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W3naHve 3apervicTpupoBaHo B GenepanbHoil cryxbe o Haraopy 3a COBNIOAEHMEM 3aKOHOIATENbCTBA

B C)epe MacCOBbIX KOMMYHIKALIIA 11 OXpaHe KynbTypHoro Hacneus 16 despans 2007 roga. CenpetenscTso o peructpaimm MK Ne GC77-27224.
Pewenviem npesuanyma BAK PO xypHan BkiioyeH B nepeseHb Nepuoavyeckyix U3Tanvid, DeKoMeHfI0BaHHbIX s nybnvkauym pabot couckareneit Y4eHbIx CTeneHeit.

Boe npasa 3alLLLeHsl. Hit 0fiHa YaCTb 3TT0 U3LAHWIS He MOXET GbiTh 3aHECeHa B NawSTb KoMMbioTepa MG0 BOCTpOM3Beaena MoBi cniocobom 663 pefiBaPHTENIbHOTO MMCHMEHHOR PR3peLUeHYs U3LaTens.
VHCTpyKuS [115 BTOPOB pa3MeLLeHa Ha caiite www. annaly-nevrologii.ru Mnara ¢ acnupaHToB 3a nyBAVKALM He B3MAETCS.
PyKOACH M WITHOCTPALIM He BO3BDAUIAIOTCS. 3A COZIENXaHWe DEKTaMHbIX nyOnVIKALYiA OTBETCTBEHHOCTb HECET PEKTaMOZATENb.
XypHan pewieH3upyembii, BoIxomT 4 paza  rog, Tpax 1o 4 100 k3.
Nonnucka B pegakuwy 1 Ha caitre. NMopnucoit nrgexc B kaanore «pecca Poceuw»: 11878 (na rog), 29662 (wa nonropa).

Ha 1-4i c. o6noxku: dparmentsl pucyrka 2 u3 crarsin C.H. Kymakosoif, A.B. Mepecesosorh, M.B. Kporexkogoii 1 Ap. (c. 24)
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MDakTopbl pUCKa COCYAUCTHIX
3a00JIEBaHUI TOJIOBHOI'O MO3ra
10 JAaHHBIM CKpVMHUWHTA HONYJISILINN
CpeIHETro BO3pacTa I. YIbsIHOBCKA

B.B. Maumm, JI.A. Benosa, JI.B. Canpbiruna, M.A. Kpasuenko, FO.4. Bapakun, E.B. Thenosckas, 3.A. Cycina

OIBY BIIO «Yavsnosckuii eocydapcmeertbiil yrusepcumen»;
QIBY «Hayyuoiii uenmp nesposoeuu» PAMH (Mocksa)

[lnanuposatue u ovyerxa sppexmusHocmu e4eOHO-RPOPUAGKMUYECKUX MePORPUSMULL NO CHUNICEHUI OpeMeny uepedbposackyaspHbix 3abonesanuil (1[B3)
HeB03MOICHbL 0e3 J0CMOBePHOL UHMOPMAYUU 00 OCHOBHBIX SNUOCMUOA02UMECKUX NOKA3amesx 0oaesHeil smoii epynnvl u ux pakmopos pucka (OP). Lleavio
uccnedosanys cmano usyHenue pacnpocmparenrocmu Gaxmopos pucka L[B3 cpedu nacenenus 6 so3pacme 40—59 aem. B pamkax cnaouinozo ckputunea
OMKPLIMOIl nONYASyuUU yHuGuyuposantoe obcredosanue npouinu 157 myxcuun u 343 acenwunnt. Iloayuenvt dantvie 0 pacnpocmpanennocmu caedyiouux OP:
0MSAL0UCHHAS HACACOCMBEHHOCHT, 1O 00Ae3HIM cucmembl kposoodpawerus — 17%, apmepuanshas eunepmorus — 47%, uwemuyecxas 6oaesus cepoya — 9%,
caxapbiii duadem — 3,4%, mepuamenvhas apummus — 1,8%, mpansumoprvie uwemuueckue amaxu — 1,4%, eunepmonuuecKue uepeOpanbHbie Kpusbi —
5,6%. Taxace ouenusanuce nosedenyeckue OP — kypenue, 3n0ynompebienue aixo2onem, Huskas gusuveckasn axmusrocmo. Tlokasanol paziuuus 6 yacmome
gvisgnenuss OP 6 sasucumocmu om nona, sospacma, yposus odpasosarus. Ilpedcmasaernvie darnbie nodmeepicoarm HeodXo0uMocmb NOGbileHUs ek -
MUBHOCMY KposedeHUs NPOPUAAKMUMECKUX MePORPUSMULL cPedu ALY, BbIUEHA3BAHH020 03DACMA U MOZYM OblMb UCNO0Ab308AHbI 015 UX NAAHUPOBAHUS U OYeH-
Ku ek mugHocmu.

Kmouesble cioBa: (GakTophl prcka, 1epedpoBacKyIsIpHbIe 3a001eBaHMs, SMIEMUOIOTHS, apTepUaTbHas TUIIEPTOHMS, MHCYIBT,
TpaH3UTOpHAs MIIEMUYECKas aTaka, TUTePTOHNYECKHi Kpu3, TPpoduIakTHKa.

Beenenue

pobsieMa COCYOMCTBIX 3a00JeBaHUN TOJIOBHOTO

MO3ra WMEET WCKIIOUUTETIbHYI0 COLUATBHYIO

3HauUMOCTh [9]. Bemyiuee 3HaueHue B CHIDKEHUM

3a00/71€BAEMOCTH, CMEPTHOCTU M MHBATUIM3ALY

HaceJIeHUs TPUHAUIEXKUT MePBUYHOM Tpoduak-
TUKE, BKIIOYAIOIIEH KOPPEKLUIO OCHOBHBLIX PETYIUPYEMBIX
axropos pucka (OP) [10]. B Hactosiee Bpemst mog ®P paz-
BUTHUST 3a00JIEBaHUSI TIOHUMAIOT PA3TMYHbIE KIMHUYECKMUE,
OuoXUMHUYECKUe, MOBEACHYECKUEe U APYTHE XapaKTepPUCTUKHU,
CBOMCTBEHHbIC OTIEAbHOMY YEJOBEKY (MM OTACIbHBIM
TIOMYJISMSM), @ TAKXKE BHEITHYE BO3IEHCTBUS, YKa3bIBAIOIIIIE
Ha TIOBBILIEHHYIO OTMACHOCTh Pa3BUTHUSI OTPEIEIEHHOTO 3a00-
nesaHus [11]. TTokazaHo, yTo BHeApeHHE MPODOUIAKTUYECKUX
METO/IOB JIEUEHUSI U MEp 10 yMeHbleHn o Bo3aeiicTeust OP Ha
3[I0POBbE HACEJEHUs, CIIOCOOCTBOBANIM 3HAYUTETBHOMY CHHU-
JKEHUI0 B TeueHue mocneqHux 40 jeT mokasateneii 3adoseBae-
MOCTH BO MHOTHX cTpaHax mupa [15]. OqHako ypoBHM cMepT-
HOCTH ¥ MHBJIMIHOCTU OT LIepeOpOBACKYJISIPHBIX 3a001€BAaHUI
(LIB3) ocratorcs BbicokuMu. [lnaHMpoBaHUE U OILIEHKA
3(hheKTUBHOCTU J1€YeOHO-NPODUIAKTUYECKUX MEPOMPUSITUI
o cHxeHuo opemenn 11B3 HeBo3MoxHa 0e3 TOCTOBEpHOIA
nHbOpMaLMU 00 OCHOBHBIX SMUAEMUOIOTMYECKUX MOKa3aTe-
JSIX 9TOU Tpynmbel Oone3Heir m ux (akropoB pucka [2].
PacnipoctpaHeHHOCTb OCTPBIX CEpAEYHO-COCYAUCTHIX 3a00J1e-
BaHuit (CC3) pe3ko Bo3pacTaeT B 2,5—3 pas3a, HAUMHAs C BO3-
pactHoii rpynmsl 40—49 ner [3]. M3yueHue Bo3MOXHOCTE
npodunaktiku LIB3 B 3T0i1 1 cienyroneil BO3pacTHBIX IPYII-
Max TMpeacTaBiseTcsl Haubosiee aKTyaJbHbIM, B CBSI3U C TEM,
YTO, C OHOI CTOPOHBI, yX& MOXHO OXHUIATh 3HAUUTENbHYIO
pacrpocTpaHeHHOCTh U cTereHb BhipaxkeHHoct OP, a ¢ apy-

roit — koppekiusi OP, BbIsIBIeHHBIX HA PAHHUX CTAIKSIX I1ATO-
JIOTUYECKOTO TIpoliecca, CUNTaeTCsS Hambojee 3(PQPeKTHBHOI.
[MpexcraBneHHbIe TaHHbBIE TIOJYYEHBI BO BPEMs TTOMY/ISIIIMOH-
HOTO MCCIIEIOBAHMUS B T. YIbSHOBCKE, TIPOBOAMMOTO B paMKax
npoekta MexayHapoiHO! accolMaliui HEBPOJIOTUY U HEIPO-
Hayk (MAHH) 1o nccnenoBanuio (pakTopoB prcKa, KIMHUKH
U MPOTHOCTUYECKON 3HAYMMOCTM HAUyaJbHBIX TPOSBICHUN
LIB3. OcHoBHOII 1e/bI0 TIPOEKTa SIBISIETCS pa3paboOTKa peko-
MEHIAIMI 10 COBEPIIEHCTBOBAHMIO CUCTEMBI MPOPUIAKTUKY
HapyIIeHUT MO3rOBOrO KPOBOOOPAIICHHS B YCIOBHSIX JieueO-
HBIX YUPEXIEHWI MEPBUYHOTO 3BEHA 31paBOOXPAHEHMSI.

MarepuaJibl 1 METObI

[TpoBeneHO OTHOMOMEHTHOE AMUIEMUOTIOTUYECKOE UCCIEN0-
BaHME — CIUIOIIHON CKPMHMHT OTKPHITON MOMYISLIUU (MyX-
YMH ¥ XeHIMH 40—59 5etT, mpoXWBalIIUX Ha TEPPUTOPUU
JIBYX TepaneBTUYECKUX BpaueOHBbIX ydyacTKoB Ha 0Oaze ['Y3
Toponckux momukarmHUK Ne 1 1 Ne 2 1. VIbsiHOBCKa.

BrigBasmch M aHaIM3MPOBANIMCH CIEHYIOMINE (PaKTOPHI
pucka LIB3: 1) HeMonuduurpyembie — BO3pAcT, 1MOJ, HAaCIe -
CTBEHHAsl OTSTOLIEHHOCTb B OTHOIICHUY 00JIe3HEN CUCTEMbI
kpoBoobpamenust (BCK); 2) moBemeHueckue — KypeHHue,
yIoTpeOeHIe aTKOToJs HeIOCTaTOuHAasl (pr3MIecKass aKTHB-
HOCTh, M30BITOUHAS Macca Tejia, MPUMEHEHUE OpalTbHBIX
KoHTpauentuBoB; 3) BCK — caxapHbiii nuadet (C/1), neMu-
yeckas 6one3nb cepaua (MBC), aprepuanbHas runepToHUs
(AT), tpansutopHble nmemMuieckue araku (THA), rumepro-
Huueckue nepedpaibHbie kpusbl (1K), Beissienue @P ocy-
HIECTBSIOCH B X0/I€ CKPUHUHTA MOMYJISLUY C TPUMEHEHUEM
crielaabHbIX BompocHUKOB (Poy3a, «HayuHoro neHTpa HeB-



OPUIMVHATIBHBIE CTATBI. KnuHideckas Hesposoris

pojorun» PAMH), onpenenenust pocta u Beca odcieayeMo-
ro — BboluuciaeHue uHaekca Kerne), mposenenHus OKI.
HWcnonb3oBanuch Takxke JaHHbIE aHAMHeE3a M aHAJIM3MPOBa-
JIMCh MEAULIMHCKUE JTOKYMEHTBI.

Crartuctuyeckasi o6paboTKa MPOM3BOAMIACH C TTOMOLIbIO
maketa mporpamm Statistica 8.0 (StatSoft, CIIIA).
KonuuecTBeHHbBIE TaHHBIE OIMCAHBI C TIOMOIIBIO MEIUAHHBI 1
KBapTUJeil, KayeCTBEHHbIC AaHHbIC TMPEACTABICHBI B BUJE
a0COMIOTHBIX 3HAUeHWi, MpoueHTOB U noneil. CpaBHeHUE
TPYIII IO KaYeCTBEHHBIM ITOKA3aTeJSIM BBITIOIHSIOCH C TOMO-
IIbI0 TOYHOTO JBYCTOPOHHEro Kputepus Puiepa B 3aBUCH-
MOCTH OT YHciia HabmoeHuit. J{ist Bcex KpuTepreB 1 TECTOB
pa3IMums TPU3HABATHUCH CTATUCTUYCCKM 3HAYMMBIMU TIPH
p<0,05.

Pe3ynbrathi

Ha uccnenyembix yyactkax mpoxuBaeT 578 myxuumH u 830
JKEHUIMH B Bo3pacTHoii rpynmne 40—59 net. U3 Hux obcieno-
BaHo 500 nuu: 157 MyXunH U 343 XeHIIMHBI, CPeIHUN BO3-
pact — 52 (46; 56) roza.

AKTHBHOCTb XEHIIMH MO SIBKE Ha 00C/IeqOBaHUE CTaTUCTU-
yecku 3HauuMmo (p<0,01) mpesblmasa Myxckywo (puc. 1).
My:KUiHBI Yalie OTKa3hIBaINCh OT MPOBEACHUS MCCIeN0Ba-
HUSI, CChUIASsICh HA HEXeJaHWe 3aHMMAaTbCs CBOMM 310POBb-
€M, 3aHITOCTh, OTCYTCTBME IIPUYMH Ul OECIIOKOICTBA O
CBOEM 310POBbE, OECIOIE3HOCTHIO HAOMIONEHUS Y Bpayei.

B coBpemenHoit Poccuu pacnpocTpaHeHHOCTh OCHOBHBIX
CC3 upe3BbluaiiHO BbICOKA Y PAOOTHUKOB HEMPOU3BOJICTBEH-
HOIf cdhepbl M COITOCTaBAMA C TAKOBOH Y JIMII, 3aHATHIX TSKe-
JIBIM (PU3MYECKUM TPYAOM, a TakkKe Ha O(PHUIMANIbHO TpPHU-
3HAHHBIX BPEIHBIX MPOMBILLIEHHBIX TPon3BoACcTRaxX [13].

PazneneHuie o6caen0BaHHbIX JUIT T10 3aHSITOCTH MPEACTaBe-
HO Ha puc. 2.
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puc. 1: [long MYXYUH W XEHLLUMH, OTKNMKHYBLLUXCA Ha npuUrialleHne MPOMTH obicne-
[0BaHue.

6% B fomoxossitka

ﬂ (He paboTana o nexHcum)
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He pabotaet (neHcus no Bo3pacTy)
[ PaGoraer

. WHBannaHocTh

puC. 2: 3aHATOCTb 06CNEZI0BAHHOMO HACENEHMS.

(DaKTOpr pucka CoCyanCTbIX 3aD0NEBaHMiA rONIOBHOTO M03ra B T. Y/IbSHOBCKE

26% . Boicwee

HeokoH4eHHOe BbicLIee

M Henonroe cpeatiee
. CpepHee obuiee

CpeJJ.Hee cneuuasnbHoe

puc. 3:  Pacnpenenee 06cnef0BaHHbIX UL, MO YPOBHIO 00PA30BAHYS.

Cpenu o0cieqoBaHHBIX HaMM JUIL Mpeobnaganu padoTaro-
e,

VpoBeHb 00pa3oBaHMs BIMSAET Ha MHPOPMUPOBAHHOCTH
YeJloBeKa M IMO3BOJISIET IIpeironaraTh 0ojiee CO3HATENbHOE
€ro OTHOILEHHUE K CBOEMY 310pOBbio [8].

[MpoBeneHa oneHka pacrnpeneieHus: o0CIe0BAaHHBIX JIUIL B
3aBUCHMOCTH OT YPOBHSI 00pa3oBaHus (puc. 3).

B Haiueit koropte npeo6ananu auua ¢ BhICIIAM 00pa3oBaHu-
eM. JIMia co cpeMHUM ¥ HEeTOJHBIM BBICIIMM 00pa3oBaHUEM
Yale 0TKa3bIBAIUCh OT yYaCTHUS B UCCAEOBAaHUU, MOTUBUPYS
CBOE HEXEJIaHWEe 3aHUMAThCS 300POBbEM B CBS3M € OOJIBLION
3aHSTOCTBIO, HEMIOHMMAHUEM CMbICa TPOBEICHMS UCCIEeN0-
BaHMUS, OTCYTCTBUEM OCTPBLIX COCTOSIHMI M 3a00JjeBaHUM,
BEIYIINX K HAPYIICHHIO TPYIOCITIOCOOHOCTH.

Mo ganusiMm BO3, 3m0poBbe Ha 20—22% 3aBUCUT OT TEHETH-
yeckux (akTopoB. B mcciemyeMoii Tpyme npoaHaau3upoBa-
Ha OTSITOIICHHOCTh HACTEICTBEHHOCTH ITO HAJTMYMIO B aHAM-
Hede y Onuxaimmx poacTBeHHMKOB BCK (mHbapKThI,
nHcynbeTel) U AT (puc. 4).

OrdrouieHHbI HaCIeICTBEHHbIN aHaMHe3 1o pa3BuTuio bCK
Y POIICTBEHHUKOB B Bo3pacte 10 60 JieT ObL BBISIBICH y 85 JIHII
(17%). Hannuue BCK y ponutesneii, OpaTbeB, cectep B BO3-
pacte mocie 60 net onpeneneHo y 166 (33%) ven.

CKJIOHHOCTD K MOBBIILEHHBIM LUbpaM ALl y pOACTBEHHUKOB
B Bospacte 10 60 ner Obita usBectHa 170 (34%) nuuam u3
Bcex o0OciemnoBaHHbIX. Al y pOACTBEHHUKOB, BBHISIBJIEHHAs! B
Bospacre nocie 60 siet, 3apeructpuposana y 143 (29%) auu.

17 (3,4%) MyX4MH U XEHIIUH HEe CMOTJIM TPEIOCTABUTh TaH-
HbIE 0 HACJIEJICTBEHHOCTH O PA3TUYHBIM MPUIMHAM: PAHHSISI
CMEPTb POAUTENEl, OTCYTCTBUE MH(MOPMAIIMKM O POIUTEISIX U

KPOBHBIX POACTBCHHHUKAX.
37%
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1 1 1

%
30 31%
20 20%
10 1%
0 1

HacnepcteenHocT  HacnenctBenHocTb HacnepncteeHHoCTb  HacnencTBEHHOCTb
no 6CK B Bospacte no BCK B Bo3pacte o Al B Bo3pacte o Al B Bo3pacTe
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puc. 4: - OT9rouieHHOCTb HacneacTBeHHOCTY Mo BCK (MHGApKTbI, uHeynbTbl) v no A
CPeMM MyXYH 1 XeHuuuH 40-59 ner.
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TakuMm 06pa3oMm, B LIEJIOM J0JIsI JIUL] C HACJEACTBEHHOM TIpesi-
pacnoioxeHHocThio K BCK u AT cpenu Bcex 00cie10BaHHBIX
cocrabuia 50% u 63% cooTBeTcTBEHHO. [1pY 5TOM IOBbILIEH-
Has BeposATHOCTb pa3BuTusa bCK B TpymocnocoOHOM Bo3pac-
Te BBISIBJIEHA Y KaX/I0T0 TsIToro, a Al — y KaXKI0To TPEeThero.

Vipexnatomee BoisiBIeHNe W Momudukans OP wHcynbra,
KOTOpBIE MOXHO M3MEHUTh, — 3TO 3(D(EeKTUBHBII MyTh CHU-
SKEHUS ero pucka [16]. Belra mpoBeneHa oleHKa pacipocTpa-
HeHHocTH ocHOBHBIX BCK B mcciaemyemoil momymsimuu
(tabm. 1).

AT cunTaercs He TOJNLKO OIHUM U3 IIaBHBIX (PAKTOPOB pucKa
pa3Butusi CC3 1 CMEPTHOCTM OT HUX, HO U BeaylIuM (hakTo-
POM pHCKa Pa3IMIHBIX (hOPM IIepeOPOBACKYISIPHOM ITaTONIO-
ruu [1, 14, 17]. AT BbisiBI€Ha ¢ OTMHAKOBOI YaCTOTOM Y MyX-
yuH U XkeHuwH, p=0,339. Takxe Hamu BoisiBaeHo 44 (9%)
crydas BIIEpBHIC 3a(MKCUPOBAHHOTO TTOBBIIICHHOTO YPOBHS
AJl 6e3 4eTKUX TaHHBIX O BO3MOXHOM PETYJISIPHOM TOBBIIIIE-
Huu AJl B aHaMHe3e. [MMOTEH3MBHYIO TEPAIUIO PETYISIPHO
WIN IJIUTENbHBIMU KypcaMu mojtydanu 112 (48%) maiueHToB
¢ AT, 13 HUX BO BpeMsl CKpMHUHTA 1ieJeBble Hudpbl ALl ObuIH
3aperucTpupoBaHbl TONbKO y 4 yen. Cpenu Bcex ciyvaeB Al
COCTOSIT Ha TUCIIAHCEPHOM yUeTe B TOJMKIMHHUKE IO TIOBOLY
naHHoro 3aboneBanust 16 (7%) ven. Y 162 (69%) muu ¢ AT
OblJ1a OTSATOLIEHA HACJENCTBEHHOCTb MO TaHHOMY 3aboJeBa-
HMIO, TOTJA KaK y Jul 0e3 BhIsIBIeHHOM Al OTSromeHHbI
HAaCJIEICTBEHHBII aHAMHE3 ObLI BBISBICH CTaTHCTUYECKU
3HaunMo pexe — B 121 (55%) cnyuae, p<0,05.

B mpoCHmeKTMBHBIX HMCCIEIOBAHUSAX IOKA3aHO, YTO PUCK
CMEpPTH OT MHCYIIbTa cpeau nauueHToB ¢ CII 2 Tima Bbllle MO
cpaBHeHUIO ¢ mauueHTamu 0e3 Hero [18]. IIpoBemeHHOe
uccienoBaHue mokaszano, uto CJ[ omMHAKOBO pacmpocTpa-
HEH cpelr MYXXUMH M XEHIIUH B 00CIeIyeMOil BO3PacTHOI
rpyme.

MBC gpnsgercs BaxHeHIUM (aKTOpOM pUcKa pa3BUTHS Ullie-
muyeckoro uHcynbra [5]. [lo HammMm maHHbIM, vanie MBC
BCTpeyanach y MyxunH (14 ciaydaeB — 8,9%), yeM y KeHIIMH
(15 cnyyae — 4,3%), p=0,02. Cpemn Bcex ciydyaeB UBC
25 (86%) nmuuam ObLIO M3BECTHO O CBOEM 3a00JIeBaHUM,
OCTaJIbHBIC XX€ CITy4ad OBbLIM BBISBJICHBI BIIEPBBIE MO JaHHBIM
onpocHuka Poysa.

[Tpu omeHKe B3aMMOCBSI3M MEXIY MepIaTeIbHON apuTMueit
(MA) u ueMuyecKuM MHCYJIBTOM YCTAHOBIEHO, 4To MA
HEPEeBMAaTUYECKOTO TeHe3a CIOCOOCTBYET BO3HUKHOBEHUIO
5% WIeMIYecKNX WHCYJIBTOB €XeTOTHO, a PEBMAaTHUECKOTO
— B 5 pa3 0o0JbIIIe; B TO XK€ BpeMsI CMEPTHOCTh OT MIIEMITUe-
CKOro MHcyabra y nui ¢ MA BaBoe BbIllie, YeM B 0OIIei
monynauun [6]. B mccemyeMoii Bo3pacTHOU Tpymme MA
PEeruCTpUpOBaNach ¢ OMMHAKOBON YacTOTOI y 000MX MOJIOB,
p=0,221 (tabxa. 1). HeoOX0QMMO OTMETUTh, UTO CPEeIN BCEX

Tabmuua 1: PacnpocTpanenHocTb BCK B uccnezyemoit nonynsuuy.

Ar ch UBC MA

Yneno | % |Ymcno| % |Ymeno| % | Ymeno | %
Kenwmnpl | 158 46 15 44 15 4,3 5 15
Myxuubl | 76 48 2 26 14 8,9 4 2,6
Bcero 234 4 17 34 29 58 9 18

I'Ipmmeqanne: * = CTATUCTUYECKN 3HaMMbIE a3nn4ng MEXLY MyX4nHaMU U XEHLLMHAMN
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puc. 5 ToBeeHyecKie GakTopbl pUCKa B UCCAEMYEMON MOMYNSLMM.
I'Ipwmewaume: * — CTAaTUCTUYECKM 3HAYMMbIE pasnnyng MEXY MyX4vHaMU 1 1 XEHLMHAMM

cnyyaeB MA mpeobianaia mapokcru3ManbHas opma ¢ Kpaii-
He peAKMMM DBMU30JaMM MapoKCHU3MOB (pexe OJHOTO
pasa/ronm).

[To maHHBIM pa3IMYHBIX UCCIEIOBAHMI, IPAKTUYECKOE BHEI-
peHue 310poBOro obpasa XKMU3HM MO3BOIUT Ha 80% CHU3UTH
PMCK IIEPBUYHOIO MIIEMUYECKOTO MHCYJIBTA 10 CPABHEHMUIO C
TAKOBBIM Y JIMII, He MOAMMUUMPYIOIINX CBOI 00pa3 XU3HU
[14]. Hamu mpoBeaeHa olieHKa pacipoCcTPaHEHHOCTH OCHOB-
HBIX ToBeaeHueckux OP (puc. 5).

KypeHue yBeMunBaeT puck pa3BUTHsI MHCYJIBTA BIBOE, YCKO-
psIeT pa3BUTHE aTEPOCKIIEPO3a COHHBIX U KOPOHAPHBIX apTe-
puii [11]. Haubonee Kypsammmu B UccaeayeMOi BO3pacTHOI
Tpyme sSBIsioTcs MyskunHbl — 60 ven. (38%), p<0,001. U3
Hux 21 (35%) uen. BeIKYpuBaeT 60JIblie OOHOM MAYKK B I€Hb.
B OGecemax obcneayemble MOTMBHMPOBANM JaHHYIO BPEIHYIO
TIPUBBIYKY ITOBBIIICHHBIM TICHXO3MOLIMOHAIBEHBIM HaIpsiKe-
HUEM, CUIbHOM (DM3MYECKOM 3aBUCUMOCTBIO M HEXeJaHUueM
MOHMMATh BPETHOCTb JAHHON MPUBBIYKM IS CBOETo 3I0-
POBDSI ¥ 3I0POBbST OKPYXKATOIINX.

VnorpebaeHue ankorosi B 103e, npesbiiiatomiei 70 r yucro-
T0 3TaHoJa B ICHb AJISI MyXYMH U 35 T IS XKSHIITUH, COIIPO-
BOKIAeTCsl MOBBIIIEHHBIM pUCKOM pa3BuTust CC3 1 MHCyIbTa
u cMepTH OT HuX [4]. B uccnenyemoil momyisiiiuu aaKkoroiem
qamre 371oyrnoTpedasinn MyxauHbl, p<0,001. O6cemyembie
JIIIa COTallaJicCh, YTO 3J0YNOTPeOIeHHE alKorojgeM yrHe-
TaloIIe BO3IEUCTBYET Ha (PU3NUECKOE U MICUXMIECKOE COCTOS -
HHUE KaK MX CaMHUX, TaK U UX POXHBIX M OJM3KMX, OTHAKO B
YCJIOBUSIX COBPEMEHHOM XM3HM W XPOHMYECKUX CTPECCOB
OTMEYaJI JTAHHYIO BPEIHYIO IIPUBBIUKY KaK TO, UTO UX «YCITO-
KauBaeT».

M36biTOyHas Macca Tela, 0COOEHHO ¢ OTIOXEHUEM XUpa B
00J1aCTY XUBOTA U BHYTPEHHUX OPTaHOB MPUBOAUT K Pa3BU-
tio A, atepockieposa, UBC, nnbapkTy Muokapna, Mo3ro-
BbIM MHCyIbTaM. OCHOBHBIMU TIPUYMHAMU OXUPEHUS
SIBJISIOTCS HEMNpaBUJIbHOE MUTAHWE W HU3Kas (u3nyeckas
aKTuBHOCTh [12]. Jlula MyxXcKoro mojia B McCCIeoyeMoii
MONyNISIUNK yYalle MMeau mnoBblmeHHbIE UMT, p=0,041.
ZKeHIIMHBI 4acTo CBSA3bIBAIM MOBBILIEHUE CBOETO Beca ¢ rop-
MOHAJIbHBIMU U3MEHEHUSIMU B OPTaHU3Me (POJIbI, TIEPUMEHO-
nay3a), HU3KUM YpoBHEeM (PM3MUeCcKOil aKTUBHOCTH, HeXea-
HUEM CJIeAUTDb 3a CO0O0M, Toraa Kak My>KUMHBI BOCTIPUHUMAITH
CBOIl BHEUTHWI B KaK COCTOSIHME, COOTBETCTBYIOIIEE MX
BO3pacTty M obpasy xu3Hu. OmpaimivBaeMble COTJAIIANUCh



OPUIMVHATIBHBIE CTATBI. KnuHideckas Hesposoris

pu Oecerne ¢ BpadyoM, YTO OKUPECHUE ABIACTCA HC6J’I8.I‘OHI)I/I-
SATHBIM JJII UX OpraHn3ma COCTOAAHUMEM, HO 1OCTAaTOYHO PEAKO
TIPOCUJIN ITOMOILM WUJIN COBETA IO CHMKECHMIO BECa.

IMpuem opanpHBIX KoHTpanentuBoB (OK) B mcciemyemoit
JKEHCKOII TIOMYJISLUK pacIpoCTpaHeH MeHee yeM B 7% ciyda-
€B (JaHHbIE JIEKAPCTBEHHBIE MTPENapaThl HA MOMEHT UCCIIEN0-
BaHUS MPUHUMAIK 22 XEHIUHbI).

HenocraTtouHast huznyeckast akTUBHOCTb SIBISIETCS OAHUM U3
BeAymux (akTOpPOB pHCKa Pa3BUTUS HEMHGMEKIIMOHHBIX
oonesneit, Bkiovasg CC3, C/1 2 Tuna 1 HeKOTOpbIE TUITBI paKa
[7]. TTo HamMM maHHBIM, HefloCTaTOUHAs (pU3MYecKast aKTHB-
HOCTbH PacIpoCTpaHEHA B JaHHO! BO3pACTHOM TPYIINE OMHA-
KOBO 4YacTO Y MYXYMH ¥ XeHITNH. OCHOBHBHIMU TIPHYMHAMHI
MaJloaKTUBHOTO 00pa3a XW3HM 0O0CiIeayeMble Ha3bIBaIU
CUIsuylo paboTy, OTCYTCTBME MOTHBALMU 3aHUMAThCs (PU3HU-
YecKoii KyJIbTYpOii U CIIOPTOM, HEIOCTATOK BPEMEHU, CUJI U
JIEHEXHBIX CPEJCTB Ha MOCEIIEHUE CIIOPTUBHBIX KOMILIEKCOB
1 MEPOIPUATHI, OTMeYas TIPH 3TOM BaXKHOCTH (DU3MIECKUX
YIpaXHEHWI VT YKPEIUIeHUs 310POBbSI.

Ipu ananuse cBsa3u moseneHueckux ®OP ¢ obOpasoBaHmeM
BBISIBJICHO, UTO Y JIUI] CO CPEAHUM 00pa3oBaHMEM OOJbIIIe
pacmpocTpaHeHo KypeHUe: y JIUIL ¢ BHICIIUM 00pa30BaHUEM B
53 (17%) ciydast, y ULl CO CPETHUM CIEIMATbHBIM U Cpel-
HuM 00uM — B 44 (26%) cnyvasix, p=0,0097.

B uccienyemoii monysiliuy TakKe YCTaHOBJIGHA CBSI3b HEKO-
Topbix moeaeHuecknx OP ¢ 3angaTocThiO HaceneHust. Cpean
paboTatomux OblT0 BhIABIeHO 42 (11%) 4yen., GPOCHMBIINX
KypUTb, TOLJA KaK CPEIM IOMOXO3sleK U IMEHCHOHEPOB —
6 (5,5%), p=0,047. [osbiuenne UMT uvamie BcTpevaercs y
HepaOoraiolero HaceneHuss — B 77 (73%) cnydasx, 4eMm y
paboratomero — 230 (63%), p=0,03. Huskas dusnueckas
AKTUBHOCTb y HE3aHATOrO HACEJEHMsSI 3aperiCTpUpOBaHa B
65 (62%)HabMI0AEHUSIX, YTO CTATUCTUYECKM 3HAYMMO Yallle
[0 CpaBHEHUIO ¢ paboTaroliuM HaceneHueM — 169 (46%),
p=0,002.

Taxke B KauecTBe (haKTOPOB pUCKa MIIEMUYECKOTO MHCYJIbTa
HaMM PacCMaTPUBAIKCH MPEXOASIINE HApYIIEHUS MO3TOBOIO
KpoBooOpauieHus1, Takue kak TUA u I'IK.

TUA B uccenyemMoii onysiiuy 66U BhIsSBICHBI B 8 (2,3%)
ciyydastx y xeHmuH u B 2 (1,3%) — y MyX4uH; pacrnpocTpa-
HenHocTh 'K okasanach Beire y keHmuH — 24 (7%) ciy-
qas, 9eM y MyxXurH — 4 ciyyad (2,5%), p=0,0213. O6parmaer
Ha ce0s BHMMaHMe ToT (akT, yTo auua ¢ 'IK B aHamHe3e B
OOJIBIIMHCTBE CAyYaeB HAXOAMIUCh HA TUCTAHCEPHOM YyyeTe
mo nosoay AI' y TepameBTa WM KapauoJora MOJUKIMHUKY,
PEeryIsIpHO MPUHUMAIM TUIIOTEH3UBHBIC TIPEMapaThl, OTHAKO
nenesbie ypoBHU Al BHe anu3onoB 'K He mocTturanuce.

[To maHHBIM PA3IMYHBIX SMUACMUOJOTUUCCKIX HCCIIEI0Ba-
HUIA, 3a00J1eBaeMOCTh MHCYJIETOM HapacTaeT B KaxJ10e Mocye-
nytouiee aecsatuiaetue xu3nu [11]. Hamu npoBeaeHo pacnpe-
JeJIeHne 00CIeIOBaHHBIX JIUII ITO TPYIIIIaM B 3aBUCKIMOCTH OT
NeCATUNETHS XU3HU M aHaIU3 PacpoCTPaHEHHOCTU OCHOB-
Heix ®P 1IB3 B manHbix rpynmax. B Bospacte 40—49 ner
OTKJIMKHYJIMCH Ha mpuriamenue 190 yen., u3 HUX My>XUuH —
59, xenmuH — 131, B Bo3pacte 50—59 ner obGciemoBaHO
310 yen., u3 Hux 98 MyxuuH u 212 XEHIIMH.

Cpenu MyXCKOTO HaceJIeHUs UCCIeTyeMOi TIOTYJISIIIUY B BO3-
pacte 50—359 net mo cpaBHeHuIo ¢ rpynnoit 40-49 et vamie

(DaKTOpr pucka CoCyanCTbIX 3a60neBaHuit roNOBHOrO MO3ra B I YIbSHOBCKE

pacnipoctpanenbl: Al (54 (55%) u 22 (37%), p<0,001), Hu3-
Kas (usnyeckas akTuBHOCTb — 64 (65%) u 22 (37%) ciyya-
eB, (p<0,001).

B xeHckoit monynsauuu B Bo3pacTHoii rpymnme 50—59 net no
CpaBHEHMIO C Ooyiee MJIajlIeil BO3pacTHOM TPYIION varie
BCTpeyaloTcsl cieayiome Moauduumpyemeie ®P: Al 124
(58%) n 34 (26%), p<0,001; noseienne UMT 151 (71%) u
65 (50%), p<0,001. Cpenu obcnenoBaHHbIX KeHIH MBC u
'K 3aperucTprpoBaHBI TOJBKO B Ipymme crapie 50 JerT.
ITpuem OK pacmpocTpaHeH B Ipymie XeHIIUH Mojoxe S0
net: 1(1,4%) n 19 (14,5%), p<0,001.

Taxkxe MBI CpaBHUJIM PacIpoCTpaHEHHOCTh (haKTOPOB pHCKa
cpeay MyXJHMH 1 XEHIIWH BHYTPX BO3pacTHBIX Ipyrr 40—49
u 50—59 ner. B rpymme monoxe 50 ner A, UBC, kypenue,
30ynotpedjeHue anakorojem, mnoBbiieHne MMT yaie
BCTpeYalUCh Y MyXUuH, 4eM y eHuuH, p<0,05. B rpynne
50—59 ner CI, T'IK B aHaMHe3e yallle BCTPEUaNUCh Y XeH-
e, p<0,05. Kypdr, 310ynoTpe0asioT ajlkoroieM B JaHHOI
Bo3pacTHOI rpymme yamre Myxuussl, p<0,05. A, UBC, nemo-
cTaToyHas pusnyeckas aktuBHoctb, TUA, MA BcTpevanuch
B CTaplieil BO3pACTHOM IPYIIIE C OAMHAKOBOW YaCTOTOM Y JIUIL
MYKCKOTO U XKeHCKOTO Toa.

O0cyxeHne

OmHolt U3 3amay JaHHOH pPaOOTHI OBLIO MOJYYCHME TTOMYIs-
IIMOHHBIX aHHBIX 0 pacnpocTpaneHHocTH BCK 1 nx ®P B
nonyJsiiuu aui 40-59. B ¢Bsi3u ¢ 3TUM ObLT BBIOPaH COOT-
BETCTBYIOLIMT METO MCCAEIOBAHUS — CIUTOIIHOM CKPUHMHT
OTKPBITON Tomynsauuu. Heo6XonumMo 0TMETUTD, YTO B CBS3H
C 00BEKTUBHBIMU TPYTHOCTSIMHM OPTaHU3AIINH TAKOM PaOOTHI
B IIpoliecce Habopa MaTepuaja IPOU3OILIIO CMEIICHHE
MOJy4eHHOU BBIOOPKM MO HEKOTOPBIM IMOKa3aTeasM. A
MMEHHO: 0 TOJIy — B CMMCKAX y4aCTKOB COOTHOLIEHUE MYX-
YMH U KeHInuH 41:59, a B Hamteit koropte 31:69. ITo pacmpe-
JeJICHUI0 B 3aBMCHMOCTH OT YPOBHS 00pa3oBaHUs: Cpeau
00CIIeqOBaHHBIX HAMU JIMII C BBICIIMM 00pa30BaHUEM OBLIH
63%, Torma Kak B CpefHEM IO YIbsSHOBCKOW 00JaCTU 3TOT
MoKa3aTeslb cocTaBisieT mpumepHo 15%. Takum oOpasoM,
MIPU COTOCTABJIEHUM MOJYYEHHBIX JAHHBIX C MOMYJISIIUOH-
HBIMU HYXHO MPOBOAMTH KOPPEKTUPOBKY KaK MUHUMYM I10
MOJIy ¥ YPOBHIO 00pa3oBaHus, T.K. ObIJIO MTOKAa3aHO, YTO 3TH
XapaKTepUCTUKU 3HAYMMO BJIMSIOT HAa YacTOTY BBHISIBICHUS
TeX WK UHBIX OP,

[TpoBeneHHoe ucciaenoBaHWE MOATBEPAMIO 3HAYMTENbHYIO
pacripoctpaHeHHocth DP passutus LepeOpoBacKyIsIpHOI
narojoruu B momy/siyy auil 40—59 net. Takxke Obl1a mpose-
MOHCTPHMpPOBaHA TEHACHINS K HapacTaHWio JacToThl ®OP ¢
BO3PACTOM M MEXIIOJIOBbIE Pa3iInyusl. Y JIUI] KEHCKOTO MoJjia
40—49 et moka3aTeJM paclpocTpaHEHHOCTH pa3InYHEIX OP
B LIEJIOM HUXE, YEM Y MYXYMH B JaHHOW BO3PACTHOI IpyIIie,
psin MoaupuimpyeMbix P y XeHIIUH CTAHOBUTCS COMOCTA-
BUMBIMH TI0 YaCTOTE Y MYKUMH B Bo3pacte 50—59 net. OmHum
13 00BSICHEHNH TIOTYICHHBIX 3aKOHOMEPHOCTE! MOXET OBITh
yBeJIMUeHKE KOJMYECTBA TIEHCUOHEPOB B O0JIee CTApIINX BO3-
PACTHBIX IPYIIAX, MPUBOASIIEE K CHIKEHUIO YPOBHS (PH3H-
YecKoit akTUBHOCTH, moBbiieHHio MUMT u, Kak cienctsue, K
pa3BUTHIO Kackaja npyrux B3aumMosaBucumbix ®P. [lns npo-
XOXJIeHUST TTPO(UIAKTUIECKOTO 00C/IefoBaHMs Yalle odpa-
MIATMCh JIUIA ¢ BBICHIMM oOpa3oBaHueM. Ilo pesynbratam
HAIIIETo UCCJIEIOBaHUS Hauboiee 00ECTTOKOeHbI COCTOSTHUEM
CBOETO 3I0POBbS JKEHIINHBI, YTO TOBOPUT 00 MX O0JIee OTBET-
CTBEHHOM OTHOLIGHHMU K CBOEMY 3I0POBbIO. DTO TMOATBEP-
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KIaeTcsl U MEHBIIUM YPOBHEM paclpoCTpaHEeHuUsI MOBeAeHYe-
ckux OP, Takux Kak KypeHue, 30YIOTpeOICHIE aTKOTONIeM,
noBbieHHbI UMT.

Cpenu Bcero 00CIe10BaHHOTO HACEICHUS M1, CTPANAIONIIe
CJI, siBsitoTcst HanOoee TUCIUTLIMHUPOBAHHBIMU MTOCETUTE-
JISIMU TTOJIMKJIMHUAKY, BO3MOXHO, B CBSI3U C HEOOXOAMMOCTBIO
KOHTPOJISI YPOBHSI TJIMKEMUU, PErYJISPHON BBIMHUCKKU TUIIO-
IJIMKEMUUYECKUX TipenapaToB. B To xe Bpems nua, cTpaaaio-
mue Al, MeHee yeM B MOJIOBUHE CIy4aeB MOJyyaun peryJsip-
HYIO TUTIOTEH3UBHYIO TePaIulo, a IOCTHXKEHHE LIeNeBbIX UMD
AJl ©Meio MeCTo B €AMHUYHBIX CITyYasix, UYTO CBUAETEIbCTBY-
€T 0 HeobXoAMMOCTU 0oJiee MPUCTAILHOIO BHUMAHMS yya-
CTKOBOM CITY>KObI K JAHHOM KAaTeropyuy MalleHTOB.
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(DaKTOpr pucka CoCyanCTbIX 3a60neBaHuit roNOBHOrO MO3ra B I YIbSHOBCKE

Risk factors for cerebrovascular disease according to the screening of middle-aged
population of Ulyanovsk

V.V. Mashin, L.A. Belova, L.V. Saprygina, M.A. Kravchenko, Yu.Ya. Varakin, E.V. Gnedovskaya, Z.A. Suslina

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Keywords: risk factors, cardiovascular diseases, epidemiology, hypertension, stroke, transient ischemic attack, hypertensive emergency,
preventive care

The planning and assessment of therapeutic and preventive
measures aimed at decreasing the burden of cardiovascular dis-
eases (CVD) are impossible without reliable information con-
cerning basic epidemiologic characteristics and risk factors
(RF) for these disorders. This study aimed at investigating the
prevalence of risk factors for CVD among people aged 40—59
years old. As a part of a general population screening 157 males
and 343 females underwent standardized examination. Data
obtained from the study suggest the following prevalence of RF:
positive family history of cardiovascular diseases — 17%, hyper-

tension — 47%, ischemic heart disease — 9%, diabetes — 3,4%,
atrial fibrillation — 1,8%, transient ischemic attacks — 1,4%,
hypertensive cerebral crisis — 5,6%. Behavioural risk factors,
such as smoking, alcohol abuse and low physical activity, were
also assessed. Differences in frequency of risk factors detection
depending on sex, age and education have been furthermore
demonstrated. These data substantiate the necessity of improv-
ing the effectiveness of preventive measures among people aged
40—59 years old, and might be used for planning and assessment
of the therapeutic and preventive care.
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TpaHcdopmanus nepeopaibHOM
nep@y3uu 1p1 CTeHO3ax
BHYTPEHHUX COHHBIX apTEPUN T10CJIE
XUPYPIruuyeCKoOmn peBaCKyJIdpUu3alinin

A.H. Cepreesa, P.H. Konosanos, /I.B. Ceprees, A.C. Cycmin, C.1. Ckpbines, M.B. Kporerkosa, M.A. ITupanos
OIBY «Hayunviii uenmp nesposoeuu» PAMH (Mockea)

H3menenus yepebpanbroll nepghy3uu u cocmosnue Koaiamepanshoeo KposocHaOJceHus Apu CEH03aX GHYMPEHHUX COHHbIX apmepull Moeym umems npoeHo-
cmuyeckoe 3Hauenue 045 0CCMAH0BAeHUS KPOBOMOKA HPU NPOGeOeHUY PesacKyIsSpU3ayUOHHbIX eMelamentcme Ha éHympennux connbix apmepusx (BCA).
C uenvto onpedenenus 3aKoHoMepHoCmell usMeHenus nephysuu mosea y nauuernmos co cmerozamu BCA 6biao nposedeno kaunuko-KT-nepghysuonnoe uccae-
dosanue 41 nayuernma c ymepennoimu u gvipasxcerrvimu cmenozamu BCA do u nocae xupypeueckoeo aeverus. Ilepdysuonnas Komnviomepras momoepagus
(TIKT) nposodusacy 17 nayuenman ¢ ymepernoinu cmerosamu BCA (50—69%) u 24 nayuenman ¢ evipaxcennvimu cmerozamu BCA (70—99%) do xupypeu-
UecK020 eMeulamentcmea (0ar10HHOI AHUONAACIUKY CO CMEHMUPOBAHUEM UAU KAPOMUOHOI SHOAPMEPIKMOMULL), nocae onepauuu Ha 3—7-ii Oerb u uepes
1-3 mecsya; ckanuposanue npoooduUAOCh HA YPoGHe DA3AAbHBIX 2aH2AlUes U CeMUOBANbHBIX UeHmpos. Y nayuenmos Oez cmerosupyiouieeo nopaxcerus BCA
(konmponvras epynna — 39 4en.) IIKT nposodusace o0Hokpamuo. B pezyasmame uccaedosanus ycmaroeneHo, mo Xupypeuieckoe 60cCMaHo8AeHuUe npocse-
ma BCA npugodum k HOpMaau3auuy napamempos Mo3e08020 Kposomokda 6 30He Kpo8oCHaAOXCeHUs cpedHeil M032060Il apmepuu, mo nposesemes CHUNCeHU-
em napamempos MTTu CBV u nogvuuenuem CBF do 3nauenuii, conocmagumbix ¢ KOHMpoavHoii epynnoi. [Ipu 3mom 6 30Hax nepednezo u 3a0He20 CMeNCHO20
KPOBOCHAOXCeHUs, Haubonee CIPAOAIOWUX 8 YCAOBUAX XPOHUMECKOI 2Unonepqy3ull, 60cCManosAeHle uepeOpanbHoll nepgysuu npoucxooum moasko y nauu-
eHMo8 ¢ 3amkHymoim guatusuesvim kpyeom (BK) u npu ymepenno evipancennom amepockaepomuueckom nopaxcenuu BCA. Takum obpazom, npoeHocmuye-
cKuMU (haxmopamu Heyoos1emeopumenbHo20 60CCMAH0BACHUS KPOBOMoKa y nauuenmos co cmenozamu BCA seasiomes Hanuuue evipajcentoeo cmernosa BCA
(>70%) u nesamxnymoiii BK.

Kniouesbie ciioa: nepdysnonnas KT, nepdysus mosra, nepedpaibHas reMoIMHaMUKa, CTeHO3 BHYTPEHHEH COHHOM apTepuH,
PEBACKY/ISIPU3aIINs BHYTPEHHUX COHHBIX apTepUid.

Beenenne JITYECKOro (haKTOpOB pa3BUTHS MHCYIbTa. OCHOBHBIMU XUDPYP-
TMYECKUMU MeTofaMU MPOMUIAKTUKN OCTPBIX 1IepedpoBacKy-
€pIEYHO-COCYIUCThIE 3a00JIeBAaHUS JTOMUHMPYIOT JIAPHBIX COOBITHI B KapOTI/IHHOﬁ CUCTEME ABJIAIOTCA KapOTUI-
Cpely OCHOBHBIX MIPUUMH 3200/1€BA€EMOCTH, CMEPT- Hast sHxapTepakTomMust (K3) 1 upeckoxHask TpaHCIIOMUHAIb-
HOCTM M WHBAIMAM3ALUM BO BCEM MHUPE. Hasl aHrroruiactTika co creHtupoBanueM (TAC). KapotumHas
ATepocKIepoTUYecKOe IOopaxkKeHue BeTBel ayru OHIAPTCPIKTOMUS, BOWICAIIASA B KIMHUYCCKYIO TIPAKTHKY B
A0PTHI ABJIAETCS ONHOM M3 CAMBIX YaCTBIX IPUUNH cepeute 50-x ronoB XX Beka, 10 CUX IOP CYUTAETCS «30710-
UIIeMUyeckoro MHeyibta [8, 9, 36]. Puck pasBuTus TpaH3u- ThIM CTaHIAPTOM» JICUCHUsI CTCHO3MPYIOLIEro MOPaXeHHs
TOPHOU MIIEMUYECKOW aTaKu WJIA MHCYJIBTA BO3PACTAET C YBe- BCA, ocHOBbIBasICh Ha TAHHBIX PsAa KPYITHBIX MHOTOLIEHTPO-
JMueHueM crereHu creHoza BCA u mpu mporpeccupoBaHUd BBIX MCCIIENIOBAHMA, poBeneHHbIX B 1990-x rr. [11, 18, 19, 28].
CTEHO3MPYIOLIETO MOPAXEHUS KaK Y MALMEHTOB C KITMHUYECKU B nocneanue ecATMIETUS B KayeCTBE aJIbTEPHATMBHOIO M
CUMITOMHBIMHU cTeHo3aMu BCA, Tak 1 y MALEHTOB ¢ aCUMII- MeHee MHBa3MBHOTO METO/IA JIEUEHUSI IIMPOKOE PacIpoCTpaHe-
ToMHbIMU cTeHo3amMu BCA [24, 27, 29]. HUE TOJIYYUJIa SHIOBACKYIIAPHAS PEKOHCTPYKILMS — YPECKOXK-
Hasl TPAHCIIOMUHAJIbHASI AHTUOTUIACTUKA CO CTEHTUPOBAHUEM
Cpenu OCHOBHBIX TATOTEHETUYECKUX MEXaHW3MOB DPa3BUTHUS creHo3oB BCA, BriepBbie onucanHast B koHue 1970-x rr. [25].
WIIEMHWM CIIETYeT TIPEXJIE BCETO BBIIEIUTH JBA: TeMOAMHAMU- [TpoBeneHo HeckonbKo uccaenoBanwii [1, 14, 31], cpaBHuBat0-
YeCKMit, CBI3aHHBIN ¢ HapyLIeHWEM LiepeOpaibHOil mepdy3un X pesynsrathl KD v CTeHTHPOBaHMS 1 OMUCHIBAIOLIMX MPe-
BCJIEACTBUE CTEHO3MPOBAHUS IKCTPa- U MHTPAKpaHUATbHBIX MMYIIECTBA, KIMHUYECKOE 3HAYCHUE, NEpU- U TOC/eonepa-
apTepuil ¥ YBEIMYEHUS] B pazMepax aTepOCKIepPOTUYECKOM LIMOHHbBIE PUCKM TOTO WJIM MHOTO METOIA, OAHAKO, COIJIACHO
OIIAIIKY, ¥ SMOONMUECKUH, MPECTABMISIONIMII cO00il OKKITIO- JaHHBIM MOCJeHETo MexayHaponHoro uccinenosanns CREST,
3UI0 MHTPaKpaHUAJIbHBIX apTepuii dMOOJIMYECKUM CybCcTpa- y MaLXeHTOB ¢ CUMITOMHBIMU ¥ aCUMITOMHBIMU CT€HO3aMU
TOM, B KauecTBE KOTOPOTO MOTYT BBICTYIAaTh KaK TPOMOOTHYE- BCA nonrocpouHble pUCKU pa3BUTHUSI UILIEMUYECKOTO MHCYIIb-
CKHME MacChl, 00pa3yIoLINECs Ha OBEPXHOCTU aTEPOCKIEPOTH- Ta, UH(bapKTa MUOKApaa Wi CMEPTH AOCTOBEPHO HE OTIM-
YeCKOH OJISI1IKHM, TaK 1 (pparMeHThl caMoii OJISIIIKY B pe3yJibTa- YaloTCsI MeXIy rpyrmmaMu KD 1 KapoTUIHOTO CTeHTHPOBAHUS,
Te HapyLIeHUsI LIENOCTHOCTU ee MoBepxHoCcTH [5, 34]. Takum IIPY 3TOM TIEPUOTIEPALIMOHHBIN TIEPUOJ IIPU SHAOBACKYISIPHOM
obpazoMm, Hanuuyue creHo3a BCA cBsizaHO C yBelMYEeHUEM BMeIIaTebCTBE XapaKTepu3yeTcss 00Jiee BBICOKMM DPUCKOM
pHUCKa BO3HMKHOBEHMS KaK FeMOAMHAMMUUYECKOTO, TaK U 3M00- nHcybTa, a mpu KO Beilie puck nHdapkTa muokapaa [13].
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X0po1110 U3BECTHO, YTO MPU ONPEAEICHUH CTeTIeHH PUCKa BO3-
HUKHOBEHMS MIIEMWYECKOTO MHCYJIbTA ISl YTOYHEHMS TTOKa-
3aHUI K aHTUOXMPYPTMYECKON Omepalydy Hapsmy ¢ OLEHKON
KJIIMHUYECKUX CUMIITOMOB, CTEIEHU CTEHO3a, XapaKTEPUCTUK
aTepoCKIEPOTUYECKOI ONISIIKY, LIepeOPOBACKYISIPHOTO pe3ep-
Ba, COCTOSIHUSI KOJUIATEPAJILHOIO KPOBOOOPAILEHUSI, BAXHYIO
pOJib UTPAET COCTOSIHME LEepeOpaibHOl TIeMOIMHAMUKMU.
Pa3zHooOpa3ue cylecTBYIOIIMX BU3YaTU3allMOHHBIX METOIOB
JIA€T BO3MOXHOCTb MPSIMO MJIM KOCBEHHO OLIEHMBATh COCTOSI-
HUE MO3TOBOTO KPOBOTOKA. DTH METO/IbI OCHOBAHbBI Ha pa3/iny-
HBIX (DU3MOTOTMYECKUX MEXaHU3MaX, MO3BOJISIOIIUX MPEAIo-
JIOXHUTb HAJIMUKME 1iepeOpabHbIX TeMOJMHAMUYECKUX HapyIlle-
Huii [1, 7, 16].

Cpenu MeTOIOB M3YYEHUST MO3TOBOTO KPOBOTOKA, KOTOPbIE
UCIIONB3YIOTCS B HACTOSINEE BpeMsI, OCHOBHBIMU SIBIISTIOTCSI
no3umponno-smuccuontas momoepagpus (I19T), oonoghomonnas
amuccuonnas komnviomepras momoepagus (ODIKT), xom-
notomepHas. momoepagpusi ¢ kcernonosvim ycunenuem (Xe KT),
nepy3uoHHO-836eUleHHAS MACHUMHO-DPE30HAHCHAS MOMO2papus
(ITB MPT) ¢ KoHTpacToM, nepghy3uoHHas KomnbiomepHas
momoepagpus (ITKT), a TakKe Takue METOIBI, KaK Tep(py3noH-
Hasg MPT ¢ MapkupoBKoii apTepraabHbIX CIIMHOB U JIOMIIIe-
POBCKas OlleHKa 00beMa KpOBM BO BHYTPEHHEI COHHOI apTe-
pun (Kak TToKa3aressl KpOBOTOKA B COOTBETCTBYIOIEM IIOJNY-
HIapuy Mo3ra). YKa3aHHbIE METOIBl XapaKTepH3YITCs pas-
JMYHBIMUA TEXHUYECKMMM TPeOOBAHUSIMHU M JOCTYITHOCTBIO,
BPEMEHHBIM M IPOCTPAHCTBEHHBIM paspelieHueM [3, 6] u
MIPUMEHSIOTCS I OLEHKM U3MEHEHU LiepeOpaibHOll reMo-
JTMHAMMKY TOCTIe aHTMOXUPYPIrUIECKUX onepanuii [21-23, 28,
33]. Hambonee akTyaqbHBIM M JOCTYITHBIM METOIOM OIIEHKM
MO3TOBOTO KpOBOTOKa B Hacrtosiuee Bpemst siBisgercs I[TKT.
[MKT mo3BosseT OLEHUTbh COCTOSIHME T€MOAMHAMMKU Ha
kanuspHoM yposHe. Meton ITKT ocHOBaH Ha BHYTpHBEH-
HOM BBeJeHUM KOHTpacTHoro BeiectBa (KB), mpoxoxneHue
KOTOPOTO 0 LepeOpaTbHON CETH KaMWUIIPOB OTCIEXMBACTCS
npu momomu cepun KT-cpezoB. TeopeTndeckue OCHOBHI
Metona ObliM omucaHbl L. Axel B 1979 1., yxe uepe3 7 1er
nocne nosieieHus nepsoro annapara KT. Ha ocHoBaHuu naH-
HBIX 00 M3MEHEHUW DPEHTTCHOBCKOI IUIOTHOCTH 3JIEMEHTOB
n3o0paxeHus mo mepe npoxoxiaeHus KB crpoutcst rpadumk
3aBUCUMOCTH TIOTHOCTH (T.e. UBMeHeHUs KoHueHTpauuu KB
B KaKOM-TM0O 3/eMeHTe cpe3a) OT BpeMeHu (time-density
curve, TDC) [7, 12]. LepeOpanbHasa nepdy3ust oLeHUBaeTCS
MO KapTaM, MOCTPOCHHBIM UIS KaXAOro M3 MapaMeTpoB, a
TaKXe 10 WX a0COTIOTHBIM M OTHOCHUTETBHBIM 3HAUCHHSAM B
BBIOpaHHBIX 00JaCcTIX ToJNOBHOro Mmo3ra. MHdopmanus o
COCTOSIHMM MO3TOBOTO KPOBOTOKA TMPEACTABISETCS MPU TOMO-
III1 COBOKYITHOCTH TIAPaMETPOB:

+ llepeOpanbHblii 00beM KpoBu (cerebral blood volume,
CBV) — o0mwmii 00beM KpOBM B BBHIOpAaHHOM YdyacTKe
MO3rOBOii TKaHW. DTO MOHSTHE BKJIIOYaeT KPOBb KakK B
KaImuIspax, Tak ¥ B 00j1ee KPYITHBIX COCYIaX — apTepHsx,
apTepuojiax, BEHylIaX W BeHax. JlaHHBIM ITOKa3aTesh
u3MepsieTcs: B MUIUIUTpax Kposu Ha 100 r Mo3roBoro
BemectBa (Mi1/100 T);

+ LepedpanbHblil KpoBoTOK (cerebral blood flow, CBF) —
CKOPOCTb TPOXOXIEHUsI OIMpEIeNeHHOr0 00beMa KpOBU
Yepe3 3aaHHbI 00beM TKaHM MO3Ta 3a ¢AMHUITY BPEMEHHU.
CBF wusmepsercs B MuumiauTpax Kpou Ha 100 1
MO3roBOro BeuiecTsa B MUHYTY (Ms1/100 T x MUH);

+ CpemHee BpeMsI TIPOXOKIECHUS KPOBH (mean transit time,
MTT) — cpeaHee BpeMs, 3a KOTOPOE KPOBb MPOXOAUT IO
COCYIIMICTOMY PYCJTy BHIOPAHHOTO Y4acTKa MO3TOBOI TKaHH,
n3MepsieTcsl B CeKyHIax (CeK).
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CornacHO TPUHUMUIY LEHTPAIbHOTO 00bEeMa, KOTOPIi
SIBJISIETCST OOIIMM JIJIsT BCEX METOIOB OLIEHKU TKaHEBOM mepdy-
3UH, 9T IIapaMeTPhl CBS3aHbI COOTHOLIEHUEM:

CBV=CBFxMTT.

C nomomrsio [TKT mpoBeneH psin McciaenoBaHUi 1epedpaib-
HOU Tep(py3uH Y MALIEHTOB C aTePOCKIIEPOTUUESCKIM TTOpake-
HueM BCA 10 1 ocie poBeIeHUST aHTHOXUPYPTUUECKUX OTIe-
pauwmii [17, 26, 30, 32, 35]. OnHako JaHHbBIE 3TUX MCCIIEI0Ba-
HUI TPOTUBOPEUMBLI M HE MO3BOJISIOT OJHO3HAYHO OIICHWUTH
M3MEHCHUS LiepeOpaTbHON TeMOAMHAMUKU Y TALMEHTOB CO
creHo3amu BCA nocie peBackynspusannu. Llenpio HacTosIe-
TO WCCJICIOBAHMS SIBIISICTCS OIpENe/icHNe 3aKOHOMEPHOCTEH
M3MEHCHMS MO3TOBOTO KPOBOTOKA Y MALIMEHTOB C aTepOCKIIe-
poTtuueckuM creHo3oM BCA mocie Xupypruueckoro JedeHus B
3aBMCUMOCTH OT CTETICHM CTCHO3a M COCTOSTHUS KOJITaTepalib-
HOTro KpOBOCHA0XeHHs1, BKJIIovast aHaiu3 ctpoeHus BK.

MaTe[)I/[a.]I W METO/IbI HCCJICTOBAHNSA

O6cnenosan 41 mamueHT co creHo3amMu BCA, Bximouas 17
MALUEHTOB ¢ yMepeHHbIMU cTeHo3amu BCA (50—69%) u 24
narnueHTa ¢ BeipakeHHbIMY cTeHo3aMu BCA (70—99%). Beem
ManyeHTaM POBOIWINCH PEBACKY/ISIPU3AIIMOHHbIC OTIePAIINH
Ha BHYTPEHHMX COHHBIX aprepusx: y 19 (46%) ven. — kapo-
TUIHAS 3HIapTepaKToMust, vy 22 (54%) den. — OauloHHas
aHrvoriacTuka co crentupoBanueM BCA. B rpynimy KoHTpo-
751 (39 yen.) BOLLTM JIMIA C JIETKOW M YMEPEHHOU CTETIEHBIO
apTepuaIbHOI TUIePTEeH3UK, 03 CTEHO3UPYIOIETo Mopaxe-
Hust BCA 1 6e3 0uaroBbIX M3MEHEHUI B BELIECTBE TOJOBHOTO
Moa3ra. M3 nccaenoBaHust MCKITIOYAIUCH MAIIMEHTHI C 09aTOBbI-
MU U3MEHEHHUSIMU B BEILIECTBE F'OJIOBHOTO MO3ra, pa3Mep KOTo-
PBIX TIpeBBIman 1/3 GacceifHa cpemHeil MO3TOBOI apTepHU.
Bcem manmeHTaM MpoBOAWINCH CTaHAAPTHAST KOMITbIOTePHAs
ToMOTrpadusi, KOMITBIOTEPHO-TOMOTpapruecKast aHTHorpapust
(KTA) u ITIKT Ha MynbTHCIIUPATbHOM KOMITBIOTEPHOM TOMO-
rpade (Philips Brilliance 16P, Hunepnanasr). I[IKT nposoau-
Jlach 10 XMPYPrMYECKOro BMEIIATebCTBA M MOCIe Onepaluu
Ha 3—7-ii neHb u yepe3 1-3 mecsaua. [IKT npoBoaunach Ha
YpOBHE 0a3aIbHBIX TAHTIMEB U CEMUOBAIBHBIX LIEHTPOB C TOJI-
LIMHON 3axBaTa ckaHupoBaHus 2,5 cM. [Tocnenyromas odpa-
00TKa JaHHBIX BBIMOJHSIACH HA paboueit ctanuun Extended
Brilliance Workspace ¢ momoIipio mporpaMMHOro rmakera Brain
Perfusion. B pesynbrare o0paOOTKM ObLIM TOJYYEHbI KapThl
L[BETOBOTO KOAMPOBaHUS Nepdy3roHHbIx mapameTpoB (CBY,
CBE MTT, TTP) u ux a0co/t0THbIE KONNYECTBEHHBIE 3HAUE-
HUSl B 00JaCTSX MHTepeca: 30Ha KPOBOCHAOXEHMUS CpenHeit
MosroBoit aptepunt (3CMA), nepenHsst 30Ha CMEXHOTO KpO-
BocHaOxeHus (IT3CK) u 3amHss 30Ha CMEKHOTO KPOBOCHA0-
xkenus (33CK) (puc. 1). Cratuctuyeckass obpaboTka mosy-
YEHHBIX JAaHHBIX OCYIICCTBISIACH C ITOMOIIBIO ITAKeTa Ipo-
rpaMMm Statistica 8.0: comocraBieHue ABYX M TpeX HEe3aBHCHU-
MBIX MPHU3HAKOB (¢ ucmojb3oBaHneM U-kputepus MaHH-

puc. 1: Mccnenyembie 06macTv uHTepeca (MEPeaHssl 1 3aIHAS 30HbI CMEXHOTO Kpo-
BOCHAOXeHUs, 30Ha kpoBocHaOxeHns CMA) v nepdy3uoHHbIe KapThl napa-
metpos GBF, CBV, MTT.
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Yuthu u metona Kpackena-Yonauca COOTBETCTBEHHO); COIO-
CTaBIICHHE IBYX 1 TPEX 3aBICUMBIX IIPU3HAKOB (C UCITOIh30Ba-
HUEM METONOB YMJIKOKCOHA M JUCIIEPCHOHHOTO aHaim3a C
MTOBTOPEHMSIMMU C TpoBeaeHeM Tecna Heiomana-Kuiica coot-
BETCTBCHHO). [T KOJMYECTBEHHBIX NAHHBIX OMPEICISINChH
OIMCaTEIbHbIE CTATUCTHYECKIE ITOKA3ATENN C BBIYACIEHUEM
a0COJTIOTHOTO 1 OTHOCHUTEIBHOTO (%) KOMMuecTBa MaliieHTOB,
Mmeauanbl 1 25%-ro u 75%-ro xBapruneir (Me [25%; 75%]).
CrarucTrYecKd 3HAYMMBIMU CUUTAIMCh PE3YJIBTATHl MPU
p<0,05.

[Tpu KT anruorpaduu HHTpaKpaHUATbHBIX COCYIOB, KOTOpast
M0 CBOCH MH(MOPMATHBHOCTH HE YCTYIaeT TPagWLIMOHHOM
JTUTUTATbHON CyOTpaKLMOHHOM aHTuorpaduu [2], oleHuBa-
Jochk coctosHue BK. ITpakTryecku y Bcex MalMeHTOB BU3ya-
JIM3MPOBAJICS KPOBOTOK MO TEpeqHell COeNMHUTENBHON apTe-
pUM U OLEHMBAJICS KPOBOTOK IIO 3aIHEH COEAMHUTEIbHOMN
apTepuu Ha cTopoHe cTeHo3a. BK cuurazics 3aMKHYTBIM, eclii
BU3YaJTM3UPOBAJICS KPOBOTOK MO TEpeHel COeAMHUTENbHON
apTepuyv U IO WUIICUIATEPATBHON 3alHEl COeqUHUTENbHOMN
aptepuu. Ilpu oTCyTCTBUM KpOBOTOKA MO UIICHJIATEPaTbHOMN
3amHell coemMHUTeNbHOM apTepun BK cumrancsa He3aMKHY-
TBIM.

Pe3sybratnl

Tabnuua 2: TMepdy3uoHHbIE MapaMeTpbl 0 ¥ NOCAE ONEPaLVM B Tpynne yMEPEHHbIX
CTen030B (50-69%).

OO0cnenyeMble MALMEHTHI B TPYIIAX YMEPEHHBIX U BbIPAXKEH-
HBIX CTEHO30B ObLIM COIOCTABMMBI IO TIOJIY, BO3PACTY, HaJlM-
YO0 COMYTCTBYIOIIMX 3abojieBaHWil ¥ (HaKTOPOB pHUCKA
(tabm. 1). OmHaKo B IpyIIe BBIPAXXEHHBIX CTGHO30B IIPeooJIa-
Jaiy MAalUeHTbl ¢ KIMHMYECKM CHMITOMHBIMU CTEHO3aMU
BCA [n=16 (66%)] no cpaBHEHUIO C ACUMITOMHBIMU [n=8
(34%)], Torma Kak B IpyIiIe yMEPEHHBIX CTEHO30B MALMEHTBI C
CUMIITOMHBIMU CTEHO3aMU ObLIM TIPEJICTABICHBI B MEHbIIEM
KoauyecTBe [n=5 (29%)] mo CpaBHEHMIO C ACMMIITOMHBIMU
[n=13 (71%)].

Tabmua 1: KnuHuyeckas xapakTepucTvika NaueHToB B 06CEAYEMbIX rpymnax.

MauveHTsbl co cTeHo3oM | [aumeHTbl Co CTEHO30M
Mpusnak BCA>70% BCA 50-69%
n=24 n=17
Boapact 67 [59; 71] 64 [55; 70]
Mo 18 (75%) m, 13 (77%) X,
6 (25%) x 4(23%) m
CvMITOMHbIE CTEHO3bI 16 (66%) 5 (29%)*
ACUMNTOMHbIE CTEHO3bI 8 (34%)* 12 (11%)*
HesamkyToii BK 12 (50%) 9 (52%)
SamkHyToIr BK 12 (50%) 8 (48%)
ApTepuanibHasi runepTeHavs 22 (90%) 15 (88%)
CaxapHblit guader 4 (83%) 14 (82%)
HapyLuenus cepzedHoro
imia 4(16%) 1 (5%)
zlém:qecxaﬂ BonesHb B (33%) 6 (35%)

TpumesaHme: * = CTAaTMCTUYECKV 3HAMMBIE PAdNdus Mexay rpynnamy npu p<0,05
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Ha3-7 Yepes 1-3 Fovana
Mapametp | [lo onepauun | peHb nocne | Mecsua nocne K02¥ ons
onepauum onepauuu p
3oHa kpoBocHabxetmst CMA
CBv 3,83,6;398] |3,35(3,07;3,93] | 3,85 [3,31; 4,11] | 3,72[3,52; 4,05]
CBF 52,2 48,12 46,33 50,18
[45,79;62,23) | [41,35;53,36] | [41,83;5747] | [454; 54,56]
MTT 4,39 [3,66; 4,93] | 4,38 [3,56; 5,1] | 4,73 [3,92; 5,01] | 4,43 [4,06; 4,81]
MepenHsia 30Ha CMEXHOr0 KPOBOCHAOXEHMA
CBV 3,46 [3,26; 3,76] | 3,13 [2,71; 3,48] | 3,15[3,05; 3,45] | 3,43 [3,16; 3,83]
CBF M8 38,36 38,25 42,37
[35,2;50,06] | [31,85;41,55] | [32,59;4249] | [38,47;48,65]
MTT 493[4,28;5.2] |5719[3,99;5,68] | 4,88 [4,6;531] | 4,97 [4,33; 5,42]
3aHs5 30HA CMEXHOTO KDOBOCHAOXEHMs!
CBv 3,43,06;3,77] |3,13[2,82; 3,67] | 3,23[3,02; 3,59] | 3,53 [3,17; 3,85]
CBF 38,64 33,78 35,93 40,31
[34,9; 42,11] | [30,76;42,35) | [33,35;40,87] | [36,68;46,34]
MTT 5,18 [4,81;5,89] | 541 [5,1;567] | 51[4,76;5,68] | 521 [4,75; 5,63]

[Mepdy3noHHbIE TapaMeTphl, KaK paHee YIIOMUHATIOCH, OLICHM-
BaMCh Y BCEX MALMEHTOB O OIepaluu, yepe3 3—7 mHel u
gepe3 1—3 Mecsiia 1moclie onepaTMBHOTO BMelaTebeTa. [1pu
OLICHKE Tep(Y3MOHHBIX ITapaMeTPOB B paHHUE M OTHAJCHHBIC
CPOKH IOCjIe onepaluu B rpyiie creHo3oB BCA 50—69% ne
OBbLIO BBISIBJIEHO CTAaTMCTUYECKM 3HAYMMBIX M3MEHEHWH 10
CPaBHEHUIO C TPYMTIOi KOHTpous (Tabdi. 2, puc. 2). Te. mapa-
metpsl CBV, CBE, MTT Bo Bcex uccieqoBaHHBIX 00J1acTSX
TOCJIe PeBACKYISIPU3AMK 3HAYMMO He OTIIMYAIUCh OT KOHT-
POJILHOI TPYIIITHL.

B rpymrie BeIpakeHHBIX CTEHO30B OTMEYAI0Ch 3HAUMMOE CHITKE-
Hue 3HaueHunit mapamerpa CBY u nosbimenne MTT Ha 3—7 neHb
nocyie onepauuu B 3K CMA, TI3CK, 33CK (ta6a. 3). Mexay
3HAYCHUSIMU TIeP(Y3MOHHBIX ITapaMeTpPoB BTOPOTO M TPETHETO
UCCIENOBAHUI CTATUCTUYECKU 3HAUMMBIX Pa3iMuuii He ObLIO
BBISIBJICHO. B OTHOILIIEHMM TEpPBOTO M TPETHETO MCCIICIOBAHMIA
OTMEYAJIHCh 3HAYMMBIE PA3INUMS MEXIY 3HAUCHMSAMM TTapaMeT-
pa MTT B 30He KpoBOCHAOXEHUS CpeliHeil MO3roBOii apTepuu,
yT0 cooTBeTCTBYET CHIDKeHUI0 MTT (5,46 o cpaBHenmio ¢ 4,67,
p=0,003) gepe3 1—3 mecsma mocne peBacKyasgpu3anuy. B 3amHeit

. CBV 55 CBF 55 MTT

\/ o~ ; /A
85 E 35 :\\f/_'t 45 _—
3 2 | 4

oo 37 13 Mo 37 13 Tl T 13
onepauMu  fieHb  Mecsua onepauMM  feHb  Mecsua onepauMu  fieb  Mecsua

|-o—30HaCMA —a— 30K —a—33CK |

puc. 2: M3meHeHus nephy3uOHHbIX NapaMeTpoB Y NALMEHTOB CO CTEHO3aMy
50-69% o 1 nocne onepauym.

Mpumesarme: CMA — 30Ha KpoBocHaBXHMs CpezHeit MoaroBoit apTepuut; M3CK — nepefHsst 30Ha CMEXHOrO KPOBOCHAO-
Xennst; 33CK — 3aHas 30Ha CMEXHOTO KPOBOCHAGXEHMS.
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Tabmaua 3: TMepdy3voHHbie NapameTpbl 10 ¥ MOCAE ONepaLuy B rPyne BbipaXeHHbIX

CTeH030B BCA (>70%).
Ha 3-7 Yepes 1-3 —
Mapametp | [lo onepauuu | AeHbmocne | Mecsua nocne Kom, ons
onepauyu onepauyu P
30Ha kposocHabxeHus CMA

CBv 4,02 [3,68; 4,46]* 3,79 [3,31; 4,13]* | 3,96 [3,76; 4,42] | 3,72 [3,52; 4,05]
CBF 2,1 47,39 50,49 50,18

[37,53;50,18] | [42,69;54,48] | [4392;54,09) | [454;54,56]"
MTT 5,46 [4,92; 6,28]*| 4,69 [4,2; 5,11]* | 4,67 [4,49; 5,07]° | 4,43 [4,06; 4,81]*

TepeaHss 30Ha CMEXHOTO KPOBOCHAOXEHHS

CBv 3,98 [3,25; 4,26]* 3,49 [3,09; 4,01]*| 3,62[3,15; 3,8] | 3,43 [3,16; 3,83]
CBF 38,47 42,31 37,06 42,37

[32,2;43,96] | [39,22;47,37] | [32,56;42,18] | [38,47;48,65]
MTT 6,01 [5,31; 6,74]* 4,97 [4,63; 5,34]* | 5,54 [5,05; 6,3]° | 4,97 [4,33; 5,42

3311 30HA CMEXHOrO KDOBOCHAOXEHMS!

CBv 413,58; 4,16]* | 3,8[3,07; 3,99 | 3,19 [3,04; 3,77)° | 3,53 [3,17; 3,85
CBF 33,39 40 33,89 40,31

[30,17; 42,41]* | [34,22;46,27)* | [29,71; 41,19 | [36,68; 46,34]*
MTT 6,22 [5,72; 8,35]**| 5,43 [4,8; 6,08]* | 5,8 [5,36; 6,36]" 5,21 [4,75; 5,63]*
Mpumesaxme:

* = CTATUCTUYECKN 3HAYVMbIE PA3UVst MEXTY 3HaueHusMu 1-ro v 2-ro uecnenoanmii (p<0,05)
# — CTATUCTUYECKN 3HYMMbIE PAsMyst MeXEy 3HaseHusmu 1-ro v 3-ro uccnegoanmit (p<0,05)
$ — CTATUCTUYECKY! 3HAYMMbIE PA3TVYUS MEX(Y 3HAYEHUAMI 3-TO MCCNIER0BaHWS W rpynnl KoHTpons (p<0,05)

30HE CMEXKHOTO KPOBOCHAOXKEHMSI OTMEYATOCh 3HAYMMOE CHHU-
xxenue CBV (4 o cpasHenuio ¢ 3,19, p=0,03) u cHizkeHre MTT
(6,22 mo cpasuenuto ¢ 5,8, p=0,01) (puc. 3). [1pn cpaBHEHNY €
TPYIIION KOHTPOJISL TOCTOBEPHBIX PA3TUUMii MEXKITY 3HAUCHUSIMU
TIapaMeTpoB BO BpeMs 2-TO MCC/IeNOBaHMS He oTMedeHo. Yepes
1-3 mecsria otmeuanoch yumHenne MTT B epenHeii u 3amHei
30HaX CMeXXHOro KpoBocHaOxeHus u cHikenue CBF B 3amHeii
30HE CMEXKHOTO KpoBocHaOxeHus. TakiM o6pazoM, Lepedpaib-
Hag Tepdy3usl HOPMaIU30BaJach B 30HE KPOBOCHAOKEHHUS
CMA, a B 30HaX CMEXHOT0 KPOBOCHAOXEHMS COXPaHSUIUCH
reMOIMHAMUYECKUE HapyIeH!s], TprYeM Hanoolee BhIpaKeH-
HBIE B 3aIHEI 30HE CMEKHOTO KPOBOCHAOKEHHSI.

JnHaMuYecKre M3MEHEHUST Mepy3MOHHBIX MapaMeTpoB II0
CPaBHEHMIO ¢ KOHTPOJILHOI TPYIION MpeacTaBiIeHbl Ha puc. 4.
Tak B rpynmne ymepeHHbIX cTeH030B BCA 3HaueHMs mapameT-
poB CBF u MTT He3HauMTETbHO OTINYAIOTCS OT KOHTPOIBHOM

CBv CBF MTT
45 55 7
. N e ‘/,_._.——0 6| . .
HEes s .
#
3+ 25 + 4+
Lo 37 -3 Do 31 1-3 Lo 37 1-3

onepaumn  AeHb mecsiua onepauun  fieHb mecsiua onepaumn  [ieHb mecsiua

[ —o— 30 CHA” —a—3CK —a—35CK |

puc. 3; M3MeHeHMst nepdy3uOHHbIX NMapamerpoB Y MaUMEHTOB CO CTEHO3aMM
BCA>70% ni0 v nocne onepaui.

TpuMeanye: * — CTATUCTUYECKN 3HAWMMbIE PAsnAdnst Mexay 3xayerusmu 1-ro w 2-ro uccnenoaruit (p<0,05);
# — CTaTUCTUYECKM 3HYMMblE PA3NUyMs Mexay 3Hauerusamu 1-ro u 3-ro uccnenosauit (p<0,05). CMA — 30Ha KpoBo-
CHabXeHwst cpepHeit MoaroBoit aptepuut; M3CK — neperHss 30Ha cMexHoro kpoBocabxeHus; 33CK — 3ais 30Ha CMex-
HOrO KpOBOCHAOXEHYS.
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CBF B 30He CMA CBF g 30He N3CK CBF B 30He 33CK
55 43 45
50 4 K 20
45 39 SZ S 2
40 37 35 .
35 4 354 30 -+

o 37 1-3 o 37 13 o 37 13

onepauMd  fesb  Mecsiua onepauuM  figls  Mecsua onepauMd  fesb  Mecsiua

[ —e—50-69% —a—70-99% —u—Hopua |

. MTT B 30He CMA , MTT & 30He M3CK . MTT & 30He 33CK
‘ : ‘ * : ‘ *
5 ; ;
5 5
44 44 4+
fo 37 13 Io 37 13 fo 37 13

onepauw  eHb mecsiua onepauu  AeHb mecsiua onepaumu  figHb mecsiua

| ——50-69% —m—70-99% —a— Hopma |

puc. 4: MameHeHus nepdyyavoHHbIX NapaMeTpoB Y MaLMEHTOB C YMEPEHHbIMU U
BbIDAXEHHbIMM CTEHO3aMM 110 CPABHEHMIO C KOHTPOMLHOIA TpYNINONA.

TpUMeYaHme: * — CTATUCTUYECKY 3HAYMIMbIE PA3NIMYMS MEX[Y 3HadeHusMy napameTpos rpynnbl 70-99% Ha 3-e ucenero-
BaHMe W rpynmbl HopMbl. CMA — 30Ha KpOBOCHAOXeHMA cpeaHeii MoaroBoit apTepuw; M3CK — nepeansst 30Ha CMEXHOTO
kpoBocHabxeHwst; 33CK — 3aHsa 30Ha CMEXHOTO KPOBOCHAOXEHMS.

TPYIIbI Ha 2-€ U 3-€ UCCe0BaHMS; B TO BpeMsl KakK 3HaYeHUsI
STUX TTApaMETPOB B TPYIITE BHIPAXKEHHBIX CTEHO30B HOPMAJIH-
30BaJIMCh BO BCEX MCCIEAYEMbIX 30HAX TOJIbKO yepe3 3—7 mHeil
nocJie onepauuu, a yepesd 1—3 Mecsa 0TMEUaaoCh CHUXEHUE
CBF u ymmmuenne MTT B 30HaX CMeXHOTO KPOBOCHA0KEHMS.

Ocobennoctu crpoenust BK ouenuBanuch y 35 ven. [lng aHa-
mu3a BausiHUS ctpoeHust BK Ha u3meHeHue LiepeOpaibHOI
TeMOOMHAMUKY TAIMEHTOB Pa3leNiIi Ha 2 TOATPYIIIHI ¢
3aMKHYTHIM BUILTU3UEBBIM KpyroM (3BK) — 14 ven. u ¢ Hesa-
MKHYTBIM Buyu3ueBbiM kpyrom (HBK) — 21 yen., He3aBucu-
MO OT BBIPAXEHHOCTH CTEHO3MpYIoIero mopaxkeHus BCA.
[Tpu cpaBHEHMM ITUX MOATPYIIN MEXIY COO0I CTATUCTUYECKU
3HAUMMBIX Pa3IMIUI MEXIY IPYIIaMy MO BCeM UCCIeTyeMbIM
napamerpam (CBV, CBE, MTT) ne Obiio otmeueHo. [pu
CpaBHEHMH C TPYIIIION KOHTPOJIS BBISBIEHO, YTO Y MAIMEHTOB C
HBK B nepenHeit u 3aaHeii 30HaX CMEXXHOTO KPOBOCHAOKEHUST
OTMeUaeTCs CHIDKeHME IIepedpabHOM epdy3un B BUIE CTATH-
CTUYECKU 3HAYMMBbIX M3MEHEHUH TIep(y3MOHHBIX TAPaMeTPOB:

CBF B 30He CMA CBF B 30He M3CK CBF B 30He 33CK
51 43 42
50 42 oo —0
49 :: b .

40 38

48 o 39 . 36 24: <
47 * 37 | * *
46 36 34
45 35+ 32+

o 37 1-3 o 37 1-3 o 37 13

onepauun [ieHb Mecaua onepavum JieHb Mmecaua onepavum JIeHb Mmecaua

| —o— He3aMKHyThIi BK —m— HopMa —a— 3amkhyThiil BK |

MTT e 30He CMA MTT g 30He M3CK MTT B 30He 33CK
e 81
5,2 ! \
48 - 3 B8
46 3 54
44 48 5% ——
4,2 46 43
44 444 45+
Io 37 13 fo 37 13 Jo 37 13

onepauu  JeHb mecsiua onepauMn - feHb mecsiua onepauu  JieHb mecsiua

| —o— He3aMkHyThiii BK —m— HopmMa == 3aMkHyThiii BK |

puc. 5: Wamenerns napametpo CBF u MTT B noarpynnax M He3amKHyTbIM K
3aMKHYTbIM BK 10 CpaBHEHMIO C KOHTPONTbHOM FPYNOiA.

TpvMedaHue: * = CTATUCTUYECKI 3HAYUMbIE PA3MYUS MEXZY TPYTINOA C HE3AMKHYTLIM BILLT3MEBLIM KDYTOM U TPYNINOit
HOPMbI; # — CTATUCTUYECKY 3HAMMbIE PA3MAYMS MEXZY TPYNINO C 3aMKHYTLIM BUII3UEBLIM KDYTOM W TPYNINOI HOPMbI.
CMA - 30Ha kpoBocHaGXeHws cpeaHeii Mo3roBoii apTepuy; M3CK — nepeiHss 30Ha CMEXHOro kpoBocHabxenws; 33CK —
33/1H5 30Ha CMEXHOTO KDOBOCHAOXEHMS.
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cHmxenue CBF (p=0,011 1 p=0,013 coOTBETCTBEHHO) U TIOBbI-
meHne MTT (p=0,013 u p=0,008 cooTBETCTBEHHO), B 30HE
KpoBocHaOxeHus1 CMA oTMeuaeTcss JOCTOBEPHOE CHIKEHUE
CBF (p=0,015). ¥V nauuentoB ¢ 3BK umeer Mecto 3Haunmoe
nosbiieHue 3HaueHuit MTT B 30He kpoBocHaOxeHuss CMA u
B 3ajJHeil 30He cMexHoro kposocHaOxeHus (p=0,019 u
p=0,013 cootBeTcTBeHHO). OJHAKO MpPU OLEHKE AMHAMUYE-
CKUX U3MEHEHUH TTapaMeTPOB OTMEUEHO, UTO cpa3y MocyIe ore-
PaTHBHOTO BMeEIATeIbCTBA 3HAUCHMS MapaMeTpOB B 00EUX
MOATPYIIax 3HAYMMO He OTJIMYAIUCh OT HOpMbI. Bo Bpewmst 3-
ro uccienopanus y nauueHtoB ¢ HBK ormeuaiotcs MeHbilue
3HaueHus1 CBF B mepenHeit u 3amHeit 30HaX CMEXKHOTO KPOBO-
cHabxeHust (p=0,018, p=0,0002 coOTBETCTBEHHO) 1O CpaBHe-
HUIO ¢ KOHTPOJIbHO rpynmoil. ¥ maumentos ¢ 3BK B otnaneH-
HBII TIEPUMOM TIOC/IE OTEpaliy 3HAYMMBIX Pa3INIUil ¢ KOHT-
POJIBbHOI TPYIIION He BBISIBIEHO (puC. 5).

O0cyxaenne

ATepoCKIepOTUYECKOE TOPpakeHNE BHYTPEHHUX COHHBIX apTe-
Ui MPUBOIUT K UBMEHEHUSIM LiepeOpaibHOM reMOANHAMUKY B
pe3ynsTaTe MajeHUs OaBIeHWS B MUCTANBHBIX apTepUaTbHBIX
CoCyZiax, YTo B CBOIO OYepeb MPUBOAUT K CHIDKEHUIO Mepdy-
3MOHHOTO JaBjieHusl. MexaHu3Mbl LiepeOpaibHOIi ayToperynsi-
LMK HampapjieHbl Ha TOAAEpPXaHUMEe MO3TOBOTO KPOBOTOKA
MOCPECTBOM BKJIIOUEHUS KOJIaTepalbHbIX COCYI0B MU ped-
JIEKTOPHOI BazoauiaTaly C MOBbILIEHUEM Mep(Py3MOHHOTO
TaBJICHHUS; TIPH 3TOM OTMEYAIOTCS M3MEHCHHUS Tep(y3MOHHBIX
napameTpoB: yiuHeHne MTT u yBenuuenue CBV. ITapamerp
MTT spnsieTcst HauboJee YyBCTBUTEbHBIM MPU PAHHUX U3Me-
HEHMAX LepedpanbHOi mepdy3un, ero yBenmdeHne Ha0moma-
eTCsl YK€ ITPU YMEPEHHO BBIPaXKEHHOM aTepOCKICPOTHUIECKOM
nopaxeHun BCA [3, 16, 35]. [Tapametp CBV Takke MoXeT yBe-
JIMYMBaThCs BMecTe ¢ yuinHeHueM MTT.

XUpyprdaeckoe JeUYeHNne CTEHO30B BHYTPEHHMX COHHBIX apTe-
pMit HaMpaBIeHO Ha CHIKEHHME PUCKA PA3BUTHS MILIEMUYECKOTO
MHCYJIbTa B UMICUIIATePaTIbHOM TMoJyliapuu. PeBackynsipuzanms
MOXET MPUBOAUT K HOPMAIU3ALNK TIep(y3MOHHOTO JaBICHUS
1, COOTBETCTBEHHO, K YIY4LIEHUIO Tepdy3un Mo3ra B LIEJIOM.
Tak, COITacCHO HAIIMM JAHHBIM, Y TMAIWEHTOB CO CTEHO3aMU
BCA>70% na 3—7 neHb rociie oreparyuni 0TMEYaI0Ch CTaTUCTH-
YyecKM 3HauMMOE€ yMeHblleHue 3HayeHuil mapametpa CBV u
cHixenue MTT B 3 uccnenyeMbix 30Hax, yepe3 1—3 mecsua B
30He KpoBocHaOxkeHnsT CMA Ha0/01a10Cch He TOJNBKO CHIKE-
Hue CBVu MTT, Ho u nosbiienne CBE OnHako B 30Hax cMexX-
HOTO KPOBOCHAOXEHUS B 3TOT e MEpUON OTMedatach JIMIIb
Hopmamuzauusg MTT. PeBackynspu3aiusi, npuBoasias K ped-
JIEKTOPHON Ba30KOHCTPUKILUM, HOPMalu3yeT Mephy3MoHHOe
TaBJIeHNE M, COOTBETCTBEHHO, MO3TOBOI KPOBOTOK, YTO IIPO-
SIBJISICTCS BBIICONMMCAHHBIMU M3MeHeHUsIMU TapameTpoB KT-
nepdysuu. [1pu atom B 30He KpoBocHabxeHust CMA oTMeuaeT-
cs1 yaydleHue 1epedpaabHOi reMOAMHAMMKM Kak cpasy Mocie
OTepaIii, TaK U B OTTANCHHBII MIepHOI, TOTIa KaK B CMEXKHBIX
30HaX — TOJbKO cHizkeHue MTT, oTIMuHOEe OT KOHTPOJIBbHOI
rpynmel. MHBIMM CJIOBaMM, Y 3THX ITalIMEHTOB COCTOSTHUE
HepedpaTbHON TeMOTMHAMUKYI B 30HAX CMEXHOTO KPOBOCHA0-
>KEHMs1 BO3BpAILAeTCsl K TOOMepallMoHHOMY. Takasi IMHaMMKa
niepdy3un, BEpOSITHO, CBSI3aHA C TEM, YTO 30HBI CMEKHOTO Kpo-
BOCHAOXEHUsI, HaOoJIee CTpagalolie Py CHIDKCHHOM TIepdy-
3MOHHOM JaBJEHUM U MOABEPXEHHbIE MPOAOIKUTEIBHON Xpo-
HUYECKOH Ba30MWIATAIINH, JTNOO YKe afalTHPOBAHbI K COCTOSI-
HUIO M3MEHEHHOH LiepeOpanbHoi mepdysun, b0 TpedyioT
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0oJiee UTUTEBHOTO MEpUOA /ISl BOCCTAHOBIEHMS ayTOPETyJsi-
LIUN.

V NanmMeHToB ¢ YMEpPEeHHO BBIpaXXeHHBIMEM cTeHo3amu BCA
(50—69%) cratMcTUYECKM 3HAUMMbIX PA3IMYMIA MEXTY TaHHbI-
MU T0CJIe0NePallMOHHBIX MapaMeTPOB ¢ KOHTPOJbHOM TpyIl-
MTOM HE BBISIBJIEHO KaK B PAHHWI, TaK U B OTHAJICHHBINA TIEPUO/I.
T.e. y JTaHHOI1 IPYIITbI MALIMEHTOB MPOMCXOIUT HOPMaTU3aLMs
napameTpoB Tepdy3un Mosra Kak B 30He KPOBOCHAOXKEHUSsI
CMA, TaK ¥ B 30HaX CMEXHOTO KPOBOCHAOXEHHS, YTO BEPO-
SITHO, CBSI3aHO C TEM, UYTO NEPBOHAYAIbHOE CHIXEHHUE, FeMO-
JMHAMUYECKOTO cTaTyca JaHHOM IPYIMIbl HAXOAUTCS B Mpeje-
JIax ayTOPETYJISITOPHBIX BO3ZMOXHOCTEN.

BK — ocHOBHOI1 apTepraIbHBIIf aHACTOMO3, 00€CIICUNBATOTIIIA
KoJlTaTepajibHOe KPOBOCHAOXEHUE UISl MOANepPKaHUsS HOp-
MaJIbHOTO 1iepeOpabHOrO KpoBOTOKa. B Hamiem uccienosa-
Hum y nanpenToB ¢ 3BK u HBK ncxonHo He BBISBIEHO 3HAYM -
MBIX pa3INyuii MO3TOBOI Mepdy31u, 4YTO MOXKET OBITh CBSI3aHO
C TeM, YTO He OLIEHUBAJICS KPOBOTOK MO BTOPUYHBIM aHACTO-
MoO3aM (JIEITOMEHUHTeaTbHbIE aHACTOMO3BI, IJTA3HUYHAS apTe-
pusI), KOTOpbIE, BEPOSITHO, aKTUBU3UPOBAJIHCH B YCIOBUSIX XPO-
Huyeckoii runonepdysun.Tak, B HECKOJIbKUX UCCIENOBAHUAX
[15, 20, 30] momy4eHHI MPOTUBOPEUYMBLIE JAHHBIE O HATMYNKN
WM OTCYTCTBUM 3aBUCUMOCTHU 1iepeOpaabHON TeMOIUHAMUKY
oT BapuaHTa cTpoeHusi BK B ycioBusix cHuxkeHHOM nepdy3uu.
OmHako B HACTOSIIEM MCCIeIOBAaHUN TIPH CPAaBHEHIH C KOHT-
POJILHOM TPYIIIOXA U B IMHAMMKE TIOCJIE ONEpallid OTMEUEHO,
yrto y nauueHToB ¢ HBK cHuxeHue nepedpanbHoil reMoanHa-
MUKH HOPMaJlN30BaJoch B 30He KpoBocHaOXeHNI CMA, a B
30HaX CMEXHOTO KPOBOCHAOXEHUS Mepdy3MOHHbIE TTapaMeT-
Pbl He U3MeHUIUCh. B T0 ke Bpemst y manueHToB ¢ 3BK nepso-
HavyaJIbHbIE U3MEHEHMS 1IepedpaibHoil epdy3nu B 30He KPo-
BocHaOxeHust CMA u B 3aiHell 30He CMEKHOTO KpOBOCHA0Ke-
HUS, KOTOpble TposiBiasiuch nosbinieHueM MTT, mpu obcie-
JOBAHUSX TIOCTIE OTEPAII HOPMAIN30BaJIICh.

3akmoyenue

HCJ'[I)IO XUPYPruyeckoro J€4eHuA CTCHO30B BHYTPCHHUX COH-
HBIX apTepMﬁ ABIACTCA CHMXEHME PpHUCKAa BO3HUMKHOBCHUA
HMIIEMHUYECKOI0 MHCYJIbTa, YTO MOXKET COIMMPOBOXKAATLCA YIy4d-
MCHUEM HCperaﬂbHOﬁ TEMOJIMHAMUKH.

[Mepdy3monHass KOMITBIOTEpHASS TOMOTpaus SBIACTCS
JOCTYITHBIM METOIOM, TO3BOJISIOLIMM KOJUYECTBEHHO OIle-
HUTh COCTOSIHE MO3TOBOTO KPOBOTOKA IO ¥ TIOCJIE aHTMOXHU-
PYPrUYECKNX ONepalnii. Y MalyeHTOB KaK ¢ BBIPAKEHHBIMH,
TaKk M ¢ yMepeHHbIMM cTeHo3aMu BCA, mocne mpoBeaeHus
AHTMOXMPYPTMYECKMX OIepaldii OTMeYaeTcss HOpMaM3alius
KPOBOTOKA B 30HE KPOBOCHAOXECHMS CPeIHEI MO3TOBOI apTe-
puM, uTO MposIBAsieTcs cHIKeHneM napameTpoB CBY, MTT u
yeemmaeHreM CBE Ongnako cpeny creHo3oB BCA>70% peBac-
KyJIIpU3allys CYIICCTBEHHO He MEHSIET IiepeOparbHyIo epdy-
3110 B 30HaX CMEXHOTO KPOBOCHAOXEHMS, Kak HanboJiee noji-
BEPXKEHHBIX M3MEHEHMsIM LiepeOpaibHOil Tepdy3un 1 yxe
aJanTHPOBAHHBIX K JAHHOMY COCTOSHHIO. Y TAIMCHTOB C
3aMKHYThIM BK HopManmzaiusi Mo3roBoro KpoBOTOKa TIpO-
ucxoauT Jyudure, yeM y nauueHtoB ¢ HBK. Takum obpaszom,
(hakTOpaMu OTCYTCTBUS HOpPMATM3allid KPOBOTOKA B 30HAX
CMEXXHOTO KPOBOCHAOXEHHUSI TOCje OIepaluil sBISIOTCS
HaJinuue BbIpakeHHOro cteHo3a BCA (>70%) n He3aMKHYTHIi
BUJUT3HEB KPYT.
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Cerebral perfusion changes in patients with carotid artery stenosis after surgical revascularization

A.N. Sergeeva, R.N. Konovalov, D.V. Sergeev, A.S. Suslin, M.V. Krotenkova, S.I. Skryilev, M.A. Piradov

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Keywords: CT perfusion, cerebral perfusion, cerebral hemodynamics, carotid artery stenosis, carotid artery revascularization.

Assessment of cerebral perfusion and collateral circulation in
patients with carotid stenosis might have prognostic value for
effective blood flow restoration after carotid revascularization.
To evaluate the changes of cerebral perfusion we studied 41
patients with moderate and severe carotid stenosis before and
after surgical or endovascular treatment. Perfusion CT at the
level of basal ganglia was performed in 17 patients with moder-
ate (50—69%) and 24 patients with severe (70—99%) carotid
stenosis for 3 times: before intervention (transluminal angioplas-
ty with stenting or carotid endarterectomy), 3 to 7 days and 1 to
3 months after treatment. Additionally, single CT perfusion
study was done in 39 patients without carotid stenosis (control

group). We found that surgical recanalization of internal carotid
artery may aid restoring cerebral blood flow characteristics in the
MCA area to the levels similar to those in control group (name-
ly, decrease of MTT and CBV and increase of CBF). However, in
anterior and posterior watershed zones, which are known to be
the most vulnerable by chronic hypoperfusion, blood flow nor-
malization was seen only in patients with complete circle of
Willis and with moderate carotid stenosis. Thus, prognostic fac-
tors for inadequate blood flow restoration in patients with
carotid artery stenosis after revascularization include severe
stenosis (>70%) and incomplete circle of Willis.
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O HEBPOJIOTNMYECKUX TPOSIBICHUSIX
B,,-nedpunmutHON aHeEMUU

I.B. 3bipuna

T'KOY BIIO Taepckas eocydapcmeennas meduyunckas akademus Munzopasa Poccuu

Llenvto pabombi 56uUA0CH U3YHeHUe HaACMOMbI U XaPAKMepa Heapoao2uteckux nposeaenuil Bi-eguyumroii anemuu. Habarodasocs 52 604bHbIX, U3 KOMOPbIX
HespoaoeuUecKue nposeaerus QyHuKyaapHoeo muenosa umeaucw y 30 (57%). Haubonee uacmo Obinu 6bissaeHbl HAPYUIeHUS HYBCMBUMENAHOCIIU, U3MEeHEeHUe
aXUAA0BBIX U KOACHHbIX peiekcos, Hapyuienus noxooku. TloaHoe ucuesHosenue Heapoaoeuueckux nposeenuii Bi-0eguyumnoii anemuu 603M0NCHO MOAbKO

HpU NeeKoil cmeneru (YHUKYAAPHO20 MUea03d.

KtoueBbie ciioBa: B, -neduiuTHas aHeMus, (DYHUKYISPHbIN MUETO3.

-neuuuTHAs aHeMusl (MEepPUUHO3HAS aHeMUS

unmn 6osne3Hb AmmucoH-bupMepa) — oTHOcH-

TeJbHO peiKoe 3abojieBaHUE, OOYCIOBIECHHOE

HEIOCTaTKOM B OpraHu3Me BUTaMHUHA Bi.

TunuyHast KTMHUYECKas KapTuHa By,-neduuut-
HOI aHEMUU CKJIANIBIBAETCS U3 TPEX CUHAPOMOB: aHEMUYECKO-
T0, IOPaXXEeHUS KeTyI0YHO-KUILIEYHOTO TPaKTa U pa3HOOOpa3-
HBIX PaCCTPOMICTB HEPBHOM CHUCTEMBI, KOTOPHIE B LIEJIOM COOT-
BETCTBYIOT (DYHUKYJISIPHOMY MUENO3Y.

OnHAKO HepeaKo BCTPeyatoTcst 00IbHbIE, Y KOTOPBIX B KIIMHU-
YeCcKoil KapTuHe Bi,-Ie(ULUTHON aHEMUU JOMUHUPYET CHH-
IpOM TOpPaXeHUS] HEPBHOM CHCTEMBI, YTO, €CTECTBEHHO,
BBIHYKIaeT MX 00PaTUTHCS 3a IIOMOIIBIO K HeBPOJIOTY. B aTnx
Clly4asix OT IOCIEAHEro 3aBUCUT IPABUJIbHAS AUATHOCTHKA
3a00y1eBaHNUS 1 JaJIbHEIIee JTeyeHUe, TTOCKOJIbKY MOCTIENTHOe
Ha3HAueHWE MM BUTaMHUHA B, oueHb OBICTPO MPUBOAUT K
MCUYE3HOBEHMIO M3 KOCTHOTO MO3ra MeTrajo0nacToB, KOTOpHIE
SIBJISIIOTCS] TIATOTHOMOHMYHBIM [TPU3HAKOM MEePLUHO3HOM aHe-
MUH. DTO 3aTPYAHSET paclo3HaBaHUe MICTHHON TIPHPOIBI HEB-
POJIOrMUeCKNX HapyieHui [2, 6]. C coxaneHneM cieayeT npu-
3HaTh, YTO 0 HACTOSIIETO BPEMEHM HEBPOJOTMYECKUE IPO-
siBTIeHUST Bi,-neuuTHON aHeMUM He CHCTeMaTU3UpPOBaHbI U
HE UMEIOT YeTKOTO OIMCAHNSI.

[TocraBieHa neb: onucarb 1 CHUCTEMATHU3NUPOBAaTh HEBPOJIOTU -

YyecKue MposIBeHUsT Y O0JbHBIX Bi,-geduuuTHOl aHeMuel 1
COIMOCTaBUTb X € IPYTUMU NPU3HAKAMU 3a00I€BAHUSL.

Martepuaa u METO/IbI

B TeueHue 7 neT cOBMECTHO ¢ remMaTojoraMu o0cieoBaHo 52
OOJILHBIX C BIEPBBIC BBISIBIECHHOW B-meduintHoil aHemMuei
(20 MyxuuH, 32 XEHIIMHBI, CpeIHUI Bo3pacT — 64,3 rona).
JlvarHo3 ObUT Bepu(DUUUPOBAH KIMHUYECKHU, MOATBEPXKIEH
HCCIeqOBaHMEM MYHKTaTa KOCTHOroO Mo3ra. CreluaibHo clie-
IyeT OTMETHTh, UTO y BCEX OOJBHBIX B ITYHKTAaTe KOCTHOTO
MoO3ra ObLTM 00HAPYKEeHbI MErano0JacThl.

Bcem 0ofbHBIM OBLTO MPOBEAEHO TLIATEIbHOE HEBPOJOTHYE-
CKO€ HCCTIeI0BaHNE C TIPUBJICUYCHUEM B HEOOXOMMMBIX CITyJasx
aekTposHLedanorpapuu (18 00IbHBIX), ANEKTPOHEHPOMUO-
rpadun (25), MarHUTHO-PE30HAHCHOM WM KOMITBIOTEPHOI
tomorpaduu (10), a30¢aroractpoayoneHockonuu (29).
CormacHo  kmaccupukaumm  [I.M.  AnpnepuHa u
10.T. Murtepesa [1], aHemus nerkoii crerneHu Tsokectu (Hb —
110-90 r/m) mmenace y 13 GompHBIX, cpenHeii cTenenu (Hb —
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89—70 r/n) — y 29 u msxenas anemust (Hb — 69 r/n u Huxe) —
y 10 GONBHBIX.

Cnemyer OTMETUTh, YTO CPEAU OOCIEIOBAHHBIX OOJBHBIX HE
ObUIO CTPOTMX BereTapuaHleB, MallMEHTOB, MEPEHECIINX
racTpaKTOMUIO, CcTpafaolux Oone3Hbio KpoHa, rimcTHOM
nHBa3uel (IUGUIIo00TPrOo3), UL, [UIUTEIbHO MPUHUMAI0-
IIMX JIEKAPCTBEHHbIE TIPENaparhl (AMUHOCATUIIIIOBAS KUCIO-
Ta, HEOMMIIMH U JIP. ), @ TAKKE JICUMBLIMXCS MHBEKIIUSIMU BUTA-
MuHa Bj,. CkazaHHOE MO3BOJISIO UCKIIOUUTh CUMIITOMAaTHYe-
cKuii xapaktep Bi,-medunuTHON aHEMUH U €€ IIUTOJTOTMIECKH
HEMOATBEePKACHHbIE BAPUAHTHI.

Pesyabrathl H HX 00CYXKIeHHE

[Tpu ocmotpe GobHBIX OOpalana Ha cebs BHUMAHUE COJO-
MEHHO-KeNTast OKpacka KOXXHbIX ITOKpOBOB 1 ckiiep (38; 73%).
[Tpy aTOM YacTOTa BBISIBAEHUS 3TOTO CHMIITOMA OTYETIIMBO
HapacTaja C YBEIMYEHUEM TSKeCTH aHemMuu. HopmanbHblii
uHIeKe Macchl Tena (18,5—24,9 xr/m?) Berperiacs y 29 6071b-
HBIX, CHIXKEHHBIH (<18,5 Kr/M?) — y OZHOrO, MOBBILICHHbIH
(>25,0 xr/M?) — 22 GONBHBIX. DTO COOTBETCTBYET HAOIIOACHISIM
JI.W. UnenbcoHa [4] v B LeJIOM CBUIETETLCTBYET, UTO UCTOLLE-
HUe cpean OONBHBIX Bp-neuuntHoi aneMueit, HeCMOTPA Ha
HaJTM4Me TSDKEI0ro 3a00j1eBaHuMs, BCTPEUaeTCss OTHOCUTEIbHO
peImKo.

W3meHeHMs cO CTOPOHBI KeTyI0YHO-KUIIEYHOTO TPaKTa UMe-
JIUCh Y OOJIBIIMHCTBA O0JIbHBIX M OBLIM JOCTaTOYHO crieluduy-
Hbl. Tak, XanoObl Ha TSKECTb MM OO B SMUTACTPaJbHOM
00J1acT, Ha OTPBDKKY, TOIIHOTY, CHWXXEHHME amleTHTa Kak
CYOBEKTHBHBIC TPOSIBACHUS aTPOGMUUECKOrO TracTpuTa HMe-
nuck y 37 (71,1%) GonbHbIx. [TocnenHee 6bLTI0 MOATBEPKICHO
Ipu 330(haroracTpoayoNeHOCKONMU W OUOICHU CIM3UCTOM.
Oco60 crnenyetT OTMETUTh HATMYKE Y YaCTH OOJNBHBIX TIOCCUTA
(s13bik TioHTepa; 19; 36,5%) — s3bIK MaJMHOBOM OKPAacKH CO
CIJIAKEHHBIMU COCOYKAMU («IAKMPOBAHHBIN»). ¥ yacTu 60J1b-
HbIX (8;15,4%), IOMUMO 3TOr0, Ha KOHYMKE M Kpasx s3bIKa
MMEJIICh YYaCTKU BOCHaNeHus ¢ sposusamu. Y 13 (25%) 60i1b-
HBIX MajblupoBagack ceneseHka, v 10 (19,2%) nabmonanoch
yBEMYEHHE Pa3MEPOB MEUSHH.

Co CTOPOHBI CepAeYHO-COCYIUCTOI CUCTEMBI BBISIBIISLIIOCH pac-
IIMPEHNE TPAHUIl OTHOCUTENBHON CepAeYHOI TYyIOCTH BJIEBO
(Ha 1-2 cM), HAKJIOHHOCTb K TaxuUKapAuu (CPemHss 4acToTa
CepIeYHbIX COKpalleHuit — 79,8 B 1 MMH) U apTepUalbHOI
runoronuu (110/70 —100/60 mm pT. cT.).
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B kpoBu y o0cienoBaHHbIX OOJbHBIX OOBIYHO BBISBISIACH
runepxpomHast (43; 82,7%), pexe HOPMOXpPOMHasl aHEMUSI
(9; 17,3%), ymepenHas JeiikoneHus: 1 TpomooiuroneHus. Co
CTOPOHBI SPUTPOLIUTOB OTMEYAJICS AHU30LIUTO3, MAKPOLIUTO3 1
HaIM4ie B HUX OCTAaTKOB supa (Temblia 2Kommm M Kojblia
Kebora). KommuecTBo peTHKYIOIMTOB OBLIO CHIDKEHO WM
HopMaJibHO. Hepenko BISBISIIUCH 3pUTPOKAPUOLIUTHI.

B KocTHOM Mo3re 0OHapyXMBAJIOCh pa3lpaxeHue KpacHOro
pPOCTKA, a TakXKe BbISIBISUIMCH Merajo0JacThl, XapaKTepHbII
TPU3HAK MEPLIMHO3HON aHEMUM.

Ha ocHoBaHMM MpeAcTaBIsIeMbIX Xano0 M pe3yJbTaToB 00b-
€KTHBHOTO HEBPOJOTMYECKOTO 00CTeIOBaHMS BCE OONBHBIC
ObL1M pasfeneHbl Ha 2 rpymibl. B 1-10 rpyminy Bowwiu 22 (43%)
OONBLHBIX, KOTOPbIE MPEIbABISIN KaJoObl Ha OOIIyIO cla-
00CTh, ONBINIKY TP (PU3MIECKOIN Harpyske, OBICTPYIO YTOM-
JISIEMOCTD, TOJIOBOKpPY:KEHHUE, T.e. XKajo0bl, XapaKTepHBIC IUIS
aHEeMUM, OfHAKO CYOBbEKTUBHBIC U OOBEKTUBHbIEC 3HAKM, YKa-
3BIBAIOIINE Ha TIOpakeHWe HEPBHOM CHCTEMBI, Y HUX OTCYT-
cTBoBaM. HeoOxoauMo OTMETUTb, YTO OOJBIIMHCTBO 3THX
OonbHBIX (18) 0OpaTHIOCh MEPBOHAYAIBHO K TEPATIEBTY.

Bo 2-1o rpynimy Botwio 30 (57%) 60abHbIX, Y KOTOPBIX Hapsiy C
YKa3aHHBIMU BBIIIE XaJ00aM1 MMETNCh TaKXe CYObeKTUBHEIC
1 00BEKTUBHBIC TIPOSIBICHUS, TUIIMIHBIC VIS (DYHUKYIISIPHOTO
Mmuenosa. Crneayer OTMETUTh, YTO €CJIM OONbHBIE 1-if TPyMIIbI
MIPEABSIBISIIN KaJ00bl Ha O0ILYIO C1abOCTh, TO MALIMEHTHI 2-ii,
KaK TIPaBUJIO, K 3TOMY J00aBJISIIN, YTO MX MTPEUMYILECTBEHHO
0eCroKOUT cJ1a00CTh B HOTaX U pyKax.

CormocTaBieHue 00JbHbBIX 1-if U 2- TPYMI B 3aBUCUMOCTH OT
TSKECTU aHEMMM HE BBISIBUJIO KaKOi-TMO0 3aKOHOMEPHOCTH.
Tak, aHeMUs JIETKOI CTENeHM TSKeCTH MMenach B 1-it u 2-i
IpyIIax COOTBETCTBEHHO B 5 U 7 Clydasix, CpeqHelt CTerneHn —
B 13 1 16 1 TsKenast aHeMus B 4 1 6 ciiyyasix. [logoOHast cutya-
ous OTMEeYeHa M JApyruMu ucciemosarensmu [1, 3, 4].
CkazaHHOe TO03BOJISIET M0J1araTh, YTO B BOBHMKHOBEHUM HEB-
POJIOTUYECKUX TIPOSIBJIEHUH MEPLUMHO3HON aHEMUU OCHOBHYIO
POJb MTPAeT HE CTOJIBKO TSKECTh aHEMUH, CKOJNBKO €€ M-
TeJbHOCTh. OMHAKO CYIUTh O JUTMTEJbHOCTU YKa3aHHOM MaTo-
JIOTUU Bpaydy Bcerfa 3aTpyaHuTeNbHO. OOBIYHO K MOCTENEHHO
HapacTallleil aHeMu OOJbHBIE XOPOIIO amanTHPYITCS U
o0paiiarTcs K Bpauy, Koraa ux KOMIeHCaTOPHbIe BO3MOXKHO-
CTM HMCYepraHbl WM KOTAa MOSBJSIIOTCS HEBPOJOTHMUYECKUE
HapyILIeHUsI.

W panee, Kax CBUIECTENIbCTBYIOT TpPHUBEICHHBIC MaHHbBIE,
MOsIBJIEHWE TPU3HAKOB TMOPaKeHWs] HEPBHOM CHCTEMBI He
SIBJISIETCSl OOJMTaTHBIM TIpOSIBICHNEM B -medummTHO aHe-
Mmun. OHY BO3HUKAOT JIUILD Y 57% GONBHBIX U IS UX TIOSIBIIE-
HUS HEOOXOIUMBI, O-BUAMMOMY, KaKUe-TO JOMOJHUTENbHbIE
VCJIOBUS, a He TOJbKO caM AeuuuT BuTamuHa B, Yacrora
CYOBEKTUBHBIX M OOBEKTUBHBIX HEBPOJOTMUYECKUX pac-
CTPOMCTB, BbISIBAEHHBIX Y 30 00JIbHBIX MEPLUHO3HON aHEMUEId,
npeacraBieHa B Ta0I. 1.

Oco0blit MHTEPEC MPEACTABISIOT OOJbHBIE 2-ii TPYIIIIbL, CPEAN
KOTODBIX, KCTAaTH, NEPBOHAYAIBLHO K HEBPOJIOTY 3a TIOMOIIIbIO
obpaTuioch 12 manueHToB. Heobxonumo ckasaTb, 4TO HEBPO-
JIOTH YBUIEIM HEOOBIYHOCTh COCTOSIHUSI OO0JIbHOTO, ITPU KOTO-
POM HEBPOJIOTMYECKAs CHMIITOMATHKA B LIEJOM HE COOTBET-
CTBOBAJIa TOM, KOTOpast XapaKTepHa IS «0aHAJTBHOTO» TI0pa-
KEHMSI HEPBHOM CHCTEMBI. DTO 3aCTABUIIO UX BO3AEPXKATHCI OT
CTaHJApTHOTO Ha3HaYeHUs BUTaMUHa B, mpogomkuth obce-
JOBaHWE W B KOHEYHOM MTOTE ITOCTABUTH MPABUJIBHBIN JMar-
HO3.
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Tabnuiia 1: 4actota  OCHOBHbIX  HEBPOOTMYECKMX  CUMMTOMOB Y GOMbHbIX
B.,-nedmuwtHoii aHemuedt (n v %).

CumnTom cy6bekTUBHBIiA (Xano6a) Bcero %
CnabocTb B KOHEYHOCTAX:
B HOrax 18 60
B PyKax 8 36,9
MapecTesnm: 25 83,3
B PYKaX 1 HOrax 14 46,6
TONbKO B HOrax 10 333
TONbKO B pyKax 1 33
bonm B koHeuHoCTSIX:
B HOrax 6 2
B PyKax 6 2
HeyBepeHHoCTb npu xonp0e 12 40
Cvmntom JlepmuTTa 5 16,7

CumMnToM 00beKTUBHBI

HapylueHue YyBCTBUTELHOCTHL: 30 100
TaKTUbHOIA 10 33,3
fonesoit 4 13,3
rny6oKkoi 15 50
BUOPALMOHHOA 28 93,3
Arakcvs npu xopb0e 12 40
HeycroituusocTs B nose Pombepra 11 36,6
HapyLuenve konexHbIX pecnexcos:
OXMBTIGHYE 6 2
CHUXEHIE WM OTCYTCTBYE 10 33,3
acUMMETPHS 2 6,7
MonoxwTenbHblit cumntom babuxckoro 3 10
Knowyc cton 2 6,6

MoxHO mojaraTh, 4TO, HAmpOTHUB, CJAMIIKOM MOCMEUIHOE
HazHaueHue OOJILHBIM C, Ka3aloch Obl, OECCIIOPHBIM MOpaxke-
HueM nepudeprdeckoit HepBHOI crcTeMbl BUTaMuHa By, nena-
€T MTOCTAHOBKY MPaBUJIbHOTO AUATHO32 B MOCIENYIOIIEM BECH-
Ma 3aTpyIHMUTEJbHBIM, TOCKOJbKY pacro3HaBaHue (DYHUKY-
JIIPHOTO MMeno03a 0e3 Haluuus aHeMUM M Merajao0iacToB B
MYHKTaTe KOCTHOTO MO3ra MPaKTUYeCcKu HeBO3MOXKHO. KcTaTu,
CJIEIyeT 3aMETUTD, YTO HETIOCPEACTBEHHOE OTpeNeIeHue KOH-
LEHTpalluy BUTaMUHA B, B KpOBU HETOCTaTOUHO MH(OpMa-
TUBHO B IMATHOCTUKE MEPLUMUHO3HON aHEMUH.

B Ta0:1. 1 mpuBeneHa YacTOTa BBISBIEHUSI OCHOBHBIX HEBPOJIO-
TMYECKHUX CUMIITOMOB Y OOJMBHBIX B -meuimTHON aHeMUelt.
[IpesncraBieHHbIC TaHHbIE TIO3BOJISIIOT, C OJHOI CTOPOHBI, CUM-
TaTh, YTO HEBPOJIOTHYECKAs CHMMITOMATHKA, KOTOpAs MOXET
BCTPETUTHCS Y OONBHBIX Bj,-IeduinTHOI aHeMueit, mocTatou-
HO pa3Hoo0pa3Ha, a ¢ APyroi, BbICKa3aThesl 0 HaubosIee 3HAYM-
MBIX KIMHWUYECKUX IIPU3HAKaX (HYHUKYIIPHOTO MUEN03a,
XapaKTEePHOTO OCIOXHEHMs 9TOM maToaoruu. Eciu roBoputs o
crielnUIecKnX CyObeKTUBHBIX MPOSBICHUSIX (DYHUKYISIPHO-
T0 MUEJI03a, 8 UMEHHO, CTA00CTh B KOHEYHOCTSIX, TAPECTE3NH,
0om B HUX U cumnToM JlepMuTra, TO OXHO3HAYHO MOXHO
OTMETMTb, YTO TIEPBbIC IBA MPU3HAKA UMEIOT IIEPBOCTEIIEHHOE
3HAYeHNE B JMATHOCTHMKE, ITOCKOJBKY BCTPETMIINCH Y TIONAB-
JSIOIIEro uucna 0onbHbIX. HeoOXomumMo MmomuepKHyTb, 4TO
napecTe3nuy 00bIMHO BO3HMKAIU CHOHTAHHO, OBbUIM JJIUTE/Ib-
HBIMH ¥, KaK TIPaBUJIO, CHMMETPUIHBIMH. [Ipy 3TOM cremyeTt
OTMETHUTh, YTO BCE YKa3aHHbIe CYObEKTUBHbIE IMPOSIBICHUS
KacaJliCh IPEUMYIIIECTBEHHO HIDKHUX KOHEYHOCTEIA.



OPUIMVHATIBHBIE CTATBI. KnuHideckas Hesposoris

Hano noguepkHyTb, 4TO Xaj06a Ha MapecTe3un B KOHEYHOCTSIX
ObLTa HE TOJBKO CaMOM 4acToii, HO, Cyls MO aHAMHE3y, OHa
OblLa, Mmoxanyii, 1 camoil paHHeit. Hepenxko 00sbHbIE AJTUTEb-
HOE BpEMs HE MPUAABAIM 3HAYEHUS] STUM OLIYLIEHUSIM, U
TOJIbKO MIPOrpecCUpoBaHue 3a001eBaHMS U MOSIBICHUE IPYTUX
MIPU3HAKOB 3aCTaBJISLIO MX 00PATUTHCS K BPayy.

UYro xe KacaeTcsl cumrnToma JlepMutTTa, To ciemyeT o0paTUTh
BHUMaHME, YTO, XOTS OH BCTpeYacs OTHOCHTEIBHO PEIKO U
BO3HHMKaJI 00BIYHO TIPY Pe3KOM HAKJIOHE TOJIOBHI KIIEpear, HO
BHE3aITHOE M CHJIbHOE OLIYILEHUE MPOXOXKICHMS «3JIeKTpUYe-
CKOTO TOKa» 110 BCell IUTMHE TTO3BOHOYHUKA C TIEPEX0IOM HHOT-
Ila Ha pYKW 1 HOTH, TIPOM3BOIUIIO Ha OOJBHBIX TATOCTHOE BIIE-
YaTJIeHUeE.

N3 00BbeKTUBHBIX MPU3HAKOB (DYHUKYJISIPHOTO MMEN03a Hau-
0OJBIIIEr0 BHUMAHMS 3aCTyXKMUBaeT HapyIIeHNE YYBCTBUTEIh-
HOCTH, KOTOPOE ObLIO BBISIBIEHO Y a0COIIOTHOTO OOJIbIIMHCTBA
oonbHBIX. [Tpy 3TOM Hambonee peako HaOmogamach OoneBas
runecre3us (13,3%), takrtuabHas — y 1/3 0OJIBHBIX, TOrIA KakK
BUOpaLOHHAs Oblla HapylIeHA MPAKTUYECKH Y BCEX MALUEeH-
TOB. MOXHO I10J1arath, YTO 3TH 0COOCHHOCTU HAPYILCHUS YyB-
CTBUTEITBHOCTH MOTYT OBITb C YCIIEXOM WCIIOJIB30BaHBI TPU
THMATHOCTUKE STOM ITATOJIOTHH.

Kacasich pediekcoB ¢ KOHEUHOCTEH, CleAyeT OTMETUTh, YTO
OHM OBbLIM HapylIeHbl (OTCYTCTBOBAIM WM PE3KO CHUXEHDI)
MPAKTUIECKH TOJBKO Ha HOTAX M KacaIrCh KOJICHHBIX W aXMJI-
J0BbIX pediexcoB. Takue CHMMITOMBI, KaK acTePeOrHO3, IO-
JIOKUTEIbHBIA cuMIITOM BabMHCKOT0O 1 KJIOHYC CTOII, BCTpeya-
JIMCh OTHOCHTEIBHO PEIKO ¥ TOJIBKO Y OOJBHBIX ¢ HATUIUEM
TPYTUX SIPKO BBIPAXKEHHBIX IPOSBICHWI (QYHUKYISIPHOTO MHUeE-
JI03a.

Baxweiiieii 0cOOEHHOCTbIO BBISIBJIEHHBIX HEBPOJOTMYECKHX
CHMIITOMOB OblJIa MX CUMMETPUYHOCTD U IPEUMYIIECTBEHHOE
MopaxkeHue HIXKHUX KOHEYHOCTEl, YTO, HECOMHEHHO, MOXKET
MMETh 3HauYeHue B auddepeHIMaTbHOM IUaTHOCTHKE.

Ataxcust ipu Xonp0e BeTpeTunach B 40% ciydasix v HabJiona-
JIaCh B OCHOBHOM Y OOJIBHBIX CO 3HAYMUTETbHBIMU HEBPOJIOTH-
YECKUMU HPOSBIECHUSIMU (DYHUKYJIAPHOTO MUEI03a, IIPEUMY-
IIECTBEHHO B HIKHUX KOHEYHOCTSIX. C OTHM Xe OT4aCTH CBS-
3aHa 1 HEYCTOMIMBOCTH B rmo3e Pombepra (36,6%).

M3penka MoxeT HAOMOOATHCS Y TAKMX OOJBHBIX CHIDKEHUE
OCTPOTHI 3peHUsI ¢ (HOPMUPOBAHMEM LIEHTPAIbHOM CKOTOMBI,
OTCYTCTBHME OOOHSIHMSI M BKycCa, HapylleHHE IesITebHOCTH
ccunkrepoB [7, 8]. OmHako cpemy 00CTeTOBAHHBIX OOJbHBIX
YKa3aHHbIE CUMIITOMBI HE BCTPETUIIUCD.

Ocoboro paccMOTpeHHUs: TpeOYIOT HEPBHO-TICUXUUECKUE Hapy-
HieHUs y OONbHBIX (DYHUKYISIPHBIM MUEI030M. Y HaO/IonaB-
mImxcss OOJBHBIX YKa3aHHBIE PAcCTPOICTBA OBLIM JIOCTATOYHO
Pa3HOOOPa3Hbl: MOBBILIEHHAS Pa3ApPakKUTENIbHOCTh, amaTus,
COHJIMBOCTb, OJO3PUTENLHOCTE. B muteparype [6, 8, 13] yka-
3BIBaeTCS, UTO MHOTIA Y OOJBHBIX Bi,-meduuTHOl aHemmeit
MOTYT HaOMI0daThCsl MCUXO3bl CO CITyTAHHOCTBHIO CO3HAHMS,
TaJUTIONMHALIMY KaK 3pUTENTbHbIE, TaK U CITyXOBbIE, T1EMEHIIHSL.
VY HaGmonaBIIKxcs: O0NbHBIX MOA00HbBIE PACCTPOMCTBA IICUXH-
KM HE BBISIBISUTMCD.

Ha snextposHuedanorpamme y mosoBrHbI (9) 00Cae10BaHHBIX
OOJBHBIX MMENUCh HeCTIEU(IIECKUE TTATOJIOTHIECCKIE H3Me-
HEHUSI, KOTOPbIe HE KOPPEIUPOBAIM HU C TSKECThIO aHEMUM,
HU C BEIPAXXCHHOCTBIO HEBPOJIOTMUECKUX MPOSIBICHMIA 320016~

19

HeBponoruyeckie nposiBNeHUs Bio-neduLiuTHOI aHemiu

BaHUs. He ObLIO BBISIBIEHO KaKMX-JTUMOO OCOOBIX M3MEHEHUiA
Ha TOMOTpaMMax TOJIOBHOTO ¥ CIIMHHOTO MO3Ta, CIEJaHHBIX C
MTOMOIIIbI0 MAarHMTHO-PE30HAHCHOW WJIM KOMIIBIOTEPHOM
TOMOrpaguu.

Oco060 CcTOUT BOMIPOC O HATUYUU Y OONBHBIX Bio-medunnTHoM
aHEMUel, OCTOXHEHHOU (YHUKYISIPHBIM MHUEN030M, TIOJH-
HeBponatuu. [lpM 3TOM MOCHemHsIsT paccMaTpuBaeTcs Kak
000c00JIEHHOE COCTOSTHHME HEPBHOM CUCTEMBI, KOTOPOE BCTPE-
vaeTcst Ipu QyHUKyIsipHOEeM Muenose B 30—70% ciyyaes |9,
11, 12]. ITony4yeHHBIe HAMU JaHHBIE MTO3BOJISIOT CO BCEit OMpe-
JENICHHOCTBIO CUMTATh, UTO YeTKast KIMHKUKA ITOJIMHEBPOIIATUI
nmenach y 11 (37%) G6onbHbIX U3 30. Y HUX BHISBISIUCH BCe
KJIacCUYECKMe KIMHMYECKME MPU3HAKK TIOJMHEBPOIATHH, a
MMEHHO, HavaJio TIPOSIBJICHUI ¢ HIKHUX KOHEYHOCTEH, mape-
CTe3MM, MCUE3HOBEHUE WM PE3KOe CHUXEHHUE aXUJTOBBIX
pedJieKCcoB, YMEHbIIEHUE YyBCTBUTEIBHOCTH TI0 TUITY HOCKOB
Ha HOTax WJIM TIepyaTok Ha pykax. Haamume momHeBponatim
ObLIO BEPU(UIIMPOBAHO C TIOMOIIBIO 3IEKTPOHEHPOMIOTpa-
(bum, oOHapyXuMBIIEH NMPU3HAKU aKCOHAJBHOM, MpenMylie-
CTBEHHO CEHCOPHOW ¥ CEHCOMOTOPHOI IMOJMHEBPOIATHH.
OnHako cremyer OTMETUTD, YTO M30JMPOBAHHAS MOJMHEBPO-
MaTHsl UIMENach TOJbKO Y 2 OOJbHBIX, TOTIA KaK Y OCTATbHBIX 9
OHa TPOSIBIISLIACH Ha (POHE IPYTHX TIPU3HAKOB (DYHUKYIISIPHOTO
MUEJI03a.

Ham mpencraBisieTcs, 9To BOSHUKHOBEHIE TIOMMHEBPOIIATHH Y
0OJIbHBIX TIEPLMHO3HON aHEMME He SIBISeTCS KaKUM-IH00
0COOBIM TIOpaKEHUEM HEPBHOM CHCTEMBI, a SIBJISIETCS JOCTa-
TOYHO YACTBIM IIPOSIBICHHEM KIMHUKY (QYHUKYISIPHOTO MHe-
J03a.

Ha ocHoBaHMM MMEIOIIMXCS KIMHUYECKUX TAHHBIX MOXHO
OIpeNeSIeHHO CKa3aTh, YTO (DYHUKYISPHBINA MUET03 Y OOJTbHBIX
NEPLMUHO3HO aHEMUEH MEPBOHAYAIBHO MPOSIBIISETCS TOSBIIE-
HHMEM TapecTe3uil M CHUXEHUEM BUOPALMOHHON 4YyBCT-
BUTEJIbHOCTU B JUCTAJBbHBIX OTAETAX HUXKHUX KOHEYHOCTEH.
[TocTeneHHO TPUCOCAMHAIOTCS U APYTHE CYOBEKTHBHBIE U
00bEKTUBHbIE MPU3HAKU 3TOW marosoruu. OQHAKoO TOKa He
MOSIBUWJIOCh M3MEHEHUH TMOXOIKM, KOTOPOM OOBIYHO Bceraa
COMNYTCTBYIOT 3HAUMMBbIE MATOJIOTMYECKUE 3HAKU U, TPEXKIE
BCEr0, OTCYTCTBUE WIJIM PE3KOE CHUKEHUE aXWJUIOBBIX WJIM
KOJIEHHBIX pedIeKCOB, MOXHO TOBOPUTH O JIETKOW CTEMeHU
TSKECTU (YHUKYIAPHOTO MHUeno3a. Bummumoe HapyuieHue
MOXONIKHU, MO-BUAMMOMY, MOXHO PaccMaTpuBaThb KaK OCHOB-
HOW (BemyL1it) MPU3HAK, CBUIETENbCTBYIONINIA O CPENHEN CTe-
MeHU TsKecT 9Toi matosnoruut. O TsxkenaoM YHUKYISIPHOM
muenose [6, 10, 12] MOXHO, BepOSITHO, TOBOPUTH B TEX CIyYasX,
Koraa OoJibHbIE TEPSIIOT COCOOHOCTh CAMOCTOSITESIBHO Iepe-
JIBUTATbCS, HYXIAIOTCS B MOCTOPOHHEM YXONE M Y HHUX
TIOSBJISIIOTCS CEPLE3HBIE U3MEHEHMS CO CTOPOHBI LIEHTPAIbHOM
HEpBHOW CHUCTEMbI BIUIOTH 10 pa3BUTUS AeMeHuuu. Hamo
MOJIATaTh, YTO B 3TOM CJIy4ae AeTeHEPaTUBHbIE U3MEHEHUS pac-
MPOCTPAHSIOTCS U Ha TOJIOBHOI MO3L: Cpein Hallux O0JbHbIX
MOJOOHBIX CJTyYaeB He BCTPETUIIOC.

VYuuThiBasi ckazaHHOE, MOXHO CUMTATh, YTO cpean 32 Habo-
JaBIINXcs 00NbHBIX Bi-1eduimTHOl aHeMueit, 0OCTOXHEHHOM
(hyHUKYISIpHBIM MUeno3oM, Y 18 (60%) nmenock jerkoe mopa-
JXeHUe HepBHOM cucTeMbl, a'y 12 (40%) — cpenHei TSKeCTH.

HecmoTtps Ha TO, 4TO CI0XMIOCH TOCTAaTOUHO YETKOE BIIEYAT-
JIeHWe O CTaAMHHOCTM Pa3BUTHUSA (DYHUKYIIPHOTO MUENI03a,
BCE-TaKW O KOHKPETHOI KIMHUYECKOM KapTUHE 3TOM MaTojio-
MM BbICKA3aTbCsl 3aTPYAHUTENbHO, MOCKOJBbKY Y KaXa0TO
00JbHOTO OB KaK OBl CBOI MHAMBUAYANbHBIN HAOOP MATOJIO-
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TMYECKUX TIPU3HAKOB M CTEMEHM MX BBIPAXEHHOCTU. DTOT
napajiokc, Kak HaM IPeACTaBIseTCsl, HAXOAUT CBOE O0OBSICHE-
HHUE B CYHUIHOCTM MaToreHe3a (HYHUKYJISIPHOTO MUeN03a, B
OCHOBE KOTOPOTO JIEXKMUT HapyllleHHe CHHTe3a B OpraHu3Me
METMOHMHA, B CO3JaHMM KOTOPOTrO YYacCTBYIOT BUTaMUH B.
Kak u3BecTHO, Mpu 3To# MaTOJIO0TMKU MPOUCXOAUT TIOpaXeHKe
3aIHAX U OOKOBBIX CTOJIOOB CIMHHOTO Mo3ra. K mpusHakam
MaTOJIOTUM 3aJHUX CTOJOOB OTHOCSITCSI PacCTpOicTBa Tiybo-
KON 4YyBCTBUTENILHOCTU, aTaKCHsl, UCUE3HOBEHUE CYXOXUJb-
HbIX pedaexcoB. [TopaxkeHne 60KOBBIX CTOJI00B BbI3bIBAET Cla-
00CTb KOHEYHOCTEI C MOBHILIEHUEM CYXOXKUIBbHBIX PE(IEKCOB,
MaTOJOTMYECKUe MMpaMUIHbIE 3HAKU, TIOBBILIEHNE MbIILIEYUHO-
r0 TOHyca. B 11e1oM 13 Mpu3HaKoB, CBUAETETLCTBYIOIINX O CTe-
MIeHY BOBJICUEHUS B TATOJIOTMUYECKMIA TIPOLIECC 3aAHUX U O0KO-
BBIX CTOJI0OB CIIMHHOTO MO3Ta, W CKJIaIbIBAeTCsl HEBPOJIOTHYe-
cKasl KapTHHA PYHUKYJISIpHOTO MUeio3a. [TocKoIbKyY IipH 1ep-
LIMHO3HOI aHEeMUU JereHepaTUBHbIE U3MEHEHUS B YKa3aHHbIX
OTJ/IeJIaX MO3ra BO3HUKAIOT He OTHOMOMEHTHO U HE MPOTEKAI0T
PaBHOMEPHO, CKOpee BCETO, M 0OBACHSET pa3HOOOpa3ne Kiu-
HUYECKUX MPOSIBIEHUH (DYHUKYISIPHOrO MUeEI03a.

B Hacrosiiee Bpemst JieueHue 00IbHBIX MEPLUUHO3HON aHeMuei
XOPOILO OTPabOTAHO ¥ CBOIUTCS K Ha3HAUEHUIO BUTAMUHA B,
Hamu ucmosp3oBanach METOAMKA, MpPEIIOXEHHAS TeMATOJO-
ramu [8] — 1000 MkT BUTaMKHa B, BHYTPUMBILIEYHO €XETHEB-
Ho. [Tocne monHOM HOpMaNTU3alKMK MoKa3artesel KpoBu (00bIY-
HO B TeUeHME 4—5 HeJl.) IepeXoIIi Ha 3aKPETLIIONIYIO Tepa-
nuto (1aHokobatamMuH mo 1000 MKT exeHeneabHO B TeUeHHUE
2 Mec.), a ganee Ha momaepxusatouiyto (1000 mxr 1 pa3 B
Mecsi). JlucmaHcepHoe HaOMIONCHKME OCYLIECTBISUIOCH TeMa-
TOJIOTOM C KOHCYJIbTallieil HeBpoJiora.

Hesposnornueckue m3MeHeHUs: Y OOJbHBIX, Y KOTOPBIX MPO-
SIBIEHUST (DYHUKYJISIPHOTO MUEI03a COOTBETCTBOBAIM JIETKOM
CTEMEHM TSKECTU, MCYE3NTH TMPAKTUYECKU IMOJHOCThIO. [Tpu
3TOM TMepBOHAYaAbHO MpeKpallaJuch MapecTe3nuu, a MOTOM
fepecTaBaj perucTpUpoOBATLCS M APYTME MaTOJOTMYecKue
3Haku. [Ipu 3TOM HeBposormyeckas pPecTUTYLUSI B CpeIHEM
oTcTaBasia OT reMartosiornyeckoil Ha 10—14 gueit. Bee 310 B
LIEJIOM CBUJIETEJILCTBOBAJIO, YTO IeT€HEPATUBHbIE U3MEHEHUS B
3aJIHAX U OOKOBBIX CTOJI0aX CITMHHOTO MO3ra B 9TOM Cllydyae
ObUTM OTHOCUTENILHO €1a00 BbIPAXXEHbI U, MO-BUAMMOMY, BO3-
HUKJIM HEeJIaBHO.
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Hamporus, npu QyHUKYIIPHOM MHETO3€ CpegHEN CTEreHn
TSDKECTH JTOOUTHCS TIOTHOTO MCYE3HOBEHMS HEBPOJIOTMYECKOM
CUMNTOMATUKU He yaanoch. OcTaBaluch XaaoObl, Mpexie
BCEro Ha ci1aboCTh B HOTax, M3MEHEHMUST TIOXOIKM M OOBEKTHB-
HbIe TATOJOTMYeCKrue CUMITOMBI. CJIeI0BaTeNbHO, YCIeX
JIEUCHIST YeTKO OBIT CBSI3aH C TJIYOMHOM M, BO3MOXHO, C JUTH-
TEJBHOCTBIO TIOPAXKEHWSI HEPBHOM CHCTEMBI TIPU JeHUIIATE
BUTaMUHa B,.

Taxkum 00pazoM, posiBICHUST DYHUKYISIPHOTO MUEI03a peru-
CTPUPYIOTCS MPUMEPHO Y MONOBUHBI (57%) OOJbHBIX MEPLM-
HO3HOI aHeMueil. DTU TIPOSBIEHUS BecbMa pa3HOOOPA3HBI,
OHHU OTPaxaloT pa3MyHylo IIyOUHY M AaBHOCTb MOPaXKEHUs
HEPBHOI CUCTEMBbI. YCIeX B JOCTMXEHUM TeMaToJOrH4ecKoii
PEMUCCUU TapaHTUPOBAH MPUMEHEHMEM BUTaMuHa B, Torma
KaK 3¢ GhEKTUBHOCTb KYMUPOBAHUS MPOSIBICHUI (DYHUKYISP-
HOTO MUEJI03a OMpPeeISIeTCs CTENEHbIO (1aBHOCThIO?) MOpaXxe-
HMS HEPBHOM CHCTEMBI.

3a obpaleHreM K HEBPOJIOTY TTOXMUIIOr0 OOJLHOTO ¢ pa3HO00-
Pa3HOIl HEBPOJIOTUYECKON M COMATUYECKOW CHMMITTOMaTUKOMN
U, TIPeXJe BCETo, ¢ MPU3HAKAMKM aHEMUM Y TTOPAXKEHUST XKey/I-
Ka JIOJKHO 00513aTeILHO CJIe0BaTh ero YIIyoJeHHOe 00cIen0-
BaHME C KOHCYJbTallMed TracTpOIHTEpoJora M reMarosora.
TombKko TONTBepXKIEHME AMATHO3a B-meWImTHON aHeMUM
WX, HAIPOTUB, €€ MOJHOE UCKIIIOYEHUE NAET NPaBO Ha TIPUMeE-
HeHUe BUTaMMHa By,
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Neurological manifestation of vitamin B,,-deficiency anemia
G.V. Zyrina

Tver State Medical Academy

Keywords: vitamin B,,-deficiency anemia, funicular myelosis.

Aim of this study was to learn frequency and features of neuro- achille and knee reflexes changes, walking disturbances.
logical signs in patients with vitamin Bj,-deficiency anemia. Complete reduction of neurological signs is possible only in mild
52 patients were observed. 30 patients (57%) had clinical signs of grade of funicular myelosis.

funicular myelosis. It was manifested by sensory disorders,

Koutakrhbiii anpec: 3piprHa [aniHa BuoneHoBHa — KaH[I. MeJI. HayK, 101l Kabeapbl HEBPOJIOTUHU, HEMPOXUPYPIUI M MEANLIMHCKOM TeHETHKY
TI'MA. 170036, Tseps, yn. Yenenckoro, . 10. Ten.: +7 (4822) 53-85-65, +7 (903) 808-61-95; e-mail; gzyrina@yandex.ru
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JInHaM4YeCKOe UCCIeI0OBaHUE
peopraHu3aliu KOpbl U CTPYKTYPHI
IIPOBOJMIIMX ITYTEN ITPU
PEMUTTUPYIOLIEM PACCETHHOM
CKJIEPO3€ C IMape30M KUCTU

C.H. Kymikosa, A.B. ITepecenosa, M.B. Kporenkosa, B.B. bpioxos, O.B. Tpuconosa, 1.A. 3asamimin
OIBY «Hayunviii uenmp nesposoeuu» PAMH (Mockea)

Xapaxmeprvinu cumnmomamu npu paccesnrom ckaepose (PC) seastomes dsueamensibie HapyuieHus, HeusbelcHo npusodsuue Ha onpedeneHHom smane 3a00-
Ne6aHUA K UHBAAUOU3AUUL, 8 M.Y. U3-30 HECOCMOAMEAbHOCHU/UCTOUIEHUS A0ANMUBHBIX KOMIEHCAMOPHOIX MEXAHUMO8 HPU OOUIUPHBIX CHPYKMYPHBIX
nospexcenusx. Ilpu smom napes kucmu ¢ HapyuweHUSMU MeAKOU MOMOPUKY SHAYUMEALHO BAUAE HA KAYECBO JCU3HU NAUUEHMO8, M.K. OMPANCaemcs Ha
H08CEOHEBHOI AKMUBHOCHU U NPOPECCUOHANLHBIX HABbIKAX. B c6a3U ¢ Imum ueavlo padoml 161510k KposedeHue OUHAMUMECKO20 KAUHUKO-CIPYKMYPHO-
(DYHKUUOHANbHO20 AHAAU3A NAPe3a KUCMU Y 00HOPOOHOL 2pYnnbl NAUNUEHMO8 ¢ PeMUMMUPYIOUSUM PACCESHHbIM CKAePO30M. B uccaedosanue Gbiau KatoUeHb
25 nayuenmos 6 gozpacme 19—50 aem ¢ pemummupyrouum paccesHHoiM CKAepo30M 60 6peMs 000CmPerys, NPoSeAAeUIe20Cs 8 M.4. 0OHOCHOPOHHUM AeeKUM
napesom Kucmu. Ocmomp 8 dunamuke vinofxeH uepes 3 mecaya (6 cmaoduu passumus cmoiikoi pemuccuu). 12 300posvix ucnsimyemvix 6 gospacme 23—30 nem
cocmaguau KoHmpoAbHyto 2pynny. Beem nayuenmam nposodunu Hegponoeuyeckoe obcaedosanue. Kax nauuenmam, mak u KoHmpoAasHol epynne 0bina npoge-
dena maenumuo-pesonancras momoepagus (MPT) cnunnoeo mosea u 201061020 M032a, 6KAOHABULAS 6 ceOs NOCALA0BAMEAbHOCIU 045 HOAYYEHUS OAHHbIX
gyuxyuonanshois MPT (@MPT) u dugpghysuonro-menzoprois MPT (IT-MPT). ITpu ananuze MPT y 6cex nayuenmos pazeumue 08uamenbHbix HapyueHui
0b110 00ycA061€HO 04a2amu OeMUCAUHU3AUUY 8 CHUHHOM MO32e HA YPOGHe UleliHO20 0mOeaa NO36OHOUHUKA (8 20106HOM MO32e 10 X00Y KOPMUKOCHUHAAbHO20
mpakma 04aeos He 0bin0). Ilpu oopabomie dannwix GMPT 60 6pems ob60cmperus Obiau noAy4eHb! PA3HOHANPAGACHHbIE U3MEHeHUS AKMUBAUUU KODPbl 20106~
H020 MO32a, Ym0 NO360AUAO Pa30eaumb NAUUEHMO8 Ha 08e NO0PYNNbL, OMAUHABUILECS MeXcdy coboil u 0m KOHmPoabHol epynnbl makyce no dannsim JT-MPT
U pesyabmamanm uccaedosanus 21y00Koii (subpayuonroi) uyecmeumenshocmu. Yepes mpu mecaua 60 epemsa pemuccuu 0bi10 06HAPYHCeHO 00CMOBEPHO MeHee
NOAHOE BOCCIAHOBACHUE MEAKOL MOMOPUKU 8 NOO2PYANe ¢ ACUMMEMPUUHBLM CHUNCEHUEM BUOPAUUOHHOU 4YBCIMBUMEAbHOCIU HA CIMOPOHe napesd, conpo-
0dIC0aBUIeECs MAKICe MEHbULUM 80CCTAHOBAeHUEM akmusayuu Kopsl. TloyuenHble OarHble n03604510m NPeOnoA0NCUMb, YIMOo PeOPeaHU3auUs Kopbl ApU Kau-
HUMeCKU cX00HOM napese onpedessiemcs He moabko dgpepeHmuoim, HO U agpepermubim KomnokeHmom. lemepoeenHocmb 00HAPYICEHHBIX CIMPYKMYPHO-
(DYHKUUOHANLHBIX UZMEHeHUll npu peepecce 0BULAMENbHbIX HAPYUIEHUI CORPANCEHA C PA3AUMHBIMU UCXOOHBIMU NAMODUIU0A0UMECKUMU MEXAHUSMAMY U
0mpadicaemcs Ha cmenery 60CCMaroAeHuUs (yHKuuu. Boisenernbie omauyus yKasviearom Ha eo0Xxodumocms Ouggeperyuposantoeo nooxodd Kk uHOUsUOyd-
AUBUPOBAHHOMY N00DOPY peabusumayuorHo2o komnaexca npu PC.

KotoueBbie €J10Ba: peMUTTUPYIOIIMI PACCESTHHBIN CKIEPO3, IBUraTeIbHBIC HApYIIeHUS, pyHKIMOHATbHAS MPT,
nuddy3uoHHo-TeH30pHasE MPT.

Beenenue. B mocremHme rompl TpaIuIMOHHEBIEC U CPABHUTENLHO HETaBHO
nosiBuBIinuecss MPT-mocienoBateIbHOCTH BCe MIMPE UCTIONb-

JIMHAYECKHE TIPOSIBICHHUSI PACCESIHHOTO CKJIEpO3a 3yIOTCS B MCCIIENOBaHMAX MalueHToB ¢ PC ¢ Lelbio OLEHKH
XapAKTEPHU3YIOTCS. UPE3BHIYANHBIM MTOTUMOPHU3- crerienu nopaxenns LIHC u n3ydeHuss MexaHM3MOB Pa3BUTHS

MOM, 4TO OOYCJIOBIEHO IMCCEMHHIPOBAHHBIM BO HeoOpaTiMoro Hesposoriyeckoro euimra [8, 10]. Onnnm

BpeMeHH ¥ mpocTpaHcTse mopaxernem LIHC. 13 OCHOBHBIX BOITPOCOB, Ha KOTOPBIE TTBITAIOTCS HAWTH OTBET C
XapakTepHbIMH cuMnToMamu ipu PC sIBsioTCS nomouibio MPT, ABNIACTCA O6H&py>KeHI/IeUCbaKT0p0B, OTBET-
JIBUTaTeIbHbIe HapylIeHMUs, (I)OpMI/IpYIOLHI/IeCH [IpU TIOBPEX- CTBCHHBIX KakK 3a IIOJHbIM WJIM YaCTUYHBIM PErpecc CUMIITO-
JeHUM Ha JI060M YPOBHE HUCXOMSLIMX [BUTATENbHbBIX MOB TIOCJIe 000CTPEHMSI, TaK ¥ 3a TIPOTPECCUPYIOIIEe PA3BUTHE
cucteM. [Ipu 9TOM Tape3 KMCTH C HApYIICHHSMH MeJKOi HEBPOJIOTMYECKOTO neduImrTa, 4TO MOXET OBITh CBSI3aHO C
MOTOPHKH 3HAUUTENILHO BIIMSIET HAa KAYECTBO JKMU3HU TTallNeH- (pyHKLMOHAIBHO! peopraHu3aLieil KOpbl TOJOBHOTO MO3ra
TOB, T.K. OTpaxkaeTcsl Ha MOBCENHEBHOU aKTMBHOCTU U MPO- (KI'M) B oTBeT Ha nopaxenue seiiecrsa LIHC 1 ncromenuem
(ecCHOHANbHBIX HABbIKAX. [TOMUMO THITMYHBIX JABUTATENb- aJanTHBHBIX MEXaHM3MOB Ha OIIpe/ie]ICHHOM 3Tarre 3a00JeBa-
HBIX HapylleHuil, y 2—5% GOJBbHBIX B OCHOBHOM B J1e00Te HUSI, BEPOSITHO, B CBSI3W C MACCUBHBIMU CTPYKTYPHBIMU U3ME-
OCTPO WJIHM TOJOCTPO MOXET pa3BuBaThcs adhepeHTHBIN Henuamu. [l usydenns peopranusauin KI'M y 6onbHbIX c
nape3, 00YCJIOBICHHBIN MOpaXKeHNEM 3aIHUX CTOIO00B CITHH- PC, ncronbsyior GMPT [2]. [iraBHBIM BBIBOZOM, KOTOPBIiA
HOTo MO3ra Ha YpOBHE LIENHOTO oTmena, SBJISIOUIMXCS TIPO- MOXHO Cﬂeﬂaz‘b, NCXos U3 pe3YJIbTaTOB paHEE HpOBeﬂ?HHbIX
BOJHMKAMU CYCTaBHO-MBIIIEYHOI ¥ BUOPALIMOHHO YyBCTBU- UCCTIEI0BAaHUH, ABJIAETCA TO, YTO Y MALIMEHTOB C PQ NeNCTBU-
TenbHOCTH [1]. TeJTbHO HabmomaeTcs (GyHKIMOHambHad Tmepectpoiika KI'M.
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AnanTuBHble MexaHM3Mbl Ha paHHUX cTaausx PC xapakrepu-
3YIOTCS YBETMUCHMEM aKTUBALIMK 00J1acTei KOPBI, HETIOCPE/-
CTBEHHO YYACTBYIOIINX B BBITIOJHEHUU OTPENCIEHHOTO 3a1a-
HUS, a 10 Mepe MPOrpeccupoBaHusl 3a00eBaHUS U HAKOILIe-
HUST TIOBPEKICHMS BEIIeCTBAa MO3Ta OTMEUACTCS BCE BO3pac-
Talollee BOBJIEUEHUE A00ABOYHBIX 00JacTeil KOpbI, OTBET-
CTBEHHBIX 32 OCYLIECTBICHME CIOXHBIX OMepaluit U odyye-
HUe, MOTUBALIMIO U TIaHupoBaHue [27]. Pe3ynsraTom Bblile-
OTMCAHHOM (DYHKIIMOHATBHON TEPECTPOMKM KOpPBI B LIEJIOM
SIBJISIETCSI OTHOCUTEIbHASI COXPAHHOCTb HOPMaJIbHOM (DYyHK-
UMW, OJHAKO M TIPOBEPKM TAHHOTO IIPEATIOIOKCHMS
HEeo0XOIMMO MPOBENCHNE UTUTENbHBIX MCCIeIOBAHUIT B TUHA-
MUKe OT Havyajia 00JIe3HH, a TaKXKe 11e71eCo00pa3HO KOMOMHM-
poBanue GMPT c apyrumu Metogamu, Takumu kak AT-MPT,
9TO, BEPOSITHO, TTIOMOXET OOBSICHUTD BIMSHUE TTOBPEXKICHUS
OCHOBHBIX MPOBOSALIMX TPAKTOB Ha MpPOrpecCMpoBaHuUE
Oosie3Hn. MHorouucaeHHble uccaenoBanus nokasateneit IT-
MPT y 6onbHBIX ¢ pasHbIMU (hopmamu TedueHust PC mokazanu,
YTO yXe€ Ha CaMbIX PAHHUX CTaAMSIX Y HUX HAOII0Mal0TCs U3Me-
HeHWsS KaK B ovyarax IECMHCJIMHU3AINU, TaK W BO BHCIIHE
HEM3MEHEHHOM OEJIOM BelIecTBE TOJIOBHOTO M CIIMHHOTO
Mmosra [6, 11, 20, 22], a Takxe OblIa BBISIBICHA CBSI3b ITHUX
M3MEHEHUIA ¢ BRIPAXXECHHOCTBIO HEBPOJIOTMIECKOTO AeduInTa
1 KJIMHUYECKUM UcXomoM oboctpenns [13, 31].

Haubonee usyyenHoii ¢ momorpio GMPT, B ¢BsI3M ¢ BBICOKOIA
YaCcTOTOM TTOPAXEHUSI M 3HAYUTETHHBIM BIMSHUEM Ha Ka4eCTBO
KM3HY TIAIMEHTOB, SIBIISIETCS] IBUTATeNbHAS cUCTeMa. TeM He
MeHee OOMBLIMHCTBO UCCIe0OBAHUN MPOBENCHO Y KIMHUYECKU
CTaOWJIbHBIX MAalMEHTOB BO BpeMsl pemuccuu [9, 12] wiu Bo
BpeMsi 000CTpeHMsI, HO TIPU MPOBEJEHUU COOTBETCTBYIOIIEH
MEIMKaMEHTO3HOM Teparnuy U HaYaBIIEMCsl PETPecce CUMIITO-
MOB [25], B TO Xe BpeMsl TMHAMMYECKUX HCCIeIOBaHUI Ha
rpynmax OOJbHBIX HE MPOBOAWIOCH. B CBSI3M € ATUM HeNbIo
HACTOSIIIETO MCCIeI0BaHMs ObUIO POBENEHUE TMHAMUYECKOTO
KJIMHUKO-CTPYKTYPHO-(DYHKIIMOHATBHOTO aHajnW3a JIBUIa-
TEJIbHBIX HAPYIICHWH Yy OTHOPONHOI TPYMIbI TAIUEHTOB C
pemuttupytommm PC.

XapakTepHCTHKA NAIMEHTOB H METOIbI

B nccnenoBanue ObUTH BKJIIOUECHBI 25 TMAIIMEHTOB (7 MYKUMH,
18 xenumH) ¢ pemurtupytomm PC [31] B Bospacte ot 19 1o
50 nmet [26; 42] ¢ nomuHaHTHOI TpaBoit pykoit (Edinburgh
handedness inventory) Bo BpeMst 000CTpeHUsI, PEICTaBICHHO-
IO BMEPBbIE BO3HUKIIMM OXHOCTOPOHHUM JIETKUM Iape3oM
KUCTH JI0 Tepamuu KopTukoctepounamu; y 13 (52%) natmeH-
TOB Halomancs mape3 mpaBoit pyku, y 12 (48%) — neBoii.
O6cnenoBaHKe MalMEHTOB MPOBOAWIM BO BpeMsi 000CTpeHUs
1 yepe3 3 Mecsilia BO BpeMsl peMUCCHU. B KOHTpOIbHYIO TpyII-
Iy OBLTM BKJTIOUEHBI 12 310pOBBIX J0OPOBOJIBLEB [25] B Bo3pac-
Te oT 23 mo 30 ser [23; 28] ¢ TOMUHAHTHOI MpaBOi PYKOIA.
[MpoBeneHune uccnenoBaHus ObLTIO ONOOPEHO JOKATBHBIM 3TH-
YeCKMM KOMMTETOM; MaIlMeHThl ¥ 3IO0POBBIC JTOOPOBOJIBIIBI
noAanucaid MHOOPMUPOBAHHOE COTJIacKe Ha IMPOBEAEHUE
00cIe0BaHuUS.

Bcem mameHTaM OBLT IIPOBEIECH HEBPONOTHMIESCKUN OCMOTP,
BKJTIOYABIIMI B Ce0sI OLIEHKY HEBPOJOTMYECKOTO AehUINTa
no mkane EDSS, uccienoBaHue cuibl KOHEYHOCTH IMYTEM
TIPOBEACHUS IWHAMOMETPUM KUCTU TIPH OMYIICHHOW BHM3
pyke (D, 6ap), olleHKy MeIKOii MOTOPMKH C TTIOMOIIIBIO TeCTa
IO BCTABJEHUIO KOJIBIIIKOB B MJIAHLIET C AEBSThIO OTBEPCTHUS-
mu (NHPT, cexynner). 1151 00BbEKTUBHON OLIEHKU CUJIBI U
MEJIKOI MOTOPUKHM pacCYUThIBaINCh MHAEKCHI (Ip 1 InnercooT-
BETCTBEHHO), TIpeICTaBIISIONIE COO0I OTHOILCHHE MTOKa3aTe-
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JIEW MapeTUYHOM PYKM 10 OTHOUIEHMIO K TOKa3aTessiM Hera-
PETUYHOM.

KoMmiekcHOe HeipoBM3yann3alnoHHOe 00CIeI0BaHIEe TPO-
BOJIMJIOCH Ha MarHUTHO-PE30HAaHCHOM ToMorpade Siemens
MAGNETOM Avanto ¢ BeIMYMHON MarHUTHOW MHIYKIMU
1,5 Tn u Bxoyaao B cedsl MOCAeq0BaTEIbHOCTU AJISI MOJTyde-
Hus gaHHbIX QyHKunoHanbHoit MPT (ep2d bold moco: TR
3750 mc, TE 47 mc; TonuuHa cpesa 3,0 MM; pacCTOSTHUE MEXIY
cpeszamu 0,8 mm; u3mepenuii 48; pa3mep mapagurMel 16 u3me-
peHuit; cpe3oB 36; IPOTOKUTEIbHOCTD: 3 MUH 05 ¢) B aKCH-
AJTbHOI TIPOEKIINK OTIENBHO TS TTPpaBoii 1 JIeBOM pyK, TU(Pdy-
3uoHHo-TeH30pHON MPT (ep2d_diff mddw 20 p2: TR
4245 mc; TE 94 Mc; TonmmHa cpesa 5,0 MM, pacCTOSTHHE MEXITY
cpezamu 1,5 mm, cpesoB 30; b = 1000; mpoaoKUTETbHOCTD:
6 M 11 ¢) B akcHaTbHOW ¥ CATUTTATBHOM MPOEKIINSX, a TAKXKe
UCCJIENOBAHUE TOJJOBHOTO MO3ra B pexume T2-B3BeIIEHHBIX
nzobpaxenuit B akcuanbHoil mpoexkuuu (TR 4000 mc; TE
106 wmc; TomiuHa cpe3a 5,0 MM; paccTosTHME MEXIy cpe3amMu
1,5 MM; cpe3oB 20; mpoaoKkuTeabHOCTD: 2 M (02 ¢), MccaenoBa-
HUE CITMHHOTO Mo3ra B pexxuMme T2-B3BEIICHHBIX M300paxe-
Huii B caruttaibHoi mpoeximu (TR 3500 mc; TE 89 wmc; ton-
mHa cpesa 3,0 MM; paccTosHUe Mexay cpezamu 0,3 MM; cpe-
30B 13; MpOAOIXUTENLHOCTD: 3 M 35 ¢).

[Tpu nposenenun GMPT uccnenoBaHus ucnosb3oBagach Mpo-
cTas 6JI0KOBasl IBUraTebHas napanurma [ 7], 3amaHue KoTopoii
3aKJII04aoch B BBIMIOJHEHUM crubaHusg-pasrudoanus I[1-V
MajbliaMy KUCTH ¢ yactoToi 1 [i1, TemIm 3amaBaiicst ipu TIoMo-
LIY BU3YaJIbHBIX CTUMYJIOB, IEPEIaBABLIMXCS HA SKPAH B BUJIE
MyJIbCUpYIOIeil hUTYphI, aMILIMTYAa ABUXECHHUS ObLla Orpa-
HUYEHa 3 CM C MOMOILIbI0 PAMKHU, aHAJIOTUYHOU UCTTIOIb3YeMOii
B MYJIBTHIEHTpOBOM uccienoBanuu mpu PC [21]. 3a Bpems
OIHOTO CKaHUpoBaHUs (3 MUH 5 ceK) MPOMCXOAUIO YepeaoBa-
HUe 3 TIepro0B MOKOSI M 3 TIEPUOIOB aKTUBALIMH, TTPU 3TOM
MIPOIOJIKUTEIFHOCTD Kaxkaoro meproaa 30 cekyHn (8 m3mepe-
HUI Bcero 00beMa roJIOBHOTO MO3Ta); B Pe3yJIbTaTe ISl KaxIo-
ro 00cJeayeMoro ObLIO MoaydeHo 48 u3mMepeHuit Bcero oobema
ronoBHoro mMoara. Jlnst oopadorku maHHbIX GMPT ucnonb3o-
BaJical makeT nporpamm SPMS5 Ha 6aze MATLAB 7.10.0. [14].
Bo Bpems mpenBapuTebHOTO CTaTUCTMYECKOTO aHAIU3a JaH-
HbeIX GMPT st xaxkmoro oocienyeMoro ObUTH MONTYIeHEI TaH-
HBIE 0 30HAX aKTUBALIUU B BIE UBETHLIX KAPT, HAIOXEHHbIX HA
aHATOMUYECKME TaHHBIE, U T€ Xe CaMble JaHHbIE MPeaCTaBIe-
HBl B IIH(poBoM (hopMaTe ¢ yKa3aHUEM YPOBHSI CTATHUCTHUE-
CKOIi 3HAUMMOCTH 30HBI aKTUBALIMHM, e¢ 00beMa (B BOKCeax) 1
KOOpAMHATHI B CTepeoTakcuueckom mpocTpaHcTBe MNI
(Montreal Neurological Institute anatomical template).
JlaHHBI aHATU3 TPOBOIMICS IS KaXIOTO HCIBITYeMOTO
OTaeNbHO (rmopor cTaTucTuueckoit 3Hauumoctn — p<0,001
uncorrected) ¢ TOCTEAYIONIMM aHAU30M TPYIIITEI (TIPIMEHSII-
csl IM3aiiH one-sample t-test ¢ MOPOTrOM CTAaTUCTUYECKOM
3Haunmoct — p<0,05 FWE corrected (Family wise error —
corrected)). B mampHelimeM st ToKaIM3alMy 30H HHTEpeca 110
nosisiM bpoamaHHa, TpocMOTpa U TpeACTaBACHUS TIOMTYYEHHBIX
JNaHHbIX ucrnonb3oBaicsa xjView 8.4 (Human Neuroimaging
Lab, Baylor College of Medicine) Takke Ha 6aze SPM3. [Ipu
aHanu3e naHHbIX GMPT B KOHTpOJIBHOI TpyIITe Obla onpee-
JIeHAa OCHOBHAsl 30HA MHTepeca — MepBUYHAS CEHCOMOTOPHAsI
Kopa (puc. 1). [l HHTepecyoIInX 30H aKTUBALUN B KaXKIOM
TOJTYIIApUK ObLIH TOTyYeHBI MX 00beMBbl B BOKCeIax U K03(d-
(uupment narepanuzanuu K, paccuuTbiBaeMblil 1Mo (opmye
[P/NP] (rme P — 00bem akTuBaLIum Ipy JBMKCHUN MTapeTHd-
Hoii pykoii, NP — 00beM akTUBaLMy MpU ABUKEHUU Hemape-
TUYHOI pykoi). [TpenBapurenbHbiil aHanu3 GMPT naHHbIX B
TPYIIIE TAIMEHTOB ¢ PEMUTTHPYIOIINM PacCeSTHHBIM CKIIEpPO-
3oM (PPC) Bo Bpems obocTpeHMs Moka3aia pa3HOHAMpaBJeH-
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puc. 1: Axvsauws SM1 npu [iBvxeHn MpaBoid U NEBOI KUCTBIO B KOHTPONBHOI
rpynne, prer<0,05, T=7, Z>5. Mpasas pyka: 06bEeM 30HbI aKTVIBALM

3547 Bokcenos, MNI (x, y, z) -32, -20, 51 {Mm}. JleBast pyka: 06bEM 30Hb!
aktveaum 3486 sokcenos, MNI (x, y, z) 50, -25, 54 {mm}.

HbIC M3MCHEHUS aKTUBALINK TIEPBIYHON MOTOPHOI KOPBI TIPH
JBKEHUU MAPETUYHOW PYKOW MO CPaBHEHMIO C aKTUBALMEN
MpY ABMKEHUU HEeMapeTUYHOM pykoit. B cBsI3M ¢ 3TUM 110 IaH-
HbIM K03 duumenra narepanusanuu K Bce mauueHtsl ¢ PPC
ObLTM pasienieHbl Ha 2 TOATPYIIBL B IEPBYIO IOATPYIIITY
Bouwty nauueHTthl ¢ K<1 (30Ha akTuBauuu (B BOKCeJaax) Mpu
IBIDKCHNH TTAPETHYHOM PYKOU MEHBIIE, YeM TIPH  IBIKCHUN
HeTapeTUYHOI pyKoii), Bo BTopyio — ¢ K>1 (30Ha akTuBanum
(B BOKceax) Mpu ABMXKEHUM MapeTUYHON pyKoi Oosblie, yeM
TIPY IBMDKCHUU HETIAPETUIHOMN PYKOH).

O6pabotka manHbix JAT-MPT mpoBommiaach ¢ IOMOIIBIO
crangaptHoro npunoxenuss Neuro 3D, Siemens. I1pu atom
Ha cTaHIMKM Syngo Siemens Ha MOJyYeHHBIX aBTOMATUYECKU
KapTax y KaxIoro MCIBITYeMOTO BPYYHYIO OOBOIVINCH 30HBI
MHTEepeca B CIEIYIOIINX 00JacTIX: B KOPTUKOCIUHANIBHOM
TpaKTe Ha ypOBHE MOCTa MO3ra ¢ 00e1X CTOPOH, HOXKEK MO3ra,
cpenHel TpeTu 3agHero Oempa o0OeMx BHYTPEHHMX Karcyi
[16], B MeauanbHO meTiie (COBOKYITHOCTb BOJIOKOH BTOPBIX
HENPOHOB BCEX BUAOB YyBCTBUTEIbHOCTU MPOTUBOIMONOXKHOM
CTOPOHBI TeJa) Ha YPOBHE CPETHUX MO3XEUKOBHIX HOXEK C

puC. 2; 30Hbl UHTEPECA, HAHECEHHBIE HA LIBETHbIE FA-KapTbl, COBMELLEHHbIE ¢ T1-
B3BELLIEHHBIMM M300PaXEHUSIMM, B KOTOPBIX PErACTPUPOBAMMCH NapaMETpbl
[IT-MPT: KCT Ha ypoHe MocTa Moara (M), Hoxex moara (H), BHyTPEHHuX
kancyn (BK) ¢ 0bewx CTopoH, MeavanbHbie netim (M), apuratenbHast 30Ha
(0) v Banmk (B) mo3oaucToro Tena.
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00erx CTOPOH, B BaJMKe M IBUIaTeIbHOM 30HE MO30JMCTOTO
tena [15] (puc. 2). JInsi OLEHKM CTPYKTYpPHBIX M3MEHEHMii
BOJIOKOH Oejioro BeiectBa 1o gaHHbIM I T-MPT ucnonb3o-
BAJIMCh CleaylolIMe ToKa3aTeau: cpeaHss nuddy3noHHas
crniocobrocth (MDx10°Mm?/c) [3; 24]; dpakumoHHass aHU30-
tporusa (FA) [11]; akcuanbHBIN KO3bbuimeHT mubdy3nn
(AD x 10°mm?*/c) [4; 28]; panuanbHblii KoadduuueHt auddy-
sum (RD x 10°mm?/c) [19; 23].

CpaBHUTEIbHBIN aHATN3 TOJTYYEHHBIX JAHHBIX MPOBOIMJICS C
MoMOIIbI0 TakeTa Tporpamm Statistica 8.0 (U-xkputepuit
ManHa-YutHu un Kputepuit Bunkokcona), ROC-ananus — ¢
nomotbio makera nporpamm SPSS 20.0. JlanHble npencrasie-
HbI B BUe MeauaHbl, 25% u 75% ksaptuieit (Me [25%; 75%]).
CTaTUCTMYECKN 3HAYMMBIMU CUUTAIMCh PE3YJIbTaThl MPH
p<0,05.

Pe3ynbraThl

Kaunuueckas Xapakmepucmuka nayuenmoes

OCHOBHBIM YCJIOBUEM BKJIIOUEHMS TTAIIMEHTOB B MCCIIENOBAHIE
ObLIO HaMMYMe (HAPSLY C APYTUMU CUMITOMAMU O0OCTPEHUS
PC) onHocTopoHHero nerkoro napesa kuctu — 1 [1; 1] 6ani no
umikane HUW Hesponoruu PAMH (Cronsposa JI.I. u coasr.,
1982).

KiHuueckue xapakTepucTHKK MOArPYI maiueHToB ¢ PPC
npeacTapieHsl B Ta0a. 1. O0e moAarpymnmnsl 3HaYUMMO OTJIMYa-
JIICh MEXIY COOOHM IO pe3yabTaTaM HCCIeIOBaHUS BHUOpa-
LIMOHHOI YYBCTBUTENBLHOCTU. B mepBoii moarpyrme oHa Oblia
ACHMMETPHUYHO CHIDKEHa Ha ctopoHe mape3a y 13 (87%) 60ib-
HbIX, BO BTOpoii moarpytre y 6 (60%) 60J1bHBIX BUOPALIMOHHAST
YyBCTBUTEILHOCTh Ha PyKax Oblia CHIKEHa CUMMETPUYHO, a Y
2 (20%) ne 6bL1a M3MeHeHa. [1py 3TOM TaHHbBIE TMHAMOMETPUI
u NHPT 3HaunMo oT/inyaauch B MapeTUYHOI PyKe MO CPaBHE-
HMIO C HETTAPETUYHOM.

Tabmaua 1: [lemorpaduueckue 1 KIMHUECKUe XapakTepueTiki naunentos ¢ PPC Ha
MOMEHT BKIIOYEHUS B MCCNIEA0BaHME (B0 Bpems 000CTPeHMs) v yepes
TpU MecAUa. JlaHHble NPenCTaBNeHb! B BUAE Meavarbl [1 v 3 kgapTvnedi).

MauvenTsi O6ocTpenne Pemuccus
cPPC 1 nogrpynna | 2 nogrpynna | 1 noarpynna | 2 noarpynna
Konudecto 15 10 15 10
Koadduument 0,38 2,06 0,67 0,99
narepanuaatim K [0,24; 0,6] [1,67;2,84] [0,39;1,3] [0,6;2,8]
Bospact 30,5[27; 357 | 301[25,2;42] |30,5[27;357] | 30[252; 42]
Mon (Myx/xeH) 510 2/8 510 2/8
[JluTenibHocTb 38 59 4,05 6,15
Bonesni (net) [2,10,3] [1,2;6,3] [2,25;10,55] | [1,45; 6,55]
EDSS 375[3545 | 350354 | 325[235] | 3,53 3,75
FS (nvpamuaHas . . . .
cAMTOMaTHG) 32,3 3[3;3] 101;1,9] 2[1,5,2,5]
FS (HapyweHus ) . . .
YyBCTBMTENLHOCTH) 3123 323 25 (23] 3259
b 0,87 0,77 098 0,99
[0,77,0,89] [0,68;0,87] | 1[0,92 1,04 | [0,93;1,07]
(s 1.2 1,32 1,1 0,9
[1,16; 1,44] [1,16; 1,57 | [1,05 1,16] | [0,9; 1,08]
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[Tpu BTOpOM 00CIEn0BaHMM Yepe3 TPU Mecsilia Bce MALMEHTHI ¢
PPC ormevanu cyObeKTHBHOE YIy4llIeHHE U BOCCTAaHOBJIEHUE
(byHK1IMIT paHee MAapeTUYHOI KUCTH; CTETIeHb Mape3a B paHee
napetuyHoii pyke mo mkaie HUW Hespomorum PAMH
3HaYMMO YMeHbIlmIach U Obi1a oueHeHa B 0 [0; 0] 6amioB
(Wilcoxon matched pairs test, p=0,005). O6muii 6a11 mo EDSS
3HAUMMO yMeHblIMIcA B o0eux mnoarpynmnax (Wilcoxon
matched pairs test, p<0,05), kpome TOro, B IepBOi MOATPyIIIE
HaOJmoan0ch 3HaYMMoe yMeHbIeHue 6amia FS mo geurarenb-
Hoit cucteme (Wilcoxon matched pairs test, p=0,003). [Tpu
HEBPOJIOTUUCCKOM 00CICIOBAHNH B TIEPBOM TIOATPYIIIIE aCHUM-
METPUYHOE CHIDKEHUE BUOPAIIMOHHOM YyBCTBUTEIBHOCTH Ha
pyKax (HUXe Ha pyke, B KOTOpOii paHee HabOitomajcs mapes)
coxpaHs1och B 53% cnydaeB (8 maLMeHTOB), BO BTOPOIl MOJ-
TpyIIe aCMMMETPUM He Habmoaanock. Perpece napesa B KUCTU
MOATBEPXKAAJICA U Pe3yIbTaTaMyi TMHAMOMETPUHU: TTOKA3aTENN
IMHAMOMETPUH paHee MapeTHIHOM PyKH B 00CUX MOATPYIIIIAX
Bo3pociu (Wilcoxon matched pairs test, p<0,05) u cramm
CpPaBHHUMBI C TIOKa3aTeJsIMU HemapeTUyHou pyku. Bpems
BoinoaHeHus NHPT paHee mapeTuuHoii pykoii yMEHbUIMIOCH
Takxe B obeux moarpymmax (Wilcoxon matched pairs test,
p<0,05), omHako nipu aHanm3e Inuer MEXKITY MOATPYIIIIAMU OBLTN
0OHApYXeHBl 3HAYMMEBIC Pa3INuUs: B TIEPBOM MOATPYIIIE
HaOJIOMAIOCh JTOCTOBEPHO MEHee ITOJHOE BOCCTAHOBJICHUE
MEJIKOH MOTOPMKHM IO CPAaBHEHUIO CO BTOPOM MOArPYIION
(Mann-Whitney U-Test, p<0,05). YucnoBble mapameTpbl yka-
3aHHBIX [10Ka3aTeleil npeacraBieHsl B a0, 1.

Pesyaomamor MPT-uccaedosanuii nayuenmog ¢ PPC
80 8pems 000cmperus

IMpu ananuze MPT cnuHHOrO Mo3ra 3HaYMMbIX DPa3TUyMii
MEXIy TMOATPYNIIaMK 0 pa3MepaM W JIOKaIM3allui O4YaroB
JEMUETMHU3AIMY B IIEHHOM OT/Ies e TO3BOHOYHMKA BbISIBICHO
He ObLI0.

[Tpu Gonee neTanbHOM OLIEHKE PE3yJAbTaTOB TPYIIIOBOrO aHa-
m3a no gaHHeM GMPT B mepBoit moarpymme (K<1) 65110
00HapyXeHO, UTO 00beM aKTUBALIMK MEPBUYHOM CEHCOMOTOP-
HOM KOpBI Y MAIEHTOB MPK JIBUXEHUM TAPEeTUIHON KUCTBIO
ObLT 00JIee YeM B 2 pa3a MEHBIIe, YeM TIPH IBIDKEHUH Herape-
TUYHOI KUCTBIO (puC. 3); B CBOIO 0Yepeaib BO BTOPOIl MOATPYI-
ne (K>1) o0bem akTrBaly MepBUYHONM CEHCOMOTOPHOI KOPBI
y MAIMEHTOB TMPY JABVKCHUHU TMApeTUIHON KHCTHIO OBLT Oolee
yeM B 2 pasza 0oJjblie, YeM MNP IBUXEHUM HEMapeTUYHOI
KUCTBIO (puc. 4).

[Tpu ananuze manueix JIT-MPT Obutn monydeHsl cieayiomue
pazanuus: B nepBoi noarpymnmne nauueHtos ¢ K<I mo cpaBHe-
HUIO ¢ KOHTPOJIBHOI TPYMTOii ObUTM 0OHAPYXEHBI 3HAYMMbIE
U3MEHEeHMs ToKa3aTeieil B COOTBETCTBYIOLIEH Mape3y Meau-

puc. 3: Axvsauns SM1 npu BuxeHn napeTuuHoit (M) w Henapetwunoid (HIN)
KuCTbIO B noarpynne 1 Bo Bpemst 060CTpeHKA, Prienr<0,001, T=9, Z>5.

MapetnyHas pyka (SM1n): oObem 30HbI akTuauwuu 1435 BOKCENOB,
MNI (x, y, z) 44, -34, 63 {mm}. HenapeTnuas pyka (SM1en): 06bEM 30HbI
aktueauym 4802 sokcenos, MNI (x, y, z) -28, -19, 55 {mm}.
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puc. 4: Aktugauva SM1 npu fvxera napetvsoid (M) u HenapeTuunoi (HM)
KUCTbIO B MOArpynne 2 B0 Bpems 060cTpeHUs, prowan<0,05, T=7, Z>4,69.

MapeTnyHas pyka (SM1n): obbem 30Hbl akTuauym 4672 Bokcenos, MNI (x,
y, 242, -25, 57 {mm}. HenapetuyHas pyka (SM1sn): 06beM 30HbI akTUBALIN
3060 Boxcenos, MNI (x, y, z) -40, -12, 49 {mm}.

aITbHOIA TeTuie ¥ Bo BHyTpeHHel Karcyne KCT mpoTuBomonox-
HOTO TOJyIIapys, B TO BpeMs KaK BO BHYTPEHHeEiH Karcyie
cootBeTcTBytomero napesy KCT gocroBepHble M3MEHEHHs
OBLTN BBISIBJIEHBI B 00enx moarpymmax. B 1o xe Bpemsa B KCT,
COOTBETCTBYIOIIEM Tape3y, Ha YPOBHE MOCTa MO3ra OTIUYMS
BBISIBJIEHBI TOJILKO BO BTOpoii moarpymie. [Ipu 3Tom Ha naH-
HoM ypoBHe KCT mokaszarenn mepBoif W BTOPOM MOATPYII
JOCTOBEPHO OTIMYANUCH MEXIY CO00i ¢ OONBIIMMU U3MEHE-
HUSIMU MUMEHHO BO BTOpPOM momrpymmne. YucnoBble 3HAYCHUS
yKa3aHHbIX napameTpoB I T-MPT mpencraBieHsl B Tabn. 2 B
BUJie MeMaHbI [1 1 3 KBapTuieii].

Koppensunonnsiii aHanu3 napametpos IT-MPT ¢ gaHHbIMU
HEBPOJIOTUUECKOTO 00CIeIOBAaHMS B TICPBOIA TOATPYIIIIE MM~

Tabmmua 2: Yucnosble aHHbie napameTpos AT-MPT B 30Hax MHTEPECa, B KOTOPbIX

HabMIOZANMC 3HAYMMbIE PA3N4KS, BO BPEMS 000CTPEHMS.

3oHa
MHTEpEca [locToBepHbie
Wnapa- K:;)r;mt;n:;ra)ﬂ Inon(rI;;ynna Il no;(xﬁs)ynna -
MeTpbI (p<0,05)*
OTH
MegvansHas netns (CooTs. napesy)
707,6 613 7253 _
R morg e | a3 emse | meriag | KT pe002T
488,7 556,4 40747 _
RD | 084952 | (48585806 | [35356; 456,24] | K1 P=0027
KCT (BHyTpeHHss kancynia — COOTB. napesy)
A 752 681,8 697,3 KM ul, p=0,00015
[737,7,770,65) | [695,9;706,7] | [660,1;730,8] | Krwull, p=0,0022
RD 334,6 416,1 3755 KM w1, p=0,00021
[3174; 345,3] | [372,7;431,9] [364;401,2] KT I, p=0,00092

KCT (BHyTpeHHS kancyna — pOTMBOMONOXHOE NOAyLapKe)

75 66,8 7126

A1 morrmogs) | (6837 705,8] | o976t 13 | KT P<0.0001
3346 3887 3493

RO | 374353 | (36554012 | [319,14 379.36] | KT 1 P<0.0001

KCT (moct moara — cooTB. napeay)

o 600, 599.3 5542 | KTull, p=0031
[541,8:640.2] | [586,75; 61045] | [4748;5626] | Iw . p=0.03

. 1686 4973 5306 | Krull p=0039
43835007 | [4647:5093] | [500.75:5628] | Iull p=0,023

Mpumesarme: *Mann-Whitney U-Test
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eHToB ¢ PPC BbISIBUI OTpULATEIbHYIO KOPPEILUI0 MEXIY
BenmunHoit RD B cooTBeTcTByolIel mape3sy MeauaabHOU
MeTIe ¥ MoKa3aTeIsIMUA TMHAMOMETPHHM OIYIEHHON MapeTHy-
Hoit pyku (meton Cmupmena, r=-—0,78; p<0,05), T.e. Gonee
BBIpAXKEHHOMY M3MEHEHMIO Tokasateneii RD cooTBeTcTBYeT
MeHbIlIasg cuja B mapeTuyHoil pyke. Bo Bropoii moarpymrme
KOPPEJSIMOHHBIN aHaIKU3 00beMa aKTUBALIMY C TI0Ka3aTeIsIMU
MEJIKOI MOTOPUKHU KUCTH BBISIBUI 3HAYUMYIO TIOJIOKUTETBHYIO
CBSI3b MEXIY 3HaUeHUSMU Ko3duimeHTa narepaiusammu K n
BpemeHeM BoimonHeHns: NHPT (meron Crmpmena, r=0,76,
p<0,05), T.c. Gonee LTUTETLHOMY BBIMOJHEHUIO TECTA MAPETUY-
HOI PYKOIi COOTBETCTBYET 00JIbIlIAsl 30HA aKTUBALIMM COOTBET-
CTBYIOLIEH MEepBUYHOI CeHCOMOTOpHOM Kopbl. Kpome Toro,
OTMEYaeTcss HaIWIMe OTPULATETHHON KOPPETSIIUU MEXITY
00beMOM aKTHBAIIMM U TIOKA3aTeIIMU TMHAMOMETPUU OITy-
IIEHHOW TapeTu4yHoit pyku (meronm CrnmpmeHa, r=-0,61,
p<0,05), T.e. Gosblias 30Ha AKTUBALMY TIEPBUYHOIN CEHCOMO-
TOPHOI KOpPBI COOTBETCTBYET OOJBIIEMY HEBPOJIOTHUECKOMY
nepULUTY.

[TosyaeHHBIE CTPYKTYPHO-(PYHKIMOHATBHBIC PA3INUMS MEXKIY
TIOATPYIIIAME TTO3BOJISIFOT ITPEITIONOXUTh COUeTaHNE TTOpaXKe-
HUA apdepeHTHBIX U IPPEPEHTHBIX MyTell B (POPMUPOBAHUU
mape3a W, CJIeHOBaTeJIbHO, M3MEHEHWM (DYHKIMOHATBHOM
AKTUBHOCTHU KOPbI B IIOATPYIIIIE C MEHbIIEH 30HOM aKTUBALIMML;
npeodnaganue nopaxenus 3 depentHoro KCT B hopmupo-
BaHMY Mape3a KUCTU B TIOATPYIIIIE C YBETMUEHHON 30HOI aKTH-
BaLIUK IIEPBUYHON CEHCOMOTOPHOM KOPBI.

Pesynomamor ROC-ananuza

B cBs13u ¢ HaTMuMeM TOCTOBEPHBIX pa3nuumii mokasateneii J1T-
MPT B cOOTBeTCTBYIOIIEM Mape3y KOPTUKOCITMHAIBHOM TpaK-
Te Ha YpOBHE MOCTa MO3Ta MEXKIY YKa3aHHBIMU IIOATPYIIIIaMU
6onbHBIX PC 61 TocTpoernsl ROC-kpuBbie mig FA u RD B
JaHHOM 30HE MHTEpeca 1 MOJTyYeHbl TOPOTrOBbIE 3HAUSHMUST STUX
nokasareeii: FA=587 (p=0,033) (puc. 5); RD=498,6 x
10°Mm?/c (p=0,023). Takum 006pa3oMm, IS TIEPBOI TOATPYIIIIHI
oonbHbIX PPC (K<1) Gonee xapakTepHbI CIeAYIOIIME 3HAYSHUS
nokasareseit IT-MPT B cooTBETCTBYIOILIEM Mape3y KOPTUKOC-
NMMHAJbHOM TpaKTe Ha ypoBHe MocTa Mo3ra: FA>587,
RD<498,6 x 10° mm*/c; a mia Bropoit moarpymmbl (K>1),
HanpoTB:FA<587, RD>498,6 x 10° mm*/c. I[Ipu atom Gonee
YyBCTBUTEIBHBIM TOKa3aTeaeM okasancsa RD, xapakrepusyio-
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puc. 5: ROC-kpueble ana 3HayeHuit FA u RD B KCT Ha ypoBHe MOCTa Moara,
AUC=0,773, p=10,023.
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iyt AMGGhY3MOHHYI0 CIMOCOOHOCTh, MEePHEHAUKYISIPHYIO
HATIPaBJICHUIO MaKCHManbHOW AU(Qy3un (IyBCTBUTEIb-
HocTh — 80%, criermpuaHOCTh — 67%), 4TO, BEPOSITHO, CBSI3a-
HO C TPEUMMYIIECTBEHHBIM BO3ICHCTBUEM Ha €ro 3HauyeHKe
M3MEHEeHUI MUETMHOBOM obonouku [19, 23], Torma Kak 60.1b-
nreit crenupuIHOCTbIO 00J1a1aeT (paKIIMOHHAsS aHU30TPOTIHS
(4yBCTBUTETBHOCTD — 67%, cnienuduuHocTh — 80%).

Pezyavmamvr MPT-uccaedosanuii nayuenmos ¢ PPC
60 8peMs peMuccuu

[Ipu ouenke manHbXx GMPT uepes Tpu mecsia mocie 0060CT-
pEHUS BO BpeMsl CTOMKOW PEMUCCUU B IIEPBOM ITOArPYIIIIE
OTMEYasIach TEHACHIMS K YBEJTNUYEHHMIO 30Hbl aKTUBALIMK TTPU
IBIDKEHWH KHCTBIO, B KOTOPOi paHee HAOMIOmaNCs Imape3; TeM
HE MeHee, COXpaHsJICS MEHbIIUH 00beM aKTHUBAILMHU 10
CPaBHEHUIO C TPOTHUBOMONOXHBIM MojyinapueM (puc. 6). Bo
BTOPOI TIOATPYIIIIE HAOMIOIANIOCh YMEHBIICHIE 30HbI aKTHUBA-
LIMM TIEPBUYHOM CEHCOMOTOPHOM KOpPBbI IMPU JIBUXCHUU
KUCTBIO, B KOTOPOIi paHee HabOomajcs mapes, 10 pa3MeposB,
CPaBHUMBIX C aKTHBALUECH MpH IBIKCHWM HETapeTHIHOMN
KHCThIO (puc. 7).

[Tpu cpaBHenuu nokaszareneii IT-MPT B otnuue ot o6ocTpe-
HUS TIPU PEMICCHH KaK B IIEPBOM, TaK 1 BO BTOPOIA IIOATPYIIIIE
BBISIBJICHBI 3HAYMMBIC OTJINYMS B MEIWAIbHOI TIETTIE, a TAKXKE B
KCT Ha ypoBHe BHYTpeHHUX Karcy ¢ AByX ctopoH. [TonoOHoe
yBeanueHue vucaa 30H uHTepeca npu HT-MPT, xoTopsie
3HAYNMO OTJIMYAIOTCS OT KOHTPOJBHOM TPYIIIBI, BO3MOXHO,
oTpakaeT TeKyluii 1ubdy3HbIA AeMUETUHU3UPYIOLIMIA/Aere-
HepaTUBHBII TIPoLIecC, XapakTepHbIi mpusHak PC, omHako mis
Oosee ITOCTOBEPHOTO CYXICHMS HEOOXOOMMO HabHEMIIee
noaTBepxaeHue. YucnoBble 3HAYeHUST YKa3aHHBIX TTapaMeTPOB
JAT-MPT npencraBiaeHsl B Tab1. 3 B Buae Menuansl [ 1 u 3 kBap-
TUIEH]|.

puc. 6: Axtvisauns SM1 npu BuxeHn napeTuyHoit (1) W Henapeturoid (HIM)
KUCTbIO B noarpynne 1 B0 Bpemst pemuccun, prex<0,001, T=9, Z>6.

MapeTuynas pyka (SM1n): obbem 30Hbl aktupauwmu 9400 BOKCEnos,
MNI (x, y, z) 46, -29, 61 {mm}. HenapeTuinast pyka (SM1in): 06bEM 30HbI
aktvsaupm 11428 sokcenos, MNI (x, y, z) -38, -33, 59 {mm}.

puc. 7. Axvsaumst SM1 npu nguxenn napeTudHoit (1) u- Henapetuyroid (HIM)
KUCTbIO B MOAPYNNE 2 BO BPEMS PEMMCCUM, Prweor<0,05, T=5, Z>4.

MapeTuynas pyka (SM1n): oGbem 30HbI akTUBaLMM 5732 BOKCENOB,
MNI (x, y, z) 35, -18, 51 {mm}. HenapeTuuHas pyka (SM1in): 06bEM 30HbI
akmvsaup 5819 sokcenos, MNI (x, y, z) -36, -15, 51 {mm}
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Tabmaua 3: Yucnosbie faHHbie napametpos AT-MPT B 30HaX WHTEPeCa, B KOTOPbIX
HabMoAANMCh 3HAYMMblE Pan4vs, BO BPEMS PEMIACCIN.

3oHa
UHTEpECca [TlocToBepHbie
W napa- Kr(:;mloana??)n | non(rlg))ynna Il no;(:,lrls)ynna P
MeTpbI (p<0,05)*
ot
MeavianbHas neTns (CooTB. napesy)
FA 707,6 654 616,65 KM ul, p=0,025
[667,9; 724,5] [588; 684] [568,47; 657] | Krwll, p=0,027
KCT (BHyTpEHHS Kancyna — COOTB. napesy)
FA 752 687,4 736,15 KM ul, p<0,0001
[737,7;770,65] | [637,4;7123] [653,4; 749,4] | KM ull, p=0,044

KCT (BHyTEHHSS Kancyna — NPOTMBOMOAOXHOE NOAyLLapHe)

FA 752 693 716,75 KM u 1, p<0,0001
[787,7;770,65) | [649,1;707,15) | [679,1;735,8] | KM wll, p=0,0062
KCT (Hoxka Mo3ra — COTB. napeay)
FA 775 704 7105 Krwl, p=0,0039
[745.4; 812,7] [657,6; 766,2] [696,2; 754,3] | K ll, p=0,022
KCT (moct moara — cooTB. napesy)
600,1 565 505,2
A | (sa1,8:6492) | [511,2,6075) | [480,1; 630,95] Her
RD 468,6 498,7 536,1 ket
[438,3; 500,7) | [465,7; 554,35] [466,6; 596]

Mpumesanve: *Mann-Whitney U-Test.

Tabmiuia 4: ViameHeHus wucnoBbix fanHbIX napametpos [T-MPT B avHamuke yepe3
3 Mecsiua nocne 060CTpeHvs

Moarpynnbl, 30HbI MHTEpECA
u napametpsl ATH

| nccneposatue
(0GocTpenue)

Il uccnepoBanme
(pemuccus)

| nogrpynna Het L0CTOBEpHbIX U3MEHEHMI

II'nogrpynna [locToepHble otamymst (p=0,028)*

KCT (BHyTpEHHS Kancyna — COOTB. napesy)
FA 697,3 [660,1; 730,8]

736,15 [653,4; 749,4]

Mpumesanve: *Wilcoxon matched pairs test.

3Haunmoe u3MeHeHne napamerpoB AT-MPT B muHamuke
HaOJI0aI0Ch JUIIL BO BHYTPEHHEH Karcyae COOTBETCTBYIO-
1IEro paHee HabIIOAABILEMYCS Mape3y MOJyIapysi, KOTOpbIe
CTaIM CPaBHUMEI C KOHTPOJIBHOM IpyIIoi (Taom. 4).

O0cyxaenne

[TonyyeHHbIe faHHBIE MO3BOJISIOT MPEANOIOXUTH, YTO PEOpra-
HU3ALMs KOPbI TIPU KIMHUYECKU CXOAHOM Iapese, 00yclIoB-
JIEHHOM IIEWHBIM CIMHAJIbHBIM 0YaroM, OIpPENENseTCs] He
TONBKO 3(h(hepeHTHBIMU, HO U aPepeHTHBIMU HAPYLIEHUSMU.
[Tpu aToM mape3, COMpPSIKEHHBIH, B T.4. C aCUMMETPUYHBIM
CHIDKEHMEM BUOpPAIIMOHHON YYBCTBUTENBHOCTH, BO BpPEMSI
000CTPEHHUS XapaKTEePU3YeTCsl YMEHbIICHUEM aKTUBALIMU TIep-
BUYHOI CEHCOMOTOPHOI KOpbI, a Takxe IpeobiagaHueM
MOBPEXIEHUSA MEIUAJbHOW METIM IPU OTHOCUTEIbHOMN
COXPAHHOCTU KOPTUKOCTIMHAJIBHOTO TPAKTA.
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[JvHamuka GMPT u IT-MPT npu pemutupyiowem PC

B cBolo ouepenb, CHUXEHUE CUJIBI B pYKe, HE COMPOBOXAAIO-
eecsl aCUMMETPUYHBIM CHIKEHHMEM TyOOKOH 4yBCTBUTEb-
HOCTH, CBSI3AHHOE C MPENMYLLIECTBEHHBIM MopaxeHueM adde-
PEHTHBIX JBUTaTeJIbHBIX IyTEH, XapakTepu3yeTcsl KOMIIeHCa-
TOPHBIM YBEJIMUEHUEM AKTUBALIMKA COOTBETCTBYIOIIEH TIEPBUY-
HOI CEHCOMOTOPHOI KOpbI B OTBET HA CTPYKTYpPHbIE M3MEHE-
HUS B KOPTUKOCTTMHAIIBHOM TPAKTE MPU OTCYTCTBUM 3HAYMMBbIX
M3MEHEHUI B MeIaIbHOM TeTIe.

HeobxomimMo oTMeTHTb, YTO MOJ00HAST TeTepOreHHOCTh aKTH-
BallMY TIPH IBUTATEIbHBIX HAPYIICHHSIX TIPH PEMUTTUDPYIOIIEM
PC, B T.u. yMeHbIlIeHHE 30HBI, OTMEYEHAa HaMU BIiepBbIe. B
paHee BbimosHeHHbIX GMPT-uccienosanusix npu PC ¢ nBu-
raTeJIbHBIMY HapyIIeHUsSIMU OTTMCHIBATIOCH TOJIBKO YBETNYEHHE
30H aKTUBALIMM BHE 3aBUCHMOCTHU OT (POPMBI TEUCHHMS pacce-
STHHOTO CKJlepo3a [2]. DTo MOXeT ObITh CBSI3aHO C OCOOEHHO-
CTSIMM BKJIIOUCHHBIX B MCCJEIOBAaHMS MAlMEHTOB: KaK yXe
OBLTO YKa3aHo BbIILE, B OOJbIIMHCTBE PadOT ObLIM 00C/Ie10Ba-
HBI KJIMHUYECKU CTAOWJIbHBIE TAIMEHTHI BO BPEMSI PEMUCCUN
WIH BO BpPeMsI 000CTPEHUS C IBUTATEIbHBIMU HAPYIICHUSMH,
HO TIpU TPOBEACHUM COOTBETCTBYIOIIEH MEIUKAMEHTO3HOM
Tepanuy ¥ HayaBIIeMcs perpecce cuMnTomoB [9, 12, 25, 26];
KPOME TOTO, Y HMX He HabII01a1oCch 1 He ObLIO B aHAMHE3€ pac-
CTPOICTB UyBCTBUTEILHOCTH B TECTUPYEMOI KOHEUHOCTH |26)].

[TonyueHHsle moporosbie 3HaueHWe mokaszareneil AT-MPT
MO3BOJMISIOT C JOBOJBHO BBICOKOM CTEIIEHBIO BEPOSTHOCTU
OIIpeNeINTh IMpeobiamaHue TOr0 MJIM WHOTO KOMIIOHEHTA
napesa y nainueHToB ¢ oboctpennem PPC, uto MoxeT urpath
BaKHYIO POJb IUIS1 pa3pabOTKM MHIMBUAYAIbHBIX TIJIAHOB pea-
OMJIMTAIIMOHHBIX TporpamMM. Tak, Hampumep, MPHU WHCYJIETE,
TeMUTUIIECTE3HS SIBNISICTCS OMHUM W3 TJaBHBIX MPEIUKTOPOB
II0Xoro BoccTaHoBieHus [5, 29]. IlpompuouenTHBHBII
UMITYJIbC, BO3HUKAIOIIUI ITPU COKPAIIIEHUH MBIIIIIBI, TPOEIIH-
pyeTcs Ha MOTOPHYIO KOpY MOCPEICTBOM Tajamyca M CeHCOop-
HOI KOpBI; MTPU YaCTOM MTOBTOPEHUU OJHOTO U TOTO e JIBUXe-
HUSl CEHCOPHBIIf WMITYJIbC, NOCTUTAIOLIMIA CEHCOMOTOPHOI
KOpBI, BBI3BIBACT (PEHOMEH IIUTEIBHOTO MOTCHIIMAPOBAHIS
KOPTUKAbHBIX HEHPOHOB, YTO MOXKET YBCIMIHUTH BO30OYIM-
MOCTb IOCTCHHANTHYECKUX MEMOpPaH COOTBETCTBYIOILCH TPYII-
bl HelipoHoB [18]. UMeHHO MO3TOMY 3JIEMEHT MOBTOPEHMUS
Hapsimy ¢ HalMyueM OOpaTHOW CBSI3M OT MPOMNPHOLIENTOPOB
SIBJISIOTCS HEOOXOAMMBIMU JUIST BOCCTAHOBJIEHUSI TBUTATE/b-
HbIX QyHKIME. C 3TUM CBsI3aHa pa3pabOTKa TOMOJTHUTETbHBIX
METOIOB PeaOdMINTAIINK TSI OOJBHBIX ¢ HAPYIICHUSME UyB-
CTBUTEIBHOCTH, TaKUX Kak DMI -MHMIIMIPOBaHHAS 3JIEKTPH-
yeckast CTUMYJISIIMS MbIi [17] unm BpeMeHHas (yHKIIMO-
HanbHas aeaddepeHTtanns nopaxeHHoi pyku [30]. BepositHo,
st 60abHBIX PPC co 3HauuTenbHbIM BIMsIHUEM AeadbdepeH-
TallM¥ Ha KOMIIEHCATOPHBIE PEaKIMU CJAEAYeT TaKxkKe MpUMe-
HSTH 0COOBIC METOIBI PeaOMIATALIIH.

[MonTBepxeHneM TaHHOI TUIIOTE3e OTYACTH CIyXaT TaHHbIE,
NoJTydeHHbIe Yyepe3 TpU Mecsitia rmocyie oboctpenust. Heecmotpst
Ha BOCCTaHOBJIEHUE CUJIbI B PyKe B 00€MX MOATPYIMax, B mep-
BOI MOATpYIIe ¢ aCUMMETPUYHBIM CHUXEHMEM BUOPAIMOH-
HOI YyBCTBUTEILHOCTH BO BpeMs1 000CTPEHMST, KOTOPOE COXpa-
HSJIOCh OoJiee YyeM Y MOJIOBMHBI OOJbHBIX U 4yepe3 3 Mecslia,
HAO0JTI0IA/IOCh TOCTOBEPHO MEHEEe IMOJIHOE BOCCTAHOBJIECHNE
MeJIKOif MOTOPWKM, YeM BO BTOPOW TOArpymie (1o pe3yJibra-
tam NHPT). Kpome Toro, nepBast moArpyIa Bo BpeMs peMuc-
CHU XapaKTepU30BaIaCh COXpaHEHMEM MEHbIIIEH 30HbI aKTHBA-
MM TIpY JBMKEHMM PYKOi, B KOTOPOil paHee HaOIomajcs
nape3, OHaKo HabTIoanach TEHASHIMS K YBETMUEHHIO €€ pa3-
MEpPOB IO CPaBHEHUIO C MepuoioM obocTpeHusi. Bo Bropoit
TOATPYIIIE ¢ 6oJiee TTOJTHBIM BOCCTAHOBJIEHUEM MEJKON MOTO-
PUKH pa3Mepbl 30H aKTUBALIMK TIPY JIBMKEHUM PYKaMU depe3
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TPU Mecs11a CTaM COMOCTABUMBI. BbIsIBIEHHbIE TMHAMUYECKHIE
W3MEHEHWs] aKTUBALUK TIEPBUYHON CEHCOMOTOPHOU KOPBI BO
BTOPOIi MOJTPYIITIE COTTACYIOTCS C OTIMCAHHBIMU PaHEe PE3yb-
TaTaMu AuHamuuyeckoro ¢MPT wuccinemoBaHusi Ha OJHOIA
nauuentke ¢ PPC mocne o6ocTpeHus ¢ qBUratebHbIMU Hapy-
meHusaMu [25].

B 3axmoueHre He0OXOMMMO OTMETUTD, UTO BIIEPBHIC BHISIBIICH-
Hasl TeTePOreHHOCTb OOHAPYXEHHBIX CTPYKTYPHO-(YHKIINO-
HaJTbHBIX M3MEHEHWIA TIPH Pa3BUTHH W PErpecce IBUTATETBHBIX
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[JvHamuka GMPT u IT-MPT npu pemutupyiowem PC

Longitudinal cortex reorganization and white matter tracts structural changes analysis
in relapsing-remitting multiple sclerosis patients with hand palsy

S.N. Kulikova, A.V. Peresedova, M.V. Krotenkova, V.V. Bryukhov, O.V. Trifonova, I.A. Zavalishin

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Keywords: relapse-remitting multiple sclerosis, motor disorders, functional MRI, diffusion-tensor MRI.

Motor disorders are a frequent syndrome in multiple sclerosis
(MS), leading to severe disability, possibly associated with inef-
ficiency of adaptive mechanisms, probably because of wide-
spread structural changes. Hand palsy with fine motor skills
damage influences greatly on quality of life, because hand
function plays an important role in everyday activities and
working practices. Thus the aim of the study was to investigate
functional and structural features of hand palsy in homogenous
sample of MS patients during the relapse and in three months.
Data were acquired from 25 relapsing-remitting MS patients
during relapse also characterized by unilateral light hand palsy,
and in three months. 12 age-matched healthy controls entered
the control group. All patients underwent neurological exami-
nation, including nine-hole peg test and dynamometry, and
magnetic resonance imaging of cervical spine and brain,
including functional MRI and diffusion tensor imaging (DTTI)

sequences. All patients had lesions in spinal cord on cervical
spine MRI. fMRI data analysis during relapse showed differ-
ently directed activation changes and allowed to divide all
patients in two subgroups. These subgroups differed from each
other and control group by deep sensitivity and DTI values. In
three months patients in the first subgroup had less complete
fine motor skills recovery, which was accompanied also by
preservation of activation changes and deep sensitivity asym-
metry in comparison with the second subgroup. Received data
allow us to assume that clinically similar palsy, caused by spinal
cord lesion, could be characterized by greater or lesser sensa-
tion impairment contribution. In three months heterogeneous
structural and functional changes were observed, depending,
possibly, on initially different pathologic mechanisms.
Revealed differences should be taken into consideration while
rehabilitation planning.
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OKH1CAIEeMOCTD JIMIIONIPOTEUHOB
KPOBH Y MAaLIMEHTOB C HAPYLIECHUSIMU
MO3TrOBOT'O KPOBOOOpAaILIeHUS

T.H. ®enoposa, M.FO. Makcumosa, 10.4. Bapakun, I.B. TopHoctaesa, A.A. Jlorsunenko, E.B. henosckas, 3.A. Cyciuna

OIBY «Hayunviii uenmp nesposoeuuw» PAMH (Mockea)

TIposeden conocmagumenbhblii GHAAU3 CENEHY 8bIPANCEHHOCIY OKUCAUMENbHOU MOOUPUKAYUY CYMMAPHOU (PaKUuLU AURONPOMEUHO8 HUSKOL U 04eHb HU3-
Kot naomnocmu kposu (JIII), Komopyr ouexusany no paody KuHemu4eckux napamempo jcenes30-UHOYUUposarHoI XeMusoMUHeCUeHUUlU ¢ MANCeCmbio 0CM-
PbIX U XPOHUHECKUX (POPM HApYuleHuil M03208020 Kposoodpaujenus. [Ipedcmaenens: pe3yabmambl KAUHUKO-0UOXUMU4ecko2o obcaedosanus 412 nayuenmos
(apmepuanvras eunepmonus — AI, eunepmonuyeckue yepeGpanshvie kpussi — I'K, HauanbHble nposigaenus He0oCMamouHOCMu KPOBOCHAONICEHUS 20108H020
mosea — HITHKM, oucyupxyasmopras snueasonamus — 119, umemuyeckuii uncysom — HH). Hokazaro, umo okucaumenvtas moougpukauus JII navuna-
emcs yoice Ha PAHHUX IMANAX cocyoucmoeo npouecca U nocmeneHHo npoepeccupyent no Mepe passumus e2o majcecmu, 00Cmueas 3Ha4UMeAbHoil BbipadceH-
HOCMUY NPU XPOHUYECKUX U OCIPbIX (POPMAX HAPYUIEHUTI MO3208020 KPOBOOOPAlEHUS.

Katouesbie cioBa: TIEPEKNCHOC OKUCICHUE TUTTNI0B, XEMUIIOMUHECLICHIINA, HeperOBaCKYHHpHaH TIaTOJIOTHA.

AKTyaJ]bHOCTb HUCCJICI0BAHNA

apyleHne KpPOBOCHAOXEeHMs TOJIOBHOTO MO3ra

MHUIIMUPYET Kackal OMOXMMUYECKHMX peaKIIuii,

JIeXaluX B OCHOBE THOETM HEHPOHOB M MUTO-

XOHApUanbHOM muchyHkimu [7, 9]. OCHOBHBIMU

MaTOTeHeTMYeCKUMHU (haKTOpaMu 3TOTO TIpoliecca
SIBIISIIOTCST TIyTaMaT-KajablieBas SK3aUTOTOKCMYHOCTD U
M30BITOYHAS MPOMYKIIMS aKTUBHBIX (hopMm Kuciopoaa (ADK)
[6, 12]. Hapyiuenue 6anaHca Mexay npoaykiueit AOK 1 pery-
JISTOPHBIMU MEXaHM3MaM1 aHTHOKCHIAHTHOTO KOHTPOJIS 3a UX
o0pa3oBaHUEM, TPEACTABICHHBIMU (DepMEHTAMU aHTUpPAIM-
KaJbHOH 3allUTBl U HU3KOMOJICKYISIPHBIMA aHTHOKCHIAHTA-
MU, TIPUBOIMT K Pa3BUTHIO okucauTenbHoro crpecca (OC),
KOTODBIII pacCMaTpUBAETCS KaK OIMH M3 OCHOBHBIX MEXaHM3-
MOB JeCTpYKLUU HelipoHoB [15]. M30bIToyHass reHepanus
A®K u ucTolIeHNe SHIAOTEHHOTO aHTUOKCUIAHTHOTO TIOTEH-
nuana B ycaoBusX OC BbI3BIBACT Pe3KyI0 MHTEHCU(DUKAIIMIO
npoleccoB nepekrucHoro okucaeHus aunuaos (ITOJT) ¢ odpa-
30BaHMEM TOKCUYHBIX MpoaykToB [TOJI (ManoHOBbIH 1nambie-
run — MJIA Wiy poayKThl, pearupyroniye ¢ TaooapouTypoBoit
KUCJIOTOI; aKpoJienH; 4-TuApOKCH-2-HOHEHAIN), CIIOCOOHBIX
0Ka3bIBaTh CUCTEMHOE TIOBPEXAIOIIEe BO3IEHCTBIE HE TOIBKO
Ha MeMOpaHbl HEfPOHOB, HO Ha KJIETKU B 1iejioM [1, 10].

[Ipsmoe usmepenre AOK 3atpynHeHo, 4To 0OYCIOBIEHO HX
HU3KAME KOHIEHTPALUSIMU, KOPOTKUM BpeMEHEM IOTYKU3HI
1 BBICOKOM peaKIMOHHOM CIIOCOOHOCThI0. OOIINMM MTOIX0I0M K
KommuecTBeHHOM oneHKe OC sgBIsieTCS M3MepeHne CTabMIhb-
HBIX METa0OJIMTOB; IPOAYKTOB PEaKLIUK C TUNUAAMU, OeTKaMu
u JIHK ¢ olieHKO# OTIeIbHBIX KOMIIOHEHTOB CUCTEMBI aHTH-
OKCHAAHTHOH 3amuThl. HemocpencTBeHHO cBOOOAHBIE paau-
KaJbl MOTYT OBITh M3MEPEHBI TAKMMH METONAMM, KaK 3JIeK-
TPOHHBIA MAapaMarHUTHBIN PE3OHAHC WM XEMUJTIOMUHECLIEH-
s (XJI). [IpenmyInecTBOM XeMUTIOMUHECIIEHTHBIX PeaKLInit
SIBJISIETCS  MX BBICOKAsl YYBCTBUTENBHOCTb U CIELM(DUIHOCTD
10 OTHOIIEHUIO K MPOIIeCCaM IEPEKIUCHOTO OKMCICHMS JINTIH-
JIOB 0 CPaBHEHWIO C TPagULIMOHHBIMM OMOXUMUYECKUMU
Metonamu [14]. XJI gBigeTca omHUM U3 Hanbojee Tepcrek-
TUBHBIX METOAOB MCCIEA0BaHUSI AHTUOKCUIAHTHOM aKTUBHO-
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CTHU Pa3IMYHbIX OMONOTMYECKUX KOMIIOHEHTOB. 151 ycuneHust
CUTHaJa UCTIOJIb3YIOTCS pa3iM4YHble aKTUBATOPHl XJI, OIHAKO
HauOoJiee YyBCTBUTEIbHBIM SIBISIETCS METOJ perucTpau XJI,
WHUIIMMPOBAHHON MOHAMM JBYXBAaJE€HTHOIO Xejie3a. DTOT
MeTol, BrepBble MpemtoxkeHHbll FO.A BranumupoBbiM, ObLT
aganTUpOBaH HAMU MTPUMEHUTEBHO K KCIIEPUMEHTATbHBIM 1
KIMHUYECKUM YCIOBUAM [5].

OKMCIUTENbHBIN CTPeCC MIpaeT BaXHYIO POJb B IaTOreHe3e
COCYIMCTBIX 3200JI€BaHUI TOJOBHOTO MO3ra, BKJIIOYAsl apTepy-
aJIbHYI0 TUTIEPTOHUIO U aTepockiepos [4, 10, 13]. OxuciaeHHble
JIMTIONPOTEMHBI HU3KOM TIOTHOCTH SIBISIIOTCS] BaXKHBIM 3BEHOM
naToreHe3a aTepocKiIepo3a, UX TPAaHCIIOPT B SHAOTENUM MPUBO-
T K ero apucoyHkuuu [3, 11]. OmgHako BaxHOii Mpo0demMoit
ocTaeTtcs KommyecTBeHHas orieHka OC, BKII0Yaronas Kak u3Me-
peHue akTuBHOCTH TpoueccoB [10JI, Tak u onpeneneHue agex-
BAaTHBIX KPUTEPUEB OIIEHKM COOCTBEHHBIX SHAOTEHHBIX pe3ep-
BOB AHTMOKCUIAHTHOI 3alIMTHI OpraHu3Ma uenoBeka. C 3Toi
TOUKM 3PEHUSI, TIPECTABISIOCH BAXXHBIM OLIEHUTh YYBCTBUTE b~
HocTb JIIT KpoBYM MaLMEHTOB ¢ LepeOPOBACKYISPHOM MaTONIOTH-
eit (LIBIT) x oxuciautenbHoi Moaudukauud MetogoM Fe? -
MHIYIPOBAHHOM XeMITIOMUHECIICHIINH.

Ienb padoTl — MpoOBeEHUE COMOCTABUTENBHOTO aHAM3a CTe-
MeHU OKMCIUTENbHON MOAU(PUKAIIMYU JIMTIONPOTENHOB KPOBU
Ha MOJIEJTM XeJIe30-UHIYIIMPOBAaHHON XeMUTIOMUHECIICHIIMU B
3aBUCUMOCTH OT TSKECTU LIepeOpPOBACKYJISPHOI MaTOIOTUMU.

MarepuaJibl H METO/IbI

Xapaxmepucmuxka epynn nauyuennmos

B pabote npencraBieHbl pe3yabTaThl KIMHUKO-OMOXMMUYECKO-
ro obcienoBanus mauueHTos ¢ LIBII, HaxomuBIuuxcst Ha amOy-
JIATOPHOM WM CTallMOHApHOM OOC/NEeIOBaHUM M JICYEHUU B
HIIH PAMH. Bcero oocnenoBano 412 uen., u3 Hux 47 —c AT
0e3 kmuHu4yeckux npospienuii LIBIT, 21 — ¢ HayaabHBIMU TIPO-
SIBJICHUSIMU HEIOCTaTOYHOCTU KPOBOCHAOXeHUST Mo3ra rpu Al
(HITHKM), 60 — ¢ rumepronndeckumMu Kpuzamu, 105 6011b-
HBIX — C TMCLMPKYJIATOPHOM sHLedanonatueit u 179 — 60ib-
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Tabmaua 1: XapakTepucTika 06Ce0BaHHbIX Py NALYIEHTOB C COCYAMCTbIMI 3300-
EBAHUSIMU TOTIOBHOTO MO3ra.

3abonesanue Yucno o6cneaoBaHHbIX NALMEHTOB
HeocnoxHeHHas apTepuanbHas runeptoxus (Ar) 47
HavanbHble MPOSIBNIEHIst HELOCTATOYHOCTI KPO- o1
BOCHAOXeHvs Moara npu AT
TUNepTOHMIECKIE KPH3bI 60
JucunpkynsTopHas sHuedanonars 105
Vwemmyeckuit uHeynst 179

Heix ¢ UM B octpeiiem nepuone 3aboneBanus (1—3 cyTku) no
HavaJia poBeICHIS ICKApCTBEHHOM Teparnuu (Tao. 1).

Ha ocHopanuu xmaccuueckux padot H.B. Bepemaruna [2],
PaCKpbIBUIMX MOPGOIOrnYecKylo oCcHOBY 1D, BbimeaeHbI ee
OCHOBHbIE (hOPMBI, TAKME KakK MyJTBTUMHGbAPKTHAS U TTpOrpec-
CHpYIOLIas COCYIUCTasI JIeKoaHIIeanonarus.

Bce manmeHTH HAXOMMJIMCh HAa aMOYJIaTOPHOM WM CTalldo-
HapHoM obcnenoBaHuu B HIITH PAMH; ux Bo3pact coctaBui
ot 50 10 63 net. B kayecTBE KOHTPOJIBLHOI IPYIIIBI ObLIO 00CIIE-
noBaHo 30 HEBPOJOTMYECKHU 300POBBIX JIMIL TOTO Xe BO3pacTa.

Ing Bepudukanuu xapakrepa u Tsokect LIBIT mpoBomumm
9x0-KI, nymiekcHoe CKaHMPOBaHUE COHHBIX M TT03BOHOUHBIX
aprepuit, KT/MPT ronoss.

Buoxumuueckue memodst uccaedosanus

®dyoprMeTpruecKoe orpeeeH e MPOAYKTOB, pearupyonmx
¢ TmobapoutypoBoii kuciaoroii (TBK-PIT) B kpoBu mpoBomuim
o metoy Y. Kunio (1976). XeMuoMUHeCeHIMS TMNONPOTEU-
HOB CHIBOPOTKH KPOBHU, HHAYIMPOBAHHAS HOHAMH JIBYXBAJIEHTHO-
ro kenesa [5].

B naHHOM KIMHMKO-0MOXMMHUYECKOM MCCIEIOBAaHUU B Kaye-
CTBE OCHOBHOT'O METOMa OIIEHKM aKTUBHOCTH TiporieccoB 101
1 aHTMOKCUIAHTHOTO cTaTyca maimenTos ¢ LIBIT ucrons3osa-
JIOCh U3MEpeHNe KMHETUYECKUX mapameTpoB Fe’ -uHaylmpo-
BAHHOW XEMUWJIOMUHECIIEHIIUU JIUTIONPOTEUHOB CHIBOPOTKU
KpoBU. DTOT MeTon, mpemtoxeHHbrii FO.A. BranuMupoBbiM,
ObLT YaCTUYHO MOIU(DUIMPOBAH B TaOOPATOPUU KIMHUYECKOI
u sKkcnepumeHTanbHoii Heiipoxumuu HIIH PAMH npumenu-
TeJbHO K mpubopy «JTromuHometp-1251, LKB, IIBeuus». B
1esoM, 0061anast BEICOKOH crnelupuIHOCThIO U UH(OPMATHB-
HOCTbIO, 3TOT METOJ TO3BOJISET MPOBOAUTh MaclITaOHbIE
UCCIIEIOBAHUS, TOCKOJIbKY SIBJISIETCS SKOHOMUYHBIM U HE Tpe-
OyeT UCTIONb30BAHUSI TOPOTOCTOSIIIINX PEAKTUBOB U PACXOMHBIX
MaTepranos.

[MoxrotoBka 00pa3IoB K aHATM3Y: KPOBb Y TAIIMEHTOB U 30O~
BBIX TOHOPOB Opajiv U3 JJIOKTEBOI BeHbI yTPOM HaTomlak. [locne
OTCTauBaHUsI KPOBU U OTAEIECHMSI CHIBOPOTKHU U3 HEe BBIACISIII
cymmapnyio ¢paxkuuio JIIT 1mo oOImenpuHATOMY METOAy: K
0,2 M1 cBIBOpPOTKHM KpoBu mo0asisuin 2 Mt 0,28% pactBopa xito-
puctoro Kanbius (CaCl) u 0,04 M 1% pactBopa remapua,
3aTeM MPOOMPKY OCTOPOXKHO BCTPSIXMBAIM M OCTaBJISIA Ha 5
MUH TIpY KOMHATHO# Temriepatype. anee mpoOUpKy LEHTPH-
yruposanu B TedeHue 15 muH nipu 3000 06/MUH ITpY KOMHAT-
HOII TeMIiepaType, TI0CJIe Yero HaToCa0uHy0 KUIKOCT CIMBA-
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OKMCASEMOCTb MMONPOTENHOB KPOBY MK MHCYNbTE

M, a K ocanky mpubasisid 0,9 mn K-docdatHoro oybepa
(60 MM KH:PO: 1 105 MM KCI, pH=745).

KioBeTy ¢ mosy4eHHOI CycrieH3Mel MOMeIan B U3MEPUTENb-
HYIO KaMepy JIOMUHOMETpa U perucTpupoBanu (GoHosyro XJI.
g naunmupoBanus XJI B mpo0Oy Beoauau 0,1 mMa pacTBopa
nByxBaneHTHoro xene3a (FeSOs - 7H>O) B KoHeUHOi1 KOHIIEHT-
paru 2,5 MM. B oTBeT Ha mo0aBieHHMe Kene3a MPOUCXOIUT
ObICTpast BCIIBIIIKA XeMuTroMuHectieHuu (h, mB), ee nuHTEH-
CHBHOCTb XapaKTepu3yeT YpOBEHb IPeaoOpa3oBaHHBIX IMPO-
nyktoB [1OJI (mpenmyIecTBEHHO THAPOIEPEKUCEH TUITUIOB).
Jlanee HacTymaeT JaTeHTHBIN MepHon (T, C), CBUICTEIbCTBYIO-
wuit o pesucrentHocty JIT x panbHeimemy okucienuto. [lo
JUTUTEJIBHOCTH JIATEHTHOTO TIepuoa CyaaT 00 aHTMOKCHIAHT-
HOM 3HJIOTEHHOM IIOTEHIIMAje: YeM OOJbllle B MCCIEAYeMOii
npoOe pa3TMYHbIX aHTHMOKCWAAHTOB, TeM 0ojee MIMTEIbHOE
BpeMsI OH TponoskaeTcs. [1o okoHYaHMM JTaTEHTHOTO Meproaa
HaunHaeTcs (aza MemieHHoro Hapactanus XJI (H, mB), cBs-
3aHHAas ¢ JaJbHEUIINM OKMCICHHEM HMOHOB IBYXBAJECHTHOTO
xenesa 1 HakoreHueM mpoaykroB [10J1. MatencuBHOCTD XJ1
HapacTaeT MOCTeTIeHHO, TOCTUTAET CBOETO MaKCMMYMa U 3aTeM
HaYMHAET CHIXKAThCS 0 BEJTMYMHBI CTAIIMOHAPHOTO CBEYCHUS.
Bemnunna storo mapamerpa XJI oTpaxkaeT crocoOHOCTh Cy0-
CTpaTa K OKHCJICHMIO, MAKCUMAJIbHO BO3MOXKHYIO MHTCHCHB-
Hoctb XJI.

Namepenne XJI Kaxmoro uccueayeMoro oopasia mpoBOAUIN B
IBYX TapaUIeIbHBIX MPpo0ax, MCIOMb3Ys B aHAJM3e CPEIHIO0
BenmmunHy Ha JliommHOMetpe-1251, LKB, [Isemmus.
HeobxommMbIM yeIIOBIEM SIBISIETCS TOCTOSTHHOE TIEpEeMEIIBa-
HUe TPod cMecH 1 IocTosTHHAs Temirepatypa (37°C) B u3amepu-
TEJILHOW KaMepe.

CraTuCTUYeCKWii aHAIN3 NTaHHBIX IPOBOIMIIN C MCIOJIb30Ba-
HUEM MaKeTa MpUKIaaHbIX TiporpaMm «Statgraphics 3.0», olie-
HUBas 3HAUYMMOCTb Pa3IMYMil MEXTy TPYIIaMK 10 TTapHOMY
kputeputo CThIOICHTA.

Pe3ynbraThl Hece10BAHUS

B Tabmn. 2 npeacTaBiieHbl pe3yJIbTaThl UCCISIOBAHUS OKUC]IsIE-
MOCTH JIMIIONPOTEMHOB Y MALIMEHTOB C Pa3INYHBIMKU COCYIM-
CTBIMU 3200JIeBAaHMSIMU TOJOBHOTO Mo3ra. Kak BUIHO U3 Tab-
JIMIIBI, Y OOJIBHBIX ¢ MIIEMUYECKMM MHCYJIBTOM HaOJIIonanich
BBIpaXKeHHBIE M3MEHEHMSI BCEX M3ydaeMbIX MapameTpoB XJI,
KOTOPBIE TPOSIBJISUINCH B YBEJIMYCHUM YPOBHS JTUTIMAHBIX T~
ponepekuceit (h), yeunenuu crnocodHoctu JIIT K okucieHuo
(H) ¢ onHOBpeMEHHBIM CHIDKEHMEM MX PE3UCTEHTHOCTH K
OKMCJIEHHIO (T) TTO0 CPABHEHUIO C HOPMAJIbHBIMKM 3HAYEHUSIMHU.
B XpoBu 3TUX MalMeHTOB OTMEYAJIOCh YBEIMYEHKUE CONepKa-
Hus BropuuHbIX mpoayktoB [1OJI (TBK-PII).

[TonoOHbIe M3MEHEHMsI BBIABIEHBI M Y 00MbHBIX ¢ JID. OHu
TaKKe XapaKTepU30BAIKMCh MOBBIIICHMEM YPOBHS JUIHMIHBIX
runponepekuceii (h) u cnocodHoctu JIII k okucienuio (H),
CHIDKEHMEM MX PE3UCTEHTHOCTM K OKHUCIEHMIO (T), a TaKxke
noseimeHuem copepxanus TBK-PII. TlpencraBneHHble
Pe3yNbTaThl CBUACTEIbCTBYIOT O 3HAYUTEIBHBIX OKUCIUTENb-
HbIx HapymreHusix B JITT, aktuBaimu mpoueccos [10JI B kpoBu
MALMEHTOB C MIIEMUIECKUM MHCYIbTOM 1 1D Ha (hoHE CHMU-
KEHUS IHIOTEHHOW aHTUOKCUAAHTHOM 3aLUTHI.

B 1a011. 3 mpencTaBieHa XapaKTepUCTUKA OKVCITUTETbHOM MO~
¢ukanun JII1 y GombHBIX ¢ pa3muuHbIME dopMamu 5.
MakcumanbHble HapywmeHust oxkucisiemoctu JIIT Habmomanich
y OOJIBHBIX ¢ MYJIBTUMH(ApKTHOM [1D. B 3T0ii Tpyrme 601bHBIX
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Tabmua 2: Mapametpol xeneso-unngluw 0BaHHOI XEMMIOMUHECLIEHLMM NIANONpO-
TeNHOB 1 copepxatve TBK-Pr B kpoBi NaLVEHTOB C gaaanﬂbwm dop-

Mamu HapyLLUEHV MO3roBoro kposoobpatlenus  (M+SD).

Tunepro- 13
Kontponb. Huyeckue Nwemunye-
Mapa- | lpynna Heocnox- HIMHKM uepe6- GonesHb o
METDbI | HOPMEL | oy vaq AT| [TPY Ar panbHbie Buncsan- MHCYNbT

non | (n=30) - (n=21) repa _

(n=47) KpU3bl =105 (n=179)

(n=60) (n=105)
148125 | 144588
h, mB 124,0£25 | 118,7+33,6|123,3+40,5| 114,0£30 | p 1< 0,01 | p 1<0,001
p2<0,001 | p2<0,001
56,2+11,5 | 52,559
W0 | PIEURE | PISBRY | 59<0.001 | p2< 0,01
142088 | 14234635
W | gaseary | toragge | TIOSHS | TIOS6 ) o105 | p'ico08
PISBUT 1 PISU® 1 p o001 | p2<0,t
TBK-PI 7121 | 6,9+20 | §,9+124 | 9.31£1,32
Hmonb/mn | 4,510 | 4,8+13 | p1<0,001 | p1<0,001 | p1<0,001 | p1<0,001
p2<0,01 | p2=0,03 | p2<0,001 | p2<0,001

Mpumesaxme: p1 — ypoBeHb 3HAYMMOCTM Pasiuuvid N0 OTHOLUEHVIO K HOPME; P2 — YPOBEHb 3HAYMMOCTM Pasmusuit no
OTHOLLIEHMIO K <HEOCTOXHEHHO» AT

Tabnuua 3: MapaMeTpbl Xeneso-uHyLMPOBAHHO XEMTIOMAHECUEHLI AMMONpO-
TEMHOB Y BOMbHbIX C PA3NI4HBIMI HOPMaMIt VCLVPKYSTOPHOIA SHLieGa-

nionaTuu.
Mapametpel
XapakrepucTika Fe*-MHAYLMPOBaHHON XEMUNIOMUHECLIEHLIMM

Pyin h, mB 5o HmB | S, mB/mm
Ipynna Hopmbl
(30 ven) 124,0£25 95+4,2 983£317 488473
1 rpynna — nakyHapHbie 136.24172 56,7+10,0 | 1264,3+76,2 | 796,2+86,9
uHGapkTbl (34 ven.) e p1<0,05 p1<0,01 p1<0,001
2 rpynna — AMOPy3Hble
U3MeHeHs benoro 118,9£12,2 56i2<i01 855 1192’13%55’“ 474,0£119,3
Bewwectsa (60 yen.) pI<d, pI<d,
3 rpynna — Gonesb 148+125 | 48,6485 14231635 | 646,3+109,9
BuHcBaHrepa p1<0,05 p1<0,01 p1<0,001 p1<0,05
(11 ven.) p2<0,01 p2<0,05 p2<0,001 p2<0,05

Mpumeyanve: p1 — ypoBEHb 3HAYUMOCTI PA3NUYMiA MO OTHOLUEHMIO K HOPME; P2 — YPOBEHb 3HAYMMOCTY Pasnuyuii no
OTHOLLEHYIO K rpynne 2.

OTMEYAIOCh YBEJMUCHNE YPOBHS JIMIMATHBIX THAPOIICPEKUCEH
(h), cmocodHOCcTH JITT K OoKucTeHnto (H) 1 cBeTocymmer XJI (S)
C ONHOBPEMEHHBIM CHMXeHHMeM pesucteHTHocTH JIIT X
OKUCJIEHUIO (T).

B rpymme 60bHBIX € TTIPOTPeCcCUpYIONIeit COCYTUCTOM TIEHKOIH-
nedanonaTueil Takxke UMENIM MECTO HapyLIEHUS] OKUCIISIeMO-
ctu JIII. XapakTepHbIM TPU3HAKOM 3TUX HapyLIeHWil ObLIO
nosbieHue crnocobHoctu JIIT k okucnenuto (H) u yBenuye-
Hue cBetocyMMmbl XJI (S) ¢ oMHOBpeMEHHBIM CHIKEHHEM MX
PE3UCTEHTHOCTU K OKucIeHUIo (t). YTo KacaeTcss ypoBHS
JIUTIVHBIX TUAPOTIEPEKMCEN, TO OH HE TIPEBBILIAT HOPMATbHBIX
BEJIMYMH.

CremoBatebHO, aHaMu3 creneHu okuciasemoct JIIT kpoBu
00sbHBIX JID 1MO3BOJIMA YCTAHOBUTH OIMpPEAENEHHYIO B3aUMO-
cBa3b crenenu okucisiemocty JIIT ot dhopmbl 3a601eBaHus. Y
BCeX 00C/NeI0BaHHBIX OONBHBIX OTMEYAIOCh CHIDKEHUE 3HIO-

32

TeHHOT0 aHTMOKCHAAHTHOTO cTaTyca. Hanbonee BhIpakeHHbIE
HapyuieHusi B cucteMe okuciasiemoctu JIIT HaGmomanuch y
00JIbHBIX ¢ MyTbTUHHGbAPKTHOI [1D. V 60nbHBIX ¢ mporpeccu-
pyIOIIE COCyauCTOl JeiiKosHIedantonaTeil cTerneHb OKKC-
nmutenbHoi Moaudukauuu JIIT Obta HUKE O CpaBHEHUIO C
MYJbTUMH(ApKTHOH [1D.

V 6ombHbIXx ¢ HITHKM Ha ¢done AI' HapylieHus B cucTeMe
ITOJI Hocunm MeHee BbIpaXeHHBIN XapakTep. B aTux rpymmnax
00JbHBIX HabJIoAanoch noBbilieHue coaepxkanust ThK-PIT B
KpoBH, yBeamueHue crocooHoctr JIIT x oxmcnennio (H) u
cHxeHue pesucreHTHocTH JITT K oKucaeHuIo (T) 1o cpaBHe-
HUIO C HOPMAJIbHBIMU BeJMYMHaMU. B To ke BpeMsi ypoBeHb
JIUIUIHBIX TUaporiepekuceii (h) He TMpeBbIIaT KOHTPOIBHBIX
3HAYECHM.

B rpymme ¢ Al oTMeyanoch CHIDKEHHME PE3UCTEHTHOCTH
JIMIIONPOTEMHOB K OKUCICHUIO (T). BeMumHbL Apyrux mccie-
nyeMbIx mapametpoB XJI (ruapomnepexkuceit TMMuIoB, Crocoo-
HOCTH JIMITUJOB K OKUCJIEHNUI0), a Takxke conepxkanue TBK-PII
B KPOBU He TIPEBHIIIATNA HOPMATbHBIX BETNUNH.

Takum 00pa3oM, pe3yabTaThl MPOBEIEHHOTO HCCIIETOBAHMS
CBUICTEIBCTBYIOT, UTO TIPH BCEX COCYOMCTHIX 3a00JICBAHUSIX
TOJIOBHOTO MO3ra OTMEYaloCh M3MEHEHME M3yJaeMBIX Iapa-
MeTpoB XJI CONPSIKEHHOE C TSKECThIO COCYAMCTBIX M3MEHE-
Huit. [TokazaHo, uTo okucauTeabHast Moaudukanus JITT kposu
MAIMEHTOB BBISBISCTCS YK€ HAa PAHHUMX 3Tarax COCYIMUCTOTO
3aboneBanus. HaubGonbias BeipaxenHocts [1OJI BbisiBieHA
IIpU UIIeMUYECKOM MHCYJIBTE B OcTpeiieii (hase 3a00eBaHus
u mynsTurHbapkTHOH [19. CrenoBaTebHO, UMEET MECTO TIpsi-
Masi B3aMMOCBSI3b MEXY CTEIEHbIO OYaroBbIX M3MEHEHMI
TKaHU MO3Ta 1 BHIPaXXeHHOCTHIO oKucisiemoctu JITT.

3akmoyenue

Fe**-unHayuupoBaHHas XeMUITIOMUHECLEHIINS SIBISETCS aieK-
BAaTHBIM METOIOM KOMn4YecTBeHHOI oLieHKKM OC y MalueHTOoB ¢
pasTMYHbIMK (hOpMaMy HapyILIEHHST MO3TOBOTO KpOBOOOpaIle-
HUS1, MO3BOJISIIOLINIA OLIEHUTH crtocoOHoCTh JITT K cBOOGOAHOPA-
JIMKAJTBHOMY OKHCICHHUIO, a TAKKE UX PE3UCTEHTHOCTD K OKMC-
JIMTEIbHOM MOAM(UKALIAN.

YcraHoBIeHa TIpsMas accOIMAIUS OCHOBHBIX ITApaMETPOB
oxucnsiemocty JITT KpoBuU ¢ BBIPAXXEHHOCTBIO LIepeOpaTbHOTO
COCYIMCTOTO TIpolecca M TSKECThIO OYaroBOTO TMOPaXKeHUs
rojjoBHoro Mosra. HawubGonee BbIpaXeHHash OKMUCIUTENbHAS
monudukanus JIIT u mossienue conepxanuss THBK-PIT
OTMEYEHO y MaIMeHTOB ¢ Tsokenoii popmoii 1D 1 OHMK nrre-
MUYECKOT0 XapakTepa.

[ToBbimeHne BTOpUYHBIX TpoaykToB I[IOJI u cHuXeHue
3G GhEKTUBHOCTH SHIOTEHHOM aHTUOKCUIAHTHOM 3aIlIUThI TIPU
pasnuuHbix (opmax LIBIT yka3biBaeT Ha LieiecooOpa3HOCTh
BKITIOUCHMSI TIPETapaToB aHTUOKCHIAHTHOTO IEHCTBUS Ha
CaMBIX pPaHHMX CTAIUSIX COCYIMCTOTO IpoIlecca.

[MpoBeneHHOE WCCIEAOBAaHME OKMCIUTECIBHBIX TTOBPEXKICHMIA
JIMTIOTIPOTEMHOB  KPOBM IAIIMEHTOB C PA3TMYHBIMU COCYIU-
CTBIMU 3a00JIEBAHUSMM TOJIOBHOTO MO3ra MOATBEPKIAET BO3-
MOXHOCTb UcIojib3oBanust XJI Metoma st muddepeHInas-
HOM IMAaTHOCTUKU, IJIsI KOHTPOJISA 3a AMHAMUKOMN 3a00/IeBaHIIS
1 3(h(heKTUBHOCTBIO TIPOBOIUMOTO JICICHIMS.
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Oxidation of blood lipoproteins in patients with cerebrovascular diseases

T.N. Fedorova, M.Y. Maksimova, Y.Ya. Varakin, G.V. Gornostaeva, A.A. Logvinenko, E.V. Gnedovskaya, Z.A. Suslina

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Keywords: lipid peroxidation, chemiluminescence, cerebrovascular diseases.

An comparative analysis of oxidation of low density lipopro-
teins/very low density lipoproteins, and a clinical severity of
acute and chronic cerebrovascular diseases was performed. To
assess the intensity of lipid peroxidation we estimated several
kinetic parameters of ferrous iron-induced chemiluminescence.
In this article we present the results of the clinical and biochem-
ical assessment of 412 patients with wide spectrum of cere-
brovascular diseases, such as acute stroke (n=179), chronic cere-

brovascular disease (n=105), hypertensive crisis (n=60), hyper-
tension without cerebral symptoms (n=47), and initial stages of
chronic cerebrovascular insufficiency (n=21). We showed that
lipid oxidation becomes evident even on the early stages of cere-
brovascular diseases, and then progresses gradually following
clinical severity of the disease, and the intensity of the peroxida-
tion rises significantly in chronic and acute forms of cerebrovas-
cular diseases.
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OCOOEHHOCTU MPUMEHEHUS in Vilro,
in Silico 1 TpaHCT€HHBIX MOJCICU
0os1e3HU AJIbLIrenMepa

B.B. Konooos, 3.1. Cropoxena

OIBY «Hayunviii uenmp nesposoeuu» PAMH;
QIBY «locydapcmeennsiii HayuHbLil yermp coyuanshoil u cyoebrot ncuxuampuu um. B.I1. Cepockoeo» Munzopasa PO (Mocksa)

B o630pe paccmampusaiomes cospemennbie in vitro, in silico u mparceenHble dxcnepumenmanbivie Modeau 6oae3nu Anbueelimepa, WUpoKo npumensemble 11
BCECIMOPOHHUX UCCAe008AHUL NAMO2EHe3a XPOHUHECK020 HelipodeceHepamugHoeo npovecca. JKcnepumMeHmanvhas modenb 00xcHa 00aadams KOHCMpPYKmug-
HOIl, HAAUYHOI U npedckazamenbHoll 8aaUOHOCMbI0, m.e. OHA 0ANCHA ObiMb CO30aHA ¢ YHeMOM U3BECIHBIX MeXAHU3MO8 namozeHe3a 3a001e6akus u odec-
neuusamp passumue CUMRINOMOB, XAPAKMeEPHbIX 04 3a001e8aHUA; 8bIPANCEHHOCHb HOCAEOHUX 0ANCHA YMEHbUIAMbCS N0 DelicmeueM yice onpo6oBaHHbIX
(apmaronoeuueckux npenapamos. OmmeueHo, umo mpanceenKbie Modeau 004aoarom ebicokoll HAAUUHOU 6aNUOHOCHbIO U OOKA3AHHOU KOHCMPYKMUBHOI

BANUOHOCTBIO.

KmoueBbie ci10Ba: 0071e3Hb AHBHFCﬁMCpa, SKCIICPUMEHTAJIbHBIC MOACIN, TPAHCTCHHBIC 2KMBOTHLIC.

Beenenne

HACTOSILMIT MOMEHT B CBSI3U CO CTapeHMEM Hacele-

HUS B OOJBIIMHCTBE Pa3BUTHIX CTPaH MHUPa HAOJIIO-

JIaeTCsT HEYKIIOHHBI POCT XPOHMYECKUX Helipoere-

HepaTHBHBIX 3a00JeBaHUI: 00Je3HU AJblirefiMepa

(bA), ©Oone3num IlapkuHcoHa U  0oie3HU
Ientunrrona. XpoHWYecKre HelipomercHepaTUBHbBIE 3abolie-
BaHWsI, HECMOTPS Ha HEHUPOXUMUYECKUE OCOOECHHOCTH
(tabs. 1), UMEIOT HEKOTOPhIE M OOILME MPU3HAKU: OOIIMPHAs
rubenb HeMpPOHOB, MOTEPs] CHHAINCOB M MPUCYTCTBUE Iieped-
PAJIBHBIX OTJIOXEHWH, COCTOSIINX U3 OEJIKOB C HEMPABUIBHON
KoHpopmariueii [44, 49].

[Ipu matonornyeckux ycaoBUsX B TOJOBHOM MO3re HabJofa-
eTcsl aucOalaHC alanTalMOHHBIX MEXaHW3MOB, B pe3yJbTaTe
4ero Heliporpodudeckue HakTopsl, IANEPOHBI, AHTHATIONTO-
TUYECKUE OENKU He CIPABISIOTCS ¢ TUHAMUYECKUM KOHTPO-
JIeM B3aMMOJEHCTBUS TIMATIbHBIX KJIETOK ¢ aHCAaMOJISIMU TTPo-
TUGEPUPYIOIIUX U TePMUHANBHO AM(hEpeHINPOBAHHBIX
MOCTMUTOTUYECKUX HelpoHoB [7, 12, 32, 38]. UMeHHO Helipo-
JiereHepalys SBISIeTCs BEAYIIMM KOMIUIEKCHBIM MPOTPeccH-
PYIOIIMM MYJIbTU(hAKTOPUATBHBIM MIPOLIECCOM, TTPUBOMASIINM K
IMCGhYHKIMA U THOEIN KJIETOK IICHTPAIbHOM HEpBHOM CUCTe-
Mol (ITHC). XpoHuueckas HeiipomereHepauusi XapakTepu3y-
eTcsl caiT-crennrduueckoir MpeXneBpeMEHHOH MeaTeHHOI
TU0eblo OMPENeNCHHBIX HEHPOHAIBbHBIX MOMYISIMA B LIEHT-
panbHON u/mmm mepudepnueckoil HepBHOM cucTteMax [24].
ITpu BA HeiiponereHepaiys mpeuMyIleCTBEHHO Pa3BUBAETCS B
OazanbHbIX sapax MeiiHepTa, TUMmokammne U (GpOHTATbHOMN
Kope [14, 26, 44, 51]. lereHepupyroiine MOMyISLUIA HEHPOHOB
MOIYIUPYIOT ABUTATETbHBIC aKTHI, 00yUCHME, TTaMITh, 00pa-
0O0TKY CEHCOPHO! MHGMOPMALIAU U TPOLIECCHI TPUHATHUS pellie-
Huii [42].

IIpu BA B MecTax mereHepalli 0OHAPYXXKMUBAOTCS OTIOKEHUSI.
BHek1eTOYHBIMY OTIIOKEHUSIMU TIPU DA SIBJISIOTCS CEHVTBHBIE
OJSIIKY M3 aHOMAJTBHOTO f-amuionaHoro oenka. ObpazoBaHue
B-amuonna MPOUCXOMUT BCIEACTBUE JBYX IOCIENOBATEILHBIX
aKTOB SHJOMPOTEONN3a B- U y-CeKpeTasaMy MpeAIIeCTBeHHUKA
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B-amunounHoro 6enka (APP) [1, 21]. BHyrpukieTouHble ke
OTJIOXEHUST TIPE/ICTABICHBI HEHPOPUOPUILISIPHBIMY CTLIETEHUSI-
MU 13 runepochopuIpoBaHHOTO T-0e/Ka. ATperaiys t-0eka
MpeUMYLIECTBEHHO HaOJI0faeTCcs B COMATONCHAPUTUYECKON
yacti HelpoHoB [33]. Yka3aHHbIE OTJIOXEHHS CIIOCOOCTBYIOT
CHIZKEHUIO YKCIIa CUHATCOB U PAa3BUTHIO KOTHUTUBHOTO Jiehu-
uuta mpu bA [18, 19].

Tabnvua 1: CpagHUTeNbHas XapakTepucTUKa HEIPOXMMUYECKYX 0CoBeHHOCTe 3abo-
nesanuit LIHC, conposoxpatowuuxca Heiiponerexepaupeii [19].

Tpynnbi 3aGonesanuii
Octpas Heii- | XpoHuyeckas Heii- x:';"ﬂ:';‘éﬂ;l e
poaereHepa- | popereHepaums 6 p
Mapamerp 3a0oneBanus
uma (BA, GonesHb (30dperH
(vwemns, [apKMHCOHa, nenpeccis !
0CTpas TpaBMa Bonestb Gmwpm’e
rOn0BbI) [@HTUHITOH) DaCCTpOCTER)
YpoBeHb rayTamara 1 ] ]
YPOBEHb BHYTPUKNIETOYHONO
Ca' ) ] 0
BbipaboTka LyTokuHoB
Heliposocnanete + + +
MPOHYLIAEMOCTb remaToaHLie- 1 1 1
danmyeckoro 6apbepa
OkucnuTenbHbIiA CTpece 1 1 1
Hakonnerue arpervpoBaHHbix B . _
benkos
MuToxoHapvanbHas + N :
AMCOYHKLYA
Anonro3 + + +
YpoBeHb 130MPOCTaHoB 1 1 -
YpoBeHb 4-rapoKCHOHEHaNa 1 1 -

Mpumesatvte: pacluvdposka 060sHadeHin CuMBoN0B: | NOBbIEHYE, | PASHOHANDABIEHHOE U3MEHEHME, + MpucyT-
CTBYET, — OTCYTCTBYET.
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leHeTnyeckve ToKCvHbl Toms
dakTopbl Bogpact bakrepum o
Bupycl 0
Skonorwa l
Y
OkucnuTenbHbIA CTPECe I
HapyLLeHue rayToMaTHoro romeocTasa 15
Anonmos
MoTeps cHancos
A A
Y
Muconpuhr Genkos AB, PrP
HakonneHue TOKCU4eCKvX NeTUI0B
A
Y Y
Ju3perynsumst HeMpOMMMYHHbIX
B3AVUMOOTHOLLIEHMIA
¢ v
[1benb opraHuama 25

puc. 1: BpemeHHéﬂ (LKA Heiipoxummueckyx cobbiTii npu BA y yenosexa [18, 50].

BA sBnsieTcst Haubosee YacToii IPUIMHOIM TEMEHIINH B TTOXKH-
JoM Bo3pacte [47]. He menee 65% ciydyaeB Bcex JeMEHLIMIA
npuxogutcs Ha BA, kotopoii crpanator 10—15% HaceneHus B
Bo3pacte 65—85 net u 50% B Bo3pacte cBhImIe 85 et [13, 41,
48, 54].

Cpemu maieHToB ¢ BA BeTpedaroTes Kak CriopagniecKue Cly-
Yay, KOTOpbIe He HOCAT HACJEACTBEHHOTO XapakTepa, Tak U
CeMeiiHble Clydyau, XapaKTepusylolluecs ayTOCOMHO-IOMMU-
HAHTHBIM THUIIOM HACJIEMOBaHMS MYTaHTHBIX ajielieli TeHOB
aMUJIOMAHOTO mpeamiecTBeHHUKa (APP), mpeceHenunHa-1
(PSENI), npecenenuna-2 (PSEN2) n/vuny anoJumonpoTenHa &
(APOE) n panHnM HavaioM B Bo3pacte 40—55 et [27, 31, 40,
53]. MposiBneHue mytamuii B reHe PSENI xapaktepusyercs
BbICOKOW MEHETPAHTHOCTBIO U HE 3aBUCUT OT APYTMX TeHOTH-
MTHIECKUX (hakTopoB WIH (hakTopoB CpPEIIBL.
DKcnepuMeHTaIbHO TI0Ka3aHO, YTO MyTallU B T€HE MpeceHe-
JuHa-1 MPUBOAAT K HapYIICHUIO KJIETOYHOW amre3uu [6].
IMaTonornueckuit a¢pdexr rena APOE 3aBUCUT OT SIUTEHETU-
yeckux ¢akropoB. Mytaiuu B reHax PSEN2 u APP Bctpe-
YaloTCs 3HAUUTEbHO pexke mpu bA [5].

TeHeTnyeckas mpeapacoloKeHHOCThb, BO3IECHCTBIE XMMUUE-
CKHUX ¥ OMONOrMYecKUX (aKTOPOB OKPYXKAIOIIEH Cpeibl
obycnaBnuBaioT criennduueckoe st bA xoMmiekcHoe B3au-
MOJIEHCTBIE MEXIY MeIMaTOpaMy BOCHAJICHMsI, HepoTpaHC-
MUTTEPAMU U KX PELENTOpaMu, KOTOpOe MPUBOAUT K IucOa-
JIaHCY HEIIPOMMMYHHBIX KOHTAKTOB, HAPYILEHUIO TeMaTO3HIIE-
(hamrueckoro Gapbepa € MOCTEAYIONIMM 3aryCKOM OKHCIH-
TEJILHOIO CTpecca M MporpaMMUpPYeMOii T'Mbein HEMPOHOB U
ruu (puc. 1).

N3yyenue bA y yenoBeka 6azupyeTcs, BOCHOBHOM, Ha KIMHU-
YeCKUX KPUTEPHSIX (TIOBEACHUECKIE TECTH M HEBPOJIOTUICCKIIE
IIKAJIbI, a TAKXKE OIIEHKA OMOXMMHUUYECKUX IOKa3aTeNeil KpOBU
1 JIMKBOPA) U MOCMEPTHOM MOP(OJIOTMIECKOM MCCIIeI0BAHUN
OTIEJIOB TOJIOBHOTO MO3Ta. DTO B CYMMe MO3BOJISICT UACHTH (M-
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LIMPOBATh TOJBKO OTAEIbHBIE CTOPOHBI MATOJOTMYECKOTO MPO-
Liecca v He TO3BOJISIET YCTAHOBUTD Y UHAWBUAYYMA BDEMEHHYIO
MPUYMHHO-CJIEACTBEHHYIO TUHAMUYECKYIO CBSI3b MEXIY pas-
JIMYHBIMU KOTHUTUBHBIMHU, OMOXMMUYECKUMU U MOP(OIOTHU-
YeCKMMHU ToKazaTesssMu. B uTore aTo NpuBOAUT MCCIen0BaTe-
Jiell K pa3paboTKe ageKBaTHBIX 3KCIIEPUMEHTaIbHbBIX MOJeIei
HEBPOJIOTMUYECKUX W TICUXMATPUUYECKUX 3a00JE€BAHUI Ha
JKUBOTHBIX.

[Tporpecc B M3yuyeHun 3TUONIOTMM U natoreHe3a bA TecHo cBsi-
3aH C MCIOIB30BAHUEM il ViVo U in vifro Moeneil (Ha KyIbsTypax
TUMIMOKAMIATbHBIX, KOPKOBBIX MM MO3XKEUKOBBIX HEPOHOB),
B KOTOPBIX YIAJOCh 3KCHEPUMMEHTAJIbHO BOCIPOU3BECTU
OCHOBHBIE 3BEHbsI TATOJIOTMUYECKOro Tpouecca [2, 3, 15, 23,
55].

Bce akcniepumeHTaibHbie Mozie M BA B COOTBETCTBUU C METO-
JOJIOTMYECKUM TTOIXOAO0M MOXKHO pasIeiMTh Ha [Ba Kjacca:
1) hapmakomornyeckue Moaeau, B KOTOPIX TPUMEHSIOT pa3-
HOOOpa3Hble (hapMaKOJOTMYECKU aKTHBHBIE BEILIECTBA, U
2) TpaHCTEHHBIC MOJICITN, B apCEHAT KOTOPBIX BXOIUT HOKAYTH-
poBaHMe/BbIKIIOUEHUE OMpPEENCHHBIX TEHOB (MM BBEICHUE
MyTauuil B HUX; Tab. 2), a Takxke PHK-unTepdepenuus s
TOYEYHOTO CHIKEGHUS  OKCIIPECCUM  TCHOB-MUIICHEH.
DKcrepuMeHTanbHble Moaenu BA B 3aBUCMMOCTH OT OLIEHM-
BAaGMOTO YPOBHS OpTaHM3allMM JeNATCS Ha TP Kiacca:
1) Monenu in vivo (OpraHHBI M OpPraHU3MEHHBIN YPOBEHB);
2) Momenu in vitro (KJETOYHBIM M TKAHEBBIM YPOBEHB);
3) Monenu in silico (KOMITBIOTEPHOE MOJEIUPOBAHUE PA3IUU-
HBIX TATOOMOXUMUYECKUX TTPOLIECCOB).

DKcnepuMeHTAbHbIE MOJIeH 00/e3HH AJblreiivepa
in vitro u in silico

B 2006 . K. Takaxamm nmpoeMOHCTPUPOBAI PEBOTIOLIMOHHYIO
TEXHOJIOTHIO, ¢ TIOMOIIbI0 KOTOPOii (hnOpo0IacCThl MOTYT OBITH
MepenporpaMMUpOBaHbl B MHIYLUPOBAHHbIE TUTIOPUIIOTEHT-
HBIE CTBOJIOBBIE KJIETKHU MOCTIE 00pabOTKM X TPAHCKPUITIIMOH-
HbIMU (pakTopamu Oct4, Kif4, Sox2 n c-Myc. 3a cuer Harmpas-
JIeHHOW TUddepeHIIMPOBKY UMEETCSl BO3MOXKHOCTb M3 3THX
KJIETOK TeHEepUpOBaTh OOJNBIIOE YUCIO (DYHKIMOHAIBHO
AKTUBHBIX HEUPOHOB in vitro (1ohaMUHEpTriiecKue, TryTama-
Tepruyeckue KopTukaibHble, cTpuapHbie TAMKepruueckue
WM MOTOPHBIE XOJMHEPTUYECKHE HEPOHBI), KOTOPbIE 3aTEM
MOTYT OBITh MCIOJIb30BAHbI B KAYECTBE MOJIENEH HelipoiereHe-
paTuBHBIX 3a001eBaHuMit [28, 52].

CoBceM HEIABHO CTaJl0 M3BECTHO, YTO IJIMANbHBIE KIICTKH
(NG2-xi1eTK1), SBIAIOIINECS IPEIIICCTBCHHUKAMHI OJIUTO-
JIEHAPOLIMTOB, MOTYT CTaTh HOBOW MUILEHBIO [UISI BO3MEHACTBUS
JIEKAPCTBEHHBIX areHTOB Mpu DA, MOCKONbKY APi-# CUJIBHO
M3MEHSIOT MOP(OJIOTHI0 MMCHHO 3THX IJIMANBHBIX KJICTOK B
yCIoBUSIX in vitro [39].

JIOCTYIHO 3HAYMTEIbHOE YKMCIIO TaHHBIX OTHOCUTEILHO MaTore-
HE3a 3TOr0 PacCTPOMCTBA, HO CJIOXHOCTb B3aMMOJAEHCTBUIA
MeXIy (haKTopaMy 3aTPyIHSET PacCyXIECHMS O BKIae KaXIOro
U3 HUX. YCIOBHO Bce in silico TIONXOMIbl, TIPUMEHSIEMbIE B OTHO-
nieHn BA, MOXHO pa3menuTh TPU HampasieHus: |) aHamu3
BIMSTHUST KOH(DOPMAIIMOHHBIX U3MEHEHNM T OEJTKOB Ha AMHAMUYC-
CKUE TIOKa3aTeJu B3aMMOACHCTBMS C APYTMMHU OelKaMu-
MUIICHSIMY WK AP (HarpuMep, HApYIIEHHbIX BCICACTBHE MyTa-
1Mit); 2) aHaTM3 M TIOCTpOeHNe (DYHKIMOHATBHBIX HEHPOHHBIX
ceteil ¥ 3) UCTMHHO MaTeMatuyeckue Moaenu. Ecmu mepBbiii
TIOIXOJT SIBMISIETCSl HECKOJIBKO MEXaHUCTUUYECKUM U PaCKpPhIBAIO-
LIVM JIMILb OT/Ie/IbHbIE 3BeHbs raToreHe3a bA [11], To ueHHOCTh
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IBYX APYTHX TIOAXOMOB 3aKTIOYAETCS B CMCTEMHOM IIOAXOIE K
PEILEeHUI0 TPOOJIEMbI, TO3TOMY OCTAHOBUMCSI Ha HUX MOIPOO-
Hee. Tak, HeMHBA3UBHEIN MeTOI I (D(DY3HOM CIIEKTPATBHOM Mar-
HUTHO-PE30HAHCHON TOMOTpauu TPETOCTAaBUI MEPCITEKTUB-
HBII 9KCMEPUMEHTAIbHbIIA MapIIPYT K BbISBICHUIO B TOJIOBHOM
MO3re CTPYKTYPHBIX 1Ta0JIOHOB aKTMBAIIMM HEHPOHOB B €CTe-
CTBEHHBIX YCJIOBHSIX Y 3MOPOBBIX JIMII U ManueHToB ¢ bA [29].
N3yueHne ocobeHHOCTEN CTPYKTYpHO-(DYHKIIMOHANBHBIX CETei
nipu BA mMeeT BaxKHBIC TIOCIICACTBYS TS TOHUMAHMS TOTO, KaK
MO3T pearnpyeT Ha IMOSIBICHNE Y MALMEHTOB CTPYKTYPHBIX aHO-
Maauit (CeHUJIbHBIE OJISIIKU, Heipo@UOpUIIIpHbIE KITYOKN),
JIeXAIIUX B OCHOBe (DYHKIIMOHATBHBIX ACHUIINTOB MO3TA.
M3BecTHA TakKe KOPTUKAIbHO-CYOKOPTUKAIbHASI KOMITBIOTEP-
Hasi MOJIeJib, BKJIIOYaroliasi MHbopMaluio Mo peuentopam dap-
MaIleBTMYECKMX areHTOB B TIOJIOCATOM Tejie, OJEIHOM Iape
T1oJ10caToro Teja u Tamamyce [22]. Takum obpaszom, ecit O1oo-
ram JIOCTYIHBI ik Silico OMorH(pOpMaLIMOHHBIE 0a3bl Pa3PO3HEH-
HBIX TAHHBIX, TO MATEMATHKH CTAPAIOTCS CO3/IATh BHIYMCIIUTEb-
HYIO MOJIEJTb, KOTOpast BKIIOYAET N3BECTHBIC (DaKThI, KaCAIOIINE-
cs1 matodusuoaorud bA, u IeMOHCTpUPYET MOCAEACTBUSI ATUX
(akroB B coBokymHoctH |10, 16]. Tak, pacueTHast MOZIEIb, HAIIM-
CaHHasl Ha MaTeMaTUYeCKOM SI3bIKe, M3BECTHOM Kak Maude,
MOXET OBITh UCIT0Ib30BaHA HE TOJBKO JUISl UMUTALIUK, HO U JUISI
JIOTMYECKOTO aHaJT3a CUCTEMHBIX JAHHBIX, TTOCKOJIBKY YIUTHIBA-
€T HapyIICHHS B pe3y/IbTaTe B3AUMOICHCTBIS TAKKX MATOJIOTHYE-
CKMX TPOLECCOB, KaK COCYIMCTO-MO3TOBOM HEIOCTATOYHOCTH,
BOCTIJICHWST U OKMCJIUTENBHOTO cTpecca. [IpakTudeckas 1ieH-
HOCTh pa3pabOTaHHOTO TMOIXOla 3aKJII0YAETCS B TOM, YTO OH
SIBJISIETCSl MOIIHBIM JOTIOTHEHHEM K 3KCIEPUMEHTY, TO3BOJSIS
OpicTpee U 3G PeKTUBHEE TPOTHO3UPOBATH HOBBIE TOUKHU MPUJIO-
JKEHUS TIpU pa3paboTKe TeparneBTuueckux cpeacts [10].

Tabmaua 2: TpacrenHbie Mogeny bA Ha rpbiayHax [20, 23, 30, 55].

Tpancrenmbie SKCnePHMERTATbHbIE MOJIETH
00s1e30M AsblITeiivepa

B akcreprMeHTaIbHBIX YCIOBUSIX Ha MO3BOHOYHBIX OCYIIE-
CTBUMO HU3y4yeHUe OCOOEHHOCTEH CIO0XHOW apXUTEKTOHUKU
HEUPOHHBIX CETEH U CTPYKTYPHO-(PYHKIIMOHATLHON OpraHu3a-
LM TJIMATBHBIX KJIETOK TOJIOBHOTO MO3Ta, UTO SIBJSIETCS 00513a-
TeJbHBIM 3TAroM MCCeI0BaHUii, HAalpaBIeHHbIX Ha BbISIBIIE-
HUE ¥ TIOHUMaHWE Pa3BUTHUS U TEUEHUS HEMpoIereHepaTUBHbIX
3a00J1€BaHMI1, COMPOBOXIAIOIIMXCA KOTHUTUBHBIM AeduLin-
ToM. OH B CBOIO OuUepe/b CBSA3aH ¢ PacCTPOCTBAMU MAMSTH —
pPa3BUTHEM AaHTEPOTPaJHON aMHE3UM, XapaKTepu3ylollencs
3a0bIBAHMEM COOBITHIA ITOC/IE Havaia 3a00JeBaH s, /U1 PeT-
pOrpaHON aMHE3UM, OTIMYAIOILEHCS TMOTepeil maMsaTh Ha
MPOM3OLIEALINE 10 pa3BUTHUS 3abo0eBaHUs coObITUs. [Tpu BA
y MAlMEHTOB CHavyala pa3BUBAETCSl aHTEPOrPaIHasl aMHE3MsI,
CMEHSIONIAsACs. MPU HapacTaHUU TSKEeCTH AeduLuTa pPeTpo-
rpagHoi amHesuei [8, 9, 25, 36].

Monenu 6one3Hu AnblLreiiMepa in vivo, Kak U Apyrux 3adoe-
BaHMMA, SIBISIOTCS MHCTPYMEHTaMM KaK MJIs MCCJIeN0BaHMS
MEXaHU3MOB MaToreHe3a, Tak U JUIsl TOMCKa HOBBIX TepareBTH -
4yecKMX cpeacts. Moneab n1omkHa 001aaath KOHCTPYKTUBHOM,
HAJIMYHOW U MpeacKa3aTebHON BATUIHOCTBIO, T.€. OHA JOJIK-
Ha OBbIThb CO3MaHa C YYETOM M3BECTHBIX MEXaHM3MOB MaTOreHe-
3a 3200J1¢BaHNUS 1 00€CIICUNBATh Pa3BUTHEC CUMIITOMOB, XapaK-
TEePHBIX IS 3200J1eBaHMSI; BBIPAXXEHHOCTb MOCAEAHUX A0KHA
YMEHbIIAThCs MO AEHCTBUEM YXe OMpPOOOBAHHBIX (hapMako-
JIOTUYECKHUX TIPeTIapaToB.

i p-amunonp- rferox Moteps | Hapywenus Bocnanu-
fou | Massane nunwd Myraus Hble arperatsl| gocopunuposanme Heﬁpod)x‘:g%r(:mpme HeHpOHOS | RN ;imﬁ
Mbiwm NSEAPP APP5 10 _ _ _ + PeKo
Mbiwy PDAPP APP\717¢ A0 + _ _ n n
Mol Tg2576 APPegs k670N ME71L) A0 + - - + +
T |Mbiwn APP23 APP251 (k670N MBT1L) A0, LIAA + - + + +
S Moum TGCRNDS APPegsieoN METILVT17F) A0 Ha - Ha + +
’;:‘ Mol TgCRNDS/PS-1 APPegsike7oN Me71Lvr 17 PS-1 A0 + Ha WA + +
§ Mo J20 APPyg7oN MTILVT1TF A0 Ha - Ha + +
§ Meium PSAPP APPegsieroN Me71L) PS-Twrast A0 + HO - + +
£ Mo APPyg/PS 1o |APPsgssos st PS- 1o A0, LA Ha - + + +
& | Moiww APPg/PS-1 APPrs1 srow e L7y PS- Ttaet A0 + - + + +
Msiun APP/PS-1 KI APPz51 7o 717171 PS-Thaasar L2asp A0 + H + + +
Kpbicsl APP APPegsike7oN Me71L) - - - - + -
Kpbicsl PSAPP APPags ks7on e 11): PS-Twtaey A0, LAA + - - + +
Mbiwm ALZ7, ALZ17 4R tau - + - - - HO
Mbiww 7TTauTg 3R tau - + + HO HA HO
E‘: Mbim JNPL3 4R taupgy;, - + + n + +
£ Mo pRS 4R tapgy - + + + W W
T Mo Tapp APPags(k7on we711): 4R taUpggy A0 + + + + +
Mbium 3xTg-AD APPgy, PS-1y146 KI, t8Upgy1, A0 + + m + +

Mpumesarie: 10 — inddyabie (MpeamunonHbie) oTnoxenus, AO — amunonHbie otnoxenws, LIAA — uepeGpanbHas amunonIHas aHrvonaTus, HIL — HeT JlaHHbix. OCTanbHbie 0603HA4EHYA Takvie Xe, YTO YKa3aHbl B MpUMeYaHuy K Taon. 1.
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B 3aBrCHMMOCTH OT KOHKPETHBIX 1IeJIeil MCCIeTOBAHUS MOMIEITh-
HBIMU 00BEKTAMU TS SKCTIEPUMEHTATbHON BA SIBIsTIOTCS Kak
TIO3BOHOYHBIE — TPBI3YHBI (MBIIIN, KPBICHI), TIPUMATHI, TaK 1
0ecro3BOHOUHBIC — TI0MOBast Mymika Drosophila melanogaster,
Hemartona Caenorhabditis elegans. becrio3BOHOYHbIE XXUBOTHBIE,
UCTOPUYECKU SBJISIONIMECS KIACCUUECKAMY O0BEKTaAMU MOJIe-
KYJISpHOI TeHEeTUKM, 00JagaloT, ¢ MaTo(pU3MOIOTHYeCKOi
TOUKM 3pEHUsI, OMHUM OOJBIIMM HEIOCTaTKOM — pPe3YJbTaThl
MOBEJIEHYECKUX PEeaKIUii HEBO3MOXHO 3KCTPANOIUPOBaTh Ha
JeI0BeKa BBUILY MHOTO YCTPOMCTBA HEPBHOM crcTeMbl. OMHAKO
npu pabote ¢ D. melanogaster ucciaenonaTes He CTATIKUBAIOTCS
C TEHETUYECKOIi FeTepOreHHOCTBIO MOMYJISALWIA U JJTUTETbHBIM
coopom o6pasuoB. Mcnons3oBanue D. melanogaster, B TCHOME
KOTOpOil MMetoTcs ToMosiorn 77% TeHOB HAcleACTBEHHbIX
Oonie3Heil yenoBeka, B T.4. U reHa APP, 1Mo3BoJseT, C OMHOI
CTOPOHBI, TIPSIMOE MCCJIEN0BaHNE MYTAHTHBIX OEIKOB-MUIIIE-
Heii U, ¢ IPYTOi CTOPOHBI, TPUMEHSA TEHETUYECKHUE KOHCTPYK-
LUK C HOKAYTOM T€HOB, OMPENE/SITh HEU3BECTHBIE KJIETOUHBIE
(byHKIIMM OETKOB, BOBJICUECHHBIX B PA3BUTHE ITATOJOTHUECKOTO
npotiecca [4, 43].

W3 1ab. 2 BumHO, uTO ceituac pazpaboTaHO U BHEAPEHO MHOTO
TeHETHICCKUX JIMHUI TPHI3YHOB (MIPEHMYIIECTBCHHO MBIIIEH)
C MyTaLIMSIMU B T€HAX MpeIIIecTBeHHUKA AP, T 6esKa U mpece-
HeJWHOB. [IJ1s1 MBIIIeii ¢ MyTHPOBaHHBIM TEHOM App XapakTep-
HO CHauaja pa3BUTHE HeHpoereHepay ¢ OTJIOXEHUSIMEI A}
B TUNIOKAMIIE M MO3IHEE BO (PPOHTANBHOI KOpE TOJIOBHOTO
MO3ra, YTO CONpPOBOXHAeTCs HapylleHHeM (HOPMUPOBAHUS
nmaMATHOTO crena. [1ocKoIBKy T-0e10K MPOBOLUPYET (POpMIU-
pOBaHWE MHTPAHEHPOHATBLHBIX OTJIOXEHUH, TO IS TPYIIIBI
JIMHUH ¢ TEHETHIECKUMI MAaHUITYJISIIVSIMU HaJl TEHOM T-0eJKa
XapaKTepHBl aKCOHONATUW — JBUTATeIbHBIC HApYLICHWS, a
HapyLIEHUS TIAMSITU He SBJISIOTCS BEAYIIUM CUMITOMOM. [Iyst
KOMOMHUPOBAaHHBIX AP-T MoJeNell XapaKTepHO COYETaHUEe
ONMMCAHHBIX BBIIIE MPHU3HAKOB TPAHCTCHHBIX TPYIIL
TpaHCTeHHBIE MBIIIU C TIOJHBIM BBIKIIOUEHUEM 3KCIIPECCUU
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reHoB Psenl u Psen2 B mepenHem mosre (“conditional double
knockout™) B MocTHaTalbHBIA MEPUOJ XapaKTepU30BAIUCh
HapyIIeHNEM ITaMSITH, TIOTepeii CTHATICOB U pa3BUTHEM HEIpo-
JIEreHepaluu, T.€. KIaCCUIeCKON KapTUHOM paHHEro Helpomna-
ToJIOTMYecKoro mnpoiuecca bA, HO B OTCYTCTBUM reHepauuu AB
[45]. BaxHO OTMETUTb, YTO KaK M y mauueHToB ¢ bA [34, 35,
37], Tak 1 Ha reHETUUECKMX MOzieNsiX BA oTMeuaroTcst ToKanb-
HbI€ YYaCTKU MUKpOBocHanaeHuit [23, 55].

Taxum 00Opa3oM, TpaHCTeHHbIE Mofie i BA 001a1al0T BRICOKOI
HAJIMYHON BalUIHOCTHI0. KOHCTPYKTMBHYIO BaIUIHOCTH
Mojienieil MOATBEePKIAIOT JaHHbIE 00 3 HEKTUBHOCTY MHTUOU -
TOPOB aAlIETHIIXOJMHACTEpaskl [17] U MeMaHTHHA [46], yMeHb-
IIAIOIINX KOTHUTUBHBIN Aehutut u otnoxenust AP. OmHako
KOHCTPYKTMBHAsI BaJMIHOCTh TPAHCTEHHBIX MOJIENeil orpa-
HUYEHA, TOCKOJIbKY OOJBIIYI0 YacTh COCTABIISIOT M HEBPOX-
JIEHHBIE, a CTIOpaIIIecKue CIyJard, MeXaHU3M KOTOPHIX He JI0
KOHIIa u3y4eH. [IJ1s1 MofenupoBaHus criopagnieckux opm bBA
in vivo UCNONB3YIOT (hapMaKOJIOTMYECKME MOJEIM, B KOTOPHIX
JUTST MHAYKIIMY TATOJIOTMIECKOTO TIpoIiecca IIPUMEHSIOT BHYT-
PYMO3rOBbIE MHBEKIINY HEHPOTOKCHUHOB.

Jakmoyenue

J11s1 OLIEeHKM BJAMSIHUS HEPOTOKCUYHBIX aT€HTOB B HEMPOHHBIX
TIOMYJISILMSIX CEAYET MPUMEHSTS in vitro Moaenu bA, ocHoBaH-
Hbl€ Ha TIPUMEHEHUU TTIOPUIOTEHTHBIX CTBOJOBBIX KJIETOK, a
ycrexu B 00JaCTM MaTeMaTMYeCKUX HayK CIOCOOCTBYIOT
MOSIBJIEHUIO MTPOTHOCTUYECKUX in silico moneneii BA, Hampas-
JISIIOILMX M KOHLIEHTPUPYIOLIMX TEM CaMbIM BHUMaHME Crielua-
JICTOB U3 00JaCTH OMOMEIUIIMHBI B CTOPOHY 3((HEKTUBHOTO
MOMCKA HOBBIX TEPANEBTUUYECKUX Ar€HTOB W MUILEHEW IS
neueHus bA. KoMmekcHble Mccaea0BaHusI, BKIOYAIOLINE in
vitro, in silico ¥ TpaHCTEHHBIC MOJIENU SIBISIOTCS TIEPCIICKTHB-
HBIM [MOJXOIOM K MCCJIEI0BAHUIO MATOTEHETUYECKUX MEXAHU3-
MoB BA 1 BbIpaboTKe aieKBaTHBIX TeparneBTUYeCKUX MOAX0A0B.

8. SAxmno H.H., 3axaposé B.B., Jlokwuna A.b. u dp. lemeHMu: pyko-
BozCTBO s Bpaueit. M.: MElnpecc-undopm, 2010: 272.

9. Aggleton J.P. Understanding retrosplenial amnesia: insights from
animal studies. Neuropsychologia. 2010; 48 (8): 2328—2338.

10. Anastasio T.J. Data-driven modeling of Alzheimer disease patho-
genesis. J. Theor. Biol. 2011; 290: 60—72.

11. Autiero 1., Saviano M., Langella E. In silico investigation and
targeting of amyloid B oligomers of different size. Mol. Biosyst. 2013; 9
(8): 2118-2124.

12. Becker E.B., Bonni A. Beyond proliferation-cell cycle control of
neuronal survival and differentiation in the developing mammalian
brain. Semin. Cell. Dev. Biol. 2005; 16 (3): 439—448.

13. Beier M. Alzheimer’s disease: epidemiology and risk factors. Adv.
Stud. Pharm. 2005; 2 (4): 116—125.

14. Bossy-Wetzel E., Schwarzenbacher R., Lipton S.A. Molecular path-
ways to neurodegeneration. Nat. Med. 2004; 10 (Suppl.): S2—S9.

15. Bugos O., Bhide M., Zilka N. Beyond the rat models of human neu-
rodegenerative disorders. Cell. Mol. Neurobiol. 2009; 29 (6-—7):
859—869.

16. Cressoni J.C., Viswanathan G.M., Ferreira A.S., da Silva M.A. Alzheimer

random walk model: two previously overlooked diffusion regimes. Phys.
Rev. E. Stat. Nonlin. Soft. Matter Phys. 2012; 86 (4, Pt 1): 042101.



Tom 8. No 1 2014

www.annaly-nevrologii.ru

17. Easton A., Sankaranarayanan S., Tanghe A. et al. Effects of sub-
chronic donepezil on brain Abeta and cognition in a mouse model of
Alzheimer’s disease. Psychopharmacology (Berl.). 2013; 230 (2):
279-289.

18. Farooque A.A. Neurodegeneration in neuronal trauma, neurode-
generative diseases, and neuropsychiatric disorders. Neurochemical
aspects of neurotraumatic and neurodegenerative diseases. Ed.
Farooque A.A. New York: Springer, 2010a: 1-25.

19. Farooque A.A. Neurochemical aspects of neurodegenerative disease.
Neurochemical aspects of neurotraumatic and neurodegenerative dis-
eases. Ed. Farooque A.A. New York: Springer, 2010b: 249—324.

20. Ferretti M.T., Partridge V., Leon W.C. et al. Transgenic mice as a
model of pre-clinical Alzheimer’s disease. Curr. Alzheimer. Res. 2011;
8 (1):4-23.

21. Fluhrer R., Haass Ch. Intramembrane proteolysis by y-secretase and
signal peptide peptidases. Intracellular traffic and neurodegenerative
disorders. Eds. George-Hyslop P.H.St., Mobley W.C., Christen Y.
Berlin: Springer, 2009: 11-26.

22. Geerts H., Roberts P., Spiros A., Carr R. A strategy for developing
new treatment paradigms for neuropsychiatric and neurocognitive
symptoms in Alzheimer’s disease. Front Pharmacol. 2013; 4:44, doi:
10.3389/fphar.2013.00047.

23. Ghorayeb 1., Page G., Gaillard A., Jaber M. Animal models of neu-
rodegenerative diseases. Neurochemical mechanisms in disease. Ed.
Blass J.P. New York: Springer Science+Business Media, 2011: 49—101.

24. Graeber M.B., Moran L.B. Mechanisms of cell death in neurode-
generative disease: fashion, fiction, and facts. Brain Pathol. 2002; 12
(3): 385-390.

25. Greene J.D., Hodges J.R. 1dentification of famous faces and famous
names in early Alzheimer’s disease. Relationship to anterograde episod-
ic and general semantic memory. Brain. 1996; 119 (Pt 1): 111-128.

26. Grothe M., Heisensen H., Teipel S.J. Atrophy of the cholinergic basal
forebrain over the adult age range and in early stages of Alzheimer’s dis-
ease. Biol. Psychiatry. 2012; 71 (9): 805—813.

27. Hardy J., Selkoe D.J. The amyloid hypothesis of Alzheimer’s dis-
ease: progress and problems on the road to therapeutics. An updated
summary of the amyloid hypothesis. Science. 2002; 297 (5580):
353-356.

28. Hargus G., Ehrlich M., Hallmann A.-L., Kuhlmann T. Human stem
cell models of neurodegeneration: a novel approach to study mecha-
nisms of disease development. Acta Neuropathol. 2013; Dec 5: Epub
ahead of print.

29. He Y., Chen Z., Gong G., Evans A. Neuronal networks in Alzheimer’s
disease. Neuroscientist. 2009; 15 (4): 333—350.

30. Hutton M., Tolnay M., Jucker M. Induction of tau pathology by
intracerebral infusion of amyloid beta-containing brain extract and by
amyloid-beta deposition in APP x Tau transgenic mice. Am. J. Pathol.
2007; 171: 2012—-2020.

31. Jin S8.C., Pastor P., Cooper B. et al. Pooled-DNA sequencing identi-
fies novel causative variants in PSENI, GRN and MAPT in a clinical
early-onset and familial Alzheimer’s disease Ibero-Americo cohort.
Alzheimer’s Research & Therapy. 2012; 4: doi:10.1186/alzrt137.

32. Krantic S., Mechawar N., Reix S., Quirion R. Molecular basis of pro-
grammed cell death involved in neurodegeneration. Trends Neurosci.
2005; 28 (12): 670—676.

33. Mandelkow E.-M., Thies E., Konzack S., Mandelkow E. Tau and
intracellular transport in neurons. Intracellular traffic and neurodegen-
erative disorders. Eds. George-Hyslop P.H.St., Mobley W.C., Christen
Y. Berlin: Springer, 2009: 59—70.

34. McGeer P.L., McGeer E.G. The inflammatory response system of
brain: implications for therapy of Alzheimer and other neurodegenera-
tive diseases. Brain Res. Rev. 1995; 21 (2): 195-218.

38

35. McGeer P.L., Rogers J., McGeer E.G. Inflammation, anti-inflamma-
tory agents and Alzheimer disease: the last 12 years. J. Alzheimers Dis.
2006; 9 (3, Suppl.): 271-276.

36. Meeter M., Eijsackers E.V., Mulder J.L. Retrograde amnesia for
autobiographical memories and public events in mild and moderate
Alzheimer’s disease. J. Clin. Exp. Neuropsychol. 2006; 28 (6):
914-927.

37. Mrak R.E. Neuropathology and the neuroinflammation idea. J.
Alzheimer’s Dis. 2009; 18 (3): 473—48]1.

38. Nguyen M.D., Mushynski W.E., Julien J.P. Cycling at the interface
between neurodevelopment and neurodegeneration. Cell. Death.
Differ. 2002; 9 (12): 1294—1306.

39. Nielsen H.M., Ek D., Avdic U. et al. NG2 cells, a new trial for
Alzheimer’s disease mechanisms? Acta Neuropahol. Commun. 2013; 1
(1): 7, doi: 10.1186,/2051-5960-1-7.

40. Piaceri I., Nacmias B., Sorbi S. Genetics of familial and sporadic
Alzheimer’s disease. Front. Biosci. (Elite Ed.). 2013; 5: 167—177.

41. Popova J., Ambroz P., Bar M. et al. Epidemiology of and risk factors
for Alzheimer’s disease: a review. Biomed. Pap. Med. Fac. Univ. Palacky
Olomouc Czech. Repub. 2012; 156 (2): 108—114.

42. Rao A.V., Balachandran B. Role of oxidative stress and antioxidants
in neurodegenerative diseases. Nutr. Neurosci. 2002; 5 (5): 291-309.

43. Reiter L.T., Potocki L., Chien S. et al. A systematic analysis of
human disease-associated gene sequences in Drosophila melanogaster.
Genome Res. 2001; 11 (6): 1114—1125.

44. Ross C.A., Poirier M.A. Protein aggregation and neurodegenerative
disease. Nat. Med. 2004; 10 (Suppl.): S10-S17.

45. Saura C.A., Choi S.-Y., Beglopoulos V. et al. Loss of presenilin func-
tion causes impairments of memory and synaptic plasticity followed by
age-dependent neurodegeneration. Neuron. 2004; 42 (1): 23-36.

46. Scholtzova H., Wadghiri Y.Z., Douadi M. et al. Memantine leads to
behavioral improvement and amyloid reduction in Alzheimer’s-dis-
ease-model transgenic mice shown as by micromagnetic resonance
imaging. J. Neurosci. Res. 2008; 86 (12): 2784—2791.

47. Sikstrom S. Computational perspectives on neuromodulation of
aging. Acta Neurochir. Suppl. 2007; 97 (Pt. 2): 513-518.

48. Small G.W., Rabins P.V., Barry P.P. et al. Diagnosis and treatment
of Alzheimer disease and related disorders. Consensus statement of the
American Association for Geriatric Psychiatry, the Alzheimer’s
Association, and the American Geriatrics Society. JAMA. 1997; 278
(16): 1363—1371.

49. Soto C. Unfolding the role of protein misfolding in neurodegenera-
tive diseases. Nat. Rev. 2003; 4 (1): 49—60.

50. Summers W.K. Clinical relevance: cytokines in Alzheimer’s disease.
Cytokines and the brain. Eds Phelps C., Korneva E. Amsterdam:
Elsevier, 2008: 507—526.

51. Terry R.D., Peck A., Deleresa R. et al. Some morphometric aspects
of the brain in senile dementia of the Alzheimer type. Ann. Neurol.
1981; 10 (2): 184—192.

52. Vazin T., Ball. KA., Lu H. et al. Efficient derivation of cortical glu-
tamatergic neurons from human pluripotent stem cells: A model system
to study neurotoxicity in Alzheimer’s disease. Neurobiol. Dis. 2013;
62C: 62-72.

53. Verdile G., Martins R.N. Molecular genetics of Alzheimer’s disease.
Molecular biology of neuropsychiatric disorders. Ed. Wildenauer D.B.
— Berlin, Heidelberg: Springer-Verlag, 2009: 229-276.

54. Wadman M. US government sets out Alzheimer’s plan. Nature.
2012; 485 (7399): 426—427.

55. Woodruff-Pak D.S. Animal models of Alzheimer’s disease: thera-
peutic implications. J. Alzheimer’s Dis. 2008; 15 (4): 507—521.



OPUMMHATTBHBIE CTATBW. SxcriepumeHTanbHas HeBpOAOriAs

CospemeHHble Mozieny 6oneHu AnbLireiivepa

Features of in vitro, in silico and transgenic models of Alzheimer's disease

V.V. Kolobov, Z.I. Storozheva

Research Center of Neurology, Russian Academy of Medical Sciences,
Serbsky National Research Centre for Social and Forensic Psychiatry (Moscow)

Keywords: Alzheimer’s disease, experimental models, transgenic animals.

The review examines the current in vitro, in silico and
trangenic experimental models of Alzheimer's disease, is
widely used for comprehensive studies of the pathogenesis of
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should have a constructive, face and predictive validity, i.e. it
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already tested. Noted that transgenic models have high face
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DyHIaMeHTAIbHAS HEBPOJIOTHS

Dxkcnpeccusa Pgp B kieTkax
HEMPOBACKYJIAPHOU €IMHUILIBI
[IpU IIEpUHATATIBHOM
TUTITOKCUYECKU-UIIIEMMNYECKOM
IIOBPEKICHUU TOJJOBHOI'O MO3ra

A.B. Mopryn, T.E. Tapanymenko, H.A. Manmnosckas, O.C. Okynesa, C.1. Yerunosa, JI.H. Kapnosa, A.b. Canmuna, E.A. IloxunenkoBa,
JI.1. Jlanetun, O.B. ®ponosa, H.B. Peymesa, JI.B. Tpydanosa

Kpacrospexuii cocydapcmeennniii meduyunckuii yrusepcumem um. npog. B.®D. Boiino-Hceneykoeo

B cmamve npugedensi pesyavmami uccaedosaruil, 6sinoanenHbix Ha 35 kpvicsmax sozpacmom 10 cym. Ouerernl ocoberHocmu skcnpeccuu P-enuxonpomeu-
Ha (Pgp) 6 Kaemkax 201061020 M032a HellpOHANbHOI, ACMPOYUMAPHOL U FHOOMeAUANbHOU NPUPOdbI NOCAE HEPeHECEHH020 NEPUHAMANbHOR0 SUNOKCUYeCKU-
uwemuteckoeo nospedcoenus. OBHapyceno sHauumoe yeeauuenue sxcnpeccuu Pgp 6 acmpoyumax 6 nepevie 4 waca uwiemuu, 8 HeUpoHax u 3HOOMeAUOUU-

max — 6 nepevie 12 uacos uwemuu. 06cyafcdaemc3 POb yeeaueHusa Ikcnpeccuu ng 6 namocenese uuemu4ecKoeo noepem@eﬂuﬂ 20/106H020 M03ed.

Knmouesbie ciioa: P-rikonporent/Pgp, mepuHaTaibHOe MOBPEXIEHNE TOMOBHOIO MO3ra, HEHPOBACKYIIAPHAS eIMHMIIA.

Bsenenne

Hcenedosanue svinoaneno npu nodoepicke epanma Ilpesudenma
Poccuiickoii @edepayuu ons 2ocydapcmeenHoi no00epucK Moao-
Ovix poccuiickux yuenvix MK-4818.2012.7.

€JI0K JIEKapCTBEHHOI ycToiunBocTH P-ravkornpote-

uH (Pgp) saBisercs TpaHcMeMOpaHHBIM AT®-3aB1-

CMMBIM HAacoCOM, YAQISAIOLIMM XUMUYECKHE BELIE-

CTBa M3 LIMTOIIA3Mbl KJIeToK [7]. B ueHTpanmbHOI

HEepBHOIi cucTeMe Pgp B OCHOBHOM 3KCIPECCHUPY-
€TCS Ha 9HAOTEIMOLIUTAX, BXOASIIIMX B COCTAaB reMaTosHIeda-
JIMYECKOTro 0apbepa, M JIOKATU3YeTCsl Ha MOBEPXHOCTH LIUTO-
TIa3MaTUIECKON MeMOpPaHBI, SHIOIIa3MaTHYECKOTO PETUKY-
Jayma u MeMbpaHax komruiekca Tonpmxu [4]. [TokazaHo, yto
MpU COKYJIBTUBMPOBAHUU ACTPOLUTOB U SHAOTEIUOLUTOB
in vitro JJOKaJIbHBI/A OKUCIUTENbHBINA CTPECC, BHI3BAHHBIN acT-
poLMTaMu, MPUBOIUT K YCUJIEHUIO 3KcTpeccuu Pgp Ha sHIO-
Tenuouutax [5]. B HeKOTOpbIX paboTax yKa3bIBaeTCs Ha JIOKa-
mu3auuio Pgp Ha actpouuTtax U HeiipoHax. [Ipyrue aBTopbl He
MOATBEPXKAAIOT JoKanu3auuio Pgp Ha HellpoHax ToloBHOrO
Mo3sra [8, 11]. D10 cTUMYIUpPYeT UCCIETOBAaHUS BO3MOXHOM
pomu Pgp B peanuzanmu GyHKIMOHATBHOW aKTUBHOCTH KJie-
TOK HEeMPOBACKYISIPHON €IMHUIIBI, B T.4. B KOHTEKCTE PEryJsi-
UM TIPOHUIAEMOCTH TeMaTosHIedamuieckoro d6apbepa B
HOPME U TIPU TTaTOJIOTHH.

Pgp otHocutcs k cymepcemeiictBy ABC-TpaHcmopTepoB
(ATP-binding cassette). K ABC-cemeiicTBy oTHOcIT Ooiee
COTHY TPAHCTIOPTHBIX OEJTKOB, 0OHAPYXKEHHBIX Y Pa3HBIX Opra-
HU3MOB — OT bakTepuii 1o yenoseka [10]. beaku atoro cymep-
ceMelicTBa TpaHCIIOPTUPYIOT caMble pa3HOOOPa3HbIe CyOCTpa-
Thl — OT HEOPraHMYECKUX MOHOB 110 TI0JIMCaXapuI0oB 1 OEIKOB.
OrMevaeTcsl CHUXEHHUE B KJIETKAX C MOBBIIEHHOM (QyHKIMei
Pgp HakomieHus M000ro BelecTBa, SBJSIOIIETrocs cydcTpa-
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TtoM st Pgp. Takue BelecTBa ObICTpee BHICBOOOXKIAIOTCS U3
Pgp-nonoxutenbHbIX KIETOK, B TO e BpeMs MHIHMOUTOPHI
dbyHkmM Pgp TOpMO3AT mpolecc 3KCTpy3uM NpemapaToB. B
JUTEpaType ONMCAHO, UTO TPU TUMEpPIKCIpeccuu Oenka
JIEKAPCTBEHHOM YCTOMYMBOCTUA BO3HUKAET ITOJIMPE3UCTEHT-
HOCTb K pa3IMYHbIM JIEKAPCTBEHHBIM MpernapataM Mpu OpoH-
XUAJIbHOM acTMe ¥ MPY OHKOMATONOTUSX (pabIOMUOCAPKOMBI,
octeocapkombl) [1-3].

YpoBeHs 3kcnpeccun Pgp Ha SHIOTEIMONNTAX UTPAET POJIb B
OMOIOCTYITHOCTH MHOTHX METa0OIUTOB U BEIECTB /IS TOJIOB-
HOro Mosra. bbulo BbICKazaHO MpeanosoxeHue, 4ro Pgp
UTpaeT poJib B 3NUMUHALMU AP OenkoB mpu OoJie3HU
Aubiireiimepa [6]. OnHako pojib Pgp B 1ieHTpajIbHOI HepBHOMI
cucreme (IIHC) mpu rumoxcuu-wiieMuu M3ydyeHa HE 10
KoHIIa. MI3BecTHO, 4TO, ¢ OMHOI CTOpOHEI, Pgp mpemoTBparia-
eT HeraTuBHOe BiusiHUE 1UTOoKMHOB Ha ITHC, a ¢ mpyroii —
MPEIISITCTBYeT MPOHMKHOBEHUIO JIEKAPCTBCHHBIX BEIIECTB B
IHHC u cHmxkaer 3 ¢heKTUBHOCTh TePareBTUUECKUX MeEpO-
npusTuii [9].

Iean nccnenoBanus: N3yInTh 0COOEHHOCTH dKCTpeccun Pgp B

KJIETKaxX roJIOBHOIO MoO3ra Ipu HEpruHATaJIbHOM THUIIOKCHUYC-
CKU-NIIEMHUYCCKOM ITOPAKCHUM.

MarepuaJibl H METO/IBI

OOBeKT uccenoBaHus — OeJible 6eCopoHbIE KPBICSTA B BO3-
pacte 10 cyt (P10) B konuvectse 35. Bce XUBOTHbIE ObLIN pa3-
JIeJIeHbl Ha TPYIIIBI 110 CeMb 0CO0eii: KOHTpPOJIbHAs TpyIma
(JTO>XHOOTIEPUPOBAHHBIE XUBOTHBIE), YEThIPE SKCIEPUMEH-
TaJIbHBIX TPYNIbI — uepe3 4, 12, 24, 72 yaca mocjie MOAEIUPO-
BaHUsI TUIIOKCUM-UIIeMUN (Tpymmbl 1, 2, 3 1 4 cCOOTBETCTBEH-
HO). MopennpoBaHue NMepUHATATLHOTO THITOKCUYECKM-UIIIe-
MMYECKOTO TMOpaKeHMsI TOJOBHOTO MO3Ta TPOBOAMIOCH TI0
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Mmetony J. Rice (1989) myTeM moCTOSIHHOI OKKJIIO3MU MpaBoil
o61eit conHoit aprepun (OCA) ¢ moceayoimmum MoMeeH -
€M KpPBICAT B aTMOC(epy ¢ HU3KMM COepKaHUEeM KUCTIopoma
(8%). ZKMBOTHBIX I€KaIMTUPOBAIIH ITOCIIE OXJIAXKACHUS Ha JIbIY
U TPOU3BOAMIU 3200p JIOOHBIX OOMACTEedl TOJOBHOTO MO3ra
crpaBa. YCJIOBHUSI COAEpXKaHUsl U 00OpallleHUs] ¢ SKCIePUMEH-
TaJbHBIMY XXUBOTHBIMU COOTBETCTBOBaIU «[IpaBuiam mpose-
JEHUS padoT ¢ MCIONb30BaHUEM KCIICPUMEHTATBHBIX KIBOT-
HBIX», yTBepXaeHHBIM mpukazom M3 CCCP Ne 755 or
12.08.1977 1. B pabote cobmoanich 3TUYECKUE MPUHIWITHI,
npeabsBasgeMble XeabCcuHcKoM [leknapanuein BcemupHoii
MeauuuHcekoi accoumanuu (World Medical Association
Declaration of Helsinki, 2000).

CycreH3uIo KJIETOK ToJydanu myTeM pepMeHTaTUBHOM 06pa-
6otk (10 mr/mn TpurncuHa, | MT/MJ KoOJIareHashl), 3aTeM
FOTOBMJIY IIPENAPATHI [0 TUITY «TOJICTOM KAIUIM», BHICYIIMBAJIN
TIPY KOMHATHOI TeMIIepaType 1 B TIOCIeIYIOIeM XpaHUII TIPU
temrnepatype —20°C 1o ucnosb3oBanusl. JleTexims sKcmpec-
cun Pgp Ha KileTKax HeipoBacKyISIpHOM eIUHUIIBI TPOBOAU-
Jach Ha CYCHEH3MM KJIETOK IyTeM OJXHOBPEMEHHOTO WM
TMOCJIEIOBATEIbHOTO KOMOMHUPOBAHHOTO OKPAIIMBAHUS TIpe-
rapata aHTUTelaMu K ciaeayiomuMm Oenkam: Pgp (6emok
JieKkapcTBeHHOI ycroitunBocTi, PE-meTka), HefipoHcneudu-
yeckas eHojtaza — NSE — mapkep HelipoHOB; TIMATbHBII (PUb-
PWISIpHBINM Kucbiil 6enok — GFAP — mapkep acTpouuros;
CD31 — wmapkep sHpotennonutoB cocynoB (FITC-merka)
COIJIACHO CTAHAAPTHOMY TPOTOKONY ABOWHOTO HEMPSIMOTO
MEeToJa UMMYHOIUTOXUMUU. C MOMOLIBIO JTIOMUHECLIEHTHOI
MUKPOCKOMUY MpH yBenuyeHnu X900 B CyCrieH3UU TOICUUTHI-
BaJIM KOJIMYECTBO KJIETOK, COIKCTPeccupytonmx Pgp, 1 Mmapkep
Buga kietok (NSE, GFAP umu CD 31) B % na 100 kieTok npu
aHanu3e He MeHee 10 moneit 3peHusl.

Craructuueckas 00paboTKa MoJyYeHHBIX PE3YJIbTATOB MPOBO-
IWIach Metofamu onucareabHod (Mtc) U HemapameTpuye-
CKOI cTaTucTUKM (Kputepuit ManHa-YutHu, Kpackena-
Yonnuca, YunkokcoHa) rnpu ypoHe 3HauuMocTtu p<0,05 (*).

PesynsraTnl

®otorpamu KIETOK TPEACTABIEHbl Ha pUC. 1, JaHHBIE O
KOJIMYECTBE KJIETOK HEWPOBACKYISPHON €IMHMIIBI, KCIIpeC-
CHPYIOIIMX Ha CBOEH MOBEPXHOCTH OEJNIOK JieKapCTBEHHOI
YCTOMYMBOCTH — B Taob1. 1.

Tabnvua 1; Komuyectso Pgp-nosuTvBHbIX KNETOK (B % OT 0BLLEr0 KONMECTBa K-

TOK).

[ pynmbl XMBOTHBIX Hfﬁggf)” A((:EpFoAngu 3"“?;%"3?;‘"“'
KontponbHas rpynna (n=7) 0 1,7x1,1 3,3£0,8
SnepueraEs DA | g | oy | arior
Snepuerain P2 | sz | sy | e
Sorepuerain PR3 | g1 | gse | s
o e | g5 | rser | mpr

[pumeyarme; * — ypoeHb 3HaummocTv p<0,05.
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Jxkcnpeceus Pgp B kneTkax HBE npu nepuHaTanbHoi runokeuut-iLemum

puc. 1: VIMMyHOUMTOXUMUYECKS [ETEKUMS KMETOK, CO3KCmpeccvpyowvx Pgp u
MapKep Bia KNETOK (NoMUHECLIeHTHast Mukpockonus, x900):

cnesa — coakcnpeccust Pgp v CD31 (Mapkepa aHIoTemMoLwTOB), B LighTpe — Pgp

GFAP (mapkepa acTpouyTos), cnipaga — Pgp v NSE (Mapkepa HeiipoHos).

IMpu w3yyenun coakcnpeccun NSE m Pgp Ha HeilipoHax B
o0pasliax roMoreHata TKaHM TOJOBHOTO MO3ra KOHTPOJIbHOI
TpyNMbl He ObUIO OOHAPYXKEHO KIETOK, DKCHPECCUPYIOIIUX
Pgp. OnHako mpu mepuHATaIbHOM TMIIOKCUM-UIIEMHUHU TOJIOB-
HOTO MO3Ta OTMeYaycsl CcTaTucTUYecku 3Haummbiil (p<0,05)
POCT KOJMYecTBa HEWPOHOB, 3KCHpeccupywomux Pgp, B
CpaBHEHMH C KOHTPOJIEM: YXXe uyepe3 4 Jaca ¢ MOMEHTa MoJe-
JIMPOBaHMsI rUnokcuu-unieMun — 11%, depe3 12 vacoB —
noutu 20%, majgee oTMevanach «CTaOMIM3alMs» OTUX 3HAYe-
Huii B ipenenax 20%.

B KOHTpOJIbHOI TpyIne Mbl OOHAPYXWINM HE3HAYMTEIbHOE
KOJIMYECTBO ACTPOIIMTOB M 3HAOTEIMOIMTOB, 3KCIPECCH-
PYIOLIMX Ha CBOEil IIOBEPXHOCTU OEI0K JIeKAPCTBEHHOI
YCTOMUMBOCTH — 0KO0JIO 2% acTpouuToB U 3% 3HAOTEIUOLIU-
toB. [Tog06HO yBeIMYEHUIO KCTIpeccuu Pgp, mociie nepeHe-
CEHHOM IMepMHATAIbHON TUIIOKCUU-ULIEMUN KOJUYECTBO
Pgp-1MMyHOIIO3UTUBHBIX aCTPOLUTOB U KJIECTOK SHIOTENUS
CYIIECTBEHHO Bo3pacTano. OTMeyayucss CTaTUCTHYECKU
3HauuMblit (p<0,05) pocT KosmyecTBa aCTPOLIMTOB U IHAOTE-
JIMOLIMTOB, SKCIIpecCUpyIoIuX Pgp, Bo Bcex IpyIlimax Ipu
Pa3BUTUHU MEPUHATATLHON TMIIOKCUM-UIIEMUH, B CPABHEHUU
C COOTBETCTBYIOIIMMM IIOKA3ATEISIMU KOHTPOJIbHOM TPYIIIIbL:
yepe3 4 yaca KOJMYECTBO SKCIpeccupyromux Pgp-actpouu-
TOB yBeNMYMIOCh 10 16%, sHmoTenMonuTOB — 10 9%, Yepes
12 vacoB — okouso 17% actpountoB u 18% 3HIOTETMOLUTOB,
yepes 24 4 — 27% Pgp+ actpouutos u 20% 3HIOTENNOLUTOB,
gepe3 72 94 — okoo 14% Pgp-aKcnpeccupyrommx aCTpoLIuTOB
u 21% 5HIOTETNOLUTOB.

Oocyxnenne

Wutepecen ToT (hakT, yTo mporieHT Pgp+ sHIOTeIMOIMTOB Ipr
Pa3BUTHM TUMOKCUU-UIIEMUM TOJIOBHOTO MO3Ta OCTUTAeT
MaKCHMaIbHBIX 3HaueHMI B ipenenax 18—20% yxe k 12 yacam,
0CTaBasACh CTAOWJILHO BBICOKMM M 4epe3 24—72 4 ¢ MOMEHTa
pasBuTus umemun. [IpoueHT Pgp-sxcnpeccupyionmmx actpo-
LIUTOB OCTUTAeT MAKCUMAIbHBIX 3HAUEHWIl 3HAYUTENBHO
no3xe (uepe3 24 4) ¢ MOMEHTa pa3BUTHS MEPUHATATBHOI
TUTIOKCUM-UIIEMHUU, Yepe3 72 4 0TMEUanoch CHUXEHUE KOJU-
yectBa Pgp+ acTpoluTOB 10 3HaUYeHMIA, OJIM3KMX K COOTBET-
CTBYIOIIMM MOKa3aTessiM Tpym 1—2.

MOXHO MpeanonoXuTb, YTO yBeIMYeHHe aKcmpeccuun Pgp
WTpaeT 3alUUTHYIO POJIb MU OTMEYAETCSl CIYCTS HEKOTOPOE
BpeMsI ¢ MOMEHTA Pa3BUTHSI MEPUHATATLHON TMITOKCUM-HIIIE-
MUU ToJI0BHOro Mo3ra. Ha ee ¢oHe pa3BuBaeTCs MOBBIIIEH-
Hasl YCTOMYMBOCTh K KCEHOOMOTHUKAM M MPOIYKTaM MeTabo-
JIM3MA, YTO SIBJISIETCS 3aUIMTHOM peakiMe KJIETOK FOJIOBHOTO
Mo3ra (B 0COOEHHOCTU HEPOHOB) B YCIOBUSAX KUCIOPOTHOTO
TOJIOJAHMS.
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Taxum 00pa3oM, MepBbIMU KJIETKAMU, PearvpyloIM1 Ha THITOK-
CHICCKU-NIIEMUYECKOE TIOBPEKICHNE, SIBIISIOTCS aCTPOIUTHL
Pgp+ acTpouuthl MosIBISIIOTCS B 00JIBILIOM KOJIMUYECTBE YKe uepes
4 yaca ¢ MOMEHTa Pa3BUTHsI TUTTOKCUU-UILIEMUU, OHU Xe SBJISIOT-
CsI KIIETKaMM, CUITBHEE BCETO PearnpyIOIIMMU Ha THITOKCHIO-HIIIC-
MHIO (OTMEYAeTCss MAaKCUMAIbHOE KOMMIecTBO Pgp+ actpormroB
— oko1o 30%, B OTJIYKME OT MAKCUMAJIbHOTO KOJIMYECTBA Heipo-
HOB Y 9HJ0TEeIMOLMTOB — 110 20%). 3aTeM peartpyior SHI0TEIO0-
LIMTHI ¥ HEMPOHBI (9Kcmpeccrst Pgp mocturaet cyOMakCUMaTbHBIX
3HaueHuit yepe3 12 yacoB), MpUYEM SHIOTETMOLMTHI SBJISIOTCS
KICTKAMU C CaMBIM JTUTEBHBIM TIOBHIIICHUEM 3KCIIPECCUH
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We have studied peculiarities of P-glycoprotein (Pgp) expression
on neuronal, astroglial and endothelial cells in newborn rats (P10)
underwent perinatal hypoxic-ischemic brain damage. Expression
of Pgp was markedly elevated in all the cells tested reaching the
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highest levels in astrocytes (4 hrs after injury) followed by increased
levels in neuronal and endothelial cells (12 hrs after injury). The
possible role of Pgp in pathogenesis of perinatal brain injury is dis-
cussed.



OPUTMHATBHBIE CTATBIA. ®yHamerTanbHast HEBPONOTS!
Jxkcnpeceus Pgp B kneTkax HBE npu nepuHaTanbHoi runokeuut-iLemum

Konrakrnori agpec: MamiHoBcKas Hatams AnekcaHnpoBHa — KaH. MeqI. Hayk, Hayd. cotp. HUM MomeKyIapHOi MEIMIMHEL ¥ TTATOOHOXH -
MU, 0Ll Kad. OM0I0rnyeckoii XMMUK ¢ KypcoM MEIMIIMHCKOM, (hapMalleBTUYECKON U TOKCUKOMOruYecKoi xumun KpacHospckoro rocy-
JApCTBEHHOTO METUIIMHCKOTO yHIBepcuteta uM. mpod. B.®. Boiino-Scenenkoro. 660022, KpacHospck, yi. I1. XKenesnsxka, 1. 1.

Tem.: +7 (391) 228-07-69, dakc: +7 (391) 228-08-60; reg.kgmu@gmail.com;

Mopryn A.B. — acc. xad. nexuatpun MHCTUTYTa MOCTEINITIOMHOTO 00pa30BaHMus;
Tapanymenko T.E. — 3aB. kad. neanarpun MHCTUTYTA MOCTEAUILIOMHOTO 00pa30BaHHUSI;

Oxynesa O.C. — Hayu. cotp. HUM monexynspHoil MEIMLIMHBI 1 TATOOMOXMMUH, CTAPIIL. TIPETo. Kad. OMONIOrnIecKOi XMMUHU ¢ KYPCOM
MEIUIMHCKOM, (hapMalieBTHYECKON 1 TOKCUKOMOTMIECKOM XMMUK;

Yerunosa C.U. — pou. kad. nexuarpuu MHCTUTYTA MOCHEAMIIOMHOTO 00pa30BaHUs;
Kapmnoaa JI.H. — acc. kad. neauatpuut MHCTUTYTa HOCIEIUITIOMHOTO 00pa30BaHMS;

CanmuHa A.b. — mpopexTop M0 MHHOBALMOHHOMY Pa3BUTHIO M MEXKIYHAPOIHOM AESTENbHOCTH, 3aB. Kad. OMOJOrMIECKON XUMUHU C KYpPCOM
MEIUIMHCKOM, (hapMaLieBTHYECKOM 1 TOKCUKONOTMIEeCKOl XuMuH, pyKoBoauteib HUW MonexyaspHOit MEIMIIMHBL 1 TATOOMOXUMMUIL;

[oxunenkosa E.A. — ucn. nupexrop HUW mMonekynsipHoit MeIMLMHBI ¥ NTATOOMOXUMHUH, 1011 Kad. OMOTOTMYECKOI XUMUM ¢ KYPCOM Men-
IUHCKOM, (hapMalleBTMYECKOI U TOKCUKOJIOTMYECKOI XUMMUH;

Jlanerun J.W. — Bpau-xupypr onepannoHHoro otaeneHust KpacHospekoit KpaeBoit KTMHUYECKOH O0TbHHULIBL;
®ponosa 0.B. — Hayu. corp. HUM monekynsipHOii MeAWIIMHBI 1 TATOOMOXUMMUM;

Tpychanona JI.B. — nekaH dapmanieBTHYECKOr0 (hakyibreTa, 101, Kad. OMOJOrMIECKOi XUMUHI ¢ KYPCOM METUIIMHCKOM, (hapMalieBTUYeCKOk
1 TOKCHKOJIOTMYECKOI XUMHH.

43



Tom 8. No 1 2014

www.annaly-nevrologii.ru

[1pyHLIMIIBI MOHUTOPUHTA
BHYTPUUYEPEITHOTO JABJICHUS

B.B. Kpbinos, C.C. Ietpuxos, A.A. Coiofos
Hayuno-uccaedosamenvcxuii uncmumym ckopoii nomouu um. H.B. Ckaugocoscroeo (Mockea)

Cmambps nocesuena duaeHocmuke 6Hympuepentoli eunepmen3uu y 601bHbIX ¢ BHympu4epentbimy KposousiusHusmu. Cmoiikoe nogviuieHue 6Hympu-
uepentoeo 0agneHus npueooum k HapyuleHuio yepedpanbHoll nepdhysuu, omexy, uwemuy u OUuciokauuu 201081020 Mo3ed. B ceasu ¢ smum odHou u3
BAXCHBIX 3004 UHMEHCUBHOU Mepanuy G0AbHbIX ¢ BHYMPUYEPENHBIMU KPOBOUSAUSHUIMU S6ASEMCS CB0eBPeMEHHAs KOPPeKuUs BHYMpUHepenHoil
eunepmensuu. B pabome nodpodro npedcmaenerl cospemenHbie NPUHYUNLI U3NMEPeHUs BHYMPUYEPENHO20 0a6ACHUS.

Kmouesbie cioBa: BHYTPUYCPETIHOC AaBICHUEC, BHYTPUUCPEITHAA TUTICPTCH3MA, YCPCITHO-MO3I0Bad TpaBMa,
HETpaBMaTMYECKOE BHYTPUUECPEITHOEC KPOBOUBIUAHUE, MHOTOKOMITOHEHTHbIi HCﬁpOMOHHTOpV[HE

HyTpuuepenHoe gasnerue (BY) — mpencrasuser

co00ll pasHMIy MeXAy OaBJIeHUEM B IMOJOCTU

yeperna M aTMoc(epHBIM OaBieHueM |[2].

®DakTHIEeCKN 3TO JaBJICHHE, KOTOPOE CO3dAIOT

pPacroJOXeHHbIE MHTpaKpaHWaJbHO M OrpaHU-
YeHHbIe B 00beMe KOCTHBIMM CTPYKTYpaMH yeperna TKaHb
TOJIOBHOTO MO3Ta, IiepeOpanbHBIil 00beM KPOBHU U 1Iepedpo-
cnuHaidbHas xugkocTh (ILICXK). Y B3pociaoro yenoBeka u
JeTeil cTapiuiero Bo3pacTa B TOJOXeHMM Ha crnuHe BYJI
cocrapisieT 7—15 MM PT. CT., y HOBOPOXIECHHBIX 3a CYET
0oJiee MATKOM CTPYKTYpHI yepena — 1,5—6 MM pT. CT., y AeTeid
MJaaiero Bo3pacta — 3—7 MM pT. c¢T. B BepTukanbHOM
nonoxeHnuu Texa BUYJl orpunarenbHoe u Kojebiercst ot —10
1o —15 MM pr. cT. [4, 6, 8].

B HopManbHbIX yenoBusix BU/l paBHOMepHO pacripeneaeHo B
MOJIOCTH yeperna, OJHAKO MPHU MaTOJOTMYECKUX COCTOSTHUSIX
MOT'YT BO3HMKATh TaK Ha3bIBaeéMble TPaIUEHThI BHYTPHUYEPEI-
Horo maBieHus. Hampumep, mpu mosiBICHUH OOBEMHOTO
o0pa3oBaHMs B 3alHEl uYepermHol sIMKe (remaToma, odyar
nmemuu, omnyxojb) BUJ] cyOTeHTOpManbHO MOXET OBITh
MOBHIIIIEHO, a CYMpPaTeHTOPUATbHO OCTAaBaThCS B IMpemesax
HOpMaJIbHBIX 3HaueHui. CylecTBYIOT JaHHbIE O BO3MOXHO-
CTU BO3HMKHOBEHUS MEXKITOJYIIAPHOTO, CYIpa- U CyOTeHTO-
PHMANBHOTO, CYOMypaabHOTO M MHTPAIIAPEHXNMATO3HOTO Tpa-
JIUEHTOB JaBieHus. BosHukHoBeHue rpagueHToB BYJI
00YCJIOBIEHO HEOTHOPOIHBIM COCTABOM BEILIECTBA FOJIOBHOTO
MO3Ta, pa3TUYHOMI IMIIOTHOCTHIO U YIIPYTOCTHIO IIepeOpaTbHbIX

CTPYKTYP.

WcTopus MHBa3MBHOTO H3MepEeHHS
BHYTPHYEPEIHOI0 ABJIEHNS

Hcropus mpuMeHEHUs] WHBA3MBHBIX METOIOB W3MEpPEHUS
BY/I HacunteiBaet okoso 150 ner. B 1866 1. E. Leyden Briep-
BHIC MCITOJI30BAT XKMUAKOCTHONW MaHOMETp IUIST HEIpephIB-
Horo kKoHTposss BU y cobak [14]. B 1891 r. H.I. Quincke
BBEeJN B KJIMHMYECKYIO MpakTuky usmepenue BYJl mpu
nosicHuyHoi nmyHkuuu [17]. Heckonbko mo3xe ObLIM Mpo-
BelICHBI 3KCIIepUMEHTaNbHBIE pabOThl Ha XUBOTHEIX, KOTO-
pbie TI03BOJIMIN C(HOPMUPOBATH TEOPUIO O BHYTPUUEPEITHOM
napienuu. Tak, E.T. Kocher u H. Cushing (1903) BbimonHu-
JM TIepBbIE MCCIETOBAHMS IO OIIEHKE B3aMMOOTHOLIEHUI
MEXIy apTepuasbHbIM M BHYTPUUYCPEITHBIM AaBICHUSIMU

[9]. OcHoBHIBasich Ha pe3yJbTaTax MCCICIOBAHUS, aBTOPHI
PEKOMEHJIOBAIM HECKOJbKO CIOCO0OB JEKOMIPECCUBHOI
TpenaHalMKu 4yepemna ajs JieueHus mosbimieHHoro BYJ/I. B
1919 . L.H. Weed u P.S. McKibben npoaemoHcTpupoBain
NoKazateabcTBa yMeHbineHust BUIl mpu cucteMHoM merun-
parauuu [18]. IlepBhie cucTeMaTMyeckue MCCIeIOBAHUS
Koppeasiuuu usMeHeHuit B oobeme LICXK u BYJ Obuin
BeimosHeHbl G. Ayala B 1923 1. [5]. B 1927 . A.W. Adson u
W.L. Lillie BBeM B MPAKTUKY MyHKIUIO XETYI0YKOB MO3Tra U
YCTAHOBKY KaTeTepoB Wi KoHTposas BYUJI, uTo mo3BoJuiio
OCYLIECTBJISATh HaleXKHBIM KOHTPOJIb 3a AuHamMuKoii BUJI 6e3
pucKa AMCIOKAMU U BKIMHEHUS Mo3ra [3].

IMo3xe J. Guillaume u P. Janny wmcnosib3oBanm MeXaHO-
9IEKTPUUYECKUI TpaHCIOCep I U3MEPEHUs JaBieHUs B
nosocTu uepena [11]. Dpa mmpoKoro ucrnoab3oBaHUs MHBA-
3uBHOTO m3MepeHus BU/l B KImHUUECKOH MpaKTHKe Hada-
nach B 1960-x rr., koraa N. Lundberg u coast. (1960) u T.W.
Langfitt u coaBt. (1964) B cepun GyHAaMEHTAIbHBIX pabOT
Mo (PU3MOJIOTUN BHYTPUUCPEITHOTO NABICHUS IIPEICTABUIN
Teopulo 0 lepedpanbHoM KoMmitaitHece [13, 15]. B Poccun
nHBa3uBHOe m3mepeHue BYUJl Obl10 BHEAPEHO B KIMHUYE-
cKkyto npaktuky 70-x rr. 3.b. CupoBckum.

IToka3anus K HaYa;ry MOHUTOPHHTA
BHYTPHYEPEIHOTO TABJICHHS

[Mokazanust misa usmepenuss BYJ yeTko cdhopMyarpoBaHbI
TOJIbKO JJIsI TIocTpagaBinmx ¢ Tsekenoit YMT. [ns npyrux Ho30-
JIOTWIA yCIOBUS Hayaia MoHuTopupoBanusi BUJl Hocat pexo-
MEHIaTeIbHBIN XapakTep.

[Toxazanuem st Hayana MoHutopupoBanust BUl y nmoctpa-
naBmx ¢ Tsekeaoi YMT siBisieTcs yrHeTeHue ypoBHS 00IpCT-
BOBaHMS 10 KOMBI MPU HATMYMU M3MEHEHUi, BBISIBICHHBIX
npu KT rojoBHOro Mo3ra, B Bulie FeMaToOMbl, 04aroB yin0os,
oTeka Mo3ra MM akcuanbHoil auciokauuu [10]. IMpu orcyt-
crBun u3meHeHnit Ha KT romoBHOTo Mo3ra B pacyeT IPHHHU-
MaloT HaJlnuue AByX U 0oJiee GakTOpOB:

— Bo3pacT 6osbHOro Oosee 40 JeT;

~ TMOSIBJIEHWE OIHO- WJIM JBYXCTOPOHHMX MO3HOTOHMYECKUX
peaximii;



TEXHONOTM

— Hanuuue aprepuanbHoil TMoTeH3un (Allee MeHee 90 MM
PT. CT.).

YcranosneHo, uto y moctpagaBmux ¢ Tsokenoit YMT mpu
HaJTMYWMHX JBYX BHIIICHa3BaHHBIX (DAKTOPOB, YaCTOTA PA3BUTHS
BHYTPUYEPEIHOI IUIepTeH3un coctapiusieT 60%, a mpu Hajlu-
YUY JIMLIB 0ZHOTO (akTopa — 4% [10].

IToxazanuem a1 Hayana MoHuTopuHra BUJI y OOJBHBIX ¢
HETpaBMATUUECKAMK BHYTPUUYECPEITHRIMUA KPOBOM3IHSHUSME
SIBJISIETCST TIPOTPECCUPYIOIIee YTHETEHUE YPOBHS OOIPCTBOBA-
Hus no 10 6annos mo KT u meHee [2], a y O0JbHBIX € OMyX0-
JIIMU MO3Ta — YTHeTCHHE YPOBHS OOIPCTBOBAHUS 10 KOMBI (10
8 6amtoB o LK u meree) [1].

CnocoObl HuBa3uBHOro 3mepenus BYJI

JIns TpsSMOTO OIpele/icHUsT BHYTPUIEPEITHOTO TaBICHUS
UCTIOB3YIOT Pa3MIMYHbIE TaTYMKK U cucTeMbl. [1o pacmonoxe-
HUIO B MTOJIOCTH Yepera Bee TaTINKU ITOIPa3IeIsTioT Ha SITUIY-
pajibHBIC, CyOmypadbHbIC, MHTpAlapeHXUMATO3HbIC W MHTpa-
BEHTPUKYJISIpHBIE (puc. 1).

Beumpuryasproe uzmepenue BYJ

Hcropuuecku BeHTpukynspHoe uaMmepenue BYJl wmcmosb-
3yI0T B KauecTBe peepeHCHOro CTaHaapTa s CpaBHEHUS
TOYHOCTH MOHUTOPMHIA BHYTPUUYEPEITHOTO NABICHUS B APY-
I'MX BHYTpUYEPENHbIX MpocTpaHcTBax [7]. OCHOBHBIM Tpe-
MMYIIECTBOM HCIOJTh30BaHMS BHYTPUKEIYIOYKOBOTO M3Me-
peHUs SIBJISIETCS BO3MOXHOCTb OJHOBPEMEHHOIO OIpeese-
Hust BUJI v ynaneHus uepedpocnmHaNIbHON KUIKOCTH.

TexHuKa YCTAHOBKM BEHTPUKYISPHBIX TaTYMKOB OCHOBaHA
Ha BBITIOJTHEHUU KJIaCCHUUCCKON BEHTPHUKYJIOCTOMUM (ITYHK-
1IUS KeTynoukoB Mo3ra u3 Touku Koxepa, lenau wiu KuHa).
JlaTynKM yCTaHABIMBAIOT B MOJOCTh Yepena J1ubo Hermocpe-
CTBEHHO uyepe3 (hpe3eBoe OTBEPCTHE B KOCTH Ueperna, mpeaBa-
PUTENBHO C 00S3aTETbHBIM IPOBEICHUEM AaTUMKa depe3
MOJKOXHBIA TOHHENb (KOHTpanepTypy) Wi Mpo@UuIakTUKI
MHQPEKIIMOHHBIX OCJIOXHEHUH, 100 uyepe3 creuuaibHOoe
(bukcupympoliee yeTpoiicTBo «bolt», BKpyunBaroieecs: B KOCTh
yeperna M MO3BoJsIONIee HaaexkHO (UKCUpOBaTh AAaTUYMK
(puc. 2, 3).

dnuaypanbHbli
JiEe
JHTpanapeHxvMaToHbiit CyBapaxHonzansHbit
JaTYMK JATYNK
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puc. 1: Cxema pacnonoXeHs AaT4vkoB AN UISMEDEHVS BHYTPUYEPENHOTO aBeHUs
B M0IOCTY Yepena.
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puc. 2: YCTaHOBKA BEHTPUKYMSIPHOTO JAT4MKa ANd U3MEPEHUS BHYTPUYENENHOro
faenenus «Air-Pouch Probe, 3XL» («Spiegelbergy, Mepmanug). Jaruk (1)
MPOBEAEH Yepe3 MOAKOXHbIA TOHHEMb (2) 1 YCTAHOBNEH Yepe3 dpe3esoe
0TBEPCTYE (3) B XENyL0YeK MO3ra.

puc. 3: YCTaHOBKA BEHTPUKYMSIPHOTO JATuMka [Nd U3MEPEHUS BHYTOUYENENHOro
nanexus «Camino» («Integra», CLLIA) (1) yepe3 dukcupyioLLee YCTPOIACTBO
«holt» (2).

B nacrosiiee Bpemst [UIsl BHYTPUXKETYIOUKOBOTO M3MEPEHUS
BYJI ucronb3yioT pa3iuyHble CUCTEMBI:

— BEHTPUKYJIAPHBIA IpEHAX, TOAKIIOYAEMBIA K TEH30METPHU-
YeCKOMY JaTUYMKy M3MEPEHUs! JaBjieHUs! (TMApaBInyecKue
cucteMbl, MoHUTOP «Liquoguard»);

— JIBYXIIPOCBETHbII MHEBMATUYECKUI AaTYUK. OIUH MPOCBET
JaTyvka HeobxomuM migd usMepeHus: BUI mpu momoruun
pasmyBaHUsT BO3MYXOM OalOHYMKA, PACTIONOXEHHOTO Ha
KOHILIe JaTyuKa, BTOpoil mpocBeT — mis copoca LCXK
(MoHuTOp «Spiegelberg»);

— UHTETPUPOBAHHBI B BEHTPUKYJSIPDHBIA ApEHAX AATYUK
MukpoaedopMaluu (MUKpOUUM) Wi (HpudpoonTuyecKuit
matauk (MoHHUTOpH «Codman», «Camino», «Raumedic»,
«Sophyssa»).

Hnmpanapernxumamosroe uzmepernue BYJ[

Yarme Bcero usmepenue BU/l B mapeHxuMe Mo3ra UCIOJIb3YIOT
MpY HEBO3MOXKHOCTU YCTAHOBUTD JATYMK B MPOCBET XKETya0U-
KoB. TOYHOCTb MHTpamapeHXumaTto3Horo usaMepeHuss BYJI
COOTBETCTBYET BHYTPMKENYIOYKOBOMY METOMY OIpeIeIeHUs
BHYTPUUEPENHOro AaBieHUsl (Kak pedepeHCHOro MeToja
OLIEHKH).
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puc. 4: KT ronosHoro Moara 60/1bHOO G BHYTPUYEPENHBIM KDOBOMNMSHUEM BCEL-
CTBIE Pa3PbIBa APTEPUAILHO AHEBPU3MbI FOMOBHOMO MO3ra. Ha akcvalibHoM
Cpese Mo3ra BUEeH IMQQY3HbIA OTEK BELLECTBA MOMIOBHOMO MO3ra, 30HbI
0TEKa 11 WLIEMIN C TemopparuyeckuM nponutbisarvem (1). Xenynouku
MO3Ta 3HAYMTENBHO CYXEHbI (2), UMEETCA TPENaHALMOHHbIA AedexT nocne
BLINOMHEHMS JEKOMNPECCHBHONA KpaHmoToMmn (3). Jarduk uamepetms BYL
YCTHOBJIEH B MAPEHXVMY NPABOV BUCOYHOM JI0NM, KOHTPAATEPATIBHO OCHOB-
HOMY 04ary noBpexaeHus, Ha rayouHy 20 Mu (4).

WHTpanapeHXMMaTo3Hble JATYNKM, KaK M BEHTPHUKY/SIPHBIC
NPEHAXW, YCTAaHABIMBAIOT B TOJOCTh Yepera Ju0o yepe3 KOHT-
pamnepTypy u dbpe3eBoe 0TBepCTHE B KOCTY uepena, 1100 Gpuk-
cHUpyIoIee YCTpoiicTBO «bolt». I mpoBeneHUs M3MepeHuit
JATYMKK PACIIoaraloT HEMOCPELCTBEHHO B BELLECTBE TOJIOB-
HOro mMosra Ha riyouHe 15—20 MM, B JJOOHOH MM BUCOUHOI
TOJISIX MO3Ta, KOHTpJIaTepaJbHO OCHOBHOMY OYary ITOBpEXKIIe-
Hus (puc. 4).

JloCTOMHCTBaMU MapeHXMMATO3HOTO M3MEPEHUS SIBIASIOTCS
HU3KAN PUCK TPaBMaTH3allMK BEIIeCTBA MO3Ta, WH(MEKIIMOH-
HBIX OCJIOXHCHMIA, MPOCTOTAa YCTAHOBKM II0 CPAaBHEHHIO B
BHYTPMXETYTOYKOBBIM METOIOM M3MEPEHUs BHYTPUUEPEITHO-
TO IaBJICHUSI.

B Hacrosiee BpeMst U1l MHTpamapeHXMMATO3HOTO U3MEPEHUsI
BY/I ucnosib3ytoT paziuyHble JATYMKU:

— ITHEBMATWUYECKMIl JATYMK C pa3layBacMbIM BO3TYXOM Oas-
JIOHYMKOM Ha KOHIIe (MOHUTOP «Spiegelberg»);

— JaTyuk MUKpoaedopMauuu  (MUKPOYUN) (MOHUTOD
«Codman»);
— ¢ubpoonTuyeckuit  gaTuuk (MoHUTOpH  «Camino»,

«Raumedic», «Liquoguard», «Sophyssa»).

Inudypanvhoe u cybdypanvroe usmepernue B

[Mpeumymectsom usmepenuss BUIl B snmumypasbHOM Wid
cyOaypasibHOM MPOCTPAHCTBAX SIBISIETCS] MPOCTOTA YCTAHOB-
KM JaTYMKa, a TAKXKe MEHbLIAd BEPOATHOCTb TPaBMaTU3aLU1
BEIllECTBA MO3Ta MO CPABHEHWIO C BHYTPUXKETYIOUYKOBBIM U
MHTPAIapeHXMMaTO3HBIM JaTYMKAMMU.

OmHAKO METO SMUAYPATBLHOTO WM CYOIypaIbHOTO OIpee-
nenusi BYJ] He o6magaeT HeoOXOAMMOI TOYHOCTBIO.
3navyeHns BY/I MoryT OBITh HEIOCTOBEPHBIMU MTPH TOBHIIIIE-
HUU BHYTPUYEPEITHOTO AABJICHUS WM MPU JOKAIbHOM JaB-
JICHWH, 0Ka3bIBAEMOM HETOCPEICTBEHHO Ha IaTYNK KOCTHBI-
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MU CTPYKTypaMu yeperna. B HacTosIee BpeMs 3MuaypaabHOe
WK CyOOypaabHOE PACIOIOXCHIE TaTIMKOB IS N3MEPCHMS
BY/I ucnon3yioT Bce pexe.

TpeGosanus k anmaparam Monuropunra BU/I u Tounocts
M3MepeHust BHYTPHYEPENHOr0 JaBIeHNs

OnTuMaabHOE YCTpOMCTBO A1 MOHMTOpMHra BYJ momxkHO
OCYIIECTBIISATh TOUYHOE M3MEPEHUE BHYTPUUCPEITHOTO JaBIie-
HUS, UMETh HaWIyyllee COOTHOLIEHUE CTOMMOCTh/3(D(MeKTB-
HOCTb M HAMMEHBIINI pUCK ocloxHeHwi [10].

AMEpUKaHCKOI accolualyeil, KOHTPOJIUPYIOLIel MpuMeHe-
HUE MEOWIIMHCKOTO MHCTpyMeHTapus (Association for the
Advancement of Medical Instrumentation), ObL1 pa3padoTaHbI
TpeboBaHus K ycTpoiictBaM MoHutopuHra BU/ [10]:

* HeoOXOMMMBII I1aa30H U3MEPSIEMOTro JaBIeHUS B IIpee-
Jax ot 0 go 100 MM pT. CT.;

* ToyHoCTh u3MepeHus: BUJl nomkHa coctaBiasith +2 MM pT.
CT. B inana3oHe aasneHus 0—20 MM pT. CT.;

* MakcuMasbHas omubka usmepeHusi BUIl He nomkHa mpe-
Boiath 10% B quamnazoHe ot 20 1o 100 MM pT. CT.

JIns1 OLIEHKM TOYHOCTM PA3NUYHBIX CHCTEM MpPU U3MEPEHUU
BYJI Ob1 mpoBeneH psa  McciaenoBaHuil. Hampuwmep,
E. Munch u coasr. (1998) cpaBHMIN Mexay coboii moka3aTe-
i BUJI, uamepsiemble TPy MOMOILY BHYTPUKEITYI0YKOBBIX U
MHTPANapeHXMMAaTO3HBIX (BUOPOONTUYECKUX NaTYMKOB. B
85% wHaOmomeHuit ganHele BYJ]  coBmamamu  [16].
L.O. Koskinen u coast. (2005) uccinenoBaiy TOYHOCTh U3Me-
PEHUST BHYTPUYEPEITHOTO NaBAeHUSI MHTpanapeHXUMAaTO3HbIM
JTAaTYMKOM MUKponedopMaluu, mo CpaBHEHUIO C JaTYMKOM
MUKpoeopMaIii, MHTETPUPOBAHHBIM B BEHTPUKYJISPHBII
IpeHax (Kak pedepeHCHBII METOH) MpU OJHOBPEMEHHOM
monutopupoBanu BU. Tonbko B 21% HabmomeHUit GbIT
oTMeueH apeiid HyneBoro 3HaueHus: BU/l 6onee £2 MM prT. CT.
TOCJIe YOaJeHUs JaTIMKa 13 TOJIOCTH Yepera, a ormnane BUJI
6osee £2 MM PT. CT. IO CPAaBHEHUIO C BHYTPUXETYIOUYKOBBIM
n3MepeHreM ObLIO0 3apUKCHUPOBAHO TOJIBKO B 22% Habmoe-
Huit [12].

B 3aBMCMMOCTM OT TOYHOCTM H3MEPEHMsI BHYTPMYEPEITHOIO
JIaBJICHHS M COOTHOILECHHUST CTOMMOCTh/3(P(MEKTUBHOCTD JATUN -
ku BU/I pacnpenensiorcs B cieayloleii mocuaeaoBaTe bHOCTH
B ITOPSIIKE YOBIBAHUS:

1. BHYTpI/I)KCIIy,HO‘IKOBLIe TUAPABINYCCKUE CUCTCMbI C TCH30-
METPUYCCKUM JaTYUKOM.

2. Matunky MukpoaedopMay (¢ MUKPOYUIIOM) Uin (pudpo-
OINTHYECKHE JATUYNKU, MHTETPUPOBAHHBIE BO BHYTPILKENTY-
JI0YKOBBIC JIPEHAXKM.

3. MHTpanmapeHXUMaTO3HbIe JaTYNKU MHUKpoaedopMaluy (¢
MUKPOYUITOM) WK (DUOPOONTHYECKUE TATYUKH.

4. CybaypaibHble U MUIYpaTbHbIC TATYMKH JTI000T0 THTIA.

OcJ10xHeHns HHBa3MBHOr0 MoHuTOpHHra BYJI

Hngpexuyuonnvle ocrodncHenus

[To naHHBIM JTUTEPATYPbI, HANOOJIbLIAS YACTOTa UH(DEKIMOH-
HBIX OCJIOXKHEHMI HabIomaeTcs pH BHYTPUXKETYI0IKOBOM
mamepenuu BUJl (5—50%) 1mo cpaBHEHMIO ¢ MHTpamapeHXu-
MAaTo3HbIM pacmonoxeHueM gatyukoB BUJl (4—8%). Ilo
HalllMM JaHHBIM, CPEIHSS YacToTa MHGMEKIIMOHHBIX OCI0X-
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HEHUI mpu mpoBeaeHUU MoHuTopuHra BYJl cocraBiser
12%, npu KCIONb30BAHUU BHYTPUXETYIOYKOBOIO KaTeTe-
pa — 29%, a mpu MHTpamnapeHXUuMaTo3HoM usmepeHuu BU/J]
— 7%. CHuXeHWe 4acTOThl MH(MEKIIMOHHBIX OCIOXHEHUI
TOCTUTACTCS WX MPOPMIAKTUKON: CTPOTOe COOMOICHME TIpa-
BMJI aCeNTUKU IpU ycTaHoBKe aaTuyukoB BYUYJl u mpu ganb-
HeiileM BedeHUM OOJbHBIX ¢ MHBAa3MBHBIMU METOJAMU
MouuTopuHra BYJI, mpuMeHeHHEe 3aKPBITBIX CHUCTEM IS
copoca LICXK, KOHTpPOJb KJIETOYHOTO M OMOXMMHYECKOTO
coctaBa LICXK (ompenensioT COOTHOLIEHME KOJUYECTBA
SPUTPOLMTOB K JICHKOLMTAM, KOHIIEHTPAIMIO TIIOKO3BI U
JlaKTara).

lemoppaeuueckue ocaodcHenus (6Hympuyepentole 2eMamombl)

B OonbiivHCTBE TMpPOBEAEHHBIX MCCIEIOBAHUI IO OIIEHKE
cucteM MoHuTopuHra BUJI He ObL10 OTMEUEHO remMopparuye-
CKUX OCJIOXKHEHMI ITOCIe MMILTAHTAIIMK JaTIMKOB B IIOJIOCTh
yepena. [1o HaMM TaHHBIM, YaCTOTa BOSHUKHOBEHHUS BHYT-
pUUEpENHbIX TeMaToOM, CBSI3AaHHBIX C YCTAHOBKON NaTUYMKOB
BY/I, cocraBnsteT B cpenHeM — 1%, cpeqHsis yacToTa [/t BHYT-
PIXKEITyIOYKOBBIX KateTepoB — (0%, i mapeHXMMATO3HBIX
naTykoB — 2%. Hamm ObIIO 3aMKCHpOBAHO IBa CIIydast
00pa30BaHMsI TeMaTOM B MECTe pacrojioxeHus naTunka BU/L B
nosoct yepena (puc. 5). B oqHoM ciyyae 310 MoTpeboBaio
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MPUHLMTBI MOHUTOPUHTA BHYTPUYEPENHOTO [IaBNEHuS
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TOMa BOKDYT Zarduka BYJ (1) B neBoit BUCOUHOI Zone (2).
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Principles of intracranial pressure monitoring
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This article devoted to the diagnosis of intracranial hyperten-
sion in patients with intracranial hemorrhages. The persistent
increase of intracranial pressure leads to disruption of cerebral
perfusion, brain edema and ischemia. In this regard, fast cor-

rection of intracranial hypertension is one of the important
tasks of intensive care patients with intracranial hemorrhages.
The paper details the modern principles of measuring intracra-
nial pressure.
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CrtatuHBI B IpOPUITAKTUKE
1 JIeYCHU U ULIEMNYECKOro MHCYbTa

A.B. ®onsikun, JIA. Tepackuna

QIBY «Hayunviii yenmp nesponoeuu» PAMH (Mockea)

B cmamve Ha ocrosanuu aumepamypHbix aaHHle, B6KNI04AA pe3ynomambol prl’lHOMaClumaﬁHle paHOOMLL?HpO@aHHbIX nﬂaueﬁo KOHMPOAUpyembix uccaedosa-
HIJL?, nped(‘md@/leHbl COBPEMEHHble cmpamecui UCN0Ab308AHUA CMAMUHO6 6 nepewmoﬁ u mopuwoﬁ npod)walcmulce umiemu4eckoeo UHcyaoma. OmoenvHoe
GHUMAHUe yde/teﬂo 3d)g;be1<mueﬂocmu U nepcneKmueHviM HanpaeAeHuAM npUMEeHeHUus Cmamunoe npu 0Cmpom UHcyabme. Ha ocrosanuu 0606M4€HHbIX danmbvix
C¢0pMy/lup030Hbl pelcomeﬂdauuu 01 Ha3HA4eHUs CMAMUHOG ¢ uenvio npoqbwzalcmulcu U NeYeHUs UeMUu4ecKoeo uncyaoma.

Kntouesbie cJ10Ba: MIIEMUYECKUIT MHCYIBT, CTATMHBI, TPO(QUIAKTHKA, JICUEHUE.

MOCIeAHUE AECATUICTUSI B CTPYKTYpe CMEPTHOCTHU
HaceJIeHUs] TOMMHUPYIOLIee MECTO 3aHUMAIOT COCY-
JMCTbIC MOpaxXeHMsl Cepila, COCYAUCThIC MOopaxe-
HUsI MO3Ta U 3JI0Ka4eCTBEHHbIC HOBOOOPA30BaHMs,
P 3TOM PUCK IIPEXIEBPEMEHHOI CMEPTH B OCHOB-
HOM OIpeaeIsIeTCs BIUSHUEM TaKUX (PaKTOPOB pUCKa cepey-
Ho-cocyaucThix 3aboneBanuit (CC3), kak apTepuanbHas
runeptoHus (Al'), runepxonecrepuHeMus 1 KypeHue [8].

[unepxonecrepuHemMus Beeraa TpAAMLMOHHO PaCCMATPUBAJIHACD
B KaueCcTBE OCHOBHOTO (haKTOpa pUCKa KOPOHAPHOM, HO He
LepeOpoBacKynsipHoii matonoruu [34]. bonee Toro, B omimune
OT 3200JI€BaHMIl Cep/lia TUTEPXONeCTEPUHEMHS IOJITOE BPEMST
BOOOIIIE HE CUNTAIACh YETKO YCTAHOBICHHBIM (haKTOPOM pHCKa
MHCYIIBTA, YTO HAMPSIMYIO CBSI3aHO C STHOIATOTEHETHYECKUAM
pa3uuueM KOPOHApHOM M 11epeOpOBACKY/ISIPHOM IMaTONOTUU
[50]. HeiictButenbHo, mmemmudeckas 6onesnb cepaua (MBC)
MIPEICTaBIsAeT cO00iT MOHOGAKTOPHOE 3a00eBaHKe, 00YCIOB-
JIECHHOE KOPOHAPHBIM aTepPOCKICPO30M, TOTIa KaK IMPUYMHEL U
MEXaHM3MBbl MHCY/IbTa UYpPE3BBIYANIHO TIe€TepOTeHHBI. MIMEHHO
MOATOMY Ha MPOTSIKEHUH MHOTHX JIET, B XO[Ie MHOTOUMCIICHHBIX
SMUICMUOJOTUYECKIX ¥ 00CepBAIIMOHHBIX HMCCIIEIOBAHUIA,
BKJIIOUUBILIUX O0Jiee 450 ThIC. YeJl., He ObUIO BBISIBICHO aCCOLIMA-
K MexXmy ypoBHeM xonecteprHa (XC) M 9acTOTOl MHCY/IBTA
[52]. HanpoTuB, B paHHMX SMUIEMIOIOTMIECKIX HAOMIOIEHUIX
OblTa OOHapyXeHa obpaTHast B3auMOCBS3b Mexay ypoBHeM XC
1 YaCTOTOM BHYTPUYECPEITHBIX KPOBOM3IMSHUIA, B T.U. U yBeIMYeC-
HHEM CMEPTHOCTHU OT TeMOPPArniecKOro MHCYIIBTA CPEIH TIally-
eHToB ¢ ypopHeM XC menee 160 mr/m [38]. OnHAKO HECKOIBKO
TIO3Xe BCE K& ObLIa YCTAHOBIIEHA COIPSDKEHHOCTD MEXKITY TIOBHI-
nreHHbIM ypoBHeM XC 1 yBelIMdeHHEM pricka MH(bapKTa Mo3ra
[19, 39, 51]. IToka3aHo, uTo OTHOCUTENBHBII prcK (OP) cmepTu
TIPY HETeMOPParnyecKoM MHCYJIBTE TIPOTPECCUBHO HAPACTA T10
Mepe yBenmueHus KoHueHTpamuu XC [39]. OtMedeHo Takxke
noBbieHre OP uieMiyeckoro MHCYIbTa TIPK YPOBHE OOIIETO
XC 7 mmonb/n u Beie [44], mpu aToM mipupoct obmrero XC Ha
1 MMOJIB/T COMPOBOXIAICS POCTOM YACTOTHI MIIEMHUYECKOTO
uHcyJibra Ha 25% [67]. Bee nepeuriciieHHble (aKThl CTAIIM IIPE/I-
TIOCHIIKOM IS OCTIEMYIOIINX UCCIeNOBaHMIA, B KOTOPHIX ObLIa
peam3oBaHa unes cHikeHus pucka CC3 myTeM yMeHbIIeHUS
koHueHTpaiy XC 1 XC TUIONpOTeHOB HU3KOM TIOTHOCTH
(JITTHIT) mma3Mbl KpoBH.

IlepBudHas npoGuIAKTHKA HIEMUYECKOT0 HHCYIbTA

Bormutomienue atoit uneu TIpOLLIO JUTMHHBIA IyTb MOXCKaA OINTH-
MaJIbHbIX peI_HeHI/Iﬁ OT HEMEIMKAMEHTO3HBIX BO3IEHCTBUI 10
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BbIOOpa 6€30MmacHoro 1 3 GheKTUBHOTO JIEKAPCTBEHHOTO PeKU-
Ma. HememmkameHTO3HBIE BO3IEHCTBUS M B TIEPBYIO OYEpENb
JIMeTa MOKA3aJIu BIIOJIHE OOHAIEXMBAIOIINIA PE3Y/IbTaT M TIOI-
TBEPAWIN, UTO JIt000e CHIKeHKE YPoBHSI XC B KPOBU CITOCOOHO
TMOJIOKUTENIBHO BIIUSITh Ha BEPOSITHOCTD CEPACUHO-COCYAMCTBIX
ocnoxHeHuil. Haubonee ybeauTeqbHbIMU ObUIM PE3YJIBTATHI
Oslo Study, B KOTOpOM COOJIIOEHUE CTPOTOil TUETHI B COUeTa-
HUU C OTKa30M OT KypeHUs MPUBEJIO K CHIKeHUI0 YpoBHST XC
Ha 13% ¥ CONMPOBOXIAIOCH YMEHBIICHMEM BEPOSTHOCTU
uHdapkTa muokapaa (MM) na 47% [36]. OmHako ctano ode-
BUIHbIM, YTO [OCTaTOYHO palMKaJbHblE M3MEHEHMs o0pa3a
>KM3HH 3I0POBOTO YeJIOBEKA TPEOYIOT OOMBIINX YCUIUH IS UX
peaM3alii, a TporaraHaa TakuX Mep SIBISIETCS He CTOJBKO
MEIULIMHCKOM, CKOJIBKO OOIIErocy1apCTBEHHOM 3a1aueit.

Becpma mpuBIeKaTeNbHBIM IS PEHICHUS 3aMaYl CHIKCHMS
ypoBHs XC B KpoBU U iepBUYHOI npodunaktuku CC3 BbITS-
JIeJI0 Ha3HAYeHUE JIEKapCTBEHHBIX CPEACTB CAMOTO Pa3IMYHOTO
MeXaHM3Ma IEWCTBUS, HAYABIIUX IOSIBISTBCS C CEPEIMHEI
XX B. [3]. C a70i1 11I£/IbI0 MCTIONB30BAIM ICTPOTE€HbI, HUKOTH-
HOBYIO KUCJIOTY, (hUOPaThI, Mperaparhl, TOPMO3SILIME BCachiBa-
Hue XC B KuueyHuke. B psge uccneqoBaHuii yaaBanoch
TOOUTBCS OTIPENETICHHBIX PE3YIBTaTOB B OTHOIICHWU CHITKE-
Hus pucka CC3, oqHaKO HEPEAKO 3TO ObLIO COMPSIKEHO C TI0-
X0 IEPEHOCUMOCTBIO U IPYTMMU HETATUBHBIMU MTOCJIEACTBHSA -
MU WCIONb30BAaHUS TUIOJUMUAEMUYECKUX cpeacts [47].
Hecmotpst Ha 10CTaTOUHYIO 0Y€BUAHOCTH (DAKTOB, CBUAETEb-
CTBYIOIIMX O BO3MOXHOCTSIX CHYXKeHUSI YpoBHS XC B KpoBU
Kak croco0a nepsuyHoit mpodunaktuk CC3, mpakThuyeckoe
UCTIOb30BAHUE 3THX METOOB MPEICTABISIOCh BEChbMa MpPO-
O1emMaTU4HbIM [3].

B mocnennee mecarmnetrie XX B. B KIMHMYCCKYIO MPAKTHKY
OBLTM TIPEIIOXEHBI TAK HA3bIBAEMbIC CTATHHBI — WHTHOMTOPEI
3-TMAPOKCHU-3-METHIITTIYTaPMI KOIH3MMA A PelyKTasbl, KOTO-
pble MepBOHAYAIBHO HCIIOIb30BATUCH B OCHOBHOM ISl BTO-
praHoit ipodunakTuku CC3 y MallMeHTOB ¢ HACIEACTBCHHEI-
My puciaunuaemusmu. Bepositno, WOSCOP Obiio mepBbiM
HCCJIENOBAHNEM, MOCBSIIEHHBIM M3YYEHUIO POJU CTaTHHOB B
nepsuuHoit nmpodunaktuke CC3. B aTOM McciaenoBaHuM
Ha3HauyeHUe MpaBacTaTuHa B 103¢ 40 Mr MyXXUlHaM B BO3pacTe
45—64 n1et ¢ CyIeCTBEHHO MOBBIIIEHHBIM YpoBHeM XC B KPOBH
U OTCYTCTBUEM B aHaMHe3e mepeHeceHHoro MM B TeueHue
5 JIeT TPUBENIO K TOCTOBEPHOMY CHIDKEHUIO PHCKAa CMEPTH OT
WUBC wu wuyacrotel HedaranpHoro MM Ha 35% [56].
AHaNIOrMYHbIe JaHHbIE OBLIY MOJYYEHbI B XO/1€ IPYTOro UCIIbI-
TaHUS C UCTIONB30BaHMEM JloBacTaTuHa [29].
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B Hacrosiiee Bpemst yOeaMTEeNbHO J0Ka3aHa IPEBEHTUBHAS
3¢ (HEeKTUBHOCTD UINTETBHOTO MpHeMa CTATUHOB MPU KIIMHM-
YyeCcKIUX MposiBiIeHusIX atepockiieposa (MBC, kapoTuaHblii ate-
POCKIIEPO3, OOIUTEPUPYIOIINIA aTePOCKIEPO3 HIKHUX KOHEY-
HocTeil), caxapHoM nuabdere (CJI) 2 Tuma [2, 11, 13, 40, 43].
CornacHo pe3yJibTaTaM MHOTOYMCIEHHBIX HCCIIeI0BaHUI
cMeptHocTh 0T CC3 mpu UIMTENIbHOM JIEYeHUH CTATUHAMU
cHuaeTcsl B cpeiHeM Ha 30%, TaBHBIM 00pa3oM, — 3a cueT
YMEHbIIIEHUST YacTOThl pa3Butiss MM M Opyrux mposiBIeHuiA
HBC [18, 27].

B KkoHIIe MPOILTIOro CTONETHsI B KPYMHBIX UCCIEIOBAHUSIX TIO
BropuuHoii npodunaktike MBC ¢ mpumeHeHreM cUMBacTa-
THa [55] 1 npaBacTaTuHa [49, 61] y malMEHTOB ¢ KOPOHAPHOIA
naToJiorueil Obulo BhIsIBICHO CHUXeHue OP uimemuyeckoro
uHcynbra Ha 19—32% [23]. B uacTHOCTH, B OTHOM U3 KPYITHEH -
mmx uccnenoanuii Heart Protection Study (HPS) mpunsin
ydactiie 20 536 maumMeHTOB ¢ KOPOHAPHOM IMATOJOTMEN MIN
(bakropamu pucka CC3. B pesynbrate MATUIETHETO JeUeHUs
CUMBACTaTUHOM B 7103¢ 40 MT B CyTKU HAOIIOAAIOCh CHUXEHUE
OP nepsoro uHcynbsra Ha 25% (p<0,0001). ITpu aTOM yMEHB-
merne OP uieMuyeckoro MHCYIbTa ObLI ellie 00JIee OTYETIIM-
BbIM (Ha 30%), Torma Kak 4acToTa pa3BUTHUS TeMOPParnyecKo-
TO MHCYJIBTA CYIECTBEHHO He U3MeHMnach [60)].

[Mo3utBHBIC 3(h(HEKTH JTCUCHUS CTATHHAMM MALIMEHTOB KaK ¢
MBC, tak 1 6e3 KOpOHAPHOIi MAaTONIOTHH, OBIIN ITOATBEPXKIIC-
HBI pe3y/bTaTaMyl OOLIMPHOTO MeTaaHaIM3a, OXBaTUBIIEro 65
KIMHAIeCKUX McbiTanmii 1 200 607 mampueHToB, TPOXOIUB-
KX JIEYeHUE C MOMOIIbI0 PA3IMYHBIX PEXMMOB JIUIUICHU-
katonreit Teparmuu [20]. OOHapyXXeHO CTaTHCTUYECKUW 3HAYM-
Moe cHxeHre OP uHcynbra Ha (hoHe Tepanuu CTAaTUHAMU BHE
3aBUCUMOCTH OT HAJM4Usl KOPOHApHOH marojioruu. B 1o xe
BpeMs IpyIHe PEeXUMBI JTUIMMACHIDKAIOUINX BO3ACHCTBUI
(mmeta, uOpaThl, MOJMHEHACHIICHBIC XUPHBIE KHUCIOTHI,
HUKOTMHOBAS KUCJIOTa) HE TIPOIEMOHCTPUPOBAIN CYLIIECTBEH-
HOit monb3bl. [ToaTOMy Tepamusi cTaTUHAMU Cpeau BCEX BO3-
MOXHBIX MeTomoB CHIXKeHHMS XC ocTaeTcsl eIMHCTBEHHBIM
TEeUCTBEHHBIM CITOCOO0M MPOGMIAKTAKN HUIIEMHYECKOTO
MHCYJIBTA.

Haubonee yoeauTenbHble pe3yabTaThl, 10Ka3bIBAIOLINE TTOIb3Y
CTaTMHOB B paMKax mnepBuyHoi mpoduaaktuku CC3, 6bur
TIOJTyYeHbI B PAHAIOMU3UPOBAHHOM TIAIE00 KOHTPOIMPYEMOM
uccienoBanuu JUPITER [53]. B aToMm ucmbITaHNM y9acTBOBA-
JIM TIPaKTUUYECKKU 3A0pOBbIe MYy:KUYMHBI (B Bo3pacte 50 neT u
crapiie) U XKeHIMHbI (B BospacTe 60 JIeT U cTaplie), KOTOphle
He umenu HU CC3, HU runepxonectepuHeMun (yposeHb XC
JITTHIT Huxe 3,4 MMOITb/TT), HO XapaKTepH30BAINCH YBEIMYE-
HUEM [oKa3aTeNeil BhICOKOUYBCTBUTENbHOTO C-peakTUBHOTO
6enka (CPB) go 2,0 mr/n wm Beime. [locne panmoMu3annn
YYaCTHUKY TOSydanu posyBactaTuH (20 Mr/cyT) wim miane6o.
B xavecTBe nmepBUIHOrO KOMOMHMPOBAHHOTO MCXOIA YUUTHIBA-
1 pa3Butve HedaTtanbHoro MM, HedaraabHOro MHCYIbTa,
TOCTIMTAIN3ALMI0 B CBSI3M C HECTaOMIIBHOW CTEHOKapIMeid,
BMEIIATETbCTBO MO PEBACKYJISIPU3AIIMT aPTEPUI MU TOKYMEH-
THUPOBAHHYIO CMEPTh BCIIEACTBUE CEPACIHO-COCYIMCTOM TIpH-
YMHBI. B rpymnme mojyyaBiix po3yBacTaTUH OTMEYEHO JOCTO-
BEPHOE CHIKEHME YAaCTOThI BCEX KOMITOHEHTOB MEPBUYHOTO
KOMOMHUPOBaHHOTO ucxona. Tak, yactora HedartanbHoro UM
yMeHblnIach Ha 65%, Bcex ciydaeB UM — nHa 54%, Heda-
TaJbHOTO MHCYJIBTA M BCEX CIy4aeB MHCYIbTa — Ha 48%.

Haubonee monHo AaHHbIE O BAMSHMM CTaTMHOB Ha Bepo-
STHOCTh CEPACUHO-COCYIUCTHIX OCIOXKHEHUH Y JINII 03 SIBHBIX
npusHakoB CC3 0000IIeHHI B psific KPYITHBIX METaaHATM30B,
Ipu 3TOM 0c000€ BHUMAaHME YAENSETCS T0303aBUCUMBIM
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acriektaM apdexkTuBHOCTH |7, 22]. Tak, py IeueHUN CTaTHHA-
MM MALEHTOB HU3KOTO CePACYHO-COCYAUCTOrO PUCKA OTMEYe-
HO JIOCTOBEPHOE CHIXEHUE CMEPTU OT BcexX mpuuunH Ha 10%,
MpUYeM TIPU JICYEHUH BBHICOKMMU J03aMU CTATHHOB (HAIpH-
Mep, atopBacTaTuH 80 Mr/cyT) OP cMepTenbHbIX MCXOI0B CHU-
kKaincs Ha 15% [63]. I1pu 5TOM pUCK MHCYJIBTA HE3aBUCUMO OT
ero MPUYMHBI cHU3WICS Ha 17%, a TMpy Jle4eHnW BBICOKUMU
no3amu craTuHoB cHikeHue OP cocraBuno 30%. CHinkeHue
pucka (aTaJbHOTO MHCYJIBTa TaKXkKe OBUIO Oosiee 3HAYUTENb-
HBIM TIPY Ha3HAaYeHWM BBICOKMX 103 cTaTMHOB (—50%), yem
U JICYCHU M HU3KUMU 103aMu (—5%). B omHOM 13 mocleaHux
MeTaaHan30B 1o nepBuyHoil mpodunaktuke CC3 (19 rpymm
McCIIe0BaHMiA, KOJTMYECTBO MAMEHTOB — 56 934) GbLT0 moKa-
3aHO, YTO JICYCHHWE CTATHHAMMU COIPOBOXIAIOCH CHIKEHHEM
obuieit cMepTHOCTH Ha 14%, (haTaibHbIX ¥ HedaTaIbHBIX Cep-
JIEYHO-COCYIMCTBIX OCITOXHEHU — Ha 27% u (araabHBIX U
HedaTa bHBIX UHCYIBTOB — Ha 22% [59].

be3zonacHocTh BBICOKOJ030BOM Tepanmuu CTaTUHAMU Oblia
J0Ka3aTeJbHO  TMPOAEMOHCTPUpOBAHA B  METaaHalu3e
C. Cannon u coasr. [24]. B yacTHOCTH, B TpeX KPYITHBIX HCCIIe-
JOBAHUSX C MCIIOMb30BaAHMEM aTOpBacTaTHHA B 103¢ 80 Mr/cyT
gyacToTa ciydaeB pabmommonusa coctaBmira 0,04—0,05%,
YacTOTa TMOBBILIIEHUS] aKTUBHOCTU KpeaTUH(OCHOKUHAZH —
0,15-0,4%, a akxruBnoctu ACT/AJIT Gosee 3-X BepxHUX IIpe-
nenoB HOopMmbl — 1,2—1,33%. Jleuenune cratuHamu (BKJIOYast
BBICOKME JI03bl) TAKXKe HE COMPOBOXIAIOCH MOBHIIIEHUEM
pHCKa TeMOpparuyeckoro MHEyasTa [24]. BaxkHo 0TMETUTD, 4TO
YacToTa reMopparuyeckoro MHCYy/bTa He OblLia CBs3aHa HU CO
CTETICHBIO CHIKEHMS, HU C TOCTUTHYTHIM ypoBHeM XC JITTHIT.

TakuM 00pa3oM, TaHHBIE MHOTOUMCIEHHBIX KPYITHOMACIITA0-
HBIX MCCIICHOBAHUI CBHMICTEIBCTBYIOT O TOM, UTO, Ha3Hauas
CTaTUHBI MPAKTUYECKU 3MOPOBLIM JIMIIAM, HO B TO Xe Bpems
nMmetonmM Beicokmii puck CC3, MOXKHO CYLIECTBEHHO TOBJIU-
ATh Ha Cyab0Y TUX JIIOJIEi B NabHeiieM. be3ycioBHO, ctaTu-
HBI SIBJISIOTCSl JIUIOb YACTHIO TEPANUM OOJNBHBIX BBICOKOTO
pucka (Kak MeIMKaMEHTO3HOM, TaK M HEeMEANKAMEHTO3HOM), 1
Ha3HaYeHKE APYTHX JICKAPCTBEHHbBIX CPEACTB UMEET He MEHb-
1iee 3HaueHue. [1pu nosbiernu yposHsi XC y BHELIHE 300PO-
BBIX JIIOICH I1e/IecO00pa3HOCTh TUIOMUIMAEMUIECKOI Tepa-
MUY OTIPEIEISIeTCS CKITFOUNTEIbHO HATMINEM BEICOKOTO CYM-
MapHOTO PUCKa CMEPTEIbHBIX CEPACYHO-COCYIMCTBIX OCIOX-
HeHuit — 6osee 5% mpu ouenke no ikaine SCORE [10, 33].
OnHako BOIpoC, 00/1a1a10T JIM CTATHMHBI CBOMCTBOM HEHPOIIPO-
TeKIKW TIPA OCTPOM HIIEMUUYECKOM ILIepeOpPOBACKYISIPHOM
TOPaXXeHNH, OCTAETCS TPEAMETOM TTPOIOJIKAIOIINXCS THCKYC-
CUI 1 UCCIIENOBAHWIA.

CraTuHbl B OCTPOM NEPHOAC NIIEMHYECCKOr0 HHCYJIbTA

CornacHO COBPEMEHHBIM IIPEACTaBACHUSIM, HIIEMUYECKUI
MHCYJIBT — 3TO CJIOXHBII MHOTOKOMIIOHEHTHBIM KITMHITIECKUIA
CUHIPOM, DPa3BHBAIOIIUIICS BO BPEMEHW M TPOCTPAHCTBE.
Winemust Mo3ra cBsi3aHa ¢ KackajaMy B3aMMOJEHCTBUI KOM-
MOHEHTOB KPOBM, 3HAOTE/IMsI, HEUPOHOB, TIMKM M IKCTPALIEN-
JIONSIPHBIX CTPYKTYpP BelllecTBa Mo3ra. MHTEHCMBHOCTb yKa-
3aHHBIX TIPOIIECCOB U CTETICHD TTOBPEXACHMS CTPYKTYp MO3Ta
OTIPEENSIOT PA3IMYHYI0 BBIPAXXEHHOCTh HEBPOJIOTUYECKOTO
neduiura y 00JbHBIX, EPEHECHINX UHCYIBT [5].

OCHOBHBIMH CTPAaTETNMUCCKUME HATIPABICHUSIME TEPAITUU OCT-
POro MIIEMUYECKOTO HapylIeHUsST MO3TOBOTO KPOBOOOpallle-
HUSI, BHE 3aBUCHUMOCTU OT €ro MPUUYKMHBI, SIBISIOTCS penepdy-
31s U HelipoHanbHas nportekuus. Heliponporekius noapasy-
MEBAET MoJ CO00M KOMIUIEKC MEPOINpPUATUI, HampaBAeHHbIX
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Ha MpeIoTBpallieHUue Pa3BUTUS MM OcjIablieHre HeraTMBHbBIX
MOCJIEACTBUI OCHOBHBIX 3BEHbEB MATOXUMUUECKOTO KACKaa,
MPUBOASIINX [IPY UIIEMUM MO3Ta K 00paTUMbIM MeTaboInye-
CKUM M3MEHEHUsIM HelipOHOB MU UX THOeH [6].

Ha npotstkeHuu nocaeqHux 1eCTUNETHI ObUTO CO30aHO MHO-
3KECTBO OKCTIEPUMEHTATBHBIX MOJIENIei Pa3TMIHBIX HEBPOJIOTH -
yecKuX 3a001eBaHUI TSI U3YYEHMST MEXaHU3MOB THOEIH Kile-
ToK. Ha 0oCHOBaHMM HOBOTO MpPeNCTaBICHUS O TEHETUUECKUX U
MOJIEKYJIIPHBIX MEXaHM3Max LepedpaibHOrO0 MOpaKeHUs
COBpPEMEHHBIE CIIOCOOBI HEHPOTPOTEKLIMK ObLIU YCTIEITHO BOC-
MpOU3BeEHbl Ha XUBOTHBIX [4]. B TO e Bpems MHOTME paH-
JIOMU3MPOBAHHBIE TUIALE00 KOHTPONMPYEMbIE MCCIENOBAHMS
M0 HEUPOMPOTEeKIMK y YENIOBeKa MPU OCTPOM MHCYIBTE HE
MPOJEMOHCTPUPOBATIM TMOJOXKUTENbHBIX pPe3y/bTaToB. bonee
TOTO, HEKOTOPBIE UCCNIETOBAHNUST OBUTH TOCPOYHO MPEKPAIIEHbI
BCJIEJICTBUE YBEJNUYEHUs PUCKA HETaTUBHBIX 3(hGhEKTOB U
OTCYTCTBUS TePaneBTUIECKON MoJb3bl [45, 57].

OO6palieHue K CTaTUHAM KaK CpeICTBAM HeMpOMPOTEKINY PU
OCTPOM MHCYJIbTEe 0a3MpyeTcsl Ha pe3yJbraTaX MHOTOUMCIECH-
HBIX 3KCIEPUMEHTATbHBIX UCCIEN0BaHUI. BbUTo Obl HaMBHO
MpenrnoaraTh, 4To MocTeneHHoe CHxkeHue ypoBHs XC u mia-
HOMepHAasi CTa0MIM3aIUs aTePOCKIEPOTUYECKON OJISIIKA
UTPAIOT BEyIyl0 poiib B TPENOTBPALIEHUN ObICTPOTEYHBIX
MaTOJOTMYECKUX MPOLIECCOB, COMPOBOXIAIOIINX KACKa/ UIlIe-
MUYECKOTO TOBpexXaeHUsT Mo3ra. OOOCHOBAHHOE OXHUIAHME
MOJB3bl TIPUMEHEHUSI CTATMHOB C 1IEJIbI0 HEWpPOMPOTEKINU
CBSI3bIBAIOT C HAJIMYUEM Yy HUX MHOTHMX JPYTMX TepaneBTHYe-
ckux 93(h(HeKToB, He CBI3AHHBIX HAMPSIMYIO C TOPMOXEHUEM
cunteza XC. Otn a(pdeKThl, pa3BUBaIONIMECS 3HAUYUTEIBLHO
ObIcTpEE OCHOBHOTO TMITOJUMUAEMUIECKOTO JEUCTBUS,
00YCJIOBJIEHBI COBEPIIEHHO MHBIMU, IO CHX TOp €Ille U3ydae-
MBIMM MEXaHU3MaMU JOMONHUTENBHOTO (MIEHOTPOMTHOrO)
neiictus [1]. Tak, B 9KcIiepMMeHTe TTOKa3aHO, YTO HEeWpornpo-
TEKTUBHbBIE CBOMCTBA CTATUHOB OIMOCPEMYIOTCS Pa3TUYHBIMU
MeXaHW3MaMM, BKJIOYasl TOJABICHUE TIyTaMaT-UHIYLUPO-
BAaHHO! 3KCAWTOTOKCUYHOCTH, OcJIabieHue MepeKUcHOro
OKHCJIEHUS, YCUJICHUE ODHAOTEIMANbHOTO CUHTE3a OKCHAA
a30Ta C TOJOXUTENbHBIM BO3ICHCTBUEM HAa MUKPOLMPKYJISI-
1110, YMEHBILIEHNE BOCTIATUTEbHON PEaKIIMU 32 CUET MOMYJISI-
MM IIMTOKMHOBOTO OTBETa, CHMXeHue KoHueHrtpaiyuu CPb
[25, 41, 48, 64, 66]. TakKe CTaTUHBI JEMOHCTPUPYIOT aHTH-
arperauMoHHblil U GubpuHoIUTUYECKUiT 3hdekTsl [17, 42].
Ha ¢one mx mpumeHeHMs oTMeueHA CTUMYJSIMS HEHPO- U
AHTMOTeHe3a, KoJlaTepanu3alisi MO3rOBOTO KpoBooOpalle-
HUsI, YBEIMYEHME MO3TOBOTO KPOBOTOKA M YMEHBIIIEHHUE Pa3-
MepoB nHpapkra mosra [15, 25, 67].

HeobOxomuMocTs M BO3MOXHOCTh NMPUMEHCHMS CTaTHHOB B
0CTpoil (haze MIIEMUYECKOTO MHCY/IbTa M3yyaJach B MHOIO-
YUCIEHHBIX MCTbITaHUAX. OCHOBHBIE 1€MW HCCIIe0BaHUIA
Kacajnch 11eJeCO00Pa3HOCTHU MPOIODKEHNUS paHee TIPOBOIB-
LIEHCS Tepanuy CTaTUHAMM WU €€ PaHHEW NEPBUYHOM UHU-
IIAIM1, ONTUMAJTbHBIX JO3MPOBOK CTATMHOB, X BIUSHUS Ha
BOCCTAaHOBJICHNE HAPYIICHHBIX HEBPOIOTMYCCKUX (DYHKIIUIA,
JIETaIbHOCTh, YaCTOTy PeUuauBOB. Tak, B paMKax OTHOTO U3
PErUcTpOB OBLIO MOKA3aHO, YTO IJIUTEIbHOE UCIIOJIb30BaHKE
CTAaTUHOB 10 MHCYNIBTAa ACCOLUMPYETCS C JYIIIAM HEBPOJIOTH-
YeCKMM BOCCTAHOBJCHMEM, YMEHBIICHUEM TOCHUTaIbHOM
JIETaJIbHOCTU 1 OoJiblIed (PyHKIIMOHATbHON HE3aBUCUMOCTbIO
Ha MOMEHT BBINMCKHM 13 cTalroHapa [16]. B npyrom oGcepsa-
LIMOHHOM HCCJICIOBAHMY MPOAEMOHCTPUPOBAHO, YTO HE TOJb-
KO TIPEMIIECTBYIONIMI MPUEM CTaTUHOB, HO ¥ HETPEPBIBHOE
MIPOJOIKEHHOE JICUCHIE MU TI0CTIe UIIeMUYECKOTO MHCY/IbTa
COIPOBOXKAACTCS JYYIIUM (HYHKIIMOHATbHBIM UCXOAOM U HEB-
posornyeckuM BocctaHopieHueM [30]. HaubGonblias mosb3a
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CTaTiHbl 1 ULLEMIYECKWI MHCYNLT

MIPY 3TOM OTMEYasIach Ha ()OHE BBICOKMX JO3MPOBOK CTATHHOB
(cumBacTatiH Gosee 60 MT B JieHb) M paHHEH WHULIMALMHU (B
npezienax 48 4acoB OT pa3BUTHSI MHCY/IBTA) TEPATUU CTaTUHA-
mu. bosee Toro, naxe HeOOJBIION TEPEPHIB MPEXIE MPOBO-
JIMBLIETOCS JICYEHUS ACCOLIMUPOBAIICS C MOBBILICHHOM TOCTHU-
TaJIbHOM JTeTanbHOCThIO [30].

Nzyyaemomy Bompocy ObLIM TTOCBAIIECHBI TAKKE U METaaHAM-
3bl PA3IMYHBIX OOCEPBAIIMOHHBIX KIMHUYECKUX MCCIIEI0Ba-
HUii. B oHOM 13 HUX Oblia OOHApY:KeHa He TOJIbKO TTO3UTHB-
Hasl CBSI3b MEXIYy MPEAIIECTBYIOIMM TPUEMOM CTATUHOB U
01aroNPUATHBIM (PYHKIIMOHATBHBIM MCXOIOM, HO 1 TTOKA3aHo,
4TO B YCJOBUSIX TTPOIOJIKAIOIETOCS TIPUEMa CTATUHOB HAMITYY -
111ee BOCCTAHOBJIEHME OTMEUAIOCh B IPYMIe OOMBHBIX C JIAKY-
HapHbIM UHGapkToM [20]. Pe3ynbraThl mocaeaHero o0mmpHo-
ro MeTaaHaaM3a B OYepefHOI pa3 MOATBEPIUIN, YTO TIPUEM
CTaTMHOB B IE0I0TE UIIEMUYECKOTO MHCYJIBTa ACCOLIMUPYETCSI C
O1aroNpUsATHBIM (DYHKIIMOHATBHBIM KcXomoM [26]. OmHako
ABTOPBI CTIPABEIMBO YKA3bIBAIOT, YTO OOJIBIIMHCTBO Pe3yJibTa-
TOB, BKJIOYas MeTaaHalu3bl, ObUIM OCHOBAHBI HA JTaHHbIX
00cepBallMOHHBIX MccaenoBaHuit. CrielMagbHO CIIJTaHUPOBAH-
HBIE PaHIOMU3UPOBAHHbIE TIALIE00 KOHTPOJIUpPYEMbIE UCCIIe-
JIOBaHMS POJIM CTAaTUHOB B OCTpoil (hase WUIIEMUUECKOro
MHCYJIbTa KpaiiHe MaJO4YMCICHHBl M OTPaHMYEHBI IO MOCTaB-
JIEHHBIM 3a71auaM. B eMMHCTBEHHOM MeTaaHa 3¢ BOCbMU paH-
JIOMU3MPOBAHHBIX KOHTPOJIUPYEMbIX HUCIBITAHUI, BKIIOUUB-
meM B 0OIIel CIOXHOCTH 625 OOJBHBIX C WIIEMHYECKUM
WHCYJIBTOM JIMOO0 TPaH3UTOPHOU uieMuyeckoii arakoit (TUA),
MOKa3aHbl COMOCTABUMbIE PUCKU TOCTUTAIBbHON JIETaTbHOCTU
B IpyIIax 00JbHbIX, TOTyYaBLIMX CTATUHBI MO0 miaiebo [58].
JleueHne OBIITIO HAYATO B TIEPBBIC IBE HEMETM OT MOMEHTA pa3-
BUTHSI HEBPOJIOTMYECKOM cuMnToMaTuku. [Ipu atoM nmomumo
001Leil CMEPTHOCTH, 0OYCIOBIEHHO MO3TOBBIM MOPAXKEHUEM,
KPOBOTEUEHUSIMU, WH(DEKIIMOHHBIMU OCJIOXHEHUSIMU, Hera-
TUBHBIMU JIeKapCTBEHHbIMU 3dexTamMu, Ipyrue KOHEUHbIE
TOUYKM TIPOaHATM3MPOBaHbI He ObUTH. K coXaleHuto, OTHOCH-
TEJNbHO TIO3[HEE HAYalo TEeparnuy CTaTUHAMM UM HEIOOIIeHKa
BCEX BO3MOXHBIX MOTEHLUANbHBIX MMO3UTUBHBIX MOMEHTOB,
CBSI3aHHBIX C UX IPUEMOM, HE TIO3BOJISIIOT C/IeJaTh ONPeeIeH-
HBIX TIPAKTMYECKUX BBIBOJIOB. BeposiTHO, cybaHanim3, BHITION-
HEHHBII B paMKax MPOCHEKTUBHOTO PaHAOMU3MPOBAHHOTO
uccnenoBanus SPARCL, ocraercs eIMHCTBEHHBIM, Te OTpa-
JK€Ha Pa3HOCTOPOHHSISI TOJIb3a OT MPE/IIECTBYIONIETO U TPO-
JOJKEHHOTO TIpMeMa CTaTMHOB TIPU OCTPOM HMHCyJbTe [32].
Tak, 1o cpaBHEHMIO C TUTalebo B IpyIIe JeYeHUsT aTopBacTa-
TUHOM Cpeiu OONIbHBIX, MEPEHECIINX B XONe HaOMoneHMUs
TIOBTOPHBII WIIEMUYECKUI WHCYJIBT, OOHapy:KeHa MEHbIIast
qacToTa (paTaJbHBIX M MHBATUIM3UPYIOIINX MHCYJIBTOB 1 00JTb-
IIee YMCIO0 HE3aBUCUMBIX B (DYHKIIMOHATBHOM OTHOLICHUN
MALUEHTOB.

HaxomnneHHast K HacTosiieMy BpeMeHU MHGOPMaIus O 103U~
TUBHBIX pe3yJIbTaTaXx M OTCYTCTBMM HETaTUBHBIX 3((HEeKTOB
TIPUMEHEHHS CTATMHOB TIPH OCTPOM MHCYIIBTE BCENAeT HAMEXK-
Ibl Ha MX JaJbHEMIlee IMMPOKOe MPUMEHEHHE B KauyecTBe
OJIHOTO M3 CrocoboB Heliponpotekuu. HecMoTpst Ha To, 4UTO
JIOKa3aTeTbHBIN YPOBEHb X MCIIONB30BAHMS ITPU OCTPOM HIIIE-
MUYECKOM HHCYJAbTe HE MOCTaTOYHO BBHICOK, BIEPBbHIC B
MOCJIETHUX PEKOMEHIAIMSX 10 BEICHUIO OONBHBIX C OCTPHIM
UIIEMAYECKUM MHCYJIBTOM OTMEUEHO, YTO TTalleHTaM, MTOCTO-
STHHO TPMHUMAIOIIMM CTAaTUHBI 10 Pa3BUTHUS UILEMUYECKOTO
MHCYJIbTA, 1eJIecO00pa3HO TPOMOIKUTh JAHHOE JieueHHe
(Kmacc Ila; ypoBeHb mokasatenbcTB B) [35]. B HacTostmmmii
MOMEHT MpPOAOIKAIOTCS MEXIYHAPOIHbIE PaHIOMU3MPOBAH-
Hble miatedo koHTponupyemble uccaenopaHuss NeuSTART 11,
EUREKA u STARS07, 1ieab KOTOPHIX YTOYHUTH CaMOCTOSI-
TEeJbHYIO POJb CTAaTUHOB B YAYYIIEHUM (YHKIIMOHATbHOTO
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ucxona, TMPEAOTBPAIlEHUMM PAHHUX PEUMUAMBOB HHCYJIBTA,
YMEHbIIIEHUS JIETATbHOCTH 1 UX BIUSTHUE HA 3 (HEKTUBHOCTD U
6e30MacHOCTb TPOMOOIUTHYECKOI Teparuu [IMT. 1o 26].

Bropuunag npouIaKkTHKA HIIEMHYECKOT0 HHCYIbTA

Bomnpoc o nenecoodpaszHocti U 3h(HeKTUBHOCTH UCTIOIb30BA-
HUSI CTATUHOB B LIEJMSIX MPOMUIAKTUKY TTOBTOPHBIX HapyIle-
HUI MO3rOBOTO KPOBOOOpAIIEHMSI TAKXKE TUTEILHOE BpeMsi
0CTaBaJICs TIPEIMETOM JIUCKYCCHA, T.K. TUTIEPXOJIECTEPUHEMUS
He sIBJSETCS OO0JIMIaTHbIM (DaKTOPOM pPHCKAa IMOBTOPHOTO
MHCYIIBTA, IIaTOTeHe3 KOTOPOro pa3HooOpa3eH M He Bcerna
00YCJIOBIIEH aTepOCKIEPO30M. [UMOTeTMYECKM YMEHbLIEHUS
pucKa peLuIrBa NPY JICYEHUN TUTIOIUITUAEMITIECKIMU TIpe-
mapaTtaMyd MOXKHO ObLIO OBl OXHIATh B MEPBYIO OUepeab IpU
MHCYJIbTE, aCCOLMMPOBAHHOM C aTePOTPOMOOTHYECKUMU
OCJIOXHEHUSIMU.

BriepBrie usydeHue 3¢GheKTUBHOCTH CTAaTHHOB B OTHOIICHUM
TIpeayIpeXIeHUS MHCY/IbTa Y TALMEHTOB C IIepeOpOBaCKYyIIsp-
HbIMU 3a0071eBaHusIMM (LIB3) B aHamMHe3e ObLIO BBIMOJIHEHO B
uccneposanun HPS [60]. Heobxonmumo oTMETHUTh, YTO paHee, B
koHIe 90-x . XX B., HapsAmy ¢ OTCYICTBHEM YBEPEHHOCTH B
Tosib3e HazHaueHus1 ctatuHoB nipu LIB3 cymiectBoBano MHe-
HUE O BO3MOXHOI OMAcHOCTW TaKOro JICYEHUS U, TMPExIe
BCEro, B CBSI3U C YBENMUCHUEM PHCKA BHYTPHIEPEITHBIX KPO-
BomanusiHuit BenenctBue cHukeHuss XC. [loatomy mis toro
BpPEMEHHU IITAHUPOBAHUE MOAOOHOTO MCCIIENOBAHUS OBLIO
CEepPbEe3HBIM UCIBITAHUEM, TOCBSIIEHHBIM HE TOJBKO 3(deK-
THUBHOCTH, HO 1 0€30MacHOCTH Tepanuy. OTIenbHO ObIIN IIPo-
aHanuzuposaHbl 3280 6obHbIX ¢ TUA v MHCYIBTOM B aHAM-
He3e, U3 KoTopbix y 1821 manueHTa He ObLJI0 aHAMHECTUUECKIX
ykazanuii Ha Hammune MBC. Tlpu neyennn 3Tux OONBHBIX B
TeueHWe 5 JieT ObLIO JOCTUTHYTO TOCTOBEPHOE CHUKEHUE
pucka uHbapkta M, HO TIpy 3TOM HE BBISIBAEHO CHUXEHUS
JaCTOTHl Pa3BUTHsI MOBTOPHOTO MHCYIBTA, KOTOPHIM 3aperu-
crpupoBad y 10,4% 0O0JbHBIX B IpyIIe CUMBACTATHMHA U Y
10,5% — B rpynme mianedo [60]. OgHako cieayeT OTMETUTD,
YTO B 3TO MCC/IENOBAHUE ObLIM BKIHOUEHBI MALMEHTHI, Mepe-
Hecime WHCYMsT 4,3 roga Hazam. B 3ToT mepmon prcK oBTOp-
HOTO MHCYJIBTA CTAHOBMTCSI MEHee CYIECTBEHHBIM, TOTIa Kak
PUMCK OCTPbIX KOPOHAPHBIX OCIOKHEHUIA, HATTPOTHUB, YBEIUYH-
Baetcs. [1oaTOMy BO3MOXHO, YTO JaHHAsI TPYyIIa OONbHBIX HE
MOrIJa CYIIECTBEHHO OTPearupoBaTh CHUXKEHUEM YaCTOTHI
MOBTOPHOTO MHCYbTa B 0TBEeT Ha peaykiuio XC JITTHII. bonee
TOro, Kak BBIIIE OTMEYATOCh, MIIEMUYECKMI MHCYJIBT Mpel-
CTaBJISIET cO00IT reTeporeHHoe 3a00IeBaHIe, IPUUMHOM KOTO-
POTO He BCET/Ia BBICTYIAIOT aTePOCKIEPOTIECKUE TIOPAXKEHUS.
Tak, NpUYMHOI KapaArModIMOOIMIECKOTO MHCYJIBTA, 101 KOTO-
pOro cpeiu BceX ClydyaeB MHCYJIbTa cocTaBiseT g0 30%,
SIBJISIIOTCS KapAUOTeHHbIE TPOMOOIMOOIMYECKUE OCTOXHE-
HUsI, He CBsI3aHHbIE ¢ atepockiepo3oM. [ToaTomy BKiIloUeHME
TakuX OOJbHBIX B HCCJENOBAHUE, MOCBSIIEHHOE OIEHKE
3(HEKTUBHOCTH TEePamuy CTaTUHAME, HE MMeeT IOom co0oit
alleKBaTHOM apryMeHTalu. BeposiTHO, 3T0 MOCTYXWUIO OpU-
EHTUPOM JUISl TUTAHUPOBaHKS OYAYIIUX UCCAENOBAaHUM, Pe3y/Ib-
TaThl KOTOPHIX OYIYT pacCMOTpEeHHI HInKe. BMecTe ¢ TeMm, ¢ yde-
TOM HECOMHEHHOIA MOJIb3bI CTATUHOB B OTHOIIEHUY CHYKEHUS
pHCcKa BCEX CEPAEYHO-COCYAUCTBIX OCIOXHEHUN B MOCTHH-
CYNIBTHOM Tiepuozie, cumBacTaThH B 2003 I. ObIT peKOMEHIOBaH
B CIIIA 0OJBHBIM, TIEPEHECIIUM UIIEMUUYECKUI MHCYIIBT UITH
THA [46].

HecMoTpst Ha MHOTOYHCIIEHHBIE TIOJIOKUTENBHBIE (D (MEKTH OT
JICYEHUs] CTATUHAMU IMALMEHTOB ¢ KOPOHAPHOM MATOJIOTHEI,
aTepOCKJIEPO30M COHHBIX apTEePHil M BBICOKUM PHCKOM Iieped-
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POBACKYJISIPHBIX OCITOXKHEHUIA, 0 HeTaBHETO BPEMEHY KIMHMU -
IUCTBl HE pacroyiaraiv yOoeauTeNbHBIMU 10Ka3aTebCTBAMU
HEOOXOOMMOCTH Ha3HAYCHMs CTaTHMHOB OONBHBIM, IIepeHeC-
MIAM WIIEMUYECKU MHCYJIBT U He MMEIONIMM KOpPOHAPHOM
natonoruu. Eime HemaBHO NMpU MIIEMUYECKOM HWHCYJBTE
Ha3HaYeHKUE CTATUHOB PEKOMEHIOBAIOCH JIMIIb OTOOPAHHBIM
MaleHTaM C TOBBIIIEHHBIM ypoBHeM XC, COMyTCTBYIOIIEiH
WNBC u apyrumu KIMHUYECKUMU MPOSIBJIEHUSIMU aTepPOCKIIe-
pO3a ¢ IeNIbI0 YMEHBIINTH PUCK HE CTOIBKO MOBTOPHBIX IIepeo-
POBACKY/ISIDHBIX COOBITHIT, HO B OCHOBHOM BCEX COCYIMCTBIX
ocnoxHeHuii [54]. Bompoc, sBaserca M MIIeMUYECKUIA
UHCYJIBT CaMOCTOSITE/IbHBIM TOKa3aHUWEeM K Ha3HaueHMIO CTa-
THHOB, OocTaBajica 6e3 oTBeTa BIIOTh 10 2006 ., Koraa ObLu
o0HapoaoBaHbl pe3ynbraThl uccaenoBanus SPARCL [62].

B nepBoM mnaie6o konTponupyemoM uccienobanuu SPARCL
B Ka4€CTBE OCHOBHOM 11e/11 ObUIO BBIABUHYTO M3yUYeHUE PUCKA
MOBTOPHOTO MHCY/bTA Ha (DOHE JIEUCHUST CTATMHAMU U arpec-
cuBHOTO cHIKeHus ypoBHs XC. B TeueHue 4,9 et nox Habr0-
JeHueM Haxoaunauch 4730 mauueHTOB, MEpeHEeCHIMX HeKap-
nroaMooaueckuii MHCYAsT uin TUA u He ctpapauix UBC.
[MareHTH ¢ reMOpparmdecKM MHCYJIBTOM B aHAMHE3e MOTJIN
OBITH BKJTIOUEHBI B UCCNIEIOBAHNUE, €CITH, TIO MHEHUIO UCCIIEN0-
BaTeNsl, Y HAX MMENT MECTO PUCK PA3BUTHS WIIEMUYECKOTO
nHcynsTa unn UbC. Kputepuem uckimoueHus IBISI0Ch Halu-
yre GUOPUILISLIUY PEACEPANIt, MEXaHUUECKUX IPOTE30B KJa-
naHoB cepaua, MbC umu cybapaXHOMAATbHOTO KPOBOM3/IMS-
Hus [62]. [ToMMMO aHTUTPOMOOTUIECKON, AHTUTUTIEPTEH3HB-
HOM Teparnuu OOJbHBIE TIOTyYaiy aTOpBacTaTyH (B 103e 80 Mr B
cyTku) 6o miane6o. [Ipu BKIloueHNM B UCCe0BaHUE YPO-
BeHb XC JITTHIT yyacTHMKOB BappupoBa oT 73 1o 129 mr/m.
K xon1y nepuona HabmoaeHus yposeHb XC JITTHIT cHusucs
Ha 38% B rpynme ctaTuHa ¥ Ha 7% — B rpymne rmiame6o. B
pe3ysibraTe, B TPYIIE aKTMBHOTO JIEUCHUSI CTaTUCTUYECKU
3HauMMO (Ha 16%) cHM3MIaCh YacToTa MEPBUYHON KOHEYHOM
TOUYKH — TIOBTOPHOTO MHCYNBTa. Kpome Toro, B rpymre atopsa-
CTaTMHA OblIa JOCTOBEPHO HUXKE YacTOTa MIIEMUYECKOTO,
(atanbHOro M HedartanbHOro MHcynbToB. Ha (oHe mpuema
aTtopBacTaTHHa Takxke Ha 26% CHU3MJIACh YaCTOTa BTOPUYHBIX
KOHeuHbIX Touek — TUA 1 kopoHapHbIX coObITHIA [12].

Bmecte ¢ TeM B TpyIIie aTopBacTaTHHA OTMEUCHO YBEITICHIE
pUCKa reMoppartiyeckoro MHcynesra (B 1,66 pasa mo cpaBHe-
HUIO ¢ Tanedo). DTo yBeaMIeHNe prcKa HaOMIOmaIoCh TIpe-
MMYIIECTBEHHO Y OOJBHBIX CTApIero BO3pacTa, paHee Iepe-
HECLIMX TeMopparuueckuii MHcyneT, cTpagaBimx Al BaxHo
MOMYEPKHYTh, YTO PUCK IeMOpPPArMyecKUX OCJIOXHEHUI He
3aBUCe] HU OT ucxomHoro ypoBHs obiero XC u XC JITTHII,
HUA OT IOCTUTHYTHIX B IIpoIlecce JICUCHUS MX 3HAUCHUIL.
EnvanynbIe cnyyam pabooOMHONNM3a PETUCTPUPOBAIUCH CO
CXOMIHOW YacTOTOM B IPyMNIe aKTUBHOTO JICYEHHUs U TIaLeoo.
[MoBebIlIeHKE TIEYeHOUHBIX TpaHCAMUHA3 Habmoganock y 2,2%
OOJIBHBIX, MTOJTYIABIINX aTOPBACTATHH.

[TpencraBasier MHTEpPeC NOMOJHUTENbHBI aHAIU3 YacTOThI
HACTYIJIEHNS] HEOIarompusITHBIX COOBITUI B 3aBUCUMOCTH OT
crerneHy cHxeHus KoHueHtpauuu JITTHII. [TanueHTsl 06U
KIaccu(UIIMPOBAHE B OMHY M3 TPEX TPYIIL: «0e3 M3MCHEHHS
wmn yseandenne JITTHID», «cumxenne < 50%» u «CHUXeHME
> 50%». Crmxenne OP ¢atanbHOro 1 HeaTaabHOTO MHCYIb-
TOB B TpyTIIe nauueHToB co cHkeHuem JITTHIT > 50% cocra-
B0 31% wm ObutO0 TpUOMM3MUTENBHO B 2 pa3a OoJiblie MO
cpaBHeHMIO ¢ 16% cHIXEHMEM pHCcKa BO BCei Ipyrine HabTio-
nmaembix [12]. Tlpm 3TOM He OTMEYEHO YBEIMUEHHUS pUCKa
reMOpparnyeckoro MHCy/bra. Ilocae BBeAEHMS ITOMPAaBOK C
yJ4eToM Bo3pacTa, MoJja, CUCTOJIMYECKOTo apTepraIbHOroO JAaB-
neHust, KypeHus, CI, ucronb3oBaHUs aHTUTUTIEPTEH3UBHbIX U
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AHTUTPOMOOLIUTAPHBIX TIPerapaToB pe3yJbTaThl HE W3MEHU-
Jmch. Hapsiiny ¢ TaHHBIMU MeTaaHan3a, BHITTOJTHEHHOTO paHee
[13, 18], aTo HabmOAEHWE TIOAAEPKUBAET TUTIOTE3Y 00 YMEHb-
meHnn KoHueHtpauuu JITTHIT xak TepameBTHyecKoii 1eau
TIPY VICTIOJIb30BAHUY CTATUHOB LTSI CHYKEHMS PUCKA PA3BUTHS
MTOBTOPHOTO MIIEMMYECKOT0 MHCYIbTa. OTHAKO CYIIECTBYET
MHEHUE, YTO TOCTUTHYTHIE TOJOXKUTEIbHbIE PE3YJIBTaThl MOTYT
OBITh CBSI3aHBI U C APYTUMU 3(DDeKTaMu CTATUHOB, OTIMYHBIMU
oT cHXeHust KoHueHTpauuu JITTHII, B yacTHOCTH, BHUMaHUE
yaeaseTcss MPOTUBOBOCMANUTEIbHBIM CBOMCTBAM CTaTMHOB
[14, 28].

He menee BaxubiM pesyibraTroM uccienoBanuss SPARCL
CTaJlo 3HAYMMOE CHIKEHME PUCKA OCHOBHBIX KOPOHAPHBIX
coObITUI (cepaeuHast cMepThb, HedaTanbHblii UM, ocTaHOBKa
cepiIa, moTpeOoBaBIIIas peaHUMAIIMOHHBIX MEPOTIPUSTHI) Ha
35% B rpyIIe akTUBHOTO JedeHust. HamoMHuM, 4To B HaOJ110-
JIeHUE BKJIOYAIMCh OONbHbBIE, HE MMEBIIME KIMHUYECKUX MPO-
apiennit UBC. JlaHHbIe pe3y/bTaThl yOSAUTETbHO CBUIETENb-
CTBYIOT O MyJbTU(HOKAIBHOCTH aTepoCKiepo3a U IIUPOKO
PacIpOCTPaHEHHOCTU aCMMIITOMHON KOpOHApHOI MaToJ0ruu
Cpeau JIUL, TIEPEHECIIX UHCYIBT. B oBceqHEBHON MpaKTUKe
9TO 0OCTOSITENBLCTBO HEOOXOAMMO YUUTHIBATh, U IaXKe HATUYHUE
TosbKo hakTopoB pucka MBC y 6obHbIX ¢ LIB3 momkHoO pac-
CMaTpUBAThCS KaK MOKA3aHUE K TOJTOCPOYHOMY JIEYEHUIO CTa-
THHAMHU.

JlanHbie, moayyeHHbie B uccaenoBanuu SPARCL, mossossior
paccMaTpuBaTh UIIEMUYECKUIA MHCYIIBT KaK CAMOCTOSITEITbHOE
[OKA3aHUe K HA3HAYEHUIO CTATUHOB C LEIbI0 MPOGIIAKTUKA
MTOBTOPHOTO MIIeMuueckoro uHcynsra [31]. Mcxoas us atoro,
Teparuio CTaTHHAMK HeOOXOIMMO PEKOMEHIOBATh ITOIABIISTIO-
nieMy OOJBIIMHCTBY OOJBHBIX, MEPEHECHIMX WIIEMIICCKUIA
uHcynsT win TUA. CrexyeT ydecTb elie U TO, YTO Y MHOTHX
MALIMCHTOB JAaHHOM KaTeropyy MMeeTcs KOpOHapHas MaToJio-
rusi, CJI, BU3yaqu3upyloTCs NpPU3HAKKM aTepOCKIepo3a, a
10-neTHUMit puck aTaabHBIX CEpIEUHO-COCYIUCTBIX OCIOXKHE-
Huii o mkane SCORE npesbimiaer 5%, 4to sBusieTcsl caMo-
CTOSITEJIbHBIM TTOKAa3aHMEM K HA3HAYEHMIO TUIIOIUIMAEMUYE-
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CTaTiHbl 1 ULLEMIYECKWI MHCYNLT

cKoii Tepanuu. bosee Toro, NoBbILIEHHBIN ypoBeHb XC He 1071~
KE€H CUMTATHCS 00S3aTEBbHBIM TTapaMeTpoOM ISl Ha3HaueHUS
TUTIONUITHAEMUYECKOM Teparmu. MOoXHO TIPeAnoNoXUTb, UTo,
MOMUMO CHIKeHUsl ypoBHs XC, Mojib3a OT Tepanuy CTaTuHa-
MH OTIpEIEeNAeTCS MHOXKECTBEHHOCTBIO X NEHCTBYS: YIIyUIIe-
HUEM 3HIO0TeINANIbHON (DYHKIINU, YMEPEHHBIM aHTUTUTICPTCH-
3UBHBIM M aHTUArperaHTHbIM adextamu. B oTamuune ot Kopo-
HapHOI 00JIe3HM cepIiia TP UIIEMUYSCKOM MHCYIBTE Liele-
BBIC YPOBHM JIMITUIOB KPOBH €I1I¢ HE OTpeie/IeHbl, HO Ha OCHO-
BaHMU PeKOMEeHAalui o BropuyHoil mpodunaktuke MBC u
pesyiabraToB uccienoBaHus SPARCL uenecoobpasHo moctu-
KEHUe CIAEAYIONMX 3HAaYCHWI TUMUA0B KpoBu: obmuit XC <
4,0 mmons/n, XC JITTHIT — < 2,5 (1 naxe < 2,0) mmoinb/i, XC
JIUIIOTIPOTCMHOB BBICOKOHM ImIOTHOCTH > 1,0 MMomb/m (st
MYXX4YMH) 1 1,2 MMOJb/N (171 XKeHIIWH), Tpurmuiepuas < 1,7
MMOJIb/1 [9].

TakuM 00pa3oM, cTaTHMHAM TIO TIPaBy MPWHAMIEKNT BEIyIIas
POJIb B COBPEMEHHOM CTpaTeTHH MEPBUIHOM M BTOPUMIHOM TPO-
(bunakTuky umeMuyeckoro uHcynabta. [lnpokoe ncnons3ona-
HUE CTaTMHOB IMO3BOJISIET OIPAaiUTh OONBIIOE UMCIO JIMI[ OT
TIePBOTO MHCYJIBTa 1 TIOBTOPHBIX IIepeOPOBACKYISIPHBIX KaTa-
ctpod. OCHOBHBIM J1TA00OPaTOPHBIM KpuTepueM 3(H(PEeKTUBHO-
ctu crtatuHoB siBasiercst cHukeHre XC u XC JITTHIL. Tem He
MeHee, Jaxe P HOPMAaJTbHBIX MCXOTHBIX 3HAUCHHMSIX TT0Ka3a-
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HeobxommMo OTMETHTB, YTO HE TOJIBKO THUIIOXOJECTCPHHOBOE
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IIeM MO3BOJIUT JOKA3aTh HEOOXOMMMOCTh TIPUMEHEHUS CTaTH-
HOB KaK 00s3aTeIbHOTO KOMITOHEHTa JICUCHHUS MIPU OCTPOM
UIIeMUYECKOM MHCYJIbTe. OmHAKO yXe ceroiHs 6e3 mpemnapa-
TOB 3TOro Kjacca jieuyeHue 0oibHBIX ¢ LIB3 He MoxeT ObITh
MIPU3HAHO TIOTHOCTBIO aleKBATHBIM.

8. Cycauna 3.A. Cocyaucras aToJOTHs TOJIOBHOTO MO3ra: UTOTH 1
MEePCIEKTUBL. AHH. KJIMH. M 9KCIEpUMEHT. HeBpo1. 2007; 1: 10—16.

9. Qousxun A.B., lepackuna JI.A., 2012 Tpodunakruka uiemmde-
ckoro wuHcynbra. [lpaktuueckue pekomeHnauuu. [lom pen.
3.A. Cycmunoit. M.: Crieniknura, 2012: 40.

10. DddexTuBHOCT U 0E30MACHOCTD JIEKAPCTBEHHOW Tepanuu Mpu
MEPBUYHON W BTOPUYHOW MPOGUIAKTUKE CEPAeYHO-COCYIUCTHIX
3a0oneBaHuil. Pekomennaimu BHOK, 2011.PaunonansHas dapma-
KoTepanus B Kapauonoruu 2011; 7 (5), npunoxenue: 2—72.

11. Adams R.J., Chimowitz M.1., Alpert J.S. et al. Coronary risk evaluation
in patients with transient ischemic attack and ischemic stroke: a scientif-
ic statement for healthcare professionals from the Stroke Council and the
Council on Clinical Cardiology of the American Heart
Association/American Stroke Association. Stroke 2003; 34: 2310—2322.

12. Amarenco P., Goldstein L.B., Szarek M. et al. Effects of intense low-
density lipoprotein cholesterol reduction in patients with stroke or tran-
sient ischemic attack. The Stroke Prevention by Aggressive Reduction
in Cholesterol Levels (SPARCL) trial. Stroke 2007; 38: 3198—3204.

13. Amarenco P., Labreuche J., Lavallee P., Touboul P.-J. Statin in
stroke prevention and carotid atherosclerosis: systematic review and
metaanalysis. Stroke 2004; 35: 2902—2909.



Tom 8. No 1 2014

www.annaly-nevrologii.ru

14. Amarenco P., Moscowitz M.A. The dynamics of statins. From event
prevention to neuroprotection. Stroke 2006; 37: 294—296.

15. Amaud C., Vellard N.R., Mach F. et al. Cholesterol-independed
effects of statins in inflamation, immunomodulation and atherosclero-
sis. Curr drug targets cardiovasc haematol disord, 2005; 5: 127—134.

16. Arboix A., Garcia-Eroles L., Oliveres M. et al. Pretreatment with
statins improves early outcome in patients with first-ever ischaemic
stroke: a pleiotropic effect of statins or a beneficial effect of hypercho-
lesterolemia? BMS Neurology 2010; 10: 47—54.

17. Asahi M., Huang Z., Thomas S. et al. Protective effects of statins
involving both tNOS and tPA in focal cerebral ischemia. J CerebBlood
Flow Metab. 2005; 25: 722-729.

18. Baigent C., Keech A., Kearney P.M. et al. Cholesterol treatment tri-
alists’ (CTT) collaborators. Efficacy and safety of cholesterol-lowering
treatment: prospective metaanalysis of data from 90 056 participants in
14 randomized trials of statins. Lancet 2005; 366: 1267—1278.

19. Benfante R., Yano K., Hwang L.J. et al. Elevated serum cholesterol
is a risk factor for both coronary heart disease and thromboembolic
stroke in Hawaiian Japanese men: implications of shared risk. Stroke
1994; 25: 814—820.

20. Biffi A., Devan W.J., Anderson Ch. D. et al. Statin treatment and
functional outcome after ischemic stroke. Stroke 2011; 42: 1314—1319.

21. Briel M., Studer M., Glass T.R. et al. Effects of statins on stroke pre-
vention in patients with and without coronary heart disease: a meta-
analysis of randomized controlled trials. Am J Med. 2004; 117: 596—606.

22. Brugts J.J., Yetgin T., Hoeks S. et al. The benefits of statins in people
without established cardiovascular disease but with cardiovascular risk
factors: meta-analysis of randomized controlled trial. BMJ 2009; 338:
2376.

23. Bucher N.C., Griffith L.E., Guyatt G.H. Effect of HMGcoA reduc-
tase inhibitors on stroke: a meta-analysis of randomized, controlled
studies. Ann Intern Med. 1998; 128: 89—95.

24. Cannon C., Braunwald E., McCabe C.H. et al. Intensive versus
Moderate Lipid-lowering with statins after Acute Coronary Syndromes.
N Engl J Med. 2004; 350: 1495—1504.

25. Chen J., Zhang Z.G., Li Y. et al. Statins induce angiogenesis, neuro-
genesis, and synaptogenesis after stroke. Ann Neurol. 2003; 53:
743-751.

26. Chroinin D.N., Asplund K., Asberg S. et al. Statin therapy and out-
come after ischemic stroke. Systematic review and meta-analysis of
observation studies and randomized trials. Stroke 2013; 44: 448—456.

27. Collins R., Armitage J., Parish S. et al. for the Heart Protection Study
Collaborative Group. Effects of cholesterol-lowering with simvastatin
on stroke and other major vascular events in 20536 people with cere-
brovascular disease or other high-risk conditions. Lancet 2004; 363:
757-767.

28. Delanty N., Vaughan C.J. Vascular effects of statins in stroke. Stroke
1997; 28: 2315-2320.

29. Downs J.R., Clearfield M., Weis S. et al. Primary prevention of acute
coronary events with lovastatin in men and women with average choles-
terol levels. Results of AFCAPS/TexCAPS. Air force texas coronary
atherosclerosis prevention study. JAMA 1998; 279: 1615—1622.

30. Flint A.C., Kamel H., Navi B.B. et al. Statin use during ischemic
stroke hospitalization is strongly associated with improved poststroke
survival. Stroke 2012; 43: 147—154.

31. Furie K.L., Kasner S.E., Adams R.J. et al. Guidelines for prevention
of stroke in patients with ischemic stroke or transient ischemic attack. A
guideline for healthcare professionals from the American Heart
Association/American Stroke Association. Stroke 2011; 42: 227-276.

32. Goldstein L.B., Amarenco P., Zivin J. et al. Statin treatment and
stroke outcome in the stroke prevention by aggressive reduction in cho-
lesterol levels (SPARCL) trial. Stroke 2009; 40: 3526—3531.

33. Goldstein L.B., Bushnell Ch.D., Adams R.J. et al. Guidelines for the
primary prevention of stroke. A guideline for healthcare professionals
from the American Heart Association/American Stroke Association.
Stroke 2011; 42: 517—584.

34. Goldstein L.D., Adams R., Alberts M.J. et al. Primary prevention of
ischemic stroke. Stroke 2006; 37: 1583—1633.

54

35. Guidelines for the early management of patients with acute
ischemic stroke from the american heart association. American Stroke
Association. Stroke 2013; 44: 870—947.

36. Hjermann 1., Velve Byre K., Holme I., Leren P. Effect of diet and
smoking intervention on the incidence of coronary heart disease.
Report from the Oslo Study Group of a randomized trial in healthy
men. Lancet 1981; 2 (8259): 1303—1310.

37. Iso H., Jacobs D.R. Jr., Wentworth D. et al. Serum cholesterol levels
and six-year mortality from stroke in 350.977 men screened for the mul-
tiple risk factor intervention trial. N Engl J Med. 1989; 320: 904—910.

38. Kagan A., Popper J.S., Rhoads G.G. Factors related to stroke incidence in
Hawaii Japanese men: the Honolulu Heart Study. Stroke 1980; 11: 14-21.

39. Kargman D.E., Tuck C., Berglund L.F. et al. Elevated high density
lipoprotein levels are more important in atherosclerotic ischemic stroke
subtypes: the Northen Manhattan Stroke Study. Ann Neurol. 1998; 44:
442443,

40. Kaste M. Statins in threatened stroke. Stroke 2003; 34: 351-353.

41. Kawashima S., Yamashita T., Miwa Y. et al. HMG-CoA reductase
inhibitor has protective effects against stroke events in stroke-prone
spontaneously hypertensive rats. Stroke 2003; 34: 157—163.

42. Laufs U., Gertz K., Huang P. et al. Atorvastatin upregulates type I11
nitric oxide synthase in thrombocytes, decreases platelet activation, and
protects from cerebral ischemia in normocholesterolemic mice. Stroke
2000; 31: 2442—-2449.

43. Law M.R., Wald N.J., Rudnicka A.R. Quantifying effect of statins on
low density lipoprotein cholesterol, ischemic heart disease and stroke:
systematic review and meta-analysis. Br Med J. 2003; 16: 624—629.

44, Leppala J.M., Virtamo J., Fogelholm R. et al. Different risk factors
for different stroke subtypes: association of blood pressure, cholesterol,
and antioxidants. Stroke 1999; 30: 2535-2540.

45. Muir KW., Lees K.R., Ford I., Davis S. Magnesium for acute stroke
(intravenous magnesium efficacy in stroke trial): Randomized con-
trolled trial. Lancet 2004; 363: 439—445.

46. Mullard A.J., Reeves M.J., Jacobs B.S. et al. Lipid testing and lipid-
lowering therapy in hospitalized ischemic stroke and transient ischemic
attack patients: results from a statewide stroke registry. Stroke 2006; 37:
4449,

47. Oliver M.E. Cholesterol, coronaries, clofibrate and death. N Engl J
Med. 1978; 229: 1360—1362.

48. Ovbiagele B., Saver J.L., Starkman S. et al. Statin enhancement of
collateralization in acute stroke. Neurology 2007; 68: 2129—2131.

49. Plehn J.F., Davis B.R., Sacks F.M. Reduction of stroke incidence
after myocardial infarction with pravastatin: The Colesterol and
Recurrent Events (CARE) Study. Circulation 1999; 99: 216—223.

50. Prospective Studies Collaboration. Cholesterol, diastolic blood
pressure and stroke: 13 000 strokes in 450 000 people in 45 prospective
cohorts. Lancet 1995; 346: 1647—1653.

51. Qizilbash N., Jones L., Warlow C. et al. Fibrinogen and lipid con-
centrations as risk factors for transient ischaemic attacks and minor
ischaemic strokes. BMJ 1991; 303: 605—609.

52. Qizilbash N., Lewington S., Duffy S. et al. Cholesterol, diastolic
blood pressure and stroke: 13 000 stroke in 450 000 people in 45
prospective cohorts: Prospective Studies Collaboration. Lancet 1995;
346: 1647—1653.

53. Ridker P.M., Danielson E., Fonseca F.A. et al. Rosuvastatin to pre-
vent vascular events in men and women with elevated C-reactive pro-
tein. N Engl J Med. 2008; 359: 2195-2207.

54. Sacco R.L., Adams R., Albers G. et al. Guidelines for prevention of
stroke in patients with ischemic stroke or transient ischemic attack.
Stroke 2006; 37: 577-617.

55. Scandinavian Simvastatin Survival Study Study Group.
Randomised trial of cholesterol lowering in 4444 patients with coronary
heart disease: the Scandinavian simvastatin survival study (4S). Lancet
1994; 344: 1383—1389.

56. Shepherd J., Cobbe S.M., Ford I. et al. Prevention of coronary heart
disease with pravastatin in men with hypercholesterinemia. West of

Scotland Coronary Prevention Study Group. N Engl J Med. 1995; 333:
1301-1307.



HAYYHbII 0B30P

CTaTiHbl 1 ULLEMIYECKWI MHCYNLT

57. Shuaib A., Lees K.R., Lyden P. et al. NXY-059 for the treatment of atorvastatin after stroke or transient ischemic attack. N Engl J Med.
acute ischemic stroke. N Engl J Med. 2007; 357: 562—571. 2006; 355: 549-559.

58. Squizzato A., Romualdi E., Dentali F., Ageno W. Statins for acute 63. Tonelli M., Lloyd A., Clement F. et al. Efficacy of statins for primary
ischemic stroke. Stroke 2012; 43: e18—e19. prevention in people at low cardiovascular risk: a meta-analysis. CMAJ
59. Taylor F., Huffman M.D., Bacedo A.F. et al. Statins for the primary 2011; 183: 1189-202.

prevention of cardiovascular disease. Cocharane Database Syst Rev 64. Wang C.Y., Liu P.Y., Liao J.K. Pleiotropic effects of statin therapy:
2013; 1: CD004816. molecular mechanisms and clinical results. Trends Mol. Med. 2008; 14:
60. The Heart Protection Study Coollaborative Group. MRC/BHF 37-44.

Heart protection study of cholesterol lowering with simvastatin in 20 65. Wang Q., Yan J., Chen X. et al. Statins: multiple neuroprotective
536 high-risk individuals: a randomized placebo-controlled trial. mechanisms in neurodegerative diseases. Exp Neurol. 2011; 230:
Lancet 2002; 360: 7-22. 27-34.

61. The LIPID Study Group. Prevention of cardiovascular events and 66. Wood W.G., Eckert G.P., Ighavboa U., Muller W.E. Statins and neu-
death with pravastatin in patients with coronary heart disease and a roprotection. A prescription to move the field forward. Ann of the New
broad range of initial cholesterol levels. N Engl J Med. 1998; 339: York Acad of Sciences 2010; 1199: 69—76.

1310-1349. 67. Zhang X., Patel A., Horibe H. et al. Cholesterol, coronary heart dis-
62. The SPARCL Investigators. Stroke Prevention by Aggressive ease and stroke in the Asia Pacific region. Int J Epidemiol. 2003; 32:
Reduction in Cholesterol Levels (SPARCL) Investigators. High-dose 563-572.

Statins and ischemic stroke prevention and treatment
A.V. Fonyakin, L.A. Geraskina

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Keywords: ischemic stroke, statins, prophylaxis, treatment.

In the article on the basis of the literature and results of numerous attention is devoted to efficacy and perspectives of statins in acute
randomized placebo controlled trials current strategies of statins stroke management. Summary recommendations on the statins
usage in primary and second prevention are presented. Particular usage in stroke prevention and medication have been stated.

Konrakrnori agpec: PoHAKIH AHIpeil BUKTOpoBIY— TOKT. MelI. HayK, Bed. HayyH. cotp. II HeBpormornueckoro otnenerus OIBY «HIIH»
PAMH. 125367, Mocksa, Bookonamckoe ., 1. 80. Ten.: +7 (495) 490-20-39;

[epackuna JI.A. — en. Hayu. cotp. Il HeBponornueckoro otnenenust ®I'bY «HIIH» PAMH.

95



Tom 8. No 1 2014

www.annaly-nevrologii.ru

KimHanyeckue nmposgaBiaeHU
TUCCEKIIMM BHYTPEHHEU COHHOU
apTepun

JI.A. Kanamnukosa, JI.A. JJo0pbinnna

QIBY «Hayunviii yenmp nesponoeuu» PAMH (Mockea)

Juccexuyus npedcmaeasem co0oii RPOHUKHOBeHUe KPOBY U3 npoceemd apmepui 6 ee cmeHKy (Yepe3 pazpoie unmumbt). Yaue 6ceeo ona paseusaemcs 60 eHym-
pennell connoil apmepuu (BCA). Kposw, ckanausaroujascsa 6 cmenke (uHmpamypanvas eemamoma) moxcem: 1) coagausamo npoceem BCA, npusoos mem
CAMBIM K ULeMUY 20108H020 MO32a; 2) nogpexcoamb nepuapmepudnbioe HepeHoe chiemenue, 8bi3bieas 20A06HY0/uelinyio 604b u cunopom loprepa; 3) coas-
Augamv yemos apmepuii, omxodsugux om BCA u KpoeocHabucaiouux uepentboie Hepabl, pe3yabmamom 4eeo CAydcum ux uuwemus. B nacmosueii pabome npeo-
cmasaenvl ucmopuu 6oaesnu 3 uz 88 nabarodasuiuxcs Hamu 60abHbix ¢ Ouccexyueli BCA, umesuiux pazauynvie kaunuueckue nposenenus. Qocyarcoaromes

80npoc! QUazHOCMUKU, OuppeperuuaibHoeo OuazHo3a u Ae4erus.

KotoueBbie cioBa: JUCCEKIMA, BHYTPEHHAA COHHAA apTCpus, UIIEMUYECKUI MHCYIIDBT,
MOPaXEHUE NMOADBA3BIYHOTO U A3BIKOTJIOTOYHOI'O HEPBOB, M30JIMPOBAHHAA I'0JIOBHAA 0ob.

MOCJIeIHUE TOJIbI OJ1arofaps IMUPOKOMY BHEIPEHUIO

B KJIMHHUYECKYIO MPAKTUKY HEHPOBM3yaln3aluy, B

HEPBYIO OYepelb MATHUTHO-PE30HAHCHOI TOMOIpa-

¢un (MPT), muccekuus nepeOpaibHBIX apTepuil

BCE Yallle pacIio3HACTCs KaK MPUINHA UIIEMUIECKO-
0 MHCYJIbTa, 0COOEHHO B MOJIOAOM Bospacte |3, 9, 16]. OnHako
IUTSI IIXPOKOTO KPyra OTEYECTBEHHBIX HEBPOJIOTOB TAaTOIOTHUS
OCTaeTCsl MAJIOM3BECTHOM, YTO OOYCIOBICHO HOBM3HOW MPO-
0J1eMbl U €€ HEeIOCTATOYHOM OCBEILEHHOCTHIO B 0TEYECTBEHHOM
quteparype. CeqcTBUEM 3TOTO SIBISIIOTCS TPYIHOCTH IUArHO-
CTUKM, BEIOOPA aITOpUTMa 00CIIeIOBaHYSI, IOCTPOEHHS Jieued-
HOM TaKTUKU U OIpee/IeHNe IPOrHO3a 3a00/1eBaHusL.

JIviccekusl yalle BCEro pa3BUBAETCSl B MArMCTPaIbHBIX apTe-
pUSX TONOBBI, MPUUYEM BHYTpeHHss coHHas aptepust (BCA)
BOBJIEKAETCS HECKOJBKO 4Yalle, YeM II03BOHOYHAS apTepus
(ITA), xoTs B mocaemHue rofpl auccekuus 1A crama quarHo-
CTUpOBAThC Bee valle v vaie [3, 9, 11, 14, 16].

Huccexkuus BCA npeacrapisietT coboii MPOHUKHOBEHKE KPOBU
13 TIPOCBETa apTepyM B €€ CTEHKY Yepe3 pa3pblB MHTUMEI C
(bopMHpoBaHMEM B CTEHKE T'eMaTOMbI (MHTpaMypajibHON —
WUMI) unu noxHoro mpoceta. CKOIJIeHHE KPOBU B CTEHKE,
0CO0EHHO TI0J MHTHMOH, TIPUBOIUT K CTEHO3Y WM OKKITIO3UHI
MPOCBETa APTEPHHU, UTO CIYXKUT OXHON M3 IPUUMH HAPYIICHUS
Mo3roBoro KpoBoobpameHusi (HMK). PacnpoctpaHeHue
KPOBH B CTOPOHY HAPYKHOI 000JTOUKM (aIBEHTHUIINH) BEIET K
00pa30BaHUIO TICEBIOAHEBPU3MBI MJIM UCTUHHOM paccianBaro-
1€l aHEeBPU3MbI, B KOTOPOI MOTYT 00pa30BbIBATHCS TPOMOBI -
MOTEHIIMAIBHBIA UCTOYHUK apTepHo-apTepHaNbHON dMOOIIHI
n HMK [3]. OcHOBHO#1 MPUYMHOI AUCCEKIIMU CIYXUT HC-
1a3usl apTepuanbHOi CTeHKHU [1], mpoBoLMpYOIMM (HaKTO-
pOM — TpaBMa TOJIOBBHI, KaK TpPaBUIIO, JIeTKasl, NBUXCHUS B
HICHTHOM OT/e/Ie TIO3BOHOYHMKA, HEYIOOHOE CTATUIHOE TI0JI0-
>KEHUe TOJIOBBI C €€ HAaKJIOHOM, TOBOPOTOM MJIU 3alIPOKMIbIBA-
HueM, (U3MUecKass Harpy3Ka ¢ HaTpSDKCHHEM MBI IIEH,
OaHapHAsT MHOEKIMS, TIPHEM KOHTPAIENTUBOB KEHIITHAMU
[3, 9, 14—16]. Knunnyecku muccekims BCA vaiie Bcero mpo-
SIBJISIETCS] HApyIIIEHUEM MO3TOBOTO KPOBOOOpAIIeHNUS (MIIeMH-
yeckuit uHcynst, [IHMK), pexe BcTpeuaroTcst ©3011MpoBaHHAas
rojloBHasi/lieiiHast 60/b, cUMNTOM [opHepa, U30JMpPOBaHHOE
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HIIEMHAYECKOe TIOpakeHNe YePEITHbIX HEPBOB; MYIbCUPYIOIIUi
LIyM B yx€, 00YCIOBJIEHHbI! aHATOMUYECKO! OJM30CThIO pac-
cinoennoit BCA x 6apabanHoii mepemnonke [3, 7, 8, 16]. B Bepu-
¢uxammu muccekuun BCA Benyiee 3HaueHue umeer MPT B
pexume T1 ¢ TomaBIeHWEM CHUTHaja OT XMPOBOW TKaHU
(pexxum T1f-s), xoTophIii TO3BOJIIET OOHapyXxuth MMI, a
takke MPT B pexume anruorpaduu, xoropast BBISBISIET
MaTOTHOMOHWYHBIE IS AUCCEKIMN TIPU3HAKN — TIPOJIOHTUPO-
BaHHBI HepaBHOMEPHBI MM PaBHOMEPHBIN CTEHO3, CHMII-
TOM IIaMeHU cBeun npu okkmo3un BCA. TunuuHoit yepToii
creHo3a BCA, o0yc/loBIEHHOTO AUCCEKLUEi, SBSIETCS €ro
TIOJTHBIN YUTM YaCTHYHEI PETPecc Ha MPOTSIKCHUN 3 MeCSIIIeB; B
OTJIMYME OT 3TOr0 PEKAHANM3ALMA OKKJIIO3UU TIPOMCXOAUT
TOJIbKO B MOJIOBUHE CJTyYaeB.

B Hacrosmieit paboTe MBI IPUMBOAMM KPaTKWE BBITMCKH U3
UCTOPHIA TPOUX HAIIKMX MALIUEHTOB C PA3HBIMU KIMHUYECKUMU
nposiBneHusIMU auccekuun BCA.

Hapywenue mo3e06020 kposoobpaujenus — Haubojee 4acToe
nposiBieHue auccekm BCA, xoTopoe, TT0 HAIIMM JaHHBIM
Berpevaetcst B 89% ciyvaeB (82% — MILEMMYECKUI MHCYIIBT,
WU, 6% — npexonsiiee HapylLIeHe MO3TOBOI0 KpOBOOOpaliie-
Hus — [THMK). HMK, obycnosnennsie muccekuumeii BCA,
OOBIYHO PA3BUBAIOTCS Y MOJIOMBIX JIMII, CIUTABILINX CeOs1 paHee
3nopoBbiMU. Y 75% GonbHbiX ¢ HMK uMmeercs ykasaHue Ha
HAJIMYKEe BHIIICTIEPEUNCTICHHBIX TIPOBOIMPYIOMNX (HaKTOPOB.
XapakrepHoii yeptoit HMK siBasieTcst Hanmuuue ToOJOBHOM
00J11, KOTOpasi OOBIYHO PacIoaraeTcs Ha CTOPOHE AUCCEKIIMU
U TIPEIIIECTBYET CHMIITOMAM WIIEMUW TOJIOBHOTO MO3Ta Ha
HECKOJIbKO 4acoB miu 3—4 Hemenu. Ee 0CHOBHOI MPUYMHOIA
CIYXUT pazapaxkeHue 00JeBbIx peuentopoB cteHkU BCA pas-
BuBatoleiics B Heit UMI. IlporHo3 mng xu3Hu Gnaromnpu-
SITHBII, TIOYTH B TIOJOBMHE CJIy4aeB HAOIIOMACTCS XOPOIIee
WY TTOJTHOE BOCCTAHOBJIEHUST HAPYIIEHHBIX (DYHKIIHIA.

Haomonaenue 1. bonsHoit B., 38 set, Haxomuncs 8 HOUH PAMH
B suBape—despane 2009 r. Juaero3: nucceKuus 3KCTpa- U
HMHTpaKpaHuanbHOro oTaenoB JeBoit BCA. Mimemuyeckoe
HapylIeHWe MO3TOBOrO KpoBOOOpalleHUs: B OacceiiHe JieBOM
CpefiHe#l MO3roBOii apTepuu. Anamues 3aboneéanus: B SHBape



KIAHIUYECKIW PASBOP

puc. 1: MarHutHo-pe3oHancHas anrvorpadus (MPA) u MPT 6onbHoro B., 38 ner, ¢
JIMCCEKLMEN 3KCTPa-MHTPaKpaHUanbHoro otaeno nesoit BCA.

A—MPA, 1 nieHb nHeynbTa, OTCYTCTBYET CMrHanN OT KPOBOTOKA N0 NeBoiA BCA, npasas
BCA xopowuo Busyanuaupyetcst (ctpenku); b, B — MPT, pexum T1 f-s, akcuanbHas
npoexuys, 4 neHb MHCyNbTa. Ha uHTpakpaxmanbHom ypoeHe (b) MM umeeT runep-
VIHTEHCUBHIA CUTHaN U B BUE KONIbLIA OXBATLIBAET 3HAYUTENILHO CyXEHblii MPOCBET
nesoit BCA (ctpenka). Ha akcTpakpatmanbHom yposHe (B) MM uMeeT u3omeHCHBHbIi
cvrHan (ctpenka); I — MPA, 18 netb uHeynbTa. MosBMACA CUrHAN OT KPOBOTOKA N0
nesoit BCA, aptepust cyxeta, ussuta (ctpenku); fl, E — MPT, T1f-s, 18 feHb UHCYMb-
Ta: B KOPOHapHoi npoexumm (1) UMI UMeET runepuHTEHCUBHBIA CUrHaN W B BUE
MyQTHI OXBATBIBAET CyXeHHbIi npoceeT BCA (CTpenku), B akcuansHoil npoexuym (E)
VM umeeT hopMy MOAYAYHUS C TNEPUHTEHCUBHBIM CUTHANIOM, OCTATOYHbIN MPOCBET
BCA cyxeH 1 3KCLIGHTPUYHO pacnonoxeH (ctpenka); X — MPT, T1f-s, 3 mecsia nocne
passuTus MHCynbTa: VIMI B cteHke BCA He Buayanusupyetcsi; 3 — HeOOnbLLOM
UHOAPKT B NEHTUKYNAPHOM SIPe CrieBa (CTpenka).

2009 r. HaxoouJICs Ha rOpHOJIBDKHOM Kypopte B LlIBeiiiapuu;
KaTasch Ha JBDKAaX, HECKOIbKO pa3 TMamaj, OTMEYalNCh
He3HauuTeabHble YIIMObl rofoBbl. 10.01.09 mociae HomieHuUst
TSDKEJIOTO  PIOK3aKa, COTPOBOXJABIIErOCsS HaMPSDKEHUEM
MBIIII] IeH, TTOSIBUJIACh TYIast O0JMb TI0 3aJHel MOBEPXHOCTH
nreu u B 3atbuike. Beuepom 11.01.09 ¢ unTepsagom B 40 MUHYT
paszBuuch 2 kpatkoBpeMeHHbIX [THMK, nposiBuBIIMXCS Jer-
KMM TIPaBOCTOPOHHUM IeMUIIAPE30M, TIEPEKOCOM JIUIIA U pede-
BbIMU HapymeHusMu. Yepes 3—4 yaca, BHOBb pa3BUIUCh CTOM-
KHE peyeBble HapyIIeHUs, c1abOCTh B MPABBIX KOHEYHOCTSIX.
Bonp B 1mee u 3aThUIKe perpeccupoBana. bein rocrmramupo-
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Juccexups BHYTPEHHEN COHHOM apTepum

BaH B rocnuranb ropona bepHa. B weéponoeuueckom cmamyce:
COHJIMB, YMepeHHass MOTOpHas adasusl, IEHTPATbHBIN Mape3
JIMLIEBOTO HEPBA CIIpaBa, YMEPEHHBIH Iape3 IPaBoi PyKU U JIeT-
Kuil mape3 mpaBoit Horu. CyXoxXWIbHble pedaeKchl crpaBa
oxuBineHsl, pediekc badbuHckoro cnpaBa. MPT rosnoBHoOro
MO3ra, TIPOBEACHHAS TPM TOCTYIUICHWHM, BBISIBUIA OCTPHIi
UHOAPKT B 6a3aJIbHBIX TAHIIUSIX M HEOOJIbIIUE 0Yark UIeMUN
B OCTPOBKE U MOCTLEHTpaJIbHOI U3BMIMHE clieBa. MPA obHa-
PYXWJIa OTCYTCTBUE CHTHaJIa OT KPOBOTOKA MO SKCTpa-MHTPAK-
paHuanbHoMmy otaenam JieBoii BCA (puc. 1A). 3amoiHeHue
neBoit CMA mpoucxonuio yepe3 MepeaHIon 1 3aIHIe COeJIH-
HUTENbHBIE apTepry 13 mpotuBononoxHoii BCA u romonare-
panbHoit TTA. TTaTonoruyeckux U3MeHEHUI B MPOTUBOMOJIOX-
Hoit BCA 1 obenx [TA HaitneHo He 6b110. MPT B pexxume T1f-s
(15.01.09, 4 nenn 3aboneBanust) obHapyxwia UMI B creHke
nesoit BCA, koTopast B Buie KoJblla OXBaTbIBaJIa 3HAYUTETHHO
CYXEHHBII TIpocBeT apTepuu. Ha MHTpaKpaHMaIbHOM ypOBHE
curHan ot UMI Obin sipue, yeM 3KCTpaKpaHUaIbHO, YKa3bIBast
Ha ee OOJIbIIYI0 TaBHOCTb U, CNEA0BATENbHO, HAa MTOCTENEHHOE
pacripoctpaHenre UMI ¢ MHTpakpaHMATBHOTO HA 3KCTpaKpa-
HuanbHbIii ypoBeHb BCA (puc. 1 b, B).

[TpoBoausiock NeueHne aHTUKOATYISTHTAMU TIPSIMOTO, a 3aTeM
HerpsiMoro ieiicTBus. Yepes S THEH oyarosasi HEBPOJIOTHYE-
cKasi CUMIITOMATKKa TIOJIHOCTBIO perpeccuposaia. 28.01.2009
oonbHoit Obm mepeBeaeH B HIIH PAMH. Ilpu ocmotpe
BBISIBIISLIACK Jierkast anuzopednekcus. [TlosropHas MPA, mpo-
BepenHas 30.01.09 (18 menb uHCy/bTa), OOHAPYXWIIA MOSIBIE-
HUe CUTHAaJIa OT KpOoBOTOKA 110 JieBoit BCA, onHako ee mpocBeT
ObLT cyxeH Ha BceM npoTsikeHuu. [Tpu MPT B pexxume T1f-s
BBISIBJIEH TUMEPUHTEHCUBHBIN curHan ot MMI, kortopas B
aKCUATbHOI TPOEKLUN uMeta (popMy TOMyIyHUs, BO (PpoH-
TalbHOM — (hopMy MY(]THI, HepaBHOMEPHO OXBATHIBAIOIIEH
npocseT BCA u cyxatomeii ero (puc. 1 I, I, E). Ha MPT
FOJIOBHOTO MO3Ta XOPOIIO BU3yaTU3UPOBAJICS UH(APKT B JIEH-
TUKYJSIpPHOM siape cieBa (puc. 1 3). Pesyabratsl ciemyronmx
JTa0OPaTOPHBIX U WHCTPYMEHTATBHBIX MCCIENOBAHUI ObIIM B
npejiesiax HOpMbI: OO, OMOXUMUYECKMI aHAIUM3bl KPOBH,
KoaryJjorpaMMa, arperamusi TpOMOOIIMTOB, aHTHUTENa K Kap-
muonununy, KT, 9xo-KT. [Tponomkanack Tepamnist HeTpsSMbl-
MU aHTUKOATYJISHTaMU 10 mojHoro perpecca UMI, HoGeHOM,
aKkTOBerMHOM, riauatuiarHoM. 11.02.2009 6obHOM ObLT BBINI-
CaH, MPY HEBPOJOTMYECKOM OCMOTPE 0YaroBO CMMITTOMATH-
KM B CTaTyce He ONpeaensioch, Xanob He Obuto. BepHyncsa K
padote. [Tpy MPT u MPA, BbinonHeHHBIX yepe3 3 Mecsila OT
Havana 3abonesanuss, UMI B crenke BCA obHapyxeHa He
obma (puc. 1 XK), aprepus Obuia poxoarMa, XOTd M3BUTA U
CyXeHa. AHTMKOATY/JIsIHTHI OTMEHEHBI. B TeyeHue mocienyio-
IIUX TIOYTH S5 JieT HAOJMIONEHWS DPEeLUIMBOB JUCCEKINU HE
ObLIO.

Takxum 06pazoM, Yy MOJIOIOTO MPAKTUUECKH 3T0POBOTO MYyKUM-
HBbI, He UMetolIero (hakTOpoOB pUcKa COCYAMCTHIX 3a001€BaHMid,
pa3BUIICS MINEMUYCCKUI WMHCYJIBT. Hammume mpemimecTByro-
KX YIIMOOB TOMOBBI, TOSIBICHUE 32 CYTKM 10 MHCYIBTA JIEBO-
CTOPOHHEH 1eIiHO-3aThLIOYHON 00NN KIMHUYECKU YKa3biBa-
JI Ha BO3MOXKHYIO ITUCCeKImio JeBoit BCA, Hanmmume KoTopoit
ObLTO MOATBEPXXICHO HEHpPOBU3YalIM3allMOHHBIM HCCIen0Ba-
Huem: MPT B pexxume T1f-s Boisiuia UMI, KoTopasi B Teue-
HHUe 3 MecsleB MOCTEIIEHHO PerpeccupoBaja, YTo MPUBEIO K
BOCCTAHOBJIEHUIO TpoxoauMocTH 1o JeBoit BCA. Paznuunas
UHTEHCUBHOCTh curHasa ot MMI (rumepuHTEHCUBHBIA Ha
MHTpa- ¥ M30MHTEHCUBHBIN HA SKCTPAKPaHUATBHOM YPOBHSIX
Ha 4 JeHb MHCYJIBTa) CBUACTEIBCTBOBAIM O TOM, YTO IMCCEK-
1S pa3BUBaJach MOCTENEHHO, HA TPOTSKEHUM HECKOJbKUX
JTHeli, HauMHag ¢ MHTpakpaHuambHoro otaena BCA. B ocHoBe
MOJIHOTO perpecca OYaroBbIX HEBPOJOIMYECKUX CHUMIITOMOB
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Jiexaay HebobIre pa3Mepbl MHGbapKTa MO3ra U €ro MpeumMy-
IIeCTBEHHAs JIOKalu3alusd B  JICHTUKYJISIPHOM  Sipe.
Hebosnbiue pasmepsl ovara ObUIM CBSI3aHBI C IMOCTENEHHBIM
Pa3BUTHEM AMCCEKIMM, 00ECTIeYMBIINM BKIOUEHUE KoJiaTe-
pajbHOrO KpoBooOpalieHus: u3 mnpotuBomnojoxHoit BCA u
romonarepanbHoii [TA B OacceiiH OKKIIIO3MPOBAHHOI JIEBOIA
BCA.

H3onuposannas 2o106nas/wielinas 604b, MO HAIIUM JAHHBIM,
Habmogaercs y 9% GonbHbIX ¢ guccekiyeir BCA, mo JaHHbIM
3apy0OexHBIX Hccaenopareeit — y 2,2—4,5% GonbHbIX [1, 5, 6].
bonb, kak mpaBuio, pacronaraeTcsi Ha CTOPOHe AUCCEKIUM U
Takxe, Kak ¥ 1pu muccekuuu BCA, mpusomsmeit Kk HMK,
o0ycoBeHa pasapaxeHueM OOJIEBbIX PELENTOPOB COCYAU-
CTOI CTEHKM MMOA BAMsHUEM (opmupytomeiics B Heit UMI.
Jluccekiusi B 9TUX CIydasX 00bIYHO MPOUCXOIUT B OKCTPAKpa-
HuanbHOM oTaene BCA 1 BBI3BIBAaeT CTEHO3, a He OKKIIO3UIO
BCA, mockonbky UMI' pacmpocTpaHsieTcsi Kak B CTOPOHY
UHTUMBI, Tak U afiBeHTULIUU. Pacnipoctpanenue MUMI B ctopo-
HY aIBEHTULMHU, IPUBOJsIIIEE K BO3NECHCTBUIO HA IEpUapTepU-
albHOE CUMalaTMYecKoe CIjeTeHue, obecrnevynBalolee
WHHEPBAIMIO MBIIII] 3pauyKa M BEPXHETO BeKa, OOBSICHSIET TOT
(bakr, yro mpu puccexuuu BCA ¢ m3011MpoBaHHBIM 00JEBHIM
CUHJPOMOM vallle Habmonaercs cuHapoM [opHepa, yeM mpu
miccekuun BCA, nmposiusireiics HMK (1o Hammm TaHHEIM B
70% 1 28% COOTBETCTBEHHO).

Haomopnenne 2. boibHoit C., 52 j1eT, HaXOOWICS Ha JICYEHUU B
3 Hespojoruyeckom oraeieHun 16.09.13 mo 27.09.13 r.
Juaeno3: MUCCEKLUS IeBOM BHYTPCHHEH COHHOW apTepwy Ha
MpeKpaHUalbHOM YpOBHE. JIeBOCTOpOHHMII IieasolepBu-
KanbHbI OosneBoit cuHapoM. Cunapom lopHepa creBa.
Kanobot npu nocmynaenuu: Ha TIOCTOSHHYIO JaBSIIYIO TOJNOB-
Hyl0 00JIb B JIEBOI MOJIOBUHE TOJIOBbI, JIULA, BEPXHEH U HUX-
Heil yemocTsx, 0071b Mo nepeaHe-00KOBOM MOBEPXHOCTH LIEU
cneBa. Anamues 3a604e6anus: MO HACTOSINETO 3a00JICBAHUS
cymuTtan cebs mpaktuyecku 310poBbiM. 11.09.2013 mosiBUIMCH
CUIMIITOMBI OCTPOTO PECITMPATOPHOTO 3a00seBaHMsT (HACMODK,
Kalllellb, TSDKECTh B TOJIOBE IPHU HOPMAIBHOI TeMIleparype).
Jleunsacss DOMAITHUMM CPeACTBaAMM, MPUHUMAJ aJKOTOJb.
14.09 coctosinue ynyuimnaoch. 15.09 Bo BpeMst UTpbI B TEHHUC,
COMPOBOXKIABIICHCS PE3KUMHE JBIDKCHUSIMU TOJIOBBI, BHE3aIl-
HO BO3HHUKJIA OaBsIas 001b B TEeMEHHO! U 3aThIJIOYHOM 00J1a-
CTSIX CJieBa, KOTOpasi BCKOPE paclpoOCTpaHMIACh Ha JIEBYIO
3aIa3HIYHYIO 00JIACTh M CTajla HApacTaTh 110 MHTCHCUBHOCTH;
o0paTuyl BHMMaHWE Ha CyXEHUE JIEBOM IJa3HOW ILIeau U
He0oJIbIIIoe TIOKpaCHEHKeE JIeBOro Tiasa. [IpueM crmaszmairoHa
1 HO-IIITHI YMEHBIIIAN 00JIh JIMIITh Ha KOPOTKOE BpeMs. B cBs3un
C YIOPHBIM XapaKTepoM 00JM M TPUCOETMHEHUEM 00 B
JILle, BEPXHEN UM HUXKHEN YeNIocTsX, a Takxke Mo nepeaHedo-
KOBO moBepxHocTuinen ciesa, 16.09.13 obpatuncs 8 HITH
PAMH. Tlpu ocmotpe BbiBIeH cuHapoMm [opHepa, mpyroii
0YaroBoif HEBPOJOTMYECKON CHMITOMATHKKM He ObuTo. [Ipn
MPT ronoBHoro mo3sra marojoruud He HaipeHo. Ilpu MPT
cocynoB rojoBHoro Mosra (16.09.13, 2 neHp 3aboneBaHusi) B
pexume anruorpadpuu u T1 f-sB cteHke neBoit BCA Ha ypoBHE
Cl1, C2, C3-1103BOHKOB BBIBIICHA ITONYJIYHHAs 30HA CJabo
TOBBIIIEHHO! MHTEHCUBHOCTH MP-curHana ¢ 4yeTKuMu poB-
HBIMM KOHTYPaMH, TPOTSKEHHOCTBIO OKOJIO 3,4 ¢M, HapyX-
HBII TMaMETp apTepry Ha 3TOM YpOBHE OBUT PacIIMpeH, Mpo-
cBeT cyxkeH. MP-curnan ot kpoBotoka mo BCA cHukeH.
W3MeHeHuit B Apyrux aprepusix HE HaiifieHo. 3amomo3peHa
mccekuus nepoit BCA. Tocrmranusuposan B HIIH PAMH.
26.09.13 (12 neHp 3a00s1eBaHus) MpoBeneHa mosTopHas MPT
rojoBHoro mosra B pexumax 3DTOF anruorpadpuu u Tl1f-s.
B crenke neBoit BCA na ypoBHe C1-C3 o3BOHKOB BHISIBIIEHA
WMI ¢ noBbIIeHHOM MHTEHCUBHOCTBIO M P-curnana, pacim-
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puc. 2: bonbHoii C., 52 ner, 12 fexb 3abonesanus.

A) MPA. CHixerue curHana ot kpoBoToka no nesoi BCA, npocBeT apTepuy Ha ypos-
He C1-C3 no3soHkoB CyxeH (00bluHbie cTpenku) 3a cuet UM B CTenke apTepuy
(NYHKTMPHbIE CTPENKY), HApYXHbIit AvameTp aptepuu paciuupex; b, B) MPT B pexu-
me T1f-s, kopoHapHast (b) v akcuansHas (B) npoekuwm. VIMI B cTeHke nesoit BCA
(cTpenku).

peHIe HapyXHOTO TaMeTpa apTepyHt, CyXKeHHe e¢ IPOCBeTa 1
CHUXXEHMe curHajza oT KpoBotoka mo BCA (puc. 2).
Pesymbratel pyTMHHBIX JTAOOPATOPHBIX M WHCTPYMEHTATBHBIX
KCCle0OBaHM ObLIM B mpeaenax HopMbl. [IpoBoausocs jeye-
HUe (pparMUHOM C MOCEAYIOIUM MepexoaoM Ha Tpom0-ACC,
AKTOBETMHOM, HUTO(IaBUHOM. PeKOMEHIOBaHO HOIICHIE
LICHOrO OpTe3a C LEJbI0 OTPAHWYEHUS IBUXECHUN B 1IE€ U
npenotBpaileHust Hapactanus MMI. [onoBHas u weiiHas 60J1b
perpeccupoBajia uepe3 HEeCKOJIbKO JHeil, cuHapom [opHepa
ymeHbmmacs. Beimucan 27.09.13 B ymOBIECTBOPUTEIBHOM
COCTOSIHMM C PEKOMEHAAlMell TMpOBeNeHMsT KOHTPOJbHOI
MPT B cepenune nexadps 2013 .

Huaenosz muccexiyum neBoit BCA Kak mpy4uHBI M30IMPOBAH-
HOI TOJIOBHOM, NUIIEBOM M ImeiiHoi 0o y GombHOTO C.,
53 JeT, OCHOBBbIBajJCS Ha €€ accolMaluu C CHUHAPOMOM
TopHepa, BeIpaskeHHON MHTEHCUBHOCTH OOJTH, TITIOXO KYIIHpPYe-
MO aHAIbIeTUKAMM, a TaKKe TTOSIBACHUY 00U TIOCIe Pe3KUX
JBVDKEHWIA TONOBOM, KOTOpBIE, MO-BMAMMOMY, W NpPUBEIN K
pa3pbiBy uHTUMBI U hopmupoBanuio UMI. TIpekpaHuanbHas
nokanusanust UMTI Ha ypoBHe C1-C3 mo3BOHKOB coracyeTcs
C 3TUM MEXaHM3MOM, MTOCKOJIbKY ITPY PE3KUX MOBOPOTAX TOJI0-
BBl ITPOMCXOONUT PACTSDKEHUE apTepUd U KOMITPECCHUS MEXIY
YIJIOM HMXKHEH YeTIOCTH, BEPXHUMHU IIeHHBIMU MTO3BOHKAMU U
PSIIOM PAacHoNOXEHHBIM BepXHEUETIOCTHBIM cycTaBoM.Ere
OIHMM IIPOBOLMPYIOIINM (HaKTOPOM, KOTOPOMY IpUAAETCS
3HAUYEHUEB Pa3BUTUM ouccekm [3, 14, 15], mocmyxuna nepe-
HeceHHast 0OJIbHBIM pecrupaTopHasi MH(MEKIUA 1, BO3MOXHO,
npueM ankoroiisi. [lpemmylecTBeHHOE paclpocTpaHeHUE
HUMI B cTOpOHY aiBEHTULIMM IIPU COXPAHHOM MPOXOAMMOCTHU
neBoit BCA 0OBSCHSIOT OTCYTCTBME Y OOJBHOTO MPU3HAKOB
UIIEMHMH TOJIOBHOTO Mo3ra. [IpemcrtaBieHHOe HaOJTIONEHNE
TaKKe 1eMOHCTpupyeT Bo3MoxxHOcTh MPT B BhisiBeHun UMIT
B pa3Hble CPOKM €€ Pa3BUTHs, YTO HEOOXOIMMO UMETh B BUIY
TIpU HEeMPOBM3yaTN3alMOHHON THarHOCTHKe. B TeueHume mep-
Boit Hemenu curHain oT UMI™ u3omeHcHBeH miu cnabo MOBBI-
1IEH, YTO 3aTPYIHSET ee 0OHapyxKeHMe, Toraa Kak yepe3 Hele-
JII0 U Ha TMPOTsKEHUM Tocieayomux 2—2,5 mecsues UMT
XOPOIIIO BBHISBJISCTCS B BUAC 00pa30BaHUS C CUTHAJIOM BBICO-
KOl MHTEHCUBHOCTH.

H3onuposannoe nopadsicenue uepentvix Hep8og npu OUCCEKUUU
BCA nabmionaercs, 0 HalKMM AaHHBIM, B 2% ciydaeB. [lpu



KIAHIUYECKIW PASBOP

9TOM Yallle BCEIO BOBJICKAIOTCS OIbSI3bIYHBIN 1 SI3BIKOTJIOTOY -
HbIi1 HepBbl. [TopaxkeHue YepermHbIX HEPBOB MOXET COYETAThCS
C Ipyrumu ee KauHuyeckumu nposisneHusimu (HMK, romnos-
Hast 60s1b, cumnTom Topaepa) [2, 10, 13]. Takoe coueTaHue
MHOTJa MPUBOIUT K olnbouHoi nuarHoctuke HMK B BepTe0-
panbHO-0a3MISIPHOM, a He KapoTUIHOW cucreme [2].
OCHOBHOM MPUYMHOM MOpaKeHUsT YEPEITHBIX HEPBOB CUMTALT-
Csl HapylleHUe KpOBOOOpAILEHUSI B MMTAIOIIMX MX apTepusix
[2, 5,10, 12]. B HopMe 2T apTepuu OTXOIAT OT HAPYKHOI COH-
HOI apTepuu U OT apTepyii BepTeOpaibHO-0a3UISIPHOI CUCTe-
Mbl. [Tpu aHomanuu pa3BuTusg oHu OepyT Hauamo ot BCA. B
9TOM CHUTyallMW €€ AUCCEKLUM TMPHUBOAUT K ToMy, uto MMT
OKKJTIO3UPYET YCThsl apTepyid, MUTAIONIMX HEPBBI, IPUBOMIS K
ux uiemMuu. PacrosHaHue AMCCEKIMM KakK MPUYMHBL M30JIM-
POBaHHOI HEBPOIIATHH, KaK IIPABIJIO, 3aTPYIHEHO, WLTIOCTPA-
LIMei Yero sIBIsieTCsl Clieiyloliiee HaboIeHue.

Haomonenue 3. bonbHoit X., 44 net, HaxoousIcs Ha JIeUeHUM B
3 Hesponornyeckom otaeneHnu ¢ 17.05.2013 mo 04.06.2013.
Juaeno3. ouccekuust MpaBoil BHYTPEHHEH COHHOM apTepuu.
HeBpomatusi S3bIKOTIOTOYHOTO M TOABSI3BIYHOTO HEPBOB
crnpaBa. Jluccekuus JeBOM  TO3BOHOYHOW  apTepui.
Liepsukouedanrus ciesa. Anamues: 06.05.2013 0e3 BUTMMBIX K
TOMY MpPUYUH TOSBUJIACH HAapacTawolias M0 MHTEHCHBHOCTU
JaBsias 00Jb B MPaBOM BHMCKE C MppaaMaliieil B 3arja3Huy-
Hyi0 obmacte. B Houb Ha 09.05 mpocHynacs OT TOro, yTo
«3axJIeOHyCcsl» COOCTBEHHOM CIIIOHOM, yTPOM BBISIBUIMCH
MOTIEPXMBAHKE M OCUIUIOCTh TOJI0CA, KOTOPhIe HapacTaiu B
TeyeHHe HecKOJbKKX 4yacoB. 9—10.05 Tpuxael oOpamuaincs B
TOJIMKIMHUKY ¥ KOHCYJIbTAaTUBHBIE LIEHTPHI K TeparneBTy, HEB-
posory 1 otonapuHroory. I[lpeamnonsaranuch HeBpaaryst TPO-
HUYHOTO HepBa, I1ayKoMa, (hapuHIUT, JAPUHTUT, He HaIle.-
mye NmoATBepxkaeHus mpu ocMorpe. 11.05.13 ¢ mogo3peHueM
Ha CTBOJIOBBII MHCYABT ObLT rocnutanu3uponad B ['Kb. ITpu
OCMOTpE BBISIBJICHO OIYIIEHHUSI MPABOM MOJOBUHBI MSTKOTO
He0a, OTKJIOHEHME A3bIKa BIIPABO, CHUXKEHHE TIIOTOYHOTO ped-
nekca, auccarus, auchonus. MPT romoBHoro mosra He
BBISIBUJIA TTATOJNIOTUYECKUX U3MEHEHUIA. MarucTpanbHble apTe-
PUM TOJOBBI, MO MAHHBIM YJIBTPa3BYKOBOTO MCCICIOBAHUS,
OBUTM TTPOXOAMMBI. AHAIM3 CIIMHHO-MO3TOBOM KMIKOCTU He
OOHApYXUJT TaTONOTMUeCKUX M3MeHeHuit. Cpasy Xxe mocie
JIFOMOATIbHOM TIYHKIIMH y O0JIbHOTO MOSIBUIIACH CUITbHAS TSHY-
11ast 00J1b MO 3aTHel TOBEPXHOCTH IlIeH, B 3aThIIKE U MEXJIO0-
naToyHoi obnactu. Ha ocHOBe MpoBeNeHHBIX MCCIEIOBAHMIA
IMarHo3 HapyLIeHWs] MO3TOBOTO KpPOBOOOpAIUEHUS ObLI
nckimoveH. C nmopo3peHneM Ha 00J1€3Hb TePEIHEr0 MOTOHEI -
pona 17.05.13 6b11 HampasiaeH B HIITH PAMH. [Ipu ocmompe:
MSTKOe HeOO crhpaBa OIYIIEHO, IUIOXO COKpAIlaeTcs IMpH
boHaIMM, TMIIOTPOGUS MBILIIL SI3bIKA CIIPaBa, €T0 OTKJIOHEHHUE
TIpY BHICOBBIBAHMY BIIPABO U OTPAHMYCHME IBUKEHUS BIIPABO.
CHuxeHue rimoTouyHoro peduekca crpasa. [lape3 mpaBoii
MOJOBUHBI TOPTaHM (MO JAHHBIM OTOHEBPOJOTMYECKOTO
uccnenosanus). Jucdarus, nuchoHus, jerkas au3apTpusl.
JlnarHo3 0oJie3HM TMepenrHero MOTOHEHpOHa OBbLT CHAT.
3amono3peHa muccekuus: npasoii BCA, mns Bepuduxanmu
kotopoit 31.05.13 nmpoBenena MPT B pexume 3DTOF anruo-
rpapuu u T1 f-s. Ha paccrosiHum okomno 1,5 cM OT ycTbsl 10
MPOKCHUMAJIbHBIX OTIENI0B KAMEHMCTOM YaCT! B CTEHKE MpaBoil
BCA BrisiBnena UMI™ npoTsikeHHOCTBIO OKOJIO 5 ¢M, My(hTO-
00pa3HO MO CIUpaJd OXBaTbIBalOILAsl TPOCBET apTepuH,
HapYXXHbII AUaMETp apTepuy Ha 3TOM YPOBHE YBEIUYEH 10
1,0 cM, MuHMMabHBIA quameTp mpocBeta — 0,2 cM (puc. 3).
Kpowme Toro, obHapy:xeHa auccekius aeBoii [1A Ha yuactke V2
(ypoBeHb C3—C4 1mo3BoHKOB). Pe3ynbraThl pyTUHHBIX JJabopa-
TOPHBIX M MHCTPYMEHTAJIbHBIX METONOB MCCIeN0BaHUS — 0e3
OTKJIOHEHUS OT HopMbl. [lpoBoauioch jneyeHue TPOMOO-
ACCoM, akTOBErmHOM, LIUTO(IABMHOM, MUJIBraMMOii, HoOe-
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Juccexups BHYTPEHHEN COHHOM apTepum

i}

puc. 3 BonbHoii X., 44 ner, 12 neb 3abonesanus.

A) MPA. UM B cTeke nesoii BCA (nyHKTUPHbIE CTPEAKM), NPOCBET apTepiit U Cur-
Ha/l OT KDOBOTOKA CHUXEHBI (CTPENKA), HAPYXHbIA AMaMETP apTepuu pactumpen; b,
B) MPT B pexume T1f-s, kopoHapHas (b) v akcuansHas (B) npoexuum. UMI B CTen-
ke nesoit BCA.

HOM. 3HAUYMTENBHO YIYYIIWINCH TJIOTAaHWE M TeMOp Toioca,
TOJIOBHAS U IlieiiHas 60JIb perpeccupoBanu. BeimucaH B yiIoB-
JIETBOPUTEIBHOM COCTOSSHUM [UISL JOJNICUMBAHUSL IO MECTY
JKUTETBCTRA.

JIMarHOCTIYECKUE TPYIHOCTH Y O0ibHOTO X., 44 J1eT, Kacanmich
He TOJIbKO pacro3HaHus auccekiimu BCA Kak mpuyMHBI mopa-
KEHUST SI3BIKOTIIOTOYHOTO W ITOOBSI3BIYHOTO HEPBOB, HO W
TONMMYECKO AuarHocTHKu. Hammawe aucdarum, muchoHnn u
JIETKO AM3apTpuu NP OTCYTCTBUM MUPAMUIHBIX, YYBCTBU-
TEJTBHBIX ¥ MO3KEUKOBBIX PACCTPONCTB YKa3bIBAIN Ha TIepude-
pPUYECKMIi, a He CTBOJIOBHI YPOBEHb MOPAXEHUS, KOTOPHIiA,
KpoMe Toro, uckiouasucs naHHbIMM MPT ronoBbl, He BbISIBUB-
IIell O0YaroBbIX M3MEHEHMU B CTBOJIE TOJOBHOTO MO3ra.
[Mepudepnaeckuii ypoBeHb ITOPaKEHHS, B CBOIO OUepeb, M03-
BOJIST OTBEPrHYTD MPEANOI0KEHNE O CTBOJIOBOM MHCYIBTE U
Oone3Hu nepudepuyeckoro HeiipoHa. OCHOBHBIM KJTI0YOM K
MOCTAaHOBKE JMArHO3a MMCCEKUIUHM OBLIO HATMINE BHCOYHO-
3arIa3HMYHOM 00JM Ha CTOPOHE BBISIBMBLIEroCs yepe3 3 AHs
nopaxenust IX u XII yepennbix HepBoB. IlpuumHON 6o
SIBIISLIOCH pasipaXkeHUe OONEBBIX PELENTOPOB COCYIMCTOM
CTeHKU (hopMupyloleiicss B Heil remaroMoii. ITocTemeHHoe
pazButue UMI, BbI3BaBILEH CTEHO3, @ HE OKKJTI03MIO MPOCBETA
neBoit BCA, o0BsCHSIO OTCYTCTBHME Y OONBHOTO MPU3HAKOB
UIIEMUU TOJOBHOTo Mosra. Eiie ogHON 0COO0EHHOCTBIO
HACTOSIIIIETO HAOMIOAEHUS SIBISIETCS COYeTaHWe AMCCEKIINU
BCA ¢ mucceximeii neBoii ITA, 9T0, 10 HAIIMM TaHHBIM, OTME-
vaetcs B 3% cnyvaeB. [uccekuus Jesoii [TA pasBuiach mpu
CTHOAHUY TOJIOBEI BO BPEeMSI TIPOBEICHUS JIIOMOAIBHOIM ITyHK-
U W KIMHAYECKU IIPOSBUIACH M30JMPOBAHHON IIeiHO-
3aTBUIOYHOM 00Jb10. B CBSI3M ¢ 9TUM BaKHBIM C MPAKTUYECKOM
TOYKHM 3PEHMUST BEIBOIOM SIBJISICTCSI HEOOXOIMMOCTh OTpaHMye-
HUS OBIDKEHMS B Iliee B TeUCHHME 2—3 MeCAIEB, T.K. C OTHOIA
CTOPOHbI, UMEHHO B 3TO BPeMsI Yallle BCEro IPOUCXOMASAT Pelt-
JIVBBI JUCCEKIUU, a C IPYrod, MMEHHO NBUXEHWS B Ilee
SIBJISTIOTCST OCHOBHBIM ITPOBOIMPYIONTMM (DaKTOPOM TUCCEKIINT
I1A, pexe u BCA [3, 16].

B 3akiioueHue KIMHIYECKOTO pa3dopa OOJbHBIX C Pa3IMYHbI-
MU KIMHAYECKUMU TIposBIeHusMu auccekimn BCA cnemyer
ele pa3 MOTYEPKHYTh €€ BaXHBIC C MMATHOCTHMYECKON TOUYKH
3peHust 0OCOOEHHOCTH: 1) AMCCeKLUs pa3BUBAETCs Yallle BCEro y
JIVIL MOJIOZIOTO WJTH CPEIHETO BO3PACTa, CYMTABIINX ce0sl paHee
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MpaKTUYECKH 300poBeIMU; 2) B 75—80% ciyyaeB pa3BUTHIO
THCCEKIINH TIPEAIICCTBYET IEHCTBIE PA3TNUHBIX IIPOBOIMPYIO-
mux (GakTopoB (TpaBMa, IBMXKECHMS B IMICHHOM OTIENe MO3BO-
HOYHUMKA, (hr3nyecKass Harpy3ka ¢ HalpsoKeHUEM MBI [Ier
1 TIeYeBOro nosica, OaHaibHasd MH(EKLMS U ap.); 3) CUMITO-
MaM WIIEMHUM TOJIOBHOTO MO3Ta MJIM TIOPaKEHUIO YePETTHBIX
HEePBOB 32 HECKOJIbKO YaCOB WM JHEH MPeAlIeCTBYET ToJ0BHAs
60J1b, KaK TPaBUIIO, HA CTOPOHE AucCEeKUUU. [onoBHas 6oib
MOXET OBITh SIMHCTBEHHBIM MposiBIeHNeM aucceknnu BCA n
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Clinical manifestations of internal carotid artery dissection

L.A.Kalashnikova, L.A.Dobrinina

Research Center of Neurology, Russian Academy of Medical Sciences (Moscow)

Keywords: dissection, internal carotid artery, ischemic stroke, lower cranial nerve palsy, isolated headache.

Dissection is the blood entrance from the lumen to vascular wall
through the intimal tear. Dissections more often occur in internal
carotid artery (ICA). The blood accumulating within the wall
(intramural hematoma) may lead to: 1) the compression of the
arterial lumen resulting in cerebral ischemia; 2) perivascular nerve
damage causing headache, neck pain and Horner syndrome;

3) block of the ostiums of the arteries arising from ICA and sup-
plying cranial nerves with consequent ischemia of these nerves. In
this paper we present medical histories of three our patients (out of
88) with ICA dissection and different clinical manifestations. The
questions of diagnosis, differential diagnosis and treatment of the
ICA dissection are discussed.
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OT1aes KIMHUYECKOM PU3MOJI0TUN
1 T1aTOJIOTMU HEPBHOM CUCTEMBI

I'Y «<MHCTUTYT r€epOHTOJIOTMU

M. /1. dD. YeboTapeBa
HAMH YkpannHbi»

C.M. Ky3nenosa, U.H. Kapabans, H.}O. baunnckas

KonnexTue 0T/iena BO3PACTHbIX M3MEHEHHI HepBHOIA cvcTeMbl MHcTuTyTa reponTonorum AMH CCCP (1978 T.).

OJTHOM M3 XKMBOIMCHBIX yrojkoB Kuesa pacmoso-

KeH WHctutyt T€POHTOJIOTHH UMEHU

I.®.Yeoorapésa HAMH Yxpaunbl, co3maHHBI B

Mae 1958 . BaxHblil aTanm B pa3BUTUU MHCTUTYTa

Havajcs B 1993 & ¢ MoMmeHTa co3naHust AkageMuu
MEIUIIMHCKNX HayK YKPauHbI, KOTIa MHCTUTYT BOLIEN B COCTaB
€€ MeIUKO-0MOIOrMYECKOrO OTICNEHUS.

CeromHsl MHCTUTYT TePOHTOJIOTUM — HAyJYHOE YUpexkIeHIE,
LIEJIBIO ICSTEIbHOCTY KOTOPOTO SIBJISIETCS MCCIIeIOBaHKE TIPO-
0JieMbI CTapeHUs] 1 KOOPAMHALIMS SKCIIEpUMEHTaIbHOM Meau-
KO-0MOJIOTMYECKOM, KIMHUYECKOM U COLMATIbHO-TUTHMEHUYe-
CKOI1 paboThI, MPOBOAMMOI MO AaHHOI MpodieMe B pasiny-
HBIX HaYYHbIX ¥ TIPAKTUYECKUX KOJIJIEKTUBAX YKPauHBbI.

I/IHCTI/ITYT TE€POHTOJIOIMU COCTOUT U3 TPEX Hoz[pasﬂenel-mﬁ:

1) cexTop colmaabHOI TEPOHTONOTUN U TePOTUTUEHBI (J1a00-
paTopus COLMATIBbHOI TEPOHTOJIOTMHU, TePOAUETUKM, MU~
LUHCKOI nemorpaduu, mpodeccuoHaIbHO-TPYIOBON pea-
OuIMTALIMN);

2) cekTop OMOJOTMM CTapeHusl (Jabopatopuu (GU3MOIOTHH,
PamoOKOIOTHH, SHAOKPUHOJIOTHHY, STIUTEHETUKY, PETyIsi-
1K MeTa0o/1M3Ma, MOP(GOIOrMK 1 LUTOIOTHU, repruaTpu-
4ecKoii (hapMaKoJIOrky, HaTOPU3UO0IOTMH U UMMYHOJIOTHH,
MaTeMaTUYECKOTrO MOJIEIMPOBAHMS IIPOLIECCOB CTapeHMSI,
(bapmako0ruM HOBBIX JIEKAPCTBEHHBIX CPEACTB);
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3) CeKTOp KJIMHUYECKOM TEPOHTOIOTUU U repraTpuu (OTHEIbI
KIMHUYECKOIi (DU3MOIOTMHN 1 TIATOJIOTMU BHYTPEHHUX Opra-
HOB, KJIMHAYECKOM ¥ DIMAEMUOIOTMYECKOM KapIOIOTHH,
KIMHUYECKOM (DU3MOJIOTMU M TIATOJOTUM OMOPHO-IBHUIA-
TEJILHOTO allapara, KIMHUYECKON (DU3KMOIOTUHU U MATONO-
TUM HEPBHOM CUCTEMBI).

Otzen BO3pacTHBIX M3MEHEHUIT HEPBHOM CUCTEMbl BO3[IABII
npod. H.b. Manbkosckuii. HayuHas ctparterust otnena npea-
yCMaTpHBaeT U3yYeHUe U packpbiThe (HyHIAMEHTATbHBIX OCHOB
(hopMMpoOBaHMS MHTETPATUBHON [EATEIbHOCTU TOJOBHOTO
MO3ra [Py CTAPEHUU YeJI0BeKa 1 BO3PACT3aBUCUMBIX 3a00J1€Ba-
HUSX (LlepeOpaTbHbIN aTepOCKIEPO3, MHCYJIBT, TAPKUHCOHUZM,
JIEMEHIIUS ), TOHTUTYIMHAIBHBIX UCCIIENOBAHUSIX UHANBULYATb-
Horo Temna crapenust LIHC mo mHTErpanibHbIM TOKa3aTessIM
010J10rMYeCKOro 1 HelpoYHKLIMOHATBHOTO BO3pacTa.

Hauunag ¢ 1958 r., xommiekcHoe obOcnenoBaHue (yHKIMO-
HAJbHOTO COCTOSIHUSI HEPBHOU CUCTEMBI Tpu (hU3MOTOTHYE-
CKOM U TIPEXAEBPEMEHHOM CTapEHUM MOMUMO KIMHUYECKOTO
HaOJIOIeHUST BKITIOUANO CHEMANbHbIE HEeWpOTCUXO0I0Tnye-
cKue, Helipodu3uoaornyeckue, OUOXMMUUECKUE UCCIeN0Ba-
HUSI, @ TAKXE BIUSTHYUE TePUATPUYECKUX CPEACTB HA (DYHKIIMO-
HaJIbHOE COCTOSIHME HEPBHOM CUCTEMBI.

B xonue 1960—70-x rr. kang. mea. Hayk C.B. JIuToBueHKO, BO3-
[JTaBJIsIBIIAs. HEMPOIICHXOIOTMYECKOe HaIpaBIeHUe MCCIIeN0-
BaHMH, IUIONOTBOPHO COTPYOHMYANA C OCHOBOIOJOXKHUKOM
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Knunueckuit pasbop naumenTa B kaburete npod. H.b. MaHbkoBcKoro.

Heiiponicuxonorun B CCCP akamemukom A.P. Jlypueit. B
pe3yJibTaTe 3TUX MCCIenoBaHUMil pa3paboTaHa KOHIIETILUS BO3-
PacTHOI HEWPOIICXOJOTHH. YCTAHOBJICHO, YTO MCHXUYECKAsT
NesTeNbHOCTD, JeTCPMUHUPOBAHHAS OMOJOTMYSCKUMU IPO-
LieccaMy CTapeHus, MOMYMHSETCST 001Ie0MOIOrMYECKUM 3aK0-
HaM: ©MeeTcs 0ojIee WM MeHee TapMOHMIHOE COUYCTaHNE CHH-
KEHMSI YPOBHSI IICHXMYECKOI MAEATENbHOCTH C BHIPAOOTKOI
TIPUCITOCOOUTETLHBIX MEXaHN3MOB, HANpPaBJIEHHBIX Ha COXpa-
HEHHE CTPYKTYPHI ATOM IeATETbHOCTH.

Bonpmras posib B M3yYCHUM TICUXOJOTUUECKUX OCOOEHHOCTEH
MpU CTApeHUM TPUHALICKUT MOKT. Med. Hayk, Tpod.
A.M. TlomoxoBy, kotopbiit B 1992 . Bo3rnaBua otaena. OqHuM
13 BaXXKHbIX HayYHbIX HarpapieHuil B padote A.M. [lomoxoBa
OBLIO U3YUeHKME OCOOEHHOCTEN MEXITOTYLIAPHON aCUMMETPUU
MO3ra y Jojieil py CTapeHUM U HEKOTOPBIX (hopMax BO3pacT-
HOIf TIATOJIOTH HEPBHOM cuCTeMBbI (IlepeOpaIbHBIN aTepoCKIIe-
P03, OCTPBIE HAPYIIEHHSI MO3TOBOTO KPOBOOOPAIIEHMS).

PasButue otaena ocylIeCcTBIIOCHh C HEKOTOPHIMU M3MEHEHUS -
MM, 00YCJIOBJICHHBIMHU 3TallaMH OPTaHM3aIMU BCETO MHCTHTY-
Ta. B TeyeHKe MHOTUX JIET CYLIECTBOBAHMUSI OT/IE/A PSII COTPY/I-
HukoB npod. H.b. MaHbKOBCKOTO, MOJIYyYUB JOKTOPCKHUE CTeE-
TIeHN, CTAHOBUITNCH PYKOBOIUTEIISIMU TTOAPA3IeICHMUIA.

B utone 1992 1. u3 coctaBa oTnena ObLT BBIIEIEH OTAE COCYIM-
CTOI TIaTOJIOTMX TOJOBHOTO MO3Ta, PYKOBOAUTEIEM KOTOPOTO
cTana IOKT. Men. Hayk, mpod. C.M. KysHeuosa. OCHOBHbIM
Hay4YHO-TIPaKTMYECKUM HAIpaBIeHUeM pabOThl 3TOTO OT/elNa
SIBIISIETCS pa3paboTKa COBPEMEHHBIX PeadMIMTALIMOHHBIX MEPO-
TIPUSITUI [UTST OOJIbHBIX, MEPEeHECIINX UIIEMUYECKUI MHCYIIBT, C
YYETOM BO3PACTHBIX OCOOEHHOCTEl MaToreHe3a, KIMHUYECKOTO
odopMmIeHNs 1 TedeHusT MHCybTa. Pa3pabotaH KoMILieke pea-
OMIMTALMOHHBIX TPOTrpaMM, BKJIIOYAIONIMI (usudeckue,
(busnoTepaneBTHYECKIE, (PapMAKOJIOTUIECKHUE 1 ICUXOTepareB-
THIECKHE METOIBI, TIPEIIOKEHBI OOBEKTUBHbIE METOIBI OLICHKI
cTerneHu 3 (HEeKTUBHOCTH BOCCTAHOBUTEbHOM Tepamuu.

[TpuHuMas Bo BHMMaHUe poib FeHeTHYeCKuX (hakTopoB B (hop-
MMPOBaHUU VHCYIBTA, ¢ 1972 T. B oTaE/E pa3pabaThiBaeTCs reHe-
TUYECKOE HarpaBieHUe, TpeaycMaTpuBalolee U3yuyeHue
HACJIeACTBEHHOM MpeapacronokeHHOCTH Ha CUCTEMHOM U
MOJIEKYJISIPHO-KJIETOYHOM YPOBHSIX. DTU UCCIIENOBAHUS TIPOBO-
JUINCh B PaAMKaX MEXUHCTUTYTCKOU MPOrpaMMbl COBMECTHO C
Wuctutyrom MeauimHcKoit reHetvku (T Mocksa), MHcTUTYTOM
oHkosioruu (r. Mockga), ToMIMCCKUM MeIVUIIMHCKUM UHCTUTY-
toM, MHctuTyToM reHetku HoBocuOupckoit AH. HayuHbie
Kypatopbl 3Toro HampasieHusi — akaa. A.A. IIpokodbeBa-
benbrosckas, akan. H.IT. Boukos. C 1996 . HeliporeHeTHYeCKOE
HarpasJieHUE B OT/IENIE COCYUCTON MAaTONOTHU TOIOBHOTO MO3Ta
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paspa0aTbiBaeTcs mon  pykoBoacTBoM C.M. Ky3HeLoBoii.
VYcraHoBEHBI 271eKTpO3HLEPanorpadhuyeckue U LUTOreHeTHYe-
CKME MapKephl HAcJICACTBEHHOM IIPeApacIoNoKeHHOCTH K
MHCYABTY. JI1s1 AT ¢ Hac/eICTBEHHOM TIPeapacIioNoXeHHOCTHIO
K MHCYJIBTY 110 CPaBHEHWIO ¢ POACTBEHHHMKAMU TOJTOXKUTEIICH
XapaKTepHbl JOCTOBEPHBIC Pa3IMuus TIOTHOCTEH pacrpencsie-
HUSI MHTETPaIbHBIX MOKa3aTeseit IenbTa-, TeTa-, alb(a-puTMOB.
[lutoreHeTnyeckue Mapkepbl HacleACTBEHHOH Mpeapacroso-
JKEHHOCTHU K COCYIMCTOIi MAaTOJIOTHH TOJIOBHOTO MO3Ta XapaKTe-
PU3YIOTCS YMEHBIIEHNEM pa3MepoB 010koB C-reTepoxpoMariHa
Ha 1, 9 xpoMocomax 1 Ha Y-XpOMOCOME Y MY>KUMH POICTBEHHM-
KOB OOJIbHBIX MHCYJBTOM [0 CPaBHEHMIO C KOHTPOJbHOI
TIOTYISIIIMOHHOM TPYIIITON 1 POICTBEHHUKAMHU OJITOKUATEICH.

C 1976 1. cOTpyITHMKAMHU OTE]Ia COCYIUCTOI TTATOJIOTHHU TOJI0B-
HOTO MO3ra MPOBOIATCS CPABHUTENbHbIC KIMHUKO-3ITUIEMIO-
JIOTHIECKIE MCCIEIOBAHIS BO3PACTHBIX M3MEHEHUH CepaedHO-
COCYIVCTON CHUCTEMBI U aHAJIN3 CTPYKTYPhI LIEpeOPOBACKYIISP-
HOIi TMaToJOTMM B Pa3IMYHBIX perroHax YkpauHbl, KaBka3a,
Poccun. C 1976 mo 1995 ©. oTmen BXOZWI B COCTaB MEXIOCY-
JIApCTBEHHOI TPYTIITHI TIO TIPOBEIEHNIO0 COBMECTHBIX MCCIIEI0BA-
Huit «KoMIIIeKCHOe O1M0T0r0-aHTPOIOIOTMIECKOE U COIMAITh-
HO-3THOTpahUUECKUOe M3yJeHNE HApOIOB ¥ STHUYESCKUX TPYIIIT
C BHICOKMM TPOLIEHTOM JOJITOXUTeNei». MccaenoBaHus MpoBo-
aunuch cosMectHo ¢ Mucruryrom atnorpagun AH CCCP,
Wuctutytom mo usydenuto yenoseka (Heio-Mopk, CIHA),
HWMW anrtpononorun MI'Y, MHCTUTYTOM 3KCIIEpUMEHTATBLHOM
Mopdonoru 1 AOXa3CKUM MHCTUTYTOM SI3bIKa, TUTEPaTyphl 1
ucropun AH Ipysunckoit CCP, MHctutyToM ¢usnonoruu
AsepOaitkanckoit AH. TIpeacrapieHa posib couuanibHO-Cpeo-
BBIX M TeHETUUECKHX (DAKTOPOB B (DeHOMEHE JONITONETHS U YCTa-
HOBJICHBI HAIIMOHAJTbHO-3THUYECKUE OCOOCHHOCTH PacIpo-
CTPaHEHHOCTH U 3200J1eBaEMOCTH LIEpeOPOBACKYJISIPHOM MaTo-
Jioreil. YCTaHOB/IEHO, UTO B PETMOHAX C BBICOKUM YPOBHEM JI0JT-
rojetust (Abxasusi, AzepbaiiixkaH, 3anaaHas YkpauHa) 61oso-
TUYECKUIA BO3PACT B MOMYJIAILK Ha 5—10 JIeT Hike macIopTHO-
ro. JIJ1st TOAToXKUTeNel 3THX PETMOHOB XapaKTePHBI; STHOIICHXO-
JIOTMYECKHME OCOOCHHOCTH CTPYKTYPBI JTMYHOCTH, PAIlMOHANb-
HBII THIT TUTAHWSI, BBICOKAST IBUTATe/IbHAST aKTUBHOCTD, HU3KUIA
YPOBEHDb CEPIEYHO-COCYIUCTOM MATOJOTUK Yy JIMIL MOXKJIOTO
BO3pacTa M HOITOXUTeNnei. [JIs MONToXUTeIe TpeX pernoHOB
XapaKTepHBl KOHCTUTYIIMOHATBHO-TEHETIECKIE 0COOEHHOCTH
OMOAIEKTPUIECKOI aKTUBHOCTH FOJIOBHOTO MO3Ta M XPOMOCOM-
Horo nosumopduama. C 1995 1. akieHT KIMHUKO-3MUIEMUOIO-
TUYECKUX UCCIIeoBaHMIi cyieiaH Ha YkpauHe. [TpoBeneHbr KoM-
IIeKCHBIe ucciaemoBaHust B IOxHOM, 3amagHoM W
LeHTpanbHOM peruoHax YKpauHbl.

Kimumyeckoe HampaBieHHME HayIHBIX MCCIEIOBAaHUI OTIena
COCYIMCTOM MAaTONOTMK T'OJIOBHOTO MO3ra MPEICTaBIEHO U3yye-
HUEM BO3PACTHBIX U MATOreHETUUECKUX OCOOEHHOCTEN CUCTEM-
HOW M MEXCHCTEMHON peopraHu3aluy lepedpaabHON TeMOIM-
HAMUKH, MeTa00JIM3Ma 1 OMO3HEPTeTUKI MO3Ta y OOJIBHBIX HIIIe-
MHMYECKUM ¥ TeMOPPAarnIeCKUM MHCYJIBTOM. Y OOJBHBIX, TIepe-
HECILMX MHCYJIBT, YCTAHOBJEHbI MOJTYIIapHbIE 0COOEHHOCTH O1O-
SNIEKTPUYECKON ¥ MeTaboaueckoi (ompeneneHue N-aleTrac-
naprara, KpeatiHa, xonuHa, TAMK) peopranuzauuu ¢hyHKLMO-
HastbHOTO coctostHus LIHC. O60ocHOBaHA KOHIIETIIIMS O BO3PACT-
HBIX 0COOEHHOCTSX peopraHu3ayy (HyHKIIMOHAIBHOTO COCTOS-
HUSI MO3Ta Y 00JIbHBIX MHCYJIETOM B BOCCTAHOBUTEIbHBII MEPUOT.

bBosbloit 1Mk HayyHbIX pabOT BBHIMOJHEH B HarpaBieHUU
M3yJeHUs NECTBUS Pa3IMYHBIX HOOTPOITHBIX, Ba30aKTHBHBIX,
HEWpPONPOTEKTOPHBIX TIPENapaToB Ha TCHUXO0IMOLMOHATBHOE
COCTOSTHIIE, MO3TOBOE KPOBOOOpAIIeHHE, MeTabom3M M OKo-
SHEPTETUKY MO3ra y OONBHBIX C YIETOM ITOJTYIIAPHOM JTOKATM3a-
LMK MHCYIIBTA. BriepBble cchopMyarpoBaHO TOI0XKEHUE O MOIy-
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HIApHBIX OCOOEHHOCTSIX ACHUCTBUSI HEHPOTPOMHBIX MpernapaTos,
00yCIOBJIEHHBIX (DYHKIIMOHATBHO-OMOXMMUYECKON acCHMMETPU-
el Mo3ra, 4To MOXeT ObITh IIPEATIOCHIIKONM IS TaIbHEHIIero pas-
BUTHS MOJYIIApHOM Heipodapmakosoruu. PazpaboTtaHbl mpo-
rpaMMbl (hapMaKOJIOTMYeCKON KOPPEKIIMU HapyLIeHU! MeTabo-
JIM3Ma U 11epedpaIbHON TeMOTMHAMUKY Y OOJIBHBIX MHCYJIBTOM C
YYETOM MOJTyIIAPHBIX OCOOEHHOCTEl AeMCTBHUS TPernapaToB.

3HAUNTETBHBIN KIIMHUYECKUAN OTTBIT U COBPEMEHHBIN METOIM-
YecKuil ypoBeHb CCIeIOBAHNIA, HATMYNE TaAHHBIX O TTATOTCHE-
TUYECKMX U MOJYIIAPHBIX OCOOEHHOCTSX PeOopraHM3aluu
LepedpalbHOi TreMOAMHAMUKM W MeTaboM3Ma Yy OOJIbHBIX
MHCYJIBTOM TTO3BOJIMIT Pa3paboTaTh IS 3TOM KaTerOpHUH Tally-
€HTOB pPeadMIMTALlMOHHBIE KOMILIEKCHl C HCIIOJb30BAaHUEM
HOBBIX TeXHOJIOTHIA (TpaHCKpaHMaTbHAS MaTHUTHAS CTUMYJIS-
LU MO3Ta, HEHpOOPTONeIMIECKUII KOCTIOM, CTaOMIIOIIIAT-
(opma). YcraHOBIEHO, UTO Y OOJBHBIX UIIEMUYECKUM UHCYJIb-
TOM TI0J] BIMSTHAEM PUTMUUYECKOM TPaHCKPaHWATbHOI MAaTHHT-
HOM CTMMYNALMM TIOBBIIIACTCSA TUIACTUYHOCTh MO3Ta, 4YTO
XapaKTepu3yeTcsl YBEJIMYCHMEM MOIIHOCTH aib(ha-puTMa,
CHIDKCHUEM MOILIHOCTH MEIJICHHBIX PUTMOB, YMEHBIICHHEM
JIATEHTHOTO Mepuofa Mpu (OTOCTUMY/ISILIUK, A TAKKE IIOBbI-
IIEHNEM COIepXKAHUSI HEMPOTPOprUeCKUX (haKTOPOB.

B nmocneanue roasl B otaene COCyﬂ,MCTOFI I1aToJI0Ir'My roJIOBHO-
TO MO3ra NpoBOAUTCA M3YYCHUE COCTOAHUA CHA y 60J'II)HBIX,
NEPCHECIINX HIIEMAYECKUN 1 FeMOppaFI/I‘ICCKI/IIL/'I MNHCYJIBTHI.

B 2003 r. oTnen KIMHUYECKO (PM3NOIOTUY U TTATOJIOTUU HEPB-
HOM cHcTeMbl ObUI pEOpPraHM30BaH M CO3/AHBI JBA OTIENA:
OTIET KIMHAYECKON (PU3MOIOTHH M TTAaTOJOTUH SKCTparpa-
MUIHON HEPBHOI CHCTEMBbI U OTHE/] BO3PACTHOM (pU3MOIOTHU
U TIaTOJIOTMM HEPBHOM CUCTEMBI.

PykoBonutenem otnena KIMHUYECKOM (BDM3MONOTUM U MATOJIO-
TUU 3KCTPAITMpaMUATHON HEPBHOM CHCTEMBI CTala JOKT. MeI.
Hayk, nipod. M.H. Kapabanb. OcCHOBHBIE HayuHbIe HampaBe-
HUSI MCCIIEIOBAHMIA HAaIPaBJICHBI Ha:

— pa3paboTKy 3((HEKTUBHBIX METONOB paHHEN AUATHOCTUKH
HavaJbHbIX cTaauit 6one3Hu IapkuHcona (BIT), matoreHe-
TUYECKMX OCHOB KOMILIEKCHON MEIMKAMEHTO3HOI Tepanuu
3a00JieBaHMSI C MCIOJb30BAaHMEM COBPEMEHHBIX KJIAcCOB
MPOTUBOMAPKMHCOHMYECKUX MpernapaTos;

— JIoJroBpeMeHHoe HabmoaeHue 3a 0onbHbIMU BII ¢ 1enbio
OLIEHKM CTaAMHHOCTU TEYCHHUs 3a00JeBaHMsI M TeMIla ero
MPOrpecCUpOBaHUs AJIsl CBOEBPEMEHHON MpPOQUIAKTUKU
MPOrpeNIMeHTHOCTU KIMHUYECKOM CHMITOMATUKK U ITOO0Y-
HBIX 3¢ GhEKTOB JIeKapCTBEHHO! Tepanuu;

— M3y4eHKe BO3PACTHBIX 0COOEHHOCTEN KIMHMYECKOTO Teue-
HuUs pa3nuyuHbix 3a6oneBanuii DI1C (3cceHIMAaNbHBIN Tpe-
MOp, TOPCHOHHAsl IMUCTOHMS, CUHIPOM ITAPKMHCOHM3M-
IUIIOC Ha (hOHE MYJIBTUCUCTEMHOM JeTeHepaLinm);

— nuddepeHumanbayo auarHoctuky bIT ¢ cumnTomaTtuye-
CKUM MapKUHCOHU3MOM (HeipoBU3yanu3alus, Herpodu-
3MOJIOTHYECKOE 1 HEHPOTICUXOIOINIECKOe TECTUPOBAHNE);

— ompeesieHe KIMHUKO-HEHPO(GU3N0NTOTNIeCKUX Y TEHETH -
JeCKUX MPeIuKTOpoB pa3Butus b1y poncTBeHHUKOB 00JTb-
HBIX;

— KOHIIENTYabHbIE OCHOBBI TPAKTOBKH PE3YJIBTATOB MOTyYEH-
HBIX MCCIIENOBaHWIA, KOTOPBIE OB 3a70XEHBl B COBMECT-
HbIX padoTax ¢ MHcTUTyTOM 0011Ieii matonoruu u matodu-
suonoruu PAMH u myGnukanusx B COaBTOPCTBE C aKajl.
I'H. Kpooxanosckum («bose3ns [TapkuHcoHa (3THOJIOTHS,
naToreHe3, KIMHUKA, TMarHOCTHKA, JIeUeHne, MPODUIaKTH-
Ka». M., «<MeauuuHa», 2002).
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MoHorpacum, BbiMyLLEHHbIE
OT/IENOM BO3PACTHbIX M3Me-
HEHWIA HEPBHOIl CUCTEMbI
WHcTUTYTA  repoHTONOrMMN
AMH CCCP.

PC3YJ'[bTaTOM IMPOBCACHHLIX WCCIIEIOBAHUM SBUIKCH CJICay1o-
e MPUOPUTETHBIC ITOJIOKCHUS:

— JIaHA KJIMHWYECKAs XapaKTepUCTHKA BO3PACTHBIX OCOOEHHO-
CTell HEBPOJOTMYECKUX ITPOSIBICHUM SKCTpalvMpaMUIHOK
HenoctatouHocty (BITH) npu ctapeHun yenoBeka, BIEpBbIe
omucan cuHapom OITH nodageduuutHoro reHesa, sSpsio-
mumiics  (HakTopoM pHCKa pa3BUTHS MapKUHCOHM3MA.
IMoxkazano, uto B 12% cmyyaeB BospacTtHast DITH Tpanchop-
mupyetcs B BI1. YctaHOBIEHO, UTO MPU HATUYKMU TPEMOPOULI-
HOI HEIOCTATOYHOCTH AO0(PaMUHEPTMYECKONH HUTPOCTpHAp-
HOW CHCTEMBbI Pa3TMYHOTO MpoucxoxneHus neoioT bIT moxer
MIPOBOLIMPOBATHCS MCUXOIMOLIMOHATBHBIM CTPECCOM, Lieped-
POBACKYJISIPHOM MATOJIOTMEN U JIEKAPCTBEHHBIMU IIperapaTa-
MU, CHIDKAIOIIMMU aKTUBHOCTb TO(aMUHEPIUYECKUX HUTPO-
CTpHMapHbIX HelipoHoB. [TokazaHo, 4TO B IpyIITy prCcKa BXOIST
KIMHIYECKH 3M0POBBIC POICTBCHHUKM MAIIECHTOB, TCHETITIE-
CKM TipempacrnojioxkeHHsle K BII, u muiia, MCTbIThIBAOIIIE
9KOJIOTUYECKU BPEIHbBIE CPENOBBIC BIUSIHUS U/ UCTIONb-
3ytome (papMakoJOTHUECKHE TIperaparhl, ITUTETbHBIN
MpUeM KOTOPHIX MOXET CHHUXaTb I0(aMHHEPTUYECKYIO
aKTMBHOCTb. DaKTOPOM pUCKa SBIISIETCS CepAeTHOCOCYMCTAST
TIATOJIOTHS ¢ KITMHUYESCKUMU TIPOSIBIICHUSIMU 11epeOpPOBacKy-
JISIPHOM U KapauoliepedpaibHOi HeTOCTaTOYHOCTH;

— MPOBEICH KIMHUKO-TeHeaTOTMIeCKMil aHanmu3 pa3Butus bIT
y npobaHmoB U ux cemeit. IloxazaHa MH(MOPMATUBHOCTD
ajekTpomuorpauueckoit Metroauku (OMI) B oueHke
BepPOSITHOCTH HacienoBaHust BI1 y nuil U3 rpymimsl prcka.
YcTaHoBIEHO, UTO IUTMHA TEJIOMED SIBIsIeTCs Haubosee paH-
HUM TIPEIUKTOPOM TOKJIMHIYecKou ctagun BIT;

— TIOJy4YeHBI M TIPOaHATN3MUPOBaHbI JaHHbBIC HEHpOBU3yain3a-
LIMOHHBIX METOAOB MPUKU3HEHHON TMarHOCTUKM CTPYKTYP-
HO-MeTab0NINYECKUX UBMEHEHUI TOJJOBHOTO MO3ra y 00J1b-
HbiX BIT (MarHUTHO-pe30HaHCHAS CIIEKTPOCKOMUS, U by-
3uoHHass MPT) B comocTaBieHUU ¢ pe3yabTaTaMy KIMHMU-
KO-Heipopu31oJ0rMieckoro ¥ Helporncuxoaornyeckoro
00cJe10BaHMH Ha pa3HbIX CTAAMSIX Pa3BUTHS 3a00JeBAHUS,
KOTOpbIE MO3BOJIWIM PACIIUPUTh TIPEACTABACHUS O GyHIa-
MEHTAIBHBIX MexaHu3Max pa3Butust BIT u o0beKTHBI3apO-
BaTh 3 (HEKTUBHOCTH ITATOTEHETUUECKU 3HAUMMOI MeTrKa-
MEHTO3HOH Tepamnuu;

— TIPOBEEH aHaIN3 BIMSHUS HEMOTOPHBIX cHMITOMOB BIT
(KOTHUTHBHBIE HapylLIeHUs, IeNpeccus, BereTaTHBHas
HEeIOCTaTOUHOCTh) Ha 0COOEHHOCTU KITMHUYECKOTO TeUSHMUS
3a00JI€BaHUs, MOKA3aHA 3aBMCUMOCTb MEXIY CTENEHBIO
KOTHUTMBHOM IUC(YHKIMHU, BHIPaKEHHOCTHIO HapYILEHUI
peUYr M TIOCTYPaTbHBIX (DYHKIWI, JaHa OIIEHKA BIIMSHUS
MTPOTHBOIAPKMHCOHMYECKUX TIPENapaToB Ha HEWpPOICUXO-
nornyeckuii cratyc 0oabHbIX BIT B xone atamHoil Mmenuka-
MEHTO3HOM TepaTvu;

— MPEeACTaBIEHO TEOPETUIECKOE U KIMHUYECKOE 000CHOBAHUE
pa3pabOTaHHON KOHLIEMIUU KOMIUIEKCHOI MaToreHeTnye-
ckoit repanuu (KIIT) BIT Ha ocHOBe aHanM3a AMarHoCcTUYe-
CKHMX KPUTEPUEB M IPOTHOCTUYECKM B3aMMOCBSI3aHHBIX
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ToKa3aTeJieil, XapaKTepu3yIomnx GyHKINOHATBHYIO aKTHB-
HOCTB TOJIOBHOTO MO3Ta, €¢ TMHAMUKY Ha Pa3HBIX CTamusIX
TeyeHMs 3a00JIeBaHMsI M TCHXOCOLMAIbHON ajanTalun
OOJIBHBIX;

— JlaHa OLleHKa (hapMaKoTepameBTUUeCcKOi 3(dexkTrnBHOCTI
OCHOBHBIX KJIACCOB MPOTMBOMAPKUHCOHUYECKUX Tperapa-
TOB B aCMeKTe AJIUTeTbHOTO HaOI0AEHNUS, MPOBEIEH aHaIN3
BO3PACTHBIX 0COOEHHOCTEH KanHKMueckoro teueHus: bI1 Ha
(oHe MHOTroJIeTHell JieBomoMa-Tepanuu C OLIEHKOH ee
OCJIOXXHEHMIA.

Oten Bo3pacTHOM (DU3HOIOTMH U MATOJIOTMM HEPBHOM CUCTe-
MbI Bo3rjiaBuia 1okT. Men. Hayk H.}O. baunHckas.

B otnene Gonbliioe BHUMaHUE YAESIOCH U YASNISIETCS U3yyde-
HUI0 OCOOEHHOCTEH MHTELIeKTyaTbHO-MHECTUYECKUX TPO-
LIECCOB M JIMYHOCTHBIX XapaKTEePUCTUK MPU (DU3OTOTMIECKOM
CTapeHWH, TUCIMPKYIATOPHBIX SHIEDaTONaTHsIX (aTepocKie-
POTMYECKOTO M TMIEPTOHUYECKOTO TeHe3a), HayalbHbIX CTa-
IusiX 0ojie3HM AJbLireiiMepa, COCYIUCTON IEMEHIIMH, a TAaKXKe
TIOMCKY TTyTell KOPPEKIINY YCTAHOBJIEHHBIX U3MEHEHUIA.

PesymbsraThl TIpOBENEHHBIX MCCICAOBAHMI 10 M3YYCHMIO pac-
MPOCTPAHEHHOCTU O0BEKTUBHOTO MHTEJUIEKTyaTbHO-MHECTHYE-
CKOTO CHIXEHMS CpeaM mainueHToB MHCTUTYTa TepoHTONOrH
HAMH Yxpauns! (o manasiM MMSE) cBumetenscTByoT o
XapaKTePHOM M3MEHEHUHM TPOLIEHTHOTO pacrpeneneHus Jonei
crapiue 60 JIeT B 3aBUCKMOCTH OT KOTHUTUBHBIX BO3MOXHOCTEN
— HapacTaHMU YAeJbHOTO Beca JIMIL ¢ CUMHAPOMOM YMEPEHHBIX
KOTHUTUBHBIX HAPYILICHUI 1 TeMEHIIMel Ha (poHEe CYIIECTBeH-
HOTO YMEHBILIEHMS J0JIH JIUL C HEU3MEHEHHBIM YPOBHEM KOTHM-
THBHOTO 00ECITeUeHNSI 1 TIPAKTIICCKI HE MEHSIOIIAMCS YIIeTb-
HbIM BECOM JIMII C BO3PACT3aBUCUMbIM CHWXEHHUEM MaMSITH.
Haubonee BbIpaxkeHHbIE M3MEHEHUS] KOTHUTMBHBIX (DYHKIIMIiA
HaOmonaoTesl B uHTepBaje 71—75 net. [Ipu 3ToM mouTtu BOBOE
YMEHBIIAETCS TPONOPLMS JHUL ¢ HOPMAJIbHBIMU 3HAYEHUSAMU
oKa3aTelsl, BABOE YBEIMUMBAETCS MPOMOPLMS JIOAeH ¢ CHH-
JPOMOM YMEPEHHBIX KOTHUTHBHBIX HAPYLLIEHUI 1 BABOE Hapac-
TaeT HOJS JMI C MPU3HAKaAMU IEMEHIIMU Pa3uyHOM CTereHn
BbIpaXXeHHOCTU. [IpoLIeHT Ml ¢ BO3pacT3aBUCUMBIM M3MEHE-
HUSIMU TIaMSITH CpaBHUTETEHO cTadmieH. I1py aToM 3aciyXuBa-
€T BHUMaHHUS TO 0OCTOSITENBCTBO, UTO €C/IM MPOTOPLIKS JIUIL C
HOpMaJIbHbIMU NoKazatessiMu MMSE 1 yMepeHHbIM KOTHUTHB-
HBIM CHIDKCHMEM TIOCTIe 75 JIeT Majo M3MEHSIeTCs, TO TPyIIIa
JIMIL ¢ TIPU3HAKAMM JEMEHIIMM HEYKIOHHO HapacTaeT Mo Mepe
YBEJMYEHUS BO3pacTa.

B xommiekcHOM KJ'II/IHI/IKO—(I)I/IBI/IOIIOFI/I‘{eCKOM 1 SKCIICPUMCH -
TaJIbHO-TICUXOJIOTUYECKOM HCCIIENOBAHUM ObLIN OIIpCACICHBI
0COOEHHOCTU B3aMMOCBSI3U MEXAY pasIMYHBIMU I1O0Ka3aTeJIsd-
MU KOTHUTUBHOM JESTEIbHOCTH U 6I/IOBHCKTpI/I‘{€CKOI71 AKTUB-
HOCTHU T'OJIOBHOI'O MO3ra y CbI/IBI/IOJ'[Ol"I/I‘{CCKI/I CTapCIOINX JINIL
CTapI€Tro Bo3pacTta, YTO UMECT ITPOrHOCTUYCCKOC 3HAYCHUE.

PesynbraThl IpoBeNeHHBIX MCCIETOBAHMI TTO3BOJIMIIN OIpeIe-
JINTh U3MCHEHMSI B KOTHUTUBHO-JIMYHOCTHOM cpepe MpH CcTa-
PeHMH, CUHIPOME YMEPEHHbIX KOTHUTUBHBIX HAPYIICHUI 1 Ha
HayaJbHBIX dTamax pa3BUTUS IMCLMPKYISITOPHBIX SHIEdaT0-
natuit, 6oneanu IlapkuHcoHa u 6oJie3HM AsblLreiimepa, 4to

MMeeT 3HaueHMe s ONTUMU3ALUY BeIEHUS TAKUX OONBHBIX C
YJETOM BBISIBJICHHBIX CIIBUTOB YK€ Ha PAHHUX CTaIUSIX 3a00Ie-
BaHMS, KOTJA MATOTCHETHICCKN 000CHOBAaHHOE TepareBTHYC-
CKOe BO3ACHCTBME sBAsSeTCS Haubonee 3PGhEKTUBHBIM.
N3yueHa 3ppeKTMBHOCTh KOPPEKIIUU KOTHUTUBHBIX CIBUTOB
TIPY TIOMOIIIY TIPETIapaToB Pa3IMYHOTO MeXaHM3Ma ICHCTBUS, a
TaKXe MOJIOXUTEIbHOE BAMSHUE KOTHUTUBHON TPEHUPOBKHU Y
MALMEHTOB C CHHAPOMOM YMEPEHHBIX KOTHUTUBHBIX HapyIIe-
HUH ¥ ITpY HAYaJIbHBIX CTAIMSIX TEMEHIIIH.

CraHaapTU3UPOBAHHBIN TPYObI KO3(M(GUIIMEHT pacrpocTpa-
HEHHOCTM JieMeHIMM cpeau xuteneir Kuesa 60 et u crapiie
cocraBu 10,4%. Iloka3aH HempepbIBHbBIA POCT C BO3PACTOM
qycha UL ¢ feMeHIreit. OTMeUeHO TIONOXUTETbHOE BIMSHUE
00pa3oBaHusl, MPOJOKUTEILHOCTH 00YYeHMST U YMCTBEHHOTO
XapakTepa TpyJa Ha KOTHUTHBHBIN CTAaTyC JIUII CTAPIIETO BO3-
pacTa ¥ OTPHULIATeIbHOE BIUSHIE KOTHUTUBHOTO CHIDKEHUS Ha
MoKa3aTeIM KavyecTBa >KM3HM JIMI[ CTapIiero BO3pacTa.
boJbiioe BHUMaHMe yIemsiioch U3y4eHMIO KITMHUKO-HEBPOJIO-
TUYECKUX, HEMPOTICUXOJOTMUECKUX M 3JIEKTPOIHIIe(haTornye-
CKMX OCOOEHHOCTEW HAyalbHBIX CTaAMil COCYIMCTOM JEMEH-
Uy ¥ 60J1e3HU Anblreiimepa.

[IpoBoaMINChH TAKKE MCCIEIOBAHMSI 0COOEHHOCTEl (DYHKIINO-
HanbHOro cocrossHuss LIHC Ha ocHoBe olieHKHM HelpodyHK-
LOHANBLHOTO OMOJOTMYECKOTO BO3pacTa, B YACTHOCTH, Y
MALUEHTOB C CUHAPOMOM YMEPEHHBIX KOTHUTUBHBIX HapyIIe-
Huit (YKH). B rpynne manuenTtoB ¢ cunapomom YKH ycra-
HOBJIEHA HepaBHOMepHOCTH TeMIta ctapenus ITHC. Tak, y 56%
nauueHToB ¢ cuHapomoM YKH orMevancs YCKOpPeHHBIH THIT
cTapeHus1, B TO BpeMsi Kak y 44% — HOpMaJIbHbII TEMIT CTape-
HUSI LIEHTPaJbHONW HEPBHOM CHCTeMBbl. BO3MOXHO, ycKOpeH-
HBII TeMII CTapeHus y MalKeHToB ¢ cunapomoM YKH spiser-
Csl IPEAMKTOPOM Pa3BUTHS TSKEJIOM KOTHUTUBHOM MATOJIOTH.

N3yueHbl HEHPONCUXONOIMYECKUe M HENpohU3NOIOrnIecKue
ocobeHHocTH (GopmupoBaHust cuHapoMoM YKH y GonbHBIX
TIOXXWJIOTO BO3PACTa, YCTaAHOBICHBI 0COOEHHOCTH KOTHUTUBHOTO
cTaTyca B 3aBMCMMOCTH OT noaTuna cunapoma YKH u onpene-
JIEH PUCK Pa3BUTHUS CUHApOMa JeMeHIK Y 60sbHbIX ¢ YKH. B
pe3ysbraTte MOBTOPHBIX MCCIENOBAHWI B TpyMIe OOJbHBIX
noxuioro Bospacta ¢ IJ19 u cunapomom YKH ycraHoBneHo
pa3BUTHE CUHApOMA NEMEHIIMU 4epe3 TPW Trofia B ILIEJIOM IO
rpymie y 35,3% 6onbHbIX. B 3aBUCKMOCTH OT MOATKIIA CUHIPO-
Mma YKH yctaHOB/I€HO, 4TO Yepe3 TpU Tojfia CUHAPOM AEMEHIIUH
ompeneneH y 55% OOMBHBIX ¢ aMHECTUUECKUM TONTUIIOM, Y
15,8% — ¢ HeamHectiueckuM, 34,8% — ¢ MyJIbTHUIOMEHHBIM.
N3zyuen nonmumopdusm anoE y nauil moxXuaoro Bo3pacta mpu
CHHIPOME YMEPEHHBIX KOTHUTUBHBIX HApYIICHUI 1 HaYaTbHON
CTaIny JIEMEHIINHM, a TAKKe TIPOBeIeH aHamn3 3(h(heKTHBHOCTH
JiedeHUs] OOJIbHBIX JEMEHIIMEN COCYAMCTOro M ajbLreiiMepoB-
CKOTO THIIa B 3aBUCMOCTH OT TeHOTHIIA arokE.

Otaenbl  OPraHMW30BBIBAIOT KOHGMEPEHIMH, CHMITO3UYMBI,
aKTMBHO YYaCTBYIOT B MEXIYHAPOIHBIX MIPOEKTAX, MOCBSIICH-
HBIX MTPOOJIeMaM MHCYJIBTa, COCYMUCTON MaToJOTMK TOJOBHOTO
Mo3ra, MapKUHCOHM3Ma, 00Je3HU AJblreiiMepa, COCYIUCTOM
JEMEHIIMH.

Konrakthbiii anpec: KysHeropa CetnaHa MuxaiiioBHa — JIOKT. Mel. HayK, Iipodeccop, uieH-koppecrnonneHT HAMH Ykpaunbl, 3aB. otaenom
cocymucToi matosoruu roosHoro Mosra I'Y «MuctutyT repontosoruu mm. [1.®. Yedorapesa HAMH YxpawHsi».
04114, r. Kues, yn. Bermroponckast, 1. 67; tenr.: +38 044 430 40 27, e-mail: stroke_kiev@mail.ru
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OCHOBHDBIE HAYYHO-ITPAKTUYECKHNE HAITPABJIEHUA KOHT'PECCA:

KOHKYPCbI HAYYHbBIX PABOT MOJIOABIX YYHEHDLIX I1O CIHEIINAJIbHOCTAM:

KOHKYPC CTYAEHYECKUX HAYYHbBIX PABOT I10 TEME:

B pamkax KoHrpecca mpoxoaur

K Konrpeccy Briiiier B cBeT XV Bbinyck PeiepaabHOro pyKoBOACTBA M0 HCIOJIb30BAHMIO JIEKAPCTBEHHbBIX
cpenctB (opmynsipHas cuctema).

W3znanue comepKUT peKOMEHIAINH M0 PAI[HOHATEHOMY MPHMEHEHHIO JIeKapCTBEHHBIX cpeacTs (JIC) B Tepanun
HanboJee PacIpOCTPAHEHHBIX U COLMAIBHO 3HAYMMBIX 3a00JI€BaHUM, OCHOBAHHbBIC HA JAHHBIX JTOKa3aTeIbHON
METUIHBI U SKCIIEPTHOM OLCHKE BEAYIIHX POCCHHCKHUX YYCHBIX U KIMHUIIUCTOB, & TAK)KE OCHOBHYIO HH(OpMa-

LIUIO O MIPeMapaTax 0TEYECTBEHHOTO U 3apyOeKHOTO POU3BOACTBA (MEKAyHAPOAHBIE HEMIATEHTOBAHHbIE HAUMe-
HOBAHUS M TOPrOBBIC HA3BAHMS, MOKAa3aHMS K IPHMEHEHHIO, IPOTHBOIOKA3aHNUS, TI000YHEIE 3 (EKTHI, (HOpMBI
BBINTycKa ¥ Ap.). MHbOpManus cTpyKTypHpoBaHa IO IVIaBaM B COOTBETCTBHHU C TEPANEBTUYECKHUMHU TPyNIIaMu
3200JI€BaHUN 1 SKETOTHO IIePeCMaTPUBACTCS (B COOTBETCTBHU ¢ «[0CYTapCTBEHHBIM PEECTPOM JICKAPCTBEHHBIX
CPEICTB»): BKIIOYAIOTCS AaHHbIE 0 HOBBIX JIC, OOHOBISIIOTCSI CBEICHMS O MOKA3aHMAX U CXeMaX Ha3HAYCHUS
n3BecTHBIX JIC, M3bpIMaeTcs HH(pOPMANH O IpenapaTax, PerucTpanus KOTOPEIX HCTEKIIA.

KOHTAKTHBI:
Ten./dakc:
Ten:

E-mail:

OdunmanbHeii cailt KoHrpecca:

Anpec 15 TIepencKu:

depepanbHoe
PYKOBOACTBO
Mo UCNONb30BaHUKD
NeKapCcTBEeHHbIX CPEACTB



Auakapb®

YHUKaNbHbIK CUCTEMHbIN HOBAaA YNAKOBKA
MHrIM6uTOop KapboaHrnapasbl [30 TAETIETOH]

Ha npaBax peknambl

AnAa spPeKTUBHOro nevyeHNA NMMKBOPOANHAMUYECKUX
HapyLeHU U BHYTpU4YepenHom runepreH3nm

* BarKHbIn KOMMOHEHT KOMMIEKCHOW Tepanun
ocTpont YMT n oTaaneHHbIX NocneacTesnm

e [1oNnrocpo4yHbIV OMbIT —
3¢ PEKTUBHOO NPUMEHEHMA |

1 N2014889/01-2003

9 AKPUXUH http://www.polpharma.ru



Xl EXXEFTOAHAA HAYYHO-TPAKTUYECKAA
ﬁ‘é&&fﬁz’l’;’lﬁ,& KOH®OEPEHLIA HEBPOJIOTOB TOPOAA MOCKBbI

Y AKTYATIbHDIE MIPOBNEMbI 24~ 25 APERA

HEBPONOT K 2014TOLA

TEMATUYECKAA BbICTABOYHAA 3KCMNO3NL WA

YBaxkaemble konneru!

B uenax cogencieua geateibHOCTU B chepe NpodrnakTMKN 1 oxpaHbl 300p0BbA FpaxkaaH Poccunckon Gefepaunn
1 NOBbILIEHUSA YPOBHA NPodeccMoHabHbIX 3HaHUM PabOTHKOB 3apaBoOXpaHeHUs MHGOPMMPYEM BaC O NPOBEAEHM
0b6pa3zoBaTesibHOM HayYHO-MPaKTUYeCcKol KoHbepeHLMN.

XlIl exxerofHas HayuyHO-NPaKTNYecKasa KOHGePEHLMUA HEBPOJIOroB roposa MocKBbl «AKTyasibHble MPObembl
HeBponorum» npoBoanTca 24 — 25 anpenda 2014 roga B 3aaHuun lNMpasutenbctBa MocCKBbI.

JaHHas KoHpepeHyua ymeepxdeHa Kak ogpuyuansHoe meponpuamue [JenapmameHma 30pagooxpaHeHus 20poda Mockasi
8 PAMKax HanpaseHus, «BHeopeHue Hobix MEOUUUHCKUX MexHOJI02ul, MemoOuK Jie4eHus U npoguiakmuku 3abosesaHuli
8 Nnpakmuyeckoe 30pasooxpareHue 20poda Mockawl u MocKOBCK020 pe2uoHa».

KoHdepeHUra npoBoanTCA O NaTPOHaTOM:
MNpaBuTenbctBa MOCKBbI
JlenapTameHTa 34paBooxpaHeHsa ropoaa MocKBbl

Llenb koHdepeHUmMM:

NHbopmMmpoBaHie creuunanncrToB oTPacy O HOBbIX AaHHbIX 1 SPGEKTUBHbBIX METOAAX ANArHOCTVIKM 1 leYeHNA
3a60/1€BaHNIN HEPBHOW CUCTEMbI, BHEAPEHIV COBPEMEHHbIX MEAVLINHCKINX TEXHOMOII B KIIMHUYECKYIO

1 aMOYNATOPHO-MOSIMKIIMHNYECKYIO TIPAKTUKY.

OCHOBHble HanpaBeHNA:

1. MepBuYHasa 1 BTopryHaa NpodurnakTika UHCYbTa.

2. IHCynbT: AMarHoCT1Ka, NeyeHue.

3. [oCTMHCYNbTHbIE COCTOAHMA: KOTHUTUBHbIE HAapYLUEHNe, ABUraTes/ibHble HapyLUeHWA, STMNPUCTYMbl, CHAaCTUYHOCTD,
denpeccus.

4. Bo3MOXXHOCTV MeTabonnyecKkom Tepanum OCTPON 1 XPOHUYECKON ULIEMMM FONOBHOIO MO3ra.

5. PacceAHHbIN cKNepo3: AnarHOCTNKa, JlIeYeHue.

6. dnunencra: BO3MOXXHOCTW Tepanuu, 4MarHOCTUKa.

7. bonesHb NapKnHCoOHa.

8. boneBble CHAPOMBbI.

9. lopconaTtum.

10. NMonnHenponatnu.

11. PaccTponcTBa BereTaTBHOWM HEPBHOM CUCTEMDI.

12. HapyweHus cHa.

13. Henpopeabunutaums.

[oKNagunku 1 ayamTopus:

Ha koHdepeHUuto 6yayT npurnalieHbl CelmannucTbl B 0611acT HEBPOMOTUW, FrEPOHTONIONMU, MCUXMATPUN U SNUAENCAN U3
BeAYyLUMX KNUHUK ropofa MOCKBbI FOCMUTANbHOIO U MOMMKAMHUYECKOTO HanpaBieHU eyeHns Kak B3pOCsiblX MaLMEeHTOB,
Tak W AETCKOro 1 NoApPOCTKOBOro Bo3pacTa. [porpamma KoHbepeHLmm rotoButca coemectHo OMO no Hesposorui n OMO
no getckon HeBposnorun [13 Mocksbl. [laHHas KoHbepeHLMA MMeeT 60sbLIoe HayYHO-NPaKTUYeCKoe 3HaueHre

L4NA HeBponormyeckoro coobuiectsa r. MOCKBbI.

BbicTaBOYHas 3KCcno3numA:

B pamkax KoHpepeHL N opraHn3yeTca TeMaTuyeckas BbiICTaBOYHasA SKCNO3MLMA MPOM3BOAUTENEN U AUCTPUOBLIOTOPOB:
- JIeKapCTBEHHbIX CPeACTB A/ ieueHUsi 3a601eBaHNN HEPBHOW CUCTEMbI

- CPeAcTB AMArHOCTUKM 1 NPOUIAKTUKM

- annapaToB AN ONTUMMU3ALUN PeabUNNTALMOHHBIX MEPOTNPUATII

- 000pyAOBaHWA AN AMATHOCTUKI U NleyeHns 3a601eBaHMI HEPBHOW CUCTEMDI

Bpems npoBenerHuns:
24 - 25 anpena 2014 roga (Bxon no npuriacuTesibHbiM buneTam).

OpraHunsaTopbl KOHbEpPEeHLUN:
NHdopmaLmoHHO-BbicTaBOUHOE areHTCTBO «MHPoMepn®apm Ananor» 2
127055, . Mockga, yn. CyweBckas, g. 25, cTp. 1 —
Ten./dakc: 8 (495) 797-62-92; 8 (499) 750-07-27; 8 (499) 750-07-47
E-mail: info@imfd.ru, website: www.imfd.ru

— s )
MNHDOMELODAPM

AVAnor
~—



MWHWUCTEPCTBO 3[JPABOOXPAHEHWUA PO
HALMOHAJIbHAA ACCOLIMALIMA NO BOPbBE C MHCY/IbTOM

POCCUINCKAA ACCOLIMALINA NO CMOPTUBHOW MEAVLIMHE U
PEABUNUTALIMW BONbHbBIX 1 UHBANTMOB

POCCUWCKMIN HALIMOHATIbHBIA UICCNEOOBATENbCKUI
MEAVLIMHCKNW YHUBEPCUTET mm. H.1. MINPOTOBA

9 1 O 2014,

2014+
3naHue lMNpasuTenbctBa MocCKBbI
yn. Hosbin Ap6ar, a. 36/9

B pamkax Konepecca npowaeT pabota
exxe200Hol ceccuu 0719 pykogooumerel u
COMpYOHUKOB pe2UOHA/IbHbIX
cocyoucmsix yeHmpos U NepeuYHbIX
cocyoucmbix omoesieHuli

«PEABUJIUTALIUA NMALUUNEHTOB
C OYAroBOU HEBPOJIOTMYECKOU MATOJIOTUEN»

OCHOBHbIE HATMPABJIEH/S HAYYHOW NMPOTPAMMDbl:

« [IBUratenbHble HapylweHuA, HapyLlweHnAa ToHyCa, KoopaAnHauum o Hapyu.leva YyBCTBUTENIbHOCTN
» KorumtnsHble HapyuweHua

+ Mcxo3aMoLMOHaNbHbIE HaPYLIEHUA, HAPYLIEHUA INYHOCTH
« Helipoyponoruuyeckune HapylieHns
 HapyLweHua rnotaHua n peun

« BeretatvBHble HapyLeHws, 60nb

- HapylueHuna ¢yHKLMM YepenHO-MO3roBbIX HEPBOB
« [MNapoKcm3manbHble COCTOAHNSA

MNMoppo6bHas nHpopmaums Ha cante http://congress-neuro.ru
WHO®OPMALIMOHHAA NOALEPXKA

QUMM m /4 MEAMUAHCKAN 000 «[IUASION» | dialog2008@inbox.ru

[ ‘ T/ (495) 631-73-83 tv_press@inbox.ru
QEPmANOTERANDR
oo ’ ﬁgs;}ﬁh www.expodialog.ru

TEXHUYECKUI OPTAHU3ATOP KOHIPECCA

|5 Hanaremsoreo Momea Odepa



Hay4yHO-npakTHYECKan KOHDEepPEeHL WA @] @

- He#podunanonoruueckue OFEY NIH HeApoXHPyBEnN
W yNETRPA3IBYKOBLIE NCCNEAOBAHKA WM. akagemuka H.H.Bypackka PAMH

B HEBPONOrMM W HERPOXNPYPruK 24 - 26 anpens 2014 roga

24.04.2014 - Cexumnn 1. HeRpoMOHKTOPWUHT.
Caxumn 2. HedpohuanonorWieckne MeTois ANarHoCTHKN
B KAMHUHECKORN npakTHKRE;
'25.04.2014 - Cexurn 3. YneTpaasyrosan AWACHOCTHKA B HEBPONOTMM W HERPOXHPYPIUK.
Voutpaieysoaes EuarspcTes NEPARHHWN EOEYRHOTEHN SubTEM MOiED
YRuTRAINYNORON AMAIMOCTHES COCTORHIMA NOPUDENIIECENT WOPDDR
'!'ﬂhf-lllll'ﬂ.ﬂll‘l EMarEoCTE N Nuliﬂ'llﬂlnﬂ NAToAQCEW B Hiplﬂﬂtlrlﬂ
# HEBDOTHEYDEAN,
26.04. 2014 - MacTep-knacesl,
Mevans YIRTPYANYSOE0N SHAIRDETAEHN & HERDBDIGIHN niﬂ.pulmprwu
Hormapancenil Mormropent CROPOCTA MOITOROTG BRGROTOKR

|% Nafoparopus nMsvsecaol nﬂmtﬁmnm ©IEY HAM weRpoxupyprvi

a-mall mauraphyw@nal. ru Wi, mcanemaca H.H. E‘nmum PANMH
WA, meurophyE-msh wiwn, Ml iy
Bmecte mbl cmoxxem UHTErPALLUA

XU3Hb

VIHTerpaLms. L 2525 anpens 20
JKN3Hb.
Obuectso. 2014 —

23-24.04
Mporpamma ans cneunanucTos

4-9 BbICTABKA peG6MJ'IMTCILI,MOHHOI'O
O60pYD.OBGHM$I N TEXHONOTUN 25.04

fleHb cembH

Peaﬁunmauun / UnTterpaumun / npod)nnukmxa / 3a60ta / Yxoq / CnopT / CTUNb XKU3HK

'I'(l‘m\ W'I' ﬂ‘é)’ﬁ"l‘('}'\ ML

Mo6unbHOCTL / locTynHOCTb / UH o / Y

Mpu nopaepxke: MaptHeps!: OpraHu3aTopsl:

www.integration.ru ~ | e rn T
+7 (495) 955-91-99 . F srerousrTe N S ) Mosse
integration@messe-duesseldorf.ru # C’ @w Fbeos%vam ‘*‘ e gi?sssssldorf sseldor

3
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19-20 ¢peBpans, Capatos
XIl MexpernoHanbHaa Hay4yHO-NPaKTUYecKaa KoHpepeHuna PHMOT

www.saratov.nc-i.ru

13-14 mapTta, benropog,
XIll MexpernoHanbHaa Hay4yHO-NPaKTUYeCcKaa KoHpepeHuna PHMOT

www.belgorod.nc-i.ru
24-25 anpens , OpeHbypr
XIV MexpernoHanbHaa Hay4yHoO-NpaKTuyeckana KoHpepeHumna PHMOT

www.orenburg.nc-i.ru
22-23 mada , KaanHuHrpapg
XV MexpernoHanbHaa Hay4yHo-NpaKTuyeckasa KoHdpepeHumna PHMOT

www.kaliningrad.nc-i.ru

12-13 nioHa , Maxaukana

| Cve3p TepaneBToB Pecnybauku flarectaH

XVI MexpermoHanbHaa Hay4yHoO-nNpaKTuyeckaa koHpepeHumna PHMOT
www.dagestan.nc-i.ru

11-12 ceHT6bps, CtaBpononb
Il Cve3p tepaneBToB CeBepo-KaBKkasckoro ¢peaepanbHOro okpyra

www.stavropol.nc-i.ru
18-19 ceHTabpAa, HoBocnbupck
IV Cbe3p TepanesToB Cnbupu n flanbHero Boctoka

www.novosibirsk.nc-i.ru

2—-3 oKTAbps, EKatepuHbypr
Il Cbe3p TepaneBToB Ypanbckoro penepanbHOro okpyra

www.ural.nc-i.ru
12—-14 HoAb6pAa, MocKBa
IX HaunmoHanbHbLIN KOHrpecc TepaneBToB

WWW.NC-i.ru

MogpobHOCTN Ha canUTe WwWw.Nc-i.ru

Oprrkomurer: TexHUUYeCKuM cekpeTapuar: g
117420, Mocksa, a/a 1 000 «KCT UHTEphOPYM» =
TenedoH: (495) 518-26-70 Mockea, yAa. MNpodcotosHas, a. 57 0
3NIeKTPOHHAA NoYyTa: congress@nc-i.ru TenedoH: (495) 722-64-20 o

WWW.Nc-i.ru 3N1EKTPOHHan noyta: mail@interforum.pro
WWW.Nc-i.ru

77N\
(16+)



IMponoskaercsa moanucka

Ha 2014 r. yepe3 U31aTEJIbCTBO
3A0 «PKU Cosepo npecc» H aHI)I

12 mecsineB (detwipe )xypHana B rog) 1400 pyo.
6 MecsreB (Ba )KypHana B monyronue) 750 pyo.

3 Mecsna (OuH KypHaI) 370 pyo. I I I BPO | I OI J I ] I 1
ToanmucHoOM MHAEKC 2 2 . N .
B KataJjiore «IIpecca Poccun» lgas FZHS OBIIIEPOCCUUCKNU HAYYHO-ITPAKTUYECKNU XKYPHAJI

BJIAHK-3AKA3 na 2014 rox

Hazpanwue opranuzamuu (unu ®HO)

Anpec (¢ MOYTOBBIM HHICKCOM)

Tenedon: E-mail: KonrakrHoe nu110:

Howmepa xypnanos: (1, 2, 3, 4) I:l I:l I:l I:l HY>KHOE OTMETHUTH

OTmpaBETe 3aTIOTHCHHBIN OIaHK-3aKa3 W KBUTAHIIMIO, OTUTAYSHHYTO B II000M oTaeneHnn Coepbanka PO (mi nx KOTHIO)
o agpecy: 125130, MockBa, 4-ii HoBonoamockoBHbIii nep., a. 4, 3A0 «PKU Cosepo npecce»
win 1o akcy: (499) 159-98-47 wnu o E-mail: soveropress@bk.ru; www.annaly-nevrologii.ru

Dopma Ne I1]]-4
W3BemeHue 3A0 «PKU CoBepo npecc» Knn: 770401001
(HaMMEeHOBaHHUE NOJTyyaTeIs [IaTexKa)
[7[7]04]1]9]3]7]2]1] l4]o[7]o[2[8]1]0]5]0|0]1]7]0]0[0[0[4[0]7]
(MHH nonyuaress njarexa) (HOMep cyeTa MoJTyJaTess [IaTexa)
B OAO «BaHk MocKBbI» suk|0l4]4]5]2]5][2[1]9]

(HanMeHOBaHHe OaHKa IOJTydaTels IaTexka)

Homep Kop./cu. GaHKa MOMydaTesis miareka |3|0|1|0|1 |8|1|0|5|0|0|0|0|0|0|0|0|2|1 |9|

XKypHan «AHHanbl KIIMHUYECKOWU U
3KCNEepuMeHTanbHOU HEBPOMOrun»

(HaMMEHOBAHHE IJIATEeXka) (HOMep JTHIEBOTO cueTa (KOiT) MIaTeNbInKa)

®.1.0. miaresbiiuka

Anpec niaTenbIuKa

CymMa miarexa pyo. xon. CyMMa IIIaThl 3a yCIIyTru pyo. KOII.
Hroro pyo. KOII. « » 20 L.
K C ycnoBUsAMH NpHEMa YKa3aHHON B IUIATEKHOM JOKYMEHTE CYMMBI, B T.4. C CyMMOH B3MMaeMOil IIaThl 3a yCIyru
accup GaHKa, O3HAKOMIICH H COITIACEH.

Moanmuch miaTeabImmuKa

KBuranuus 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaI/IMEHOBaHHe TIoTyvaTesist rma're)l(a)
[7]7]/0]4a[1]9][3[7]2]1] |4[o[7[0[2[8]1[0[5]0]0[1]7[0[0[0]0[4]0]7]
(MHH nomyuyarens niarexa) (HOMep cyeTa MOJTyJaTess MIaTexka)
B OAO «BaHk MOCKBbI» p1k|0]4[4][5]2]5]2[1]9]

(HanMeHoBaHHe OaHKa MOyyaTesIs MIaTeKa)
Howmep xop./cu. Garka nonysarens marexa | 3|0]1]0[1][8[1/0[5/0[0[o[0][0[0[0][0][2[1]9]

XKypHan «AHHanbl KIIMHUYECKON U
3Kcnepumeuranbuoﬁ HEeBpoJiormm»
(HanMEHOBAHHE IIATEeXkKa) (HOMEp JIMIIEBOTO cyeTa (KOJ) IUIATelbIINKa)

®.1.0. marensimka

AI[pCC IJI1aTCIIbIIMKA

CymMa nuiarexa pyo. xorn. CyMMa IIaThl 3a yCIIyTu pyo. KOIIL.
HUroro pyo. KOII. « » 20 r.
Kaccnp C yCclnoBUAMH IIPHEMA yKA3aHHOM B IUIATEXKHOM JJOKyMEHTE CYMMBI, B T.4. C CYMMOIi B3UMaeMOH ILIaThl 3a yCIIyri

6aH1<a, O3HAKOMJICH U COIVIaCEH.

IMoanuck miareabUKa




SBPAHTUA

YRANMUANA
AAS BHYTPVBEHHOTO NPUMEHEHNS

HaAE)XXHbIN KOHTPOADb
rMnepTeH3nBHbIX KPU3OB

CoKpaLéHHas MHCTPYKLMS NO NPUMEHEHUH) MEAULMHCKOro npenapata JopaHTun®.

Moka3aHus K NPUMEHEHUHO: TUNEPTOHUYECKNA KpU3, pedpakTepHas W TsHKEnas CTeneHb apTepuanbHOi rMNepTeH3uu, ynpasnsemas apTepuanbHas runoTeH3us BO
BPEMS 1/uni MOCAe XMpypruyeckux onepauynii. MpoTUBONOKAa3aHUS: NOBbILLEHHAS YYBCTBUTENbHOCTb K aKTWBHOMY BELLECTBY W JpyriiM KOMMOHEHTaM npenapara,
a0pTanbHblil CTEHO3, OTKPLITHIA batanos NpoTok, Bo3pact 40 18 net, 6epeMeHHOCTb, NepuoA nakTauuu. C 0CTOPOXHOCTLHY: HApyLUeHUe PYHKLMM NEYeHU NN novyek,
rUNOBONEMUS, NOXMUNOi Bo3pacT. Cnoco6 npumeHeHus U [03bl: I6paHTUN® BBOAAT BHYTPUBEHHO CTPYWHO MU MyTEM ANUTENbHON WHAY3MM Néxa. [MnepToHMYecKnit
Kpu3, TAXENas cTeneHb apTepuanbHoOi rMNepTeH3nm, pedopakTepHas runepTen3ns: BHYTpuBeHHo 10-50 Mr MeAneHHo BBOAST NOA KOHTPONEM apTepuanbHOro AaBneHus.
Vnpasnsiemoe (KOHTPONMPYEMOE) CHUDKEHUE apTepuanbHOro AaBAeHNs Npu ero MoBbILIEHNN BO BPEMS W/ NOCAE XUPYPruYeckoil Onepaumm: HenpepbiBHas NHQY3us
C NOMOLLb0 Nepchy3NOHHOM0 Hacoca MK KanenbHas MHAY3KUs NCnonbayeTcs Ans noaaepxxanus ALl Ha ypoBHe, JOCTUTHYTOM C MOMOLLbIO BHYTPUBEHHOMO BBEAEHNS.
Mo60o4HbIE peakuuu: TOLIHOTA, FONIOBOKPY)XEHME, FON0BHASA 60Mb, YTOMASEMOCTb, NPOTeNHYpUs, cepaLedbueHmne. bonblUMHCTBO N060YHbIX aheKTOB 06YCNOBEHO
pe3kum nagenvem ALl 1 ncye3aeT Yepe3 HeCKONbKO MUHYT mocre npumeHeHust npenapara. 0co6ble yKa3aHUs: HET KNWHUYECKMX aHHbIX O MPUMEHeHUM npenapata
y feteit fo 18 net. MonHas uHopmauus no npenaparty B MHCTPYKLUUW MO MPUMEHEHNIO.

000 «Takema ®apmacbroTukanc»: 119048, Mocksa, yn. Ycauésa, 2, cTp. 1, T.: (495) 933 5511, ¢b.: (495) 502 1625, www.takeda.com.ru.
Per. ya. M3 P®: JICP-001751/09. VHdhopmaums Ans cneynannctoB 3apaBooxpaHeHns. [lata Bbinycka peknambl: Mapt 2014 1.

SRV02773



BbicTpoOe BbipaXXeHHbIN Xopowun
Havyano 00e300nMnBaloLUNNA npodunb
aencreus’ adpdekT? 6e3onacHocTh®

NMoka3aHuA K NpUMeHeHUI0:

% KynupoBaHue 601eBOro CMHAPOMa PasIM4HOrO reHesa
(B T. u. NocneonepaLoHHble 6051, 60NN NPY MeTacTasax
B KOCTW, MOCTTPaBMaTUYecKme 601, 601 Npui MoYeUHbIX
KOJNIMKaX, anbrogucmeHopesa, ninanrmna, pagnkynunt,
HeBpasnruu, 3ybHas 60b);

==
" cmmMmnTomMmaTnyeckoe sieyeHne oCcTpbix == "_:i'
N XPOHNYeCKNX BOCNaJINTeNbHbIX,
BoCnaanTeNbHO-AereHepaTuBHbIX
1 meTtabonunuecknx 3a6oneBaHuin OMOPHO-
1. MHemp, no med KOMY \penap lekcanaun®

ABUraTesibHOro annapara (B T. Y. PEBMaTOUAHbIN
apTPUT, CMOHAUNOAPTPUT, aPTPO3, OCTEOXOHAPO3).

2. Peat S, 10th World Congress on Pain 2002, San Diego: 945-P215
3.Zippel, Clin Drug Invest, 2006, 26(9), 517-528

CokpaueHHas nHPOpMaLyA No NPUMEHEHNI0 Npenaparta flekcanrnH®: [TpomusonokasaHus: MoBbilieHHaA YyBCTBUTENbHOCTD K AieKckeTonpodeHy niu apyrum HIBI vnu K nio6omy 13 BCoOMOTaTeNbHbIX BeILEeCTs,
BXOAALMX B COCTaB Npenapara; A3BeHHas 60/1e3Hb Xeny/iKa 1 ABEHa[LATUNEPCTHON KULKN B paze 060CTPEHIS; KenyA0UHO-KLLEYHbIE KDOBOTEUYEHWA B aHAMHE3e, iPYrie aKTUBHbIE KDOBOTEUEHNS, aHTKOAryIAHTHAA
Tepanus; BoCnanutenbHble 3a60neBaHnsA KUWeYHNKa B ¢pase 06OCTPeHus; TAXKesble HapyweHs GyHKUMU MeYeHU; YMEPEHHbIE WU TSKEeble HapyweHua GyHKUMM Mouek; nedeHue 6oneBoro CUHApoma npu
A0PTOKOPOHAPHOM ILYHTUPOBAHWY; MepUoA Mocne NPOBeAEHNA aOPTOKOPOHAPHOTO LUYHTUPOBAHWA; GPOHXManbHaA acTMa, B T.4. — B aHamHese; MOJHOE WM HEeMoJHOe CoyeTaHne GPOHXMANbHOW acTMmbl,
PEeLVAVBIPYIOLIErO NONUMNO3a HOCA 11 OKONIOHOCOBbIX Ma3yX 1 HENEPEHOCMMOCTU aLeTUICANLIMIOBOI KNCIOTbI v Ap. HIBI; TAxenan cepaeyHas HeOCTaTOYHOCTb; FeMOPPariiyeckuin fuates Unm [pyrue HapyLeHns
Koarynauuy; Bo3pacT 1o 18 neT; 6epeMeHHOCTb 11 1 Nepuop NakTaLuu. [lekcanrvi® NpoTMBONOKasaH AN HeBpakcuanbHoro BeeaeHns. CocmopoxHocmeio: UBC; epebpoBackynapHble 3a60oneBaHuis; caxapHbiii Avaber,
A3BeHHoe nopaxeHwve XKT B aHamHe3e; gnuTenbHoe nprmeHeHvie HIBIT; noxwunon Bo3pacT (cTapLue 65 ner).

Cnoco6 npumeHeHnA U A03bl. Pacmeop 0715 uHseKyul: leKcanruH® npefHasHaueH A BHYTPUBEHHOTO U BHYTPUMBILIEYHOTO BBEAEHMA. PeKOMeHAyemasn 03a AN B3pocnbix: 50 Mr kaxable 8-12 u. CytouHas fo3a 150 mr.
[ekcanri® npefHasHayeH AnA KpaTKOCPOUHOro (He 6onee 2-x Hell) NpuMeHeHUs B nMepnoa ocTporo 6onesoro cuHapoma. Tabremku flekcaneuH® 25 NpUHYMalOT BHYTPb BO Bpems efibl. PekomeHiyeman fo3a ansa
B3pOC/bIX cOCTaBnAeT 12,5 Mr (1/2 Tabnetkun) Kaxable 4 - 6 4 unu 25 mr (1 TabneTka) kaxpgple 8 4. MakcmanbHas cyTouHas Ao3a — 75 Mr. Kypc neyeHns npenapatom He AoKeH Npesbiwwath 3-5 gHeil. Haubonee yacmo
scmpeyarowuecs no6oYHble 3¢hgheKmebl Npu NpuMeHeHUU npenapama [lekcanzuH®: Ans NHbeKUNOHHON GpopMbl: 60/Ib B MECTE UHBEKLMY, TOWHOTA, PBOTA. [/ TabneTnpoBaHHOM GpOPMBbI: TOWWHOTA, PBOTA, a6AOMUHANbHAS

6onb, Arcnencus, anapes.
000 «bepnunH-Xemn/A.MeHapuHu», 123317, MockBa, lMpecHeHcKas HabepexHas, A.10, BLL «bawwHa Ha HabepexHoii», 6ok b.

Ten.: (495) 785-01-00, dpakc: (495) 785-01-01; http://www.berlin-chemie.ru

MHdopmaLma Ana cneLmaniicTos 34paBooxpaHeHus. OTnyckaeTca no pewenTty. oapo6Has MHGOPMALMA COAEPXKUTCA B MHCTPYKLMAX MO MPUMEHEHMIO BEP””H XEMM
(Oekcanrun® ot 30.11.11, flekcanruu® 25 ot 22.10.12)

Dex.modul yTBepxpaeHo B nevats 31.10.2013 MEHAPI/IHI/I






