMY OOBIYHO OTBOIUTCS CITy:KeOHAS
poib GUHAIBEHOM (ha3bl pevuernporu3BOICTBA TIPU YTCHUU
BCaryX. OZIHaKO U3BECTHO, YTO JaKe MPU YTCHUH MOJTYa
CKPBITOE apTUKYIHPOBAHHE MPUCYTCTBYET M y 3PEIbIX
yTeloB [8], a y HAYMHAIOIINX — BCETIa COMPOBOXK/Ia-
ercst honanmeii [3]. Takas 3aKOHOMEPHOCTH TIO3BOJISI-
€T MPEANOIOKHUTh, YTO APTUKYIALUOHHBIA KOMIIOHEHT

UIPaeT BaKHYIO POJIb B IPOLIECCE YTEHUS. DTO CBSA3aHO
¢ ()eHOMEHOM «BHYTpPEHHEW peun», BIIEPBbIC OMHCAH-
Hoit JI. C. Beirorckum [2, 8]. BHyTpeHHAsS peub MOXKET
COIIPOBOKIATHCS BUAUMOM apTUKYJISILUEN B COUETAHUU
¢ (oHarwmeii, a MOXKET OCYIIECTBIIATLCS Ha CYOBOKaIb-
HOM YpOBHE.

WNHBIME ciOBaMU, YTEHHE — HE TOJIBKO S3BIKOBOM,
HO U ApTUKYJISATOPHBIM HaBbIK. [l03TOMY K HaHHOMY
IIpOLECCy MPHIIOKUMBI YK€ U3BECTHBIE 3aKOHOMEPHO-
cTH OPMUPOBAHMUS IBUTATEIBHBIX HABBIKOB. COIIacHO
teopun H.A. bepumreitna [1], BaXHBIM MOKa3aTelieM
3penocTd (OPMUPYIOIIEroCsl HaBbIKA SIBISETCS CTe-
MEHb €r0 ABTOMAaTH3MPOBAHHOCTH M BapHalOeIbHOCTH
BPEMEHHBIX U IPOCTPAHCTBEHHBIX XapaKTEPUCTUK. Xa-
PaKTEPHOM YEPTOM HE3PEJIOr0 HaBbIKA, KAK MU3BECTHO,
SBISIETCS HEOOXOAMMOCTh CO3HATEIBHOTO KOHTPOJIIS
HaJ BEAyIIUM YPOBHEM €r0 MOTOPHOIO IIPOrpaMMHUpO-
BaHUS U IUCKPETHOCTD PETYJISLUN OTIEIIbHBIX €T0 KOM-
IIOHEHTOB. DTO B CBOIO OYEpEb BIMSIET U Ha TEMIIOBbIE
XapaKTEePUCTUKH, T.€. Ha BpEMsI peakLuu.

N3BecTHO, uTO B mporecce (GOPMUPOBAHUS HABBI-
Ka YTeHHWsS Mpolecc Mpeodpa3oBaHusi rpaduyeckux
CJIOB B (DOHOJIIOTHYECKHE CJIOBA U B apTHKYJISLHOHHO-
(oHAIIMOHHbIE KOMIUIEKCHI CTAaHOBHUTCS BCE MeEHEe
muckpeTHeM [12, 16, 24]. DxcnepuMeHTalbHbIE HUC-
CJIEJOBaHUsl YTEHMsI y JIeTell B HOPME W IPU JTUCIIEK-
CUM I103BOJIWJIM BBIIBUHYTbh I'MIIOTE3y O CYyLIECTBOBA-
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HUU T.H. «omepaTuBHbIX eaunuil urenus» (OIIEY).
OITEY — 5T0 OyKkBa MM KOMITIEKC OyKB (CJIOT, CIIOBO,
CJIOBOCOYETAHHUE), KOTOPBI OMO3HAETCS OJHOMOMEHT-
HO U COOTHOCHUTCSl C APTUKYJISTOPHOW MPOrpaMMoOi
KaK 1IeJIOCTHAsl MEepLEeNTUBHO-KaTeropuajgbHasi CTPYyK-
Typa [5, 6]. OIIEY B npouecce hopMUpOBaHUS HABBI-
Ka YTEHUS SIBISIIOTCSI €AMHULAMH PEKOAUPOBAHMUS, T.€.
nepeBojia rpauIecKkoll CTPYKTYphI clioBa B (HOHOIO-
FMYECKYI0 U €IUHMLIIAMHU XpPaHEHWUs] B OIlEepaTHBHOMN
aMsTU. ODKCIIEPUMEHTAJIbHBIE HCCIIEA0BAaHUS I10Ka-
3aJld, YTO IPU YTEHUHM KBa3MCJIOB BPEMsI OIO3HAHUS
ognor OITEY He 3aBHCHUT OT KOJHMYECTBA 3HAKOB, €€
coctapistomux [6]. CormacHo Haied TUIIOTe3e, pac-
MO3HaBaHNE OyKBOCOUYETAHWH, MPEBBIMIAIOIIUX OIHY
OI1EY, BbIMONHSETCS TOCPEICTBOM JIByX WU Oojee
onepauuid. MHOroornepauroOHHbIE 3a7a4d, KaK U3BECT-
HO, MOT'YT pellaThCsl NapasuleIbHO UK OCIEA0BaTEb-
HO [9, 12]. EcTh OCHOBaHMs MOJIAraTh, 4YTO MO MEPE CO-
BEPILEHCTBOBAHNUS HABbIKA YTEHUs [10CJIE0OBATEIIbHbIE
CTpaTeruu CMEHSOTCs MapajiesibHbiMU. CpaBHEHUE
BPEMEHHBIX 3aTpar (BpEMEHHM pPEaKLUM WM CyMMap-
HOT'O BPEMEHHU BBIIIOJIHEHUS 33]1aul) IPU BBIIOJIHEHUU
3aJlaHuil Ha yTeHHe (Ha3bIBaHUE) OyKB, CJIOTOB pa3sHOMN
CJIO)KHOCTH M KBa3UCJIOB MOI'YT CIIY>KUTb CBUAETEIb-
ctBoM Toro, kakue OITEYU pebeHOK UCTONB3yeT MpH
YTEHUH.

B nmannoil paboTe MbI MPUBOIUM PE3YJIBTAThl UC-
CJIE[JOBaHUsl KOTHUTUBHBIX CTpATeruil pacrno3HaBaHUs
u cunTe3a iByx0ykBeHHoro ciora (CI™ umu I'C). OnHoii
U3 3aJla4 HACTOSILIEr0 MCCIIENO0BaHUs SIBISUIOCH U3Yyde-
HUE 0CcOoOeHHOCTel (HOHETHYECKUX M BPEMEHHBIX Xa-
PaKTEpPHCTHUK CIOr000pa30BaHus y AeTeil Ha HaYaIbHOM
3Tare OCBOCHUS YTEHUS U MHAUBUIyaJIbHBIE «MapILIpPY-
ThD» U3MEHEHUM 3TUX XapaKTepPUCTUK Ha MPOTSHKEHUU
3 nmepBbIX MecsLEeB 00ydeHUs..

METOOUKA

HccnenoBanue MpoOBOIMIOCH TPUIKIBI 32 YIEOHBII
rox: B okTsi0pe (D1), ssuBape (22) u ampene (33).

Hcnvimyemvle. B kauecTBe UCTIBITYEMBIX OBLITH OTO-
Opanbl 40 yyaimuxcs U3 epBbIX KIIACCOB OJJHOM ITKOJIBI.
B rpynmny BKiIrouasiuch Bce 1€TH, y KOTOPBIX 110 JAHHBIM
CKPMHUHT-MCCIIE0BAaHNS HABBIK YTEHUs OBbUT HE BBIIIIE,
YeM YTEHHUE 110 CJIoram; Te, KTO YWTaj LEeJbIMHU CI0Ba-
MU, B TPYIILY HE BKJIIOUAIHCH.

3aoanus u cmumynsl. ViccnenoBanue mpoBOANIOCH
WHIUBUAYAJIBHO U COCTOSUIO M3 JABYX THMIIOB 3aJlaHUIl:
I — urenue ctumynoB u Il — MOBTOpPEHUE 3BYKOBBIX
CTUMYIIOB. B mepBoM TuIle 3a/1aHuii B CBOOOIHOM Bpe-
MEHHOM pPEXHUME Ha MOHUTOP OJHOPOIAHBIMHU CEPUSIMHU
[IOCJIEZIOBATENIbHO NPEAbSBIISIINCH CIEAYIOLUINE CTUMY-
aer: 1) oyxeer (JI, I, M, Y, C, I, E, 3, X, O, JI, M, A,
I, E) u 2) nByx0ykBennsbie cioru (AK, UM, 1110, O11l,
1, CO, MU, M, M3, HO, OH, HH, SIM). B pamkax

BCET0 SKCHEPUMEHTA NPEABABISIINCH U JPyTUe CTUMY-
JIbI, KOTOpBIE HE 00CYX/IAat0TCs B JAHHOU MyOJIMKaInH.
Bo BropoMm THIIE 3a1aHMii Uepe3 HayITHUKY OWHaypab-
HO T0/IaBaJIMCh 3BYKOBBIE CTUMYIIBI (3BYKH, CJIOTH), KO-
TOpBIE JIE€TU JOJDKHBI OBUIM MOBTOPUTH. DTOT THUM 3a-
JAHUN HCTOJIB30BAJICS JISl BBISIBICHUS OCOOCHHOCTEH
APTUKYJSLMK CJIOTA MPH YTEHUH 0 CPABHEHHIO C T10-
BTOpPEHHEM. DKCIIEPUMEHTY TpelIecTBOBaga 00ydaro-
I11as1 CECCHsl, B X0/1€ KOTOPOM MOCIIe MHCTPYKIMHU MTPETb-
SIBIISUTHCH 3 OYKBBI M 3 cIiora, He BXOASIINE B OCHOBHON
Habop cTuMynoB. OTBETHI IeTel 3aHChIBAIUCH B Wav-
(aiinbl ¥ aHAIM3UPOBAIUCH TTOCPEICTBOM KOMITBIOTEP-
HbIX iporpamm PRAAT 5.2.16 u Gold Wave He3aBucu-
MO TpeMs ayIuTOpPaMHu.

Ananusz. Beero 0buto mpoananuzupoBano 2240 pe-
4eBbIX curHaoB (OykB u cioroB) y 40 aereit. [Ipu ana-
JIM3€ OTBETOB, MOJIYYEHHBIX IPH YTEHUU U MOBTOPEHUU
OIICHMBAJIUCH: 1) JUIUTEILHOCTH CJIora; 2) OTHOCHTE/Ib-
Hasl JUTUTENIbHOCTh IIACHOTO M COIIACHOTO B CJIOTe MpHU
MOBTOPEHUHU U TIPU UYTEHHUH; 3) CHEKTpajbHbIe MPU3HA-
KA KOApTHUKYJSIMK B cilorax; 4) Bpemsi peakiuu (BP)
U «HMHICKC cuMynbTaHHOoCcTH omo3Hanus» (MCO).
[Ipu anamuze BP yuuThIBannch TONBKO MpaBUIIbHBIE
OTBEThl. AHAQJU3 CTPATErui, HCIOJIb3YEMBIX IETbMHU,
MPOU3BOJMJICA Ha OCHOBE TaKHMX IOKa3aTenei, Kak (o-
HETUYECKUE XapaKTEPUCTHUKU MTPOU3HECEHHUS Cllora mpu
YTeHUU (10 JAHHBIM ayJUTOPCKOTO aHalIM3a PEYEBBIX
CUTHAJIOB), BeTTMUMHE BpeMeHH peakiuu (BP) pacnosna-
BaHMsI rpaduueckux cioro 1 BP pacnoznaBanus ort-
JIeTIbHBIX OyKB, COCTaBIISIONIMX 3TOT cior: Kak m3Bect-
Ho, BP nipu unentudrkanyu u Ha3pIBAaHUN 00Pa30B HITH
3HaKOB BKJIIOYAET BpeMs OMNO3HAHUS 00pa3za M Bpems
HPUHATHUS PEIICHUS O €r0 COOTBETCTBUH ONpEeTIeHHON
eIMHUIIE 33/IaHHOTO ajdaBuTa 3HAKOB Win Guryp [28].
Takum 00pa3zomM, eciiu KOMIUIEKC /IBYX 3HAKOB OIO3HAET-
sl IOCTIe/IoBaTeNbHO, TO 3HaUeHue BP Oyier paBHO nin
npeBbiare cyMMy BP Kakaoro 3Haka B OTJEIBHOCTH.
B maremarnueckoM BbIpaXX€HHM 3TO OyleT BBIVIAIETH
tak: BP_>(BP_+BP ). Konnuectsennsiii nokasarennb
nHaekca cumynasranHocTu ono3Hanus (MCO) Beruuc-
mmm no  popmyne: BP_/(BP +BP). Teopetnuecku
MIPY TIOJTHOCTHIO AHAIMTUYECKOM OTIO3HAHUH cJIoTa (3TO
O3HAYaeT, YTO TEPBUYHBIA CHHTE3 CJIOTa OTCYTCTBYET)
NCO=>1, a npu NOJHOCTBIO CUHTETUYECKOM OIO3HAHUHU
NCO<0,5. Muraue ToBOpS, B MOCIETHEM CiTydae rpadu-
YEeCKUI CJIOT OIMO3HAETCS KaK EeNOCTHOe 00pa3oBaHMe,
M Ha 3TO 3aTPAaYMBACTCS CTOJIBKO K€ BPEMEHHU, CKOJIBKO
U Ha orno3HaHue oxHo OykBel. Kpome Toro, uro UCO
SBJISETCS TIOKa3aTeNeM CTPATerHy PacTIO3HABAHUS, OH OT-
pakaeT BpeMsi, 3aTpayeHHOE Ha CHHTE3 CJIOTa MJIH Ha I10-
WCK YK€ CYIIECTBYIOIICH B amMsTH criutadeMsr [ 13, 24].
Yem Gomnbie MCO, TeM osb11e TPUHUMACTCS PEIICHE
0 TOM, KaKOH CIIOTOBOM apTHUKYJSITUOHHOM MPOrpaMMe
(cumabeme) COOTBETCTBYET IrpaUueCcKui CIIOT.
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PE3YJIbTATbI

JxcnepuMenT 1

Umenue Oyke. AHAIIN3 KaueCTBA M BPDEMEHHU PEaKLIUU
(BP) urenust 6ykB B D1 moka3zai, 4To y OOJBIIUHCTBA
JIETe yXKe B OKTSAOpE 9TO HE BBI3bIBACT 3aTPYIHCHUN
W BBIMOJIHSACTCS OBICTPO M ycremHo. Yucno ommbok
B TpyIme ObIJI0O BEChMa HE3HAYUTENbHBIM (He Oolee
14% y 4 nereii, a y octanpubix — 0). 29 neteii (73 %)
UCIIONIb30BANIM TIPH  HA3bIBaHUM aj(aBUTHBIC HauU-
MeHoBaHus OykB (C — c¢o unm o¢, M — M2 U am).
CpennerpynmnoBoe BP HasbiBanwsi OyKB COCTaBHIIO
0,763 c. (c — 0,21), BP cnoroB — 1,3 ¢. (6 — 0,53).

BennumnHa cTaHIapTHOrO OTKJIOHEHHUs (G), KakK IMo-
Kazarens Aucnepcud U BapuaruBHoctu BP orBeroB
Ha pasHble OYKBBI Y OJJHOTO M TOTO K€ peOCcHKa, B Cpe/l-
HeM 1o rpymnre paBHsachk 0,214 ¢. AHamOTUYHBIN TTO-
KazareJib 11 cioros — 0,48.

Umenue cnozo6. Pe3ynbrarel UTEeHUS CJIOTOB B KOM-
NBIOTEPHOM TECTE IOKA3alii, YTO CTENEeHb C(HOPMUPO-
BAaHHOCTHM HaBBIKA CHHTE3a CJIOTA BAPBHPYET y AeTei
B IIMPOKOM JIMAIa30He: OT MOJHOr0 OTCYTCTBHUSA 10 Ya-
CTUYHO aBTOMATHU3MPOBAHHOTO cocTosiHUs (Tabm. 1).
6 (15%) nmereit He ymelu CIHMBaTL CJIOTH W Ha3bIBa-
oM uxX nobykBeHHO: MU — [ma..i], IHO — [fa..0]"
VYV ocraneHbBIX nerel cpenHee BP HaspiBaHUS CIOTOB
OBLIIO TOCTOBEPHO OONBIINM, ueM BP HaswiBaHuu OykB
(cootBerctBenHo 1,303 c m 0,7 c; P<0,0001).

CpaBHUTENbHBIA aHAIN3 BPEMEHHBIX MapaMeTpOB
PEUYEBBIX CUTHAJIOB IIPU YTEHUH U MIOBTOPEHUH MOKA3al,
YTO JUIUTEIBHOCTD CJIOTOB IPH YTEHUH ObLIA I0CTOBEP-
HO Oombiire, yem npu nosropernu (P<0,001) (tabm. 2).
B cpennem no rpyrmne miacHsle ObUTH JOCTOBEPHO ITHH-
Hee MPH YTEHHH, a COITIACHBIE MO JUTUTEIFHOCTH HE pa3-

! TIpu mozacuere BP B D1 pe3ynbrarsl 9THX AETEH HCKITIOUATHCH

JTUYAIUCH IIPU YTEeHUH U ToBTOpeHnu. OHaKo y 6 aereit
HaOmroaNacky oOpaTHasi KapTHHA: TIPU YTCHWU OHU 3a-
TSATUBAIN aPTUKYISALUIO COINIACHOTO, T. €. BPEMS IIPOU3-
HOIIECHUS COIIACHOTO MPH YTEHHUU OBIJIO CYIIECTBEHHO
Oosbliie, YeM Mpu oBTOpeHuH (Tad. 2, m/rp. 3).
Amnanus pacnipenenenus BP neteil B rpymme nmokasai,
YTO COCTAB IPYMITBI HEOXHOPO/IEH IT0 BPEMEHHBIM XapaK-
TepUCTUKAM uTeHus1 OykB U cioroB. Y 35 nereit (87 %)
BP npu HazpiBaHMM pa3HBIX OyKB Pa3n4aioch HE3Ha-
yutenbHo (cpeansist Bemmunaa BP — 0,7 ¢, 6=0,15 ¢).
OTO MO3BOJIAET 3aKIIOUUTh, YTO K MOMEHTY HCCIEI0-
BaHUSI y 9TUX JIETeH accommaiusi Mexkay OyKBOW W ap-
TUKYJISITOPHOW TIPOrpaMMoi (hOHAIUM PEJIEBAHTHOTO
3ByKa Obllla aBTOMaTU3MPOBaHA. 5 JIETeH CYIIECTBEHHO
OTCTaBaJM 10 ATOMY IOKa3aTelo: cpeanee BP Ha3biBa-
Hust OyKB paBHSUIOCH 1,21 ¢. 1 BapbUPOBAJIO B IIUPOKOM
muarazone ot 0,54 ¢ o 3,2 ¢ (6=0,65 c). 6 nereii, kak
yKa3aHO BBIIIE, HE ObUIM CHOCOOHBI K CHHTE3Y CJO-
ra. OcrajpHbIE JETH apTUKYINPOBAIH CIIOT Oojee MIu
MEHee CIUTHO. AHann3 (POHETHYECKHX U BPEMEHHBIX
XapaKTEePUCTHK BBIIBUII Psiji 0COOCHHOCTEH, XapaKTepH-
30BaBIIMX CIIOCOO WJIM CTPATETHIO CHHTE3a M CTENEHb
aBTOMAaTU3UPOBAHHOCTH HaBbIKa. Creays NPHHIUITY
MaKCHUMaJIbHOTO TIOI00Ms, Mbl OTOOpanu 4 STallOHHBIC
MOATPYTIIBI JETEH, OHOPOIHBIE MO MMOKA3aTeNsIM CTpa-
terun. B Hux Bonumm 22 pebenka (55%). Y ocTanbHbIX
JeTel HaOIoNAIMCh cMellanHble cTparerud. [loarpyr-
na Ne 1 (n=6) Bkiroyaja JASTeH, HE BIANCBIIMX CHH-
Te3oM ciora. OHM YMTaNIM CIOTH AHAIUTHYECKH, IO-
oyksenHo. [Tonrpymma Ne 2 (n=4) cocrosuia u3 JeTei,
BJIQICBIINX aBTOMAaTU3UPOBAHHBIM CHHTE30M CIIOTOB,
uMmeBux Huskue 3Hadenuss BP u MCO. Iloarpymma
Ne 3 (n=6) Brurouana jgerei, oOMIEH YepTOl KOTOPBIX
obutn Bhicokue 3HaueHuss BP, UCO u Gonbiee BpeMs
ApTHUKYJISILIMHU TIEPBOTO COMIACHOTO MO CPAaBHEHUIO C TIO-

Tabnuya 1
Cpeptue 3HaueHns BP u MCO npwm yteHnmn 6yks v cnoros B noarpynnax aeten
Moarpynna n BP npu uteHnm 6yks (c) o BP npu uteHnn cnoros (c) ot nco o? (ol
Moarpynna 1 6 0,96 0,41 - - - - -
Moarpynna 2 4 0,61 0,12 0,68 0,21 0,57 0,22 0,1
Monrpynna 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! — cpefHee B noArpynne AeTteil 3HaYeHWEe CTAaHLAPTHOTO OTKJIOHEHWS BpeMeHu peakuuu (BP) HasbiBaHMs Kaxpoi GykBbl OT CpegHero B COBO-
KynHOCTM BYKB-CTUMYNOB; 02 — CpeAHee B MOArpynne AeTeil 3Ha4YeHMe CTaHAApPTHOro oTkNoHeHus MCO Kaxporo crora B COBOKYMHOCTM C/IOTOB-
CTUMYNOB; 0° — CTaHAapTHoe oTknoHeHue cpenHux MCO B noarpynne peteit. MHaeKC cuMynbTaHHOCTM ono3HaHus (MCO) Bblumcnsau no dopmyne:

Tabnuua 2

[nvuTenbHOCTb cOrnacHoro (abcontoTHas M OTHOCUTENbHAS) B CIOrax y AeTel noarpynn 2 u 3

CpepnHss onuTenb HOCTb COrNacHoro B ciore (C)

Cnor M3 MU HU HO 17
CornacHbii M [ons B cyiore M nons B csiore H nons B cnore H [ons B cnore L [ons B ciore
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 MA - rep Mam1 MA - read
0,05 0.05
-0,014 -0,014
-0,07 -0,07
0 0,56 0 1
time(s)

Puc. 1. Ocumnnorpammbl peueBbix curHanos Mam B 31: A — npu
nosTtopeHun u b — npu urennn cnora M9

BTOPEHHMEM U C aHAJIOTMYHBIM TTOKa3aTesieM y MpescTa-
BuTeNel Apyrux noarpynn (tad. 1). J{ons coracHoro
y HUX ObLIa CYIIECTBEHHO BBIILIE, YEM Y OPYTHX JeTeit
(tabn. 2, puc. 1). Jletn noarpymnmst Ne 4 (n=6) ucnosns-
30BaJi T.H. «JIBOWHOE YTEHHE»: CHayasa mpo ceOs miu
IENIOTOM MPOU3HOCHIIN CIIOT aHATUTHYECKHU MJIH MOy~
CHHTETUYECKH, a 3aT€M — BCIIyX LIEIOCTHO.

11 OLICHKM KOTHUTUBHOW CTpaTervu paclio3HaBa-
HUSI U CHHTe3a cjora (mapaulebHON Wi mociaenoBa-
TENBHOM, CYKIIECCUBHON WJIM CHMYJLTAHHOM) paccuu-
TBIBAJICS MHAECKC cuMyibranHocT ono3Hanus (MCO).
VY 4 nereit monrpymnmnsl Ne 2 OblIH 1OTy4YeHbI HanboIee
Huskue 3Hadenuss MCO (0,62). BP npu HaspiBaHum
CJIOTOB HE OTIu4Yanoch or BP mpu HaspiBaHusi OyKB
(Tab. 1). DTO CBUIETENBCTBYET O TOM, YTO JICTH pac-
MTO3HAIOT CJIOT KaK LEJIOCTHBIM KOMILUIEKC. Eme onHuM
HOATBEPKACHUEM 3TOr0 ObLIa HU3Kasg BAPHATUBHOCTH
BP pacnio3naBanus pasubix cioros (¢'—0,27 c).

Y nereil ocTajdbHBIX 3-X TOATPYII OIEpaIuu
cuHTe3a cjora Obuth chOpMUPOBaHBI CJIa00, BBITION-
HSUTHCH C OTIOPOM Ha CYyKIECCHUBHYIO CTPATETHIO pac-
Mo3HaBaHMs. AyIUTOPCKHIA aHAJIN3 YTEHUS CJIOTOB T0-
Kasall, 4To JIETH CO CIa0bIM HAaBBIKOM CHHTE3a cjora
MPUMEHSIIN IPU YTEHUH Pa3Hble TAKTUYECKUE YIOBKH.
YacTtb neTel «3aTaruBaliny apTUKYISLUIO IIEPBOTO CO-
racuoro’ (moarpymna 3) (puc. 1), apyrue (moarpymmna
Ne 4) — ucnonb30Baliv T. H. «JIBOHHOE YTCHHUE»: CHA-
Jasa npo cedst UM MIeTOTOM MPOU3HOCHIIN CJIOT aHa-
JUTHYECKH WM TIOJTYCUHTETHYECKH, a 3aTeM — BCIyX
LEJIOCTHO.

IKCIepuMeHT 2

[ToBTrOpHOE TEecTUpOBaHUE, MIPOBEICHHOE C JETbMHU
3KCIEPUMEHTAIBHOU I'PYIIIbI B SHBAPE 110 TOM K€ CXEME
C TEMH K€ CTUMYJIaMU BBISIBUJIO AMHAMHKY Kau€CTBEH-
HBIX M KOJMYECTBEHHBIX CPEIHETPYMIOBBIX IOKa3aTe-
neit. Cpeanee BP urenus OykBs B sHBape (D2) HECKOIBKO
YBEIUYMWIOCH, HO pPa3HUIIA HE JOCTUIVIA JI0CTOBEPHOTO
ypoBHsi: 0,839 c. o cpaBaenuto ¢ 0,763 c. B okTs0pe.
[Togo6Has TeHaeHIMs OKa3ajach JJIS HAC HEOKHIAaH-
HOU. BO3MO)XHBIM 00BSICHEHUEM 3TOTO MOXKET OBITh TOT
(akTt, uTo B OKTAOpE Mo mporpamme | kmacca y jerei
OBUI T. H. «OYKBapHBINA MEPHO», T. €. PETYISIPHO TPEHHU-
POBAJIOCH 3alIOMHHAHNE 3BYKOOYKBEHHBIX CBS3€H, UTO
AKTHUBH3MPOBAJIO COOTBETCTBYIOUIME MHECTHUECKUE
cieapl. TO MOIIO OOJIErYuTh JAETSAM aKTyaJln3aluio
3BYKOOYKBEHHBIX CBSI3€H TP BBIMOJIHEHUH 3aJ[aHUI
KOMIIBIOTEPHOTO TE€CTa M COKPATUTh BpPEMs PEaKIUU
(tabm. 3, 4).

2 HaBaﬂ TeM cambIiM cebe JOIIOJIHUTCIIBHOC BpEMs JJIsl BBIITOJIHCHUS
CHUHTE3a cjiora

Tabnuua 3
CpefHerpynnoBble XapakTepUCTUKK YTeHMs ioros B 31 n 32
Crumynbl J1 32
ByKebi BP 0,76 0,85
o 0,21 0,19
BP 1,32 1,01
o 0,48 0,29
Cnorw NCo 0.89 0,68™
o) 0,42 0,16*"
S0
Tabnuya 4
Cpeptue 3HaveHns BP u MCO npwm yteHnn 6yks u cnoros B noarpynnax 2,3 n 4 8 32
Moarpynna n BP npu yteHun 6yks, c o bykB BP npu uyteHuun cnoros, ¢ ot nco 0? ok
Moprpynna 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
0! — cpepHee B NoArpynne geteil 3HaYeHMe CTaHOAPTHOrO OTK/OHEHMs BpeMeHu peakumnu (BP) HasbiBaHMS Kaxaol GykBbl OT CpefiHero B COBO-
KynHOCTU BYKB-CTMMYNOB; 0% — cpefHee B MOArpynne AeTeil 3HaYeHWe CTaHAApTHOro oTknoHeHus MCO Kaxaoro ciora B COBOKYMHOCTM COTOB-
CTUMYNOB; 0° — CTaHAAPTHOE OTKNOoHeHWe cpeaHnx MCO B noarpynne peteit. MHAeKC cuMynbTaHHOCTM ono3HaHus (MCO) Bblumcnsnm no dopmyne:
BPcn/(BPc+BPr)
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A b
Mam2 M#A - rep

Mam2 MA - read

0 0,41

0 0,67
time(s)

Puc. 2. Ocumnnorpammbl peueBbix curHanos Mam B 32: A — npu
nosTopeHnu u b — npu ureHnu cnora M4

Cpennee mno rpynne BP urenus cioroB B sH-
Bape JOCTOBEPHO YMEHBIIWIOCH (COOTBETCTBEHHO
1,321 cu 1,05 ¢; p<0,007). [Tporpecc B 0CBOCHUY CUH-
TE€3a CJIOTOB IPU YTEHUH 0COOEHHO 3aMETHO MPOSIBUIICS
B JIByX MOKazareisix: 1) cHikeHuu BapuatuBHoctu BP
IpU YTEHUH PA3HBIX CJIIOTOB OIHUM M TeM ke peOeH-
KOM, T. €. TIOBBIIIICHUN CTA0MIILHOCTH HaBBIKa (CpeHee
3HAUEHHE CTAHJAPTHOTO OTKJIOHEHHS YMEHBIIUIOCHh
¢ 0,48 c. 10 0,29 c.; p<0,0001) u 2) B yMEeHbIICHUH
NCO, xak mnokazareyne CHUMYJIbTAaHU3ALUU paclO3Ha-
BaHMsA TpapUuecKUX CJIOTOB U COBEPIICHCTBOBAHUS
CHHTE3a apTUKyIaTopHOU nporpammsl (¢ 0,89 mo 0,68;
p<0,0005). ¥ MHOTHX JIeTei COKpATUIIACh W JJIUTEIIb-
HOCTh PEUEBOTO CUTHAJIA MPU YTEHUH (pHC. 2).

B nanHOM wuccnenoBaHMM HAac HMHTEPECOBA BO-
Opoc, B KakOM Mepe WHAMBHUIYAIbHBIC pa3IHIUsL
B KaueCTBCHHO-KOJMYECTBEHHBIX XapaKTEPUCTHKAX
YTEHUs, crocobe, CTpaTerusiX OBJIAJCHHS HABBIKAMHU
COXpaHAIOTCS B JMHaMuUKe. VIHBIMU clloOBaMu, SBIISI-
I0TCSI JIM MHIUBUAYaJbHBIE CTPAaTeTHH CHHTE3a CIora
YCTOWYMBBIMH XapaKTEPUCTUKAMH WIM OHU HOCAT CITy-
YalHbIA, BpEMEHHBIA XapakTep. sl BIICHEHUS 3TOrO
BOINpOoca OBbLI MPOBEJCH COMOCTAaBUTEIbHBIM aHAIN3
OCHOBHBIX, ONMCAHHBIX BBIIIE XapaKTEPUCTHUK, MOTY-
YEHHBIX B OKTSOpE M B SIHBApe B OJJHUX U TEX K€ MOJ-
rpymmax UCIbITyeMbIX (oarpymmnax 1, 2, 3 u 4).

Kak BumHO B Tabnuiie 4, pa3inuus B yCBOCHUU 3BY-
KOOYKBEHHBIX accoluanuii (T.e. B Ha3bIBAHUU OYKB),
KOTOpbIC HAaOIOallUCh B OKTAOpE MEXIy JEeThbMHU
1-i—4-i1 monarpynmn HHUBEIMPOBAIHCH uyepe3 3 Mecs-
na oOyuyeHHs. AHAJOTMYHBIC TEPEMEHBI MPOH3OILIN
U CO CTaHJAPTHBIMHM OTKJIOHEHHSIMHU. DTO O3HAYaET,
YTO K SIHBAPIO aCCOLMAIMU MEXIY OyKBaMU U 3BYKaMHU
YIPOUYMIIMCh U aBTOMAaTU3MPOBAINCH, & UHIMBHIYalb-
HBIE Pa3IN4Hsi BO BpEMEHHBIX XapaKTEPUCTHKAX UCUE3-
au. AHaJIM3 BPEMEHHBIX IOKa3aTesiel YTEHUs CIIOTOB
BBISIBUJI OTUETIMBYIO IOJIOKHUTENbHYIO TUHAMUKy BP
B 1-#, 3-ii u 4-ii monrpynmax (puc. 2). @oHETHYECKHIA
aHaJIN3 PEYEBBIX CUTHAJIOB [TOKA3aJl, YTO B IIEPBOM MO~

rpyImne NpOU30IIIO0 KapIUHAJIbHOE W3MEHEHHUE: JETH
ocBounM cuHTe3 ciora (Tad. 3). Bo Bropoii moarpyme
3HAUUMBIX [IEPEMEH He IPOU30IILI0, HAOIIOIAIOCH TaKe
He3HaunTenbHoe yBennueHue BP. bonee nndopmarus-
HBIM OKa3anoch cpaBHeHue 3HaueHuit ICO B AByX 3Kkc-
nepuMeHTax (puc. 3, 4, 5).

Kak Bumno na pucynke 4, MCO cymiecTBeHHO
CHU3WICA y AeTel 3-i u 4-i moarpymni. AHaJIOTUYHO,
B 9THUX JK€ MOATPYNINax yMEHbIIWIOCh 3HaU€HHE CTaH-
JApTHOTO OTKJIOHEHMsI, Kak IoKa3aresis Bapuabenb-
HOCTH NPHUMEHSEMOI CTpaTeruy MpU YTEHUH Pa3HBIX

nirp
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BPcnoroB (cek)
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00 T T

OKCnepUMeHTbI

Puc. 3. Bpema peakumu uteHusi cnoros B noarpynnax 2, 3 u 4
B 3KcnepumeHTax 1 (31) u 2 (32)
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Puc. 5. luHammuka nokasatensi BapuabenbHOCTM cCTpaTerui

yTeHUs — cTaHpaapTHoro otknoHeHus UCO (ctaHa. oTki.
MNCO) y peteit noarpynn 2, 3 u 4 B akcnepumenTtax 1 (31)
n2(32)

cioroB. TeM He MeHee, B SHBape COXPAHSIIUCH T€ JKE
Mexrpymnmosbie pasnuuns MCO, uto u B OKTAOpE.
Jetn noarpynsl | K STHBapio OCBOMJIM HAaBBIK CUHTE3a
CJIOTOB, HO IO BCEM MOKAa3aTeNsiM OTCTaBaJId OT AeTei
OCTaJbHBIX MOATPYIII.

OBCYXOEHUE

Kak oTmeuanoch BbIIIE, CYHIIECTBYET IOCTATOYHO
CBHJICTENILCTB, UTO, OBJIaJIeBas YTEHHEM, JIETH CHavyaja
3allOMHMHAIOT COOTBETCTBUE 3BYKOB M 0003HAYAIOIINX HX
OykB (OyKBapHBIN TIPUHIIMIT), a 3aTeM OBJIAJICBAIOT Ha-
BBIKOM JICKOJMPOBAHUS, T.€. YTeHHEM cloB. [Ipomexy-
TOYHBIH JTaIl: MEXIy YMEHHEM ONO3HABaTh U Ha3bIBATh
OyKBBI M CIIOCOOHOCTBHIO MPOYUTATH U TIOHSATH 3HAUeE-
HHE TIPOYUTAHHOTO CJIOBAa OCTAETCs C1a00 M3yYCHHBIM.
MynbTHCHIUTa0NYeCKre SI3BIKK (HAIIpUMep, HEMEIKHA,
UTAITBSTHCKHM, (PUHCKHIA, pyCCKUI) B 9TOM TUIaHE U3yde-
HBI 0COOCHHO c11a0o. J[aHHBIE, TONMyYEeHHBIE B HACTOS-
IIEM MCCIICIOBAaHMH, IOKA3ald, YTO BCIEA 3a o0pa3o-
BaHHEM 3BYKOOYKBEHHBIX CBSI3€H y JIeTel ciiemyeT sTan
OBJIAJICHUS] HABBIKAMU CHHTE3a CJIOTa. JTO COINIACYETCs
C MHOTOYHCJIEHHBIMH HAOIOICHUSIMU TIEIaroroB 1 TMCH-
xonoroB [4, 10, 12, 16, 24]. OgHako, Kak OTMEYaIOCh
BBIIIIE, MaJIO U3BECTHO O CTPATETUsiX U CEHCOMOTOPHBIX
MEXaHU3Max OBJIAICHHS CHHTE30M CJIora. 3HaueHHs Bpe-
MEHM pPEaKIMy 4YTeHus OyKB U CJIOTOB, MOJyYCHHBIC
B JIByX OJKCIEPHMEHTaX, CBUAETEIBCTBYIOT, YTO YK€
K KOHILYy TIEPBOTO MOTYTOAMs y OONBIIMHCTBA JIETEH Mpo-
WCXOOUT aBTOMATH3ALMsl APTHKYISITOPHBIX TPOTPaMM
HasbiBaHus OykB. Kpome cokparienust BP 06 atom cBu-

JIETENILCTBYET YMEHBIICHUE CTaHAAPTHOTO OTKJIOHEHUS
BP or cpemnero mo rpyrmre cTUMYIOB-OyKB, TIPEIbsIB-
JICHHBIX KaxoMy peOeHKy. Kak u oxuianoch, 3HaueHUS
BP npu uTeHMM CTUMYIOB-CIOTOB CYIIECTBEHHO Ipe-
BBILIAJIM AHAJOTUYHBIC MOKA3aTeNlu NMPH YTEHUU OyKB.
OcraBanoch HESICHBIM: 3Ta pa3HUIA OOBSICHAETCS TOJIb-
KO OOJIBIIIM YHCIIOM 3HAKOB B cJiore (2 OyKBbI) WITH BbI-
MIOJIHEHWEM JIOTIOJHUTEIbHOW KOTHUTHBHOM OIeparyu
CHHTE3a MOTOPHOM ITPOTrpaMMBbI CJIOTa C YYETOM CJIOro-
BOTO NPUHLMIMA NMUCcbMa. Eciin mpennonoxuts, 4To npu
YTEHUH cJiora U3 JIByX OyKB PeOCHOK cHavaja OMo3HaeT
MOCJIEA0BATENbHO KXKIYI0 OYKBY, I10CIIE YErO OCYILECT-
BJISICT CUHTE3 LIEJIOCTHOTO apTUKYJISITOPHOTO KOMILIEKCa,
BP cnora nomxHo paBasiThCsl cymme BP kakoit n3 Oyks
W BPEMEHH, 3aTpadyeHHOro Ha cuHTe3 (cTparerust A) [17].
B TakoMm ciydae cnenyer oxuaarh, uto BP crora Oyner
npeBbimark cyMmmy BP Bxomsiiux B Hero OykB. Mueke
HNCO cootBercTBeHHO A0mkeH ObITh>1. Ecnmu mpen-
MOJIOKHTh, YTO OMO3HAaHHE OYyKB, M3 KOTOPBIX COCTOUT
CJIOT, TIPOMCXOAUT MapasuleNbHO, a IOTOM BBIIOIHAETCS
cunres (crparerus b), To 3nauenne BP Oyner HaxoauTh-
cs B untepBaie 0,5<BP<1. Ecnu, HakoHel, cior oro-
3HAETCS KaK IEJOCTHBIM KOMIUIEKC, aCCOLMUPOBAHHBIN
¢ cuiuabemoii (ctparerus B), To 3Hawenue UCO Oynet
0,5 u mensbie. Yucnossle 3Hauenuss UCO, nonydeHHble
B Hadase yueOHoro rofa (D1) mokaspIBatoT, 4To y 6 Jie-
teii (18 %) VCO npesbian equuuity. 13 3T0ro MOXXHO
c/IenaTh BBIBOJI, YTO 3TH JI€TH MPU YTEHUH CIIOTOB IIPH-
MeHsu ctpareruto A. Y 27 npereit (80 %) mokazarenu
NCO coorsercTBoBanu crpareruut b, u Toneko 6% ne-
Tel (2 vern.) ucronb3oBanu crpareruto B. Muorue aetn
(moarpynma 3) OCYIIECTBISIIM CUHTE3 JIHUIIb CO BTOPOU
TOTIBITKH: CHayajla MIENOTOM WJIM Tpo ceds, a 3aTeM
BCJIyX HENOCTHO. AHAIN3 PEYEBBIX PEAKLUI MO3BOIAET
MPEATONIOKHTE, YTO CHHTE3 CIIOTa y TAaKUX JAETed Ipo-
WCXOJHUT TOJBKO HAa aKyCTHYECKOM YpOBHE. YCIBIIIAB
CBOIO, €IIIe HEMOJIHOIEHHYIO apTHKY/SIIIMOHHYIO peau-
3aIMI0, IETH, CKOpPEE BCETO, JIOTabIBAIOTCS MO 3BYKOBO-
MY CXOJICTBY, Ha KaKOi1 CJIOT 3TO TIOX0XE M Ha3bIBAIOT €TO
LEJIOCTHO.

[Ipu uccnenoBanuu B siHBape (D2) pacrpenesieHue
sHageHnit MCO, kak mokaszaTensi cTpareru, M3MEHU-
nock: crparerust b (MCO> 1) nabnronanace y 38 (95 %),
a crpareruss B (MCO<0,5) mno-mpexxHeMy TOJIBKO
y 2 nereii (5%). Ilpu 3TOM HamO y4ecTb, YTO JaHHBIC
pacrpeseneHus OTpaXaroT CPEIHNE MTOKA3aTeIH YTCHUS
Kax16IM pederkom 13 cioros. UCO oT/eIbHBIX CIIOTOB
CBHJICTEIBCTBOBAJIO, YTO CTPATETHH, UCIIOIb3yEeMbIE O]
HUM U TE€M k€ peOCHKOM MOTYT MEHSITHCS OT CTPaTeruu
A 1o crpareruu B. B nmocnennem ciydae cior cOOTHO-
CHJICSI C apTUKYJIEMOM LIEIOCTHO, YTO MOKHO OOBSICHUTD
€ro BBICOKOW YaCTOTHOCTBIO B MHIMBH/IYaJIbHOM OITBITE

3 B 3TO YKCIIO HE BKJIIOYAINCH JCTH, YUTABIINUEC CJIOT HO6yKBeHHO
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pebenka. MHavye roBopsi, B mporiecce OBIa/ICHUS HABbI-
KOM pacrio3HaBaHMs U CHHTE3a CJIOrOB HEKOTOPBIE IETH
0 CYIIECTBY MCHOJIB3YIOT OAHOBPEMEHHO 2 CTPATeruu:
AHAIMTUYECKYIO (TTOCIIeI0BAaTeIbHOE PEKOUPOBAHNE),
a JUIsl HEKOTOPBIX 00JIee 3HAKOMBIX CIIOTOB — XOJIUCTHU-
YecKylo (LIEJIOCTHOE OMO3HAHME CJIOTa M aCCOLUALUS
ero ¢ cumiabemoit) [16]. B crmyuasix MCIONIb30BaHHS
2-ii crpareruu crangaptHoe orkioHenne BP u MCO
JOCTHTAJI0  BBICOKMX  3HAYEHHI: COOTBETCTBEHHO
0,34-0,71 u 0,24-0,55. Bapuarusnocts UCO (o) Tec-
HO Koppenuposaina ¢ BenuuuHoit MCO u ctangapTHRIM
otkiionenueM BP croros: koadduimenT koppensiuu
[Mupcona Ob11 paBeH coorBeTcTBeHHO 0,76 1 0,86. NHa-
Ye roBopsi, yeM Oojiee CTpaTerusi YTeHHs CJIOrOB IPH-
ommkaercs K Tuiy B, Tem Hibke BapuatuBHocTh MCO,
T.€. BBIIIE CTENECHb CUMYJIBTAHHOCTH CHHTE3a CJIOTOB.
BapuartuBHoCTh (popMHpYIOIIErocsi HaBbIKA, KaK M3-
BECTHO, BBICOKA Ha HA4YaJIbHOW CTaguK (OPMUPOBAHUS
W CHIKaeTcsi mo Mepe ero apromarmzaiuu [1]. Ta-
KUM 00pasom, cHrkeHue BapuatuBHocT MCO mpaBo-
MEpHO paccMarpuBaTh Kak CBUAETEILCTBO NMPUOIMKeE-
HUSI K aBTOMAaTH3alM1 HaBbIKa CIIOTOBOTO CHHTE3A.

Marepuaibl psaa UCCAEeAOBaHUN MO3BOJISIIOT MPEN-
MOJIOKUTb, YTO BIIA/IEHUE PEUbIO TIO/Ipa3yMeBaeT KpoMe
MEHTAJbHOTO JIEKCMKOHA HAlW4HMe T.H. «MEHTaJbHO-
ro cujuradapus», T.€. Habopa apTUKYISTOPHBIX MPO-
rpaMM/(hOHOIIOTHUECKHX  CXEM, COOTBETCTBYIOIIUX
BCEM clloraM JaHHoro si3eika [12, 16, 14, 21, 24].
Crenys 3TOM KOHIENINH, JOTHYHO OXKMIATh, YTO TPU
OCBOGHHMM UYTEHMS Ha OIPEICNICHHOM O3Tame JOJIKHbI
00pa30BBIBATHCS CBS3H MEXKIY TpadUIecKUMHU clora-
MH U COOTBETCTBYIOIIMMM CHJUTaOeMaMH MEHTaJlbHO-
ro cwuiabapus. 3HauWTebHas BapuabeiabHOCTh BP
n UCO mpu 4TeHuH pas3HbIX CIOTOB CBHUJIETENHCTBY-
€T O TOM, YTO Ha ITOM 3Tamne oOyueHHs y AeTell eme
He 00pazoBayiach CBI3b MEXKIY TpapUuecKHM CIOTOM
W COOTBETCTBYIOIIEH cuiutabeMoi ¥ (hOHOJIOTHUECKIM
CJIOTOM, KaK s13bIKOBOM enuHULEN. [lo-Buaumomy, apTu-
KYJISIIMOHHBIE HABBIKM YTEHHs CIIOTOB Ha 3TOM JTare
SBJISIFOTCS JJIS1 HUX CKOpee HOBBIMHM CEHCOMOTOPHBIMHU
HaBBIKAMH, Y€M S3bIKOBBIMHM, T.€. TEMH, KOTOpBIE HC-
HOJB3YIOTCSI MU MIPU MOTOPHOM HPOTPAMMHUPOBAHUU
peun. B monb3y 3TOro MpenmosioKeHus: CBHUIETENb-
CTBYIOT U OITMCAHHBIE BhIIIE (peHOMEHBI IBOMHOTO UTe-
HUSI 1 BTOPUYHOIO CHHTE3a CJIoTa Ha OCHOBE JOTaJIKU
1o aKyctudeckomy 3(dexry nepBoi, He OYCHb YIauHOM
¢donanuu. MoTopHast mporpamma ciiora pu 3ToM Qop-
Mupyetcst «on-liney, a He U3BIEKACTCS U3 MEHTAIBHO-
ro cuadapusi. B 31 Takue geHOMEHBI BCTpEUaHCh
y 13 nereit, a B 92 —y 12 nereit. [IpogomxuTenbHOCTD
TaKOr'0 CEHCOMOTOPHOTO 3Tana B OCBOSHHHU CIIOTOCIHS-
HUSL y pa3HbIX JeTell He OIMHAKOBa.

ITpu 3TOM ciemyeT y4uuThIBaTh, YTO OOCYyKAaeMas
YaCTh SKCIEPUMEHTAJIbHBIX JAHHBIX IO CYIIECTBY OT-

HOCUTCSl K YTEHHUIO KBA3UCIIOB, T.€. OECCMBICIEHHBIX
OykBocoueTaHuil. DTO O3HAUaeT, YTO PEOEHOK B HKCIIE-
PUMEHTE JIMIIEH BO3MOKHOCTH MCIOJIb30BaTh aHTHUIIM-
HalMI0 U ONOPY Ha JMYHBIN CIOBApHBIM 3amac U KOH-
TekcT. TeM He MeHee, aHaJIM3 aHAJIOTHYHBIX TapaMeTPOB
IpU YTEHUH CIIOB TEMHU K€ JE€TbMH CBHJETEIbCTBYET,
YTO BBIIICONHCAHHBIE OCOOEHHOCTH (DOPMHUPOBAHUSA
HaBBIKOB CHHTE3a CJIOTa MPOSBISIOTCA U MPU YTCHUU
cioB. OntHaKo 00CYXkJIeHHE 3TOr0 MaTepHaja BhIXOIUT
3a PaMK{ HACTOSIIIEr0 COOOIICHHUS.

[ToyuyeHHBIE HAMU JTaHHBIE XOPOILIO COIVIACYIOTCS
C COBPEMEHHON MOJIENbIO JIEKOAUPOBAHUS, U3BECTHOM
MOJT Ha3BaHUEM «MOeNb ABYyX MapuipyTtoB» [15]. Co-
[JACHO 3TOM MOJENH, MPOLECC PACIO3HABAHUS CIIOB
ONUpAeTCsl Ha JBa MeXaHH3Ma: a) (POHOJIOTHYECKOro
pexoarpoBaHus (T.€. epeBoja psijia OykB B psifl 3ByKOB
C MOCJICAYIOIUM CHHTE30M) U 0) IPSIMOTO J0CTyma (Co-
OTHECEHHUs Ipa)uuecKoro cjaoBa LEIUKOM C PesIeBaHT-
HOW eJIMHMIIeH MEHTaIBHOTO JiekcukoHa) [20]. Ha pan-
HEM OJTale OCBOEHHsS UTEHHs CJIOB BHE KOHTEKCTa
MEXaHU3My (OHOJIOIMYECKOTO PEKOJUPOBAHUS B PsJie
CJIy4aeB MPEALECTBYET aPTUKYIISITOPHO-(POHETUUECKOE
PEKOJMPOBAHUE, KOTOPOE TOJIBKO IO3KE CTAHOBUTCS
(DOHOJIOTMUECKUM peKofupoBaHHeM. MexaHu3M mps-
MOT0 JJOCTYIIA IIPU YTEHUU CJIOB COIVIACHO HEKOTOPBIM
UCCIIEIOBAaHUSIM MOXKET UCIIOIb30BaThCS ELIE 10 0CBOE-
Hust andasura [28]. MaTtepuanbl Haimiero uccienoBa-
HMSI, OCBEILAIOIINE ITOT BOIIPOC, OyAyT NMpeCTaBICHbI
B CJIIYIOIIUX MyOIMKaLUAX

3AKNKOYEHUE

[Tonmy4eHHbIC B HACTOSIIIEM MCCIICIOBAaHUN MaTepHa-
JbI CBHIETENBCTBYIOT O TOM, YTO MEXaHU3MBI UTCHUS
Ha Ha4YaJbHOM JTaIle €ro yCBOCHHUS OTIMYAIOTCS OT TeX,
KOTOpBIE ONHCaHBl y B3pocibix. Hambonee 3ameTHbIe
OTJIMYHUSI KAacaroTCsl CHUHTe3a cioroB. HavanbHble Ha-
BBIKM CHHTE3a CJIOTa BBILIIAT KAk IeNb ITOCIEI0Ba-
TEJIBHBIX ONEpalNii PEKOIUPOBAHKS OyKB B 3ByKH C TIO-
CIIEIYIOIIMM CHHTE30M ciora. CHHTE3 cjora HepezKo
MPOUCXOAUT JIUIIb BTOPUYHO, TOCIE AHATUTHYECKOTO
O3BYYMBAHHs W TIOBTOPHOTO mpouTeHus. Donernue-
CKHE XapaKTEePHCTUKU PEYECBBIX CUTHAJIIOB IIPU ITOM CY-
[IECTBEHHO OTJIMYAIOTCSI OT aHAJIOTHYHBIX MOKa3aTeNei
NP TIOBTOPEHHH TEX K€ CJIOTOB TIOCIE POCITYIINBAHUS
(oHOTrpaMMBI. AHAJIN3 TIOJYYEHHBIX JaHHBIX IO3BOJISET
NPEITOJIOKHTh, YTO Ha 3TOM 3TaIlle €T HE UCTIONB3YIOT
MEHTAJILHBIN cHIUTIa0apuii, a (POPMHUPYIOT HOBBIC apTH-
KYJISIIIMOHHBIE MPOTPaMMBbI CO3aHHbIC CICIHATBHO IS
4yTeHUs. B JAMHaMHKe NETH MepexoisT OT IMOCIeI0Ba-
TENBHBIX CTPATETHid K apaJIeIbHBIM H CUMYJIBTaHHBIM,
HO Y Pa3HBIX JICTEH 3TO MPOUCXOIUT PA3IUIHO.

Uccnenosanue nonaepxxano rpanrom PIH® Ne 12-
06-00941.
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FORMATION OF SENSORIMOTOR MECHANISMS
IN SYLLABLE PRODUCTION DUR-ING 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, pseu-dowords) and
Il — the repetition of similar auditory stimuli. Phono-gram 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) was 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.

REFERENCES

1. Bernshteyn N.A. Fiziologiya dvizheniy i aktivnost' [Phys-
iology of movements and activity]. M.: Nauka. 1990.

2. Vygotskiy L.S.Myshlenie irech'[Thinking and speech].
Sobranie sochineniy v 6 tt. T. 2, M.: Pedagogika.
1982.

3. Guziy Yu.A. Stanovlenie tekhnicheskoy i smyslovoy
storony chteniya «pro sebya» u mladshikh shkol'nikov
s trudnostyami formirovaniya navyka [The develop-
ment of technical and conceptual side read «about
myself» in primary school children with difficulties
developing skills]. Vestnik KGU im. N.A. Nekrasova.
2007; 13 (2): 58-62.

4. Egorov T.G. Psikhologiya ovladeniya navykom chteni-
ya [The psychology of mastering the skill of reading].
2-e izd.M.: Karo. 2006.

5. Kornev A.N. Disleksiya i disgrafiya u detey [Dyslexia
and dysgraphia in children]. M.: Meditsina. 1995.

6. Kornev A.N. Narusheniya chteniya i pisma u detey
[Disorders of reading and writing in children]. SPb.:
Rech’ 2003.

7. Selezneva L.B. Sovremennoe russkoe pismo: katego-
rii i edinitsy [Modern Russian writing: categories and
units]. M.: Vysshaya shkola. 2004.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Sokolov A.N. Vnutrennyaya rech’ i myshlenie [Inner
speech and thinking]. M.: LKI. 2007.

Solso R.L. Kognitivnaya psikhologiya [Cognitive psy-
chology]. 6-e izd. SPb.: Piter. 2006.

El'konin D.B. Nekotorye voprosy psikhologii usvoeni-
ya gramoty [Some aspects of the psychology of learn-
ing letters]. Voprosy psikhologii. 1956; 5: 51-59.
Alexander PA., Fox E.A. Historical Perspective on
Reading Research and Practice In: Alvermann D.A.,
Unrau N.J., Ruddell R.B. (Eds.) Theoretical Models
and Processes of Reading: International Reading As-
sociation. Newark (6th ed.). 2013: 33-68.

Brown G.D.A., Deavers R.P. Units of Analysis in Non-
word Reading: Evidence from Children and Adults.
Journal of Experimental Child Psychology. 1999;
73(3): 208-42.

Carreiras M., Mechelli A., Price C.J. Effect of word and
syllable frequency on activation during lexical deci-
sion and reading aloud. Human Brain Mapping. 2006;
27 (12):963-72.

Cholin J., Levelt W.J.M., Schiller N.O. Effects of sylla-
ble frequency in speech production. Cognition. 2006;
99 (2): 205-35.

Coltheart M. Modelling reading: the dual rout ap-
proach. In M.J. Snowling, C. Hulme (Eds.) The science of
reading: A handbook. Oxford: Blackwell; 2005: 6-23.
Croot K.,Rastle K. Is there a syllabary containing stored
articulatory plans for speech production in English;
2004 (Proc. of the 10th Australian International Con-
ference on Speech Science and Technology, Macquarie
University, Sydney, 8-10 December): 376-81.

Frith U. Beneath the surface of developmental dys-
lexia. In K.E. Patterson, J.C. Marshall, M. Coltheart
(Eds.). London: Routledge & Kegan Paul, 1985.

Frost R. Toward a Strong Phonological Theory of Vi-
sual Word Recognition: True Issues and False Trails.
Psychol Bull. 1998; 123 (1): 71-99.

Frost R. Towards a universal model of reading. Behav-
iour and Brain Science. 2012; 35 (5): 263-79.
Grainger J., Lete B., Bertand D., Dufau S., Ziegler J.C.
Evidence for multiple routes in learning to read. Cog-
nition. 2012; 123 (2): 280-92.

Hutzler F., Conrad M., Jacobs A.M. Effects of syllable-
frequency in lexical decision and naming: an eye-
movement study. Brain Lang. 2005; 92 (2): 138-52.
Kornev A.N., Rakhlin N., Grigorenko E.L. Dyslexia
From a Cross-Linguistic and Cross-Cultural Perspec-
tive: The Case of Russian and Russia. Learning Dis-
abilities: A Contemporary Journal 2010; 8 (1): 51-78.
Larson K. The Science of Word Recognition. Advanced
Reading Technology, Microsoft.

Maionchi-Pino N., Magnan A., Ecalle J. Syllable fre-
quency effects in visual word recognition: Devel-
opmental approach in French children. Journal of

& NEOVATP

TOMV N4 2014

ISSN 2079-7850



OPUTMHANBHbBIE CTATbU

103

Applied Developmental Psychology. 2010; 31 (1):
70-82.

Oganian Y., Ahissar M. Poor anchoring limits dyslex-
ics’ perceptual, memory, and reading skills. Neuropsy-
chologia. 2012; 50 (8): 1895-1905.

Perry C., Ziegler J.C., Zorzi M. Beyond single syllables:
large-scale modeling of reading aloud with the Con-
nectionist Dual Process (CDP++) model. Cognitive
Psychology. 2010; 61 (2): 106-51.

Ratcliff R., McKoon J. The Diffusion Decision Model:
Theory and Data for Two-Choice Decision Tasks.Neu-
ral Comput. 2008; 20 (4): 873-922.

25.

26.

27.

¢ MIHdopmaums 06 aBTopax

28. Share D.L. Phonological Recoding and Orthographic
Learning: A Direct Test of the Self-Teaching Hypoth-
esis. Journal of Experimental Child Psychology. 1999;
72 (2): 95-129.

29. Vellutino F.R., Tunmer W.E.,Jaccard J.J.,Chen R.S. Com-
ponents of Reading Ability: Multivariate Evidence for a
Convergent Skills Model of Reading Development. Sci-
entific studies of reading. 2007; 11 (1): 3-32.

30. Wolter J., Apel K. Initial acquisition of mental graphe-
mic representations in children with language im-
pairment. Journal of Speech and Hearing Research.
2010; 53 (1): 279-95.

KopHres AnexkcaHdp Hukonaesuy — kaHA. Med.HayK, 4-p NCUXO.
Hayk, npodeccop Kad. 0bLeNn 1 NPUKIaLHON NCUXONOTUK; 3aB.
naboparopwert HelpoKOrHUTMBHbIX TexHonormin HULL. TEOY BIMO
«CaHkT-lMeTepbyprckuii rocyaapCTBEHHbIN NeAnaTpuyeckmin Me-
OWMLMHCKUIA yHUBepcuTeT» MuH3sapaea Poccun. 194100, CaHkT-
MNetepbypr, yn. /lutoBckas, 4. 2. E-mail: k1949 @ya.ru.

Cmonsposa Snveupa NeaHosHa — KaHA,. GUON. HayK, CTapLUMii
Hay4HbIi coTpyaHuk. ®IBYH UuctutyT ®usmnonorum um. M. Mas-
noea. 199034, CankT-lMetepbypr, Hab. MakapoBa, 4. 6.

E-mail: elvirast74@gmail.com.

lanbnepura Enuzasema NocugosHa — kana. buon. Hayk, 3aB. HALI,
IBOY BIMO «CaHkT-MeTepbyprckuin rocyaapCcTBeHHbIN ne-
OMaTPUYeCKU MeanLMHCKUIA yHUBepcuTeT» MuH3gpasa
Poccun. 194100, Cankr-TNeTepbypr, yn. JIutosckas, 4. 2.
E-mail: Galperina-e@yandex.ru.

[utiemap [luaHa MuxatinosHa — KaHA. 6y1on. HayK, CTapLInii Hayy-
HbIi coTpyaHuk. ®FBYH UHCTUTYT SBONOLMOHHOM Drsmonorum u
6uoxummm um. U.M. Ceuerosa PAH. 194223, CaHkT-MeTepbypr,
np-T. Tope3a, 4. 44. E-mail: Diana-tsap@yandex.ru.

Kornev Alexandr Nikolayevitch — MD, PhD, Professor of General
and Applied Psychology Dept., Head of the Lab for applied neu-
rocognitive researches. Saint Petersburg State Pediatric Medical
University. 2, Litovskaya St., St. Petersburg, 194100, Russia.
E-mail: k1949 @ya.ru.

Stoljarova Elvira Ivanovna — PhD, Senior Researcher. Pavlov In-
stitute of Physiology. 6, naberezhnaya Makarova, St. Petersburg,
199034, Russia. E-mail: elvirast74@gmail.com.

Galperina Elizaveta losifovna — PhD, Head of the Research center
Senior Researcher. Saint Petersburg State Pediatric Medical
University. 2, Litovskaya St., St. Petersburg, 194100, Russia.
E-mail: Galperina-e@yandex.ru.

Guillemard Diana Mikhailovna — PhD, Senior Researcher. Se-
chenov Institute of Evolutionary Physiology and Biochemistry.
44, pr. Toreza, St. Petersburg, 194223, Russia.

E-mail: Diana-tsap@yandex.ru.

& [NEOANATP

TOMV Ne4 2014

ISSN 2079-7850



104

OPUTMHANIbHbBIE CTATbU

YIOK: 2222222202222222202277?

OCOBEHHOCTU UMMYHHOIO PEATMPOBAHMS NMPU ATONUN Y OETEN

© O.M. IypuHa, E.A. lemeHTbEBa, A.E. BAanHoB, O.H. Bapnamoga, B.U. TumoxuHa

I6OY BIMO «CankT-TNetepbyprckuit rocyLapCTBEHHbIA NesMaTpuieckuii MeauUMHCKUA yHuBepcuTeT» Munaapasa Poccum;

Pesiome. [MpoBeneHO uccnefoBaHME UMMYHHOMO CTaTyca, MMMYHOMATOIOrMYEeCKMX peakuui 1 cnektTpa ceHcMbunusaumu
y neTel, CTpajatowmnx atonnyecknum fepmMmatntom (215 getert) n atonuyeckoi 6GpoHxuanbHoi actMoit (197 netei) B Bo3pacTe
ot 1 mecqua no 17 net. UMMYHHBIN CTaTyC CCIefoBancs UMMYHONOMMYECKMMM TECTaMM NEPBOrO YPOBHS, CyONONSLUMOHHbIN
cocTaB NMMGPOLMUTOB — METOAOM MPOTOYHOW LUTOMETPUM, aNNeprofMarHoCT1Ka, AMArHOCTUKA ayTOMMMYHHbIX aHTUTeNn —
MMMYyHOdepMeHTHbIN aHanu3. OnpepeneHbl reTeporeHHOCTb HapylweHUn UMMYHHOM CUCTEMbI, BO3pacTHble 0COBeHHOCTH
CEHCMOUNU3ALMMU K BbITOBBIM, MULLEBBIM, 3NMMAEPMANIbHBIM U APYTUM anfepreHam, Nnpoaykums aytoaHtuten IgG Kk TKaHEBbIM
aHTUreHaMm. MccneposaHue cybnonynsumii N(MM@OLMTOB NOKa3blBAaET HaiMuMe pasfnyuuii B KN€TOYHOM MMMYHHOM OTBETE
y AeTel C aTONMYeCcKMM AepMaTUTOM M aToNMYecKor BpoHXManbHOM acTMO. AnnepreHbl, HaKanaMBawLWKUeECs B OpraHu3me,
0Ka3bIBAKT NpSMOe BAUSHUE HA (YHKUMOHANbHYH aKTMBHOCTb (arouutoB. MccnenoBaHMe MMMYHHOTO cTaTyca y AeTei
C aTONMUYeCcKUMK annepruyeckumu 3aboneBaHusaMuM Heob6XxoaMMO Ans npoBeneHUs 060CHOBAHHOW MHAMBUMAYANbHOWM na-
TOreHeTUYeCKoM MMMYHOKOPPEKLMM C LLeNIbH0 MOBbIWEHNS 3O DEKTUBHOCTM 6a30BOM TEPANUM, CHUXKEHNUA TSHKECTU 3aboNneBaHus,
4acToTbl 06OCTPEHUM, @ TaKXKEe CHUXKEHMS YACTOTbl U TSXKECTU conyTcTBytoweln natonorum. OnpenenexHve cneumuUueckmx
IgE K WwupokoMy crnekTpy anjepreHoB peKoMeHAyeTCs BKIKUYUTb B CxeMy obs3aTenbHoro nabopaTopHoro obcnenoBaHus
60nbHbIX aTtonuuyeckor annepruei. MNpu obcnenoBaHUM U nevyeHMM OGONbHBIX, CTpajalLWMX aTonuen, HeobxoauMo
YUYUTbIBaTb BO3MOXHOCTb HA/IMYMS CONYTCTBYHOLWEN rPUBKOBOM CeHCUbuUnunsauuun. Meponpumsatus No 3AMMUHALUKU NPUYUHHO
3HAUYMMBbIX aNnepreHoB AOMKHblI BKAOYaTb B cebs KOppeKkLuMi nuTaHua pebeHka, KOHTPOb Haj, OKpyXakllel cpenow, a
TaKXXe CaHALMI0 04aroB XPOHMYECKOW MHPEKLMM U HOPMANU3aLMI0 MUKPOPNOPbI KMLWEYHMKA. MMMyHOpeabunutauus netemn

C annepronaTonorMeﬁ A0/1XXHa NpoBOAUTCA C yH4ETOM BO3MOXHOI0 Hannuna U akTMBHOCTU ayTOMMMYHHOTIO npouecca.

KnioueBble cnoBa: atonuyeckui AepMaTuT, 6p0HXMaJ’IbHaﬂ acTMa, MMMyHHbIl7I CTaTyC; anneproanuarHoCTmka,; aytoaHTuTena.

ComracHO JaHHBIM ~ 3IUAEMUOJIOTUYECKUX — HC-
CJIEOBAaHUMN, BBINOJIHEHHBIX B Ppa3JIUYHbIX pPETUo-
Hax P®, amneprudeckumu 3a00JIeBaHUSIMU CTPAJAOT
ot 10 1o 15 % nereii. Ix pacnpocTpaHEHHOCTb 3aBUCUT
OT reorpauuecKux, KIMMaTHIECKUX U SKOJIOTUIECKUX
0COOCHHOCTEH PernOHa, COITUATEHO-OBITOBBIX yYCIIOBHIHA,
MICUXO-3MOLIMOHAJILHOW HAarpy3KHU HaceJIeHUs U IPUBO-
JIUT K CPBIBY aJaNTalliOHHO—TIPHCIIOCOOUTENBHBIX pe-
aknuit opranmszma [3, 10].

Annepruyeckue 3a00JeBaHUS B TPOMBIIIICHHBIX
[EHTpax SBISIOTCS PE3yNbTaToM KOMOMHHPOBAHHOTO
BO3/ICUCTBUS aHTUTCHOB M KCEHOOMOTHKOB. MexIy
YPOBHEM 3arpsi3HEHUsI BO3AYIIHON Cpelibl XUMUYECKHU-
MU COEIMHEHUSIMU U I1I0Ka3aTeJIIMU PaclpoCTpaHEHHO-
cTH OpOHXMAJILHOW aCTMBI U aTOIIMYECKOTO JIepMaTuTa
oOHapyXeHa TpsiMas KOppENSUOHHAs 3aBUCUMOCTh
[1,2,3].

O0paraeMocTh 3a CKOPOH METUITTHCKOHN MTOMOIIBIO
OOJBHBIX OPOHXHMAILHOW ACTMOW TECHO KOPPEIUpyeT
C 3arpsi3HEHUEM aTMOC(EpPHOTO BO3ayXa W HeOlaro-
MPUSATHBIMH ITOTOAHBIMU yClIOBUAMH [3, 11].

BoO3HUKHOBEHHE aTONMMYECKOTO ACPMATUTA Y NETEHU
paHHEro Bo3pacTa OOYCIIOBICHO KaK HacjeICTBEHHOU
HPEeAPacIONOKEHHOCTBIO K aJUIEPTUH, Tak U 3a00ieBa-
HUSIMA MaTepH BO BpeMsi OEpeMEHHOCTH, a TaKXe BO3-
JIeHCTBIEM HEOIaronpHusITHBIX YKOJOTHYECKUX (PaKTO-
POB Ha opraHu3M OepeMEeHHOM JKEHIIMHBI U 110712 [ 5, §].
Bousbioli Bknaa B pa3BUTHE aJlJIEPTONATOIOTMU BHOCAT
BO3HHUKAIOLIME HAPYLIEHUs] HA PEryJsTOPHOM YpPOBHE

MMMYHHOH, SHJIOKpUHHOW, HEPBHOU cucteM. MeTtabo-
JMYECKUE U3MEHEHHS MPUBOIAT K MOBBIIICHHON BBIpa-
00TKEe MEIMaTOPOB BOCHAJICHUSI, BIUSAIOMINX HA UMMY-
HOJIOTHYECKHE TapameTpsbl aronuu [7]. XpoHudeckoe
903MHO(PUIBLHOE BOCIIATICHUE NTPH AaTOMUYECKUX aJuiep-
THYECKUX 3a00JI€BaHUSIX MOXKET IPUBECTH K PA3BUTHUIO
UMMYHOIIAaTOJIOTMYECKUX TPOLECCOB, MOSBICHUIO ay-
TOQHTHUTEI K OpraHaM U TKaHsM [8§].

Ha coBpemenHoM srtame amnepruyeckue 3abose-
BaHMA y JETel NMEIOT TeHJCHUHUIO K 0oJiee TSHKEIoMy
TeueHnt0. OO 3TOM CBUAETENIBCTBYIOT HEPEIKOE BBISB-
JeHue OOJBHBIX C TSKEIBIM TeUeHHEeM OpOHXHMAIBHOMN
aCTMBI, YBEJIMYEHHUE Y/IEIbHOIO Beca pacHpOCTpaHEH-
HBIX ()OPM ATOMMYECKOTO JAEpMaTHTa M KparuBHUIIGI,
y4allleHHe CIIyyaeB MOJUIMHO30B C TOpaXKEHHUEM OpOH-
XOB, 4acTO€ BOBJICYCHHE B IAaTOJIOTMYECKUH Mpolecc
BUCIIEPAJIbHBIX OPTaHOB, MpeolinagaHne KIMHUYECKUX
(dhopM annepruu ¢ MOJUBAJICHTHOW CEHCHOMIM3AIMCH
[2, 3, 8].

Jlaxxe cpeam yCIOBHO-30POBBIX JIMI[ paclpocTpa-
HEHO COCTOSTHHE JIATEHTHOH CEeHCHOMIM3alnn, KOTO-
po€ BBISBISIETCS ITyTEM ONpEAETICHUs aJulepreHCIeiy-
¢uaeckux IgE B CHIBOPOTKE KPOBHU K IIUPOKON MMaHETH
aJuIepreHoB [6].

Poct yactoTel u ycyryOieHue TSKECTH ajlieprude-
CKHX 3200JIeBaHUI B IETCKOM BO3pacTe JUKTYIOT HEOO-
XOIUMOCTbH YIITyONeHHUs TEOPETUUECKUX 3HAHUH O MpH-
YMHAX BO3HUKHOBEHUSI, a TAKXKE [TaTOreHe3¢ MMMYHHBIX
peaxiuii Ipyu auIepruy pa3InyHoro THIIA.
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Llenv pabomwi: ¥iccienoBaHEe UMMYHHOTO CTaTyca,
UMMYHOIIaTOJIOTUYECKUX PEaKIUi M CIIEKTpa CEHCH-
OwnM3anyu y JeTei, CTpalaoliX aTONHYECKHM JAep-
MatutoM (AJl) u aTonudeckoil OpoHXHaTBLHOW acTMOMN
(ABA).

MATEPUAJIbl U METOAbI

O6cnenoBano 215 mereii ¢ Al u 197 nereii ¢ ABA
B Bo3pacTte oT 1 mecsima no 17 ner. IlpoBeneno wuc-
ClIeZIOBAHME HMMYHHOTO CTaryca HMMYHOJIOTHYe-
CKUMH TECTaMU TIEPBOTO YPOBHS, KOHIICHTPALUU
C3—xommnonenTta cucrembl koMmuieMeHnTa (UDTC «Iu-
TOKUHY), ameproguardoctuka (MDTC HIIO «Amnnep-
ren»), auarHocrtuka ayroantuten (MOTC HUKWBC
nM. 1. W. Meunnkoa PAMH). UmmyHO(beHOTHTTHPO-
BaHHE JIMM(OLUTOB BBIIOIHIOCH METOIOM IPOTOY-
HOW LUTOMETPUU C HUCIOJIb30BAHUEM MPSIMON HUMMY-
HO(ITyOPECICHIINN LEIbHON TMeprudepruIecKkoll KpoBU
U «0E30TMBIBOUHOI» TEXHOJOTUH (IPOTOYHBINA ITUTO-
metp Epics XL, Beckman Coulter, CIITIA). /Tnst otrieHKH
pacripeneneHus TUMQOIMTOB 1O PA3TUYHBIM MOITYIIS-
UM KJIETKH OKPALIMBAJIHCh TPEXIBETHBIMU KOMOH-
HAIMSIMUA MOHOKJIOHAJIbHBIX aHTHUTEJN, KOHBIOTUPOBAH-
HBIX ¢ QyopectienTHbIMU Kpacutensimu FITC/PE/PCS:
CD45/CD3/CD19, CD45/CD3/CD4, CD45/CD3/CDg/,
CD45/CD3/CD(16+56),CD45/CD3/HLA-DR (Beckman
Coulter, CIIIA). [Tomynsiuu KJIETOK BBICTSUIUCH TIPH
MIOMOIIM T€TEePOTeHHOT0 reMTUpoBaHusA. AOCONIOTHBIE
3HauUeHHs JUM(OLUTOB IOJICUYUTHIBAIUCH C HCHONb-
30BaHMEM pedepeHCHbIX vacTull. CraTucTHYecKas
00paboTKa MONyYEeHHBIX PEe3yJIbTaTOB — TMporpamMma
Microsoft Excel.

PE3Y/IbTATbl U OBCYXXKAEHUE

KiroueByto pons B matoreHese ajuiepruueckoro Boc-
MAJICHUS UTPAIOT JIMM(POIUTHI — OCHOBHBIE (P PEKTOPHI
WMMYHHOW cHUCTeMbl. MccienoBanue CyOMOMyIsIuii
TMM(OLIUTOB MMOKA3bIBACT HAIMYUE PA3IUUUM B KIIETOU-
HOM MMMYHHOM oTBeTe y nereii ¢ AJl u ABA (tabm. 1).
V nereii ¢ AJl BBIsSIBIICHBI a0COJIFOTHASI 1 OTHOCHTEIbHAS
B—nmum¢onmTonenus, orHocuTenbHbIN T—uMdonuTos
32 CYET IMOBBIMICHUS OTHOCUTEIBHOTO COACPIKAHUS
CD3+/CD4+ T—xemmnepoB u CD3+/CD8+ muroToKCcH-
yeckux T-numMdoruroB. Y yactu Jerel, cTpalaronmx
AJl, oTMeuaeTcsi CHWXEHHE OTHOCHUTEIIBHOTO KOJIHMYe-
ctBa NK—xkierok (CD3—/CD (16+56)+), a Takke HU3KHIA
aOCONIOTHBIN U OTHOCHTEJILHBIA YPOBEHb aKTHBUPOBAH-
HbiX T—mumdoruroB (CD3+/HLA-DR+). MMmyHope-
TYASTOPHBIA MHAEKC MPU 3TOM Y PaBHOTO KOJMYECTBA
JIeTeil MMeeT MOBBIIIEHHOE WIIN CHIPKEHHOE 3HAUYCHHE.

ABA y nereii nporekaeT Ha GoHe aOCOTIOTHOHN U OT-
HOCHUTENIbHOW B—1mMorTonennn B coueTaHuu ¢ OT-
HOCUTENBHBIM T—IUMQOIIUTO30M 32 CYET BBICOKOTO
otHOcuTenbHOro conepxkanus CD3+/CD8+ nurorokcu-
yeckux T-nmumdoruToB. Y aerell 00HAPYKEHO CHIDKE-
HUe oTHocuTenbHOro konmdectBa CD3—/CD (16+56)+
NK-kJ1eTok, a TakKe MOBBIIICHHE OTHOCHUTEIHHOTO
copepkanusi CD3+/CD (16+56)+ NKT-numdouuTos,
KOTOpbIE 007a/1al0T CIMOCOOHOCTBIO CEKPETUPOBATH
IUTOKHUHBI, cTumynupytomue 3¢dexropsr Th2 orsera.
Tarxoke kak u ipu AJ] ormedaercsi cHIKeHUe abCoIoT-
HOTO M OTHOCHTEIHHOTO YpPOBHEH AaKTUBHUPOBAHHBIX
T—knerok (CD3+/HLA-DR+). UMMyHOpeTry/IsITOpHBIT
uHieKC 0oJiee YeM y MOJIOBUHBI MAIIMEHTOB HUKE HUK-
HEeW TpaHullbl BO3PaCTHOW HOPMBI.

Tabnuya 1

M3MeHeHus cybnonynsumMoHHOro coctaBa IMMAOLMTOB Y feTel C aTonn4yecKMMm 3aboneBaHusMm

[leT1 ¢ aToNM4eckMm fepMaTuToM [et c aTonmMyeckom 6POHXMANbHOW acTMOM
Cybnonynsuuv nuMboLuToB (% cnyvaes) (% cryuaes)
MoBbiweHue CHuxeHue MNoBbiweHue CHuxeHue
B-numboLuThI % 34 17,2 - 33,3
CD19+ x10° kn/n 13,8 13,8 - 25
T-nMbounTbI % 27,6 - 33,3 -
CD3+ x10° kn/n 6,9 6,9 - -
T-xennepbl % 20,7 34 11,1 11,1
CD3+CD4+ x10° kn/n 6,9 6,9 - -
T-umMTOTOKCHYECKME % 17,2 - 444 -
CD3+CD8+ x10° kn/n 10,3 - - -
NK-nuMdounTbl % - 20,7 - 22,2
CD3-CD (16+56)+ x10° kn/n 34 6,9 - -
NKT-kneTku % - - 444 -
CD3+CD (16+56)+ x10° kn/n - - - _
AKTMBMpPOBaHHbIE T-AMMQOLNTI % - 31,0 11,1 55,6
CD3+HLA-DR+ x10° kn/n 3.4 31,0 - 50,0
MMMyHOperynsTopHbIi MHAEKC 27,6 27,6 111 55,6
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Tabnuya 2
Pacnpenenexune HapyLeHuit harouMTapHOro 38eHa MMMyHUTETA Y IeTei C aTONUYECKUMU 3ab01eBaHUIMU
[eTn c aTonnyeckum aepMaTuTom [letv c aTonuuyeckoi 6POHXMANbHOM acTMOM
(% cnyyaes) (% cnyyaes)
Mo3gHasa akTmBaums darounTos 45 37
«JleHuBbIE® QarounThl 15 19
He3aBepLueHHbIi dharounTtos 67 72

[Tomy4eHHbIe pe3yabTaThl CBUACTEIBCTBYIOT 00 M-
MYHHOU KOMIIpOMETaluu OOJBHBIX aTONMUYECKHUMHU 3a-
6oseBannsAMU. OCOOCHHOCTHIO UIMMYHHOTO MEXaHU3Ma
Pa3BUTHS aTONTNYECKON PEaKIMH SIBJISCTCS OBBIIICHHAS
CKIJIOHHOCTh K 0oOpazoBanmio crnenuduueckux IgE-an-
TUTENI B OTBET Ha ajuiepressl. 1Ipu stom T-xemmepsl,
cekperupyrommue NJI-4, 5, 6, 10, 13, 31, nepexirouaror
B B-mum¢ponurax cuntes antuten ¢ IgG na IgE, tem
CaMbIM CIOCOOCTBYIOT Pa3BUTHIO Y ATOMHKOB YaCTBIX
OPBU, nuonepmuii, XpOHUYECKUX OTHUTOB, TaMOpPH-
TOB | JIPYyTUX MH(EKIIMOHHBIX 3a00seBanuii [9].

[Taronorus ¢aromnuro3a Habmonaercs y 87% 00-
CJICIOBAaHHBIX JCTeH ¢ aronuei (Tadi. 2).

W3MeHeHnst (GyHKIIMOHALHOTO COCTOSIHUSI (haroiu-
TOB OTNPEACIAIOT OAWH U3 MATOPHU3UOIOTNIECKUX MeXa-
HU3MOB TOAJCP)KAHUS YPOBHS CEHCHOMIIM3AIMU Opra-
H3Ma. [Ipu 3ToM Haubosee cyiiecTBeHHbIE U3MEHEHUS
YCTaHOBJICHBl Y JETEM CTapuieil BO3PacTHOM TIPYIIIIbI,
BO3MOJKHO, OOYCJIOBJIICHHBIC JUIUTEILHOW aHTHUTCHHOM
CTUMYJISILMEH, ITPU KOTOPOM PE3KO CHUIKAKOTCSI, & IIOPOU
Y HCTOIIAIOTCS] KOMITIEHCATOPHBIE BO3MOXKHOCTHU KJICTKH.

Kpome Toro, mpu aromum Ha TpaHYJIOIMUTAX HKC-
MIPECCUPYIOTCS BBICOKO- U HU3KOA(Q(PUHHBIE PEIIETITOPHI
s IgE u 1gG. D1o ompenensieT ux B3auMOJIEHCTBHE
C aJuIepreHaMH ¥ BHOCHT pa3HooOpa3ne B MEXaHH3MbI
U KJIIMHUKY aJUIEPTUYECKUX PEaKIuid.

Anneprensl, HaKaIUTUBAIOIIUECS B OPraHU3Me, OKa-
3bIBAIOT MPSIMOE BIUSHHE Ha (YHKIHOHAJIBHYIO aK-
TUBHOCTH ¢aronutoB. Jledekr spdekropHoro 3BeHa

60 - 593

50
40 1
30

20

25
11
0 0

55
[ 1o

CHIJKAeT IMMHUHALMIO aJJICPreHOB, JE3WHTErPaIHio
U HEUTpanu3aluio BUPYCOB M OaKkTepHid, OTArOILAeT
TeUeHHe ajiepruyeckoro 3abosnesanus. KimuHnueckue
HaOJIOIEHUsT TIOKA3bIBAIOT, YTO TOCIE SIUMHHALUU
NPUYUHHO 3HAYMMBIX aJIJIEPIeHOB Y OOJNBHBIX aronueit
COKpAIlaeTCs YUCIIO U JUTUTEIBHOCTD SMTU300B OCTPBIX
WH(PEKIIMOHHBIX 3a00JICBaHUM.

Ha nornoTurenbHyr0 M LUTOIUTHYECKYIO aKTHUB-
HOCTb (haronutoB BiusieT C3 KOMIIOHEHT CUCTEMBI KOM-
TUIEMEHTa, 00IaJaloNIii TaKKe ONCOHU3UPYIOIIEH aK-
TUBHOCTBI0. YpoBeHb C3 'y 62 % 00ciie10BaHHBIX AeTei
C aTonuel HKe (PU3MOTOTHYECKOro YPOBHSL.

HccnenoBanye ryMOpaibHOTO 3BeHa HMMYHHTETA T10-
KasbIBaeT, uto 45,5 % neteii ¢ ABA u 24,3% nereit ¢ Al
uMeroT  aucuMmyHoroOymuaemun  (JIMDY)  pazmuaHoro
tuna. Pacnpenenenue JIUI" npu atonuyeckux aiepruye-
CKHX 3a00JICBaHMSIX Y JIETeH MPE/ICTABICHO HAa PUCYHKE 1.

Jedunut cuaresa [gA — vacThlif CTyTHUK aTOIUU.
IIpu cHmxeHuu cunTe3a IgA moBkIIaeTcs MpoOHUIAE-
MOCTb CJIM3UCTON OOOJOYKM TOHKOTO KUIIEYHHUKA JJIS
OEJIKOBBIX MHIIEBBIX AJUIEPTEHOB, YTO BEIET K aHTUTe-
HEMMUH, MTOBBIIIEHUIO TUTPA PEArHHOBBIX AHTUTEII K MU~
IIEBbIM ajulepreHaM. HenoctatouHOCTh IyMOPaabHOTO
UMMYHHUTETA IPUBOIUT K CHIDKEHHIO MECTHOH 3alUThI
Ha CIM3HMCTBIX 000JI0YKaX, OTKpPbIBasl «BXOJHBIE BOPO-
Tay JIsl BO3OYIUTEICH.

AHanu3 YpOBHS ayTOAHTHTEN IOKa3bIBA€T, YTO
y 0onbHBIX Al HaOmomaeTcst BHICOKAsI, IO CPABHEHHIO
C JTUCKPUMHHALMOHHBIM YPOBHEM, MPOAYKLUS ayTo-

|:| — Aetn c ABA
10 - —netn c Al

.

10 -
Owar. 1 ' Owar. 2 ' Ouar. 3 ' Ouar. 4

Ouar. 5

Ouar. 8

Puc. 1. Pacnpepenenne AUl npu aTonuueckux annepruyeckux 3abonesaHusx (% peteit). Tunbl OUN: 1 tun — |IgA, |IgM; 2 Tun —
l1gA, lIgG; 3 Tun — |1gG; 4 Tun — |IgA; 5 Tun — [IgM; 8 Tun — |IgA, lIgM, lIgG
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Tabnuya 3

YpoBeHb 0bLero IgE B cbiBOpoTKE KPOBM Y AEeTel C aTonuyecknmu 3aboneBaHnsaMm

laE [letv c aTonnuyeckoi 6pOHXMabHOM [etn c atonnyecknum
9 acTMoW [LepMaTuTom
<200 ME/mMn,HO B 2 " 6onee pas Bbille 18,5% 36.4%
BO3PACTHOM HOPMbI
200-500 ME/mn 39,0% 30,3%
500-800 ME/mn 15,0% 3,0%
>800 ME/mn 1,0% —

aHTuTen Kiacca IgG K aHTUreHaM TOHKOTO M TOJICTOTO
KHIIEYHNUKA, TIPH YEM COIPY>KECTBEHHAsl C BBICOKOM
CTEeNeHbI0 JuHeHOoM koppemsiuu (r=+0,97, r=+0,96,
COOTBETCTBEHHO). [IpH 10CTaTOYHO BHIpa)KEHHOM ay-
TOMMMYHHOM CHHJIPOME B MaTOJOTMYECKHH Mpolecc
BOBJICKAETCS M TKaHb nedeHn. OOHapyX eHa JTUHeWHas
KOppeJsLus MEXIy YPOBHEM ayTOAHTHTEN K aHTHUIe-
HaM TOHKOTO KuIedHuka u neuaeru (r=+0,96, T=11,0),
TOJICTOTO KHIeuHrKa u nedenn (r=+0,9, T=7,7). Or-
MeuaeTcs yMEpeHHas JIMHeWHas KOppensHoOHHAs 3a-
BHCUMOCTh MEXy ypoBHeM obOriero IgE u conepxa-
nueMm IgG aytoanTtuten kK ToHkomy (r=+0,39, T=4,0)
u Toactomy (r=+0,46, T=4,9) xumeunuky. IgM ayTo-
aHTHTEJNIA K aHTUTEHAM KHIIEYHUKA OOHAPY>KEHBI TOJIb-
ko y 30% OonbHbIX AJl, Y KOTOPBIX YpPOBEHb OOIIIE-
ro IgE Okt B 1Ba pa3za BhIle BO3PACTHONH HOPMBI.

O6cnenoBanue 0onbHBIX ABA C BBICOKUM YpOB-
HeM obOmero IgE (Beime 850 ME/mi) mokasbiBaer,
9YT0 Ha ()OHE HOPMAIHHOTIO WJIM IMOBBIIIEHHOTO YpPOB-
Hs IgG B 38% cimyuyaeB oTmeuaetcst nedekT cyOkiac-
coB 1gG2 u 30% cinyuyaeB — IgG3. ¥V 50% nereil atoit
TPYTIIBI ¢ BRICOKMM ypoBHEM [gE nedunury cyoxiiaccos
G comyTcTByeT M30HMpaTelbHasi HEJ0CTaTOYHOCTh IgA
U pa3BUTHE ayTOUMMYHHOTO CHHJIPOMa. YPOBEHbB ayTo-
AHTUTEJ K KOJUIareHy, 3JacTUHY, aHTUTeHaM JIETOYHOM
tkanu 1 GJIKM BeItire quckpumuHanuonHoro (p<0,01).
Habmonaercst nuHeiHas TOJIOKHUTEIbHAST KOPPETSITHS
MEXIy YPOBHEM AaHTHUTEN K JISTOYHOM TKAaHHW W KOJUIa-
reny (r=+0,56, T=5,9), snactuny (r=+0,51, T=5,4),
@OJIKM (r=+0,63, T=6,7).

[Ipn runommmyHOrOOyIMHEMHH A ypOBEHBb ay-
TOAHTHUTEN K Koiiareny, snactuny, ®JIKM, Tonkomy
Y TOJICTOMY KHIIEYHHKY J0cTOBepHO BbItie (p<0,001).

[To—Bunumomy, ceHCHOMIU3aIMs K ajulepreHam co-
MIPOBOXKJIACTCSA IMOBPEXKICHUEM CIU3UCTON 000I0UKH

OpraHOB M SIBJISETCS OJJHUM M3 IIYCKOBBIX MEXaHM3MOB
ayTOMMMYHHOH PEaKIiH, HAIPaBICHHONW MPOTHB COO-
CTBEHHBIX TKAHEH.

l'unepummyHornoOynuaemust  E HaOIo1aeT-
cay 73,5% pereit ¢ ABA n 'y 69,7% nereit ¢ AL
(Tadm. 3).

Knunuko-anarnocTuyeckoe 3HaueHHE UMEET OIpe-
JIeJieHne He TONbKO oO0IIero, HO W crnenuduyecko-
ro IgE. Cnennduyeckue antutena knacca IgE Bwipa-
OaTbIBAIOTCA B OTBET HA IIMPOKHH CIIEKTP aIepreHoB
(Tabm. 4).

[Ipu ABA ¢ Bo3pacToM BeayIIMMH B CHEKTPE CEH-
CHOMIM3aLUN CTAHOBATCSI OBITOBBIE AJICPreHbl, CHU-
’KAETCsl CeHCHOMIM3aIMsl K SMUAEPMAIbHBIM U TbUIb-
ueBbIM ayuiepreram. [lpu AJ] MakcMMaJIbHBIN MTPOLIEHT
CEHCUOMIN3UPOBAHHBIX K OBITOBBIM ajljiepreHam JeTei
HaOmoaeTcsl B Bo3pacte 4—7 neT. 3HaYMMOCTh TIHIIE-
BBIX U 3MUJEPMaIIbHBIX ajiepreHoB npu AJl ¢ Bo3pac-
TOM coxpansercs. Pacnpenenenue crexkrpa ceHCHOU-
JU3allMU TI0 OTAEIbHBIM aJulepreHaM IpeCTaBlICHbI
B quarpammax (puc. 2-7).

[Ipu ABA HanGonbIMi TPOIEHT CEHCHOWIN3AIUH
oTMedaeTcss K OelKy KOpOBBEro MOJIOKA, ajjiepreHam
KypUHOTO sii1a 1 31akoBbIM. C Bo3pacToM HalIonaeTcst
POCT CEHCHOMIM3AIINHT K MSICY Kypbl, KapTO(eIto U peioe.
ITpu AJ] B 11enomM ceHCHOMIM3AIMSI K MUAIIEBBIM ajiep-
reHam Hipke 1o cpaBaenuto ¢ ABA. OOpaiaer Ha ceOst
BHHMaHME MOBBIIIEHNE CTENEHU alJIepru3alny K rpede
y neteil B Bo3pacte 4—7 neT U K pucy y nereit 8—15 mer.

VY neteit B Bo3pacte 1-3 neT BeAyUIUMHU B CHEKTPE
CEHCHOMIU3AlMK  SIBJISIOTCS aJUIEPreHbl JIOMAallIHEen
neun, y aetet ¢ ABA — Taxxke ajuiepreHsl Kielieu
nomarHel nmbutn (D. pteronyssinus) 1 MUKCTBI ITBIIbIIBI
JIepeBbEB, a y neTeld ¢ AJ] — mepcTh KOIIKA U MUKCT
IBUTBLIBI COPHBIX TPaB.

Tabnuya 4
CeHcnbunMsaumsa K annepreHam y fetei ¢ atonuyeckumu 3abonesanusmu (% peteit)
1-3ropa 4-7 net 8-15 net
BpoHxuanbHas ATonunyeckuin BpoHxnanbHas ATOnunueckuit BpoHxunanbHas ATtonunueckuit
act™Ma LepMaTtut actMa LepMaTuT acTMa nepMaTutT

Muwesble annepreHsb 47.8 40,0 46,7 41,7 44 4 35,0
bbITOBbIE annepreHbl 47,2 58,3 61,1 72,2 66,7 66,7
SnuaepManbHble annepreHsb 40,7 38,9 31,5 38,9 278 38,9
lMbinbLeBble annepreHbl 46,3 38,9 29,6 42,5 22,2 40,7
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|:| —petv c ABA, %

_ 0,
100 - . netn c All, %
833
80 |
66,7
60 61,1
320 50 50 50 50 50
44,4 44,4
40 4 38,9 38,9
333 33’327,8 27,8278
Koposbe Kypuroe Kypa X3k Mwenunua Poxb [peya loBaouHa  Kaptodenb
MO/IOKO Lo

Puc. 2. CeHcmbunmsauma K NUILEBLIM annepreHam y aeteii 1-3 ner c atonnMuyeckol 6pOHXMAaNbHOM acTMOI U aTONMYECKUM AepMa-

TUTOM
|:| —netv c ABA, %
. —pewmcAl, %
80 -
72,2 66,7
61,1 61,1
60 1 556 556
444444 144 444
40 38,9 389 38,9 38,9
278 278 278333 333333
N |_|I |_|I
0 . . . . . .
Koposbe Kyputoe Kypa Xak MweHnua Posxb lpeya loBsAnHa KapTodJenb
MOJI0KO ANLO

Puc. 3. CeHcMbunmsauma K nuILEBbIM annepreHam y aeteit 4-7 net ¢ atonnMuyeckoii 6poOHXManbHOM acTMOI U aToNMYeCKUM AepMa-

TUTOM
|:| — netn c ABA, %

80 - _ o

722 722 . netv c All, %
601 556

44,4
40 A
278333 333333 278333 278
. |_|I “ |_|I
0 : T
Koposbe KprHoe Kypa HLUEHMLl.a Poxb lpeua loBsanHa  Kaptodenb
MOJIOKO AL

Puc. 4. CeHcubunusaums K nuwLeBbIM annepreHam y aeteid 8-15 net c atonuueckoit 6poHXManbHOM acTMONM U aTONMUYECKUM Aep-
MaTUTOM

VY nereit 4—7 ner coxpaHseTcs BBICOKUN MPOLEHT Benymumu B criekTpe CeHCHOWIHM3ALUU y IeTel
CEeHCHOMIM3AINY K ajiepreHaM gomamHend nsutd. [lpu  8—15 7neT ocTaroTcs anmiaepreHbsl JOMAaIlHEW IBUIH,
AJl monst ceHCHOWIN3alMK K MHTAJSIMOHHBIM ajuiep- mnpu ABA oTmewaercs amieprusamus K KIemy 10-
re’am Bblie, yeM npu ABA. MalllHe! NbUIM U MIEPCTH KOUIKU, Tpu AJl — K kienry
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100 ~
88,9889 (] — et c ABA, %
. — et cAll, %
80 A
60 61,1 61,1
50 55,6
444 444
40 A 38,9 38,9 38,9 389
53’327,8
22,2 22,2
N m
0 T T T T
Dlomawnss  Knew a.n.  LWepcrs LepcTb LWepcTb MukcT MukcT Mukct
Nbib coBaku KOLLKM OBLbI MblbLbl MblIbLbI MblbLbl
COPHbIX JYrOBbIX  [€PEBbEB
Tpas Tpas
Puc. 5. CeHcMbunmsauma K MHransILMOHHBIM aniepreHaM y geteid 1-3 net ¢ atonuveckoit 6pOHXMaNbHOI acTMOI M aTOMUYECKUM
AEepMaTUTOM
100 ~
[ ] - netm c ABA, %
833833
80 1 .—,u.eTch,El,,%
61,1
60 A
50
44,4
40 - 389 38,9 38,9 38,9
333 333 333
27,8 27,8
20 - 16,7 144
0 - - - -
Homawnss  Knew a.n.  Wepcrs LLlepcTb LLepcTb MukcT Mukct MukcT
MbiNb cobaku KOLIKM OBLbI MblNbLbI MblNbLbl MblbLibl
COPHbIX NYroBbIX  [epEeBbEB
Tpas Tpas

Puc. 6. CeHcMbMnM3aums K UHransiLMOHHbIM annepreHam y aetei 4-7 neT ¢ atTonu4eckoil 6pPOHXMaNbHOI acTMOIM M aTONMUYECKUM

AepMaTUTOM
100 -
|:| — netn c ABA, %
833
80 1 .—,uech,ﬂ,%
722
0 61,1
60 A 556 55,5
50 50 4
401 333 385
278 278 : 278
22,2 22,2
20 A 16,7
11,1
0 : : :
Homawnss  Knew a.n.  Wepcrs LLlepcTb LLlepcTb Mukct MukcT Mukct
Mbib cobaku KOLLKM 0BLibI MblbLbl MbiNbLbI NblAbLbI
COpHbIX JIYrOBbIX  AepeBbeB
Tpas Tpas

Puc. 7. CeHcubunusaums K MHransILMOHHbIM annepreHam y aeteit 8-15 net c atonnueckoit 6poHXManbHOM aCTMOM U aTONMUYECKUM
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Aspergillus niger Candida albicans

Puc. 8. Cneunduueckaa ceHcubunmsaumsa K rpu6KoBbIM annep-
reHam y aeTteidi C aTonu4eckoi 6pOHXMANbHOI acTMOW
M aToNU4YEeCcKUM AepMaTUTOM

JIOMAITHEH MBUIH, MEPCTH KOIIKH U MHUKCTaM JYTO-
BBIX TPaB.

VY yacTu netel, cTpalaroluX aTONuen, pa3BUBAETCS
CEHCUOMIM3AIUs K IPUOKOBBIM aHTUTEHAM, KOTOPHIC
MOTYT NPOHHUKATh B OPTaHU3M MHTAISIMOHHO WU TIe-
popaibHO (Hanpumep, Aspergillus niger), a Takxe BbI-
3bIBaTh SHAOTEHHYIO aJIepTU3aliio — TpHOBI pona
Candida (puc. 8).

Cencubunmsanus k rpubkam poma Candida Bo3-
HUKAeT B TOM YHCIIE, B CIEACTBUM AMCOMO3a KUIIey-
HUKAa U CBS3aHHOTO C HHUM KaHAMJOHOCHUTEIHCTBA.
Jlnsi MONMHOW SNMMHHAIMK TPUOKOBBIX aJlJIepreHOB
HEOOXOMMO HCKJIIOUNUTh M3 THUTAHHUS MPOIYKTHI,
B MPUTOTOBJICHUH KOTOPBIX IPUMEHAIACh epMeHTa-
THBHAas 00paboTKa.

CornmacHO JUTEpaTypHBIM JAaHHBIM MHKOT€HHAs
CCHCHOMIM3aIMs BCTPEYAETCS 4Yalle B BHJE MOJIMBa-
JICHTHON CEHCHOMIIM3AIMY K HECKOJIBKUM BHIAM IUIEC-
HEBBIX TPUOOB [4].

BbIBOAbl

1. ¥ nereii, cTpagaronux arToMMYeCKUMH 3a00JIeBaHU-
sIMHU, HAOTIOAAETCS BBICOKAsl TETEPOTEHHOCTh Hapy-
IEHUI UMMYHHOW CHUCTEMBI, KOTOPAsl MPOSIBIISIETCS
nedeKTaMu B KIETOYHOM M TYMOpPAJIbHOM HMMYH-
HOM OTBETE.

2. HccnenoBaHnne MMMYHHOIO cTaryca y JIeTeil ¢ aro-
MUYECKUMU aJUIEPTUYEeCKUMU 3a00JIeBaHUSAMU HEOO-
XOJMMO ISl TIPOBEJCHNsT 0OOCHOBAaHHOW HHIMBH-
JIyaJbHOM NATOT€HETHYECKOM HMMYHOKOPPEKIUU
C TIeJNbI0 TIOBBIICHHS d((HEKTUBHOCTH 0a30BOU Te-
panuu, CHWKEHHUS TSDKECTH 3a00JIeBaHMs, YacTOTHI
000CTpeHHH, a TaK)Ke CHUIKEHHUS YaCTOTHI M TSKe-
CTH COIYTCTBYIOILEH MaTOJIOTHH.

3. Omnpenenenune crneuudunueckux IgE x mmpoxomy
CIEKTPY aJJICPIreHOB PEKOMEHIYEeTCS BKIIIOYUTH

B CXeMY 00513aTeIbHOTO0 JIA00OpaTopHOro 00ce10Ba-
HUS1 OOJIBHBIX aTOTTMYECKOW ajuieprue.

[Ipu oOcrienoBaHUY U JICUCHUN OOJBLHBIX, CTPAIAI0-
IIUX aTomnHed, HeoOXOIUMO YUHMTHIBATH BO3MOX-
HOCTh HAJTMYHSI COMYTCTBYIOMIEH rprOKOBO CEHCH-
OWIU3alUH.

MeponpusiTuss 1O SIMMHUHALUU TPUYUHHO 3HA-
YUMBIX aJUIEPT€HOB JOJDKHBI BKJIIOYAaTh B ceOs
KOPPEKIMI0O NHUTaHUS peOeHKa, KOHTPOJb HaJ
OKpy’Karolen cpeiod, a TakKe caHallUI0 O4YaroB
XPOHMYECKOW MHPEKIIUU U HOPMAJIN3ALHUI0 MUKPO-
(hIIOpBI KUIIETHUKA.

. Bonpoc Ha3zHaueHUsT MMMYHOCTHUMYJIUpPYIOLIEH

Teparuu JOJKEH pelaThes ¢ y4eTOM BO3MOKHO-
ro HaJIMYMS U aKTUBHOCTH ayTOUMMYHHOT'O TPO-
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-linked
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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NMPUMEHEHUE BPEMEHHOW 3JIEKTPOKAPONOCTUMYNALUN
MOCNE OMNEPALIMIA HA CEPAOLE KAK CNOCOB NOAAEPXXAHUA

LLEPEGPAJIbHOW NEP®Y3UN
(3KCNEPUMEHTAJIbHOE MCCNEOOBAHME)

© A.Bb. Haymos*?, M.B. Oupenko 2, C.IN. MapueHko?, B.B. Cysopos?, U. 1. ABepkuH?,

I.C. NMaceHoB?

1rBQY BIMO «CaHkT-MeTepbyprekuii rocyAapCcTBEHHbIA NeAUATPUYECKMIA MEOMLMHCKUI YHUBEPCUTET MuH3apaBa Poccum;
2(IbBAY B0 BoeHHo-MeauumHckas akagemmst uM. C.M. Kuposa MO P®, CankT-Metepbypr

Pestome. [Mocne kapAnOXMpypruyeckmx onepaumini OAHOM M3 OCHOBHbIX 33fay A5 Bpaya SBASETC OOCTMXKEHWE afeKBATHOM
CMCTEMHOW reMOAMHAMMKN. B CBS3M € 3TMM Ha 3Tane 3aBepLUeHns KapAMOXMPYPrMUYeCcKor onepauum LenecoobpasHo NnpuHUMaTh
Mepbl Ans NpoBeAeHUs BpeMeHHOM 3nekTpokapauoctumynsaumm (OKC) B nocneonepauMoHHOM nepuoe. ITO TakKe HeKOTopble
pewaeTt npobnembl, CBA3aHHble C HapylleHueM putMa cepaua. CnocoboB dukcaumn 31eKTpoaos Ans BpemeHHow SKC,
KaK M1 METOAMK ee NPOBefeHMs, MHOXeCTBO. Bo MHOrMX KapaMOoXmupypruyeckmx KIMHMKax, METOA0M Bbibopa SBNsSeTCs npeacepaHo-
npasoxenynoukoas JKC, a MectaMu NpuKpenneHus 3nuKapavanbHbIX 3NEKTPOAOB AJ1 BPEMEHHOW CTUMYNSIUMU SBASHOTCA
nepenHss creHka npasoro npeacepaus (M) u npasoro xenypouka (MX). Takoi cnocob BpemeHHoi IKC 3abnaroBpeMeHHO
onpepenseT AUCCUHXPOHUIO XENyA04KOB, C NOCeAYyOWUMY HAPYLIEHUSIMU FEMOAMHAMMKM, YTO MOXET YXYALNTb LepebpanbHyto
nepdy3uio. HekoTopble KapaMOXMpypruyeckue LeHTPbI NpeanaratoT aTpuo-6UBEHTPUKYSPHbIN BapUaHT NPOBEAEHUS BPEMEHHOM
JKC c uenblo ynyylleHus reMoaMHaMUKKM B MoCieonepaumnoHHoM nepuoge. Mo gaHHbIM 60/bLIMHCTBA aBTOPOB MpencepAHo-
OGUBEHTPUKYNSAPHAA CTUMYNSLUMS 3HAUUTENbHO YAyYLWAeT MoKasaTenu reMoAMHAMWMKM B MNOCIEONepaLMoHHOM nepuoae
nocne onepauun Ha cepaue. K ToMy e, BO3MOXHO, NMPpUMEHeHWe MeToda OMBEHTPUKYNSPHOM 31eKTPOKapAMOCTUMYNSLMU
nocse onepauun NO3BOAUT CHU3WUTb NOTPEBHOCTb B NMOCIEONepauMoHHON NOLAEPXKKE MHOTPOMHbIMKU mpenapaTtamu [16, 20].
3T0 HabnaeHNe UMeeT NOTEHLMAN KIIMHUYECKOTO MPUMEHEHUS, T.K. TaKOW CNocob CnocobCTBYET yNyyLleHNIO KPOBOCHABXeHUS
ronosHoro mosra [12].

KnioueBble cnoBa: anukapamanbHas GUBEHTPUKYNSIHAA KAPAMOCTUMYNSILMSA; KAPAMOXMPYPrUYeckue onepaLmu; LepebpanbHas nepdysus;

LiepebpanbHas npoTeKLys.

BBELEHUE

B KOHIE KaXIOW KapIHOXUPYPTUUYECKOW omepa-
WA HEOoOXOAUMO 00eCNeYUTh BO3MOXKHOCTH OCY-
mectsieHus BpemenHoit DKC B nocieonepainoHHOM
nepuone. OQHON M3 OCHOBHBIX 3aJad IPUMEHEHMs
BpemenHoit DKC sBrnsieTcst amexkBaTHas MOAAEPKKA
cUCTeMHOU reMmommHaMuku. Ho Bcerma BO3HHUKaeT
BOIIPOC O BBIOOpE HAWIyUIIeld METOJIUKE BpeMEHHOM
OKC y manneHToB KapIuOXUPYyPTrUueCcKOro npoQuis.
Kpome Toro, Ha JaHHBII MOMEHT HET €JUHOIO ajro-
pUTMa MOAIIMBAHUS IEKTPOJIOB, HET MHOTOLIEHTPO-
BBIX HCCIICIOBAHMI, KOTOPBIC JOKA3BIBAIH OBl 3P eK-
TUBHOCTb U HEOOXOUMOCTh MPUMEHEHU ST KAKOW-TTHO0
eauHoil Metoauku. Kak 3aBeieHO BO MHOTUX Kapiu-
OXUPYPTUYECKUX KIMHUKAX, METOIOM BBIOOpA SBIIS-
eTcsl IIpeICcepIHO-IIPAaBOXKEITYI0UKOBasT CTUMYIISILUS,
a MECTOM IPUKPEIJICHUs 3TUKAPJUATIBbHbBIX JIEKTPO-
JIOB UIsl BpDEMEHHOW CTUMYJISILUU SBISIETCS MPaBOe
Mpeicepaue u MpaBbli JKeTyI0ueK B cirydae Opaaukap-
JIMY WU pa3BuBIIekcs noiHoi AB-6mokansl. Ho aTo
3a07arOBpeMEHHO OMpenesieT AUCCHHXPOHHIO JKe-
JYAOYKOB, C MNOCIEAYIOUIMMU T'€MOAUHAMHYECKUMHU
Hapymenusimu [17]. JIpyrue kapaunoxupyprudeckue
LEHTPBI MpeIaraloT aTpuo-ONBEHTPUKYISIPHBIN Ba-
pUAHT NPUKPEIJICHUs 3MUKapAUaIbHbBIX 3JIEKTPOJOB

C LEJbI0 YIY4ylleHUs NeMOAMHAMUKH B I0OCJIEOIIe-
pammonnom nepuone [4, 10, 12, 17]. OnHako 3TOT
BBIBOJ] HE BCErIa NOATBEP)KIAETCS B KIMHUYECKOUN
npaxTtuke [22].

BonbIIMHCTBO KapIAHOXUPYPrUUECKUX MallMEeHTOB
HUMEIOT COIYTCTBYIOLLYIO [IATOJIOTHIO B BUJE XpPOHHUYE-
CKOH CepIeYHOM HEAOCTATOYHOCTH, YTO ITOBBIIIAET PUCK
pasBUTHSA TOCJIEONEPALMOHHOTO CHHApPOMA c€i1adoro
BbIOpOca. DapMakooruieckasi Tepamusi XpOHUIeCKOH
cepaeunoit HenoctarouHoctr (XCH) manoaddexruBaa
U IPUBOIUT K JIpaMaTU4YECKUM IIOCIEICTBUSIM B OTJia-
JICHHOM IIe€pUoJie, 0COOCHHO y MAalMEHTOB C CHCTOJIH-
yeckod nucyHKIue. EcTh MHEHHe, U4TO B KadecTBE
JIOIIOJIHUTENIBHOM Tepanuyd NauMeHTOB C 3aCTOMHOU
CepIEeUHON HEeN0CTAaTOYHOCTbI0 MMEET CMBICI NpUMe-
HATh KapJHaJIbHyI0 PECHHXPOHU3UPYIOILYO TEparuio
[1, 3, 8].

Cyl1ecTByeT MHOXKECTBO MHEHUH O TOM, 4YTO Iie-
jJecooOpa3Hee TMOCHe KapAMOXUPYPrHMYECKUX OIle-
pamuii, a 0coOOEHHO TIPH PUCKE OCTPOU CepAeUHOMN
HEJAO0CTAaTOYHOCTH, IIPUMEHEHHE KapAualbHONH PECUH-
XpOHU3MpYyHomeld Tepanuu (OMBEHTPUKYISIpHAS CTH-
mymsitust) [7, 11, 23]. Tlo jaHHBIM HEKOTOPBIX aBTOPOB
KapAMuaJibHasl PECUHXPOHU3UPYIOLIAsl Tepanus IOBbI-
1IaeT BbDKMBAEMOCTh M CHU)KAET YPOBEHb JIETAJIbHO-
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CTH y NMAalMEHTOB C HAPYIICHUSAMHU (QYHKIHMU Cepaua,
O0COOCHHO € HApyIICHUSIMHU PUTMA M MPOBOIUMOCTH,
B IIOCJICOTIEPAIIMOHHOM TNIepuojie TOocie KapIHOXH-
pypruyeckux omneparuit [9, 13, 18]. Hpyrue cuura-
IOT, YTO BIHMSHHE HA BBDKMBAEMOCTh HEIOCTATOYHO
W3yYCHO B IMOJOOHBIX TpyIIax narueHToB [6]. B uc-
cnenoBann COMPANION marmueHTsl ObUTH pasie-
JICHbI HA TPYMIBL: ¢ MPUMEHEHHEM ONTHMAJIbHON Me-
JUKAaMEHTO3HOW Tepanued, PEeCHHXPOHU3UPYIOLIECH
ousenTpuxymsipuoii OKC, u ¢ uIIaHTHPOBAaHHBIM
KapJAHOBEPTEPOM-IePUOPUILISITOPOM. 30-1HeBHAS
CMEpPTHOCTh, B TOM YHCIJIE€ MHTPAaoNepalloHHasi, COo-
craBuia 1 % B rpymnie nauueHToB ¢ MeIMKaMEHTO3HOM
tepanueid, 1,8% B rpymnmne ¢ pecHHXpOHU3UPYIOLIEH
OKC, u 1,2% B Tperbeii rpynne. B Treuenue nepsoro
roga cMepTHocTh coctaBuia 45, 31 u 29% coorser-
CTBEHHO. 35% OTHOCHUTENIbHBII PUCK W BbICOKas 4Ya-
CTOTa HEXeJaTeIbHbIX SBICHUHN B TPyIIe MEANKaMEH-
TO3HOTO JICUEHUS K COKAJICHUIO BBIHY/INUIIO OCTAaHOBUTH
HCCIIEIOBAHUE B 3TOU IpyMIIE.

Hexotopele ucciaenoBaHusi MPOIEMOHCTPUPOBATN
3HAUUTENbHOE YIyUIIEHUE PEe3yIbTaToB y MalUeHTOB
¢ OWBECHTPUKYJSPHON CTHUMYISIIIUEH IO CPaBHEHUIO
¢ mnane6o. OHO U3 TaKUX HUCCIIEOBAHUMN JIEMOHCTPU-
pyer, uto 30% nanuMeHToB HE OTMEYa]d CHUMIITOMAaTH-
yeckoro ymyumienusi. Kpome toro, y Oompmieil gactu
MAIMEHTOB HE BBISIBICHBI 9XOKapAHOorpapuuecKue mpu-
3Haku ynyumenns Gynxiun JOK w/unmm namenenne ero
pa3MepoB B OTBET Ha KapAHOPECHHXPOHH3HPYIOLIYIO
tepanuio [19, 24, 25].

B mpoTHBOMOIOKHOCTE BBIIECKA3aHHOMY JIpyTUe
aBTOPBI YKa3bIBAIOT Ha TO, YTO YIy4lleHHe (DYHKIUU
u pasmepoB seBoro xenynouka (JIXK) («oOpartHoe pe-
MOZIETTMPOBAaHNE» ) B PE3yJIbTaTe KapIMOPECUHXPOHU3HU-
pyIOLIeH Tepanuu SBISETCS KIHOUEBBIM MPEIUKTOPOM
CMEPTHOCTH y MALMEHTOB C CEPACYHON HEJOCTaTOYHO-
cTbio. [lpumeyarensHo, 4TO CUMIITOMATHYECKOE YITyd-
ImIeHHe He ObUIO CBS3aHO C JIydlled BBDKHMBAEMO-
cThIO [26].

I'emoounamuueckue r¢pghexmul

I'emoguHaMuyeckue  IOKa3aTeld  3HAuYUTEIbHO
yXYyALIAlOTCSl B ClydyasX, Korna (U3noIornyecKast
MOJIeNIb aKTHBAallMM He colntomaerca. B wacTHOCTH,
JlaBJICHUE B MPaBOM IIpeAcepauu, JIETOYHON apTepuu
U JaBJ€HUE 3aKJIMHMBAHUS JIETOYHBIX KalWIISIPOB
CyIIeCTBEHHO pasnnuaioTcs B pexxumax AAI, DDD
U cTuMyisiu VVI, Oyayun caMbIM HU3KHUM B TIEPBOM
clIyyae, KOTa II0CJIe0BaTeIbHOCTh aTpUOBEHTPUKY-
JIIPHOM W HKENTyJIOUKOBOW aKTUBALIMM COXpaHseTcs,
U CaMbIM BBICOKUM cllydae, Kora AECUHXPOHHU3ALUs
UCKJIIOUYEHa.

JleBokemynoukoBasi WM OMBEHTPUKYISpPHAs CTH-
MyJsaIus (cepredHas pecMHXpOHHU3MpYIolas Tepa-

nus) ObllIa IPEeINIOKEeHA B KAY€CTBE JOTIOTHUTEIbHOM
Tepanuu 1y nanuenToB ¢ Tskenod XCH ocnoxuen-
HOW HECOTNIaCOBaHHBIM COKpAalIeHHUEM >KEIyI0YKOB,
B CBSI3U C 3aJIePKKOW BHYTPHUKEITYIOYKOBOH MPOBO-
auMoctr. Cieayer OTMETHTh, OJTHAKO, YTO YIydlle-
HUE MEXaHMYECKOW CHHXPOHWHU W (QYHKIUU HE 004-
3aTeNbHO TMOTPEOYET YBEIHMUYCHHS DSICKTPHUECKOM
CHHXPOHHOCTH, a 0oJyiee CBEXHE JIaHHbIC CIIOPHBIC
B OTHONIICHUU KOPPEISIITUU MEXK]Y DJIEKTPUUECKUMHU
¢dbynknusamu (mpogoixuTenbHocTh QRS) u cTenensio
AIEKTPOMEXaHUYECKON JIECHHXPOHU3AIUHN KETYA0U-
KOB y TMAaIlMEHTOB C MPaBOXKEIYIOYKOBOW CTUMYIIS-
nueit [5, 14]. beuto Takke mokazaHo, YTO HE3aBUCH-
Mo oT Hanmmuusg XCH, nocie aktuBanuu crenku JDK
HE BCEr/a aKTUBUPYETCS MEXOKEIYI0UKOBasl epero-
ponka.

[Tomemast »mexkTpoa B 00JIACTh CepeuHBl OOKOBOM
creaku JDK, mocturaercss HamOonbliee yBEIUYCHHE
CUCTOJINYECKON (PYHKIIMH 110 CPABHEHHIO C JII000H Jpy-
rof JoKanmu3aluei, KoTopasi MOXET OBITh JOCTUTHY-
Ta [2]. Kpome Toro, y GonbimHcTBa namueHToB ¢ [DK
CTUMYIISILIMEH MPOBOIUPYETCS UHTPABEHTPHUKYIISApHAs,
HEXKETM MEXOKEIy04KOBas JACCHHXPOHU3AIMS, TPe/-
rojarasi, 4YT0 y Takux OOJbHBIX, OCHOBHOW MPHUYNWHON
HapyeHus: pynkiun JDK Oyner Hanudre BHYTPHIEBO-
JKEITyA0UKOBas IECUHXPOHHU3AIIHSL.

Cyl1ecTBYIOT CUCTEMBI C TPeMs OTACIbHBIMU He3a-
BUCUMBIMU TIOPTaMHM, YTO IO3BOJISIET OMpPEENATh Ha-
CTPOUKM JUIS KaXKJOTO J>KENyJ0o4YKa B OTJCIBbHOCTH,
a UIMEHHO MPOrPaMMHUPOBaTh BpeMsl 3aJCPKKU CTUMY-
JISIIUY TTPABOTO U JIEBOTO JKeIy10uKoB. C MpUMEHEHUEM
9TOTO METOJIa JIOCTUTACTCS yaydllleHne (yHKIIMOHAIb-
HOTO KJIacca CEpJIEeYHON HEeIOCTaTOYHOCTHU, MOBBIIIE-
Hue Qpakuun BeiOpoca JIK, cHWKeHHE KOHEUHOTro
CUCTOJINYECKOTO M KOHEYHOTO JHACTOIUYECKOTO pPa3-
Mmepa JIK, cHmxeHue uncia rocnuTanu3ail u yinyd-
IIEHHE KauyecTBa XKU3HU [15].

BuBeHTpUKYIsIpHAST CTUMYIISLUS TPUMEHSICTCS IS
MPEOJIOJICHUS] HETaTUBHBIX TIOCTEICTBUN aCHUHXPOH-
HOTO COKpAIICHHUs >KETY/IOUYKOB MpeBapUTEIbHON 3a-
JIEPIKKOW aKTHUBAIIMHM COKPAILEHUS JKETYIOYKOB, U TeM
CaMbIM JIOCTUTAETCS PECUHXPOHU3AIUS KETYTOUKOB.
OCHOBHBIM MEXaHH3MOM JCUCTBUS KapIAHOPECHHXPO-
HUBUPYIOUIEH Teparuu CcYUTaeTcs HW3MEHEHHE aHo-
MaJbHON aKTHBAIIMU KEIyJTO04YKOB. BUBEHTpUKYyIsIpHAs
CTUMYIISILIMSL IPUBOJIUT K T'€HEpaIH JByX BOJH BO3-
Oy’>KJICHHsI JKeIyJI04uKa, B pe3yjbTaTe Yero akTHBAIIWs
KEITyJ04YKOB MPOUCXOIUT OoJiee paBHOMEpHO. B ntore
cokpamenne JIXK Gonee addexTuBHOE, MOBBIIACTCS
yAapHBIA 00beM, PU STOM HE POUCXOIUT MOBBIIIICHUS
AKCTPAKIMH KUCIOPOAa MUOKAPOM, a TaKKe CHIKAeT-
Csl MUTpaJibHasl perypruTaius ¥ ONTUMH3UPYETCS Tra-
cTonuueckass JUCHYHKIMS MUOKapja, €Cld TaKOBbIC
umenucs [21].
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MATEPWAJIbl U METO/AbI

OKCHEepUMEHTAIbHOE HCCIIEIOBAaHUE BBIMOIHEHO
Ha 0aze 1abOpaTOpUM SKCIIEPUMEHTATHLHOW MEIUIH-
Hbl HayuHo-uccnenosarennsckoro meatrpa CIIGITIMY.
B uccnenoBanue BkiroueHb! 18 madoparopHbIx CBUHEH
(«MHHMIIMTH» ) Maccoii Tena 8—14 Kr 6e3 coMaTH4eCKOM
1 WHOEKIIMOHHOW MaTONOTHH (YEThIPE JKUBOTHBIX § KT,
math — 10 kr, mects 11 kr, ;1Ba — 12 KI, omuH —
14 xr).

BrimonneHo wuccnenoBanne 3PQPEKTUBHOCTH Bpe-
MeHHOH snmkapauabHoii DOKC B OMBEHTPUKYISIPHOM
(TpexxamMepHOM) ¥ OJJHOKAaMEPHOM (TIPaBBIH KEIYIOUCK)
pEeKHME Y BOCEMHA/IIIATH KMUBOTHBIX. Y KaXJI0TO JKUBOT-
HOTO OIICHEHO BIIHMSHUE HAa CUCTEMHYIO T€MOIMHAMHKY
BpEMEHHOW OMBEHTPUKYIISIPHOU U otHOoKaMepHoi IKC.

s peanuzanuy MOCTABIECHHBIX LEJIEH MOCIE BbI-
MOJTHEHHBIX KapAHOXUPYPIUYECKUX ONepanuii MmpoBo-
JIMJTH UCCIIEIOBAHNS HECKOJIBKUX METOJI0B BPEMEHHOM
OKC y XHUBOTHBIX.

MPOTOKOJ1 UCCNIEAOBAHMS

BremonHeno wuccnenoBanue 3(pQeKTHBHOCTH Bpe-
MeHHO srmkapauanbHoit OKC B OMBEHTPUKYISIPHOM
(TpexkaMepHOM) U OIHOKaMEPHOM pEeXHME Y BOCEM-
HaJLaTH )KUBOTHBIX.

Hccnenosanue BBIIOJIHEHO B JBa dTala.

[TepBblii 3Tan: BHIIOJIHEHUE ONEPALIUNA U UCCIIEA0-
BaHul BpemeHHON DKC ¢ nmpuMeHeHHeM pa3IMuHbIX
Meroauk. MccnenoBaHue mpoBOAMIIOCH NOCIEAOBA-
TEJIbHO, HE3aBUCUMO JIpYT OT Apyra, B YCIOBUSIX 3KC-
IIEPUMEHTAJIBHONW KapAUOXUPYPTrHUYECKON OIlepalHu-
OHHOMH.

Jlo Hauama wucciaenoBaHWsA, IOCIE BBITOJIHEHHON
MpeMeIMKAIK TPOBOJUIOCH HCXOHOE 00CIIeI0BaHNE
’KMBOTHOTO, BKJTIOYAIOIIEee B Ce0sl: KITMHUYECKUNA aHATTN3
KpOBH, OMOXMMHYECKUN aHAIN3 apTEPUATBHOM 1 BEHO3-
HOU KpOBH. Bce uccnenoBaHust KpOBU BBIITOJIHEHBI IIPU
OJIMHAKOBBIX YCIIOBUSIX BHELIHEH cpenbl. Takxke BceM
YKUBOTHBIM IIPOM3BEJIEHA 3alMCh MIEKTPOKapAHOIrpam-
MBI Ul OTIPENENICHUs] UCXOAHOM 31eKTPO(U3NO0IOTH-
yeckod (hyHKIMH cepana. JlmHamMmudeckoe HaOIroeHUE
M OILICHKa ITOKAa3arejed LEeHTPaJIbHOW IeMOAMHAMUKH
MOHHUTOPHPOBAJIOCH C MOMOILBIO MOIYJIbHOI'O MOHH-
topa ¢upmel Philips, Habopa 11 MOHUTOPHHTA TEMO-
JUHAMHKH (4acTOTa CEePJICUHbIN COKPAIICHUH, YPOBCHb
apTepUaJIbHOTO JIaBJCHMsI, LIEHTPAJIbHOIO BEHO3ZHOIO
JIaBJICHMUS, TaBIICHUS B JIETOUHOW apTEPHUU, CEPACUHBIN
BBIOPOC), ¥ ¢ MPUMEHEHHEM METOJ[a MHBa3HBHOTO MO-
HUTOPUHIA apTEPUAIIbBHOIO JaBJIEHUS 110 METOJUKE
CenpnuHrepa (mocie BBIMOJTHEHHS] CTEPHOTOMHH C HC-
MIOJIB30BAHUEM JIOCTYyIIA K OTHOHM U3 BETBEU IIIEYET0JI0B-
HOTO cTBOMA). YTOOKI O1IeHNTh (DYHKIUIO cepala, Kiia-
[IAHHOTO U TOAKJIalaHHOI'O alrapara, pa3Mepbl KaMep
cepAla, MPOU3BECTH PACUEThl yIapHOTO 00beMa JIEBOTo

XKenyaodka, Gpakiiu BEIOpoca JIEBOTO JKETY109Ka, BbI-
MOJHEHO dXOKapAuorpaduyeckoe nccieoBaHue ¢ mo-
Motnbto anmnapara s Y3U gupmbr «Acusony.

Bce onepaiuy BHIIONHEHBI MO OOLIMM HapKO30M,
C IPUMEHEHHEM METO/Ia BCIIOMOTaTeJIbHOro KpoBooOpa-
menust. [locne MHAYKIMM B aHECTE3HIO, a TAKXKE MOCIIe
JIOCTH)KEHUS XUPYPIUUECKOM CTaANK HApKO3a U MOJTHOM
MHOIUIETUU TPOU3BOAMIIACE MHTYOALUMH TPaxeu C Io-
cnenyromuM Hayanom WBJIL. Jlanee xupyprudeckoi
Opurazoif NMPOU3BOAMIACH CPEJUHHAsT CTEPHOTOMHUS,
BBITIONHSIACh omepaius. JlJis OCTaHOBKH CepedHOM
JEeSITeNIbHOCTH U 3aLUThl MUOKap/a MPUMEHSITH KPOBS-
HYIO XOJIO/IOBYIO KaJIMEBYIO KAPIUOIUIETUIO B COUETAaHUU
C METOAOM CUCTeMHOW runorepmudu. Ilo 3aBepiieHun
onepalyy MOAMINBAIN IEKTPOAbI Ul BO3MOXKHOCTH
nposenenus: BpemenHo DKC. B uccnenoBanuu mnpu-
MEHSJTU YHUTIOJSIPHBIE AMEeKTPpoibl i1 BpemeHHoi DKC
¢upmbt BBRAUN. OnuH 13 npescepHbIX 31eKTPooB
MOALIMBAJICA B BEPXHE-NEPEIHIO 001acTh MPaBOro
npezacepaus HanOosee 6JIM3K0 K 00J1aCTH MeXIpeicep-
HOU Meperopo Ky, BTOPOi — K MPOKCUMAaJIbHOMY y4acT-
Ky TepMUHaJIBbHON 60po31bl. OANH U3 MPaBOXKETYI04-
KOBBIX 3JIEKTPOJIOB MOAILIMBAJICA K IepenHee-00KOBOH
CTEHKEe Ha paccTosiHue 3—4 cM OT BEpXYIIKH Cepala,
Ipyroi — k auadparManbHON MOBEPXHOCTH IMPABOTO
Keynouka. OMH U3 JIEBOXKEITYIOUKOBBIX AJIEKTPOAOB
¢duxcupoBaics B 00nacTb cepeinHbl OOKOBOM CTEHKH
JIEBOTO JKeJyl0uKa, BTOpOoi — K AuadparMaibHOil mo-
BEPXHOCTHU JIEBOTO keiyfouka. [l mpoBeneHus Bpe-
MeHHO DKC npumeHsics 31eKTpOKapAn0CTUMYISTOP
OSCOR ¢ BO3MOXHOCTBIO OOecriedeHns: OUBEHTPUKY-
JSIpHOM cTUMYIAMU. OTKIIIOYEHHE KUBOTHOTO OT arl-
napara MCKyCCTBEHHOTO KpPOBOOOpAIIeHHsI POU3BOIM-
JIOCh TpH CTAaOWIN3aIMK [IEHTPaTbHOW TeMOIMHAMUKI
Ha (oHE omepexarolieil KapAHOCTUMYIISLMU € Hocie-
JYIOIIAM MEpPEeBOIOM JKMBOTHOTO HA €CTECTBEHHYIO
LUPKYIALUI0 ¥ HaOIroeHueM B TeueHue vaca. [locie
BOCCTaHOBJICHHS JIESTEIBHOCTU CepAlia MPOBOANIN U3-
y4€HHE BIUSHUS PA3NUYHBIX METOA0B BpeMeHHOo DKC
Ha CUCTEMHYIO TeMOUHAMHUKY.

JKuBoTHBIE HAOMIOANNCH B TEYEHHUE 7 YacOB MOCIIE
onepauuu. [To ucreueHnn 7 4acoB BBHIMOJIHEHA dBTaHa-
3Usl ’KMBOTHOTO B COOTBETCTBUM C HOPMAaMU OMO3THUKH,
MIOJ1 HAPKO30M.

Bropoii atan: craructuueckuii aHanm3 1 00padoTKa
MOJTY4YEHHBIX JJAHHBIX.

OneHka 3(h(h)eKTUBHOCTH Pa3HbIX METOAOB BPEMEH-
Holl anukapauansHoit DKC nocine onepanuii Ha cepate
MIPOBOAMIACH 10 MOKA3aTeNIIM HHBa3UBHON IreMOJMHA-
MHKH, YIbTPa3ByKOBOM OIICHKM IOKazaTejei reMoau-
HamMukH. CTaTucTHYeCKuil aHanu3 u oOpaboTKa Moiy-
YEHHBIX JIaHHBIX IPOBOMJIACH C TIOMOIIIBIO TPOrPaMMBbI
SPSS, mpumensiics t-xpurepuil CtelofieHTa. YpOBEHb
3HaYUMOCTH NpuHAT 3a 0,05.

& [NEOANATP

TOMV Ne4 2014

ISSN 2079-7850



116

OPUTMHANIbHbBIE CTATbU

PE3Y/IbTATbI

Pe3ynbTarel HaIIero MCCiIeAOBaHHUS IEMOHCTPHUPY-
0T BBICOKYI0 () (DeKTHUBHOCTL BpEMEHHON OMBEHTPHUKY-
nspHoit DKC, nocturaercss HauMydlIui TeMOAMHAMU-
yecknud d((HEKT 1Mo CPaBHEHUIO C JPYTHMH METOJIaMU
BpemenHoit OKC. BeposiTHO, 3TO CBSI3aHO C TeM, 4YTO
y OONBIIMHCTBA MNAIMEHTOB C MPABOXKETYI0YKOBOM
CTUMYJISIIMEH TPOBOLMPYETCS IUCCHHXPOHU3ALUS JKe-
JTYI0YKOB, YTO TPHUBOAUT K 3HAYMMBIM HapYLICHUSM
HACOCHOHM (D)YHKIIMU CepJilia ¥, TEM CaMbIM, K MEHBIIICH
reMOJIMHAMUYeCKON 3P PEKTUBHOCTH.

W3 mony4eHHBIX AAaHHBIX CIENYeT, 4TO (paxius
BbIOpOCa B TpyMIe >KUBOTHBIX, KOTOPBIM HpPUMEHS-
nmach BpeMeHHas OuBeHTpukyispHas OKC (pexum
DDDBV) (M=47,96, SD=6,75) Obuia BbllIE, 4eM
B IpYIIIE )XUBOTHBIX, KOTOPBIM ITPUMEHSIACh BPEMEH-
Hast OKC B pexxume VVI (M=40,7, SD=5,97) B cpen-
HeM Ha 7,26 % (t=-3,416, p=0,002, [95 % AN —11,58;
-2,94)).

WNHTterpan NUHEHHON CKOPOCTH KPOBOTOKa B 00-
nactu kopHs aoptel (VTI) B Tpyrmme >XUBOTHBIX,
KOTOpPBIM TpUMEHsUIach OuBeHTpUKymIspHas JDKC
(M=23,95, SD=3,79) Obln BbIllle, 4YeM B TpYII-
ne XUBOTHBIX, KOTOPHIM MPHUMEHsUIach BpEeMEHHAas
OKC B pexume VVI (M=16,95, SD=1,02) B cpexn-
HeMm Ha 7 (t=-5,171, p<0,0001, [95% AU —9,75;
—4,25]). Ynapuslii o0beM omnpesensiercst o hopmyse
0,785 xD?x VTI, mosromy M3 TOJYyYEHHBIX TaHHBIX
CTAaTUCTHYECKOTO aHaIHM3a CIEAYeT, YTO B PEKUME
crumyisiiun DDDBV reMoanHamMuueckue IOKasza-
TeNH 3HaUUTeIbHO nyuine. Hanpumep, npu VTI=15,
D=1,5 cm u UCC=100 yn/mMun ynapusiii o0bem Oy-
JIeT paBeH 26,5 MII, a cepJieuHbIid BBIOpOC OyneT co-
craBisITh 2650 ma/muH. [lpu Tex xe mapamerpax D
u UCC, ecnu VTI> Gyner na 7, 1.e. VI1=22, ynap-
HBIH 00beM cocTaBUT 38,9 MiI, a cepJIedHBIN BEIOPOC
oynet paBeH 3890 mn/MuH.

BbiBOAblI

1. IIpumenenue BpeMeHHOW »snukapauasbHoii OKC
B pesxnme DDDBYV B nociieonepanioHHOM MEpUOE
B OKCIICPUMEHTE Ha KUBOTHBIX TO3BOJISET JOCTHYD
aJIeKBaTHOM LiepedpabHON epdy3nu.

2. HccnenoBanue JIeMOHCTPHUPYET BBICOKYIO 3(hdek-
TUBHOCTB BpeMeHHOI OuBeHTpuKyIsipaoit DKC: mo-
CTUTaeTCsl HAMITY 4TI TeMOIMHAMUYeCcKHi A ekt
M0 CPaBHEHUIO C JPYTUMH METOJaMHU BPEMEHHOM
OKC.

3. Jlus Oonee AeTanbHOM M KaU€CTBEHHOU OIEHKH MPH-
MEHEHUs BpeMeHHO# OnuBeHTpuKymnsapaoit DKC, xak
criocoba moJiepkanus 1epedpalibHON mepdy3nu,
nocie KapAMOXUPYPTUYECKHX OIepauuil u paspa-
OOTKHM peKOMeHTalnii He0OXOIUMO TIPOJIOTKUTH FC-
CIIeIOBAHUSI.
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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 I.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.

¢ MlHdpopmauma 06 aBTopax

¢ Key words: epicardial biventricular pacing; pacing after car-
diac surgery; cerebral perfusion; cerebral protection.
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NMATOD®U3NOJIOTMYECKUE NMPUHUUIMBI U NOAXO0Abl K OUEHKE FTEMOAUHAMUKHA
© C.N. Mapuenko?, I.T. Xy6ynasa'?, A.b. Haymos?, A.A. Cenusepcrosa?, H.[I. Libinypaeesa?, B.B. Cysopos?,
0.B. HeBmepxuukas?, 10.C. Anekcangposuu?, E.C. Kynemun?

1TBQY BIMO «CaHkT-Metepbyprekuii rocyAapCTBEHHbINA NeAUATPUYECKMIA MEAMLMHCKMI YHUBEPCUTET MUH3ApaBa Poccuu;
2(brbBQY B0 «BoeHHo-MeauumHckas akagemmst um. C.M. Kuposay» MO P®, CaHkT-MeTtepbypr

Pestome. [lMarHocTMka M NeyeHve NauMeHTOB C HapyLIEHWSAMU FeMOAMHAMMKM OCHOBBLIBAETCS HAa MOHUMMAaHWMKM GU3MONorMm
1 NaTtodU3noN0orMm cepaeyHo-CoCyanCTON CncTeMbl. B3aumooTHOLWeEHWe Mexay AIMHOM MbILLEYHOTO BOMOKHA M CUOM COKPaLLEeHUS
66110 m3BecTHO ewe Puky (Fick). OTTo MpaHk chopmynupoBan dyHLAMEHTANbHbIE MPUHLMMBI COKPAaTUMOCTU KapLMOMUOLMTOB.
LLItpay6 (Straub) u Burrepc (Wiggers) onucanu kpusyto pabotsl npaBoro xenynoyka B 1914 rogy. SpHect CrapauHr (Ernest Starling)
NpPOBEeN CepUI0 IKCMEPUMEHTOB B KOTOPbIX M3y4an 3aBUCHMOCTb BbIBPOCA NEBOr0 XKenyAo4Kka OT BEHO3HOIO MPUTOKA U 31aCTUHECKOro
conpotueneHus aoptbl. 3. CrapnmHronybankosan cepuio paboTs 1914 roay, B KOTOPbIX ONMMCAN KaK MEXaHUYeCKasi SHEPrus CepAeYHOro
COKpALLEeHUs 3aBUCUT OT AJIMHbI BonokHa [31]. Ewe oaHa cywecTBeHHas 4acTb HALUMX 3HAHWIA UCXOAWT M3 SKCMEPUMEHTANbHbIX
paspabotok Aptypa laiToHa (Arthur Guyton) [12, 13, 30, 31]. OTcyTcTBME KONMYECTBEHHOM OLEHKM 06bEMHOrO CTaTyca NpUBENo
K Ka4yecTBeHHOMY MOAXOAY, ONUCbIBAEMOMY TEPMUHOM «peaKLMs Ha 06beMHYH Harpy3ky». OfHaKo, Kak YKa3blBasioCb HEKOTOPbIMU
aBTopamu [16,29],BaXkHO MOMHUTL O TOM, YTO PeaKLms Ha MpesHarpysKy He ABASETCS NAaTONOrMYeCcKMM COCTosiHMEM. KonMyecTBEHHbI
noaxoA K oueHke 06beMHOro CraTyca OCHOBbLIBAETCS Ha KOHUenuuu [aiToHa O CpegHeM CUCTEMHOM AABNEHUM HAMOJIHEHMS,
TEOpEeTUYECKM He 3aBUCSLLLEM OT cepaeyHomn QyHKUMM. TakoM NoAX0A UMEeT KIMHU-YecKoe NpuMeHeHue. B naHHoM 0630pHOM cTaTbe
paccMaTpuBalOTCS BO3MOXHOCTU KIMHUYECKOro NpUMeHeHUs,, pa3paboTaHHbIX MMW acnekToB paboTbl CUCTEMbl KpOBOOOpaALLEeHMS,

ANa MOHUTOPUPOBAHUA U KOppPEKLUUHN rokKasaTtesniei reMoaMHaMuKu Yy NauMeHTOB B KMHUYECKOM NpakTUKe.

KnioueBble cnoBa: natodhm3nonorns reMogmMHaMmKK; OLeHKa reMoaAnHaAMKKK; MoLenb [aiToHa .

ONTUMU3ALUA NPEOAHATPY3KU 3AKOH
®PAHKA-CTAPJIMHTA.

ComnacHo 3akoHy Ppanka-CrapiuHra, yBeJIWYeHHE
HpeIHarpy3KH Wi 00beMa KpOBH, OCTYTIAIOIIEH K cepi-
1y, MPUBOIUT B OTBET K YBEJIMUYEHHIO COKPaTUMOCTH
cepiedHol MBIIIIBEL. YeM Oolblle pacTshkeHHe BOIOKHA
CEepIIEYHON MBIIIIIBI, TEM OOJbIIE (O ONpPEAEIICHHOTO
IIpeziesa) Cuila COKpaILEeHHUs B CJIELYFOLIYO CUCTOILY, U TEM
6ombie yaapueiii ooseM (YO). Ilpennarpyska omnpeme-
JsieTcsl JJMHOM capkoMepa, a TOYHEE HallpsuKeHHEM
B HEeM Iepes cokparieHrueM. OTHOLIeHHne MexIy Npel-
Harpy3Kkoil M ynapHBIM 00bEMOM XapaKTepH3yeTcsl TEM,
YTO yAapHBIH 00BEM YBEIMYMBACTCS BMECTE C IpeiHa-
Ipy3KOH 10 TeX MOp, [OKa pacTsHKEHUE MEXKIy aKTHHOM
Y MMO3MHOM HE JOCTUTHET MakcumyMa. Jl0 3TOH TOUKH
Ha rpaduke yBeJIMYeHHe peTHarpy3Ku OyeT IPUBOJUTh
K YBEJIMYEHHIO YAapHOTO 00beMa, a MOCie ITOW TOUKU
mo0oe yBemMUYeHHE NMpeIHarpy3Ku He mopiuseT Ha YO
¥ MOXKET HMETh TIOBpexaatomi dgdexr (puc. 1).

NPEOHATPY3KA U PEAKLUUSA HA NPEOHATPY3KY
[IpsiMoe u3MepeHue npenHarpy3kd Ha NPaKTUKE

HEBO3MOXHO. B CBsI3U ¢ 3TUM, B KIIMHUYECKOH paboTe

y MAIUEHTOB C HAPYIICHUSIMHU TeMOJMHAMUKH 0C000€e

BHHUMaHUeE yAensercs M3y4eHHUIO MoKa3aTelel, oTpa-
KAIOMIMX MTPEeIHArPY3KY U PEaKIIMIo Ha PeIHarpy3Ky.
3a nmocnenaue 30 et ObLIIO MPOBEIEHO HECKOJIBKO UC-
CJIETOBAHMI, TOCBANICHHBIX U3yUEHUIO MPEAHATPY3KH
M0 TAaKMM ITOKA3aTesIM KakK IIeHTPajJbHOE BEHO3HOE
nasnenue (IIBJl) w/unu naBneHue 3aKIMHUBAHUS Jie-
rounoii aprepuu ([3JIA) [4-6, 15, 17, 19, 26, 35, 38].
Oxazanock, 4TO CYIIECTBEHHOH B3aUMOCBSI3H MEXKIY
MpeIHarpy3Koi U 3TUMU MOKa3aTeIsIMU HE BBISIBICHO.
B cBs3H ¢ 3TUM BONPOC O HAEKHOCTU MX IMPUMEHE-
HUS B KIMHUYECKOW NMPAKTUKE OCTAETCS OTKPBITHIM.
Kymap u coast. (2004 rox) u3y4yumnu y 3A0pOBBIX JIIO-
Jieil B3aMMOCBSI3b MEXKIY MOKa3aTesiMU MpeIHarpy3-
ku (LB, A3JIA, KOHEYHO-IUACTOIINUECKUNA 00BEM)
U yIapHbIM 00bEMOM, U HE OOHAPYKHIIH CYIIECTBEH-
HOU B3ammocBsizu [18]. Mapuk u coast. (2008 rox)
MPOBEIM CHCTEMaTHYEeCKUH 0030p JHTEepaTypshl,
BKJIFOYABIINN aHanu3 24 KIWHUYECKUX HCCIIEI0Ba-
HUM, B KoTOophie Boummu 803 manueHTa, U MPUILIH
K BBIBOJY 00 OTCYTCTBUHU B3auMocBsizu mexay LIBJ]
1 00bEMOM LUPKYIUPYIOLIEH KPOBH, a TAKKE K BBIBO-
Iy 0 HeBO3MOkHOCTH 110 LB/l nnu nsmenenuro LB/
MpescKa3aTh PeakIio TeMOJANHAMUKHI Ha U3MEHEHHUE
00beMHOH Harpysku [22].
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Puc. 1. 3akoH ®paHka-CrapnauHra: yaapHblii 06beM yBeUUK-
Baetca (6 uau c) BMecTe € NpeAHarpysKoi (a) 4o KpUTH-
4YeCcKoi TOYKH

ITomumo moKazareneil NaBIICHHs HAIOIHEHUS, CY-
IIECTBYIOT Takhe OOBEMHBIE IMOKA3aTeNd KaK WHJIEKC
BHYTPUTPYIHOTO 00beMa KPOBU W UHJIEKC TI00AIBHO-
ro KOHEYHO-AMACTOJIMYECKOTO0 oObeMa. DTH IOKa3a-
TEJIN U3MEPSIOTCS C TIOMOIIBIO METOAA TPAHCIYIIbMO-
HAJIbHOW TEPMOIMIIIOINH U SBJISIFOTCS 00Jiee TOUHBIMHU
JUISL OLIEHKH TIpeAaHarpy3ku cepaua [8, 19, 24, 34, 40].
[Tpu 5TOM HEOOXOANMO YUUTHIBATH TO, YTO B3aUMOCBSI3b
Mexy npeaHarpy3koil 1 YO 3aBUCUT OT KelydO4Ko-
BOM COKpaTUMOCTH. 1103TOMY OLICHKa >KEIIyI0YKOBOU
NpeAHarpy3ku Kak CTaTMYHOTO IapaMeTpa HexocTa-
TOYHA Ul ONpEAETCHUS peakiuyd Ha HH(QY3HMOHHYIO
tepanuio. CTaTUYHbIE TapaMeTpPhl, OTPaXKaroIue mpe-
Harpy3ky Ooisiee MH()OPMATHBHBI MPH BBICOKUX JIHOO
HU3KUX 3HAYCHUSAX, HO HE TPU IPOMEKYTOUHBIX.
Jlnst u3MepeHust pa3mMepoB NojiocTell 1 00beMOB KaMep
cepa HanboJiee TOUHOU SIBIISIETCSl DXOKapauorpadus
WIN MarHuTHO-pe30HaHCHast Tomorpadus. Muuaex-
Chl KOHEYHO-TUACTOJIMYECKOM Iulomaan u o0bema,
U3MEpPEHHbIE C TOMOINBI0 3TUX METOJAOB JIydlle OT-
pakaloT MpeaHarpys3Ky JIEBOTO JKeIyJouKa, YeM TaKou
MOKa3aTelb KakK JaBJICHUE 3aKIMHUBAHUS JIETOYHOMN
aprepuu [37]. B omHOM M3 MccieI0OBaHUH OBLIIO BBISB-
JICHO, YTO M3MEPEHUE MMMKOBOH CKOPOCTH a0pTaJbHOTO
MOTOKA SABJISIETCSl TOYHBIM ITOKA3aTeIeM peaKkIiy Ha UH-
(Y3UOHHYIO TEpanuio y TMalUeHTOB C CENTHYECKUM
IIOKOM, HAaXOJSIINXCS HA UCKYCCTBEHHOW BEHTWISALIUU
nerkux (MBJI) [10]. BapuabensHoCTh quamMeTpa HHXK-
HEe 1MoJIol BEHBI, CBA3aHHAS C JIBIXaHUEM Y TallueHTOB
Ha MBJI Takxe sBIsE€TCS TOYHBIM, IPOCTHIM U HEMHBA-
3MBHBIM IApPaMETPOM OILICHKH IeNIeCO00Pa3HOCTH yBe-
TUYeHus1 o0beMa UpKyIupytoniei kposw [ 1, 10].

Onna u3 nmpoOniem, CBSI3aHHBIX C MOKa3aTeNsIMH OT-
paKaIOMMMHU MPEAHATPY3KY, 3aKII0YaeTcs B TOM, YTO
OHHM OIICHMBAIOT a0COJIIOTHBIC BelnWuuHBL [Ipobrmema
JAHHOTO IMOJIX0/1a — OTCYTCTBUE HH(OpMAILINH O pe3ep-

BE IpEeAHArpy3ku y nanuentos. Ha mpaktuke Hamuune
pe3epBa IpeAHarpy3ku O3Ha4yaeT, YTo OTBETOM Ha JI0-
HOJHUTENbHYI0 HH(Y3MOHHYIO TEpAIlUI0 CTaHET YBe-
muyenre YO. DTo Ha3bIBaeTCs «peaklMsi Ha Harpy3Ky
obbemomy. Jlnist ompezaeneHus] peakiuu Ha 00BEMHYIO
Harpy3Ky Io napaMeTpam apTepHuajIbHbIX KPUBBIX B 11~
HaMHKe (IIyJIbCOBOE JaBJICHHE, CUCTOJIUYECKOE J1aB-
JeHue, yaapHeiii o0bem). Mapuk u coast. (2009 ron)
npoBeNu cuctemMarndeckuit 0030p [23]. B 29 wuccne-
JIOBAaHUSIX MTPOJIEMOHCTPUPOBAHO, YTO PEAKIMIO Ha Ha-
Ipy3Ky 0O0BEMOM MOKHO C BBICOKOW CTENEHbIO TOU-
HOCTH OILICHUTH 110 JMHAMHUKE U3MEHEHUS MapaMeTpoB
apTepuabHbIX KPUBBIX MPHU yCia0BUH TpoBeaeHus MBJI
C KOHTPOJIEM NTapaMeTPOB BEHTHJISLMHU 110 00BbEMY BIIO-
xa. Bo Bcex ucciieoBaHMSAX HCIOJIB30BaH JAbIXaTelb-
HBII 00BEM 7 MJI/KT WIN BBILIE.

HecmoTpst Ha BBICOKYIO TOYHOCTbH ITapaMeTpoB, MO-
JY4YEeHHBIX W3 apTepUAIbHBIX KPUBBIX, OHU HE MOTYT
UCIIOJIb30BAThCS Y MALMEHTOB C MAaTOJOrMel KIIalaHoB
cepAlla, HapyIIEHUSIMU PHUTMa, BHYTPHU-CEPACUHBIMU
IIyHTaMH, MOPaKEHUAMHU TNepudepuyecKux COoCyIoB
wim HU3Ko# (ppakimeit Beiopoca. Kpome atoro, cnenyer
YUUTBIBATh, YTO HU OJIUH U3 NTapaMETPOB, MMOTYUEHHBIX
U3 apTepUaJIbHBIX KPUBBIX HE OTpa)kaeT UCTUHHBIN 00b-
€MHBIH cTaTyc, a IBJIETCs JIMIIb [I0Ka3aTeIeM TMHAMU-
YEeCKOro OTBETa XKeIy104Ka BO BpeMsl JONOIHUTEIbHON
Harpy3ku oobeMoM [33].

MOJE/Ib CUCTEMbl KPOBOOBPALLEHMSA TAUTOHA

CornacHo Teopuu [aiirona (Guyton), cepaue Kak
TaKOBOE HE SIBJISIETCSI [TIABHBIM PETYJISITOPOM CEPAECUHO-
ro BeiOpoca [11]. BMecto 3Toro, ckopocTh KpOBOTOKA
B TKaHSAX OpraHu3Ma OnpeaessieTcss KomOnHanuei Mecr-
HBIX CUTHAQJIOB U3 TKaHEW (IOCTYIHOCTb B KHCIIOPOJE,
NUTATENbHBIX BellecTBax, Hakomienue CO, u apyrux
MPOIYKTOB PErHOHAPHOTO METadoIM3Ma) M aKTUBHO-
CTBIO BETE€TaTHBHOM HEPBHOU cCTEMBI. TakuM 00pazom,
CepJICUHBIN BEIOPOC KOHTPOIUPYETCSI CYMMOM MECTHBIX
IIOTOKOB KpOBH uepe3 Bce TKaHU. CymMMa IOTOKOB Kpo-
BU Yepe3 BCE OTIENbHBIE TKAHEBBIE CETMEHTHI nepudge-
PpHUYECKOM HUPKYJIALMU COCTABISIET BEHO3HBIN BO3BPAT.
B ycToiflunBOM COCTOSIHWH, CEpJICUHBIN BLIOPOC U Be-
HO3HBII BO3BPAT SKBUBAJIECHTHBI, U JIIOOBIE TIOKA3aTEeNH,
KOTOpBbIe OyIyT OmNpenensaTh BEHO3HbIM BO3Bpar OymayT
OTIPENEeISATh U CEPACUHBINA BBIOPOC.

Cnenyst aprymenram [ aiiToHa, KPOBOTOK 4epe3 Kpo-
BEHOCHBIE COCYABbI Ompenensercs IByMs (haKTopamu:
IpalueHTOM JABJIEHUS B COCYAaX U COCYIUCTBIM CONpPO-
TUBJIEHHEM. J[aHHYIO KOHLIEMLMI0 MOXKHO IIPEACTABUTH
MareMaTH4ecKy creayroment popmyroii (3akoHoM OMma):

F=AP/R, rze:
F — ob6bem kpoBoTOka, AP — pasHunia naBicHus
MEXTy IByMsl TOUKaMH cocyaa, R — compoTusieHue.
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laiiTon ykazan Ha TO, 4YTO CKOPOCTb KPOBOTOKA
oIpesessieTcs UMEHHO I'PaJUeHTOM [JaBJIEHUS MEXIY
JBYMsI TOUKaMH COCY/Ia, a He a0COMIOTHBIM 3HAYCHHUEM
JIABJICHUsSI B JIIOOOW TOYKe cocyna. BeHO3HBI BO3BpaT
olnpezessieTcsl TpeMsl apaMeTpamMu: CpeJHUM CUCTEM-
HbIM JaBJICHUEM HAIOJIHEHHUs, /aBJICHUEM B IPAaBOM
Ipeacepauu U CONPOTUBICHUEM BEHO3HOMY BO3BpATY.
JaHHOE yTBepKAEHUE OTpa)KaeTcs CIEAYIOLIEH MaTe-
MaTH4eCcKor (HOpMYITOi:

BB=(Pcc—JII1I1)/RBB, T1¢:

Pcc — aT0 cpeanee cucTeMHOE AaBICHUE HAIIOJIHE-
Hust, JIII1 — naBieHue B mpaBoM mpeacepanu, RBB —
COIIPOTHUBJICHNE BEHO3HOMY BO3BpATYy.

Cpennee cucTeMHOE JaBlICHHE HAMIOIHEHUS — 3TO
JIaBJICHUE BO BCEU COCYAUCTOM CHCTEME IPU OCTa-
HOBKE CepAlla U OTCYTCTBMU JBHKEHHUS KUIKOCTH.
CpenHee cCTEMHOE JTaBJICHHE HAMOJHEHUs ObLIO OMH-
cano baitnmucom n Crapnunrom (Bayliss and Starling)
Ha MoJienH co0aKku B MOMEHT OCTaHOBKH cepia [2].
OTO0 yTBEp)KACHUE Hy)XaaeTcs B moscHeHuu. Ilpu mo-
CTOSTHHBIX CTaTWYECKUX YCIOBHUAX 00beM, HEOOXO/H-
MBI JJIs1 3aTIOJTHEHUST PACTSHKUMOU TPYOKH (Hampumep,
TaKOM KaK pe3uHOBasi KaMepa WM KPOBEHOCHBIN COCY)
6e3 HeoOXOAMMOCTH MOBBIIICHHS JaBICHHS [T pacTs-
KEHHMs1, Ha3bIBAETCA HECTPECCOBLIM 00beMoM (V). [lo-
HOJTHUTENBHBIN 00beM, HEOOXOAMMBIH JIJIS1 pacTsSKEHUS
KaMephl, MoJpa3yMeBaeT HEOOXOAUMOCTh MOBBIIICHUS
nasneHus (P) n amactudeckoro pacTsKeHUsI CTEHKH CO-
cyaa. DIacTUYecKoe pacTsHKeHHE CTEeHKH COCyJla 3aBHU-
CHT OT ero komiuaitaca (mogariuBoctu) (C). 1ot 00B-
€M Ha3bIBACTCS CTPECCOBBIM 00beMOM (V) u CBsA3aH
C JTaBJICHUEM CJICYIOIIUM YPaBHEHHEM:

P=V/C.

Pocc a

Pocc 6

Pocc B

BeHo3HbIV BO3BpaT
o‘)

of---cccccccndanaa

[aBneHue B npaBoM npeacepamm

Puc. 2. Kpusbie BeHO3HOro Bo3Bpata. 3aBUCUMOCTb BEHO3HOTO
BO3BpaTa OT AaB/IeHMs B NpaBOM Npeacepauu npu pas-
HbIX YPOBHSIX CpeAHEro CMCTEMHOro AaBJIeHUs Hanos-
HeHus (Pcc)

CB

Pcc-UBA

Puc. 3. BausiHue rpapmeHTa jaBieH1s BEHO3HOTO BO3BpaTa (cpen-
Hee CUCTEMHOeE AaBneHue HanosnHeHus [Pcc] — paBneHune
npasoro npeacepaus [LIBL]) Ha cepaeyHbliii Bbi6poc (CB)

Kak cnemyer m3 ypaBHEHHS, CpeHEe CHCTEMHOE
JaBJICHUE HAMOJHEHUs 3aBUCHT MOJHOCTBIO OT CTpec-
COBOTO 00BbeMa MUPKYISIHH (2 HE OT (PYHKIUU Cep/I-
I1a KaK TaKOBOM) M KOMIUIAifHCAa CUCTEMBI IUPKYJISIINN.
JInst u3MepeHust 3TOro AaBJCHUS CEpIle, MO Ompenae-
JICHWIO, JIOJDKHO OBITH OCTaHOBIEHO. Takum o0pa3zom,
MBI MOIJIA OBl M3MEPHUTH MJIM OLIEHUTH 3TOT MapameTp,
U TEOPETUYECKH HMETh KOJIMYECTBEHHOE OIMUCAHNE
o0beMa IUPKYISIIAH, HE3aBUCUMO OT HACOCHOU (yHK-
UM CepALa.

laliToH W300pa3usl KpWBBIE BEHO3HBIX BO3BPATOB
(puc. 2) y ymepmux co0ak, y KOTOPBIX cepiie ObLIo
3aMEHEHO UCKYCCTBEHHBIM HacocoM [3]. C momoIsio
Hacoca M3MEHSJIOCH JIaBJICHUE B MPABOM IPECepANH,
CpeJlHee CHCTEMHOE JIaBJICHHE U OOIUH 00beM IUPKY-
nsimud. [locTpoeHHbIe KPUBBIE OTPaXaroT TO, YTO IS
J000T0 TaHHOTO JaBICHUS B IPABOM MPEACEPIUH, YeEM
Oomnpllle CpefHEe CHUCTEMHOE MAaBJICHHWE HAIOJIHEHUS,
TeM OOoJbIlle BEHO3HBIH BO3Bpar. [lpu uzoBomOMETpH-
YECKHX YCJIOBHAX, YeM OOIbIlIe JaBICHHE B IPABOM
NpeAcepIun, TeM MEHbIIIEC BEHO3HBII BO3BpAT.

B apyrom skcnepuMeHTe, HCXOIHO 340POBOM CO-
Oake ¢ OONBIIOW CKOPOCTBIO MPOBOIWIM WH(Y3HUIO
nenbHOU KpoBU. [Ipu 3TOM Kakaple 2 MHUHYTHI OCTa-
HAaBIIMBAIU CEPJILIC MIEKTPUIECKUM (HuOpUILIATOpOM.
Cpennee CUCTEMHOE J1aBJICHHE HAITOJIHEHUS B TCUCHHE
HECKOJIBKUX CEKYHJ IOCJ€ Yero BOCCTAaHABIMBAIU
CepACUHYI0 JeATeNbHOCTh. OIHOBPEMEHHO H3Meps-
JIOCh JaBJICHHE B MPaBOM IPEACEPANN U CepACUHBIN
BbIOpOC. [10 Monmy4eHHBIM TaHHBIM CTPOMIJIACH KPUBAs
3aBUCUMOCTH CEPJIEYHOr0 BbIOpOCca (BEHO3HOTO BO3-
Bpara) OT IpaJueHTa JaBICHUS BEHO3HOTO BO3BpaTa

(Pcc-1IBM) u (puc. 3).
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OTa KpuBasi WJUIIOCTPUPYET TO, YTO BEHO3HBIN BO3-
BpaT U CepACYHBI BHIOPOC MPUMEPHO MPOTOPIHO-
HaJlbHbl TPaJUEHTy JaBJIEHUS] BEHO3HOIO BO3BpaTa.
Pesynbrarel, monydennsie [aiitoHoM Bee eme 00cyx-
JIAIOTCsl B JINTEPATYPE, OJIHAKO OHU [103BOJIAIOT 110 JIpY-
rOMy B3IJISIHYTh Ha MaTO()U3NOTIOTHIO PAOOTHI CHCTEMBbI
KpoBooOpatenus [3, 21].

CPEOHEE CUCTEMHOE AABJIEHUE HANOJIHEHUS

OcHoBHasg mpobieMa B ONpENeNIeHUH TpaaueHTa
JIABJICHUsI BEHO3HOIO BO3Bpara COCTOUT B TPYOHO-
CTH U3MEPEHMs CPEIHEro CUCTEMHOIO JaBJEHMs Ha-
[IOJIHEHUSI Y NALUEHTOB C HOPMAJbHOM LIUPKYJISLHUCH.
Schipke et al. B 2003 romy mpoBenM CEpUIO 3KCIie-
PUMEHTOB B KOTOPBIX MPOBOAMIIN IOCJIEI0BATEIBHO
bubprIAINIo-AeGUOPMWIISAINIO y 82 MAIMEHTOB, IS
TOTO YTOOBI M3MEPHUTH CpEeHEEe CHUCTEMHOE JaBJICHUE
HaroHeHus B TeueHne 13+2 cexynn [36]. Yeroitunso-
T'O BEIPAaBHUBAHUS JaBJICHHS JOCTUTHYTO HE ObI0. Paz-
HULIA MEX]y apTepuajbHbIM JaBICHUEM COXpaHsjach
Ha ypoBHe 13,2+6,2 MM pT. cT. Pe3ynbrarsl uccienona-
HUS [IPEIIOJararoT, YTO CPEJHEE CUCTEMHOE 1aBJICHHUE
HAIOJHEHUS HEJb35l U3MEPUTH HAIIPSIMYIO, €CIIU BPEMsL
NpEeKpameHus KpPOBOOOPAIIEHUSI COCTAaBIIICT MEHEe
20 cekyHII, 4TO IO ITUYECCKUM COOOPKEHUSIM HE MO-
JKeT ObITh MPUMEHEHO Y YelioBeka. TeM He MeHee, [ aii-
TOHY yJaJIOCh YCTAHOBUTb, YTO CYLIECTBYET JINHEHHAas
3aBUCUMOCTb MEKIY JIaBJICHUEM B [IPABOM IIpECepIUT
Y BEHO3HBIM BO3BparoM. JlaBjieHUe B IIPaBOM Ipecep-
JIMH, COOTBETCTBYIOIIEE HyJIEBONH OTMETKE Ha rpaduke
2 oTpakaeT CpeJHee CHUCTEMHOE JaBJICHHME HaIlOJIHe-
HUA [2]. DTO U cTajmo OCHOBOW MJIA psifia APYTHUX HC-
CJICIOBaHUMN.

JJ1s1 moCTpOoeHus KpUBOM BEHO3HOIO BO3BpATA, OT-
paxarolieil B3aMMOOTHOILIEHUE MEXAY H3MEHEHUEM
YAapHOTO O0BEMa MPABOTrO KEIyIo4YKa M JaBICHHUEM
B [IpaBOM IIPEJCEPIUU BO BpEMs KPaTKOBPEMEHHOTIO I10-
JIOXKHUTEIHLHOTO JIaBieHus Ha Baoxe, [Tunckuit (Pinsky)
B 1984 rony paspaboran MoJenb Ha JKHBOTHOM C WH-
TaKTHOW IHUPKYISIHEeH. DKCTpanojJupoBaHHBIE 3HA-
YEHUs] CPEAHEr0 CUCTEMHOIO JaBJCHMsI HAIlOJHEHUs
OKa3aJIMCh CXOXKU C 3HAYEHHUSMHU CPEIHEro CUCTEMHO-
IO [JaBJICHUS HAIlOJHEHMsI, U3MEPEHHBIMU BO BpeMs
OCTaHOBKHM cep/ilia y uejoBeka. B psae apyrux uccie-
JIOBAaHUM JIMHEHHAsg 3aBUCUMOCTb MEXKJy BEHO3HBIM
Bo3BparoM, LIB/l n pacueTHbIM CpEHHMM CUCTEMHBIM
JIaBJICHHEM HAIOJHEHUsI ObLIa MOITBEPK/IeHA HA MOJIe-
JISIX KUBOTHBIX C HOPMAaJIbHOM IupKyssiiueit [9, 14, 39].
Maac u ero xomteru B 2009 romy NpuMEHWIH TE€ Ke
TIPUHITUIIBL I UCCIIEIOBaHUS BIUSHUS |2-CeKyHIHOM
3aJEPKKU JIBIXaHUS HA TPEX pa3inuHbIX YpoBHsX [IB/]
U CepIeYHoro BeIOpoca. M3MepeHus: mpoBOAUINCH Me-
TOJIOM KOHTYPHUPOBaHHUA MyJIHCOBOW KPUBOH B TEUEHUE
TpeX CEKyHJHOW MpoObl y KapAHOXHPYPTrUYECKUX Ta-

nueHToB, Haxomsmuxcss Ha WMBJI [20]. B manHoM uc-
CJIEZIOBAaHUU MPOJEMOHCTPUPOBAHA JIMHEIHAs 3aBHCHU-
MocTh Mexny LIBJl 1 cepiednbiM BBIOpOCOM, a TaKkKe
MIOKa3aHa BO3MOKHOCTB OLIEHKU CPEIHEr0 CUCTEMHOI0
JIaBJICHUS HANOJIHEHHUSA Yy TalUEeHTOB C HOPMAJIbHOMN
LUPKYJIALUEH, HAXOAAIUXCS B OT/AEIEHUH Kapauopea-
HUMaiu. O4YeBUAHO, YTO 3Ta METOAMKA NMPUMEHUMaA
TonbKo y manueHToB Ha MBJI ¢ xoHTponem 1o oObe-
My U PUTMHYHBIM TynbcoM. [lapkun u Paiit (Parkin,
Wright) B 1991 romy npennoxuiu anbTepHATHBHBIN
HOAXOJ JJISi OLEHKH aHajora CpeJHEro CHUCTEMHOIO
nasneHus HaronHeHus (Pcca), a MMEHHO cpeqHero
aprepuansHoro fasnexust (CAJl), naBneHust B mMpaBoM
HpeAcepaut, CepAEUHOro BbIOpoca U aHTPOIIOMETpU-
YyecKuX AaHHbIX [27]. B cymHOCTH, OHU HMCMONB30Ba-
JM MaTeMaTU4eCKHH aJropuTM I CO3JaHMs MOJEIU
CEPACYHO-COCYUCTON CUCTEMBI, COCTOSIIEH U3 cepaia
U COCYJMCTON CHCTEMBI, BKIIIOUAoIel B ce0s 21acThy-
HbIE apTEpPUATIbHBII U BEHO3HBIM CErMEHTHI, a TAKKe
COIIPOTHUBJIEHUE MOTOKY KpoBHU. Vcmonb3oBanuch u3-
MEpEeHHbIE MapaMeTpbl, CKOPPEKTUPOBAHHbIE IJI MO-
nenu. MoaenupoBaiy OCTaHOBKY cepaua. JTa Mofeib
onucsiBaeTcsa GopMyInoii, ¢ MOMOIIBI0 KOTOPOH MOXKHO
OLIEHUTH CPE/IHEEC CUCTEMHOE JaBJICHNE HAIIOJIHEHUS:

Pcca=0,96 AIIII + 0,04 CALl + cCB, rnue:

CB — cepaeuHblil BBIOPOC, ¢ — BEJIMYUHA COTPO-
THUBJICHUSI, ONIPEEIIAETCS ¢ TIOMOIIbIO aHTPOIIOMETPHU-
YEeCKHX JIaHHBIX MalUeHTa (POCT, BEC U BO3PAcCT).

Knunanyeckas 3((eKTUBHOCTh AaHHOTO MOAXOJa
TecTupoBaiach Ha 10 mamueHTax ¢ OCTpPOW MOYEYHOMU
HEJI0CTaTOYHOCTBIO, HAXOASIIMXCS Ha HENpepbIBHOM
BEHO-BeHO3HOW remoduibrpanun [38]. Mudy3nonnas
3aMeCTHTeNbHAs Tepanus KOHTPOJIUpPOBaIach TaK, 4To-
ObI TOCTUYb 3HAYEHUS CPEAHEr0 CUCTEMHOIO JIaBICHUS
HarojHeHus. HecMOTpss Ha HEKOTOpbIE OrpaHUYEHUS
JTAaHHOW paOoThl, TAKOM MOAXOJ SABJISIETCS MOATBEPKAC-
HHEM UJIeU U3MEPEHUS CPEAHEro CHCTEMHOTO JIaBIICHUS
HAaIOJIHEHNUS, KaK KOJMYECTBEHHOIO apamMeTpa 00beM-
HOTI'O cTaTyca.

ODEKTUBHOCTb PABOTbI CEPOLLA

Jnis 0ObsicCHEHHST PO CepAilia B CUCTEME IIUPKYIIS-
uun [apkun (Parkin) n Jleaunr (Leaning) mpeanoxu-
JIM MOJIEJIb, COCTOSIIIYIO U3 pe3epByapoB [29]. Monenb
COCTOUT M3 YeThIpex yacteil: 1) Oompmioi pesepByap
C JKUAKOCTBIO M naBieHueMm PO; 2) BeixomHas TpyOa
B OCHOBAHMHU CTEHKHU pe3epByapa ¢ CONpOTHBICHHEM R
u norokoM F; 3) manenbkast kamepa c jaasieHueM Pc;
4) B MaJioM pe3epByape 4eJIOBeK, MepeKaInBaIONINi Be-
JIPOM BOJTy 00paTHO B OOJIBIION pe3epByap (puc. 4).

B sty MojieIb J0rudHOo ObLTO ObI JOOABUTH TEMOJIH-
HAMHYECKOE CHUCTEMHOE COCYIHCTOE CONPOTHBIICHHE,
0003Ha4nB ero kKak Rr.
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PO Pc

Puc. 4. Mogenb unpkynsauuu ¢ apymsa pesepsyapamu (P=paB-
nexue, R=conpotusnenue, F =notok)

Maras kamepa 3aIoHseTCsl MACCUBHO uepe3 Tpyoy
3a CUeT IpajJiMeHTa AABJICHHUS MEXIy OONBIIUM H Ma-
JBIM pe3epByapaMH, a YeIOBEK aKKypaTHO MOAJICPIKH-
BaeT JIaBliCHUE B MaJIeHbKoU Kamepe (Pc) mocTosHHBIM
Y Ha HU3KOM ypoBHe; [Ipu 3ToM 001uii BEIOpOC paBHS-
ercst moToky B kamepe (F), rie:

F =(Pd — Pc)/R

B stom ypaBHenuu Pd (nmaBnenue B GomnbIiom pe-
3epByape) SIBISCTCS aHAJOIOM CPETHEr0 CHUCTEMHOTO
JIaBJICHUS HamojHeHus, Pc (maBieHWe B MaJICHBKOM
Kamepe) ABJISIeTCS aHAJIOTOM JJaBJICHHS B IPABOM Mpe/-
cepauu, R — BEHO3HOMY CONPOTUBJIEHUIO, F — BeHO3-
HOMY BO3BpATy.

Pabora yenoBeka mpu nepeKadyrMBaHUM BOABI SBIIS-
eTcs aHanmorom pabotsl cepaua. Ecmu yenosek mepe-
CTaHeT MepeKaYnBarh Boay, Pc (aBieHne B MaJIeHbKOM
kamepe) cpaBHsercs ¢ Pd (naBnenue B 6osbiioM pesep-
Byape) ¥ 3 EKTUBHOCTD NIEpEKaYNBaHUs CTAHET PaBHA
Hyt0. M1 Hao0opoT, sHEpruyHas paboTa Mo mnepeKadu-
BaHMIO OyJIeT MPUBOAUTH K yMEHbIIEHUIO Pc naBnenune
B MJICHBKOW Kamepe) W yBEINYCHUIO dP(PEKTUBHOCTH
ero pabotsl, To ecTh pynkius cepana (PC). Takum 00-
pa3oM, Mbl MOKEM MPUMEHUTH CIIEAyIOIIee HeOO0IbII0e
BBIpaXCHUE JUISl onrcanus 3pPeKTUBHOCTH MepeKavyu-
BaHMS BOJbI:

®C=(Pd—Pc)/Pd=1-Pc/Pd

Imob6anpHas HacocHas ¢yaknus cepamna (ITHDC)
MOXET OBITh OIpeiesieHa, HCIIoB3Ys aHaor Pcc, rie
I'H®C=(Pcc—AIIIT)/Pcca=1—AII1/Pcca

Ecnu cepaue ocraHaBiIMBaeTcs, TO AaBJIEHUE B IIpa-
BOM ITpEJICepANH MPUOIMKAETCS K TOKA3aTeII0 aHaJIora
CPEIHEro CUCTEMHOI'O 1aBJI€HMsI HAIIOJHEHMSL, A [IOKa3a-
TeJNb TIIABHON HACOCHOW QyHKIIMU — K HyIto. [Ipu yBe-
JUYEHUH CEpIACYHOro BBIOpOCA JaBIEHHE B IPABOM

MpecepIun MPUOIU3UTCS K HYJIIO, a TIIo0alibHas HAcOo-
cHast (pyHKIMA cepaua yBEIUYUTCS. DTa B3aUMOCBS3b
MEXY JaBJICHUEM IPABOrO MPEACEpIus U CEpIeuHOro
BBIOpOCa paccMarpuBanach panee ['alTOHOM, KOTOPBIi
TOBOPMJI, UTO «IABJICHHE ITPABOTO MPEACEPHsI HE SBIIS-
€TCsl OCHOBHBIM OIPEAEIISIOINM (PAKTOPOM CEPIIEUHOT0
BbIOpOCa, BMECTO 3TOT0, OHO OIPEAETISETCS CEPACUHBIM
BbIOpOocOMY [2]. JlaHHOE ypaBHEHHE AaeT JIABICHUIO
MPaBOro MpeAcepIus pojib MHIUKATOpa B3aHMMOCBSI3U
MeX1y 00beMHBIM cTarycoM U pyHKIuel cepana [7].

OnucanHast BbIIIE KOHIIEMIUS, HCIONb30BaJIaCh
B cHucTeme, pa3paboTaHHOM I pacdera IOKa3are-
neil pyHknuoHupoBaHus cepama u Pmsa (Navigator,
Applied Physiology, Pty Ltd, Sydney, Australia).
Jis  3TOro  MCHoJb30BAIUCh  AHTPOINOMETPHUUECKUE
JTaHHbIE MALMEHTa M T'eMOAMHAMHUUYECKUE MapaMeTphl,
MOJTy4YEeHHBbIE ¢ MOHUTOpAa MHBAa3UBHOW TeMOIMHAMHU-
K1 (BKJIIOUYABILME JaBJI€HUE IpaBoro npeacepaus, A/l,
CepJIeuHbIii BEIOPOC).

IIpoBeneHO TOJIBKO OJJHO KIMHUYECKOE UCIIBITAHUE
JlaHHO# cucteMsl [32]. B 3T0 panAOMU3HpOBaHHOE KOH-
TpoJpyeMoe HccliieoBaHue Bouuiv 112 manueHTos,
nocje IJIaHOBBIX KapIHOXUPYPTHUECKUX OIepauuii.
Cucrema “Navigator” wcmonb30Bajiach st TOTO, YTO-
ObI TOCTUYD U yEpKaTh ONpPEAETICHHbIE TeMOINHAMHU-
YyecKHe U MeTaboIn4YeCcKHe MOKa3aTein, OnpeieleHHbIe
JUISL Ka)KJI0T0 MalieHTa peanumarojaoramMu. CpaBHeHHE
MPOBOAMIOCH C IPYINON MALMEHTOB, y KOTOPBIX AJIS
JOCTYDKEHHSI TeX JKe LieJed HCIOJIb30BaJICsl KareTep
Cgan-I"anca. [lepBoii KOHEUHOM TOUKOH HCCIEI0BaHUS
ObUIO U3MEpEeHHEe U TMOJAEp)KaHUE 3a/JaHHBIX Mapame-
TPOB CEPJEYHOro BBIOpOCA U CPEAHEro apTepHalibHO-
ro namieHus. Pazauuuii Mexay rpynnamMu BbISBICHO
He Obu10. KpoMme 3Toro, He ObLIO BBISBIEHO Pa3Iuunit
[0 YacToTe pa3BUTUS (GUOPWILISILKUN TIpeaCcepaAnH,
HEeOJIaronpusTHBIM OCJIOKHEHUSAM, UINTEILHOCTH Ha-
XOXJIEHUs] B peaHHMalliM U B CTallMOHape. ABTOPbI
HPUILLUIM K BBIBOJY, YTO KOPPEKLUS TAKTHKH JICUECHUS
¢ momoIneko cucremMsl «Navigator» He yCTynaeT CTaH-
JApTHBIM OAXOJaM, HCIIOIb3YEMbIM IIPU JICUCHUHU T1a-
IIMEHTOB B KapauopeaHuManuu. OJHAaKo, HU B OHOM
U3 IIECTH LIEHTPOB, yYacTBOBABILUX B HCCIIEOBAHUU
HE HCIOJb30BAIUCH CTaHAAPTU3UPOBAHHBIE MPOTOKO-
JIbl KOPPEKLIUH BOJHOTO OanaHca, TAKTUKY MHOTPOITHOM
HOAJICPKKH U IPUMEHEHHUS Ba30aKTUBHBIX ITPENapaToB.
WX ncnonb3oBaHKE MPOBOJUIOCH HA OCHOBE KIMHUYE-
CKOT'0 MBIIUIEHUS CIELUAINCTOB, YTO 3aTPyAHAET MPo-
BE/IEHUE CPABHEHUH MEX/y IpyIIIaMu.

3AKJTIOYEHUE

OTcyTCcTBHE KONMYECTBEHHOH OIEHKH 00BEMHOIO
cTaryca MPUBEJIO K KaYECTBEHHOMY IOAXOAY, OINHCHI-
BA€MOMY TEPMHUHOM «peakius Ha OOBEMHYIO Harpys-
Ky». OZIHaKO, KaK yKa3bIBaJIOCh HEKOTOPbIMH aBTOpaMH
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[16, 29], BayKHO TOMHUTB O TOM, YTO PEAKIUS HA TIPEJI-
Harpy3Ky He sIBJII€TCSl HaTOJOTHYECKUM COCTOSHUEM.
MHorouncneHnble (aKTOpbl BIMSIOT Ha H3MEHEHHE
00beMa IUPKYIUPYIOIICH KPOBH, HAPUMED, BEHO3HBIH
KOMIUTaHC (PacTsHIKUMOCTD BEH), KEITYJOYKOBBIH KOM-
TUTAWHC WM JKETYJI0YKOBas TUCHYHKINS, WHPY3UPO-
BaHHBIN 00beM u pyrue [7, 25]. B nienom, HeoOxomumo
[IPU3HATh, YTO HECMOTPS HA OTPAHUYEHMUS], YIIOMSIHY ThIE
B JIaHHOM 0030p€, KOJIMYECTBEHHBII MOIX0A K OLIEHKE
00BEMHOTO CTaTyCa OCHOBBIBACTCS Ha KOHIIeNIUH [ aii-
TOHAa O CpPEJAHEM CHCTEMHOM JaBJICHMM HallOJIHEHUS,
TEOPETUYECKH HE 3aBHCALIEM OT CepACYHON (PYyHKIIHH.
Takoil moaxoa UMeeT KIMHUYECKOE NpuMeHeHne. Ma-
Temarndyeckuil nonxox IlapkuHa u coaBT. Hy»KIaeTcs
B JIaJIbHEHIIIeH OIIEHKE IS TOTO, YTOOBI ONPENCTUTh
BO3MOXHOCTb €0 LIMPOKOIO MPUMEHEHUS B KIMHUYE-
ckoil mpaktuke [28]. BaxxHo ompenenuTs, MOXKHO JIH,
ONMpAsiCh Ha CpelHEe CUCTEMHOE [aBJIEHUE HAaIoJ-
HEHUSl WK TII00aTbHYI0 HAacOCHYI (YHKIUIO cep-
11a, MPOBOAUTH WHTEHCUBHYIO TEPAIUIO y MALUEHTOB
B KapJiuopeaHuManuu B Ommkainiem oyaymniem. B atom
KOHTEKCTE 11eJ1Ieco00pa3Ho MPOBOAUTH AalbHEHIITHE UC-
CJIEJOBAHUSI.
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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.

¢ NHdbopmaumsa 06 aBTopax

¢ Key words: pathophysiology of hemodynamic; evaluating he-
modynamic; model of Guyton.
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COBPEMEHHOE COCTOAAHME AUATHOCTUKU MOYEKAMEHHOW BOJIE3HU Y OETEU

© B.J1. O3manyanb?, A.b. Yyxnoeun?, A.T. TpeTtbak?, JI.11. BoctokoBa?, M. 0. CeBocTbsiHOBa*

1TBOY BIMO «[Mepabiit CaHkT-MNeTepOyprekui rocynapcTBeHHbli MeaMUMHCKUIA YHuBepcuTeT uM. akag. M. M. Maenoa» Munaapasa Poccum;
2I'b0OY BIMO «CaHkT-MeTepbyprckuit rocyiapcTBEHHbIN NeauaTpruyeckuii MeIMUMHCKMIA yHuBepcuTeTs MiH3apasa Poccum

Pesiome. 0630pHas cTaTbhs KacaeTcs AMArHOCTMYECKMX ACMEKTOB MOYEYHOKAMEHHOW 6onesHu (Mnm yponuTvasa) B AETCKOM
Bo3pacte. OBCyxaaeTcs pacnpocTpaHEHHOCTb U KAMHUYeCKMe OCOBEHHOCTU YypOnMTMasa cpeau AeTei, Hapsdy C OMUCaHWEM
Hanbonee 3P PeKTUBHLIX METOAOB BU3YyanM3aLMM KOHKPeMeHTOB. PaccMaTpmBaloTCs pas/iMuHble dakTopbl pyUcKa yponauTuasa
B [ETCKOM BO3pacTe, BKIOYAs KIMMATMUYECKME M dKonornyeckue akTopbl, pa3HOOOpasHble 3HAOreHHble MeTabonuueckne
HapyLleHus, B TOM 4YUCIe TMMNEpPOKCaNnypus, rmnepkanbLuypus, HEKOTOpble MeCTHble MUKPOOHble MHMbEeKUMM (B 4aCTHOCTH,
Proteus mirabilis, Corynebacterium urealytica, Ureaplasma urealytica v np.). Ocobo nofyepkMBaKTCS 0COBEHHOCTU KIMHUYECKOW
CMMNTOMAaTUKM YpONUTMA3a B AeTckoMm Bo3pacte. OBCyaaloTcs NMpOTeKTUBHbIE MEXAHM3MbI, CBS3aHHblE C BblpaboTkoM 6enka
TamMma-Xopcdanna, KOTopbIi BbINOAHAET QYHKLMM 3aLLUTbl OT MHDEKLMI U CTaBUNU3KMPYET CONEBYHO Cpesy MOYM, NOBbILLAS B HEN
nopor pacTBOPMMOCTM CONEW, a TakKe C BbICOKMMM YPOBHSAMM LMTpaTa B Moye. OTMeyaeTcs BaXKHOCTb npeobnagaHunsg Genka
Tamma-Xopcdanna ¢ monekynsapHoi maccov 28 M[a, no cpasHeHuto ¢ dpakumnenn 7 Ma, Kak CywecTBeHHOro dakTopa pucka
pa3BuTUS yponutuasa. lNepeyncneH psag penknmx reHeTM4eckMX CUHAPOMOB, aCCOCLIMMPOBAHHbIX C HAPYLIEHUSAMU 06MeHa KanbLus,
rMnepokcanypuen Unn HakonaeHWeM conerl MOYeBOW KMCIOTbl (ypaToB). B 3akntoveHne nenaeTcs BbiBOL O HEOOXOAMMOCTM
MHOMBUOYANN3MPOBAHHOM [OMArHOCTMKM pada MeTabonmMueckux MapkepoB B Mo4ye Yy AeTer C YpPOonuTMAsoM C  Lenbto
MeTabunakTUkK (NPoPUNaKTUKN PeLMANBHOTO KaMHeobpa3oBaHUs) U BEpOSITHbIX 3NU3040B 3ab60NeBaHNUS B fabHENLLEM.

KnioueBble cnoBa: MoyekaMeHHas 60/1e3Hb; CUMMTOMbI Y AeTeit; hakTopbl pUcKa; METabONMUYECKME HAPYLWIEHNS; HACIEACTBEHHbIE

CUMHOPOMBI.

BBEAOEHUE

Mouekamennas 6osie3nb (MKB) siBisercss yacteim
3a00eBaHMEM B DPA3IUYHBIX BO3PACTHBIX TIpyIax.
[To nannbM Coe et al. [9], B CILIA MKb pazBusaer-
Csl HA MPOTSDKEHUHU JKU3HU MPUMEPHO y 5 % B3POCIBIX
xeHmwmH u 12 % myxunn. Hepenko kamuu opmupy-
10TCs 1 B ModyeBoM my3bipe [2]. [lo maHHBIM rocmnura-
JU3alMU B JIETCKUE KIMHUKH, MAIMEHTH C YPOJINTHA-
30M mocTymnarwT ¢ yactotor 1 Ha 1000-7500 crmydaes.
Tounsle udpsl pacnpocrpaneHnoctd MKbB y nereit
HEHM3BECTHBI, TIOCKOJIBKY B Pa3IUYHBIX CTpaHaX MHpa
(mpexae BCero — B PErHoHax C >KapKUM KJIMMaToM)
€CTb palOHBI, PHIEMHYHBIE TIO ITOMY COCTOSHHUIO.
B menom, ormeuaercs, 4To yacToTa 3TOro 3aboieBa-
Hus y aereit B CIIA B mocnenHee Bpemsl Bo3pocia
B HECKOJNBbKO pa3 [27]. BoapIIMHCTBO HCCIEAOBaHUIMA
yKa3bIBaeT Ha MpeoOiagaHre MabBYUKOB Cpein OO0Ib-
ueix MKB [7].

HeoOctpykruBHas popma O0JIe3HH HE BHI3BIBACT SIB-
HBIX KJIMHUYECKUX CUMIITOMOB, 328 HCKJIFOYEHHEM YacTo
HaOroaeMoli reMatypun. boneBoii CHHAPOM BO3HUKA-
€T MPH MOMaJaHUN MOYEYHOTO KaMHS M3 TOYEYHOMH JI0-
XaHKH B MOYETOUHUK (00JIb B OOKY) M TIO3KE, MPH €TO0
yperepanbHOi Murpanuu (0o B MepeHeM OTJele).
Kamum pasmepom MeHee 5 MM Halie BCETO MPOXOIAT
[0 MOYETOYHHKY, TOT/1a KaK KOHKPEMEHTHI 0ojiee 7 MM
00BIYHO TPeOYIOT BMEMIATeIhCTBA YPOIoroB. [lomumo
00J1eBOTO CUHJIpOMA, BaXKHBIM ocliokHeHrneM MKD sB-
JsIeTCs HapyIlIeHHE TTOYeUHBIX (YHKIUHI, HapsLy C ap-
TEpUAJIBHOU TUIIEPTEH3UEN.

OCOBEHHOCTU KJIMHUYECKOW KAPTUHbI MKB
Y OETEW

Kanoosr y gereri ¢ MKb umeror uHO# xapakrep,
HEKENIM y B3pOCHBIX ManueHToB. Kiaccuueckas Ko-
nmukooOpaszHast 001b B 00Ky ¢ Mppaaualyeid B o0J1acTh
raxa orMeuaercst Tojbko B 7% ciyuaes [15]. Ha nep-
BOM IUTaHe — 5Ka100b1 Ha 60 B xkuBoTe (53—75 % cimy-
4yaeB) WIM BbIpaXeHHyI0 remarypuio (14-33%).
Oxono 10% cayyaee MKDB moryT compoBoxIaThbcst
JM3ypuel 1 Jlaxe oOCTpyKIMer ModeTouHKoB. Harpo-
TUB, KAMHHM B MOYKAaX MOTYT OBITH O€CCHMITOMHBIMU
MHOTHE TO/IbI ¥ BBIABIISITHCS MPH CIy4aiiHOM 00cieno-
Banuu. B knuHnueckyto kaptuny MKb y nereit gacto
BXOJAIT MH(EKIUN MOUEBBIX IyTeH, KOTOPbIC BBISBIISA-
I0TCSI ¢ pa3HoW YacTtoToii — oT 8 10 46%. D10 CBU-
JETEIbCTBYET O CYLIECTBEHHBIX HAPYIICHHUAX HMMY-
HOJIOTMYECKOro OajaHca CIM3UCTBHIX MOYEBOTO TPAKTA,
MOCKOJIBKY y JIeTell Moya B HOpME CTEpWIJIbHA, B CHITY
psinaa Ouwonormueckux (akropoB [29]. Buzyamuzarus
KOHKPEMEHTOB B MOYEBBIX MYTSAX MPOBOTUTCS C TIOMO-
b0 KOMITBIOTEPHON TOMOrpaduu uimu Y3, Ho B 110-
clIeZIHNE TOAbI BHeAPstoTcs 1 Metoaukn MK-nerekunu
KOHKpeMeHTOB. Ha HadanbHOM dTame IuarHOCTUKU
00bruHO mpuMensitoTcst  Y3U-meronuku. Pexomenna-
UM TI0 TPUMEHEHHUIO 3THX METOAUK OITyOIMKOBaHbI
panee [21]. Y3U cunTaercs ONTUMAIbHBIM METOJOM
JIOKaJIM3allud KOHKPEMEHTOB, XOTSI €r0 YyBCTBHTENb-
HOCTh HEJOCTAaTOYHA JUIs BBIABICHUS KaMHEH MalbIxX
pa3MepoB, HaIpUMep — B MOYETOYHHUKAX. OJTHAKO KOM-
NbIOTEpHAs ToMorpadus 6e3 KOHTpacTa BCe Ke SIBISET-
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CSl «30JI0TBIM CTaHIAPTOMY JUIS JHUArHOCTHKH KaMHEH
B JleTckOM Bo3pacte. Kpome Toro, BakHOU 3ajadeii
3[€Ch SIBJISCTCS BBISBICHUE aHATOMHYECKUX aHOMAIINH
MOYEK U MOUEBBIBOJSIIUX MyTEH.

AHOMaJIMU Pa3BUTUS MOYEIOJIOBOW CHUCTEMBI (TH-
JIpoHe(dPO3, YABOCHUE MOYETOUHUKOB, IKCTPOPUS MO-
YeBOTO ITy3bIPs U Jp.) 0OHapykuBaroT npumepHo y 30 %
nerert ¢ yponutuazoMm [20]. Takue mopoku pa3BUTUA
MOT'YT IPUBOAUTH K OOCTPYKIIMH MOYEBbIICITUTEILHBIX
nyTed M crnocoOCTBOBAaThL KamMHeoOpazoBaHuto. OqHa-
ko MKD pa3BuBaercst nuiib MeHee yeM y 5% nereit
C TaKUMHU aHOMAJIMSAMHU. DTO TOBOPHUT O TOM, UTO Mep-
BUYHBIMU (paKTOpaMH ypOJIHUTHA3a BCE-TAKU SIBIISIOTCS
HapyUIeHUs MHHEPaJbHOr0 OOMEHa M, B HEKOTOPBIX
Cllydasix — MOuY€BbIe HH(EKINH.

BOoJIBIIMHCTBO MOYEYHBIX KAMHEN Yy JIETEU COCTOST
U3 okcaiara win gocdara kanbius. [Ipu 3ToM UX BO3-
HUKHOBEHHME YacTO OOYCIIOBICEHO HAPYHICHHSIMH O0-
MmeHa BemiecTB. [loaTomy Hambonee 4acTo B KauecTBe
MeTabomyeckux (akTOpOB ypOJIHMTHA3a y JeTel pac-
CMaTPUBAIOTCS: HWAMONATHYECKasl TUIEPKaIbLNypHUs
Y TUTIONUTPATYpHsi. BeposTHOCTh ATHX HapylIeHUH 00-
MEHa OIpeneNnsercs B mpolecce cOopa aHaMHeCTHYe-
CKHUX JIaHHBIX U CIIEIIMATIM3UPOBAHHOTO Ja00PaTOPHOTO
o0creoBaHusl.

AHAMHE3 3ABOJIEBAHUA U DAKTOPbI PUCKA

B ocnose pazsutus MKb y aeteit 1 B3pocCibIx jexar
9K30 — ¥ PHJOTeHHBIE (pakTopbl. Cpeau IK30TeHHBIX
NPUYHH YKa3bIBAIOT Ha BO3JEHCTBUE HEOIArONPHUSTHBIX
(haKTOPOB OKpY’KaIOIIEH Cpeibl — OT 3arPsI3HEHUS BOIBI
Y BO3/lyXa TOKCHYECKUMHU BELIECTBAMHU 10 BO3JEHCTBUS
YKApKOTO0 KJIMMAra, CloCOOCTBYIOIIET0 HAPYIIEHHUSIM I10-
4yeyHoll QyHKIMU. 3HauuTeNbHas pois B reHese MKB
OTBOJIUTCSI COBPEMEHHOM BBICOKOKAJIOPUHHON IHETE,
Ooraroil OeynkaMu, U3OBITOYHOMY TMPHEMY HEKOTOPBIX
JIEKapCTBEHHBIX Mpenaparos [2, 4].

TmarensHblld cOOp aHaMHE3a SIBISETCS TEPBHIM
BaXXHBIM JTallOM YTOYHEHMs JMarHo3a ypoJuTHasa.
Crnenyer oOparuTh BHUMaHHE HA HAJUYUE CEMEHHOTO
anamue3da no nuauu MKD, mopmarpsl win mo4YedHBIX
3a0oneBanuii. [loka3aHo, 4TO pEeHMIUBLI ypOIUTHA3A
HaOJII0Ial0TCSl HAMHOTO Yallle, €CIIN Y POJCTBEHHHKOB
nepBoil crerenu umeercsa anamue3 MKbB wiam runep-
KalbLuypuu. @akTopbl HACIEICTBEHHOM Ipeapac-
MOJIOKEHHOCTH BBISIBIISIIOTCS Y TIOJABIISIONIETO OOJIb-
mHcTBa faeteit ¢ MKbB. B cBsi3u ¢ puckoM moBTOPHBIX
NPUCTYTOB 3a00JI€BaHuUs, BCE AETH C BBISIBICHHBIM YPO-
JUTHA30M JOJDKHBI 00CIIe0BaThCS HA HAIMYKE Pa3iny-
HBIX ()AaKTOPOB PUCKA, B OCOOCHHOCTH — HapYIICHUHA
oOMeHa BeIEeCTB.

[Toaromy mipu cOope aHamHe3a HEOOXOIAMMO BBISIC-
HUTb HAJIMYUE COOTBETCTBYIOIINX CUMIITOMOB, 3 UMEH-
HO — CBEJIEHHUS O KaMHSX, T'eMaTypuud M IOYEHHOMU

HEJI0CTaTOYHOCTH Y POJCTBEHHUKOB OOJIBHOTO, YTO TO-
3BOJISICT 3aII0103PUTH HACIIEICTBEHHO-METa00JIMUeCKU I
(hakrop 3abosieBaHus (HampuUMep — IMUCTUHYPHUU TIEp-
BUYHOW TUIepokcainypuu u Oone3nu [lenra). Cnemy-
eT coOpaThb JaHHBIE O XapaKTepe MUTAHUS IAIUEHTa,
a UMEHHO — O BOJHOM M COJIEBOM pEXHME, IpHemMe
ButamuHoB (C u D), ketorennoctu auetsl. Hamo o6pa-
I1aTh BHUMaHKE Ha TO, KAKWE MEJUKaMEHThl IPUHUMA-
eT 00JIbHOM, 0COOCHHO KOPTUKOCTEPOU/IBI, JUYPETUKH
(bypocemun, anerazonamua), MTPOTHBOIUIICIITHYEC-
ckue cpenctsa (Tonupamar). Jletn ¢ anaMHe30M HeJllo-
HOIIIEHHOCTH AaHOMAaJ Ui pa3BUTHUS MOYEBBIX MyTEM,
MOYEBBIMUA HH(EKIMSIMU, KUIIIEYHOH MajhabcopOIueit
(marmpumep, Oonesnpto KpoHa, nenmakueit 1 MyKOBHUC-
IU1030M) UMEIOT MoBbIIeHHbIH puck MKB. Metabo-
nudeckue 3aboneBanus (paxur, mojgarpa M Jip.) MOTyT
OBITh TaKKe MPU3HAKAMHM METa0OIMYECKUX Hapyle-
HU, CTOCOOCTBYIONINX TOSIBIICHHIO yposuTuasza [10].

Takum oOpazom, puck paszutuss MKDB 3aBucur
0T 0coOEHHOCTEH MUTAHUS U TEHETHUECKHUX (DaKTOPOB.
Paznuunbie (hakTophl HacIEeICTBEHHOW Mpeapacroio-
KEHHOCTHU BBISBIIAIOTCS y IOJABISIONIETO OOJbIINH-
cta gereit ¢ MKb. IIpu aToM mOBTOpHBIE 3MHU30/bI
3a00J1€BaHUsl OTMEYAIOTCS Y 3HAYUTEIbHON 4acTH ma-
IIUEHTOB. AHAaTOMUYECKHE aHOMAJIUHM Pa3BUTHS MoOue-
BBIX ITyTeH TaKXKe SIBJISIOTCS CYLIECTBEHHBIM (pakTOpOM
pHCKa, YTO AOJIKHO OBITH IPEIMETOM JIOTOJIHUTEIbHbIX
UCCIIeIOBAaHUH C TPUMEHEHNEM COBPEMEHHBIX METO/I0B
BU3yaJIM3alllu.

Kinnanueckuil ompIT MOKa3bIBaeT, 4TO, MPU BBISB-
JICHUU MOYEBBIX KaMHEH B JIETCKOM BO3pacTe, UMEETCs
JIOJITOCPOYHBIA PUCK TMOBTOPHOTO KaMHEOOpa30BaHUS
(y 16-20% nereit B TeueHre OMMKAMIINX HECKOIBKUX
net). Kpome Toro, cienyer HOMHHUTB, 4TO, NIPU HAJIH-
YUK JTAOOPAaTOPHBIX NPU3HAKOB METa0OIMUYECKUX Ha-
pyuiennii, puck nosropHoro snuzona MKb Bo3pactaer
B 5 pa3, 10 CPaBHEHMIO C JETbMHU 0€3 TaKUX OTKJIOHE-
Huii [10]. [loaTomy OumoXxuMHUYECKOE HCCIEeIOBAHHE
MOYH U KPOBM TaK)Ke UIpaeT BaKHEHIIYyIo pojib B AMa-
rHoctuke MKB.

JIABOPATOPHbIE UCCJIEOOBAHUSA

B ¢Bs13u ¢ onMCcaHHON KIMHUYECKON KapTHHOM, ep-
BHYHOE J1abopaTtopHOe 00CIeIOBaHHE JOKHO BKIIIO-
yarh B ceOs1 0OmUi aHaau3 Modr ¢ 00s3aTeIbHON MU-
KpPOCKOITMEH ocajka. MOP(OIOTHUECCKUM OINHUCAHUEM
KpPUCTAJIOB MOUYEBBIX OCAJIKOB, TIOJICYETOM SPUTPOIIH-
TOB U JIEMKOLIUTOB, MUKPOOPraHU3MoB. IloceBsl Moun
Ha MUKpO(DIOpY TakkKe JIOJKHBI IPOBOJUTHCS, HO Ya-
CTOTa BBISBJICHHSI MUKPOOOB MOXKET OUEHb pa3ivyaTh-
Csl, B 3aBUCUMOCTH OT TIPUMEHSEMBIX CPEl U METOJIUK
KynsTHBHpOBaHus. [loaTomy 3yechk Oolie MpearnouTH-
tensbHa JIHK- wnm mvmmyHOnormdeckass (aHTUTEHHAs)
JIMArHOCTHKA BO3MOXKHBIX BO30yUTEIeH MH(DEKIIUH.
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JlaGoparopusi, oOecrnieunBaromasi  MPOPHILHYIO
JMAarHOCTHKY JIOJDKHA pacrojaratb 000pylaoBaHHEM
JUI KOJIMYECTBEHHOTO OIPENCNICHUSI B MOYE KaJIbIUs
W OpraHMYECKHUX HOHOB (OKcajara, 1uTpara, gocda-
TOB, YPaToB), y4acTBYIOIIMX B KAMHEOOPa30BaHUH HITH,
HA00O0POT, UMEIOIINX 3AIIUTHYIO (YHKITHIO.

Kpome Toro, mpu BeIgeneHHH KOHKPEMEHTOB C MO-
YOH, TOMOJHUTENbHBIE JaHHBIE MOKHO MOJTYYHUTh TMPH
aHaJM3e XMMHUYECKOTO COCTaBa KaMHel (Hampumep —
npeobnaganue yparoB, (ochaToB WM OKCalaToB).
Onpenenenue pH Mouun paer nuimis Hanbosiee oONIyIO
nHpopmaruto. Tak, HU3Kue 3HadyeHust pH moryTt moj-
TBEP)KJIaTh YPAaTHbIA JUTOTeHE3. Bpicokue mnokasa-
tenu pH MOryT OBITh JTOTIOMHHUTENBHBIM MPU3HAKOM
MH(MEKIIMOHHOTO YPOJITHA3a, a TaKKe TYOYIspHOTO
novyeyHoro anuo3a. K tomy sxe Hajo moMHUTH, uTo pH
MOYH MOKET CYIIECTBEHHO U3MEHSATHCS B TEUCHHE JTHS
U MMEET, TaKUM 00pa3oM, 3HaYCHHE JIUIIb JUIS JaHHO-
ro MOMEHTa BpeMeHH. [l OLEHKH Ba)KHOTO (hakropa
MKb — runepkajbliiypud — MOXHO HCIIOJIb30BaTh
TaKOH mapameTp, Kak OTHOILICHUE COACPIKaHMS KaJIbIUs
u KpearuHuHa mouu. [Ipu coorHomenuu >0,2 B pazo-
BOM TOpPUMU MOYHM, HEOOXOAWMO TOATBEPAUTH 3TO
orpeieNieHne s cyTouHoro oobema [16]. HanbGonee
BXHYI0O MH(POPMAIMIO MOXHO IOJIYYUTh MPHU cOOpe
24-gacoBoro o0bema mMouH. [Ipu 3TOM oOriee koiwue-
CTBO MOYH YK€ JIaeT BO3MOXXHOCTb OLIEHUTh NMUTHEBOI
pexuM manuenTa, nockoisky y nui ¢ MKb ouens ya-
CTO OTMEYaeTCs HEAOCTaTOYHOE IOCTYIUIEHHE BObI
B Opranm3M. B cyTouHOM 00bemMe MOYM OIpPEAesSoT
cojiep’kaHHe KpeaTHHUHA U 3HaYEeHUs MHJIeKca KpeaTu-
HuHA. [Ipu 3TOM ClleyeT MOMHUTH, YTO HOPMAaJIbHbIE
MOKa3aTeN y JIeTeld MOTyT CYIIECTBEHHO pa3InyarhCs
C COOTBETCTBYIOIIMMH 3HAYEHUSIMU y B3pocibix [19].
Hns myuaieit onienku ckioHHocTH kK MKbB npemnoxen
T.Ha3. bounckuit unnexc pucka (bBUP), orpaxkarommii
pUCK 00pa30BaHUsl OKCAJAaTHBIX KaMHEW, KOTOPBIH
npesacTaBiseT co0oi COOTHOLIEHHE HOHM3MPOBAHHO-
ro KaJbIMsg B MOYE M KOJMUYECTBA OKcajlaTa aMMOHMS,
HEeoOX0MMOe JUTS KpUCTAIUIN3AINH KaJIbIIMH-0KcanaTa
B 200 mu1 mouu [23]. V nmereii pa3HbIX BO3PACTOB 3TOT
HOKa3aTelb OTHOCUTeNbHO cTabmieH. Ilokaszano, 4To
3nauenusi bUP y ngeteit c MKb noBsiiieHsl, B cpegHem,
B 15 pa3 1o cpaBHEHHUIO C 1eThbMH 0€3 CUMITOMOB 3TOT0
3a0oneBanus. YacToTa MHPEKITMOHHO-BOCTIATUTEILHBIX
ocnoxHenuit mpu MKbB nocrarouno Beicoka. B cBsizu
C 3TUM B YpOJIOTMU HPUHAT TEPMUH «HUHQPEKINOHHBIE
kaMHH». B wactHOoCTH, 110 manHbiM Coward et al. [11],
MoOYeKaMeHHasi 00JIe3Hb B COYETAaHUH C UH(EKIINOHHBI-
MU Tpoiieccam, Obuta oOHapykeHa y 36 u3 121 nereid,
MIpU CpeIHEM Bo3pacTe mosieiieHus naronoruu 30 mec.
IIpu 3TOM COOTHOIIECHHE MAJIBYMKOB M JI€BOYEK CO-
crapisio 1,6 x 1,0. Ilpu mogo3peHun Ha MOYEBYIO MH-
(bexuio ciaeayeT OCYIIECTBUTbh HCCIEIOBAHUS MOYHU

Ha Haiuuue crenupuyeckod MUKpodiIopsl (B 4acT-
HocTH, Proteus mirabilis, Corynebacterium urealytica,
Ureaplasma urealytica w np.). llpu 5TOM Ha10 TOMHUT®,
YTO YacTOTA BBISBICHUS MUKPOOOB MOXET OYEHb pa3-
JMYaThCS B 3aBUCUMOCTH OT IPUMEHSEMBIX CpeJl U Me-
TOAMK KyabTuBUpoBaHus. [loaToMy, Hapsay ¢ Kiaccu-
YeCKUMHU MHUKPOOHOJIOIMYECKUMH METOIaMH  3J1eCh
BecbMa ¢ dektuBHa JHK- nnm mmmyHOnmormdeckast
(aHTHrEeHHas) AMarHocTuka [3].

OCHOBHbIE ®U3UKO-XUMUYECKUE DAKTOPDI
BO3HMKHOBEHUSA YPOJIUTUA3A

OO6pa3oBaHNEe MOYEBBIX KaMHEH CBS3aHO C (PU3HKO-
XMMUYECKHMHU TPOLIECCAaMH, IPU KOTOPBIX, B Pe3yIIbTa-
T€ MPEBBIICHNUS KOHIICHTPAIUHU COJICH Ha/l TOPOTOM MX
pPacTBOPUMOCTH B IOYEYHOM (uiibTpare. B aTux ciayyda-
X HauMHaeTcsi 00pa3oBaHUE KPUCTAJUIOB B MOYEUHBIX
KaHaJIbaX (JI0XaHKax) M UX MOCTeNeHHbIH pocT. On-
Hako, He(hponuTHA3 HY)KHO pacCMaTpUBATh HE CTOJIBKO
C O3MLIMI HApYIIEHNSI MUHEPAIbHOTO 0OMEHa, HO Y4H-
THIBaTh KapJMHAILHOE 3HaYeHHnE Onodusnveckoro de-
HOMEHA: Tepexojia OPraHMYeCKOr0 KOMIIOHEHTa MOYHU
(mpesxnie Bcero, OEIKOB) U3 COCTOSIHUS 30JI1 B COCTOSI-
Hue reist. IMeHHo 3ToT (pa30BbIii epexoj1 B cCOueTaHUH
C arperaryeil MUKpOKpPUCTAIIIIOB COJICH TIPUBOTUT K 00-
Pa30BaHUIO MUKPOJIUTOB.

Cpenn KOMIIOHEHTOB MOYH, OIpPEIEISIOMNX OHO-
(du3ndeckue CBOMCTBA MOUYHM, HanbOOJee BaXKHBIM SIB-
nsiercs 6enok Tamma-Xopcdamra (BTX). buonoruue-
ckast poiib bTX upesBbruaiiHo pasHooOpasHa: Oymydu
OCHOBHBIM 3KCKPETHUPYEMBbIM OEIKOM, OH BBIMIOTHSIET
(YHKIIUU 3aIUTHI OT HHPEKIUHA U CTA0OUITH3UPYET CO-
JIeBYIO Cpedy MO4YHM, TOBBIIIAs B HEW MOPOTr pacTBO-
PHUMOCTH COJIEH, U 3TUM NPENATCTBYS UX HNEPBUYHOMN
KPUCTAIIITH3ALIH.

M3BecTHO, yTOo bTX B pazIMuHbIX YCIOBUSAX MOXKET
CYIIECTBOBATh KaK MHHUMYM B YETBIPEX OJIUTOMEp-
HBIX (hopMax, cpean KOTOpbIX Hanboliee 3HAYUMBI JIBE:
T&HE (7) u T& HE (28) ¢ monexynsipHoi Maccou, co-
orBerctBeHHo, 7 MJla u 28 M/la. [Tocnennsist popma
XapaKTepPHU3yeTCsl BBICOKON JKECTKOCTBIO MAKPOMOJIEKY-
a1 T&HE (28) [19].

B pe3synbrare uccienoBaHuil, BBITOJIHEHHBIX TPYyII-
noit apropoB (Jlanma C.b., Omanyans B.JL. u ap. [1])
OBUTO OOHAPYKEHO, UTO Y 3/IOPOBBIX JIIONIEH, MPU HU3-
KOM KOHLEHTpanuu coied B Moue, bTX cyuecTByer
B Buje Gopmbl T & HE (7). [1pu noBblllieHHH KOHIIEH-
Tpalyu CoJlei B MOYe MPOUCXOJAUT OOpaTHMBIN Tiepe-
xon T&HE (7)—>T&HE (28), a npu ymeHbIIeHUH
KOHIIEHTPALUU COJIM HPOMCXOIUT OOpaTHBIN Mepexon
T&HE (28) > T&HE (7). Ilpu stom 3a cuer NOBHI-
menHol kectkoctu Gopma T& HE (28) cymecTtByer
B pacTBOpe B BUJEC MUKPOPHUOPHII, MPEHSTCTBYIONINE
arperanuy KpucTaJljIoB OKCaJIaToB.
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[Tpu yponutnase M3HAYaIbHO 3HAYMTENBHAS YaCTh
BTX ucxonno Haxomutcst B Bujie Gopmbl T & HE (28).
VYBenuueHne KOHIIEHTPALUH KaTHOHOB BhINIE (DU3MO-
JIOTMYECKOTO YPOBHS NPUBOAMT K SKPAHHUPOBAHUIO
annoHHoro 3apsana bTX u arperanuu naHHOH (HOpMBI
C MHUKPOKPHUCTaJUIaMHU OKcayaToB Kaubiws. [Ipu B3an-
mopeiicteun munesn T & HE (28) ¢ mukpokpucrania-
MH OKCaJaTOB KaJbIUsi 0Opa3yloTCsi HEpacTBOPUMBIE
arperarel. OOpaszoBaBmuecsi arperarbl T& HE (28)
¢ mukpokpucramuiamu — T & HE (28)A, sBrnsitorcst 3a-
POABIIIAMH MOYEBBIX KOHKPEMEHTOB (LIEHTpaMH KpH-
CTaJTA3AIINN ).

IIpenmylieCTBEHHBI COCTAB KaMHEW 3aBHCUT
OT PaCTBOPUMOCTH JaHHOW COJIM, €€ IKCKpPEIHH B TO-
YEeYHbIX KaHaNbLAX M o0mero o0beMa BBIEISEMOMN
mouH [25]. Kak npaBuiio, nepBrUYHbBIE KOHKPEMEHTHI 00-
pa3yloTCs U3 PaCTBOPUMBIX COJICH KaJIbIUS M OKcaara
(okcanarubie kamHM). OTinoxkeHus: GpocarHbIX COJeH
TaKKe CBSI3aHbI C MOBBIIMICHHON DKCKPELMEH KaJbIus,
a Taoke pH moun. Kamuu, cocrosiiye u3 OTHOCUTEINb-
HO MAaJjopacTBOPUMOW MOYEBOM KHUCIOTHI (ypaTHBIE
KOHKPEMEHTBI), JIeT4e BO3HHKAIOT MpPU H3MEHEHUHU
pH. Ilpu TuTpoBaHMM KaJbLUS WM OKCajara B MOYE
MOKa3aHo, YTO T.H. MpeJiesl MeTacTabMIbHOCTH, 110 J0-
CTHKEHUH KOTOPOTO HACTYIAET BbINaIeHUE KOHKPEMEH-
ToB (Ca-okc win Ca-docdara), 3HAYUTETHHO MOHKEH
y 6ombHbIX MKDB 10 cpaBHEHHIO ¢ COOTBETCTBYIOMIEH
TpyMIoi KOHTPouis [5]. DTO MO3BOMISET MPEINTONI0KUTD
0 3HaYUTEIHLHOM ocliabnennu y 6onbHBIX MKbB Tex me-
XaHU3MOB, KOTOpPBIE B HOPME 3alIHIIAIOT OT BBINAICHUS
HEepacTBOPUMBIX KOHKPEMEHTOB.

Tunepranvyuypus. IT0T 1a00PATOPHBIA CUMITTOM
BbIsiBIsIeTCs IpuMepHO y 30-50 % nereil ¢ cumnroma-
mu MKB. D10 HapyiieHne MuHEepaibHOro 0OMeHa Mo-
JKET OBITh BBI3BAHO MHOXXECTBOM Npu4uH. Hambomnee
yacTo HabIrogaeTcst uanonarnyeckas (Jame Bcero —
HacJeICTBeHHAs) (opma TUIEepKaIbIUypUH, HE CO-
IPOBOXKAAIOIIASCS TUIepKaIbIIIEeMHEN U He UMeIoLIast
OTIpE/IeTICHHBIX MPUYMUH. JTO COCTOSHUE OOBIYHO Iie-
penaercst ayTOCOMHO-IOMMHAHTHO, C HETMIOJIHOM TeHe-
TPAHTHOCTBIO M HabII0aeTcs mpumMepHo y 4 % 310po-
BbIX fetedt [17]. [mnepkanbiuypusi TMarHoCTUPYETCA
IPU YPOBHSX DKCKPEIUU KaJIbIIHsI BhIlIEe 4 MT/KI/CyT
y aetelt crapuie 2 net. OTHOIIEHHE KalblUs K Kpea-
TUHUHY y JIeTel NIKoJIbHOTOo Bo3pacTa MeHee 0,2 Mr/mr
CUMTAETCS HOPMAJIbHBIM, XOTS Y MJIAIINX AeTel MO-
I'yT OTMeYaThcs U Oosiee BbICOKHE 3HaYeHHs. [Ipu BbI-
SBJICHUH Y peOCHKA TUIEPKAJIbLIUYPUU HAZ0 HCKIIIO-
YUTh HECKOJBKO IATOJOTHYecKuX cocTtosHui. Tak,
IpU HAJIMYUHU MTOBBIIICHHBIX YPOBHEH KaJbIUs B KPO-
BU, HEOOXOJMMO MCKIIIOUMTH TUIEPIAapaTUPEOnIN3M
U runepBuTaMuHo3 D, a Taxke HCKIIIOUUTh HEKOTOPbIE
37I0Ka4eCTBEHHBIE 3a00IeBaHNs, UAMONATUYECKUN ap-
TPUT, U30BITOK KOPTUKOCTEPOUIOB B OpraHU3Me U Jp.

HyHO Take BBISICHUTH, HE IPUHUMAET JIM OONbHOMN
IUYPEeTHKH (B T.4. pypoceMus, alera3ogamMul, TOMH-
pomar). [IpuunHOi 3TOro MOXKeT ObITh TaKXkKe KETOI'€H-
Has JueTa.

I'eneTnueckue 3a0o0ieBaHUA, CBS3aHHBIE C HOP-
MOKaJblIeMUYeckol runepkansuuypueii. K peakum
MOHOTEHHBIM 3a00JIeBaHMSAM, BbI3BIBAIOLIMM THUIEp-
KaJbLINYPHIO, OTHOCST, B 4YaCTHOCTH, Oone3Hb JleHTa.
Crnenuduyeckue MyTaluy reHa 3HI0COMHOTO XJIOPH/I-
Horo kanana (CLCNY), ciierieHHoro ¢ X-XpoMOCOMOH,
NPUBOJAUT K MOTEPSAM HHU3KOMOJIEKYISIPHBIX OEJIKOB,
B TOM YHCJIe TapaTupeonJHoro ropmona. Ilpu stom Bo3-
pacTaroT ypOBHU KaJIbIIUTPHOJIA B KPOBH (IIPOU3BOIHOTO
BuTamMuHa D) 1 pa3BUBaeTCs KaJbLypUs ¢ KaMHeoOpa-
30BaHMEM. B Oonee penkux ciaydasx peHOTUI CUHAPO-
ma Jlenrta cBszan ¢ mytamueit rena OCRL («Zlent-2»).
Hpyroii xapakTepHbI THUII MOHOT€HHOW MaTOJIOTUH
KaJbLIMEBOr0 0OOMEHAa CBf3aH C MATOJOTMYECKUM YCHU-
JeHueM (QYHKIUM TeHa KaJblHH-4yBCTBUTEIBHOTO
peneniropa (reH CaSR). Takue myTaiuu ¢ yCUIEHUEM
¢bysnkum reHa npuBonsaT K cHmxkenuto [ITI B chiBo-
pPOTKE M MajieHue peabcopOuMu KalbLus AUCTAIbHBIX
TpyOKax M BOCXOJSIIUX CETMEHTAaX, YTO BbI3bIBAET I'M-
nokaisiuemuto [28]. [lpu HazHauenun BuTamuHa D
C LEeTbI0 MOBbIIEHUs ypoBHs Kanbius u [ITT pa3Bu-
BaeTCs BBIPAKEHHOE HAKOIIJIEHNE KaJIbIIUs B MOYe C 00-
pa3oBaHHEM KaMHEH B IOUYKaXx.

I'eneTnueckue HapylIeHUsI HOHHOTO OOMEHa B MOY-
Kax 4acTo CBs3aHbl C MyTallUsIMH reHoB cemelictea SLC
(solute carriers). B kneTouHbIX MeMOpaHax BCTPOEHBI
JECSTKH Pa3IMYHbIX OEJIKOB-TPAHCIOPTEPOB MallbIX
MOJIEKY] (MOHOB, aMUHOKHUCIIOT, KO(AaKTOPOB 3H3UMOB
U Ap.). OTH OeNKu crnocoOCTBYIOT TpaHCMEMOpPaHHO-
My IE€PEHOCY COOTBETCTBYIOIIMX MOJEKYJl. MyTtauuu
TCHOB, KOJMPYIONIMX TOT WJIA WHOH OEJIOK, MPUBOIST
K HapylIeHUsSIM MEMOpPaHHOTO TPAaHCIOPTa B KIIETKaX
MOYKaXx, NeUYeHN UITH JIPYTHX TKaHEH.

B wactHoCcTH, TUNEpKanbluypus HaOmogaeTCs
y 6o1bHBIX ¢ cuHapoMoM baprrepa (Cb) — ayTocoMHo-
PELIECCUBHOIO COCTOSIHUS, KOTOPOE COMPOBOXKAAETCS
notepei cojiel U3 opraHu3Ma, TUIIOKaTHOHEMUEH, Me-
TaOOJIMYECKUM aJIKaJ030M, Tunepkanbuuypuei. Ilpu
9TOM HaOJIofAaeTcsl MoInypusi, 00e3BOKMBAHUE, PBOTA
1 3a7epxkka pa3Butus [10]. Y manueHToB BBISBISIOTCA
myTaiuu reHoB SLC12A, KCNJ1 u BSND genes (CB I,
II u IV tunos), kotopsle NMPUBOAAT K AUCHYHKLUHU
BOCXOJISIIIIETO cerMeHTa mnetmiu [eHne, HaunHas C Te-
puoaa HoBopoxkaeHHocTH. MyTanuu reaa CICKB (Ch
tuna [II) oOpryHO BeayT K Gonee JerkuM HapyLIEeHUSM
¢ynkuun netiau I'enne (knaccuueckuit Cb).

Jpyrum npuMepoM TeHEeTHYeCKOW MaTOJOTHU CO-
JIeBOr0 0OMeHa SIBIISIETCSl IEPBUYHBIN aIlU/103 JUCTAIb-
HBIX KaHAJBIIEB TIOYEK, OOYCIIOBICHHBIH HECTIOCOOHO-
CTbIO KJIETOK 3THUX OTZENOB CEKpeTupoBaTh MOHbI H+
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n3-3a nedekra Oenka-nepenocunka Cl-/HCO3— (mo-
MuHaHTHBIA TeH SLC4A1) wim B cBsi3u ¢ JeUIIUTOM
H+-AT®a3er (reust ATP6VIB1 umu ATP6VO0A4).
OTH peaKue HaCJIeACTBEHHbBIE CHHIPOMBI ITPOSIBIISIOTCS
CHCTEMHBIM alli030M, U TIPU 3TOM HE MPOUCXOAUT 3a-
KHCJICEHUSI MOYHM JI0 JOJDKHBIX 3HaueHuil. Kimmunueckas
KapTUHA 3TOTO 3a00JeBaHMs y JeTel MIIaJIIEero BO3-
pacrta ompenensercsi OCHOBHBIM HACJEICTBEHHBIM Je-
(hekTOM M BKITFOUAET B CEO0SI: TIOJIUYPHUIO, TTOJIUUIICHIO,
THIEPKATBIIMYPUIO, TUIIOLUTPATYPUIO, HEPPOKAIBIH-
HO3, MOYEYHOKAMEHHYIO 00JIE3Hb U TUIIOKAINEMHUIO.

HacnenctBennblii  runodocdaremMuyeckuii  pa-
XUT TaKXKe SBIAETCS PEAKHM HACIEICTBEHHBIM 3a-
oonepanreM (1:20000 HoOBOpOXIEHHBIX). Yarie
Bcero (HO HE Bcerma) OH CBSI3aH C  MyTalUsMHU
rera SLC34A3 4To mnpuUBOAMT K WHAKTHUBALUU
OenkoB-niepeHocunkoB (hocdara Harpus Tumna llc, koto-
pble B HOpME paboTaloT B MPOKCUMAIIBHBIX KaHAJIbIaX
nouek. CHWKeHue peadbcopOuuu GocdaroB B Mmoukax
BEJIET K PE3KOMY CHMXEHHIO ocdaroB B KPOBH, pas-
BUTHIO paxuTa M HEIOPA3BUTHIO KOCTHOW CHCTEMBI.
IIpu 3 TOM OTMEUArOTCA TaKKe TUIIEPKATIBIUYPHUS U MO-
YyekaMeHHas 00JIe3Hb, M3-32 SHAOTEHHON CTUMYIALUU
BbIpaboTKH 1,25-nnokcuBuTamuaa D U ycHIIeHHOTO Ha-
KOTUIEHMSI M DKCKPEINH Kaiblus B Moue [18].

®docdar kanablus SBISETCS OOBIYHBIM KOMITOHEH-
TOM MOYEBBIX KaMHel (00bruHO He Oonee 10% obmeit
Maccel). B HEeKOTOpBIX ciydasx, OHAKO, BeCoBas 10
¢docharoB mpesbimaer 50%, ¥ 3TU KaMHU CUMTAIOT
«pocharapivu». Docdarbl B MOUEBBIX KOHKPEMEH-
TaX MOTYT COZEpKaTbCs B BHUJIE alaTUTOB (aHAJIOTOB
(docdaToB KOCTHOH TKaHM). B oTiuume OT anaruTos,
(dbocdarHbie KOHKPEMEHTHI B OpMe «OpamuToBy (3a-
MENIeHHBIX (ocaroB) BechMa PE3UCTEHTHBI K Pa3py-
IIAOIIMM BO3/IEHCTBHUSAM U BBI3BIBAIOT TUITUYHYIO KJIU-
Hudeckyio kaptuny MKb.

T'unepokcanypus. Poilb TIOBBILIEHUSI OKCAJIATOB
B KaMHEOOpa30BaHUM CTOJIb XK€ BaXKHA, KaK U YPOBHHU
KaJbLIUYPHH, T. €. JTI0OBIe COCTOSIHUS, CBSI3aHHbIE C TO-
BBILIICHUEM UX COZIEPKaHMA B IUETE WIN YCHIICHHEM UX
NPOIYKIIMHU, MOTYT BbI3BaTh 00pa30BaHUE OKCAJaTHBIX
KaMHel B moukax. CuuTaeTcs, 4To HopMajIbHas 3KCKpe-
IIMsI OKCAJIaTOB HAXOAUTCA B Ipezienax Hike 45 Mr/cyT
U 55 MI/CyT, COOTBETCTBEHHO, JJISl )KCHIIMH M MYX-
yuH [8]. Haubonee ymoOHBIM KpUTEpUEM THIIEPOKCA-
JTypuHn, 0COOEHHO y MaJIeHbKUX JIETeH, SBISIETCS OTHO-
IIEHUE OKcajaTa K KpeaTHHUHY B MOY€e, KOTOPOE MOKET
HNPUMEHSATHCS Ul ONPEAETICHUSI YPOBHEH SKCKpELUH
okcanata. [lepsuunas runepoxcanypus (I'OY) Bo3HU-
KaeT MpH psAAe PelKUX HACIEICBEHHBIX 3a00JeBaHUH,
COTPOBOXKIAIOIITUXCS YCUIICHHOM BEIPa0OTKON OKcaara
B nieueHu [10]. B 3aBUCHMOCTH OT CTENEHU WHAKTHBA-
uu pepMeHTa, ypoBeHb THIIEPOKCAITYPHUU MOKET ObITh
BBICOKMM, TPUBOMS K PaHHEW MOYEYHOM MaTOIOTUH

u rubenu peOeHKa, a B 0oJiee JETKUX CIIy4asix MposiB-
JsieTcs B BUJE MOYEKaMEHHOM Oosie3Hu. B yactHOCTH,
OHa MOXKeT OBbITH cBsi3aHa ¢ MyTanusamu B rene AGXT,
YTO TPUBOAMT K HMHAKTUBALMU (pepMeHTa allaHUH-
mrokcunaramuHoTpancdepassl (AI'T), uro, B cBOMO
odepelb, BeAET K HAaKOIUIEHUIO IIMOKcaaTa, TIIMKOJIs-
Ta 1 OKcanara B Mode. MlHTepecHO, 4TO He0OXOIUMBIM
kodaktopom AI'T sBisercs mupugokcud. Ilostomy
TSDKENbIM aBUTaMHHO3 B6 Taxke MOXKET UMUTHUPOBATh
'OV tuna I. TOY Tuna II cBsf3ana ¢ MyTalnusmMu resa
GRHPR, kogupytoiiero 3H3uM TIIHOKCUTIATPEIYKTa3y.
ITpu 3TOM ¢ MOUOi BBIIEISAIOTCS OBBIILICHHBIE KOJINYE-
CTBa OKcaJjlaTa U |-IIIMIepuHOBON KUCIOThL. B mocnen-
Hue ronpl onucana u ['OY tuna Il ¢ myTauusmu B rese
DHDPSL, o0HapyXeHHbIMH B HECKOJBKHUX CEMBSX.
Bropuunast 'OY wame Bcero o0ycioBieHa 0COOCHHO-
CTSIMU NUTaHMA, HapuMep — OEJIKOBOM IUETON Wiu
MOBBIIIEHHBIM MOTPEOICHUEM OKCAIaToOB, IPUYEM CY-
IIECTBEHHOE 3HAYEHUE MMEIOT TaKXKe ypOBHHU abcopO-
IIUM OKCAJIaTOB B KHUILEYHHKE, KOTOPbIE 00YCIIOBICHBI
JIOKaJbHOM JKCIpeccuel COOTBETCTBYIOLIMX TpaHC-
nopTHBIX OenkoB. [Ipu Tak HazpIBaeMoOW IHTEpATIBLHON
OKCaJIypHH IVIaBHYIO POJIb UMEIOT HapyleHUs PyHKINUU
KHIIEYHUKA U 3K30KPUHHOW MOKEITyI0UHOMN JKee3bl.
Tak, r000€e HapylIeHue epeBapuBaHKsl U BCACBIBAHUS
’KMPOB B TOJICTOM KHIIKE MPUBOAUT K YCHJICHHIO a0-
copOLMM OKCaJaToB B KUIIEYHHUKE M, COOTBETCTBEHHO,
MOBBIIIEHUIO UX KOHLIEHTpaluu B Moye [26]. B yacTHo-
CTH, OKCaJaT SABJISETCS MOOOYHBIM MPOIYKTOM OOMEeHa
ACKOpPOMHOBON KHUCIIOTBI, U BBICOKUE J103bl BUTAMUHA
C Taxxe cnocoOCTBYIOT Pa3BUTHIO THUIIEPOKCATYpPHUU.
Cunraercsd, 4YTO HapyLIEHHOE BCAChIBAHUE JKHPOB
B KHUIIEYHMKE WJIM XPOHUYECKas Auapes IMPUBOIAT
K M30BITKY JKUPHBIX KHCIJIOT, CBSI3BIBAIOIINX KallbIUH,
a cBOOOIHBIN OKCaNaT MPH STOM MOIIIONIAETCS ¥ MOCTY-
naeT B opranusM. Takue coCTOSTHUS HAOIOAAI0TCS MTPH
BOCHAIMTENBHBIX MPOIIECCaX B KUIICUHUKE, IIETHAKUH,
HEJI0CTAaTOUYHON epMEeHTaTUBHOW (PYHKIIUU TIOJKEINTy-
JIOYHOM KeJIe3bl MIIH PE3EKIIUU YACTH TOJICTOTO KHIIeU-
HUKA.

OEOULNT LLUTPATA KAK ®AKTOP PUCKA MKB

Kak yxe ormedanoch, HEJOCTATOK LUTPaTa B MOUYE
ABISIETCS  BaKHBIM  (DAaKTOPOM,  CHOCOOCTBYIOIINM
pazsututo MKDB. B kauectBe Kkpurepus CHUXKEH-
HOW HKCKPELUH IHTpaTa MPEIIOKEHbl YPOBHU HIKE
500 mr/cyT y sxeHIMH Wi Menee 350 Mr/cyT y Myx-
4yiH [24]. YpoBHU LuTpaTa B MOUYE ONPEIEIISIOTCS, Ipe-
JKJIe BCEro, ero TyOymsapHOH peabcopOumer, KoTopas
YTHETAeTCsl MPU MOHMKEHHON KHUCIOTHOCTH M HA000-
port. TlosTomy 3abomneBaHusl ¢ TOTepel 1menodel (Ha-
pUMep — HapYLICHUS! BCACHIBAHUS B KUIIEYHUKE TIPU
Japesx) WM Jo00d (akTop, BBI3BIBAIONIMNA MeTa-
OonmMYecKuii anuI03, B YaCTHOCTH — TUIOKAIHEMUS,

& [NEOANATP

TOMV Ne4 2014

ISSN 2079-7850



132

0B30PbI

NPUBOJIAT K CHIDKEHHIO IIUTpaTa B Moye. Tak, KeTOreH-
Hasl AMeTa, HeKOTOpBIE Mperapars! (HanpuMep — TOTH-
pamar arerasoliaMHl U Jp.) XpOHUYeCKast Auapes, J10-
BOJIbHO YacTO aCCOLMMPOBAHBI CO CHIYKEHUEM LIUTpaTa
B Mode. boraras »HBOTHBIMH OeJTKaMH MUIIA U HU3KOE
COZIEp’)KaHHE PACTHTEIbHBIX BOJIOKOH CHOCOOCTBYIOT
CHIDKEHUIO ypoBHeH 1utpara [14]. OgHako, HECMOTpA
Ha CBSA3b C PSJOM OTPENCeTUMBIX (haKTOPOB, OOJBITUH-
CTBO CJIy4aeB TMIIOLUTPATYPUU HE UMEIOT JOKa3aHHOMN
[IPUYUHBI, T.€. 0 KpallHEW Mepe, HEKOTOPbhIE U3 HUX
MOTYT UMETh HACIJIEICTBEHHYIO IPHPOLY.

B mowuckax knuHMYeckux 3(dekToB rumomnurpa-
TYpHH, HCCIENO0BaTeIN U3 TOKMO NMPOBOJMIN OICHKY
CBsI3eil MeX/1y KaMHE0Opa30BaHWEM M T€HOTUIIOM TO-
YEYHOTO0 HATPHUU-IMTPATHOTO TPAHCHOPTHOTO Oenka
(NaDC-1), KoTopbIii 3KCTIpecCUpyeTCs B MPOKCUMATTb-
HBIX KaHalblax Nodku [22]. OueHuBayics (QyHKIIHO-
HanbHBIN Bapuant [550V storo rena y 105 GoibHBIX
¢ noropHbIMU 31n301aMu MKDB ¢ kanbiueBsIMu femno-
3UTaMH, ¥ ObUIO TIOKA3aHO, YTO TOMO3UTOTHBIN T€HOTUIT
BB 0b11 acconmupoBan ¢ 0oyiee HU3KHUMH YPOBHSIMHU
IKCKpEIHMH IUTpara B Moue u 0ombimuM puckom MKB,
HEXEeW Y TOMO3HUTOT bb.

LMCTUHOBbIA YPOJIUTUA3

HucTtunypwus, Kak ¥ ogarpa, onucada KIMHULUCTa-
MU JIECSATKH JIET Ha3a/l U, KaK [TIOKa3aHo ceyac, sIBJIsIeTCs
ayTOCOMHO-PELIECCUBHBIM HapylIEHUEM TpaHCIopTa
AMUHOKHCJIOT B IPOKCHMAJIbHBIX KaHAJIbLIAX 10YEK, CBSI-
3aHHBIM ¢ MyTarusamu reHoB SLC3A1 mmu SLC7A9 [12].
IluctuHypust NposIBISETCS TUIEPIKCKPEUEN C MOYOM
LUCTUHA U ABYOCHOBHBIX aMUHOKHCIIOT (JIM3UHA, OPHU-
THUHA U apruHuHA). 3aboneBaHue B JaTEHTHOW (opme
NPOSIBIISIETCA y’KE B JIETCKOM BO3pacTe ¢ 00pa3oBaHuEM
KaMHeH B IT0YEUHBIX JIOXaHKaX, a B CTapLIMX BO3pacTax
MOSIBIIAIOTCS KaJoObl HA MOYEYHBIC KOJIUKU U JIPyTUe
npu3Haku MKB. [luctuHo-cTpyBUTHBIE KaMHU 0Opa-
3YIOTCS M3-3a IIJIOXOM pacTBOPUMOCTH LIUCTUHA B MOYE.
Jlanee MOTYT TpPHUCOEIMHUTHCS MOYEBbIe HH(EKINU
U pa3BUTHCS [10YEUHAs! HEIOCTATOYHOCTb.

POJIb MOYEBOI KMCNOTbI B MKB

MoueBasi KHCIIOTa SIBISICTCS, KaK HM3BECTHO, TPO-
JIYKTOM pacriajia MypuHOBBIX OCHOBaHHWM. DTOT MpoO-
JOYKT Kara0oiu3Ma OTHOCHTENBHO ciIal0 pacTBOpUM
B OMOJIOTHYECKUX JKUKOCTSIX ¥ TIOITOMY BXOJUT B CO-
CTaB MOYEBBIX KOHKpeMeHTOB. OJIHAKO COJIM MOUYEBOM
KHCJIOTBI CaMH 10 cebe CIIOCOOHBI CHMXKATh PAacTBO-
PUMOCTh OKCAJIaTOB, YTO CITIOCOOCTBYET UX YCUJICHHON
kpuctammu3anuu [13].

DKCKpelrss MOYEeBON KHUCIIOTHI CBSI3aHA C pacrajioM
HYKJICHHOBBIX KUCIIOT B CMEHSIOIIMXCS KIIETOYHBIX I10-
nyssiiust. [ToaTtoMy MakcuMabHbIE BO3PACTHBIC YPOBHH
ypaToB B MOYE BBISBIISIIOT Y HOBOPOXKACHHBIX. OTHOCH-

TEJIbHBIE YPOBHH 3KCKPEIMH YPaToB (IO OTHOIICHUIO
K KPEaTHMHUHY) CTAHOBATCS Oosiee CTaOUIHLHBIMU B BO3-
pacre noce 2 JeT, y MOJAPOCTKOB COJEP:KaHNe MOYEBOI
KHCJIOTHI TOCTENEHHO JOCTHraeT «B3POCIHBIX» 3Haue-
Hu# [6]. [loBbIIeHHBIE YPOBHU MOYEBOM KUCIOTHI TIPH
HU3KUX 3Ha4eHusX pH MouM SBISIOTCS BakKHEHIIUM
(hakropom pucka MKB. OObIdHO THTIEPYPUKO3YPHSI BBI-
3BaHa BPOKAECHHBIM TOBBIIICHUEM COJEPKaHHUS MOYe-
BOM KHMCJIOTHI B KPOBHM I10 TIPUYMHAM HACJIEICTBEHHOTO
XapakTepa — HapyIeHUsIM IIypHUHOBOTI0 MeTa00IM3Ma,
HO TaKXe ¥ B CBSI3U ¢ TUMQOTpoIrdepaTUBHBIMHU 3200-
JIeBaHUSMH, MOJULIUTEMHUEN U APYTHMU 3JI0KaueCTBEH-
HBIMU 3200JI€BaHUSMH.

Jlpyrue npuuuHBI THIEPYPUKO3YPUH — IKHUBOT-
Has JMeTa, TEeMOJUTHYECKHE COCTOSHHS, «CHUHHE»
HOPOKU CepJlia, NpUEM OINpe/esIeHHbIX Ipenaparos
(mpobenenua, camuiuuarel, jo3apran) u jap. lloga-
rpa sBIsieTCS OJHUM U3 TEPBBIX 3a00JEBaHUM, BHe-
ceHHbIX A.[appomom B peecTp «MeTabOINYECKUX
omnOok» oOMeHa BellecTB. B ee rexese HecOMHEH-
Ha POJib M30BITOYHOTO HAKOILJICHHS MOYEBOM KHCIO-
Thl, YTO MPUBOJHUT K OTIOKEHUSM YpaToB HE TOJBKO
B IOYKaX, HO M CyCcTaBaX, KOXHBIX CTPYKTypax H Jp.
Yro KacaeTcs pEIKUX TE€HETHMYECKUX CHHIPOMOB
¢ o0pa3oBaHHEM YpaTHBIX KOHKPEMEHTOB, TO K HUM,
B YaCTHOCTH, OTHOCST cuH ipoM Jleni-Haiiana, 06ycnos-
JICHHBIH TOJHBIM Ae(PUIUTOM (hepMeHTa TMITOKCAHTHH-
ryanuHdocopudozuntpanchepassl (HGPRT) u Haxo-
IJIEHUEM MOuYeBOM KHUCIOTH B opranusme. ['en HGPRT
pacrosoxeH Ha X-XpoOMOCOMeE, IIOATOMY JaHHOE 3a00-
JIeBaHUE BCTPEUACTCS TOJBKO y MajabuukoB. CHHApPOM
BKItouaeT B cebst: Hedponaruro, MKbB, cumntoMs! mo-
Jlarpbl, XapakTepHbIC HEBPOJOTMYECKHE HApyIICHUS
(cM. OMIM — Online Mendelian Inheritance in Man
Ha moptaine: www.ncbi.nlm.nih.gov). M3BectHbr Mmy-
Tallid TEHOB TPaHCIOPTHBIX OenkoB SLC22A12 wmum
SLC2A9, xoTopble KOAMPYIOT TPAaHCIIOPTEPHI YpaToB.
OTH OETKU IKCTIPECCUPYIOTCS B IPOKCUMAIILHBIX TYOY-
Jax TMoYex.

3AKNTKOYEHUE

CuMIroMaTraecKast MoueKaMeHHast 00JIE3Hb B JIET-
CKOM BO3pacT€ BCTPEYAECTCS OTHOCHUTEIBHO PEAKO
Y Yallle BCEro CBs3aHa C HAPYIICHUSIMH METadoIr3Ma
MUHEPAJIOB MPUOOPETEHHOTO WM HACJIEJICTBCHHOTO
XapakTepa.

Pucxk MKB 3aBucur or 0cOOSHHOCTEN MIUTAaHUS U Ha-
CJICJICTBEHHBIX (DaKTOpOB. B CBsi3u ¢ 3THM, Bce JeTH,
C BBISBJICHHBIM YPOJMTHA30M JOJDKHBI OOCIIEIOBATHCS
Ha HalMuue pa3in4yHbIX (pakTopoB pricka. PaznndHbie
(hakTOpBI HACIIE/ICTBEHHOW IPE/PACTIOIIOKEHHOCTH BbI-
SIBIISTFOTCSI Y TIOZIABJISIFOIIEro OonbiuHcTRa jieTei ¢ MKD.
[Tpu 3TOM MTOBTOPHBIE SMM30/1bI 3200JIEBAaHHUS OTMEYAOT-
Csl y 3HAYUTEIHHON YaCTH MAIIMEHTOB. AHATOMHYECKHE
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AQHOMAJIMU PA3BUTHS MOYEBBIX MyTEH TaKXkKe SIBIISIFOTCS
CYIIECTBEHHBIM (PAKTOPOM PHCKA, YTO JOJDKHO OBITH
MIPEIMETOM JOTIOTHUTENIBHBIX UCCIIEAOBAHUM C MpUMe-
HEHHEM COBPEMEHHBIX METOJIOB BHM3yanu3anuu. Moue-
Bble MH(EKIIMU 9acTO COMyTCTBYIOT MOYEKaMEHHOH 00-
JIE3HU U, B HEKOTOPBIX CIy4asiX, MOTYT OBITh MPUIMHON
BO3HUKHOBEHHUS «MH(EKIIIOHHOTO)» YPOIUTHA3A.

BaxHelyro posib B JUAarHOCTUKE U OINPEACICHUHU
npuuud MKB y nereii urpaer maboparopHoe obceosa-
HUE C LIEJIBIO BBIBICHHUS METa00INUECKUX HAPYIICHHH,
CIOCOOCTBYIONTUX 00Pa30BaHUIO MOUEBBIX KAMHEH.

Takum o00pa3oM, BBISBICHHUE WHAMBUIYAIbHBIX
(hakTOpoB KaMHEOOpa30BaHMsI, TPUMEHEHUE MIAISIIUX
METOJIOB YJaJICHHsI KOHKPEMEHTOB M aJieKBaTHasl Me-
taduiaakThka (MpoQUIAKTHKA PEIUAUBOB) SIBISIFOTCS
OCHOBHBIMH HAIpaBICHUSIMA COBPEMEHHOTO H3yue-
HUSI MOYEKaMEHHOM 00JIe3HH. YUHUTBIBasi 0COOEHHOCTH
Ipeapacronaralonmx (pakropoB U HaIUYHUS KOHKPET-
HBbIX HapylICHUH MHUHEPaTbHOrO OOMEHa, OOJBHBIM
¢ MKb Ha3HauaroTcss Te€ WIM HWHbIE PEKOMEHJAINU
o 00pasy KU3HU U JIUETE.
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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.
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EURASIA HEART — INTERNATIONAL COOPERATION IN CARDIOVASCULAR

SURGERY

© P.R.Vogt?, G.G. Khubulava?, S.P. Marchenko?

Clinik Im Park, Zurich, Switzerland;
2Saint Petersburg State Pediatric Medical University

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:

* 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;

e Yale School of Medicine, New Haven, USA;

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

e Ukrainian Children’s Cardiac Centre Kiev, Ukraine;

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

* Military Medical Academy, St. Petersburg, Russia;

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

e Meshalkin-Institute, Novosibirsk, Russia;

e 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 Schroder.
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«EBPA3UA-CEPALE» — MEXXAYHAPOOHOE
COTPYOHUYECTBO B KAPOUOXUPYPTUU

®oem [1.P, Xybynasa I I, Mapyerko C.TI.

®Resume. CeppeyHo-cocypuctble  3aboneBaHus  SBAKKOTCS
OCHOBHOM MPUYMHOM CMepTU Cpeau HOBOPOXAEHHbIX, OeTew,
NMOAPOCTKOB M B3pOC/biX. be3 neyeHns BpOXAEHHbIA MOPOK
cepALa CTaHOBMTCS OCHOBHOM NMPUYMHOM CMEpPTU BO BCEM MuUpe
y AeTelt MnagLe natu IeT, NPeBbIiCMB TEM CaMbIM CMEPTHOCTb, Ha-
npumep, cpefu MaLMeHTOB C Manspwuei, Tybepkynesom u BUY
[6]. KpoMe 3TOro, 3aMETHO CHMXKAETCH KayecTBO XKM3HM, pacTeT
YUCI0 MaALMEHTOB-MHBANMAOB. BocembaecaT npoLeHTOB nauu-
€HTOB B pa3BMTbIX CTpaHax NorMbatT oT cepLevHO-COCYAUCTbIX
3aboneBaHuit [3, 4]. B coBpeMeHHOM MMpe CylecTByeT MHOXe-
CTBO TEpAneBTUYECKUX U XMPYPruyeckux cnocobos yBenuyeHus
NPOLOIKUTENBHOCTU XMU3HU, YTYYLLIEHUS U HOPMANU3aLMKM Kave-
CTBa XXM3HM NaumMeHToB. Pa3BuBatoLLmMecs CTpaHbl NOAAEPXKMBAOT
pa3BMTUE KapAMOIOTUN U CEPAEYHO-COCYANCTON Xnpyprum [3]. B
TO Xe BpeMs, CO3/laHue CepAeyHO-COCYANCTOro LLeHTpa SBNseTCs
CNOXHOM 3aza4elt. M o4HOM 13 rnaBHbIX NPO6eM SBNSETCS CI0X-
HOCTb LOCTMXEHMS B3aMMOAENCTBMUS HECKONBbKMX CNEeLManmCcToB B
NeyeHMn OAHOro NALMEHTA: KApAMOOroB, CepAeYHO-COCYANCTbIX
XWpYproB, aHecTe3Mos0roB-peaHMMaTonoros, CneLuanncToB
(YHKLMOHANbHOW AMArHOCTMKM M MHOTMX Apyrux. Hawubonee
C/IOKHO MepefaTb 3HAHMS, OMbIT M HaBblKM HEMOCPEeACTBEH-
HO KaOoMy CMeumanucty B 3TUX LeHTpax. «EBpA3un-Cepaue»
npencTaBnseT coboi opraHM3aumio Bpayei, KoTopas pacnoso-
xeHa B Lliopuxe (LLBeruapus), koTopas oOpMeHTUPOBaHA Ha Ha-
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npasneHne Kapamonormm u Cep,ﬂ,eLIHO-COCWJ,MCTOﬁ xmpyprumn 'y
LeTeN, NnoapPOCTKOB U B3POC/bIX. AKTMBHOCTb ¢oHa nossonser
YCTaHOBUTb MHOMOYMCNIEHHbIE MeXAyHAapoAHble Koonepaunn
C NepCneKTUBHbIMU yupeXXaeHNAMNn Mmnpa.

¢ NHdbopmaumsa 06 aBTopax

# Key words: KapavoxXupyprus; passutue cepaeyHo-CoCyanCToM
XMPYPruu; B3aMMOAENCTBME KapLMONOrOB M KapAMOXWMPYpPros.;
«EBpA3usa-Cepaue»; MexayHapoaHoe COTpYAHMYECTBO B Kap-
LMOXUPYPTUN.
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MHTEPHET-3ABUCUMOCTb: NPUYNHbI U MEXAHU3MblI ®OPMUPOBAHNA,
AOWATHOCTUKA, noaxonabl K NEYEHUIO U MPODUITAKTUKE

© B.B. Tutoeat, A.Jl. Katkos?, .H. YyryHos?

1IBQY BMO «CaHkT-MeTepbyprekuii rocyAapCTBEHHbIN NeAUATPUYECKHIA MEAMLIMHCKUI YHUBEPCUTET MUH3ApaBa Poccuu, PO;
ZPTKIN «PecnybamKkaHCKuit HayYHO-NPAKTUYECKHIA LEHTP MEMKO-COLMANbHbIX NpobaeM HapkoMaHuuy, Masnoaap, Pecnybnmnka Kasaxcran;

2CN6 I'KY3 «IMcuxoHesponoruyeckuii aucnacep N2 4y, PO

PestoMe. B cTaTbe paccMaTpuBaOTCS OCHOBHbIE MPUYMHBI U MEXAHWU3MbI PAa3BUTUSI 3aBUCMMOCTU OT MHTEPHETA U KOMMbIOTEPHbIX
Urp, NoAPOOGHO OMUCHIBAKTCS XapaKTePUCTUKM Hambonee ya3BUMbIX K (GOPMMPOBAHUIO afAMKLMM CNIOEB HACENEHMS, a Takxke
KIMHWUYECKO-MCUXOMNATONOrMYECKME CUMMTOMbI, MO3BONAKOLLIME BepuUPUUMPOBATL HanMuMe 3aBMCMMOCTM OT KOMMbOTEpa.
OtoenbHoe BHUMaHWE YAenseTcs MeToAMKaM MCUXOMOrMYEecKOM 3KCMpecc-AMarHOCTUKM KOMMbIOTEPHOM afaMKLMK, a Takxke
BbISIBNIEHUIO NPEeApPaCNONOXEHHOCTU K HEel MpU MACCOBOM TECTMPOBAHWMM MONOAEXW. VMIHTEpHET NS KOMMbKTEPHbIX aAAMKTOB
SBNSETCS NPAKTUYECKM MAEaNbHbIM CNOCOOOM BbICTPOro yA0BNETBOPEHMS NPaKTUYECKM NH0BbIX Hepeann3oBaHHbIX NOTPeBHOCTeN,
BKNtOYas NoTpebHOCTM B 6e30MacHOCTH, YBAXKEHWUU, NHOOBU, NPU3HAHUM U CAMOAKTYanU3aLMKU. STUM 0BbACHSEeTCS TOT akT, uTo
Hanbonee YSA3BUMbIM KOHTUHIEHTOM A8 (OPMUPOBAHUS WMHTEPHET-3aBUCUMOCTU SBASKOTCS MOAPOCTKM, CPeaM KOTOpbIX, MO
[LlaHHbIM HEKOTOPbIX UCCNEN0BaHMI, PAaCNpPOCTPaHEHHOCTb MHTEPHET-aAAMKLMIA, B HEKOTOPbIX perMoHax pocturaet 38 %. Ha 6ase
TEXHUYECKUX U T'yMaHuTapHbix BY30B r. CaHkT-lNeTepbypra Hamu 6bin0 npoBeaeHo ob6cnenoBaHue CTyaeHToB. O6Lwas YMcneHHoCTb
BbI6opkM cocTtaBuna 120 venosek, 13 KoTopbix 60 YenoBek COCTaBMIM y4yalimecs ryMaHuTapHbix BY3o8, 60 yenosek — yyawmecs
TexHn4yecknx BY3oB. CpegHuit BO3pacT McChbITyeMblx cocTaBun 22-23 ropga. 100 % ucnbITyeMbIX MMENM B HalMYMKM KOMMNbOTEP
M CBOBGOAHbIV [OCTYN B MHTEpHeT. B cTaTbe NOAPOGHO M3M0XKEHbI M MPOAHANM3MPOBaHbl pe3y/bTaThl UCCIeAoBaHMS. KnoyesbiM
3BEHOM HaCTOSILLEN CTaTbU SBASETCS MOAENb MCUXOTepanuM KOMMbIOTEPHOW 33aBUCMMOCTM, OCHOBAHHAs Ha KOHLUENuuMn Gpopmu-
POBaHMS BbICOKOTO YPOBHS MCUXONOMMYECKOrO 30POBbSl — aHTMHAPKOTUYECKOM YCTOWYMBOCTU, @ TakxkKe Monenb NpopuiakT1ku
pa3BUTUS UHTEPHET-aAAMKLMM Y NPeACTaBUTENEN TPYNN pUCKa.

KnioueBble cnoBa: KOMMbOTEPHAS 3aBUCUMOCTb; MHTEPHET 3aBUCMMOCTb; MIPOBas 3aBUCUMOCTb; CUMMTOMbI; SKCMPeCcCc-AMarHoCTMKa;

TECTbI; NCUXOTEPANNA; I'IpOdJW'IaKTMKa; NCcnUxXonornmyeckoe 340poBbe; aHTUHAPKOTUYECKAs yCTOﬂHMBOCTb.

B Hamm aHU KOMITBIOTEpPHI M MHTEPHET TaK IMPOd-
HO BOIIUTM B KM3Hb Ka)JIOTO U3 HAC, YTO yXK€ TPYIHO
MpeJICTaBUTh, Kak ke eme 10—15 ner Hazan mMbl 00XO0-
Jich 0e3 BceMupHO# nayTuHbl. CBOOOIHBIN OCTYT
B MHTEPHET CYMIECTBEHHO 00JIeryaeT »Ku3Hb OOJIBINNH-
CTBa JIIOZIEH M TIOMOTaeT SKOHOMHUTHh Maccy BpPEMEHHU:
Onarojapst KOMITBIOTEPaM MbI HAXOIUM JTF00YI0 HH(OP-
MaImio, o0IaeMcsi, COBEpIIaeM MOKYIKH, TePEBOIUM
JICHBI'H U JIEJIA€M MUJIJTHOHBI IPYTUX HEOTIOKHBIX JIEl,
HE BBIXO/IS M3 JIOMa U IaXKe HE BCTaBas CO CTYJIa, OHUM
KJIMKOM KOMITbIOTEPHOM MBIIIH. MBI MJIOTHO MCIIOB3Y-
€M KOMIIBIOTEp B yuebe u B paboTe, OH cTall HACTOJILKO
HEOTHhEMJIEMOM YaCcThIO HAIICH JKWU3HH, YTO MOYTH BCE,
HE 33{yMbIBasICh, OEPYT €T0 C COOOM Ha OT/IBIX, HE TIPE/I-
CTaBJISIS, KAK JK€ OHU CMOTYT JIa)Ke Mapy-TPOUKY JHEU
o0xonuThes 0e3 2MeKTpoHHOM mouThl, Skype, couu-
aNbHBIX ceTel W Jaxe 0e3 oHnaiH-urp. M HezameTHO
JUIE MHOTHUX KOMITBIOTEp M3 0€3yCIOBHO HE3aMEHHMO-
ro MOMOIITHUKA HaYWHAET MpeBpamaTbes B Amuk [lan-
JIOpBI: YpEe3BBIYANHO IpHBIIEKaTENbHAsI, OOJerd4eHHas
U JIMIICHHAs] TMPHUBBIYHBIX NpoOJieM BUpTyalbHas pe-

aJIbHOCTh BCE€ OOJbIE BBITECHSET OOBIICHHYIO Ha-

CBINIIEHHYIO TMpoOiieMamu xu3Hb. K (opmupoBanuio

3aBHCUMOCTH OT KOMITBIOTEpA BEAYT TaKKe MU JIpyrue

HEM3MEHHBIE aTPUOYTHl COBPEMEHHOCTH:

* Bce Oosee yCKOPSIOLIMICS TEMIT )KU3HHU;

* TIOTOKH €XEIHEBHO OOPYILIMBAIOLICHCS HA KaXKI0TO
U3 HAC JIOBOJIBHO arpecCUBHON MH(OpMAIMH, KO-
TOpBIE 3a4acTyI0 MPEBBIIIAIOT HALIM CHOCOOHOCTH
K a/IalTaliy U CaMOOPTraHU3aINH;

* TpaHcdopMmalys YCIOBHH XU3HH M JI€BaJIbBAIHA
CHUCTEMBI LIECHHOCTENW C MAaCCOBOM NEPEOPUEHTALUEHN
Ha KapbEPHBIA POCT U YCIIEX;

*  KPU3UCCEMBbHCHAPYIIEHUSIMHU IETCKO-POAUTEIBLCKUX
OTHOIIICHHUH;

* YCIIO)KHEHHE COLIMAJIbHBIX CBs3€il, 0COOEHHO B Me-
ranojncax U MHOTO€, MHOTOE JpyToe.

CIOXXHOCTD pa3rpaHU4YeHUs] OOBIYHOTO HCHOJNb-
30BaHUsl KOMIIBIOTEpa Ha pabore, yuebe wim B ObITY
oT CcHOPMHUPOBAHHONH KOMITBIOTEPHON 3aBUCUMOCTH
3aKJII0YaeTcs B TOM, YTO KOMIIBIOTEPOM M MHTEPHETOM
©KEIHEBHO TI0JIb3YeTCS IMOJaBIsioee OOJIBIINHCTBO
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JIOZIeH, HEPEeIKO MPOBOJS Y MOHUTOPA MO MHOTY 4Ya-
coB mozapsia. B cBsa3u ¢ aTUM (axkTtop BpemeHH, mpo-
BE/ICHHOTO 3a KOMIIBIOTEPOM, HE MOXET paccMaTpu-
BaTbCs B KAa4eCTBE OCHOBHOTO WJIM €IMHCTBEHHOTO
KPHUTEPHS 3aBUCUMOCTH OT KOMIIbIOTEpA. 3aBUCUMOCTh
(amauKuus) HaYMHAETCSA TaM, I7Ie BO3HHKAET 3aMelle-
HUE YJIOBJICTBOPEHUSI PEalIbHBIX TOTPEOHOCTEH HOBOM
CBEpPXILIEHHON MOTPEOHOCTHIO K JIOCTYIy B BUPTYyallb-
HO€ TMPOCTPAHCTBO, IO3BOJISAIONIEMY B WILIIO30pHO-
BUPTYaJILHOM KJIFOUYE M30erarh mpolieM, peain30BaTh
cBoM (paHTa3MM, KOMIICHCHPOBATH JACPUIMT OOIICHUS
1 Tak ganee [7].

bonpmMHCTBO MCcienoBaTene BBIICISIIOT CIENyIO0-
M€ OCHOBHBIE THITbI KOMITBIOTEPHOH 3aBUCUMOCTH:

*  HaBS3YMBBIA UHTEpHET-cepPUHT (TIOCTOSHHBIN ITO-
HCK WH(pOpMAIK B UHTEPHETE);

* BUPTyaJlbHOE OOIICHHCE;

* CTpacThb K OMP’KEBBIM HHTEPHET-TOPraM U a3apTHHIM
WUrpaM OH-JIAiH;

* kuOepcekc (3aBUCUMOCTb OT TTIOPHOCANTOR);

* KOMIIBIOTEPHBIE CETEBbIEC UTPHI.

BeposiTHO, OCHOBHBIMU ITPUYMHAMH, CIIOCOOCTBYIO-
IIMMHU Pa3BUTHIO 3aBUCHMOCTH OT KOMIIbIOTE€pa M WH-
TEpHETa, SBIAIOTCS CIEeTyOIIHe:

* TIOWCK HOBBIX OIIYIICHHA, HOBBIX UJCHTH(DHUKAIIHIA;

* CHATHE SMOLMOHAIBHOTO HANPSKEHUS U TPEBOTH;

* JKeJIaHHE YWTH OT mpoOieM, MepeKIouuThes, 3a-
ObIThes [12];

* TIOWCK Jpy3el, TOJJICPKKH, OOIIeHUs, 0COOEHHO
OJJMHOKUMH JIIOIBMU M TEMH, KTO UMEET CIOKHOCTH
B YCTaHOBJICHMH KOHTAKTOB [15, 16].

[Ipu sTOM OOINEHHE B NPOCTPAHCTBE HHTEpHETA
UMEET psiJi 3HAYUTEIbHBIX NIPEUMYIIECTB B CPAaBHEHUHU
00IIIeHrEM B OOBIIEHHOMN KU3HH, @ UMEHHO:

* Ype3BBIYANHO MIMPOKHUN BHIOOP TAPTHEPOB MO 00-
IIEHUIO, YJOBJIETBOPSIOMINN MPAKTHYECKU JIFOOBIM
KPUTEPUSIM TOUCKa;

* BO3MOXXHOCTh AHOHHMHOTO M «HEBHUMMOT0» 001Ie-
HUS, YTO TapaHTHpPyeT MaKCHUMaJbHyIO Oe3omac-
HOCTB;

* OTCYTCTBHME HEOOXOAMMOCTHU YJAepKAHUS BHUMaHHS
TOJILKO OJIHOTO TapTHEpa IO OOIICHHIO: B JIFOOOM
MOMEHT €r0 MOKHO 0€300JI€3HEHHO 3aMEHUThH JIpy-
TUMH cO0eCceTHUKAMU;

* BHUPTyaJIbHOE OOILIEHHE — IUTAIyIapM sl pean3a-
MU TIPAKTUYECKU JTIOOBIX (aHTa3mit o cede, KOTo-
pble HEJJOCTI)KUMBI B PEabHOM JKU3HU U3-3a JIN4-
HOCTHBIX OCOOCHHOCTEH, KOMIUIEKCOB MJIM JIake
(U3HYECKUX HEJOCTATKOB;

* TIONy4YCHHWE MpH OOUICHUHM MO3UTHBHOW 0O0OpaTHOMN
CBSI3U OT BHPTYaJbHBIX MapTHEPOB IO OOIICHUIO
(momaepKka U OfOOpeHHe), YTO MOJIKPEIUIIeT ca-
MOOIICHKY U YBEPEHHOCTh B ce0e U YIOBIETBOPSET
BakHeWue 0a30Bble TOTPEOHOCTH B YBaKCHHH

U TIPU3HAHMM, a TaKkKe MOTPEOHOCTh B CTUMYJAx

U TIOIVIa)KUBaHUSAX;

* YIBTPACKOPOCTHOE YAOBJIETBOPEHHE C MHUHUMAaJb-
HBIM PHCKOM OTBEpPXEHUS MOTPEOHOCTU B OJIIM3KUX
OTHOUICHUSX, IOBEPUU U JIIOOBU; CO3[JAHNE TPYIIIbI
OJIM3KHX JIFOJIEH;

*  YJIOBJIETBOPEHHE NOTPEOHOCTH B CAMOAKTYaIH3aALIUH:
MHTEpPHET JAaeT HeOrpaHUYEHHBIN JOCTYT K HHpOpMa-
LIUH, B TOM YUCJIE, U BO3MOXHOCTH Ul TBOPYECKOH
caMopeaIn3alti; BO3MOKHOCTb ITOJEIIUTHCS CBOMMHU
JOCTHKEHUSIMU C IPYTUMH JIFOIBMU U IIOJIy4UTh I10-
3UTUBHOE MOJKPEIJIEHNE; YAOBOIBCTBUE OT OLIyILE-
HHSI COOCTBEHHOM IMOJIE3HOCTH JUIS IPYTHX JFOACH.
Takum o00pa3oM, HHTEPHET Ui KOMIIBIOTEPHBIX

aJJIUKTOB SBJISETCS MPAKTUYECKU HJCAIbHBIM CIIOCO-

60M OBICTPOro YIOBIETBOPEHHS MPAKTHUECKHU JTIOOBIX

HepeaJn30BaHHBIX MOTPEOHOCTEH, BKIIOYas MOTpeO-

HOCTH B 0€30I1aCHOCTH, YBa)KEHUH, JTI00OBH, TPU3HAHUU

U caMOaKTyalu3aluu. DTHUM OObsACHSETCA TOT (axT,

4YT0 Haubojee yS3BUMBIM KOHTUHIEHTOM JUIsl (OpMHU-

pPOBaHMSA MHTEPHET-3aBUCUMOCTH SIBJIIOTCS I1OIPOCT-
ku [11], cpean KOTopbIX, MO JaHHBIM HEKOTOPBIX UCCIIe-

JOBaHUH, PAacIpOCTPaHEHHOCTb WHTEPHET-aIIUKLUI,

B HEKOTOPBIX peruoHax pocturaet 38 % [13]. Ilpu atom

CKOPOCTb (hOPMHPOBAHUSI 3aBUCUMOCTH OT KOMIIbIOTE-

pa y IOAPOCTKOB BECbMa BIIEUATIIAIOLIAS: TaK, [0 AaH-

HBIM MacIITaOHBIX UCCIE0BAaHUM, 25 % aJUKTOB pU-

o0peTaroT 3aBUCUMOCTb B TEUEHHUE MTOJIYTro/1a OT Havyajia

paloTel B uHTEpHETE, 58 % — B TEUEHUE BTOPOTO MOJY-
roznus, a ocraBummecs 17 % — Ha IPOTSHKEHUU BTOPOTO

rojia akTUBHOTO MOJIb30BaHUs HHTEpHETOM [17].
OCHOBHBIMHU IIPU3HAKAMM KOMIIBIOTEPHOH 3aBUCH-

MOCTH, II0 JaHHBIM Pa3HbIX aBTOPOB, SBJISFOTCS:

*  0a306vlll CUHOPOM 3ABUCUMOCTIUL, KOTOPBIA BKITIOYA-
eT B ceOs:

°  XOpollee CaMOYyBCTBUE WM M (opHst 32 KOM-
MBIOTEPOM;

°  TMpeABKYIICHHE CIIEIYIONIEro ceanca OH-JIakH,
(hanTazum wim meuTsl o cetu [17];

°  HEBO3MOKHOCTh OCTaHOBUTHCS
WHTEPHET-CECCUU;

°  Ype3MepHOE, HEMOTUBHUPOBAHHOE BpEMs MpHU-
CYTCTBUS B CETH, HE 00yCJIOBIEHHOE mpodec-
CHOHAJIbHOW, HAYYHOW WJIM MHOM COIMaIbHOM
JeSITENIbHOCTBIO;

°  TOCTENEHHOE WJIM PE3KOe YBEIMYEHHE KOJIU-
YecTBa BpPEMEHH, PETYISIPHO MPOBOAUMOTO
3a KOMITBIOTEPOM;

°  mOTeps CYOBEKTUBHOTO KOHTPOJI BPEMEHH,
MIPOBOAMMOTO B ceTH [9];

°  IDKUBOCTH (Hampumep, JIOXKb paboTomarensim
WM YJIEHaM CeMbU O CBOEH JIesITeNbHOCTH WIIH
JIOKb O KOJIMYECTBE BPEMEHHU, MPOBOJAMMOM
328 KOMITBIOTEPOM);

BO BpEMs
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°  OTpHILAHUE HAJTUYHUS 3aBUCUMOCTH OT KOMITBIO-
Tepa [14].

°  (oKycupoBaHHE UHTEPECOB B chepe MHTEPHE-
Ta U pPe3Koe Cy)KEHHE Kpyra BCEX OCTaIbHBIX
MMEBIINX MECTO PaHEe HHTEPECOB;

°  p30uparenbHOE U3MEHEHHE HMOIMOHAIBHOCTH
B CUTyallud BOBJICUEHHOCTH B BUPTYaJIbHOE
IOPOCTPAHCTBO M yTpara 3MOLMOHAIBHOCTH
IpU BKJIIOYEHUH B PEaNbHYIO CHUTyauuio (Ha-
npuMep, paBHOLYIINE, XOJIOIHOCTh K Mpooie-
MaM B CeMbe, MpeHeOpeKeHNne CeMbei U JIpy-
3bSIMU);

°  HCHOJIb30BaHHME BO3MOXXHOCTEH MHTEpPHETA KaK
npeo0JIaIaoIero CPeICTBA KOMMYHHUKAIINH;

°  CO3JIaHME M HKCIUTyaTalusl BUPTyaJIbHBIX 00pa-
30B «S», KpaliHe JaJeKUX OT pealbHbIX Xapak-
TEPUCTUK;

°  BJIEYEHHUE K CO3JaHMIO BPEIOHOCHBIX KOMITBIO-
TEPHBIX Mporpamm (0e3 kakoi-mubo meiu) [5];

°  HaBj3YMBOE CTPEMJICHHE IIOCTOSIHHO IIpOBe-
PATH NIEKTPOHHYIO TTOUTY;

°  yBEIMYCHHE KOJMUYECTBA JICHET, PAaCXOIyeMBIX
oH-maitu [17];

°  CyOBEKTHMBHO BOCIIPHHHMaeMas HEBO3MOX-
HOCTh 00XOJUTHCSI O€3 IPUCYTCTBHS B CETH;

°  HaBS34YMBBIE MBICIM U 00pa3bl BUPTYAIbHBIX
00BEKTOB, KOMITBIOTCPHBIX JICHCTBUI;

°  TOSIBJICHUE TPEBOXKHO-/ICTIPECCUBHBIX PEAKLIUT
IpU OTPAaHMYCHUN KOMITBIOTEPHOTO BPEMEHH;

° B CydYae IOAABICHUS XXEJIAHWUSA K BUPTyallb-
HOM aKTUBHOCTH — OILYILLIEHHE HapacTarouien
YCTaJIOCTH U COHJIMBOCTH [5];

CUHOPOM UBMeHeHH020 co3HaHus (TIPU MOTTIOMIEHHO-

CTH KOMIIBIOTEPHOM J€SATEIbHOCTHIO);

denpeccusnulii cunopom (B TOM YHCIIE, ONIYIICHUS

MyCTOTBI, TOAABICHHOCTH, Pa3ipaKeHUs IPH HAXOXK-

JICHUU BHE CETH, NpeHeOpeKEeHNE K BHEITHEMY BUIY

U TMYHOU TUTHEHE, OTCYTCTBHUE alIeTUTa U HEPETy-

JSIPHOE THMTaHHWE, PACCTPONCTBA CHA U M3MEHEHHE

[UPKAJHBIX PUTMOB COH/OOAPCTBOBAHNE — COHJIM-

BOCTB JIHEM, OECCOHHHUIIA HOYBIO U JAPYTHE);

acmenuueckuil cunopom [8];

comamuieckue CUMAMOMbL:

°  CyXOCTb B IUla3ax;

°  TOJIOBHBIE OOJIM O TUITy MUTPEHU;

° 0O0JIH B CIIMHE;

°  3amophl;

°  CHHIPOM 3aIICTHOTO KaHaja WM KapHalb-
HBII CHHIIPOM (TIOpakeHHe HEPBHBIX CTBOJIOB,
CBSI3aHHOE C JUIMTEJIbHBIM IE€pEHANpsKEHUEM
MBIIII] KACTH pyKH) [14];

COYUANLHO-NCUXONI02UYECKIUE OMKIOHEHUSL:

°  JIeIpUBALUS y POTHBIX M OIM3KHX B CBSI3H C U3-
MEHEHHUEM IOBECHNUS 3aBUCUMOTO;

°  CTOHKHE BHYTpPHUCEMEWHbIC KOH(PIUKTHI,

°  JIaBJI€HHE KOMIIbIOTEPHON CYOKYIBTYPHI;

°  BOBJIEUEHHOCTH B BUPTYaJIbHYIO IPYIILY C IpU-
HATHEM U pa3zielieHneM e€ LEHHOCTEH, A3bIKa,
OTJINYUTENIbHBIX 3HAKOB;

° y MOIPOCTKOB TaKke HEYCIeBaeMOCTb U KOH-
(IIUKTBI C YYUTEISIMU, BBICOKAs 4acToTa CIly-
YaeB CMEHBI MECT y4€Obl NpHU KOH(PIUKTHBIX
CUTyalusiX, OTBEpPKEHHE CO CTOPOHBI CBEp-
CTHUKOB;

°  OTKJIOHEHHs BO3PAaCTHOTO NCHUXUYECKOro pas-
BUTHS Y MTOJPOCTKOB:

°  MpOSIBICHUS 3aJIePKAHHOTO Pa3BUTHUA C JIHY-
HOCTHBIM MH(aHTUIIM3MOM;

°  paccTpoifcTBa MIeHTH(UKAIMK (POJIEBOH, MO-
JIOBOH, cCaMOMICHTU(UKAIIH );

°  HEepeaJluCTHUYHOCTh M HeaupdepeHIpoBaH-
HOCTb NpeJICTaBIeHU 0 cebe 1 0 CBOEM MecTe
B JKHU3HU;

°  pCcKak€HHasd (yalle — 3aHM)KEHHas) caMoo-
IICHKA;

°  paccTpoicTBa NMPHUBSI3aHHOCTH;

°  CHUHIpOM AeduIuTa BHUMAHUS U TMIIEPAKTUB-
HOCTHU (B OCHOBHOM, €r0 BapHaHT, CBSI3aHHBIN
¢ npeoOnaganreM aeduIUTa BHUMaHU );

°  OMNIO3UIMOHHO-BBI3BIBAIOIINE PACCTPONUCTBA
nosenenus [1, 7].

C uenpl0 JIUAarHOCTUKM HMHTEPHET-3aBUCUMOCTHU

B HACTOSIIEE BPEMS UCIIONB3YIOTCS CICAYIOIINE METO-
nuku [5,9, 17]:
L]

tect Kumbepnu SHr;

tect B. JlockyToBO# (pyccKOsI3bIYHASI aJanTariyst
tecta Kumbepnu Slura);

KPUTEPUU TUAarHOCTUKU KOMITBIOTEPHON 3aBHCHUMO-
CTH;

KPUTEPUU TUarHOCTUKU KOMITBIOTEPHON 3aBHCHUMO-
ctu [15];

TecT uHTepHeT-3aBucuMocTd Yena (mkana CIAS);
TECT HAa UHTEPHET-3aBUCUMOCTH;

croco0 CKPUHUHIOBOW JMAarHOCTUKHU KOMIIBIOTEp-
HOM 3aBUCcUMOCTH [9];

JIMarHOCTUYECKUH ONPOCHUK WHTEPHET-aAMKINN
(AHA).

C 1enpo TMarHoOCTUKH KOMIBIOTEPHON UTPOBOH 3a-

BUCUMOCTH MOKHO HCIIONIb30BaTh CIEIYIOIINE TECThI
B anantaiuu A.JI. Kapnosa, B. B Ko3nosa [6]:

MaccauyceTckuil ONpOCHHUK yBJIEUEHHUS a3apTHBIMU
urpamu (MAGS);

1IKaja JoXHbIX napu (Hui u coaBropamm);
BOCBMHUITYHKTOBBIH onpocHuk CainBaHa;
Kanaznckuit monpoctkoBsiii onpocauk (CAGI);
BOIIPOCHI CEMbE U JIPY3bsIM UI'POKa;

BOIIPOCHI JIs TIOIPOCTKOB;

«OKuBete 11 BbI C 3aBUCUMBIM UTPOKOM?».
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C nenpro U3y4eHUs pacpoCTPaHEHHOCTH KOMITBIO-
TEPHO 3aBUCIMOCTH CPEIH CTYICHTOB, HAMH, COBMECT-
HO co cryneHTkod 5 kypca Cankr-IlerepOyprckoro
TOCYIapCTBEHHOTO TEAMATPUUECKOTO MEIUIIMHCKOTO
yHUBepcuTeTa Spom Mapueit AnekcaHapoBHOH, ObLIO
MPOBEACHO 00CIJICZIOBAHUE CTYJACHTOB Ha 0a3e TeXHU-
yeckux U rymaHutapubeix BY3oB . Cankr-IletepOypra
C UCTIOJIb30BAHNEM MEPEUUCIICHHBIX TUarHOCTUYECKUX
TecToBbIX MeTOMUK [10]. OOmmIas 4uciIeHHOCTh BBIOOP-
ki cocraBmia 120 denmoBek, U3 KOTOpBIX 60 ydermoBek
COCTaBMJIM yualuecs ryManutapueix BY3os, 60 gemno-
BeKk — yuamuecsa Texunueckux BY3oB. Cpeanuii Bo3-
pacT ucnbITyeMbix coctaBui 22—23 roaa. 100 % ucnsl-
TYEeMBIX UMEIH B HAJIWYMHU KOMITBIOTEP U CBOOOTHBIN
JOCTYIl B MHTEpHET. BaXXHO 3aMeTUTh, YTO UX OHTO-
TEHETHYECKOE PA3BUTHE IIJIO COBMECTHO C Pa3BUTHEM
KOMITbIOTEPHBIX TEXHOJIOTUH — 3TO MEPBOE MOKOJICHHUE,
KOTOPOE BBIPOCIIO, B3aMMOJIEHCTBYS C 3JIEKTPOHHBIMHU
yCTPOHCTBaMU 1 000PYIOBAHUEM.

[To naHHBIM cHIETIAIEHO pa3paboTaHHOM COITUATEHO-
neMorpaduyecKoil aHKeThI BEIACHUIIOCH, YTO B CPEIHEM
ucnsityeMble poBoaiaT 20-30 % BpeMeHH 3a KOMIIbIO-
tepom 6e3 uatepuera (o1 100 % BpemMeHH 32 KOMITBIOTE-
pom), coorBeTcTBEHHO, 70—80 % BpeMeHH 3a KOMIIbIO-
TEpOM MPOBOJS B MHTEpHETe. Pacnpenenenne BpeMeHu
(ot 100% BpemeHH 3a KOMIBIOTEPOM): HCIBITYEMbIE
yaensitot yaede — 15 %, urpam — 20 %, obiennto —
45 %, pa3snedenusim — 20 %. Yaiue Bcero noceraror-
cs caiTel: comuanbHbie cetu (facebook.com, vk.com,
odnoklassniki.ru, liveinternet.ru); uH)OpPMaIMOHHBIC
caitel (google.com, yandex.ru, wikipedia.org) u Bu-
JIEOXOCTHHTH (youtube.com).

N3 120 nporecTHpOBaHHBIX CTYJEHTOB y 57 YeIOBEK
(26 neBymiek u 31 roHOIIEH) OBUTM BBISBJICHBI TPU3HA-
KM KOMIBIOTEPHON 3aBUCUMOCTH. C 3TOM 1eNIbI0 HaMU
UCTIOJIb30BAJIUCh: CKPUHMHIOBAs JUATHOCTHKA KOM-
neroTepHoil 3aBucumocTtu mo HOpwepoii H. 10., bonb-
oot T.1O., rect Ha unTepHer-3aBucumMocth C. A. Kyna-
KOBa, JMarHOCTUYECKUI OMPOCHUK MHTEPHET-a I TUKIINHA
A.JI. KarkoBa, XK.III. AMaHOBOM M TECT MHTEpHET-
3aBucuMoctd Yena (mkana CIAS) B amanranum
B.JI. Mansiruna, K. A. ®exnucoBa. [Ipu stoM uuncio
BBISIBJICHHBIX KOMITBIOTEPHBIX aJIUKTOB CpEIu IOHO-
niei U JIeByIIeK, 00yJaronuxcsl B Texundeckux BY3ax
OBLIIO MEHBIIIE, YeM Cpeii 00yUaroNMXCsi B TYMaHUTap-
HeIXx BY3ax (15 ronomeit u 11 neByriek — ajguKTOB
«TexHapei» npotuB 16 oHomel u 15 neBymex — aj-
JTIUKTOB «TYMaHHUTAPHEBY ).

C unenbto ompenesneHus HauOojee XapaKTEPHBIX
JUIS 3aBUCHMBIX OT KOMIIBIOTEpa JIMYHOCTHBIX Xapak-
TEPUCTHK U COCTABJICHHUS NCUXOJOIMYECKOTO MOpPTpe-
Ta BCE BBIABICHHBIC B MCCIIEIOBAaHUU KOMITBIOTEPHBIE
aJUKTBl OBUIM MPOTECTHPOBAHBI C HCIIOJIB30BAHUEM
16-dakropHoro nmuyHoctHOro onpocHuka P. Kerremna

(dopma C), Tecta aknentyanuit Jleonrapaa-Ilmuriexa,
SA-ctpykrypaoro Tecta I. AMMona (B agantanuu boua-
poBa B.B.), onmpocHrKa MEXIMYHOCTHBIX OTHOIICHUH
Jlupu (B apantanuu Cobunk JI. H.).

ITo pesynbraraM Hallero MCCIEAOBaHMA, MOPTPET
JUYHOCTH B TPYHINE AEBYIIEK-CTYIEHTOK C KOMIIbIO-
TEpHOW 3aBUCHMOCTBIO COCTAaBJISIIOT CIIEIYIOIUE Xa-
PAKTEPUCTUKU:  TPEBOKHOCTb,  MOAO3PUTENBHOCTb,
JIETKOMBICJIEHHOCTb, HEYBEPEHHOCTh B cebe, MMITylb-
CHUBHOCTb, HEpEIIUTEIbHOCTh, MEUTAaTeJbHOCTh, He-
JIOCTAaTOK CIIOCOOHOCTH K BEJIEHHIO MPOTYKTHBHOIO
JMajgora U KOHCTPYKTMBHOM JMCKYCCHH, HEpa3BUTas
CHOCOOHOCTh K aJIeKBaTHOMY OTPEarMpoOBaHHUIO IMO-
[IUOHAJIbHBIX MEPEKUBAHUN B MEKIMUYHOCTHBIX CUTYa-
LUSIX, TPYIHOCTH B camMopeaau3aln, KOHPOPMHOCTb,
HNPOTHBOPEYNBOCTh CAMOOLIEHKH, OOS3Hb YCTaHOBIIE-
HUSI HOBBIX KOHTAKTOB M OJIN3KMX, IOBEPUTEIbHBIX OT-
HOUIEHUH, HECIOCOOHOCH K INTyOOKHUM, HHTUMHBIM B3a-
uMooTHoueHusaM. Ilpu 3ToM XapakTepHa CKIOHHOCTh
K IIEPEOLIEHKEe pealbHBbIX Yrpo3 Wwin npoliem, Tpyn-
HOCTH B caMoOpeasn3aliM, NOTPEOHOCTb HAXOAUTh-
cs B LIEHTPE BHUMAaHUs, MOJy4yaTb MPHU3HAHUE OKpY-
KAIOIUX, KOTOpasi COYETAIOTCSl ¢ HENEPEHOCUMOCThIO
KPUTUKU M CKJIOHHOCTBIO M30erarb CUTyalui, B KOTO-
PBIX MOXKET HNPOMCXOAMUTH pealibHasi BHEIIHSS OLIEHKa
COOCTBEHHBIX CBOMCTB, M30€raHue OTBETCTBEHHOCTH.
JlocToBepHO Yallle BCTpe4yaroTCs TPEBOXKHBIN, IK3alb-
TUPOBAHHBIH M TUIEPTUIIMHBIA THIIBl AKLEHTyalluu
xapakrepa. MOXXHO NpeAnoaoKUTh, YTO JIEBYIIKH —
CTYIAECHTKHU, UMEIOIUE JaHHbIE YEPThI TMYHOCTH, MOTYT
COCTaBJIATh TPYIILy PUCKA Pa3BUTHsI KOMIIBIOTEPHOM
3aBUCUMOCTH.

[TopTper nuuHOCTH B IpyINE HOHOMIEH-CTYIEHTOB
C KOMITBIOTCPHOW aJJIMKIIMEH, 10 HAalIMM JIaHHbBIM,
COCTABJIAIOT CJIEAYIOIINE XapaKTEPUCTHKHU: HEYCTYII-
YMBOCTh, AMOLMOHANIBHAS JIAOMIBHOCTD, Pa3paku-
TEJIILHOCTh,  MOJO3PUTEIBHOCTh,  MMITYJIbCUBHOCTb,
HEpELINTEeILHOCTh, HEYBEPEHHOCTh B ce0e, TPEeBOXK-
HOCTb, 0CJ1a0/IeHre THOKOI SMOLIMOHATBHOM perymnsaunuu
MIOBEJICHNUS], CHI)KEHHE CIIOCOOHOCTH K PaIlOHAIBHO-
MY HCIIOJIb30BaHUIO UMEIOLIUXCSI CUJI, PECYPCOB U Bpe-
MCHH. YCTaHABJIMBAaCMbIe UMM OTHOIICHUS HE MMEIOT
JIOCTATOYHON SMOIIMOHAILHON TIIyOWHBI, OHW HCIIBI-
TBIBAIOT TPYTHOCTH B TIOCTAHOBKE M OTCTAaUBAHUY JINY-
HOCTHO 3HAYUMBIX IIeJIei, N30eraroT OTBETCTBEHHOCTH.
V 1oHOLIEH — aITUKTOB JOCTOBEPHO Yallle BCTPEUaroT-
Csl TUTICPTUMHBIH, ITUKJIOTUMHBIA U SMOTHUBHBIN THITBI
aKIEHTyalui. MOXKHO TIPEAIOI0KUTh, YTO CTYIEHTHI
CO CXO)XMMH JIMYHOCTHBIMH OCOOCHHOCTSIMH MOTYT
BXOJIUThH B TPYIITy PHCKA Pa3BUTHs KOMITBIOTEPHOH 3a-
BUCHMOCTH.

Msbl Takke MpOBEJN CHELHATbHOE HCCIIEI0BaHUE,
B KOTOPOM H3YYaJIUCh OCOOCHHOCTH CaMOBOCIIPUSTHS
U COLMAJILHOTO TOBE/IEHUS MOJIb30BaTesIel HHTEPHETA.
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Tabnuya 1

Koppenﬂu,vm YPOBHA KOMI'IbIOTepHOﬁ 33aBUCUMOCTU CO CTUNEM MEXSTUYHOCTHBIX OTHOLIEHUM

N2 n/n Cne Me}KﬂMqHQCTHbIX S1-peanbHoe A-upneanbHoe f1-3a KOMNblOTEPOM A-rnazamu 6an3KNxX
OTHOLIEHUH
1. ABTOpPUTApHbII 0,41 - - -
2. OrouCTUYHBIN - - - -
3. ArpeccuBHbIi 0,48 - - 0,45
4, Mopo3putenbHbii 0,42 - - 0,49
5. MoaunHaeMbIi 0,42 - - 0,4
6. 3aBUCUMBIIA 0,47 - - -
7. LpyxentobHbii -0,47 - -0,5 -
8. ANbTPYUCTUYHBIN -0,5 - - -
9. [oMuHMpoBaHue -0,45 - - -
10. Lpyxentobue -0,53 - -0,5 -0,52

Jlis nuarHocTuky Oblla UCTOJNB30BaHA Oarapest Te-
CTOB, a TaK)Ke KIIMHUYECKOEe NHTEPBbIO. B KauecTBe MH-
TErpajbHOM  XapaKTEPUCTHKH  IICHXOCOLMAIbHBIX
(hakTOpoB MBI BBIOpATM MOIU(DUKAIIUIO METOIUKH
Jlupu, B xoTOpOit U3 cricka B 128 omnpeneneHuit Hyx-
HO BBIOpaTh T€, KOTOPbIE MOAXOAAT WM HE MOAXOIAT
oz onucanue «b». PecrioHAEeHTOB MONPOCHIIM OMU-
carb f-peanbHoe, A-uneanbHoe, f-3a KOMIIBIOTEPOM
u Sl-rnazamu OIM3KUX.

B pesynbrare KOppesIiMOHHOIO HMCCIIEN0BaHUs ca-
MOBOCIIPUATHSL U YPOBHsI KOMIIBIOTEPHOM 3aBUCHMOCTH
OBbLIM MOJTyYEHbI TaHHbIE, TIPEACTaBICHHBIC B Tabmuie 1.

Hanuuaue GonbIIoro KoamuecTBa 3HAYUMBIX KOppe-
JSIUUiA SI-pealibHOro ¢ YPOBHEM 3aBUCUMOCTH OTPAKAET
HaJIN4ME KPUTHKH K CBOEMY COCTOSTHHIO Y OOJIBIINHCTBA
PECIIOHIEHTOB, CJIEJ0BaTEeIbHO, OHU HaXOAATCS Ha Ha-
YaJIbHBIX CTaJUsAX 3aBUCUMOCTH. BBIpa’keHHOCTh KOM-
[IBIOTEPHOM 3aBUCHMOCTb HAPSMYIO CBsI3aHa C TAKUMHU
CTWJISIMU MEKIMYHOCTHBIX OTHOIIEHUH, B KOTOPbIX MU-
HUMAJbHO TIPEICTABICHBI AIBTPYH3M U JAPYKEIo0He.
Hao60pot, mono3puTenbHOCTb, arpeccHs, aBTOPHTap-
HOCTB, a TaK)Ke MOTYUHAEMOCTb U 3aBUCUMOCTH TPe0d-
Ja/Ia10T B [TOBEJICHUH TaKuX Jitozield. Takum o0pazomM, OHU
7100 KECTKO OTCTAUBAIOT CBOIO TOUKY 3PEHHUS U HE UIYT
Ha KOMIIpOMHCC, JH0OO cornamawTrcs 0e3 KPUTHKH
CO BCEMHM MpPEIJIOKEHHBIMU BapuaHTaMH: MO0 BeIo-
MBI, JINOO Bexynuil. HIEKChI JOMHUHUPOBAHUS U JIPY-
KeTIoOusT yKa3bIBalOT Ha XOJOAHOCTh B OTHOIICHUSX,
a TaKKe JOMMHUPOBaHHE, HEYMEHUE JI0rOBAPUBATHCSI.
YTO yKa3pIBAaCT HA BBIPAKEHHBIN IETCKO-POAUTEIbCKHUI
TUI MEXJIMYHOCTHBIX OTHOILEHUH, B OTJINYME OT Bapu-
aHTa «B3POCIBIM—B3POCIbIN», KOTOPBIA XapaKTepeH s
au1 6€3 KOMITBIOTEPHOH 3aBUCHMOCTH.

[IpencraBnenue o cebe naeaIbHOM HE HUMEET CBSI3U
C KOMIIBIOTEPHOM 3aBUCHMOCTBIO, YTO Ha Halll B3IVISA
OTpaXkaeT HaJIW4KMe IITyOMHHBIX PECypCcOB, aKTyalln3a-
LUsl KOTOPBIX MOKET IEPEBECTU CUCTEMY IOBEICHUS
Ha KAaueCTBEHHO JPYroil ypoBeHb 0€3 HCIIOIb30BaHUS
KOMITbIOTEPHBIX CPEICTB.

O6pa3 cebst 32 KOMIBIOTEPOM TIPH BBIPAKCHHOU
3aBUCUMOCTH OTJIMYAETCS OTPULATENBHONH Koppe-
nAnuei ¢ apyxenoouem. Bunumo, HeCTIocOOHOCTh
CTPOUTH U TMOAJEPKUBATH TEIIbIE APY’KECKHE pas-
BUBAIOIINE OTHOILEHHUS YCYTyOJsieTcs OTCYyTCTBHUEM
oOuIeHus ¢ pealbHbIMHU JTIOAbMU. YTO O3HaAuaeT oT-
CYTCTBHE HABBIKOB YJOBJIETBOPEHHS COIMATbHBIX
norpedHocTe. Jlpyrue ironu BOCIPUHUMAIOTCS Kak
OOBEKTHl 11 MAHUMYJISAIUN, OTHOIIEHHUS IO THUITY
$SI-Ono. Kak xoMnblOTEp UCIONIB3YETCS [T YIOBIET-
BOPEHMSI CBOMX HYXK[, TakKe M JApyrue JIIu BOC-
MPUHUMAIOTCS, KaK OOBEKThI. A 3HAYUT, MEXaHU3MbI
COLIMAJIBHOTO ONOCPEI0BAHUS BBICHINX IICUXUYECKUX
GYHKIUI He aKTyaJlu3UpylOTCs, IMOJIb30BaTelb Ha-
XOJIUTCS B COCTOSSHUN KOH(POHTALMHU, YTO HE M03BO-
JeT UCIOIb30BaTh CUHEPreTHUECKUE Pa3BUBAIOIINE
CTpaTeruy MoBeIeHUs.

WHTepecHO 3aMeTUTh, YTO 3aBHUCHMBIE CUMTAIOT
cBoe Sl-rmazamu ONM3KUX Takke HE JPYKEITIOOHBIM,
arpecCUBHBIM,  IOAO3PUTENIBHBIM,  TOIYMHSAEMBIM.
Uro ykaspiBaeT Ha (QpPycCTpUPOBAHHBIC MOTPEOHOCTH
U CJIO)KHOCTH B MEKIMYHOCTHBIX OTHOLIECHHUSAX CO CBO-
UM COLMAIbHBIM OKpyxeHueM. llo-Bunumomy, KOH-
(pPOHTALMOHHOE TIOBE/IEHUE 32 KOMIIbIOTEPOM SIBIISET-
csl CBOEOOpa3HBIM OTpearupoOBaHUEM HANpPsHKEHHOCTH
B OTHOUICHUSX CO CBOUMHU OJIM3KUMHU.

[Tepexons k 0OCYXIEHHIO IOAXOAOB K Teparnuu
JMIl C KOMIBIOTEPHOM 3aBUCHMOCTBIO, II€Jecoo0pas-
HO BCIIOMHUTH KOHLEMIIMIO ICHXOJIOTHYECKOro 3/0-
POBBSI/aHTHHAPKOTHYECKON  YCTOMYUBOCTH, MPENJIO-
xennyto A.JI. KarkoBeim B 2001 roay. CornacHo 3Toit
KOHIEMIINH, MICUXOJIOTHYECKOE 37I0POBBE — 3TO CIO-
COOHOCTH K APPEKTUBHON CaMOOpraHHu3alliu, o0ecre-
YHMBAIOIIAs YCTOMYMBOCTh M a/IeKBAaTHYIO aJlalTallUio
yeJoBeKa B U3MEHUYMBOM arpeccuBHOM cpefe. Torma xe
B pe3yJbTaTe MHOTOYPOBHEBOIO HCCJIEIOBAaHHS OBLIH
BBISIBJICHBI OCHOBHBIE IMapaMeTphbl ICHXOJOTHYECKOIO
3]10pOBbSI — JIMYHOCTHBIE CBOMCTBA, BRICOKHUM YPOBEHb
pa3BUTHS KOTOPBIX OOECIeYMBaeT yCTOWYHMBOCTb HH-
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JIMBUJA B arpeCCUBHOM cpelie, B TOM YMCIE, YCTONYU-
BOCTb K CPbIBAM U TIOBTOPHOMY BOBJICUEHHIO B 3aBHCH-
MocTh [3]. K HUM oTHOCSTCS:

* TIOJIHOLIEHHOE 3aBepllIeHNe TUYHOCTHON UICHTUDH-
KaIiu;

* HaIU4ue TO3UTHBHOIO
’KM3HEHHOTO CLIEHApUS;

*  c(hOpMHUPOBAHHOCTHh HABBIKOB CBOOOJHOTO W OTBET-
CTBEHHOTO BBIOOpA;

* cOpPMUPOBAHHOCTb BHYTPEHHETO JIOKyca KOHTPO-
Ts1;

* HaJM4YUe IICHUXOJOTMYECKUX PECypcoB, HEOOXOIU-
MBIX JJISl peajHu3alyy MO3UTUBHOTO KU3HEHHOTO
CLICHApUS;

* HaJIM4YuMe  aJeKBAaTHOM  MHPOPMUPOBAHHOCTH
00 areHTax, arpecCUBHBIX U JECTPYKTHBHBIX
M0 OTHOLIEHHUIO K OCHOBHBIM >KM3HEHHBIM CLI€HA-
pusim [2, 4].

C yd4eToM NpeACTaBIEHHOTO paHee MCHXOJIOTHYe-
CKOT'0 IOPTPETa KOMITBIOTEPHBIX aJ/INKTOB, CTAHOBUTCS
OYEBH/IHO, YTO MEPEUNCIICHHbIC INYHOCTHBIE CBOWCTBA
Y HaBBIKU y 3TUX JIUL HAXOJATCS B KpAllHE HU3KOU CTe-
NIEHU CBOETO Pa3BUTHSA, a CJIEJOBATEIbHO, HYXKIAIOTCS
B IIPOpaboOTKe U «CKOPOCTHOM» PAa3BUTUHU B MPOLECCE
MICUXOTEPAITUH.

JlpyruMH MMUIICHSMH TCHXOTEpalud 3aBUCHMBbIX
OT UHTEPHETA TAaKXKe SBIISAIOTCS:

* MOTHMBAalMOHHAs c(epa 3aBUCUMBIX JIMIl U YICHOB
nX CEMEH;

* TaTOJIOTMYECKOE BICUCHHE K KOMIbBIOTEpY (Kak
IJIaBHAsl XapaKTepUCTUKA OOIIEro CHHApPOMaA 3aBH-
CHMOCTH);

* CONYTCTBYIOIIME ICUXOMATOJOIMYECKHE CHHIPO-
MBI — pacCTpOWCTBAa CHA, aCTeHHUs, TPEBOTa, Ie-
npeccus;

*  TATOJIOTWYECKUH JTUUHOCTHBIN cTaryc (1o FO. B. Ba-
JEHTHKY), ¢ Hauboyiee YacTo HaOTIOMAIOITIMHUCS
paccTpoiicTBaMH TUYHOCTH — PaJAMKaIaMU AMOLH-
OHAJIbHON HEYyCTOWYMBOCTH, TPEBOKHOCTH, IIMKIIO-
TUMHOCTH U IPYTHMU;

* CTaTyc pOJCTBEHHO-CEMEHHBIX OTHOIIEHUH [5].
OnHUM M3 BaXXHBIX 3JIOTOB YCIELIHOTO JIEUEHUS

3aBUCUMBIX OT KOMIIbIOTEpA SIBIAETCS IMpPUBJICUCHUE

YJIEHOB MX CeMel K y4acTHIO B CeMEHWHOU mcuxorepa-

OUM U PeaOUIMTAIMOHHBIX MEPOIpPUATHSIX. YUUTHI-

Bas AMC(YHKIMOHAJIbHBIE CO3aBUCHMbIE OTHOIICHUS

MEKIY KOMIbIOTEPHBIM aJIUKTOM U €ro POACTBEHHU-

KaMH, KOTOpBIE, CAMU TOTO HE OCO3HaBas, MOJICPIKHU-

BalOT 3aBUCHUMOCTb, HEOOXOAMMO HE MTPOCTO OOBSICHUTH

UM HETPUEMJIEMOCTb MPEKHUX CTPATeTuil MOBEACHUS

B CEMb€, HO U C(pOPMUPOBATH U 3aKPETUThH HOBBIE, KOH-

CTPYKTHBHBIE TOBEICHUECKUE CTPATETHH, HaIpaBJICH-

HbIE Ha COTPYIHMYECTBO MEXIY BCEMHU yYaCTHUKAMHU

CEMEIHON CUCTEMBI.

(MIeHTU(PUKAITTOHHOTO)

C1ienbio mpoQUIAKTUKH PACTIPOCTPAHEHHU ST KOMITBIO-
TEPHOH 3aBUCHMOCTH Cpelld Hanbosee ys3BUMBIX CIIO-
€B HaCeJICHUsI — JIETeH M MOAPOCTKOB, Ha HAIll B3TIIS/I,
HEOOXOIMMO YCHIIMSIMU Bpadel IICUXOTePaneBTOB, Hap-
KOJIOTOB M KIMHUYECKUX TICHMXOJOTOB OPTaHWU30BaTh
o0si3aTennbHOE 00ydYEHHUE IIKOJIBHBIX TCUXOJIOTOB TEX-
HOJIOTHSIM DKCIIPeCC-IMarHOCTHKH aJIMKTOB U BBIsIBIIC-
HUIO TPYII PUCKA HA YPOBHE IIKOM M IPYTHX yUEOHBIX
3aBenieHuil. Ilocne 0OyueHHWS] HIKONBHBIE TCUXOJIOTH
CMOTYT MPOBOJUTH aJ[peCHbIC TPYIOBBIC MPOUIAK-
TUYECKUE TPEHWHTH, HampaBlieHHbIE HAa (HOpMHUPOBa-
HUE BBICOKHMX YPOBHEH TMCHUXOIOTHYECKOTO 30POBbS
C CaMbIMU YS3BUMBIMH IO IIKalle aJJUKIAU JCTbMH
U MOJPOCTKaMU. A TaKk)Ke MPOBOAMTH TPEHUHTU C UX
pouTensiMu, 00ydasi UX OCTPOCHHIO JIOBEPUTENBHBIX,
TEIUTBIX CHHEPTeTHYECKUX B3aMMOOTHOIIEHUH C JIeTh-
MH. MBI HajgeeMcsl, TOJOOHBIM KOMIIIEKCHEIN ITOAXO.
M03BOJUT 3(PPEKTUBHO MPOTHUBOACHCTBOBATH PaCHpO-
CTPaHEHUIO KOMIBIOTEPHOH 3aBUCIMOCTH CPEIH MOJIO-
JIEKH U OBICTPO IACT OOHAICKUBAIOIINE PE3YJIbTATHI.
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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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MEOUUUNHCKUE SNTIEKTPOHHbIE PECYPCbl HA NMPAKTUYECKUX 3AHATUAX

No AHATOMUU HYEJIOBEKA
© M.J1. HukoHoposa, H.P. Kapenuna

IbOY BI1O «CaHkT-MeTepbypreckuid rocyaapCTBeHHbIN NeAUATPUYECKUI MEAULIMHCKMIA YHUBEPCUTET» MuH3apaBa Poccuu

Pestome. [Ins pelieHns HOBbIX 3a4a4 B COBPEMEHHbIX YCIOBUSX HEOBXOAMMO ObITb FOTOBbIM K HemNpepbiBHOMY 06pa3oBaHMio,
NOCTOSIHHOMY COBEpLUEHCTBOBAHMIO, NepeobyyeHnto U camoobyyeHunto, NpodeccuoHanbHOM MOBUALHOCTU. AKTYaNbHOCTb MAEHN,
COAEPXaLUMXCS B CTaTbe, 3aK/I0YaeTCs BO BHeAPEHWE HOBbIX 0Opa30BaTeNlbHbIX TEXHOMOMMM U aKTUBHbIX METOLOB 06y4YeHMs Ha
Kadenpe aHaTOMUK YenoBeka. BupTyanbHble cpenctea obyyeHMs NO3BONAIOT OOABUTL B MpaKTUYECKMe 3aHATUS, BKIOYAOLWMe
aHaTOMMYeckoe npenapupoBaHue, LUIMPOKME BO3MOXKHOCTM KOMMbIOTEPHbIX TEXHONOMMIA U ONTMMM3MPOBATb y4ebHbIM npoLecc,
cnocobcTBytoT 6onee yrnybneHHOMY M3yyeHuto aHatoMuu. [lpuknafdHble MporpaMMbl PEKOMEHAYETCS MCMOAb30BaTh A4S
CaMOCTOATENbHOM PaboTbl CTYAEHTOB MO M3YYeHUIO pa3fenoB MOpPdONorMyeckor M (QyHKLMOHANbHOM aHATOMWUM YenoBeka;
CaMOKOHTPONS M KOpPeKUMM YycBOeHusi yuyebHoro Mmatepuana. lpuBeneH onbiT ucnonb3oBaHug pecypca Primal Pictures
B MEAMLIMHCKMX YHUBEPCHUTETaX. B cTaTbe onmcaHa peanbHas BO3MOXHOCTb MPOBEAEHUS MHTErPUPOBAHHbIX 3aHATUI MO aHAaTOMMK
1 nHpopmatmku. C Toukm 3penns MOokuHa P.P., npu obyyeHnn nHdopmaTuke LenecoobpasHo npeobpa3oBaTh CyLLECTBYOLME
MeToAbl, GOpMbl U cpencTBa 0b6y4YeHMs B OTKPbITble cucTeMbl 06yyeHus. [prMeHeHne MHOrOYpOBHEBOW MEpPapXMM Ha OCHOBE
TEOPUM OTKPBITbIX CUCTEM MPU YCIOBUM afanTaumm ee K nefarornke nNo3BoMT pa3BMBaTbh METOAUKM 0OyYeHUS MHDOPMATMKK, Ha
OCHOBE KOTOPbIX BO3MOXHO NMOCTPOEHUE PA3/IMYHbIX MOLenei 06y4YeHus M oNTUMU3MPOBATbL y4ebHbIN npouecc. 06yyeHne 1 paboTa

B TaKMX CUCTEMAX 6y,£I,ET CnocobCcTBOBATbH CTAHOB/IEHUIO MacTepcTBa U pa3BUTUIO NPOdeCcCUOHabHbIN KOMNETEHTHOCTH.

KntoueBble c10Ba: BUpTYyanbHble CpencTea 0byveHns; anekTpoHHas bubnmoteka; Primal Pictures.

B coorBerctBun ¢ «KoHnenumeil pa3BuTHS 31pa-
BooxpaHenust Poccuiickoit ®@eneparmu 10 2020 romay!
ompeNie]IeHbl  MIPUOPUTETHBIE HANpaBIeHHUs] Pa3BUTHUS
npodecCHOHATBbHOTO 00pa3zoBaHust: (HopMHUPOBAHUE TIPO-
(becCHOHAIBHBIX KOMIETEHIMH M JIMYHOCTHBIX KadecTB,
KOTOpbIE HEOOXOMMBI TSl peIlIeHHs] HOBBIX 33714 B yCIIO-
BUSIX pe(hOPMHUPOBAHHOTO 37[paBoOXpaHenus. KimoueBbiMu
KOMITETEHIIHSIMH JIOJDKHBI CTaTh TOTOBHOCTH K HEMPEPHIB-
HOMY 00pa30BaHUIO, TOCTOSHHOMY COBEPIIIEHCTBOBAHHIO,
MepeoOyIeHUI0 M caMooOydeHHI0, TPOheCCHOHATLHON
MoombHOCTH. PI'OC BITO 1o HanpaBieHHIO TOATOTOB-
K1 OyIynmx Bpauei oOecrieurBacT BHEAPCHUE HOBBIX
00pa3oBarelibHBIX TEXHOJIOTUH W METONOB B y4YEOHBIH
MIPOIIECC, CTIOCOOCTBYIOMINX (POPMUPOBAHHUIO U PA3BUTHIO
OOIIEKYIBTYPHBIX U TIPO(ECCHOHATBHBIX KOMITCTCHITHH.
Hcronb30BaHne aKTHBHBIX METOZOB O0y4YEHHS C TpUMe-
HEHHEM KOMITBIOTEPHBIX CPEACTB Ha Kadeape aHaTOMUU
yenoBeka CaHkT-IleTepOyprckoro rocynapcTBEHHOTO Iie-
JIMATPUYECKOTO MEIUIIMHCKOTO YHHUBEPCHUTETA OCYIIECT-
prsiercs ¢ 2003 roma. Ha npakTrieckux 3aHsATHAX CTy/ICH-
Tl 3HAKOMSATCS CO CIEHUAIM3UPOBAHHBIM OOYYarOIIM
U Hay4dHbIM TporpammHbiM obecreuenneM «VOXEL
MAN: 3D Navigator», co3aanabiM B MHCTHTYTE Meau-

! denepanpubiii cripaBounuk. Tom 12. Yacte 1-9.pdf. doctynen mo
http://federalbook.ru/files/FSZ/soderghanie/Tom%2012/1-9.pdf (nara 06-
pamenus 30.03.2014)

muackol  mHpopmaruku  (I'epmanus). KommbrorepHbie

MOJICIT TIPEJICTABIISIIOT COO0M OOBEMHYIO TPEXMEPHYIO

PEKOHCTPYKIHIO (BOKCEITBHOE MPE/CTABICHUE) aHATOMH-

YEeCKUX OOBEKTOB M CTPYKTYP MareMaTHueCKUMH METO-

JIaMH, TIO3BOJISIIOT CO3/1aTh Y CTYJIEHTOB CHCTEMAaTHYECKOEe

MpeCTaBIeHHE O CTPOSHUN OPraHMu3Ma YeJloBeKa 3a CUeT

TOYHOTO M HAIIAAHOTO TMPEJCTAaBIEHHUS aHATOMUYECKON

nHpopmanmn. Beck mMarepuan corpoBoXKIaeTCsl peHTre-

HOTpaMMaMH, J100aBlIeHAa MEXKIyHapoIHas aHaTOMHYe-

cKasi TepMuHonorust. [ [pukiiaaHbie mporpaMmbl HCTIONb3Y-

ercst B yueOHOM IPOIIeCCe JJIsl CAMOCTOSATENILHOM PaOOThI

CTYICHTOB II0 HW3YYCHHUIO pa3leioB MOpP(OIOrnyeckoit

1 (DYHKIMOHAJIBHON aHATOMUH YEJIOBEKa; CAMOKOHTPOJIS

Y KOPPEKIMU YCBOCHHUS y4eOHOTO MaTepuara.

B KOMITBIOTEpHOM KJIacce YCTaHOBJICHBI CIEAYIOIINE

nporpammsi [3].

* VOXEL-MAN 3D-Navigator: Brain and Skull. Ma-
TepUaJI IPEJICTABICH B BUJE pasnesioB: Mosr, Uepen,
ApTepuu U BEHbI; JaHO 00Iee BUPTyaIbHOE TPe/-
CTaBJICHHE TOJIOBBI.

* VOXEL-MAN 3D-Navigator: Inner Organs. Anaro-
MUsI, pPEHTTEHOAHATOMHUS 1 KOMIIBIOTEpPHAsl TOMOTpa-
(ust — OCHOBHBIE pa3/Ieibl IPOrPAMMBI.

* VOXEL-MAN 3D-Navigator: Upper Limb. B rmas-
HOM MEHIO IPOTPaMMbl BBIICICHBI  pa3/iebl:
Pyxa n Kucrtp, ux peHTTeHOaHaTOMHSI.
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C 2010 roma B yueOHOM Mpoliecce BIEPBBIC CTAIN
UCIIONB30BaThCs ANIEMEHTHI TMCTAaHIIMOHHOTO O0y4eHHS,
©KEToHO Kadenpa MoAKIoYaeTcs K IeKTPOHHOMY at-
nacy anaroMuu uenoBeka «Primal Pictures Premier» [11].
AHATOMUYECKHUI TOPTall SIBISETCS IIEHHBIM JIOTIOJHE-
HHUEM K TPaJUIMOHHBIM MeToiaM o0yuenus. [Ipeacras-
nenuie Tena B Primal Pictures siBisieTcss yHUKaJIbHBIM,
MOCKOJIbKY €r0 TOYHOCTh U JIeTaJH3alus MPOUCXOIUT
OT MOAJIMHHBIX JAHHBIX MEJUIIMHCKOTO CKaHUPOBAHUS,
KOTOpbIe OBUIM MHTEPIPETUPOBAHBI KOMAaHJOW aHATO-
MOB, a 3aTeM IIePEBECHbI B TPEXMEPHbIE N300paKEeHUS
AKCIEPTHOW TPYIIION CIELHAIUCTOB MO KOMIIBIOTEP-
Hoii rpaduke. [lepBoHaYabHO OBLT pa3paboTaH eIk
psil BU3YaIbHBIX aHATOMUYECKHX OOBEKTOB, KOTOPBIE
3aTeM HCIONb3YIOTCS B TPEXMEPHBIX aHHUMAIUSX, I0-
3BOJISIFOIIMX JIEMOHCTPHPOBATEH (DYHKITUN OMOMEXaHUKU
U Xupyprudeckux mnpouenyp. OCHOBHBIE TpeXMepHbIE
AQHATOMHYECKUE OOBEKTHI JOMOIHAIOTCS KIMHHUYECKUM
BU/ICO M TEKCTOM, HANMCAHHBIM BEIYIIMMHU METUIIMH-
CKUMH clieranucTaMu B mupe. Criennanu3upoBaHHOE
NPUKIaJHOE MPOrpaMMHOE OOECIeYeHUe MO3BOJSIOT
otoOpakath 710 24 CII0EB aHATOMHUECKHUX CTPYKTYP JUIS
yDIyOJIeHHBIX aHATOMUYECKUX HccienoBaHnid. Bech
WHTEPAKTUBHBIN pecypc coCToUT u3 Oonee 20 yueOHbIX
U METOIMYECKHX MOJYJIEH, OXBATHIBAIOIINX OCHOBHBIE
o0yacT aHaTOMUHM 4yesioBeka. Bee Moaynu pasnensior-
Csl HA OCHOBHBIE U clieann3upoBannbie. [lepeuncium
OCHOBHBIE MOJYJIN:

*  Cucmemamuueckas anamomusi (Systemic Ana-
tomy) — BKJIIOUAET OT/IEJIbHBIE CUCTEMBI OPraHU3Ma
(5, 4].

»  Qyuxyuonanvuas anamomus (Functional Ana-
tomy) — oroOpakaeT OMOMEXaHUKY JBUKCHUH Ye-
JIOBEKA, MYJIbTHIIMKALIMOHHBIE KJIMIBI WLTIOCTPH-
PYIOT MBIIIEUHYIO JIeATENbHOCTH B popmare 3D [2].

* Pecuonanvnas anamomus (Regional Anatomy) —
COZIEP’KUT MYJIBTUIUIMKALMOHHBIC KJIWIBI, CIalIbl,
PEHTI€HOTPaMMBbl, BHUJICOKIUIBI B COOTBETCTBHU
C YacTsAMHU TeJa YeJIoBeKa.

*  Anamomus conoewi u weu 6 cmomamonozuu (3D Real-
time Dentistry) — BkitouaeT 6omnee 100 Tpexmep-
HBIX U300pa)kKeHHI rOJI0BBI, IIEH, JIUIA, TOJIOCTH PTa
U HOCa, 3yOOUENNIOCTHON CHUCTEMBI, OTJCIBHBIX 3Y-
00B B popmare 3D u monepeuHoM paspese, HEPBOB,
rOpTaHH, IIIOTKH, M1a3yX, I71a3a, TOJIOBHOTO MO3Ta.

*  Uumepaxmuenas anamomus (Primal Interactive
Human) — coderaer B ueTkuii, MOAPOOHBIN ariac
aHATOMHHM YEJIOBEKAa C BO3MOXXHOCTBIO B3aUMOJECH-
CTBHS B PEKUME PEAIbHOIO BPEMEHH C MOECIBIO
BBIOpAaHHOW aHATOMHUYECKOH CTPYKTYphl B TpEX-
MEpPHOM HPOCTPAHCTBE B COOTBETCTBUU C TPAHIMHU
KkyOa. KomnbrorepHass Mozenb Bpalaercs BO BCeX
IUIOCKOCTSIX, MO3BOJIICT YBEIMYMBATH BHIOPAHHBIN
aHATOMHYECKUI OOBEKT, KOHCTPYUPOBATh WHANBHU-

JyaJlbHYI0 aHaTOMUYECKYIO CTPYKTYpY, IpOCMaTpH-
BaTh PEHTI€HOIPaMMbl, J00ABIIATh U BBIYUTATh aHA-
TOMHUYECKHE CIION.

*  Cpasnenue 0151 neduampos: mpexmepuvie Mooenu
2071066l U weu 63pociozo u noopocmra (3D Head:
Pediatric Comparisons) — oToOpa)xaeT OCHOBHBIC
pas3nn4us MeXJly CTPOEHHEM Y B3pOCIIOro, MOJpOCT-
Ka 1 peOeHKa (BKJIIOYEHBI TOPTaHb, INIOTKA U S3bIK).

* Paouonoeusi 2pyoHoU  KiemKu U  MYLOSUWA
(Radiology: Thorax, Trunk) — comep>KuT ThIcsUn
M300paKeHU TPyAHON KIETKH, OPIONTHON MOIOCTH
U Ta3a, MO3BOJIAIOUIMX HMHTEPHPETHPOBATh aHATO-
MHUYECKHE IONEepPeuHble Pa3pe3bl, KOMIbIOTEPHYIO
U MarHUTHO—PE30HAHCHYIO TOMOIpauH.

*  Xupypeus (Surgery) — ONMCBIBaE€T XUPYpPrudeckue
MPOLIEAYPbI ¥ TOCT-XUPYPTrUUECKYI0 peabUIUTaILII0
(Xupyprus KojieHa, IOAMBILIIEYHOH 001aCTH, CTOIIBI;
OCHOBBI apTPOIUIACTUKH KOJEHHOIO U Ta300eIpeH-
HOTO CyCTaBa).

» Jonosa: ocnoswvl nelipoanamomuu 6 gopmame 3D
(3D Head: basic Neuroanatomy) — mpe/cTaBisieT
TpeXMepHbIE U300paskeHHs TOJIOBbI, IIEH, JIUIIA, yXa
U Ipuieraromux obnacreil Tega B KOHTEKCTE He-
pOaHaTOMUM.

*  Cnopmusnvie mpaemwt (Sports Injuries Series) —
OCBELIAET Yallle BCEro BCTPEUArOIUeECs TPaBMbl KO-
JIeHa, CTOIIBI, IIeYa.

K cneunanu3upoBaHHBIM MOIYJISIM OTHOCSTCS:

»  Axynynxmypa (Acupuncture) — TpexMepHble MO-
nenu 88 Hanbosiee 4acTo NPUMEHSIEMBIX TOUEK aKy-
IYHKTYpPbI U CLIOCO0 MX MIVIOYKaJIbIBaHUS.

*  Qacyuanvuas cucmema (Anatomy Trains — Second
Edition) — wmyckynarypa B TpexmepHoM (Hopma-
Te. YHHKaJIbHAs KapTa MbIIICYHO-(DACIHATIbHBIX
Heneu, npeacrapisitonas xof ¢aciuaibHbIX JEHT
Y MBIIICYHO-(PacuaIbHBIX MEPU/IHAH.

» Tepanua pyxu (Hand Therapy) — mopenu pyku
U TIpeAIuieybsi, WHPOPMAIUS O TEPaNeBTUYCCKHX
MPOIIeypax, MaTOJOTHIX, & TAKKE BHICOKITUIIBI.

*  Xuponpaxmuka (3D Anatomy for Chiropractic) —
aHATOMHsI TMO3BOHOYHHMKA U XHUPOTPAKTHUYECKOE
oOclieioBaHue, JOMOJTHUTEIILHO BKJIFOYaeT MH(Op-
MAaIMI0 T0 JMAarHOCTHKE, JICYUCHHIO, MaHyaJbHbIM
MPOIIeypaM U KOPPEKTUPOBKE.

» [lunamec (Pilates) — BKITIO4aeT KOCTHYIO, MbIIIEY-
HYIO M JIBIXaTeJIbHYI0 CHCTEMBI, KPOME TOTO, BKIIIO-
YeHbl aHAaTOMUYECKHE CTPYKTYPBI, YYaCTBYIOIINE
B YIIP2KHECHUSX.

JlocTyn K OTAEIBHBIM MOAYJSIM TIO3BOJISIET W3Y-
YaTh KOHKPETHBIC OOJIAaCTH Tena, MpoQecCHOHATbHOE
(GYHKIIMOHUPOBAHUE MM MEIMIMHCKHE OCOOCHHOCTH.
KomImbroTepHbIE MOJENIN BU3yaIH3allud METUIIMHCKON
UHPOPMAIIMM TOYHO WILTIOCTPUPYIOT aHATOMHYECKUE
GbyHKIMY, OMOMEXaHUKY U JIBUKEHHE, a TaKKe CIOCOo-
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OBl JIeUeHUs] U XUpYypruyeckue onepauun. B pesynbra-
TE, 10 MaTepuajaM aHATOMUYECKOTO MOopTaja, MOXKHO
BBIJICIUTH UH(OPMALIMOHHBIE M KOMIIBIOTEPHbBIE TEXHO-
JIOTHH, KOTOPBIE MOMOTYT PacIIMPUTh TPAAULUOHHBIC
CrocoObl OOyYEHHUsI AHATOMUH UEJIOBEKa HA NIPaKTHYe-
CKUX 3aHSATHAX U BO BPeMs CaMOCTOSTENILHON paboThl
CTyAeHTOB. JlOCTyn K aHaTOMHUYECKOMY MOpTaly mpe-
JOCTaBIsieTcsl uepe3 ceTh MHTepHeT B pexxume online
no [P-agpecy KoMObOTEPOB.

ITo oT3pIBaM MOIB30BATENIEH aHATOMHUYECKOTO IIOP-
Taja MO)KHO COCTaBUTh KPaTKU 0030p UCIIOJIb30BAHUS
pecypca. Tak, B MEIMLIMHCKOM YHUBEpPCUTETE I. bpu-
cTonb (BenukoOpuTaHus) aHATOMHUIO MU3y4aroT B Tede-
HHUE TEPBBIX IBYX JIeT MOAroTOBKH. CTYIEHTHI 3aHH-
MAaloTCs B MaJIbIX TPYMIax, 003aTeNbHO MPOBEPSIOTCS
MpakTUYeCcKHe HaBbIKM. Ha Bcex 3aHATHSAX AEMOHCTPH-
pyroTcs KoMIbloTepHble Mojenu Primal Pictures, mist
9TOr0 OBUT BBENIEH KypC KOMITBIOTEPHOTO OOyUYEHHUS
AQHATOMHH YEJIOBEeKa, KOTOPBIN SBISETCS IOMOJHEHU-
€M K TPaJUIMOHHBIM MeTozaM oOyueHus. CTyaeHTam
PEKOMEHYeTCsl CIIOIb30BaTh KOMIIBIOTEPHbBIE MOJIEIIN
aHATOMHMYECKOT0 MopTaja Ui HCCIIeI0BaTeIbCKON pa-
601bl. Hanpumep, CTyZeHTBI CO3/1al0T MHTEPAKTHUBHbIC
ANEKTPOHHBIE YIEOHUKH 10 TEME 3aHITHS HA OCHOBAHUH
MaTepuasioB aHaToMu4Yeckoro noprana Primal Pictures.
Jlnst co3anus SIEKTPOHHOTO yuyeOHUKA HCIIOIb3YIOTCS
TEKCTOBBIE OJIOKH ¥ BEKTOPHBIE N300paKEHUST KOMITBIO-
TEPHBIX MOJEJIEH aHaTOMHUYECKOro noprajia. [Ipenona-
BaTEeJIM OLIEHUBAIOT ITH pabOTHI 1 HOMUHHUPYIOT HA Ipe-
muro bpucronsckoro YHusepcurera «MIHHOBallMOHHOE
ANEKTPOHHOE 00yueHHe». KadyecTBeHHO CO3/1aHHbII HH-
TEPAKTUBHBINA AIIEKTPOHHBIM YYeOHUK IONydaeT MpH-
3HaHHe, KaKk OT CBOUX CBEPCTHHUKOB, TaK U OT MpPENoaa-
Baresell. B nanbHelem, nonydyeHHbIe 3HAaHHUS, YMEHUS
U ONBIT OYEHb MOMOTAIOT CTY/IEHTaM B M3yYEHHH KJIH-
Huueckux aucuuiuinH. Ipenogasarenu Koponesckoro
KoJUTe/Ka XUPyproB (BennkoOpuTaHus) CUATAIOT, YTO
HE0OXOJIMMO TIEPECTPOUTH BCE yUEOHO—METOUUECKHE
KOMIUIEKCHI TIOATOTOBKM XUPYProB U J00aBUTH MaTe-
pHabl 10 NPUMEHEHUI0 KOMIBIOTEPHBIX U MH(pOpMa-
IIUOHHBIX TEXHOJIOTUH.

[ToaxitoueHne K aHATOMUYECKOMY MOPTaITy MO3BO-
JSIeT PeIIUTh HEeCKOIbKO 3aja4: BO-IIEPBBIX, OBBICUTH
YPOBEHb 3HAHUU. [[J151 3TOrO UCHONB3YIOT TPEXMEPHBIE
n3o0paxenus Primal Pictures coBMecTHO ¢ TMarHOCTH-
YECKHUMHU, TAKUMH KaK PEHTTeHOrpamMmMa, H300paxKeHus
MarHuTO-PE30HAHCHON TOMOTrpaduu U KOMIBIOTEPHOM
toMorpacgun. KomnbrorepHble MOZIeN ITOMOTalOT B MO-
HUMaHUK (DYHKITMOHATHHONH aHATOMUH, 00CYKIArOTCsI
Ha CEMHUHAapax M B TPyIIax, IOMOraloT B 0ObSICHEHUU
HoBoro marepuana Ha jeknusx (I'ekrop Jlomec, MD,
Jxedbdepcon Menunmuckuit Konnemk, dunanens-
¢ust). Bo-BTOpBIX, /Ui MOBBIIICHUS YPOBHSI OCTATOY-
HbIX 3HAHMU 10 aHaroMuu uyesioBeka. llocie cpaun

9K3aMEHa 10 AHATOMUHU YEJIOBEKA BCEI/la MOXKHO JIETKO
MOJJIEPKUBATh ONPEAEICHHBIH ypOBEHb 3HAHUN U Ha-
BBIKOB I10 JUCLUIUINHE.

B Hactosmee BpeMs K pecypcy IOAKIIOUEHBI:
CeBepo-3anaHbplii TOCYIapCTBEHHBIH MEAUIIMHCKUN
yHuBepcuteT uM. M. . MeunnkoBa, bamkupckuii me-
nuiHCKui - yHuBepcuteT, CeBepo-Bocrounsiii  ¢e-
nepanbHblid  yHUBepcuTteT uM. M.K. Amoccopa, Cu-
Oupckuii menunuHCKUK yHuBepcuteT (T. Tomck).
Anaromuueckuii atnac Primal Pictures O6bu1 yaocroen
[Ipemun Koponesbl BenukoOpuTaHuu B HOMUHAIMH
«nHoBamonnoe npennpusitue 2012 roma» 3a camoe
MOJHOE U MEJULIMHCKU TOUHOE BOCIIPOU3BEICHUE UHTE-
paktuBHOU 3D-MoenM aHaTOMUU YyenoBeka. « Mbl ity-
6oko npusHatenbHbl Ee BennuectBy Koponese Ennza-
BETE 3a OKA3aHHYIO YECThb U OLIEHKY Hamux 20-JIeTHUX
YCWIMH MO CO3JaHMIO U COBEPILIEHCTBOBAHUIO TOYHOM
C MEIULMHCKON TOUKU 3peHust 3D-moznenu aHaToMHUM
yesioBeKka», ckasan llutep AsutaH, reHepajibHbI Iu-
pextop Primal Pictures. «Hamm 3D wu3oOpaxkenus
aHAaTOMHMM HPEACTABIAIOT CO00Il MepBbIil cepbe3HbIi
CABUI B aHATOMHUYECKHX pecypcax C TOro MOMEHTa,
kak Besanmii 3apucoBan Tounble BcKpeiTUs 500 ner
Ha3aja. CerogHs Mbl MOXKEM IPEIOCTaBUTh CTYAEHTaM
U MEAMLMHCKUM IPaKTUKaM COBEPLICHHO HOBBIH CIO-
co0 MmpocMOTpa, MO3BOJAIOIIMN MOHUMATh U MPaKTH-
YEeCKH B3aUMOJIEHCTBOBATh C KaXKAbIM JIEMEHTOM 4e-
JoBedeckoro tena». Panee bpuranckas MenunuHckas
Accornualys Harpaauiaa oiuH u3 pasznenoB 3D Atnaca
aHatoMuu ¥ (U3NONIOTHH yenoBeka Primal Pictures —
Amnatomust ¥ ¢usnonorus Online — npemMueli B HOMU-
Haruu «Jlyunmii mudporoii Online pecype». Ceroanst
3D Arnac anatomuu u Qusmonoruu venoreka Primal
Pictures ucnonbe3yror 6osnee yem 500 ThICSY CTYIEHTOB
u 70000 npenonaBareneit u3z 6onee 700 yHuBepcure-
TOB Mupa [7].

[lennarpuyeckoMy MEIMIIMHCKOMY —YHHBEPCUTETY
crana gocrynaa oubmoreka ClinicalKey (Elsevier), ko-
TOpasi NMPEeJOCTaBIAET BO3MOXHOCTh IperojaBaresieM
U CTyIEHTaM MPOCMAaTPHUBaTh WILTIOCTpAIMK M3 KHUT
U )KypHaJIOB B pexuMe online, a Takxe 0ToOparh U co-
XpaHUTh B TUYHOM KaOuHeTe. B manmpHeiieM, BO3MO-
’KEH DIKCIIOPT BBIOPAHHBIX MaTepHajoB B IMPOTPaMMy
npeseHTanuii MS Power Point co Bceit HeoOxonnMoit
oubmuorpaduueckoit mHpopmanuen. s ymoOctpa
noJib30Bareseit OnbIMoTeky u 6onee OBICTPOTO MONCKA
HeoOxoauMol nHpopmanuy, nepedeHb yueOHUKOB U aT-
JIacOB MO0 AHATOMUU YEJIOBEKa ObUI BBIAEIECH B OT/ENb-
HBIH O110T.> KHUTM M3BECTHBIX aBTOPOB, Takue Kak Atlas
of Human Anatomy (Netter, Frank H.), Netter's Concise
Radiologic Anatomy (Weber, Edward C.), Netter's

2 Clinical Key: Human anatomy / Textbooks & Atlases. 2013. mocrym-
Ho: http://testwdr.blogspot.ru/2013/06/human-anatomy-textbooks-atla-
ses.html (nara oopammenus 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.), cramu 10CTyTHBI ¢ KOM-
NBIOTEPOB CETH YHHMBEPCHUTETA U JOMAILIHUX KOMIIBIO-
TEpOB, JJISl BXOAa B OMOJIMOTEKY HEOOXOIUM JINYHBIN
JIOTMH U MapOJIb.

B anekrpoHHO# OubOIMOTEKE (ANEKTPOHHBIC KHUTH
)kypHanbl) Cankr-ITerepOyprckoro rocyaapcTBeHHO-
ro TEIUaTPUYECKOTO YHUBEPCUTETA BBIIOKEHBI BCE
y4eOHO—METOoInYecKrne mocooust kKadeapbl aHaTOMUU
yejoBeKa. TecTOBbIA KOMITBIOTEPHBIM KOHTPOJb, KOTO-
phwiii ocymiectBisiercs Ha kKadeape ¢ 2004 roxa, mosu-
Jiep KaH 3JIEKTPOHHBIM IPE/ICTaBICHHEM TECTOBBIX 3a-
JIaHUH «AHATOMHS YeJIOBeKa B TECTaX» MO/ peaaKIne
Kapenunoit H.P. B pexxume online cTymneHTb MOTYT
HOATOTOBUTHCSA K TECTUPOBAHUIO 110 M3y4aeMbIM KITIO-
YEeBBIM TeMaM MPAKTUYECKUX 3aHATHIA U B KOMIIbIOTEP-
HOM KJIacCE€ NPOWUTH KOHTPOJIBHOE TeCTHUpOBaHUE. J[iis
0oJiee MOTHOTO MOUCKA MMEKTPOHHBIX U3JAHUHN CIEIYeT
BOCTIONIB30BATHCS CIEAYIOMIMM aJrOpuT™MOoM: 1) ycra-
HOBUTH T0J] Bhiycka — 2012; 2) BbIOparh KIHOYEBOE
noJie moucka wH(OpManuu — aBTop; 3) Habparb Qa-
MUIJIMIO 3aBeIyIolero kadeapoil aHaTOMUHM dYeJoBe-
ka — Kapenunaa Haranes Padaunnosna. [Tocne Bbmos-
HEeHHUs aIropuTMa Ha SKpaHe MOHUTOPA MOSBUTCS BECh
nepeueHb paboOT aBTOpa B AIEKTPOHHOM BHJIE, B TOM
Yuciae M BCE DJIEKTPOHHBIE M3aHUS TECTOBBIX 3aja-
Huil. OcTaercst TOIBKO BIOPATh HEOOXOAMMYIO CCBIITKY
W [IEPEUTH B BUPTYaIbHBIN KAOWHET YTEHUS. DJICKTPOH-
Hast OnbnmoTeka [8] qocTymHa ¢ JIIOOBIX KOMITBIOTEPOB
U TUIQHILIETOB, ISl BXO/a B OMONMOTEKY HET HMKAKHX
OIpaHUYCHUM.

B mapme mecsaye 2014 200a na kadeape aHaTOMUU
YyeJI0BeKa MPOXOIUII CEeMHUHAp, HA KOTOPOM MOCKOBCKast
tdupma «XOITEP» mpencraBmia MOOWIBHBIN crierua-
JU3UPOBAHHBIN anmapaTHO-MPOTrPAMMHBIN KOMILIEKC.
Komruieke ObUT co3faH Toclie aHaiu3a 3apyO0eskHOTO
U POCCHHCKOIO OIbITa OpraHU3aluy 00pa3oBaTeIbHO-
IO MpolLecca ¢ UCIOIb30BaHUEM HIEKTPOHHBIX 00pa3o-
BaTeJIbHBIX PECYPCOB JJISI POCCUHCKUX MEIUIIUHCKUX
o0pa3oBaresIbHBIX yupexkJIeHUH. B cocTaB komIuiekca
BXOJUT TEJIeKKa Ha KoJecax, OCHAIEHHAs IOJHBIM
KOMILJIEKTOM 00OpYIOBaHUS Ul Mepeiauu CTEPEeoH30-
OpaxeHus U 3Byka (kommbtorep, 3D npoekrop, 3D cre-
peo oukH, ycwinutenb U KonoHkA ¢upmMbl « XOITEP,
MUKIIEPHBIA TMYJIBT U MEKpOGoHbI). CTepeon3oopaxe-
HUSI TIPOCLUPYIOTCS Ha CTALMOHAPHBIA WM MOOHIIb-

HBII SKpaHbl, THTEPAKTUBHYIO WM MapKEPHYIO JOCKH,
CBETIIYIO CTEHY WJIM 000U cBeTblii marepuan. [Ipo-
rpaMMHOE 00eclieueHHe BKIIIOYaeT cTepeopOHUECKUe
BUJICOCIOKETBI, BUPTyaJIbHbIE J1aOOpaTOpHbIE PabOTHI
U MHTEpPaKTUBHbIE KOMIbIOTEPHBIE TPEXMEPHBIE MOJIe-
JM MO AMCLUUIUIMHAM aHATOMMSI, XUMUS, MUKPOOHOIIO-
T'Hsl, BUPYCOJIOTHSL.

AHaToMusi 4YeJOBeKa IPEJCTaBlICHA CHElHaIH-
3UpPOBaHHBIM IporpaMMHbIM obecrieueHueM Cyber-
AnatomyMedVR ¢upmbr Cyber-Anatomy Corp [9].
Ha cerognsmHuii AeHp CyLIECTBYeT JBE BEpPCHUU
nporpammbl  Cyber-Anatomy 3D™ server u Cyber-
Anatomy 3D VR™, koTopble OTIHYAIOTCS CIIOCOOOM
NPUMEHEHUs (CeTeBas WIM JIOKaJIbHAs) U LU(POBHIM
Ipe/iCTaBIeHNEM 3ByKa (MOHO MM cTepeo). B co-
CTaB MPOrPaMMbl BXOJST KOMIIBIOTEPHBIE MOAEIH Kak
TeJla MYKYMHBI, TaK M JKCHIIMHbL. {1 Bu3yanusa-
UMM Kcnonb3oBasnuch 6onee 25000 CHUMKOB cedeHuit
MYXKCKOTO Tena M3 AMepukaHckoro HarmonambHOro
WHCTHUTYTA 310pOBbs, Oosee 750 CHUMKOB KOMITBIOTEP-
HOH M MarHUTHO-PE30HAHCHON ToMorpaguu, CBBILIE
120 BBICOKOKaYECTBEHHBIX WJIIOCTPALUN U3 «AHATo-
muu ['pest». Ha coznanHbIX TpEXMEPHBIX KOMITBIOTEPHBIX
monensax (okomo 4300), 0003HAYEHBI aHATOMUYECCKHE
00BEKTHI ¥ CTPYKTYPHI (cBbilIe 13 000) B cOOTBEeTCTBHH
¢ MexnyHapogHOlH aHAaTOMHUYECKOW TEepMUHOJIOTHUEN.
IIporpamMa BKJIIOYaeT BO3MOYKHOCTh OpraHU3allUu
IIOMCKa 10 aHATOMUYECKUM TepMHHaM. M3narenbcTBo
oOpazoBaresnbHON JuTeparypbl «Elsevier» BbIycTHIIO
MHTEPAKTUBHYIO BEPCHIO MPOTrpaMMBbl IO/ HAa3BaHUEM
Netter's 3D Interactive Anatomy [10]. DToT mpomyKT
ObUI Harpax/J1eH HECKOJIbKUMM Harpajgamu, ObUl ofo-
OpeH BeayUIMMU MEAUIMHCKMMU YHHUBEPCUTETaMH,
BKitouast ['apBapa, Kopnem, Ctandopa u Yausepcu-
tet Yukaro.

BuptyanbHble cpefcTBa OOy4eHHS — MMO3BOJISIFOT
MPOBOJIUTH WHTETPUPOBAHHBIC 3aHSATHUSI 110 AHATOMHH
U MH(popMmaTuKe, ONTUMHU3UPOBATh YUeOHBIN Tpolecc.
B cBoeil paboTe Ha couckaHHE Y4YEHOW CTENEHU IOK-
Topa neaarorndeckux Hayk P.P. ®okun [6] mpoananu-
3UpOBAJl METOJIbl COBPEMEHHOW MHPOPMATUKHU (TEOPHs
OTKPBITBIX CUCTEM, OOBEKTHO-OPHEHTUPOBAHHBIN O~
XOJl, CHCTEeMHasl MHTETpalus) U UX polib B obecreye-
HUU Pa3BUTHI MHPOPMATUKUA U METOIUKH OOydYeHUS.
C oToif TOUKM 3peHus, MpH OOy4YeHHH HH(OPMATHKE
1esiecoobpa3Ho Ipeodpa3oBaTh CYIIECTBYIOIINE Me-
TOJbI, (POPMEI U cpescTBa 0OydeHUs] B OTKPBITHIE CH-
CTeMbl 00ydYeHUs, KOTOPhIE XapaKTEPU3YIOTCS PACIIH-
PSAEMOCTBIO, MOOMITBHOCTBIO, OTKPBITHIM HHTEp(eiicoMm
U JIPYKECTBEHHOCTHIO. [I[puMeHeHrne MHOTrOypOBHEBOM
HMepapXuy Ha OCHOBE TEOPHH OTKPBITBHIX CHUCTEM IPH
YCIIOBUM aJlanTalli €€ K IeJaroruke MO3BOJHUT pas-
BUBaTh METOAUKH O0y4YeHUS HHPOPMATHUKH, HA OCHOBE
KOTOPBIX BO3MOXXHO MOCTPOCHHE Pa3IMYHBIX MOAeNeH
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oOyuenwusi. OO0ydenue u paboTa B TaKUX cucTtemax Oy-
JIeT CIOCOOCTBOBAaTh CTAHOBICHUIO MAacTEPCTBA U pas-
BUTHIO PO ECCHOHATBHBIN KOMIIETEHTHOCTH.

B mnacrosimee Bpemsi pa3paboTaHbl KaJeHIApHO—
TEMaTHYECKUE IUIAaHBl XOJa IMPAKTUYECKOTO 3aHATHUS
C HCIHOJb30BAaHMEM AaKTHBHOTO MeToJa OOydeHus —
MMHUTALHMOHHOTO MOJEIMPOBAHUS KO BCEM Y4EOHBIM
TEMaM JIUCLUUIUIMHBI «AHATOMUS», TEPEYeHb TEXHO-
JIOTHi, KOTOPbIe OCBAMBAIOT CTYIEHTHI M KOHTPOJIBHO-
M3MEpPUTENbHBIE MaTepHaibl. MeKIUCUUIUTMHAPHBIN
MOIXO/1 TIO3BOJISIET CO3/1aTh MHAMBUAYaJIbHBIA 00pa30-
BaTeJIbHBIM MapuIpyT OCBOCHHUS y4yeOHOrO marepuana,
WCTOJIb30BaTh HMH(OPMAIIMOHHBIE W KOMIIBIOTEPHBIE
TEXHOJIOTUU BO BPEMsI CaMOCTOSTENILHOW MOITOTOBKH
CTyAeHTOB. Mozens 00y4eHus! 1OCTyMHa JJIsl U3MEHe-
HUS U KOPPEKTUPOBAHUS C YUETOM PAa3BUTHUS COBPEMEH-
HOW KOMIIBIOTEPHOM TEXHUKHU MU IOSIBICHHEM HOBBIX
KOMITBIOTEPHBIX MOJEJEH BU3yaIU3alui MEIULIMHCKON
nH(bOpMAaIIH.

B coorBercTBHM CO CKa3aHHBIM, MOYKHO T'OTOBHUTH
00 onTuMaNbHON (opMe TPOBENEHUST MPAKTUICCKUX
3aHATHH 110 AHATOMHUHU YEJIOBEKA, BKITIOYAIOIINX aHATO-
MHUYECKOE MPENaprupoOBaHUe U IIMPOKHE BO3MOKHOCTH
KOMIIBIOTEPHBIX TEXHOJIOTHIA [1].

Mopnenb 00y4eHus ¢ UCIIOIb30BaHUEM KOMITbIOTEP-
HBIX ¥ MH()OPMAIIMOHHBIX TEXHOJOTUH Hapsdy C Tpa-
JUIAOHHBIMU KJIACCHYECKUMH METOJaMH OOy4eHUs
MO3BOJIIET PEATM30BBIBATH JIUYHOCTHBIE BO3MOXKHOCTH
CTYJIECHTOB M CIIOCOOCTBYET Pa3BUTHIO POPECCHOHAITb-
HBIX KOMIIETCHIINN OyaylIuX BpaveH.
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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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NMPABUJIA 011 ABTOPOB

Y1B. Nnpukazom leHepasibHOro AupekTopa
00O «UN3patenbctBo H-J1» 0T 01.03.08

HACTOAIWME MPABUNIA OnA ABTOPOB
ABNANTCA MU3JATENbCKUM [JOrOBOPOM

VYenosus nHactosmero Jlorosopa (nanee «Jlorosop») siB-
JISIIOTCS NyOIMYHOM 0pepToil B COOTBETCTBUH C II. 2 CT. 437
I'paxxnanckoro xonexca Poccuiickoir denepaunu. laHHBIN
JloroBop ompenensieT B3aUMOOTHOMIEHUSI MEXIY pelaKilu-
eit xxypHana «I[leguarp» (manee mo tekcry «KypHamn»), 3a-
peructpupoBanHoro denepanbHOi ciy:x060i MO HaA30py
B c(hepe MacCOBBIX KOMMYHHKALIUH, CBSI3U M OXPAHBI KYyJIb-
TYypHOTO Haclieusi, IMEHyeMol B ganbHelnem «Penakius»
U ABIAONIEHCA CTPYKTYpHBIM noapasgenenueM OO0 «M3-
nareiabcTBo H-JI», n aBTOpOM /MM aBTOPCKMM KOJUIEKTH-
BOM (MJIM MHBIM MpaBooOiagaTeseM), UMEHYEMbIM B J1allb-
HelmeM «ABTOp», MPUHABIIUM IyOIUYHOE HpPEITOKECHHE
(otepry) o 3akmouenuu Jlorosopa. ABrop mnepenaer Pe-
JAKIHUU 7S U3J1aHUs aBTOPCKUN OPUTHMHAT UM PYKOIHUCH.
VYka3zaHHbI aBTOPCKUM OPUTMHAN JOJIKEH COOTBETCTBOBATH
TpeboBaHUAM, YKa3aHHBIM B pasaenax «lIpeacraBnenue py-
KOMHCH B XypHam», «Odopmnenue pyxonucu». Ilpu pac-
CMOTPEHUU TOIY4YCHHBIX aBTOPCKUX Marepuanos JKypnan
pykoBoacTByeTCS «EQUHBIME TpeOOBAHUSIMH K PYKOIHCSM,
MpEeACTaBIAEMbIM B OHMOMEAHIMHCKUE KypHansD» (Intern.
committee of medical journal editors. Uniform requirements
for manuscripts submitted to biomedical journals // Ann.
Intern. Med. 1997; 126: 36—47).

B XKypnane nedararorcst paHee He OIyOIMKOBaHHBIE Pabo-
THI TI0 TpodmTio XKypHana.

MHOXECTBEHHBIE U TyOIHpYIOMne My OIuKanuy — 3TO Iy-
ONMKaINK CTaThH, MaTEPUAIIBI KOTOPOH BO MHOTOM COBIIAJAfOT
C y’Ke OTHAX/IbI OITyONIKOBaHHBIMH. JKypHaNI He paccMaTpUBa-
eT paboThI, pe3yNIbTaThl KOTOPBIX 1O OOJBIIEH YacTH yKe ObUIH
OITyOJTMIKOBAHBI MITH OIMCAHBI B CTAThAX, MPEICTABICHHBIX MIIN
MIPUHATHIX IS TyOMUKaNH B IpyTHE TICIATHBIC FIIH AIICKTPOH-
HBIE CPEICTBAa MaccoBO mHpopMarmu. [Ipencrasmnss crarsio,
aBTOp BCET/a JIOJDKCH CTaBUTH PEAAKIIHIO B M3BECTHOCTH 000
BCEX HAMpPABJICHUAX OTOH CTAThH B IEYaTh W O MPEIBIIYIINX
IyONMKAINAX, KOTOPhIE MOTYT PacCMaTpPHBAThCsA KaK MHOXKE-
CTBEHHBIC WJIH TyOIMpyIOImne MyOInKannuy TOH ke caMoi Wi
OYeHb ONM3KOH paboTHI. ABTOp JOMKEH YBEIOMHTH PEIAKIINIO
0 TOM, COICP)KUT JIM CTaThsl y)Ke OITyONIMKOBAaHHBIC MaTepHa-
71, B TakoMm cirygae B HOBOM cTaThe NOJKHBI OBITH CCHUTKM Ha
mpeapITynyio. Komnu Takux MaTepraioB JOJDKHBI TPHIAraTh-
Csl K TIPE/ICTAaBIsIEMON CTaThe, YTOOBI 1aTh PENaKIIH BO3MOXK-

HOCTH IPUHATH PCIICHUEC, KaK IMOCTYIIUTH B IIaHHOﬁ CUTyaluu.
He npuanMaroTcs K meyaTd CTaThH, MPEACTABISAIONINE COOO0M
OTACIIbHBIC JOTallbl HE3aBCPIICHHBIX I/ICCJICZ[OBaHI/Iﬁ, a TaKxXe
cTatel ¢ HapymeHneM «[IpaBmr u HOpM rymMaHHOTO OOparie-
HUS ¢ OM000BEKTaMHI FCCIICTOBAHUI.

Pa3memenne myOauKannii BOSMOXKHO TOJIBKO MTOCIIE TIOTY-
YEeHUS TTOJ0KUTECITEHON peucH3nN.

Bce CTaTbU, B TOM 4YHCJI€ CTATbU ACIHPAHTOB U JTOK-
TOPAHTOB, MyOJINKYIOTCH OeCIIaTHO.

NMPEACTABJIEHUE PYKOMUCKU B XYPHAN

ABTOpCKMI OpHruHan npuHUMaeT penaxius. [loxnucannas
ABTOPOM PYKOIHCH JOIKHA OBITH OTIIPaBIEHa B afpec pedaKiuu
3aKa3HBIM IOYTOBBIM OTIPABICHUEM C YBEJOMJIEHUEM O BPYUEHUU
WM MepesiaHa B PeJaKIUI0 JIMYHO. Pykomuck mpesncTaBisercs B
JIBYX 9K3EMILIApaX (KOIEKTUBHAS PYKOMHCH MOAIICHIBACTCS BCe-
MH COaBTOpamH). Bmecrte ¢ aBTOpCKMM OpWrHHaioM Ha Oymare
HEOOXOMUMO MPEJCTaBUTh MEKTPOoHHBIN BapuanT Ha CD, DVD
WU JIPYTOM 2JIEKTPOHHOM HOCHTENe. ABTOP JOJKEH 3arKcarh Ha
HOCHTENb KOHEUHYIO BEPCUIO PYKOIUCH U JaTh (pailay Ha3zBaHMUE,
cocrosiee U3 (paMUINK MEPBOr0 aBTOpa M MEPBBIX 2—3 COKpa-
ILICHHBIX CJIOB M3 Ha3BaHus crarbu. MHpopmaimio 06 odopmie-
HMM MOXKHO YTOYHMTBH Ha caifrax: http://nauka.gpma.ru u http:/
pediatr.gpma.ru.

COMPOBOAUTEJIbHLIE JOKYMEHTbI
K aBropckomy opuruHary HEOOXOAUMO MPHIIOKHTH SKCIIEPT-

HOE 3aKJIFOYCHHE O BO3MOKHOCTH OITyOJIMKOBAHUSI B OTKPBITOH Ie-

4aty (OJIaHK MOYKHO TTOJTY4HTb I10 3aIpocy Ha aapec nl@n-Lru).
DKCHepTHOE 3aKITI0YEHHE JOIKHO COACPIKATh:

1) Ha3BaHMe cTaTbu, KOTOPOE JOJDKHO OBITH KPaTKMM, HO WH-
(hopMaTHBHBIM;

2) damminio, UM U OTYECTBO KaXKJIOrO aBTOpa C yKa3aHHEM
BBICILICH 13 UMEIOIIUXCS Yy HEro YUCHBIX CTeneHell (3BaHuil)
U WICHCTBA B Pa3INYHBIX 00IIECTBAX;

3) HazBaHue otnena (OTACNCHNUS ) U YUPEKACHHS, B KOTOPOM BbI-
HOJIHSIIACh JJaHHAs paboTa;

4) oTKa3bl OT KaKUX-THOO0 MPaB, €CIU TAKOBBIE UMEIOTCS;

5) uHOGOPMALUIO O MPEIIECTBOBABIIMX MM MOBTOPHBIX ITy-
OnMKanMsAX WM O MPEJCTABICHUH B IPYTOH XKypHAa JIF000H
9acTU 3TOH paboThI;
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6) 3asBiIeHHE 00 OTCYTCTBHHM (DMHAHCOBBIX PETEH3MI aBTOpa K
JIPYTUM aBTOPaM U U3aTENbCTBY;

7) 3asBICHHE O TOM, YTO CTaThs MPOYUTAHA U 00OpPEHA BCEMU
aBTOpaMH, YTO BCE TPEOOBAHMSI K aBTOPCTBY COOJIONCHBI U
YTO BCE aBTOPBI YBEPEHBI, UTO PYKONHUCH OTpakaeT JeHCTBU-
TEJIBHO IIPOJICIIaHHY10 padoTy;

8) wmms, ampec, TenedoHHBI HOMep M e-mail aBTOpa, OTBET-
CTBEHHOTO 3a KOPPECHOHJICHINIO U 3a CBSI3b C APYTHMH aB-
TOpaMH IO BOIPOCaM, KacaroumMes nepepaboTKu, HCIpaB-
JICHWs1 1 OKOHYATEIILHOTO 0/100pEHHsI IPOOHOTO OTTHCKA;

9) K pyKomucH HEOOXOAMMO IPUIAraTh BCE Pa3pelleHus Ha
BOCIIPOU3BEJICHUE YK€ OIMyOIMKOBAHHOTO MaTepuana, Uc-
TOJIb30BaHUE MILTIOCTPALN i1 HH(OPMAIIHIO, 110 KOTOPOH
MOKHO YCTaHOBUTH JINUHOCTB JIIOZIEH, MPECTAaBICHHBIX Ha
¢ororpadusix, a TakkKe Ha yKazaHHe (paMHIMH JML, BHEC-
IIMX BKJIAJ B JAHHYIO PaboTYy.

Pyxonuce cuuraercs nocrynusuiei B Pegakuuro, ecau oHa
MpeJCTaBlIeHa KOMIUIEKTHO M O(opMiIeHa B COOTBETCTBUH C
OIMCaHHBIMU TpeOoBaHUSIMU. [IpeaBapuTeIbHOE pacCMOTPEHHE
pyKomucH, He 3aka3aHHOM Pemakimeil, He aBnsercs (akTom 3a-
KJTIOUEHHUS MEKTY CTOPOHAMH U3aTeIbcKoro Jlorosopa.

IIpu npexncraBneHun pyxonucu B JKypHan ABTOpBI HECYT
OTBETCTBEHHOCTH 33 PACKPBITHE CBOMX (DHMHAHCOBBIX U JAPYTUX
KOH(IMKTHBIX MHTEPECOB, CIIOCOOHBIX OKa3aTh BIMSHHME HA MX
paboty. B pykonucu qOKHBI OBITH YIIOMSIHYTHI BCE JIHLIA M Opra-
HH3aIMH1, OKa3aBIIHe (PHMHAHCOBYIO MOAEPKKY (B BUJIC TPAHTOB,
000py/I0BaHNS, IEKAPCTB MM BCETO ITOTO BMECTE), a TAKKe APY-
roe (MHAHCOBOE WM JIMYHOE yJacTHE.

ABTOPCKOE NMPABO

Penakims orOupaer, roToBUT K MyONMKamuy M IyOIMKyeT
repeiaHHble ABTOpaMy Marepuaibl. ABTOPCKOE ITPaBO Ha KOH-
KPETHYIO CTarbl0 NPUHAUICKUT aBTOpaM CTaTbH. ABTOPCKHUI
TOHOpAp 3a MyOnuKamu crareil B XKypHaie He BbIIUIauMBacTCS.
ABtop niepenaer, a Peakiyst npuHAMaeT aBTOPCKHE MaTepuallbl
Ha CJIE/LYIOIIHX YCIOBHSX:

1) Penakuyu nepemaercss mpaBo Ha opOpMIICHUE, U3JaHUE,
nepenady JKypHana ¢ omyOIMKOBaHHBIM MaTepHanoM ABToOpa s
neneii pedeprpoBanus crareil U3 Hero B PedeparrBHOM jKypHalie
BUHUTH, PHULL u 6a3ax naHHbIX, pacnpocTpanenue XKypHana/
ABTOPCKUX MaTepuajoB B IEUaTHBIX M JEKTPOHHBIX W3IaHUSX,
BKJIIOYAsT pasMelleHHe Ha BBIOPAHHBIX JTHOO CO3MaHHBIX Pemak-
1uel caifrax B cetd MHTepHeET B IEsX AOCTyNa K MyOnUKariu
B MHTEPAKTUBHOM PEXXUME TI000T0 3aMHTEPECOBAHHOTO JIUIIA U3
M000ro MecTa U B Mr000€ BpeMs, a Takke Ha PacIpOCTPaHEHUE
JKypnana ¢ omyOIMKoBaHHBIM MaTepHaoM ABTOPA IO TOAMHCKE;

2) cpoxk peitctus JloroBopa — 5 niet. I1o ucreuennn ykasas-
HOro cpoka Pemaknus ocrasiseT 3a co0oif, a ABTOp HOATBEPXK-
JaeT GeccpodHoe mpaBo Peqakiny Ha MPOAODKEHHE pa3Melie-
HHS aBTOPCKOTO MaTepuaina B ceTi MHTepHeT;

3) Penaxmus Bpase 1o cBOEMy YCMOTPEHHUIO 0€3 KaKHUX-TTHO0
COIIaCOBaHMH ¢ ABTOPOM 3aKITIOYATh IOTOBOPHI U COITIAIICHHUS C
TPEeTbUMHU JIHIIaMH, HalpaBJIeHHbIE HA JOMOIHUTENBHBIC MEpHI
IO 3aIHUTE aBTOPCKHUX U N3/1aTEIIbCKUX TIPAB;

4) ABTOp rapaHTHPYET, 4TO UCIOIb30BaHUE Penakiueii mpe-
JIOCTABJICHHOTO UM TI0 HacTosIeMy JIoroBopy aBTOPCKOTO Mate-
pHaia He HapyILMT NpaB TPEThHX JIULL

5) ABTOp OCTaBiIseT 3a cOOOI MPABO MCIIONB30BATh MPEIO-
CTaBJIEHHBIH 10 HacTosALeMy JloroBopy aBTOpCcKHii Marepua ca-
MOCTOATEIBHO, IepeIaBaTh MpaBa Ha HETO TI0 JOTOBOPY TPETHHM
JIMIaM, €CJIH TO He IPOTUBOPEUHT HacTosmeMy Jlorosopy;

6) Penaxums npemocraBisieT ABTOPY BO3MOXKHOCTH O€3BO3-
ME3THOTO ITOJy9EHHUS OTHOTO aBTOPCKOTO IK3EMILIAPA U3 BIIIE-
IIer0 THpaXka MeYaTHOTO M3JAaHus ¢ MyONuKaueil MaTepraioB
ABTOpa NITN TIOITy9EHHS CIIPABKH C IEKTPOHHBIMH aJ[PECaMH €0
ounmansHON myonuKamy B cetn MHTEpHET;

7) pu mieperneyaTke CTaThy WM €€ YaCTH CCBUTKA Ha TIEPBYIO
myonmkanuio B XKypHaie o0si3arenbHa,

8) Pemaxumst Bpase m3gaBath JKypHaIT TI00BIM THPAYKOM.

noPAAOK 3AKJ/IWYEHMUA OrOBOPA
N U3MEHEHUA ErF0 YCNOBUIA

3axumoyenneM JloroBopa co croponsl Pepakumu siBisiercs
omyOJIMKOBaHKUE PYKONHUCH JaHHOTO ABTOpa B KypHaie «Ilean-
arp» ¥ pa3MelleHNe ero TeKCTa B ceT MHTepHeT. 3akimoueHreM
JloroBopa co cTopoHbI ABTOPA, T. €. IIOIHBIM 1 0€30I0BOPOYHBIM
NpUHATHEM ABTOpOM ycioBuii JloroBopa, siBisieTcst mepenada
ABTOPOM PYKOITHCH U KCIIEPTHOTO 3aKITIOYCHHMSI.

OOOPM/IEHUE PYKOMUCU

TekeT cTaTbu roTOBUTCS Ha JitoOoM IBM-coBMecTuMom
KoMmelotepe B nporpamme MS Word, 3anuceiBaeTcst Ha
CD, DVD, aucketry uiau ApYyroil 3J1€KTPOHHBIA HOCHUTENb,
pacmedaTsiBaeTCsl B JABYX SJK3EeMILIApax M IMpeAocTaBis-
eTcd B pefakuuio. TekcT HoykeH ObITh HamewaTaH 14 ke-
IJIeM uepe3 MOoJITOpa MHTepBaja, 0e3 MepeHOCOoB, Mol He
MeHee 25 MM, cojepXKaTb CCBUIKHM Ha BCE NPUIOKEHHBIE
pucyHku u Tabmuiel. PexomeHayeMmble pas3jienbl: BBeJe-
HUe, W3JI0)KEHHE OCHOBHOIO MaTrepuana (METOAMKA, pe-
3yNbTaThl  HMCCIEIOBaHUA, OOCYXICHHE pPE3yIbTaToB),
3aK04eHHe (BBIBOABI), JUTepaTypa, KIIOYEBHIE CJIOBa
(pyc.), title, name, summary u key words (auri.). B koH-
1[e CTaThU HEOOXOJUMO yKa3aTh IOJIHBIC CBEACHHS 00 aB-
TOpax Ha PYCCKOM M aHIIMHMCKOM s3bIKaX ((haMuiauio,
UM, OTYECTBO, CTENEHb, JOKHOCTb, MECTO PabOTHI, MO-
YTOBBIH agpec MecTa paboThl M e-mail Kaxaoro aBTopa).

Tabdauubl TOKHLI OBITH HamedaTaHbl Ha OTAEILHON
CTpaHHUIE Kaxjaas, UMETh HOMEp M Ha3BaHue. Bce rpadsl
JOJIKHBI UMETh 3aroJOBKH M OBITH 3amoiHeHbl. Cokparie-
HHUS CJIOB B TaOMNIIaX AOMYCKAIOTCS TOIBKO B COOTBETCTBUH
¢ TOCT-1-5-68. [ToBTOPATH OAHM U T€ K€ JAHHEBIE B TEKCTE,
Ha PUCYHKAaX M B TaOIMIAX HE CIEAyeT.

Pucynku, cxembl, pororpadum mOIKHBI OBITH Mpea-
CTaBJICHBI B 3JICKTPOHHBIX TOUCUHBIX (hopmaTax tif (300-600
dpi, HE MeHee 9 cM mUpPHUHON), bmp HUIH B BEKTOPHBIX HOp-
marax Adobe Illustrator (ai, eps), Corel Draw (cdr), Adobe
Acrobat (pdf). Eciun Bel BeTaBuau pucyHok B MS Word,
He 320y1bTe NPUJIOKUTH UCXOAHBIH daii.
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Cymmapublii  o0bem. OpuruHaibHas craTbss — J0
15 cTpanun (TpeOoBaHHMS K TEKCTY: CM. TEKCT CTaTbu), 00-
30p — 710 25 CTpaHHIl, KpaTkoe COOOLIeHNe — 10 5 CTPaHHMIL.

Crartbsl 1071KHA UMETh (Ha PYCCKOM U aHITIMICKOM SI3bIKaX):
1. 3arnaBue, TOYHO OTpaXkarollee COePKaHUE CTATHU.

2. ®aMuiInn, HIMEHA ¥ 0TYeCTBA AaBTOPOB.

3. JIoKHOCTB, 3BaHHe, y4YeHasl CTelleHb KAayKI0I0 aBTOpa.
4. TloaHOe HA3BaHMeE YUPeKICHHIT ¢ MOYTOBLIMH aJpecamMu
u e-mail Bcex aBTOpOB.

5. Pe3iome (10NIOBHHA CTaHAAPTHON CTPAHMIBI, HA PYCCKOM
U aHIMiickoM s3bIKax). Pestome He TpeOyeTcs npu myOnuka-
LM PELEH3UH, 0TYeTOB 0 KOH(EPeHIHAX, HHPOPMALUOHHBIX
nuceM. CtatesaM B paszaene «Ciydail u3 NIpakTUKN» He TpedyeT-
csl pe3toMe, MPOCch0a yKa3bpIBaTh KIIOUEBBIE CIIOBA.

6. KiroueBble c10Ba (Ha PyCCKOM H AHIVIMHCKOM f3bIKAX):
oT 3 10 10 KIOYEBBIX CIOB MM CIOBOCOUCTAHUH, KOTOpBIE
OyIyT crocoOCTBOBATh MPABHIBLHOMY IMEPEKPECTHOMY HMHAEK-
CUPOBAHUIO cTaTbU. Vcnonb3yiTe TEPMUHBI U3 CIMCKA MEIU-
LMHCKUX MpenIMeTHBIX 3arojoBkoB (Medical Subject Headings),
npuBesneHHOro B Index Medicus (eciu B 3TOM CIIHCKe elfe OT-
CYTCTBYIOT HOAXOSIIIIE 0003HAUCHHS [Tl HEIaBHO BBEICHHBIX
TEepPMHHOB, TO0epuTe Hanboee OIU3KUE U3 UMEIOIINXCS).

Cnucok JuTepaTyphl COCTABIIACTCS TOIBKO IO paboTam,
LUTUPOBAHHBIM B TeKcTe. Bce paboThl, yOMSHYTHIC B TEKCTE,
JIOJKHBI OBITH BKJIFOUCHBI B CITHCOK.

Crcok mokeH OBITh BBICTPOCH B al(haBUTHOM MOPSKE,
CHaJaJsa pyCccKOro, 3aTeM JaTHHCKOro andasuTa.

Homepa murar i CChIIOK B TEKCTE CTAThH JOJDKHBI OBITH yKa-
3aHbI B KBAJPATHBIX CKOOKax. OHM JOJKHBI COOTBETCTBOBATH HO-
MepaM B IIPUCTATEITHOM CITHCKE JINTEPATy L.

CoxparmieHus Ha3BaHWH HHOCTPAHHBIX KYPHAJIOB JIOJDKHBEI
COOTBETCTBOBATh COKpAIIEHHUAM, IpHHATEIM B Index Medicus.
Ecmm y cratsu 10 4 aBTOPOB, TO OHM yKa3bIBatoTCA Bee. Eciu aB-
TOPOB O0JIee YETHIPEX, TO YKA3BIBAIOT MEPBHIX TPEX, a Jajee Clie-
ayet «u ap.». [Ipn yka3aHUM HECKOJIBKHX CTaTeil OJJHOTO aBTOpa
HX HEOOXOJIIMO BBICTPAMBATh B aJI(h)aBUTHOM MOPSIKE COABTOPOB
WM Ha3BaHUH.

CCBUIKM Ha TIATEHTHI, TOJIC3HbIE MOJICNH U TOMY MOI00HOE
B CITMCOK JIUTEPATypHI HE BKITIOYAIOTCS, MX O(GOPMIIIOT B BHIC
CHOCOK B KOHIIE CTPAHHIIBI TEKCTA.

CoxparmieHus: U1 0003HadeHUs ToMa — 1., U1 HoMepa —
Ne, s crpanmn — C. B aHmIosA36I9HOM BapHaHTe: ToM — Vol.,
HoMep — N, cTpanuiel — P.

OTBETCTBEHHOCTb 32 TOYHOCTH CBE/ICHHUN B CITUCKE JIUTEpa-
TYpPBI HECET aBTOp.

[Tpumeps! OndMMorpadMIeCcKUX OMUCAHH]:

a) xkumra: @eoopos C. H. VIMIuTaHTanus NCKYCCTBEHHOTO
xpyctanuka. — M.: Megumuna, 1997. — 207 c.

6) aBropedepar aucceprauun: Kypwviwesa H. M. Ocoben-
HOCTH Pa3BUTHS KaTaPaKThl Y OOIBHBIX IEPBUYHON OTKPBITO-

YTOJIBHOM I1ayKoMoii: ABTOped. AuC. ... KaH/I. MeJl. HayK. —
M., 1996. — 20 c.

B) MeTomuueckue pekomeraanun: 400yikadviposa M. JK.,
E¢umosa M. H., Axybosa JI. B. ['maykoma ¢ HU3KUM JiaBJie-
HHUEM: IMarHOCTHKa, KIMHUKA, Je4eHHe: MeTo. peKoMeHIa-
uun // MHUMU I'b um. I'enpmronsia. — M., 1996. — 14 c.

r) crarhst U3 coopuuka: Kananxooxcaes b. A. Manbie TOH-
HEJIbHBIC pa3pe3bl B XUPYPruu Karapaktel // EBpo-A3uarckas
koH(D. 1o odrambmoxupyprum, 2-s: Marepuansl.— Exare-
punOypr, 2001. — C. 25-26.

n) cratbs u3 xkypHana: borvwynos A. B., Hnvuna T. C.,
Epmaros H. B. u nip. Jlazeprepanuist XpoHU4eCKOI OyIIe3HON
keparonaruu // BectH. opranemomnoruu. — 1987. — Ne 6. —
C. 38—40.

€) cTarhsi W3 HMHOCTpPAaHHOrO ypHana: Epstein R.J.,
Fernandes A., Gammon J. A. The correction of aphakia
in infants with hydrogel extendedwear contact lenses //
Ophthalmology. — 1988. — Vol. 95, N 8. — P. 1102-1106.

JK) Te3uChl B 3apyOekHbIX cOopHukax: Egorova E. V.
Surgical technology for prevention of posterior capcule
opacification // Condress of the ESCRS, 19-th: Abstracts. —
Amsterdam, 2001. — P. 226.

3) MHTEpHET-OKyMeHThl: Medsedes b. H., [lpoxuney A. T.
[IpumeHenne >TUICHAMAMUHTETPAYKCYCHOM KHCIOTHI B JIede-
HHM JIeHTOBUIHOHN Kepartonarun. — 2008. — URL: http://www.
oftalmika.com/stat lentovid.html (nara ooparenust: 17.09.08).

PELIEH3UPOBAHUE

Crarbu, mocrynuBimine B Penakiuro, o0s3aTenbHO pe-
LeH3upyloTcs. Eciin y peneH3eHTa BOZHUKAKOT BOIPOCHL, TO
CTaThsl C KOMMEHTapHUsIMH PElleH3eHTa BO3BpalaeTcss ABTO-
py. JaToii mocrymieHus CTaTbu CUMTACTCA JaTa IOJYy4CHHs
Pepaknyedl OKOHYATENbHOIO BapuaHTa cTaTbM. Pemakuus
ocCTaBiIsIeT 3a co00il mpaBO BHECEHUS PEJAKTOPCKUX H3Me-
HEHUH B TEKCT, HE HCKAXKAIOIUX CMBICIIA CTAThU (JTUTEpaTyp-
Has U TEXHOJOTUYecKas MpaBKa).

ABTOPCKUE 3K3EMMJAPLI XYPHAJNA

Penaxumst 06s3yercst Boiath ABropy 1 sx3emiuisip XKypHa-
Ja ¢ OmyOJIMKOBAHHONW PYKONHUCHIO. ABTOpBI, MPOXKHBAIOLINE
B Cankr-IlerepOypre, nomydaror aBropckuii sx3eMiuisip JKyp-
Halla HerocpeacTBeHHO B Penakumu. MHoropopnuM Asropam
aBTOPCKUi AK3eMIULsIp JKypHaia BhIChIIaETCS Ha aJjpec aBTopa,
OTBETCTBEHHOT'O 32 MOJIyYEeHHUE MPOOHBIX OTTHCKOB U aBTOPCKO-
ro sk3emiuspa XKyphana.

AQPEC PEJAKLMU
ABroBckas yi., 17, opuc 5A, Cankr-IlerepOypr, 198152.
Ten.: (812) 784-97-51(50), daxc: (812) 784-97-51(50);
e-mail: nl@n-1.ru, scrcenter@mail.ru.
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