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V3nanwe 3apeructpvposaHo B GeepanbHoit cnyx6e no Harzopy 3a coOM0EHMEM 3aKOHOIATENLCTBA
B C(Epe MacCOBbIX KOMMYHUKALWIA 11 0XpaHe KynbTypHoro Hacneaws 16 despans 2007 roma. CeunetenscTo o peructpatm MU Ne OCT7-27224,
Pewuerviem npesuauyma BAK PO xypHan BKio4eH B nepeyeHb Nepuoanyeckux nanaHuit, PekoMeHn0BaHHbIX 19 nyOmukalium pabot couckateneit y4eHbix CTeneHell.

Boe npasa 3aluyiuieHsl. Hi 0fHa YacTb STO0 U3KAHUS He MOXET ObiTb 3aHECEHA B NaMATb KOMTbIOTEPA M0 BOCTPOU3BEaeHa MoBbiM CocoBoM 063 MPeTBaPHTENBHON MVCKMEHHOTO Pa3peLLIeHus U3LaTens.
WHCTpyKUMS AN 3BTOPOB pasMelliera Ha caiite www.annaly-nevrologii.ru Mnara ¢ acnvparToB 3a nyGnuKaLmM He B3MMAETCH.
PyKoMvICY 1 WANIOCTPALMY HE BO3BDALIAIOTCA. 33 COLIEpXaHHE PEKnaMHbIX MyOnyIKaLWi OTBETCTBEHHOCT HECET DeKNaMOAATE b,

XypHan peuenaupyemsi, BoixomyT 4 pasa 8 o, Tvpax 4o 4 100 ax3. MognucHoii uepeke B katanore «Mpecca Poccuwy: 29662.
Ha 1-ii c. o6moxku: pucyrok u3 ctarei C.J1. Tumepbaesoi, P.H. Korosanosa, C.H. nnapuotuikuka (c. 5).
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Knunnueckas HeBpoJiorus

MPT-mopdpomerpus npu
IIepBUYHOM (POKAJIBHOU JUCTOHUU

C.JI. Tumepoaesa, P.H. Konosanos, C.H. Wnnapuomkun

OIBY «Hayunoiii yenmp nesposoeuu» PAMH (Mockea)

Hepsuunwiii 6nepapocnasm (BCII) — 00na u3 naubosee yacmoix fopm PoKaAbHOI OUCOHUL, XAPAKMEPUSYIOUAACS U30bIMOYHBIM HACUALCIMBEHHbIM 3aKPbi-
sanuem eek. [lamogusuonoeus nepsuunoeo BCII do nacmosiueeo epemeru ocmaemcs Hedocmamouro uzyuennotl. Leab pabomoi: onpedenump uzmenenus 00ve-
Ma CePo20 BEUECEa 20108H020 M032d, KOMopbie Moym Obimb namoeeremuyecku snaqumoimu npu nepeuurom BCII Obcaedosanvt 23 npasopykux nayuenma
¢ nepauunvim BCIT (6 myarcuun, 17 scenugun) u 16 300p08bix ucnbintyembix COnOCMAgUMO20 803paAcma u noAd, KOMopbiM Npogedena 60Kcea-0pueHmuposantas
moppomempus (BOM) — memod, nozsossrouguii onpedensimy MoHKUe Pe2UOHAAbHbIE KOAUHECTMBEHHbIE U3MeHeHUs 00beMa cepoeo U 0e1020 eeuecmsd 20106-
Ho20 Mo3ea. [Iamnadyamu 00abHbIM Uccaed08aHus Obinu 8bINOAHEHb 08aXCObl — 00 U uepe3 1 Mecay nocae uHseKyuil 6omyauHu4eckoe0 mokcuna muna A
(BTA). Y bonvnvix BCII 6 cpasneruu ¢ epynnoii konmpoas Habaw0anocs ymenviuerue 006emMa cepoeo eelecmsa 8 20106Ke npasoeo X60cmamozo S0pa, nepeo-
Hell U 3a0Kel] 004X NPABO20 NOAYUIAPUS MO3JICeK, npaesoil (hysupopmioil ussuaune. MroeopaxmopHuiil anasu3 He nOKA3an C6S3U UzMeHeHull 00sema cepo-
20 geujecmea ¢ eo3pacmom 6oavHoix u debroma BCII, daumenvHocmoro 3abonesanus, dnumenvHocmoto aeverus BTA. [Ipu nosmopHom uccaedosanuu 604bHbiX
BCIT nocne noxanvbix unsekyuii BTA 6 Kpyeosvie Mbiuiibl 2103 ¢ UeAbI0 YMeHbUIeHUS OUCIOHUMECK020 CHA3MA BbISBACHO Y8ealMerue 006ema cepoeo eelie-
cmea mozea 6 0beux Qy3upopmMHbIX UGUAUHAX, ONEPKYAAPHBIX 0MOeAax Aesoil poaand08oii 6opo3dbl, npaeoii cpedHeil u 1e80U HUNCHEL! GUCOUHBIX U3BUAUHAX,
1N1e0il HudcHeil 100HOU u3suALHe, Ae60ll noscHol ussutune. TloayuenHbie OaHHble N0360ASI0M 2060PUMb O HAAUYUU CIPYKMYPHBIX U3MEHEHUI 6 Mo32e npU nep-
suunom BCIT, nodmeepicoarousux 6ajcHyio poab ROA0CAMO020 MeAa U MO3JICeuKa 8 namopu3auoaoeuy 0arHoi Gopmbi oKanbHOI OUCMOHUL.

Katouesbie ciioBa: hokanbHast auctoHust, Oaedapocmasm, BOKCEN-OpUeHTHPOBaHHas MOp(hoMeTpusl, OOTYIMHUYECKUI TOKCHH THTIA A.

nedapocnasM — ofHa M3 HauboJsiee 4yacThiX (opMm

(hoKaJIbHOM TUCTOHUM, XapaKTepU3YIOIIascs HEMpo-

M3BOJIbHBIM CMBIKAaHMEM BEK BCJEACTBUE HACHUJIb-

CTBEHHHIX CITa3MOB  KPYTOBBIX ~MBIIII  IJIa3.

Pacnipoctpanennocts BCII, mo maHHBIM pa3HBIX
aBTOPOB, olieHUBaeTcs oT 12 mo 133 ciyyaeB Ha MULTHMOH [11,
24, 28, 37], co 3HaYMTEIbHBIM peodaalaHueM XeHIIUH [24,
30]. XKeHckuii moa M 3penblii BO3pacT paccMaTpUBAIOTCS B
KavecTBe TpemnmnosiaraeMeix (akTopos pucka bCII, a mpemme-
CTBYIOIIAS TPaBMa TOJIOBBI M JIMIIA MOXET YBEINYMBATH BEPO-
SITHOCTb PacIpOCTpaHEHUS TUCTOHUHU Ha OJM3/IeXallue peruo-
HbI Tena [12].

ITpu nepsuyHoM BCIT AMCTOHUS — €AMHCTBEHHBIN KIMHUYE-
CKMI mpu3HaK 3aboseanus. Pyrunnas MPT ronoBHoro mo3ra
He BoIABIsgeT npu nepBuyHoM BCIT HMKAaKUX CTPYKTYPHBIX
U3MEHEHMH, YTO SBSETCS OMHUM U3 KITIOUEBbIX TMarHOCTUYE-
CKMX KpUTEpPHMEB IUCTOHUM. B HalllM JHU pa3BUTHE YHUKAJb-
HBIX TEXHOJIOTHI HEHPOBU3YaIU3alliy TO3BOJISET MOAHSATH Ha
Ka4eCTBEHHO HOBBHIM YPOBEHb BO3MOXHOCTH IIPIDKM3HEHHOM
OLIEHKM CTPYKTYpHI, (YHKIMM, MeTaboau3Ma M KPOBOTOKA
ILIHC, 4to umeeT OoblIOE 3HAYEHUE AJISI U3YYEHUS IIUPOKOTO
Kpyra 3a00jIeBaHMIT HEPBHOI CHCTEMEI, B T.4. JUCTOHHU.

OmHOI M3 TaKMX HOBHIX MCCIEHOBATEIBCKHUX TEXHOJOTUI
SIBJISIETCS] BOKCEI-OPUEHTHPOBAHHASI MOP(POMETPHS — METOIU-
Ka, OCHOBaHHAs Ha CIIELMAIbHONM MaTeMaTUyeCckoii 00paboTKe
M peKOHCTpYKUMU MPT-TaHHBIX, ITO3BOJSIOIAS BHISIBIATH
MUHHUMAJIbHBIC U3MEHEHHUST 00beMa Ceporo 1 0eJIoro BelecTBa
TOJTOBHOTO MO3Ta 1 TPEACTaBUTh MX Tomorpadmdecku [1, 2, 4].
B ocnoBe BOM nexut 3-cryneHvaras nmpolieaypa BhlpaBHUBA-
HUSI, CCTMEHTUPOBAHMSA U criaxuBanust MPT-cpe3oB B muHa-
MUKE WCCIENOBAHMS, UTO MPEACTABISCT Pa3HUIY MO3TOBBIX
00BEMOB B BHIE MaTeMaTMYSCKOM MOIEIM Ha KaXIblii cpes
(6e3 TOYHOrO MPEABAPUTETHHOTO BBIIEICHHS PETMOHOB MHTE-
peca). K HacTos1ieMy BpeMeHHM UMEETCs1 JOCTAaTOUHO 00JIbIIOE

YHCIIO MyOIMKALUi, IMOCBSIICHHBIX M3YICHUIO THArHOCTHYE-
CKOI1 M MccenoBateabckoil 3HauumMoctd BOM y maiyeHToB ¢
HelipoaereHepaTuBHbBIMU 3aboneBanusamu [1, 8, 36, 45], Ho
TIPY TUCTOHUM MIMEIOTCS JIMIIb eIMHUIHBIC paOOTHI ¢ TPUMe-
HeHWeM JaHHoii TexHomoruu [18, 35, 38].

Mp1 ucnons3oBany BOM s u3ydeHus: MeTabONMYECKOi
tonorpaguu BCII ¥ monbITKK JOKaTU3aluK cyocTpaTa, Jexa-
LIETO B OCHOBE OOJIE3HMU.

ITanuenTs1 1 METO/IBI HCCIEIOBAHMS

Juarnos neppuunoro BCIT ocHoBbIBaJICSI HAa JAHHBIX aHAMHE-
3a, HEBPOJOTMIECKOTO OCMOTpa, JaOOPAaTOPHBIX TECTOB U
PEe3yJIbTaTOB PYTMHHOTO HEHpOBU3YaIM3allMOHHOIO 00Ceno-
BaHMA. HU y KOTo M3 MAIlieHTOB He OBLIO BBISBICHO APYTUX
HEBPOJOTMYECKUX HApYIIEHUI, KPOME TUCTOHMYECKOTO CIa3-
Ma KpYToBBIX MBI Ta3. TsokecTs neppuaHoro bCIT ounennm-
BaJlv C TIOMOIIIBIO CTaHAapTHOI miKanbl Jankovic (ot 0 1o 8 Oan-
70B). OCHOBHBIM METOIOM JICUEHUS SBJISINCH PETYIISIPHEBIC
nHbeKuun mnpenaparoB bTA; mocnemnue kypcel BTA Obiim
TIPOBEZICHBl HE MeHee 4eM 3a 4 Mecsia 0 MCCIeNOBaHMS.
YeTBephIM 00JBHBIM 00CIIEA0BAHME BBHIMOIHIOCH 10 Havyajia
tepanuu bTA.

B uccnenoBanue ObUIM BKIIOYEHBI 23 TIPaBOPYKHMX OONBHBIX
BCII (Bo3pact 57 [50; 68] net; 6 MyxuuH u 17 XeHIIuH) 1 16
3I0POBBIX MPABOPYKMX JOOPOBOJBIEB, KOTOPHIE COCTABIIIM
KOHTPOJIBHYIO TPYIITYy CPaBHEHUS W OBLIM COIOCTABMMBI TI0
MOy M BO3pacTy. Bce yJacTHMKM MCCIENOBaHUS IIepen ero
HayajJoM MOJANuUcalIu nHhOpMUpPOBaHHOE coracue. B Taom. 1
CYMMMPOBAHBI IeMOTpadrIecKre U KIIMHIIECKUE XapaKTepH-
ctuku 607bpHbIX BCIT 1 3n10poBbIX N0OpoBOIbLEB. [IATHaNIATH
(65%) 6onbHBIM BOM-1ccienoBaHust ObUIM IPOBEAEHBI IBAX-
Il — 1o 1 yepe3 | Mecsiit mocne nHbekmid bTA.



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

Tabmumua 1: [lemorpaduyeckite 11 KIMHUYECKVIE XapakTepucTvkv 60nbHbIX BCTT 1 3a0-
POBbIX 10BPOBONBLIER (KOHTPOMb).

Bonbhbie BCI (n=23) | Fpynna koHtpons (n=16)

Mon: x/m 17:6=2,8 12:4=3,0

Boapacr (ner) 57 [50; 68]* 57 [51; 62,9]
P=0,72

[JnwrenbHocTs BCM (ner) 513; 8 -

Boapact Hayana 5CI (neT) 50 [47; 62]* -

Ouetka BCM no wkane Jankovic 60 _

(6ann) '

JnuTenbHocTs nederws BTA (ner) 210,33; 4] -

Bpems nocne nocneateit LT _

uHbeKwmM BTA (Mecaues) '

KonmyecTso nHbexumit BTA 411;8]* -

[pUMeYaHme; * — 3Ha4eHms JaHbl Kak MEaHa (MHTEPKBApTUNbHbIA HTEPBAN).

C60p HENPOBU3YATU3ALIMOHHBIX TAHHBIX TPOBOJUJICS HA Mar-
HUTHO-pe3oHaHCHOM ToMmorpade Siemens MAGNETOM
Avanto ¢ HanpsKeHHOCTLIO MarHuTHOro nost 1,5 Ta. B mpoto-
KOJI MICCJIEIOBAHMS UCTIBITYEMBIX BOLIUTM CTAaHAAPTHBIE PEXU-
Mal (T2, T2 FLAIR, DWI), a Takke creninaabHasl ocienoBa-
teabHocTh TI MPRAGE mist mostyyeHust CTpyKTYpHBIX JaHHBIX
C LEJbI0 TPOBEACHUSI MOP(HOMETPUYECKON OLIEHKM, KOTOpast
XapakTepu30BajIach cienyomumu napamerpamu: TE=3,6 Mmc,
TR=2400 mc, TommuHa cpe3a — 1,2 MM, MEXCPE30BbIii MHTEP-
Ban — 1,2 mm, DFOV=24,0x24,0 cM.

JITsT CTaTUCTUYECKOW OIIEHKM TOMYYEHHBIX PE3yIbTaToB
HCToNb30Baach nporpaMma SPMS5 Ha 0ase makera MATLAB
7.10.0. ITocne uMmopTa CTPYKTYPHBIX JaHHBIX OCYILECTBIISIACH
UX CTeIMaTbHas 00padoTKa JUIs TIOCIEAYIOIIETO TTOTPYIIOBO-
'O CPABHEHWS: CETMEHTALMA C LIEJIBIO OTIPEeNeHNs o0macTeii n
IpaHUIL OEJIOro M CEporo BelllecTBa 'OJOBHOTO MO3ra, pasria-
XMBaHME (WIM CBEPTKA) MOJYYEHHBIX OOBEMHBIX JAHHBIX C
rayCCOBCKMM 3€pHOM INMPUHOM, IJIMHOW M BBICOTOM IO
10 BokcenoB. CpaBHeHUE TpYMIbl OOJbHBIX C KOHTPOJLHOM
TPYIIIOA, a TAKXe IPYIIbl 00JbHBIX 10 U noce JeueHus bTA,
MIPOBOIJIOCH TIPY TIOMOILY t-TecTa C IBYyCTOPOHHUM KPUTEPU-
eM (two sample t-test, Snedecor and Cochran, 1989). Kpome
TOTO, WCTIOTB30BAJICSI MHOTO(DAKTOPHBIN aHAN3 JUIST OTIpere-
JIEHUSI BIUSTHUS KIIMHUYECKUX XapaKTepUCTUK (ITUTENbHOCTh
00J1e3HU U JIeYeHU s, KOMnYecTBO MHbeK1Mit BTA) Ha moyyeH-
HBIE PEe3yJBTATHI.

Pe3ynbraTsi

ITpu nepsom BOM-uccnenosanuu mnauueHtoB ¢ BCII, He
neunBinuxcst paHee bTA (n=4), uiu 10 mpoBedeHUS oyepen-
Hoit uHbeKuuu BTA (n=19, uHTepBan MexXxmy KypcaMmu Jjeye-
HUSI He MeHee 4 Mecs1IeB), HAMU ObLJIO BBISIBJIEHO CTATUCTHYE-
CKM 3HaYMMOE YMEHBIIECHHE 00beMa CEpOro BEIecTBAa MO3Ta
M0 CPaBHEHUIO C TPYIMIIONH KOHTPOJIS B 30HaX MPaBoro (Hemo-
MUHAHTHOTO) monayuiapuss — B (Qy3udopMHON WU3BUIUHE
(Z=3,67), ronoske xBoctaroro siapa (Z=2,92), a Takxe B 3al-
Heit (Z=3,17; Z=3,15) u nepeaneit (Z=2,89) monsx mpasoro
noJylapusi Mo3:xeuka (1abdJ. 2; puc. 1).

IMpu moBTopHOM uccnenoBanuu 15 GombHbix BCIT mocne
3(pPeKTUBHBIX (T.e. C JOCTUTHYTHIM XOPOIIUM MHOpETaKCH-
pytoium 3pdextom) nHbeKIMi BTA B KpyroBble MbIIIIIBI 7123
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Tabnmua 2: MophoMeTpUYeckue M3MEHeHUs! l_‘ymeﬂbmeume 06bema Ceporo Bele-
CT8a) y G0/bHbix C niepausbiM BCTT 10 neserua BTA B cpagHeHim ¢ rpyr-
MOW KOHTPONS.

MNI koopauHaTsl (Mm) P | O6vem
CKOPP. | ypa-
Nokanusauns T z 0 | crepa
X y z FDR/ve | (k)
cKkopp.
Mpasas dyaudopmHas _ _ 0,716/
YRBITHA 2 a0 6 | 406 | 3,67 0,000 93
3azHsa [ons npaeoro _ _ 0,716/
MONYLLAPKS MO3XEYKa 45 5 RN R 0,001 930

3azHsa fons npasoro % | =60 | =35 | 340 | 315 0,716/

MONYLAPUS MO3XEUKA 0,001
l'0n10BKa Npagoro _ 0,716/
XBOCTAToro sipa 13 2 4812 2% 0,002 s

MepenHss KON NpaBoro _ _ 0,716/
MIONYLLAPKS MO3XEYKA 8 “ 4308 | 289 0,002

TpUMedaHWS: X, Y, Z — KOOPAMHATHI LIHTPa KacTepa akTvBaLMM B CTAHLAPTHOM HOPMATI30BaHHOM CTEPEOTAKCHYECKOM
npocTpancTee MoHpeanbekoro Heaponoruyeckoro MHeTUTyTa (MNI); T — ypoBeHb CTATUCTUYECKOI 3HAYMMOCTI aKTUBALM;
Z - noporogoe 3Ha4eHue; FDR — ypoBeHb OXHOMONOXUTENbHbIX PE3YbTATOB

puc. 1: Jlokammaauus MOPGOMETPUYECKMX U3MEHEHMT Y B0NbHLIX ¢ NepBidHbIM BCM
[0 neyenma BTA B CpaBHEHMM C rpynnoi KOHTPOAS.

(OTMeyaeTCs yMeHbLUEHMe 06bEMa Ceporo BELLIECTBA B 30HaX NPABOO (HELOMMHAHT-
HOro) nonyLLapug — dy3udOPMHON U3BUNMHE, TONOBKE XBOCTATONO SAPA, B 3AIHEN U
MepenHelt JOnsX Npasoro NosyLLapus MO3XEUKa.

TpuMeyaHvie: LBETHYIO BEPCHIO PIC. CM. Ha 0BNOXKE.

O0TMEYaJoCh YBEJIMYCHHME HMCXOAHO YMEHBUIEHHOTO 00beMa
ceporo BellecTBa Mosra B (py3uhopMHON U3BUIMHE MPABOTO
nosytapus (Z=4,47). Kpome srtoro, mocne neyenuss bTA u
CHSTHUS AMCTOHUYECKOTO CIla3Ma KPYrOBBIX MBIIIIL IJ1a3 TIPU
BOM-uccnenoBaHuu Ompenensioch yBeIUYeHUEe o0bema
Ceporo BeIIeCcTBa B psime 00JacTeil Mo3ra, B KOTOPBIX MCXOITHO
(10 MHBEKIIWIT) He OBbLTO U3MEHEHUI IO CPABHEHUIO C KOHTPO-
JIEM: Takoe yBeJInueHre o0beMa 3aperCTpUPOBAIN B OTIEPKY-
JISIPHBIX OT/Ie/IaX JIEBOM poJIaHIoBoM 00po3abl (Z=5,26), 1eBoii
dyzudopmHoit usBuuHe (Z=>5,01), npasoii cpenneit (Z=4,97)
U JieBoil HkHeH (Z=4,80) BUCOUHBIX M3BUIMHAX, JIEBBIX HIX-
Hell 100HO# (Z=4,82) wm moscHO# wm3BmiIMHAX (Z=4,35)
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Tabmaua 3: MopdomeTpudeckue U3MeHeHHs Haenmqeuue obbema Cceporo Belle-
cT8a) y onbHbix ¢ nepauytbiM BCIT nocne nevenus bTA B cpagHeHuy ¢

JaHHbIMU 10 NEYeHms.
MNI koopauHaTbi (MM) P | O6em
CKOpp. | yna-
Jlokanuzaums T z o | crepa
X y z FDR/He (ke)
cKopp.
OnepkynspHbie OTAENbI 0,008/
11eBOiA PONaHA0BOiA 3% | 5 16 | 965 | 52 0.000 188
6opo3abl '
Jleast yaucopmHas N _ _ 0,008/
., 35 59 12 | 8,64 | 501 0,000 159
[pagast cpesHsa _ _ 0,008/
BMCOYHAs M3BMNMHA 48 13 15| 850 | 497 0,000 238
JleBad HUXHsA nobHas B 0,008/
N B | 2 17 | 797 | 482 0,000 35
JleBast HUXHSIA BUCOYHAR | _ _ _ 0,008/
VB 52 29 16 | 7,90 | 4,80 0,000 115
Mpasas dyaudopMHas _ _ 0,012/0,
VB 40 17 28 | 6,85 | 447 000 119
Jlesas nosicHas _ N 0,015/0,
VB 1 % | 3 |65 |43 000 12

Tpumesanms: 0603Hayenws — cM. Tabn. 2.

(tabi. 3). Bce ykazaHHbIe pa3nuuusi MOpHOMETPUUECKUX JaH-
HBIX JI0 Y [OCJIE JIeYeH!sI ObUIM CTATUCTHYECKH 3HAUYMMBIMU.

[Tocne BBemeHMsT B MHOTOGAKTOPHBIM aHAIN3 KOBApPUATOB B
BUe Bo3pacTa 00JbHBIX, Bo3pacTta aebrota bCII, pmutenbHo-
ctu 3aboseBaHus U JedeHuss bTA He OblJIo OTMEUEHO 3HAuM-
MBIX KOPPEIALUi OaHHBIX XapaKTePUCTUK C BBIIBICHHBIMHU
CTPYKTYPHBIMU HapYLIEHUSIMU.

O0cyxaenne

[MaToduzuonorus nepsuyHoro BCIT no HacTosIETO BpeMeHU
0CTaeTCs HeOCTaTOYHO MOHSATHOM. HeMHOrouMcIeHHEIE CeK-
IMOHHEBIE MCCICIOBAHMS MTAIIMEHTOB C KpaHMAIBHOM TNCTOHM-
eit, Bkmouass BCII, BbIIBAAIOT MO0 HOPMANBHYIO KapTUHY,
oo Hecnelrduyeckre U3MEHEHUsI B TOJIOBHOM Mo3re [22,
28].

B oOmmenmpuHATOM IpencTaBIeHIH ITEPBIIHYIO TUCTOHMIO CBSI-
3bIBAIOT, [JTABHBIM 00Pa30M, C IaTOJOTUel 6a3albHbIX TaHTIM-
eB. B nuteparype onucansl cnydau BropryHoro bCII B kaue-
CTB¢ OCHOBHOM KIMHUYECKOM MaHM(becTaIli WHbApPKTa TIpa-
BOIO CTpUAaTyMa WIM IIPH €ro ABYCTOPOHHEM IMOBPEXIECHUMU,
YTO CBUIETEBCTBYET O POJIY TIOJIOCATOTO TeJIa B MATOPHU3MOIO-
TMU HapyLIEHUT MOTOPHOI (yHKLMY Bek [26, 33, 47]. B xaue-
ctBe mpuuuHbl BTopuuHoro BCII cooGimaeTcss Takxe o
MOBPEXXIEHUHU 3pUTebHOrO Oyrpa [34], ctBona [30], cpeaHero
MO3ra 1 Mo3xeuka [6, 46].

Ha cBs3b 0a3aibHBIX TaHIJIMEB C TMATOreHe30M (POKATbHBIX
JMCTOHUI YKa3bIBAIOT U JAaHHbIE, TIOJYYEHHBIE Ha XUBOTHBIX
Mozensx. Tak, moBpexXIeHNe CKOPIYITBI pe3yc-00e3bsH BhI3HI-
BaeT ONHOCTOPOHHIOK IUCTOHMIO, a MCTOLIEHUE NohaMiuHa B
TOH ke 001acTu ¢ ocnabieHueM KPYroBbIX MBIILI IJ1a3 TIPUBO-
IUT K TosBieHuto OnedapocnasmMa y Kpeic [10, 42].
DKcnepUMeHTAIbHBIC HCCIEI0BAaHMS CBUIETEILCTBYIOT O KOM-
miekcHoit atuonorud BCII B Bume 2-aktopHoi Momenu:

reHeThYecKasl MpeapacioioXeHHOCTh + BO3AEHCTBUE BHEIII-
Hero TpurTepa. [eHeTnuecKre (hakTOpHI, TIO-BUANMOMY, OTBE-
YaloT 32 yTHETeHUE LiepeOpaIbHbIX TOPMO3HBIX MEXaHU3MOB, a
B KaueCTBE ITyCKOBOTO (paKTOpa MOTYT BBICTYIATh JIOKAJIbHbIE
nopaxkeHus ¥ 3a0oeBaHus a3 [28, 42].

O ponu maronioruu 6a3aNbHBIX TAHTJIMEB B TATOMU3MOIOTUN
nepsuuHoro BCII cBUOETENBCTBYIOT M pe3ynbTaThl HEHPOBHU-
3yaJM3allMOHHbIX MccenoBaHuit. i3Mepsist MeTaboim3M Mo3ra
npu BCIl ¢ mnowmompeio 18-h100poNe30KCUTITIOKO3HI,
B. Esmaeli-Gutstein 1 coaBt. [17] mokasanu MOBBIILIEHHYIO
MeTaboIMYECKYI0 aKTUBHOCTD B ITOJIOCATOM TEJE U 3PUTETLHOM
Oyrpe. AKTUBHbBIE HETPOU3BOJIbHbIE NBMXeHMs 001bHBIX BCIT
B COCTOSIHUM OOIPCTBOBAHMUS COIPOBOXIAIICH THIIEPMETA00-
JIM3MOM MO3Xe4Ka U MOCTa, a CYNpeccus ABMKEHUI BO CHEe —
TUMOMeTaboNIM3MOM B BepXHeMeIManbHOU (DPOHTANILHOM
00J1acTH, aCCOLIMUPYEMOI C KOPKOBBIM KOHTPOJIEM JIBUXEHUS
Bek [29]. TlonobHble U3MEeHEHHs MeTa0OIM3Ma MPEANoJaraloT
cBs13b kmHu4eckoit MaHudectanuu BCIT ¢ matonornyeckoit
MeTaboIMYeCcKOi aKTUBHOCTBIO MOCTa M MO3XKEUKa, B TO BPEMSI
KaK (YHKIIMOHAJIBHBIA CyOCTpaT 3a00/eBaHUSI CUUTAETCS
CJIE/ICTBUEM HApPYIIEHWIA B 30HaX KOPKOBOTO KOHTPOJISI BeK. B
CBSI3U C MOJABJICHNEM CMa3Ma BEK BO CHE CpaBHEHUE MeTabo-
mu3Ma 0o0nbHbIX BCIT M 310pOBBIX JUI] B 3TOM COCTOSIHUU
MOXEeT OBITh 00Jiee JTOCTOBEPHBIM OTPaKEHMEM JIEKAIIMX B
ocHose bCII HapymieHuii.

Kaptuposanue 1iepedpaibHbIX MOTOPHBIX 30H 00J1bHBIX BCII ¢
MOMOIIbI0 (PYHKIMOHATBHOW MarHUTHO-PE30HAHCHON TOMO-
rpadun (pMPT) Bo BpeMsI OBTOPSIFOIIMXCS CIIOHTAHHBIX W
MPOU3BOJbHBIX MOpPIaHM OIpeneNsieT BBHICOKMI YPOBEHb
AKTHUBAILIMU B MTEPEIHUX 3pUTEIBHON M IMTOSCHON KOpe, TIPeMOo-
TOPHOM KOpe, IIEHTPAIbHOI 30HE 3PUTEILHOTO Oyrpa U BepX-
HEeM MO3Xeuke. AKTUBALIMS 00Jiee OTYETIMBA IIPU ITPOU3BOJIb-
HOM, 4eM TP CIIOHTAHHOM, MOPTaHIH ¥ JIOKATU3YETCS B KOP-
KOBOM Kpyre, OOBeAMHSIONIEM 3pHUTEIBHYIO KOpY, JTUMOMUe-
CKYIO CHCTEMY, TOTIOJTHUTEIbHYIO MOTOPHYIO KOPY, MO3:KEUOK U
CYIpaHYKJIeapHble MOTOPHBIC IyTH, WHHEPBUPYIOIIUE
nepuopOuTaNbHble MBIIILEL [5]. Y Bcex OOJbHBIX CO CMIa3MOM
BEK OTMEYaIM YHU- WK OMIaTepaJbHYyI0 aKTHUBAIIMIO CKOPIIY-
MBI, OTPAXAIOIIYI0 BOBJEUEHME MOJOCATOrO Teja B MHMIUA-
NI ¥ BBITIOMHEHNE CMBIKAHUS BeK [43]. MoXHO mpeamnono-
KWTh, YTO (PYHKIMOHATbHOE NU3MEHEHUE CKOPIYIIbI, BBI3bIBAS
HapyILIeHNEe «COMPOTHBIIEMOCTH» CUCTEMBI MOPTaHHS K TPHT-
repaM OKpYXaloIlell Cpebl, IIPOBOIIMPYET HOSBICHUE CIIa3MOB
Bek [19].

B HekoTOpBIX Clyvasx IMCTOHUU UMEET MECTO aKTHBALIKS MO3-
keuka. [Ipenrmosararort, YTo ero IMoBPeXICHMS MOTYT BHI3EIBATh
JVICTOHWIO W3-32 HapyLIEHWs LepeOeIUIIPHBIX BXOLOB B 3pH-
TeJbHbIN Oyrop [32]. TecHble B3auMOIEICTBUSI MEXIY ONHMBO-
HepeOeUIIPHBIM U TIOIKOPKOBO-TaIaMO-KOPTHKAJIEHBIM KpY-
raMM II0Ka3aHbl MpU (YHKIMOHAJbHBIX HEMPOBU3Yaln3a-
LIMOHHBIX uccaenoBaHusx [21]. Kpome Toro, onucaHbl ciyyau
JMCTOHWHM TIOCJIE OCTPOTO HAPYIEHUs] MO3TOBOTO KPOBOOOpa-
meHus B Mo3xeuke [3, 39, 41, 46, 48]. CpaBHeHue HAIIMX
6onbHBIX BCII ¢ rpynmoit KOHTPOJIs TaKKe MOKa3bIBAeT HaU -
qHe CTPYKTYPHBIX U3MEHEHMI B MO3XEUKe, ITO3BOJISISI TOBOPUTH
0 cBs13u KiuHu4Yeckoro ¢eHomeHa BCII ¢ oTKIOHeHUSIMU B
(DYHKLIMOHMPOBAHUM MO3XKEUKA.

[IpencraBneHue o GpokanbHOM AUCTOHUM, B T.U. U 0 BCII, kak
00 HCKJIIOUMTEIbHO «(pYHKIIMOHATLHOM» DPAcCTPOICTBE, B
TIOCJICIHUE TOIBI BCE Yallle TOABEPracTcs COMHEHHUIO M OTPO-
BepraeTcsl pe3y/bTaTaMi COBpeMEHHBIX METOIOB HEMPOBU3Yya-
JIM3alUK, TAKWX KaK MCIOJNb30BaHHAS B HACTOSINEH pabote
texHonorust BOM.
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IMepBble CBUAETEIBLCTBA O BOZMOXKHOM HATUYMU CTPYKTYPHBIX
KOPPEJAT IUCTOHUM NPEAOCTABUIA BOIIOMETPUYECKIE UCCIIE-
NIOBaHUsI, MOKA3aBIlIUe YBETUUEHUE 00beMa CKOPJIYIIBI B IPyII-
1ie 60JIbHBIX C KpaHUAIbHOI aucToHKe Ha 10% B cpaBHEHUM C
KoHTposieM. JlaHHOe M3MeHEeHUe 00beMa CKOPJIYIbI MOIJIO
OTpaxarh KaK BTOPMYHBIA OTBET HA AMCTOHMIO, TaK U OBITh
STUOJIOTMYECKU 3HAUYMMBIM [9].

Texnuka BOM gBnsiercs 6oiee 00beKTUBHOM, YeM PYTUHHBIA
BOJIIOMETPUYECKUI METOM, MOCKOJbKY He <«IpHBS3aHa» K
CyOBbeKTHBHO BbIOpaHHOMY peruoHy. BOM mpencrasnser
c000ii 0JIMH U3 METOJ0B BBIYMCIUTEIbHOM HelipoaHATOMUU —
HOBOI METONOJIOTHH IS TOYHOM KOMMYECTBEHHON XapaKTe-
PUCTUKM HelpoaHaTOMUYeCKOoi KoHpurypauuu Mo3ra [24].
Jlexaiee B OCHOBE MeTOIa TIOHATHE «BOKCET» IIOApa3yMeBaeT
HauMEHbILINI TpeXMEPHBIN 3MEMEHT 00beMHOIo M300paxe-
HUs, HecymMii B cebe coaepxarenbHylo WHGhOPMAIHIO.
Bokcennast MPT-MopgoMeTpust o3BoJISIET MONYYaTh AeTalb-
HBIE TPEXMEPHBIC N300pakKeHUs Pa3IMIHBIX OTICTIOB MO3Ta 1
(buKcHUpoBaTh 1axke HE3HAUUTENbHbIE KOJIEOaAHUs X PA3MEPOB
1 CTPYKTYPHL.

Jlo Hacrosmiero BpeMeHM Y 00JbHBIX ¢ mepBuYHbIM BCII
BBIMOJHEHHI Juilb Tpu BOM-uccnenoBanus. IlepBoe U3 HUX,
uMesl LIeJblo OTpeleieHre LiepeOpalbHbIX CTPYKTYp, UTpalo-
LIMX KJIOYEBYIO pojib B maTo¢usuosnoruu nepsuyHoro bCII,
BBISIBUJIO IBYCTOPOHHEE YBEIMUEHUE 00beMa CEpOro BellecTBa
B CKOpJIyIIe, He KOoppenupoBablree ¢ muTenbHocThio BCIT mmm
tepanuu BTA u cornacyomeecst ¢ IpyruMu COOOILIEHUSMU O
ponu ckopaytbl B matodusronoruu neppuanoro bCII [18]. B
atoii pabote T. Etgen 1 coOaBT. OTMETUIIN TAKXKe OMHOCTOPOHHEE
YMEHBIIICHNE CEepPOTO BelIecTBa B 00JACTH JICBOM HIDKHEI
TEeMEHHOI MOJM, YTO CTajJ0 IEPBBIM COOOIIEHMEM O CBSI3U
TEMEHHOM TIATOJIOTUH ¢ TeHEe30M CMMMETPHIHOIM (DOPMEI IHC-
TOHUM. YMEHBIIEHUE CEPOro BellecTBa B TEMEHHOM DETMOHE
TOMHUHAHTHOTO TONYIIapysi, BO3MOXHO, YKa3bIBaeT Ha I1aTo-
JIOTUYECKMII KOPKOBBIA CEHCOPHBIA MPOLECCUHT B JIeBOM
TeMEHHOU Kope. TeHIEHIMSA K KOPPEISIH MEXIY STUM
CTPYKTYPHBIM HapylIeHWEeM M IJIUTEeIbHOCTbIO 0OJIE3HHU, a
TaKXe 3HaYMMasl aCCOLUALIUS C UTNTeIBHOCTEIO iedeHHsI BTA,
MTO3BOJISIIOT TOBOPUTH O BTOPUYHOCTH JAHHBIX U3MEHEHUIA TIPU
nepsuyHoM BCII, cBS3aHHBIX ¢ HEHPOHATBHOM IIIACTHY-
HocTbio. Pesynbratel Broporo BOM-uccienoBaHus 00JbHBIX
BCII rtakke mokasamu M3MeHEeHME (YMEHBIIEHHE) o0beMa
Ceporo BelIeCcTBa B ckopyme oboux mosymapuii [38]. [Tomumo
3TOTO, OTMEUEHHI YBEIMYeHHE 00BhEMa CEporo BEIeCcTBAa B
TOJIOBKE XBOCTATOTO SIIpa M MO3XeUKe C 2-X CTOPOH, a TaKxke
€ro YMeHblIeHe B 000X 3pUTeNIbHBIX OyTrpax. XOTsl CTPYKTYp-
Hble M3MEHEHMsI CKOpPJIYNbl B yKa3aHHbIX BOM-uccienosa-
HUSIX IMEITU pa3HOHAIIPABICHHBIN XapakTep (KaK yBeIUYeHUE,
TaK ¥ yMEHbILIEHUEe 00beMa CEporo BEIIECTBa), TeM HE MEHee,
00e 3TU paboThl MOATBEPXKIAIOT 3HAUYMMYIO POJIb MOJI0CATOTO
Tena B matodusronoruu nepsuyHoro bCII.

Tperbe BOM-uccnenoBanuie BCII, nposenenHoe D. Martino u
COABT., OTJIMYAETCS OT MPebIAYIIMX KaK 00j1ee KPYIHOM BHIOOP-
KOif OOJBHBIX (25 clydaeB), TaK U IMOTYICHHBIMI Pe3yIbTaTaMu
[35]. BonbHbie BCII B cpaBHEHUM ¢ KOHTPOJIEM UMEM U3MEHE-
HUSl 00bEMa CEpOro BELIECTBA TOJBKO B KOPKOBBIX PETMOHAX:
yBeJIMYeHNe B MpaBoil cpenHeli J00HON U3BUIMHE U YMEHbILIE-
HUE B JIEBBIX TIOCTLIEHTPAJIBHOW M BEPXHEW BUCOYHOW U3BWIIN-
Hax. KoppensiimoHHblit aHaI3 He TIoKa3al 3HaYMMOM accolua-
LMK MEXTy 00BEMOM CEPOTO BEILECTBA U TAKUMU KITMHUYECKU-
MU XapaKTepUCTMKaMM, KaK BO3pacT Hayana 0oJie3HH, ee UT-
TeabHOCTh, TsKecTh BCII, Hammume 3(PQEeKTUBHBIX XECTOB-
AHTAarOHUCTOB, 71032 U cpoku Teparnuu bTA.
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B namem uccnenoBaHuu, npuMeHsist TexHuky BOM, mbl uaeH-
TUGUUUPOBAIN yMEHBIIEHNE 00beMa Ceporo BeLIECTBAa B
TOJIOBKE TIPABOTO XBOCTATOTO spa, IMpaBoil (py3udopMHOI
WU3BUJIMHE, TIEPENHEH W 3aIHEH MOJISIX IPaBOro IOJyLIapus
Mo3xeuka. HaiimeHHble HaMu HM3MEHEHUS 00beMa Ceporo
BEIIECTBA B 001acT 0a3abHBIX TAHTIMEB (CTPUATYM) U MO3-
JKEUKe COINACYIOTCS C IPYTUMHU COOOIIEHUSIMU O CBSI3M MATO-
JIOTUM 3TUX CTPYKTYP ¢ pa3BuTreM nepsuyHoro bCII.

BecbMa BaxkHBIM SIBJISETCS BONPOC 00 YHUBEPCATbHOCTHU
BbIsIBICHHBIX 1TpH BCIT cTpYKTYpHBIX M3MEHEHHMI 110 OTHOIIE-
HUIO K ApyruM (popMaM IepBUYHOIM quctoHun. M. Obermann
1 coaBT. [38] OTMETHIM IIPAKTUYECKU UASHTMYHYIO IaTOJOTUIO
My OOJBHBIX IIEPBUKANBHON NMCTOHMEH, 4TO, BO3MOXHO,
oTpaxaeT O0IIyI0 MATO(PU3NOTOTHIECKYIO IPUPOLY ITHX HaM-
Oonee pacmpocTpaHeHHBIX (HOpM (OKATBbHOM AUCTOHUY WM,
Mo KpaiiHeil Mepe, oOIIyl0 ceThb MX 3Kcmpeccuy. CXOTHBIN
MaTTepH U3MEHEHMI Ceporo BEIIeCTBa Y OONBHBIX ¢ Pa3HBIMU
TUIIAMH TIePBIYHOM MMCTOHMU B BUIE YBEIMYCHWS 0ObeMa
Ceporo BeILIEeCTBA BO BHYTPEHHEM CerMeHTe OJISTHOTO Ilapa,
npujerarmeM sape (n. accumbens), MpedpPoOHTANIbHOI KOpe ¢
2-X CTOPOH, a TaKXKe B JIEBOI HIDKHEI TeMEHHOI 0JIe, TI0Ka3a-
i 1 apyrue BOM-uccienosanus [16].

[Mpenmonaraercs, 4To BhIsIBIsIeMast MOpGhOMETpIIECKast IaToJI0-
rusi ipy (OKaTbHOM MUCTOHMM HE CBSI3aHA CO 3HAYMTEIbHBIMU
CTPYKTYPHBIMHU TOBPEXIACHUSAMU U, CKOpPEE, MPEACTaBIAET COOOM
paHHME CTaiuW pa3BUTHSA JIOKATBbHOTO Tmo3a [44]. Oo6mmii
MaTTepH U3MEHEHUH CEPOTro BEIECTBA MOXET OBITh OTPaXkeHUEM
MOJYJIMPYIONIETO BAWSIHUS KJIMHMYECKOH CHMITOMATMKU Ha
CTPYKTYPHYIO OpPTaHM3allMI0 MO3ra IMOJ KOHTPOJIEM TeHEeTHYe-
ckux (akropoB [16]. YBenmuueHue oObemMa CEpPOro BEILECTBA
TOJIOCATOrO Tejla PacCMaTpMBAETCs TakKe, Kak CIENCTBUE YBe-
JIMYEHUS YKCIa HEWPOHOB MJIM CUHATICOB B YCJIOBUSIX U3MEHEH-
Hoit dyHkimu [18]. M3ydeHue ypoBHS OTAETbHBIX META0OIMTOB
mosra (N-aueruia-acnapTaT, KpeaTuH-(ochOKpeaTH, XOJIMH-
colepxalliye COeTUHEHHUS) C TIOMOIIIbIO MIPOTOHHO MarHUTHO-
PE30HAHCHOM CIIEKTPOCKOMUY CBUAETENBCTBYET 00 X 3HAYMMON
penyKunu B 6a3anbHbIX raHrmsax 6ombHeIX BCII, ykasbiBas Ha
BO3MOXHYIO yTpaTy HeHpoHOB B monocaTom Tene [20].
[MpennonoxurenbHbiii MeTabonuueckuii cyocrpatr BCIT Takke
MOXET OBITh CBSA3aH MO0 ¢ MoTepeii adhepeHTHBIX MPOeKIUi
30H KOPKOBOTO KOHTPOJIS BeK (BTOPUYHO IO OTHOIICHUIO K
HapyIIeHHOMY TOTOKY MMITYJIbCOB M3 0a3ajbHbIX TaHIJIKEB),
00 ¢ TIEPBUMYHBIM HapyIIEHUEM KOPKOBOTO TOPMOXEHMS B
3TOM pernoHe [29].

B psime wccnemoBaHmii BeposiTHAS IEPBUIHOCTD MOP(OMETPH-
YeCKMX M3MEHEHMI MOATBEPXKIAETCS OTCYTCTBUEM UX CBS3M C
TaKMMU KIIMTHIIECKUMHU XapaKTePUCTUKAMU, KaK TSKECThb MU
IUTATETBHOCTD TUCTOHWN B YCIOBUSIX MHOTOJIETHETO HAOMIOe-
Hus 3a 6ompHEIME [40]. OmHAKO MU HACTEACTBEHHON MUOK-
JIOHYC-ITUCTOHUHM TSKECTh 3a00JIeBaHMSI 3HAYMMO KOPpPeIrpo-
Bajia ¢ IBYCTOPOHHUM YBeIMYeHNEM 00beMa Ceporo BellecTBa
B cKopiyTie [7], yKa3biBast Ha BTOPUIHOCTD CTPYKTYPHBIX HApy-
meHuit. Kpome Toro, yBenmueHue oobemMa ceporo BeleCcTBa B
0a3aJbHBIX TaHIIMAX, MOTOPHOI KOpe W MO3XKEUKe OTHOCHT,
IJIaBHBEIM 00pa3oM, K (peHOMEHY peopraHM3alliid B KOHTEKCTE
KOPKOBOI IIACTUYHOCTH M HE pPAcCMATpPUBAIOT KaK IIEPBO-
NMpUYMHY (PokanbHOU AucToHuM [14]. dns mojaydyeHus: Gonee
OIpelieJICHHBIX JaHHBIX O POJIM BBISBIISIEMBIX TIPY HEPOBU3Ya-
JI3aLUN HapYIICHUI B TOJIOBHOM MO3T¢ B ITATOT¢HE3¢ IUCTO-
HMM TpeOyeTcs NpoBeleHUE AadbHEHIIMX HaOMIIOAeHUI 3a
0O0JbHBIMU B IMHAMUKE.

nOJ’[y‘{eHHHC HaMM JaHHBIC MMOATBCPXKIAIOT HAIUYNUC MOp(l)O—
JIOTUYECKMX U3MEHEHUI B 0a3ajbHBIX TaHIJIMSAX U MO3XEUKe
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nipu nepsuyHoM BCIT 1 moaaepXuBaIoT rumoTe3y o Kio4eBoii
POJM MOJOCATOTO Tejda B MATO(MU3UOJOTMU 3TOH (hOPMbI
(hoKapHON IMCTOHMU. BRISBIECHHBIC CTPYKTYpPHBIC HApYIIe-
HUSI, BEPOSITHO, MMEIOT TEPBUYHBIN XapakTep, T.K. HaOJo-
JIAI0TCS y MalMeHTOB ¢ pasHoi aautenbHocThio BCII u mpo-
JOJKMTEbHOCTBIO eueHust BTA.

Oco0FIif MHTEpeC MPENCTABIAIOT PEe3yIbTAThl M3YICHHS TITHA-
MUKHU BBISIBISIEMBIX TaTonornyeckux u3MeHenmii mpu BCIT
nox BausiHueM tepanuu BTA. IToMmumo mpssMoro Muopenakcu-
pyto1ero 3 deKra, mpeanonaraeTcs HaTMIne HeIpsIMOTO BO3-
neiictBusa BTA Ha pasnbie yposuu LIHC. TTokazano, yro BTA
TPaH3UTOPHO BOCCTaHABIMBAeT Ae(ULUT BHYTPUKOPKOBOIO
TOPMOXEHHS M He TOJNBKO MPUBOIUT K IIEPECTPOiKe Imepude-
PMYECKOTO JABUTATEILHOTO aliapara, HO U BbI3BIBAET IIACTH-
yeckue uameHenus B LIHC [23]. ITocne Beenenust bTA B
MBI PYKH TIPY TCYEM CITa3Me HaOJF0IaeTCs peopraHm3a-
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MRI morphometry in primary focal dystonia

S.L. Timerbaeva, R.N. Konovalov, S.N. Illarioshkin

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

Key words: focal dystonia, blepharospasm, voxel-based morphometry, botulinim toxin type A.

Primary blepharospasm (BS) is one of most frequent forms of
focal dystonia characterized by excessive involuntary eye clo-
sure. Pathophysiology of primary BS remains obscure. The pur-
pose of this study: to determine changes of the cerebral gray mat-
ter volume that may be pathogenically important in primary BS.
We examined 23 right-handed patients with primary BS (6 males
and 17 females) and 16 healthy age- and sex-matched individu-
als who underwent voxel-based morphometry (VOM) — a
method of assessment of fine regional quantitative changes of
gray matter volume. In 15 patients VOM studies were performed
twice, before and one month after injections of botulinum toxin
type A (BTA). Compared to controls, BS patients were charac-
terized by the decrease in gray matter volume in the head of the
right caudate nucleus, anterior and posterior lobes of the right

cerebellar hemisphere, and the right fusiform gurus. Multiple-
factor analysis did not show relationships between gray matter
changes and age of patients, age at the debut of BS, and duration
of the disease or BTA treatment. On repeat examination after
local BTA injections in the circular orbicular muscles (aimed at
reducing dystonic spasms in BS patients), the increase in gray
matter volume in both fusiform gyri, the opercular parts of the
left Rolandic gyrus, the right middle and the left inferior tempo-
ral gyri, the left inferior frontal gyrus, and the left cingular gyrus
was observed. The obtained data demonstrate the presence of
structural brain changes in primary BS, confirming a significant
role of the striatum and the cerebellum in pathophysiology of
this form of focal dystonia.
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KamMmritokopmus npu 00J1€3HU
IlapknHCcOHa: KIMHUYECKUE
1 MMAaTOT€HETUYECKIME aCIIEKThI

AA. Tamanes, H.B. ®enoposa, A.A. Tomckuii, B.A. Il1adanos, E.B. Bpuibs, M.D. Beibrymesa, O.A. Opexosa

TBOY JII0 «Poccuiickas meduyurckas axademus nocieduniomuoeo obpasosanus» Munzopasa Poccuu, Llenmp sxcmpanupamuonsix 3a001e6anuii
Ha 6aze kagedpsi Hesponoeuu; DIBY «HUH neiipoxupypeuu um. akad. H.H. Bypoenxo» PAMH (Mocksa)

Kamnmoxopmus (KK) — namonoeuueckas nosa ¢ HacunbCmeeHHbIM HAKAOHOM MYA08UWA GHeped — 6CIpeuaencs npu MHOUX Hegpoaoeu4eckux 3a6oneea-
HUSIX, CaMbLM YaCMbLM U3 KOmopbix seasemcs 6onesks [lapxuncona (BII). B kauecmee npuuun passumus KK npu BII npednosaeaiom ceemenmaphyro axcu-
ANbHYI0 QUCHORUIO U/UAU JOKAABHYIO MUONAMUIO NAPABEPMEOPAALHBIX Mbllil, 00HAKO MOYHblE MEXAHU3MbL Ocmaiomcs Heycmanoenernbimy. KK snavumens-
HO UHBAAUOU3UPYem NAUUEHMO8, NPUBOOUM K HAPYUeHUIo nepedsudicenus u camoodcayxcusanus. Jlevenue KK npu BII exarouaem Koppexiyuto npomugonap-
KUHCOHUHeCKOl mepanuu, uHsekyuy 60mya0moKcuna u opmoneouteckue eMeulamenscmea, 00HAKO e2o pe3yabmanvl uauje 6ceeo Heydoeremeopumenshol. Pao
asmopos coobujaem 00 sggexmusrocmu npumenerus anekmpocmumyasyuu (IC) eaybokux cmpykmyp 20108H020 Mo3ed. B cmamoe npugodames cobcmeeH-
Hble HaOno0enus yemvipex nauuermos ¢ BII u KK, komopoim 6biau umnaanmuposansi cucmemsi daa IC busamepanvho 6 cyomanamuseckoe 30po (STN) uau
60 sHympenHuii ceemenm aednoeo wapa (GPI). Y deyx nayuenmos ¢ 3C STN ommeuanocs sHauumensHoe cHudicenue msyicecmu Opadukunesui, pueuoHocmu
U MOMOPHYIX (PAYKMYayuil, Ho bipajceHHblil ek 6 OMHOUWeEHUU HAKAOKA MYA08UA HAOAOAACS 8 00HOM cayuae aesodona-yyecmeumensioll KK, a 6o
8mopom cayyae Aghghexm Obia 02panuUUer HaauHUeM QUKCUPosarHol ckenemnoll deghopmauuu. Y deoux nauuenmos ¢ IC GPI ommeueno ymepernoe ymerbviie-
Hue napKuHconuueckoeo cundpoma 6es usmernenus msxcecmu KK. Taxum obpaszom, npeumywecmea IC STN u GPI npu neuenuu KK y nayuenmos ¢ BIT
ocmaiomcs HeonpedesenHuimu. Hauiu nabarodenus nodmeepiicoarom ajicHyio npoeHOCMUUECKYIo poib 8 Ucxodax onepayuy maxkux pakmopos, Kax 4yecmeu-
menavHocmb KK K nesodonamepanuu u Hasuuue deceHepamueHbix usMeHerull no3eoroynuka. JIna paspabomiu onmumanvhozo aneopumma aevenus KK npu BIT
Heo0Xx00umo Gonee 2y00Kkoe NOHUMAHUE ee NAMOLEHEMUHMeCKUX MEXAHU3MOB U nposedeHue Uccred08aHull Ha 00aee KPYNHbIX 8bI00PKAX RAYUeHMO.

KmoueBble c0Ba: KaMIToKopMust, 60me3Hb [1apkuHCOHa, Ty60Kast 3MeKTPOCTHMYITAIMS MO3ra

OCTYpaJbHbIE HApYIIEHUs TPENCTABISIOT COOO0U Tabmaua 1: Knaccvdmkauys kamnTokopmuu no atvonoriu [6, 15].
OJIHYy U3 HauboJiee TPYIHBIX MPOOIEM, C KOTOPOIA
CTAJIKUBACTCS HEBPOJIOT MPU JICYCHUH TTAHUCHTOB Knaccudukaums kamntokopmuu no atwonoruu [6, 15].

¢ BII. Cpean HUX MOXHO BBIIENUTh TakKue Kpaii-

HUE TIPOSIBICHMS, KaK KaMIToledanus (CHHIPOM + GoneaHs MlapiHcona

«CBHCAIONIEI FOOBbI»), CHHPOM «ITM3AHCKO GallHM» (TOHH- * MyNbTUCMCTEMHast aTPODUS M ADYTOI ATUMIYHBIA NAPKMHCOHM3M
Yyeckoe JlaTepajibHoe crubaHue TYJIOBUINA) U KaMITOKOPMMS (KOpTIKOBasAN5HAS [reHepaLs, MPOrpeCCHpYIOLN: HambSnepHbi
(MM CUHAPOM «COTHYTO# CIHMHBI»). DT CUMIITOMBI 3HAYK- 1. MapKkUHCOHM3M | niapani);

TEJIbHO WHBAJIMAMUZUPYIOT MalMEHTOB, MPUBOAIT K Hapylle- * 2yTOCOMHO-DELECCHBHbII I0BEHMIIbHbI NAPKUHCOHUIM;

HUIO MEPEIBIKEHNS U CaMOOOCTYKMBaHMSI, TJIOXO MOAAI0TCS * TIOCTaHLIENUTHYECKINIA NBPKUHCOHUM;

CTaHAAPTHOM MPOTUBOMAPKMHCOHUYECKON Tepanuu. JIBe mep- * TIEKAPCTBEHHbIN MApKUHCOHI3M

Bble (DOpMBI GoJIee XapaKTepHBbI IS MyJTBTUCUCTEMHON aTpo-
(uu, B TO BpeMsI KaK KAMIITOKOPMUSI BCTPEYAETCsl B OCHOBHOM

* CEerMeHTapHas TyNIoBMLLIHas (aBHOMMHANbHAS) MCTOHUS,

npu BIT[7]. 2. [ucTonms: * [WICTOHMS, CCOLUVDOBAHHAS C NAPKVHCOHU3MOM
. . - nepeuYHas (noda-3asvcimas);
Kawmnmokopmust nipecTaisier coboii Herpon3BOJIbHBII BbIpa- - BTOPHYHas + [IMCTOHMS,, aCCOLMMPOBAHHAR CO CTPYKTYPHBIMI NOBPEXAEHSIMI
>KeHHBII HAaKJIOH TYJOBHMIIA Briepel (CrubaHKue B TOPAKOIIOM- TO/I0BHOTO W CTMHHOTO M03ra
0aJlbHOM OT/IeJe MO3BOHOYHMKA), HAOMIOAAIOIMICS B BEPTU-
KaJbHOM TMOJIOXECHUHU, YCUIMBAKILUNACA TIPU UIMTEIBHOM
CTOSIHUU U XOfb0e, MCUe3atoIuil WK pe3Ko YMEeHbIIAOIIUACS * CKeneTHble iecbopmauym (kudo3, Kudockonmoa);
B rojToxkeHuu nexa [ 14]. rronorus KK ompenenser Bo3aMox- 3. 3aGonesanms | | CTOMAMIOADTRO3b, COHIMIOATRHTH;
Hble TepaleBTUYeCcKUe MOIX0Abl K JaHHOMY CHHApoMYy [6, 15, TI0SEOHOHNEA * Gone3rb bextepesa;
rMYecKuX 3a0oneBaHuii (Tabn. 1), mpu STOM GOIE3Hb * CTUHAbHbIE TPABMbI, TATONOTMYECKUE MEPENIOMbI;

* UHTPaOYPAbHLIE FeMATOMbl;

[MapkuHCOHA — caMasl JacTasi ee PIINHA. « MOUIGTETENS MmO Y

Kak ¢enomen KK Obina BriepBble omycaHa y CONAaT BO BpeMs

ITepsoii MupoBoii BOIHDI 1 TPAKTOBAIACh MCKITIOUNTELHO KaK ;.o:?g:an:g;;asma -

MICUXOT€HHOE PAcCTPOMCTBO, KOHBEPCHOHHASA peakUud Ha

crpecc. OIHAKO YNOMUHAHKME OO0 AHAJIOTMYHBIX CHMITOMAaX 5. Mwemnyeckme

MOXHO HaiTM emie Cpead  CiayyaeB, ONUCAHHBIX 3a6onesanus * XPOHVHECKas MLIEMIS MO3ra,

JUx. TIapKUHCOHOM B «DcCe O IPOXATENbHOM TApaTuue» B [ONOBHOTO Moara | * MOCTEACTBUA OCTDOTO HapyLIeHUS MO3rOBOTO KpOBOOGpalLieH

1817 1. B coBpeMeHHOI1 TuTepatype BIiepBble accoranuio bIT
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+ (OKabHbIE MUONATUM, HEMANHOBAS MUONATHS:;
+ B0KOBOV aMMOTPODUYECKWI CKNEPO3;

* MVO3VIT C TeNbLIAMI BKITI0YEHNS,

* MUTOXOHPVANIbHbIE MVONATYM;

6. Hepato- * MUONaTUS MY TUNOTUPEO3E U . MYoNaTUM;
MblLLEYHbIE * MONMMMO3WT, JIEPMATOMMO3UT;
3aboneBanus * TMLe-Nneye-nonaToyHas ucTpodms;

* MUOTOHU4eCKas JJ,VICTpOd)I/IH;
* MUaCTEeHus,
* XPOHWYeckas BOCNANUTENbHAA IEMUENUHU3ADYIOLLIAA

MOAMHEBPONATHS
7. McuxorenHbie * KOHBEPCHOHHOE PacCTPOIACTBO;
3aboneBanus * HeBpO3bl
* MEVKAMEHTO3HO VHAYLIMPOBAHHAS KAMITOKOPMUS (BabMPOATHI,
ONIaH3aMNMH, IOHENEe3uA, CTEPONbI);
gég‘&y;::’m * 11apaHeonnacTHIeCkas KaMMTOKOPMIAS:;
* CcuHapom TyperTa;
+ Bonesb AnbLireiimepa

9. Wpuonatnyeckas |
KamMnToKopMus

n KK onucanu R. Djaldetti u coasr. [14]. [TepBonavansHo KK
cYWTagach pemkuM cuMmnrToMoM mpu BII, Ho B mocienHee
BpeMsI COOOILEHHUS 0 JTaHHOM (heHOMEHE BCTPEUAIOTCS 3HAYM-
TeabHO yaie. 1o peynsraTaMm cOBpeMEHHbBIX SIUIEMUOIOTH-
YecKMX MccleqoBaHuii, pacnpoctpaHeHHOCTh KK cpenu amoOy-
naropHbIx maryeHTos ¢ BIT cocrasnser ot 3 1o 17% [4, 41, 43].

Kmnnyeckas KApTHHA 1 THATHOCTHKA KAMIITOKOPMUH

KK 06b1yHO mosiisieTcst Ha pa3BepHyThix ctanusx bII. o cux
MOp HE BBISIBICHBI TPOTHOCTUYECKUE (DAKTOPBI, OTMpPENessiio-
1IMe pa3BUTHE 3TOH AedopMallMy TYJIOBMIIA Y OTHETbHBIX
nauuenToB. [Ipu cpaBHeHuu rpynn 6onbHbIX BIT ¢ KK u 6e3
Hee Mo ToJjy, Bo3pacTy Hayana BII, TeueHuio 3aboneBaHusl,
Pa3BUTHIO MOTOPHBIX (DIYKTYalMii M JIEKAPCTBEHHBIX JTUCKHU-
He3uil OOJBIIMHCTBO MCCIENOBaTeNiell He HaXOMsT JOCTOBEp-
HBIX pa3Nuuuii MexXay 3TUMHU rpynmamu [4]. B To ke Bpems
nauueHTsl ¢ BIT u KK xapakTepusyioTcst cleayommuMu KITMHU-
YeCKMMHU 0COOEHHOCTSIMM: 1) cTapumiuM BO3pacTtoM; 2) 00Jb-
IIei ANUTEeTbHOCTBIO 3a0071eBaHUsI U TPONOJIKUTETbHOCTHIO
Tepanuu mpenaparaMmu JeBoAOMNbL; 3) OoJiee BbIpaXkeHHOI cTe-
nieHbio TsikecTu BIT; 4) BbICOKOI CyTOUHOI T030ii JTIEBOMOTIILI;
5) paHHUM TIPUCOEAUHEHUEM AaKCUAIbHBIX CUMIITOMOB;
6) JacToM COmyTCTBYIOILEH neMeHImei [8, 15]. Takke y maim-
entoB ¢ KK B aHamHe3e yallie 0TMEYaloTcsl CIyyau TIpefie-
CTBYIOIIMX XMPYPTMYECKUX BMELIATENbCTB HAa MO3BOHOYHUKE
(1o MoBoMY rPbIX MOSICHUYHO-KPECTLIOBOTO OT/eNa U AIp.) [41].
Hecwmotpst Ha BbIpaxeHHOE crubaHue TYJIOBUINA, TTAIIUEHTHI C
KK pexnxo xanytoTcs Ha 601b B criuHe. [1py Hanuuum cioHau-
JIOAPTPO3HBIX UBMEHEHUI MTO3BOHOYHKMKA MOXET OBITh JIerKast
WY yMepeHHass OO0JNe3HEHHOCTh B TOSCHUYHO-KPECTIIOBOM
obnactu [27].

s knmuHuyeckoit oueHku KK umcmonb3yior roHnomeTpuue-
CKOE M3MEPEHUEe CTEeNIeH! TOPaKoIoMOaTbHOM (IIeKCUHM, pac-
CYNTBIBAEMOM KaK YTOJI MEXIY BepPTUKAIBHOM IIOCKOCTBIO M
TUIOCKOCTHIO, TIPOXOISINEH Yepe3 Kpail akpoMuoHa. Kak mpa-
BUJIO, KAMIITOKOPMUEN CUMTAIOT MepeaHIon (uekcuio bonee
45° 124, 41].

Huddepenumanbias auarHoctuka KK yuMeer npuHLMnuaib-
HOE 3HaueHue IS OTpee/ieHUs] TAKTUKY JieyeHus (Taom. 1). B
ciydae coyetanuss KK u mapkuHcoHuM3Ma o0si3atenibHa aud-
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(bepeHLIMaTbHAS TUATHOCTUKA C MYJIBTUCUCTEMHOM aTpodueit.
W3 nabopaTopHO-MHCTPYMEHTANBHBIX TECTOB BaXKHEI OIIpe/e-
nerne COD, C-peakTUBHOTO 0eNKa, NMEKTPOIUTOB (KaTbLUil
n docdop), kpeatnHpocHokrHazbl, BUTaMuHa [, mupysara u
JIaKTaTa Mpy Harpy3Ke (MCKII0YEeHNE MUO3UTOB, MUTOXOHIPHU-
anpHOM marojoruu). HelipoBU3yann3allMOHHBIE METOIBI
(MPT rpynmHOro M MOSCHWYHOTO OTIAENOB MO3BOHOYHMKA,
MapaBepTeOPATBHBIX MBI, TOJIOBHOTO MO3Ta) II03BOJISIOT
HCKJTIOUNTh CKEJICTHO-MBIIICYHbIE 3a00JI€BAHMS MM CTPYK-
TypHBIe M3MEHEHUs 0a3albHbIX raHImes [9, 15, 26].

ITatorene3 kamnrokopmuu npu BIT

[Mpuuunbr pazsutusa KK y mauumento ¢ BI1 HemoctatouHo
n3ydeHbl. OT4acTH 3TO CBS3aHO C HEOTPENEIEHHOCTBIO CAMUX
LHEeHTPaJIbHBIX MeXaHM3MOB peryisaiuu moswl [13, 17]. Tor
(akr, yro mposiBneHust KK ymMeHbIaoTcs B TOpM30HTAILHOM
MOJIOKEHUY, MCKITIOYaeT JeTeHepaTHUBHEIA CIIOHIMIOAPTPO3
KaK BO3MOXHYIO IIPHIMHY Pa3BUTHS JaHHOTO (PeHOMEHa.

Ha ceromasimHmii 1eHP CYIIECTBYeT HECKOJIBKO KOHIIETIIIHIA
naroreHe3a KK mpu BIT [27]. U3nauanbHo KK cunTanu kpaii-
HUM BapuaHToM xapaktepHoi 1 bIT corbeHHO! Mo3bI, BO3-
HUKAIONICH BCIEACTBHE PUTMIHOCTU CTUOAIOIINX TYIOBUILE
Mol [14]. OgHako B HacTosIIee BpeMs JaHHOE 00bSICHEHUE
SIBHO HEJIOCTaTOYHO. BO-TepBbIX, B TIOJIOXEHWH JieXa Y Talln-
eHToB ¢ KK purngHocTs napaBepTeOpaibHbIX MBIIILL HE OIIpe-
nensiercsi. Bo-BTopbIX, O0IBIIMHCTBO HAOMIOAEHU CBUIETEb-
CTBYIOT 00 OTCYTCTBMH BJIMSIHUS TTpeTapaToB JeBonornsl Ha KK
[15].

Hpyrasg konuenuus paccmarpuBaeT KK kak poxanbHyio Tymo-
BULIHYIO TUCTOHUIO (IVCTOHUIO ACWUCTBUSI), TIPOSIBIISTIOLIYIOCS
Ha ¢one cumnromokomiuiekca bIT [22, 38]. Ha doHe Tepamuu
Jo(haMrHepruuecKuMu NpenapaTaMu JUCTOHUSI MOXKET Pa3BH-
BaThCSl Ha THKE NEUCTBUSI NO3bl (ON-IUCTOHWS), TIPH 3TOM
YaIe BCEro HaOMomaeTcsl AUCTOHUS CTOIBL. Y MAlMEHTOB C
MOTOPHBIMU (DIYKTyaLMSIMU JUCTOHUS MOXET MPOSIBIISATHCS
TaKXe B Mepuofe BbIKI0YeHUs (off-1uCTOHMS, YTPEHHSISI AUC-
toHus) [20]. Kpome Toro, mucToHWYECKUE MPOSIBJICHUS MPU
BIT MoryT OBITH He CBSI3aHBI C Tepanuei IpenapaTaMu JeBOI0-
niel. [1pu HEKOTOPBIX (hopMax MapKUHCOHU3Ma (IIpeKe BCero,
MPU ayTOCOMHO-PELECCUBHOM I0BEHUJIBHOM MAPKUHCOHU3ME)
JIMICTOHMS MOXET OBbITh MEPBBIM CUMIITOMOM 3200JIEBAHUST WITH
Ke MpOSIBIAThCS MpU AaibHeimeM TeyeHuu bIT (aucroHuye-
ckas moxonka, kamnrtokopmusi) [1, 3, 21, 42]. B ciyyae neBo-
noma-3aBucumoii auctonuu (DYT 5, DYT14) cumnromsl map-
KMHCOHM3MA M TUCTOHMM COYETAIOTCS, YIOBJIETBOPUTEIHHO
pearupyioT Ha Teparnuio TperapaTamu JeBooIsl |14, 22].

Boimenepeunicientbie (hakThl Jaid OCHOBaHWE IPETIONO-
*kuth, uto KK mpu BIT takxe siBisieTcsl OfHUM U3 BapUaHTOB
nucToHud. O posv JaHHOTO MeXaHW3Ma TOBOPSAT TaKue K-
HUYECKNe 0COOEHHOCTHU, KaK 3(hGhEeKTHBHOCTh KOPPUTUPYIO-
IIMX XECTOB, BUAMMOE HAIPSKEHUE MBILILL MPU MOCTYpaib-
HOH Harpyske, yactas acconuanus KK u narepanbHOro
OTKJIOHEHUS TYJIOBUIIA, HAKIIOH B MEHEE 3aTPOHYTYIO 3a0071e-
BaHUEM CTOPOHY, OTAEIbHbIE c1y4an 3(PPEeKTUBHOCTU OOTYIIN-
Huyeckoro TokcuHa [8, 22]. Yactoe Bo3HuMKHOBeHUEe KK y
MAllMEeHTOB TOCJAe XMPYPTUUECKUX BMEIIATENbCTB Ha
MOSICHUYHO-KPECTIIOBOM OT/Ie/ie MO3BOHOYHUKA TIpeATonara-
eT cyliecTBoBaHue TpurrepHoro dakropa KK. B mone3y auc-
ToHn4eckoit mprponsl KK cBuieTenbcTBYIOT TakXKe ClIydan ee
MONIOXUTENbHON AMHAMUKM Ha (DOHE XPOHMYECKOU ABYCTO-
poHHeit DC BHyTpeHHero cerMeHTa oaeaHoro mapa (GPI) nin
cyoranamuueckoro sipa (STN), a Takske OTHOCTOPOHHEH Tmast-
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munotomun [19, 28, 35, 49]. Ilpu atom passutue KK 00b-
sICHSIeTCSl TUCQYHKINEN CTpUaTyma, ero TMpOeKLnii Ha peTh-
KYJIOCTIMHAJIbHBIE YTH, TAIAMYC U APYTHe OTAEJbI MO3Ta, CBS-
3aHHbIE C MOAAEPKAHMEM T103bI (B YACTHOCTH, TIETYHKYJIOMOH-
TUHHOE 1po). BosHukHoBenne KK npu mopaxeHuu JIeHTH-
KYJISIPHBIX SIIep TaKKe YKa3bIBaeT Ha BaXXHYIO POJIb CTpHATYMa
U TaJMayMa B moaaepKaHuuy mossl [31].

B 1o xe Bpems, gactoe coueranue KK ¢ MbIeYHbIMYT M3MEHE-
HUSMH TIOCTYKMJIO OCHOBAHMEM UISI TIOSIBIICHUST THITOTE3HI O
nepudepruueckoM MexaHusMme ee (popmuponanus. [Ipu sTom
KK, acconuupoBanHas ¢ BII, o6bsicHsieTcst cieuupuieckoit
MUOTIATHEN aHTUTPABUTAIIMOHHBIX MBI, BBIIPSMIISIONIMX
TYJOBUIIIE, C CYOKTMHUYESCKUM BOBJICUECHMEM MBIIIIL Ta30BOTO
1 TieyeBoro mosica [18]. DTy KOHUENLUIo MOATBEPKIAIOT KaK
KJIVMHUYECKHE HaboAeHus (c1abocTh mapaBepTeOpalbHBIX
MBIII), TaK ¥ 3MeKTPOdU3UOTIOTUYECKUE HUCCIIEI0BAHUS
(momudasHble MOTEHIIMANbI, TO3UTUBHBIE OCTPBIE BOJIHBI MTPU
OMI) 26, 39]. B psne cyyaes mmurenpHoro TedeHus bIT ¢ KK
pu MOPOJIOTMYECKOM UCCTIeA0BaHNM OMOTITAaTa MBIIII] OOHA-
PYXUBAIOT BOCTIAIMTEIbHbIE, MUTOXOHIPUATIbHBIC WU IPYTUe
HecennpuIecKre MIOTIATHIeCHe N3MEHEHNS (B T.9. HEOOBIU-
HBII pa3Mep BOJIOKOH, YBEeTMIEHME KOIUYECTBA SAEp, BAKYOIl
ayTo(arouTo3a, yBeIMYeHHE O00beMa COCTMHUTEIbHOU
TKaHU, XUPOBOE MEPEPOXIEHNE MBIIIEYHBIX BOJIOKOH U IIP.)
[15, 37]. MPT takke MOXET BBISBISTH PU3HAKK OTpaHUYEH-
HOM MUoONaThK Wiv Muo3uTa [26]. Kpome Toro, omucaHsl city-
vau cHrkeHH TsokecTr KK Ha (hoHe cucteMHOI Teparuu cTe-
pounamu [48].

O060011ast MEIOIINIiCI MaTepyal, 1e1ecoo0pa3HO 3aMETUTD,
yTo pazauyHble KoHuenuuu natoreHe3a KK mpu BIT no cBoe-
MY cOIepXaHMIO He IIPOTUBOPEYAT APYT IPYTY, a, CKOpee, OTpa-
KaloT €ro OTAeNbHbIE 3BeHbs [8, 25]. Tak, ¢okanbHas Muomna-
THS TTapaBepTeOpaTbHBIX MBIIIL MOXET (DOPMUPOBATHCS BTO-
PUYHO Ha (pOHE MEPBUIHON TYTOBUIIHON TMCTOHUN U PUTH-
HOCTHU, OTpaxas XPOHWYECKOE HAMpSDKCHME MBI, 3aieii-
CTBOBaHHBIX B KOMIIEHCATOPHOM BBITIPSIMIIEHUH TYJTOBUIIA.

B xauectBe ormenbHoro dakropa B maroreneze KK mpu BIT
o0cyxmaeTcs BIUsSIHNAE 10(haMUHEPTMIECKOM Tepanuu. B 60716-
muHeTBe ciaydaeB KK pasBuBanach chycTss HECKOJBbKO JIET
MocJie Ha3HaYeHMUs MpernapaToB JeBOAONbL. B To Xe Bpems B
pale KIMHUYecKuX HaOmoneHuit pazsute KK mpeniiectso-
BaJIO TAHHOM Tepanuu. JIUIIb B peAKMX CIydasx OMUChIBACTCS
yeunenue KK Ha goHe mpuema npemnapaTtoB JieBoforsl [14].

B uccnenosanvu M.P. Homenb u coast. [2] u R. Djaldetti u
coaBT. [14] onmcaHo Bo3HMKHOBeHMe wnn ycuneHne KK Ha
(poHe Tepanuy aroHMcTaMu 10haMUHOBBIX peLienTopoB (AIP).
[lepBEIif NCTOYHNK IPUBOAUT HAOTIOACHNS TISTH MTAIIMEHTOB C
BII, y kotopeix KK passunach Ha hoHe ie4eHns MpaMUIeKco-
JIOM, TTpUYeM TpH TIOC/IeyIolIeil OTMEHe Tperapara matono-
TMYeCKW HAKJIOH TYJOBWIIA TIOCTETIEHHO DPETPeCcCHpOBAl.
[TonoGHbIe HabMIOACHMS ClETaHbl U IPYTUMU aBTOPAMU, OIU-
CaBIIVMU TOAOCTPOE Pa3BUTHE AHTEPOKOJLIMCA (CHMHAPOMA
«CBHUCaloOlIeN TonoBbl») y mauueHToB ¢ BII Ha ¢oHe JgeyeHus
AJIP (mpamwuriekco, kabepronun) [40, 45]. A. Cannas 1 COaBT.
[10] coobmiatoT 0 pa3BUTUM TPAH3UTOPHOTO CUHIPOMA «ITHM3aH-
CKO¥i OanHu» y mauueHToB ¢ BIT nmpu npueme 3proirHoBOro
AJIP nepronupa.

OTcyTcTBME AOCTOBEPHOU KOPPESILMU MEXIY BbIpaxXeH-
HocTbio KK 1 knmuHuyeckumu Baprantamu bIT, a Takxe noda-
MUHEPTUYECKO Teparueil, MOTYT CBUAETEILCTBOBATh O TOM,
yro B naroreHe3e KK 3aneiicTBoBaHbI 1OMOTHUTENbHBIE HEO-
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(bamuHepruueckue MexaHusmsbl [7, 17]. LleHTpanbHble Hedo-
(hamMuHepruyecKue MeXaHWU3MBI TPEIITONOXUTETbHO yyYa-
CTBYIOT B Pa3BUTUH TaKUX aKCHATbHBIX MOTOPHBIX ITPOSIBJICHUIA
BI1, xak HapylieHus peuu U IJI0TaHWs, MOCTypaibHas HecTa-
OMJIBHOCTB, 3aCTHIBAHMS IIPH XONb0e M MameHns. KocBeHHO 0
poT HeTo(paMIHEPTUYECKUX MTYTel CBUIETEIBCTBYET OOHAPY-
JKeHHe YMEHbIIIeHUsT 00beMa MOCTa U CPEeTHEro Mo3ra y maiu-
enroB ¢ KK [8, 27].

Jleuenne KaMIITOKOPMHUH

B ocHoBe tepamuu KK Bcerma jexut jeyeHue OCHOBHOTO
3abomeBanus (Tadm. 1). Bosmoxuoctu tepamuu KK mpu BIT
JIOCTAaTOYHO OTPAaHWYEHbI, U PE3YJIbTAaThl JIEYEHUS] YAaCTO He
omnpaBabIBalOT oxxuaanus [11, 41].

B GonbpmHCTBE onMcaHHbIX B auTepaType Habmonenuit KK He
JyBCTBUTEIbHA K ITPOTHBOIIAPKUHCOHITIECKOM TepaImu (JIeBO-
nona, AJIP, amaHTaguHbI, aHTUXOJMHEPTMYECKUE MperapaThi).
B penkux ciydasx BOZMOXKHO HEKOTOPOE YMEHbIIEHUE BbIpa-
xenHoctu KK Ha ee (oHe, mnm Xe, HalmpoOTHB, YCWJICHHE
cumnroMatuku (vamie npu npueme AJIP). IToaTomy mpu Bo3-
HukHoBeHUN KK 11eecoobpasHa morbITka KOppeKIny MeIn-
KaMEHTO3HOTO JICUCHMS, TPEXIE BCETO, MCKIIOUCHME WM
3ameHa npenapata AJIP.

HasnayeHue npenapatoB IpYrux (papMakoJIOTHYECKUX TPYIII
(MUOpeNakcaHTOB, AHTMKOHBYJIbCAHTOB) 4Yalle BCETO
HeahdeKTBHO. B oTimume ot (hoKambHON JUCTOHUY JIOKAJb-
HblE UHBEKUMK OOTYTMHUYECKOTO TOKCHHA B KIMHUYECKU
3aMHTEepecOBaHHbe MBIl (m. iliopsoas, m. rectus
abdominis) nmpu KK, acconnuposanHoii ¢ BIl, naor HeomHo-
3HayHble Pe3y/ibTaThl. Pa3nuyHble aBTOpPHI OTMEYAlOT Kak
TOJIOXUTENIbHYI0 TUHAMUKY, TaK M MPaKTMYECKU TMOJTHOE
otcyTcTBHUe 3¢ deKkTa Ha (HOHE peryaIpHbIX MHBEKIMA [5, 12,
22]. TIpu 3TOM HEYIOBIETBOPUTEIbHBIN PE3YABTAT MOXKET ObITh
CBSI3aH C HEOTPE/IeJIEHHOCThIO MOIEXANINX UHBEIIUPOBAHUIO
MBI ¥ aIeKBATHBIX 103 MPEMapaToB.

B xommeke tepanuu npu KK 06s13aTebHO BKITIOUEHKE TICU-
xoTepaneBTnIeckux MeTonuK 1 JIOK. TTareHT 1omKeH OBITh
obecrieueH cpeacTBaMU, OOJIETUAIONIVMU BEPTUKATU3AINIO W
NepeaBIKeHNE, B T.U. CIIEIUAIbHBIMUA XOAYHKAMU C BHICOKMM
YIOPOM JJisl pyK. MoxeT ObITh 3(h(PEeKTUBHO HOILIEHUE 3arjiey-
HOTO PIOK3aKa, a TaKKe IpUMEHEeHNEe CIeIIMalIbHBIX OPTE30B

[36].

Xupypruueckoe neueHne KK ckmampiBaeTcsl U3 CTaOMIM3K-
PYIOIINX OIepaliii Ha TI03BOHOYHUKE, a TAKKEe XPOHMICCKOM
9C r1y0OKUX CTPYKTYP TOJOBHOIO MO3ra.

BwmeriaTenbcTBa Ha MO3BOHOYHUMKE BKJIIOYAIOT B Ce0s1 3aHIO0
TOpako/oMOaIbHYI0 (PUKCAIMIO, IOTIOJHIEMYIO B psiie cIyya-
€B TIEPENHUM MEXTEJOBHIM CIIOHAMIONE30M Ha YPOBHE
HECKOJIbKMX IMO3BOHOYHBIX cerMeHToB [33, 37]. Ilpm stom
MOYTH BCeraa JeYyeHHe CONMPSDKEHO ¢ HeoOXOMMMOCTBIO UTH-
TEILHOTO CTAIIMOHAPHOTO HAOIIONEHUST M MMMOOMIN3ALINH,
MTOBTOPHBIMU XHPYPTMIECCKIMHU BMEIIATEIhCTBAMU M CBSI3aH-
HBIM C HUMH BBICOKUM PUCKOM OCJIOXHeHMi [44, 47]. Ha pa3-
BepHyThIX cTaausix BII BO3MOXHOCTM MoOCneonepalioHHOM
peaduIMTaIlliii MOTYT 3HAYUTEIBHO OTPAaHWYMBATH TAaKUE
CUMIITOMBI, KaK MOCTYpajbHas HEYCTOMYMBOCTD, NETIPECCUS U
KOTHUTHBHBIC HApYIIEHUS.

[MocTemeHHO HAKATIIMBAIOTCA TAHHBIE O IPUMEHEHUHN XPOHM-
qeckoif ABycTopoHHel DC TIYOOKHX CTPYKTYp TOJIOBHOTO
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Tabmua 2: ddGeKTUBHOCTb rNyBOKOM CTMYASLYAW FONIOBHOTO MO3ra NP Kamno-
KOPMWM Y MawveHTOB ¢ BT (1o JaHHbIM uTepaTypi).

Yucno naumentos dpdexTuBHOCTD
AsTopbl (cCbinka) (Bo3pact) Jleyenune (KaTamHea)

W.R. Schbitz et al., orcyrcTeue addekTa Ha KK,

2003 [37] 11 (65 ner) 9C SN YMEHbLLIEHKE CAMMTOMOB Bl

S.N. Azher, orcyrcraue addekTa Ha KK,

J. Jankovic, 2005 [6] 10 CSM yYMeHblLEHIE CumnTomMoB Bl

_ ymetblueHme KK Ha 90%

[F- “]"'C“e" etal, 2005 |1 169 roga) 0GP | (14 wec), HeBonbluoe
YMEHbILEHE CUMITOMOB Bl
BbIPAXEHHOE YMeHbLLIeHME

2"036 Iillesl)linann etal, 1 (53 roga) 9CSIN KK, ymeHbleHve
cumnTomos bIT (10 mec)
ymenbLuenve KK Ha 75%,

K. Yamada et al. 1(71 rog) 9C SIN YMEHblLEHE CuMITOMOB BT

2006 [49] (20 e
orcyTcTBue addexta um

- HeBOMbLLOE YMEHbLLEHVE

20(% F[€<|302r]dan etal, 2 (62 1 63 roga) 3CGPI KK, ymMepeHHoe yMeHbluenve
cumnTomos bl
(6 mec — 2 roga)
ymenbLuenne KK Ha

‘[A,J('Slsak" etal, 209 1663 71mer)  [3CSTN |7829 1% ymeniuerme
cumnTomos bIT (17 mec)
yMeHblueHe KK

KK - 8 (5979 ner), y 5 naumenTos (12 mec),
gbgg”&g]”m etal, CvHApOM «u3anckoil | 3C STN YMEHBILLIEHHE CHHZIpOMa
BawHm — 10 «IM3AHCKON BaLLHuy y 7
(12 mec)
1) otcyrcTeye addexTa Ha
KK, ymeHblueHve cumno-

C.D. Upadhyaya et al., 1)3C STN; | moB B (2 roga);

2010 [44] 2 (59 68 ner) 2)3CGPI | 2) orcytcTaue adexta Ha
KK, ymMepenHoe ymeHbluene
cumnTomos bIT (15 mec)

1) otcyTcTBuve addexTa um
MUHUMAJTbHOE YMEHbLLIEHME
1)3CSTN | KK, ymeHblueHue cumnto-

EIOI]IO%;;(]%IIe etal, 3 (64-73 ner) (2 nauventa); | Mo B (12-16 mec);

2) 3C GPI (1) | 2) ymenbiwene KK Ha 33%,
YMEHbLLEHUE CMITOMOB b
(36 mec)

mo3sra g edenuss KK mpu BIT. Ognako pesynsratel OC B
3TUX CIy4asiX OCTAIOTCS IPOTUBOPEYMBBIMH. Takxke cpeau
UccenoBareieil He CIOXMIOCHh eANHOTO MHEHMST OTHOCUTENb-
HO BBIOOpA onTiMaibHOM 11t DC CTPYKTYpHI (Tabi. 2).

Knunnyeckue nadonenus

[IpuBogum knuHKMYeckue onucanus manueHToB ¢ BIT u KK,
HaIpaBJIeHHBIX IS XUPYPTMIECKOTO JICYSHUS B TPYIIITY (PyHK-
1uoHabHoi Helipoxupyprun HUW Heltipoxupypruu um. akan.
H.H. bypnenko PAMH u nabmonasmmxcs B LleHTpe akcTpa-
nupamMugHoi narojoruu . Mocksel. PazButue KK Habmona-
Jock yepe3 7—10 net nocne Manudectauun bII. Bee manuen-
THI TIONYYaIA TepaIMio IIperapaTaMy JIEBOAOILI B KOMOMHa-
uu ¢ AIIP /v amantaguHaMu. [TonmbeITKY KOPPEKLIUMH Mpo-
TUBOITAPKMHCOHMYECKOM TepallMyd He OKasaayW IEHCTBHSA Ha
BeIpaxxeHHOCTh KK. Bo Bcex ciyyasx mpoBommiach IBYCTO-
POHHSAS cTepeoTakcuueckas UMIaHTauus cuctem st OC B
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p03C
off-nepuop

Ha ¢one 3C GPI
off-nepuop

on-nepuoa On-nepuoa
r-

6] fod Ha ¢oxe IC STN
off-nepuon on nepuop, off-nepuop on-nepuop,
I 1 -

[

puc. 1; [lHamuka BHIDAXEHHOCTY KAMMTOKOPMMM Ha OHE TNyBOKOA CTAMYNALIM
TOMOBHOTO MO3ra.

A. - MaupenTka b., cocTosHme B nepuonax BuiknioyeHus (off) n BratoyeHus (on) Ao

onepayy v Ha ¢oHe 3C GPI (knunnyeckoe Habnionexue 1);

B. — Mawment M., cocrostue B off- 1 on-nepuonax o onepatm u Ha Gore 3C STN

(KnuHudeckoe Habniomexue 3).

GPI unu STN. [Toabop mporpaMMbl HEHPOCTUMYISLMY HAuU-
HaJICSl B CTAIIMOHAPE CO BTOPOIi HENeNU TOocie UMILIaHTAIIuN
CHCTEMBI, B JalbHEMIIEM KOPPEKLMS IIPOrpaMMbl HEAPOCTH-
MYJISILMK U TepaIMy IPOBOIMIACE aMOYIaTOPHO.

Kaunuyeckoe nabarodenue 1. Iauyentka b., 58 net. [leotot BI1
B 47 JIeT ¢ TMCYero cra3Ma M IepBUKAIBbHOI TMCTOHUH, JIEBO-
nomnatepanus B TedeHue 10 ner. Ha MoMeHT moctyrieHus B
HEBPOJIOTUYECKOM CTaTyCe HAOJIONAIUCh BBIPAXEHHBIE TUCKU-
He3WM ITUKa J03bl B BUE TeHEPATM30BaHHOTO XOPEoaTeTo3a 1
KpaHUOLEPBUKATbHON NUCTOHUHM, YMEPEHHBIE MOTOPHBIC
(aykryauyu, cragus 3adoneBaHusl 4 1O (YHKLUMOHANBHOM
mkane XeH—Apa. KK — B TeyeHue mocaeaHux Tpex JeT, Topa-
KOMoMOanbHbIi yron — 70—75° 6e3 3HAaYMMOI pa3HUIBLI B
nepuo BKJIIOUEHMs M BbIKIIOYeHMs. Habmomanoch yeTkoe
HarnpssKeHNe aOMOMUHATBHBIX MBI B BEPTUKAILHOM TI0JIO-
KEHUH U TIPU XOIb0e, ICBOCTOPOHHUIA CKOJINO3, B TIONOXKEHUN
Jiexka — coXpaHeHue JIeTKo# ckeieTHol nedopmanuu. B cBsizn
C TeM, UTO Y TALMEHTKY B KIMHIIECKON KapTHHE IIPe00d It
cuaapom KK, nekapcTBeHHBIE TUCKMHE3WMH W TMCTOHUS TIPH
YMEPEHHOH BbIPaXkeHHOCTH aKWHETUKO-PUTUIHOTO CUHAPOMA
B on- 1 off-mepromax ¢ 1ocTaToYHOI KOppeKIMei nopaMuHep-
I'MYeCKOii Tepanueii, OblI0 MPUHSTO pellleHue 00 MMILIaHTa-
uuu anextponoB mig DC B GPI (GPI sapnsercs Haubonee
3(hGEKTUBHON CTPYKTYPOI-MHUIICHBIO TTPHU JICYCHUH TCTOHM-
YeCcKHX TUIepkuHe3oB) [5, 29]. Ha ¢one BC GPI Obut0
OTMEUYEHO YMEPEHHOE YITyyllleHHe MapKUHCOHMYECKOTO CTaTy-
ca ¢ YIOBIEeTBOPUTEIBHBIM aHTHANCKIHETHIECKIM 3P (HEKTOM.
CyTouHas SKBUBAJCHTHAs J03a JIEBOAONBI B KaTaMHE3e
HECKOJIbKO TIOBBICHJIACh. 3a 2 rofa MocjieornepaioHHOro
HaOJII0JIEHNSI OTMEYEHO HEKOTOopoe HapacTaHue crtemeHu KK
(yBenmumueHue TopakomoMOaapHOTO yria mo 90°), a Takke
MOCTeNeHHOEe HapacTaHue IBUraTebHOro aeuuura (puc. 1A).
OnHOKpaTHAass MHBEKIMSI OOTYIOTOKCHHA B aOIOMUHATBHBIC
MBIIIIIB He okazana BiusgHue Ha KK.
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Kaunuueckoe nabaodenue 2. Tlauuent I1., 57 net. AyrocoMmHo-
PElLeCCUBHBIN TTAPKMHCOHM3M (MyTalldsl B TeHE IMapKWHA —
PARK?2), ne61ot ¢ quctoHuu JeBoii ctorbl B 40 neT, 1eBomomna-
Tepamusi B TeUeHHe MOCAEIHUX 5 JIeT, cTamus 2,5 Mo IiKajie
Xen—4pa (onucan M.P. Honenb u coast. [3]). TTosienenne KK
— B 52 roma, Ha MOMEHT 00CJIeI0OBaHUS TOPAKOIIOMOATbHBIIA
yron coctaBun 45—50° 0e3 3HaYMMOI pazHuULBl B on- U off-
neprogax. Ompenensioch HANpsDKeHWE ITWHHBIX MBIIIIT
CIIMHBI ¥ KOCOI MBIIIIIBI XKUBOTA CIIeBa, YMEPEHHBIE IeTeHepa-
TUBHbIC M3MEHEHMs TOPAKOIIOMOAIbHOIO OTIENa MO3BOHOY-
HUKa, TIPABOCTOPOHHUI CKOJIMO3. B CBSI3M ¢ OTHOCUTENTHHO
HETpyOBIMU OpamIuKMHE3WeH M PUTUAHOCTHIO, YMEPEHHBIM
3¢ beKTOM J1eBOIOIb, JOMUHUPOBAHUEM B KIMHUYECKOH Kap-
tiHe KK ¥ muctoHmm crom ObLIa IIpoBeleHa MMIUIAHTAIIAS
CHCTEMBI [UIST HEWPOCTUMYNSALUU BO BHYTPEHHUN CETMEHT
GPI. B nocneonepanonHom mnepuone Ha (oHe DC GPI
HaOJIONIAJIOCh YMEPEHHOE CHIXKEHME TSDKECTH aKWHETHKO-
PUTHIHOTO CHHAPOMA, OMHAKO 3HAYMMOTO M3MEHEHMS BhIpa-
sxkeHHocT KK ormeueHo He Ob110. K 1ByM rogam DC Ha (oHe
CaMOCTOSITETBHOTO CHIDKCHHS CYTOYHOW JO3HI JICBOLOIIEI
OTMEUEHO YBEIMYCHME TSDKECTU MAapKUHCOHIMYECKOTO CTaTyca
n HekoTopoe HapactaHue KK (yBenuueHue TopakoaoMOaib-
Horo yrina Ha 15-20°).

Knunuyeckoe nabniwdenue 3. Tlamment M., 58 net. leoror BIT B
46 €T O CKOBAaHHOCTH Y JIPOXaHUS JIEBOU PYKH, JIEBOJOIATE-
parust B Teyenue 10 net, cranusa 4 no XeH—SApy. Ha momeHT
TIOCTYIUICHHST TSDKECTh COCTOSTHHSI OOYCTIOBIMBAIN BBIPAXCH-
HBbIe MOTOpHBIE (DIYKTyallud W yYMEpEeHHbIE JIEKApCTBEHHbBIE
JMCKUHE3WH, PE3KO YCHJIMBAIOIINECS TIPU TOBBIIICHUN TO3bI
nesomponbl. KK — B TedeHUe TOCTIeMHNX TIATH JIET, MAKCUMAJIb-
HBIIl TOpakoIoMOaTbHbIi yroi — 1o 135° B mepuos BhIKITIOUE-
HUSI, 3HAYUTETLHO YMEHBIIAIOIIUIACS TP TIPHEMe TIperapaToB
JIEBOIOME! (10 45°), PeHTTeHOJOINYeCKA — JIeTeHepPaTUBHEIC
M3MEHEHUS TI03BOHOYHHMKA JIETKOM cTereHu. B cBsa3u noMuHu-
poBaHMEM B KJIMHMYECKOW KapTHHE aKMHETMKO-PUTHIHOTO
cuaapoma 1 KK, 9yBcTBUTENBHBIX K mo(aMMHEPTUYeCKOi
TepalMud ¥ OCIOXHEHHBIX TSDKEIBIMM MOTOPHBIMH (DIyKTya-
IIMSIMM, ObLTa BBITIOJTHEHA JBYCTOPOHHSS MMIUTAHTALIUS 3JIeK-
tponoB st DC B STN (STN ciyxut cTpyKTypoii BeiOOpa 1Jist
KOPPEKIIMU OCHOBHBIX TO(haMUHEpruyeckux cumnTomoB BII,
TaKMX KaK OpaTuKIHEe3UsI U pUTHIHOCTE) [29, 46]. Ha dhone DC
STN 6BLIO JOCTUTHYTO BEIpaKEHHOE YMEHBIICHIE PUTHIHOCTH
1 OpafKMHE3UU B MIEPUOJIE BBIKITIOUEHMSI, @ TAKXKE CHUXCHUE
cyTo4Hoii eBoponsl (puc. 1Bb). Toabko B 3TOM HalieM HabJI0-
JIEHUHW TIPOM30ILIO0 3HAUUTENbHOEe CHIDKeHUe Tsokectn KK
(yMeHblIeHIe TopakoioM0anbHoro yria 1o 30° kak B on-, Tak
u B off-niepuonax), coxpasomieecs B katamHese (2,5 rona).

Knunuueckoe naonodenue 4. Iauuenrtka K., 58 net. JleOtor BIT
B 46 JIeT CO CKOBAHHOCTH 1 APOXAHUS JIEBOI PYKM, JIEBOIOIIA-
Tepanus B TeueHue 11 net, cragus 4 mo Xen—Spy. KK — B teue-
Hue 7 JieT, TOpakoJOMOaNbHbIM yroa coctapisi no 90° B
MIepHOI BBIKTIOUCHHMS, HECKOJIBKO YMEHBIIIANCS TPU MpUeMe
npemnaparoB JeBofomnbl. OTMeyanoch HampskeHue abmoMu-
HaJIbHBIX MBI B BEPTUKAJIBHOM IMOJOXEHUH U TIPU XOAKOE,
BBIpAXXCHHBIC JETCHEpATHBHBIC M3MCHEHHS MTO3BOHOYHMKA C
(puxcupoBanHoit gedopmanmeii. Tak Kak OCHOBHYIO TSKECTb
HEBPOJIOTUUECKOTO CTaTyca 0OYCIOBINBAT BEIPaKEHHBII JIEBO-
IOMa-IyBCTBUTENbHBI  aKWMHETUKO-PUTHIHBIA  CHHAPOM,
MOTOpHBIE (DIYKTyallun M AMCKMHE3MM, ObUla IpOBeAcHA
ummianTaius cucteMbl st OC B STN ¢ aByx ctopoH. [Ipu
Haomopenuu Ha ¢one DC STN Habmomanoch 3HAYMTETLHOE
CHUXEHUE BBHIPAXEHHOCTH OpagMKWUHE3UH, PUTMIHOCTH,
ryKTyanuii ¥ TMCKUHE3WH, CHIDKEHUE JO03bI JIEBOAOIBI TIPH
HEe3HAYNTEIPHOM YMEHBIICHUU TOPAKOMIOMOANBHOTO YINa B
nepuofe BuIKIoYeHMs1 (Ha 15°). B manbHeifmeM maiueHTKe
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ObUTM MPOBEACHBI TOBTOPHBIE WHBEKUMU OOTYJIOTOKCHHA B
abOMMHAbHBIE MBIIILEI, HE OKa3aBinue 3¢dbeKTa Ha BbIpa-
xeHHocth KK. 3amnannpoBaHo npoBeieHE OPTOIEANIECKO-
0 BMEIIATETbCTBA Ha TTO3BOHOYHUKE.

O0cyxIeHne

B uenom, npumenenue DC y mamuenToB ¢ BIT oTkpbino He
TOJILKO JTONOJTHUTENbHBIE BO3MOXHOCTH TEpalMy B Ciydae
conyrcryiomeit KK, HO M mM03BOMMIO paclIMpUTh Halle
MOHMMaHKe caMoro (heHoMeHa KamnTokopMuu mpu BIT.

B ciyyae KK kak ¢hopmbl IEpBUYHOM TYJTOBULIHON TUCTOHUNN
3C GPI nokazeiBaeT BbICOKYIO 3(h(heKTUBHOCTh, CPABHUMYIO C
acdexkrom DC GPI mpu cermeHTapHO# U TeHEPANTN30BaHHOM
TOpCHOHHO# aucTonuu [11, 16, 30, 32, 34, 50]. ITpu KK, acco-
nuupoBaHHoit ¢ bIT, adhdext DC GPI npeacrasnsercs crnop-
HBIM: B JINTEPAType OMMCHIBAIOTCS KaK MOJOXUTENbHBIC, TaK 1
OTpUIIATE/IbHbIE PE3YJIbTaThl, OTpaXaroliye 3THOJOTUYECKYIO
HEOJHOPOAHOCTh JaHHOTO (heHOoMeHa (Tab. 2) [11, 28, 38].

ITpu ucnonb3oBanur STN B KauecTBe CTPYKTYpbI-MUILEHU
st OC Takke OBLIM IOTyIeHBI pa3HOHAIIPABICHHBIC PE3yJIb-
tatbl. B ogHux HabmogeHusax DC STN Oblia a¢deKTBHA Kak
B OTHOIIEHMU OCHOBHBIX cuMnToMOB BII, Tak u KK, Bbi3bIBas
YMEHbBIIEHNE YIJIa TOpaKoIIoMbaabHOro HakitoHa [19, 35, 49].
B To e BpeMs, JaHHbBIE IPYrMX aBTOPOB IOKA3bIBAIOT
HeapdexrBHOCTh DC STN ms koppexkumu KK [6, 11, 37, 44].
Cronb paznnuHbie pe3yasrathl Xxponndeckoit DC STN npenrmo-
JlaraloT Hajguuyue pasnuuHbix BapuaHToB KK mpu BII.
CywectByer MHeHue, uto KK, HeuyBcTBuTenbHasg Kk OC STN,
ABJISIETCA TI0 CBOEH NMPUPOJE NUCTOHMEN MUKA O3Bl TOPAKO-
JIIoMOAJIbHBIX MapaBepTeOpalbHbIX MbIIIIL. Takke oHa MOXET
NpPEeACTaBIATh CO00M JeBogoma-HeuyBcTBUTENbHYIO KK,
00YCJIOBICHHYIO IEPBUYIHO MBIIIIEUHBIMHU 3a001¢BaHUSIMH [49)].
[MonoxurensHbiit a3dpdexr 3C STN Ha KK, naxe npu coxpa-
HEHWU JOOMEPALMOHHBIX 103 JEBOAONACOAEPXKAIIUX CPENCTB,
JlaeT OCHOBaHMe cuuTaThb Takoil BapuaHT KK agucroHuei
neprona BbiKIoYeHUs. B 3Tom ciyyae mpucytctBue KK Ha
(boHe Tepanuu MOXeT ObITh 0OBSICHEHO COXpaHEHYEM JehuUIIM-
Ta fopaMiHa 1axe B on-niepuoje. Ipeamnosaraercs, 4To BEICO-
KouyacToTHass DC Bo3leiCTBYeT Ha MaTOJOTMYECKYI0 Helpo-
HaJlbHY10 aKTUBHOCTb STN, OTBETCTBEHHYI0 32 (HOPMUPOBAHUE
JIVCTOHMYECKOM Mo3bl. [laxke B clyyae BBIPAXXGHHBIX IMOCTY-
paJbHBIX HapylleHU# Ha (OHE JereHepaTMBHBIX U3MEHEHUI
MO3BOHOYHMKA B PSIIE CIYYaeB MOXET OTMEYaThCs MOJOXHU-
TeJIbHAs AMHAMUKA 32 CUCT CHIDKCHMS BBIPAXXKCHHOCTU PUTHI-
HOCTHU U JUCTOHMU MapaBepTeOpasbHbIX MbIIIIL [43].

Heobxoa1Mo oTMETUTD, UTO 00ILEe YMCIIO MALUEHTOB B PUBE-
JEHHBIX UCCIIEIOBAHUSIX HEJOCTATOYHO, 4 ONMCAHHBIC eIUMHUY-
HBIE CNTyYau ¥ HeOOJbIIINE CEPUHU MALMEHTOB BMECTE MPEACTaB-
JISIIOT KJIMHUWYECKU TeTepPOreHHylo rpymmy. B cBs3u ¢ 3Tum
BBIIBJIEHHME 00MIMX 3aKoHOMepHocTeil aeiictBust DC Ha KK
npu BIT 3aTpynHeHo.

Hamm coOcTBeHHBIE HaOMIOAEHUS MOATBEPXKIAIOT BaXHYIO
MIPOTHOCTUYECKYIO PoJib uyBcTBUTENbHOCTH KK K mpemapa-
TaM JIEBOMOIBI, 4 TAKXKE HEOIArOMpUsITHOE IPOTHOCTUYECKOE
3HauYeHue ChOPMMPOBABILUXCS Y MAIMEHTOB (DMKCUPOBAH-
HBIX CKeJeTHBIX nedopmaruii. JeliCTBUTENBHO, XOpOIIUit
orBer KK Ha modamuHepruueckyio Tepamuio, Mo JaHHBIM
UCCIIEIOBAHMM, BBICTYIIAET IMOJOXMTEIbHBIM IMPEAUKTOPOM
st dexktuBHocTH DC STN. B ciydae ero oTcyTcTBUS B Kave-
CTBE ajbTepHAaTMBHOTO moxaxoma mist Koppekimu KK pac-
cmatpuBaercss DC GPI [11, 44].



OPUIMHATTBHBIE CTATBW. Knunudeckast HeBpOAOTHs

Xupypruveckue pMmeniatenabctsa npu KK (B .u. OC) Gonee
3(h()eKTUBHBI Y MALIMEHTOB [0 Pa3BUTUS HEOOPATUMBIX U3Me-
HEHMI II03BOHOYHMKA, KOTOa YAydylleHME CHMIITOMATUKU
CTaHOBMTCSI HEBO3MOXKHBIM B CUITy pu3nuecKux npuunH. [Tpu
YCJIOBUM COOTBETCTBUSI TTAI[I€HTA CTAHAAPTHBIM KPUTEPUSIM
otOopa (HaaMure MHBATMAM3UPYIOIINX MOTOPHBIX (IyKTya-
LUA IpY ONTUMATIbHON MeTUKaMEeHTO3HOI Koppekiuu), OC
ClienyeT IMPUMEHSITh IO BMEMIATEILCTB HAa TO3BOHOYHMKE B
KayecTBEe MeHee MHBA3UBHOIO U MOTEHLMAIbHO MOAUGDUIIN-
pylollero TedeHue 3adoneBaHusg Metoaa [15].

IIpoBeneHue opToneauuecKuX BMEIIATEIbCTB Y MALUEHTOB,
HE YIOBIECTBOPSIONIMX KpUTepusM oToopa mist DC, TOMIKHO
OBITb TIIATEJIbHO B3BEIIECHO.
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®akTopamu, BIUSIONMME Ha 3(hheKTUBHOCTH DC, MOTYT OBITh
crerreHb TsokecTr KK, a Takke CHIDKEHUE 1036 Jo(haMUHEPIH-
YeCKHUX MperapaToB B IOCIeonepalnoHHOM niepurone [43].
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nus KK mpu BIT HeobxomrMo Gornee r1ybokoe MOHUMaHWe MeXa-
H13MOB pazBuTust KK, ee KIMHUYECKOH 1 TEHETMYECKOM reTepo-
TEHHOCTH, YTO MPEATIOJIAracT IPOBEACHNE JATbHEUILMX UCCIE0-
BaHWi1 Ha OOJBIIMX IpyMax naueHToB. Mcnonbs3oBanue mpu KK
TEXHOJIOTUI (DyHKIIMOHATIBHOW CTEPEOTAKCUYECKON HEHPOXIPYP-
THH, ToKa3aBIlel cBOo 3 (eKTUBHOCTb MPH Psiie TBUTATETbHBIX
pacctpoiicT (Bkmoyast bIT u mictoHuto), TpedyeT muddepeHIm-
POBAaHHOTO, MATOTEHETMYECKA OPMEHTHPOBAHHOTO MOAXOAA C
ONPE/ENIEHUEM ONTUMAIIBHBIX CTPYKTYP-MHUILIEHEH.
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Camptocormia in Parkinson’s disease: clinical and pathogenetic features

A.A. Gamaleya, N.V. Fedorova, A.A. Tomskiy, V.A. Shabalov, E.V. Bril, M.E. Belgusheva, O.A. Orehova

Russian Medical Academy of Postgraduate Education, Center for Extrapyramidal Disorders;
N.N. Burdenko Institute of Neurosurgery, Russian Academy of Medical Sciences (Moscow)

Key words: camptocormia, Parkinson’s disease, deep brain stimulation

Camptocormia (CC), an abnormal posture with involuntary
forward flexion of the trunk, occurs in many neurological disor-
ders, most frequent among which is Parkinson’s disease (PD).
Axial segmental dystonia and/or focal myopathy of paraverte-
bral muscles are considered to be possible causes of CC in PD,
but exact mechanisms remain unclear. CC is a highly disabling
condition leading to dependency in daily living and gait prob-
lems. Treatment of CC in PD include adjustment of antiparkin-
sonian medication, injections of botulinum toxin and orthope-
dical interventions; however, the results are mainly disappoint-
ing. Some authors report the efficacy of deep brain stimulation
(DBS) for CC in PD. We describe four patients with PD and CC
who underwent implantation of DBS systems bilaterally into
subthalamic nucleus (STN) or globus pallidus internus (GPI).
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In two cases of DBS STN, marked alleviation of bradykinesia,
rigidity, and motor fluctuations were noticed. In only one
patient with L-dopa responsive CC, we observed significant
reduction of trunk flexion, and in the other patient the favorable
effect was limited due to the fixed skeletal deformity. In two
cases of DBS GPI, parkinsonian state improved moderately
without changes in CC severity. Thus, the benefit of DBS STN
or GPI for CC associated with PD remains indefinite. Our
observations confirm an important predictive role in operation
outcome of such factors as the sensitivity of CC to L-dopa and
the presence of degenerative spinal disease. Better understand-
ing of CC pathogenesis and studies on larger cohorts of patients
are necessary to elaborate an appropriate treatment algorithm.
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Cunapom Initena—bappe:
OCOOEHHOCTH BOCCTAHOBJIECHUI
TEMUETVMHU3UPYIOLINX
1 aKCOHaJIbHBIX (pOpPM

JILA. Tpuimana, H.A. Cynonesa, M.A. ITupanos

QIBY «Hayynoiii uenmp nesposoeuu» PAMH (Mocksa)

IIposedero obcaedosanue 74 nayuenmos, neperecuiux cundpom luiiena-bappe (CT'B) c svipaycernbim Hapyuenuem dsueamensivix yriuyuii om 3 mecsiyes do
36 nem nazao. Cpednuii cpox wabardenus cocmasun 2,3 eoda. Ocmpyio socnasumensiyio demueaunuzupyrougyio nosuresponamuto (OBIII) nepenecau 58 ven.,
ocmanvHole 16 nayuenmos — axconanvivie opmei CI'b. Yemanosnero, umo 6 cmpykmype ocmamouroeo Hegponoeuteckozo deguuuma y 60avkuix ¢ OBIII na
6cex amanax soccmarosumensroeo (kamamtes <1 eoda) u omoanentoeo (>1 200a) nepuodoe npeobaadarom uysecmeumensHole HapyuieHus u 60180l CUHOPOM.
Todasasrowsee Goavuuncmeo 6oavkvix ¢ OBIII (90%) Hauunarom xo0ums ¢ no00epycKoii cnycms mecsy om Havana 3a004e6arus, 8 eOuru4HbiX cayuasx (3%)
— uepes noneoda. Ilpu akconanvbix hopmax nayuenmoi 6cmarom Ha Hoeu auts cnycms 6 mecsues (88%) u nosonee (12% nauuenmos — do 12 mecsues). Yepes
200 om Hauana 3a60aesanus ece nayuermsi ¢ OBIII xo0sm camocmosmensio u 60abuUHCME0 npucmynaem K npedxcteii pabome. B amu dice cpoku Kaxcobii
mpemuii 60AbHOI ¢ AKCOHAABHOIL (hopmoli 0epanuten 6 camoodcayycusanuu. Takum odpazom, noomeepicdero cyxcoenue o CI'B kak o 3abosesanuu c 6aazonpu-
SMHBLM NPOCHO30M. 0dice 8 MANCEAbIX CAYHAAX Y NOOABASAIOWe20 HUCAA NAYUEHMO8 K HOAY200y OmMedaemcs 60CCMAanosAeHue X00b0bl BHe 3a8UCUMOCTIL OM
AKCOHANbHOU UAu OeMueaunusupyroueli opmol 3a6osesarus. Akcoranvhvie gopmor omaudaromes om OBIII 6oaee medaeHHbIM MmeMnoM 80CCMAHOBACHUS U
Goavuueil cmeneHblo BbIPANCEHHOCTY OCAMOUHbIX AGACHUIL, HIMO CHUICAEM NOKA3AMeAU Ka4ecmed JCU3Hu O0NbHbIX.

Kmouesbie ciioBa: cinapoM [iiteHa-bappe, cpoku BOCCTaHOBNIEHHS!, OCTATOYHbIE SBICHUS, KATAMHE3, KaYeCTBO KU3HI

uHapoM IuiieHa-bappe — ocTpas BocraauTe bHas

MOJTMPATUKYTOHEBPOTIATHsI,  pa3BUBAlOLIAsICS

BCJICICTBIE ayTOMMMYHHOM aTaK¥ IPOTHB MU~

HOBOI 000JIOYKM HM/WIU aKCOHOB mepudepuye-

cKuX HepBoB. KimmHMYecKast KapTuHa XapaKTepH-
3yeTcsI BSUTBIMU TTape3aMyi KOHEYHOCTel, THIT0- WU apediex-
CHelt, HapylIeHUeM MOBEPXHOCTHBIX U TTYOOKMX BUAOB YYB-
CTBUTEIBHOCTH TI0 TIONTMHEBPOTHICCKOMY THITY, a TAKKE HEH-
pornatnyeckuM 0oseBbIM cuHapomoM. Yaiue Bcero (mo 80%
cnyyaeB) CI'b mpencraBieH ocTpoit BOCIaIUTEIbHOM AeMUe-
JMHU3MPYIOIIEH TToJMHeBponaThei, pexe (B 10—20% ciyda-
€B) aKCOHAJILHBIMU (POPMaMU — OCTPOIl MOTOPHOI ¥ MOTOP-
HO-CEHCOpPHOM aKcoHalbHbIMU HeBpomatusimu (OMAH,
OMCAH). [pyrue (opMbl BCTpeyaroTcs KpaiiHe peako (mo
5% cnyudaes) [4, 7]. ¥V tpetu nauuentoB ¢ CI'b pasBuBaercs
TSDKeNasi CTereHb 3aboieBaHusl, Ul KOTOPOiH XapaKTepHbI
rpyOBle IBUTATEIbHBIC HAPYIIEHUS BIUIOTH IO HEBO3MOXHO-
CTH TIEPEOBIDKEHUSI U CaMOOOCTYyXuBaHUS (4- CTamusl 1O
CeBepoaMepUKaHCKOIA 1IKaie TSKeCTH ABUIaTeIbHOTO ey -
uuta — CAIII), a y kaxaoro 4—5-ro 60JIbHOTO MaTOJOTHYE-
CKUI MpolLIecC 3aTparuBaeT akCUajbHYyI0 U O0yJIb0apHYIO MyC-
KyJaTypy ¢ pPa3BUTHEM [IbIXaTeJbHON HEAOCTAaTOYHOCTU M
HapyIICHUSIMH TJIOTaHUSI, 4TO TPeOyeT IPOBEICHHS BCETO
KOMILIEKCAa pPeaHMMAalMOHHBIX MEPOIPUSATUI, BKIIIOYAs
HCKYCCTBEHHYIO BEHTUIALUIO JeTKUX (5-51 ctagus mo CAIII)
(tabx. 1) [4, 8, 10, 22].

VuureiBas, uro CI'b gBiseTcss 0MHOIM M3 CaMbIX YaCThIX MIPHU-
YUH OCTPBIX BSJIBIX TETPAIAPE30B Y JIUL, KaK MPaBUiIo, TPYIO-
CMOCOOHOT0 BO3pacTa, U3yuyeHre 0COOEHHOCTEN BOCCTAHOBIE-
Hus TpH pasHeIx Gopmax CI'b, HecOMHEHHO, SBISIETCS aKTy-
aJIbHOM 3amayeii [5, 6, 9]. B GonbILIMHCTBE Clly4aeB UCXOM IPU
CI'b onaronpusiTHbii. OQHAKO, 10 JaHHBIM MHOTOUMCIIEHHBIX
WCCEeI0BaHMIA, OCTAaTOUHBIN IBUraTeIbHbINA AePULIMT pa3HOI
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Tabnmua 1: CeBepoaMepUKaHCcKas LUKaNla TAXECTU [BUTaTENlbHOrO JAedwuvTa
npu CT'B (Hughes, 2010).

0 cragus HOpMa

| cragus MVHIMAIIbHbIE OCTATOYHbIE SBNEHNS

Il cragus cnocoBHocT npoxopwTs 10 M 1 Gonee 6e3 nopyiepXKi/onopl

[Il cramus ©nocobHocTb npoxomuTb 10 M 1 Gonee ¢ NoAAEPXKOiA/onopoil

 crags HEBO3MOXHOCTL MpoxomuTs 10 M v Gonee ¢ noaepXKoit/onopoit;
MPMKOBAHHOCT K MOCTENM MNW UHBAMBHOMY Kpechy

V cTagus Heo6xomumocTb npoexeHus VBN

CTETEH! BhIpaxKeHHOCTH MOXeT HabmogaTbed B 20—40% ciy-
YaeB, OCTATOYHBIE YYBCTBUTELHEIE HAPYIIEH!S U HEHpomaTy-
yecKuit 60j1eBoit cunapoM — y 40—65% mauuentos [4, 11, 16].

JlMHaMKMKa BOCCTAHOBIIEHNSI HAPYIICHHBIX B pe3yJIbTaTe mepe-
HecenHoro CI'b ¢yHkumii onucana B auteparype [15, 25], HO
B ocHoBHOM — Tipu OB/III. PaGoTel 06 0coBEHHOCTSX BocCTa-
HOBJIEHUSI aKCOHAJIbHBIX (DOPM €IMHMYHBI, a PE3YJIbTAThl UX
HEOIHO3HAYHBI, YTO, BEPOSITHO, CBSI3aHO C HU3KOIi 3a00J1eBae-
Mocteio OMAH/OMCAH B 3amamHbIX ctpaHax (o 3—7%).
Tak, B OMHOM KpPYITHOM MYJIBTUIEHTPOBOM HCCIICIOBAHUM,
MpOBENCHHOM B 11-TU eBpomeickux cTpaHax M BKJIIOYABILEM
369 nmatmenToB ¢ CI'B, akcoHabHbIe ()OPMbI OBLTN BhISBICHbI
b B 3% ciyyaeB. ABTOpaMu ObLTO OTMEYEHO, YTO TOJIBKO
10% GonbHbix ¢ OMAH/OMCAH u 17% ¢ OBIII He Morau
TIePEIBUTAThCS CITYCTS TOMI. [1py 3TOM TOCTOBEPHBIX pa3IMumii
TeMIIa BOCCTAHOBJICHUSI allMeHTOB ¢ pa3HeiMU popmamu CI'b
BhIsSIBIEHO He Obu1o [18]. Kak mokaszan onmbIT KUTAHCKUX yue-
HBIX, ¥ 29 (90%) u3 32 mereit ¢ OMAH (cpeaHuii Bo3pact —



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

10 nmet) Xoapba ¢ MOMIEPXKKON MM OTOPOI CTAHOBUTCS BO3-
MOXHOH B cpenHeM Ha 31-ii neHb 3a0oneBaHus [21], mpy 3ToM
MCXOTHAS TSLKECTh COCTOSTHUS 3TUX OOJTBHBIX COOTBETCTBOBAIA
B JIBYX TpeTsix ciydaeB (66%) 4-it cranuu mo CAILI, B kaxmom
naroM ciaydae (22%) — 5-it cramum mo CAIIL SImoHckue
MCCIIEIOBATENN B XOI€ CPABHUTEIBHOTO aHAM3a MAIMeHTOB C
CI'b mokazanu, yto 6ombHbIE, IepeHeciue OMAH/OMCAH
(B TOJIOBMHE ClIy4aeB TSKEJIOM M KpaiiHe TSKeNoil cTeneHu
TSDKECTH ), OTJIMYAIOTCS 00Jiee MeUIeHHBIM BOCCTAaHOBJIEHUEM,
yeMm ripu OB/II1, HO B OOTBIIMHCTBE CBOEM BOCCTAHABIMBAIOT-
cs1 1o 3-it craguu o CAIII B TeueHue mepBoro rojga ot pa3Bu-
THS 3200JIeBaHNS ¥ JIVIIh B e TMHWIHEIX CITYYasX — B TEUCHHE 5
net [20]. ChemyeT OTMETHTb, YTO OTEYECTBEHHBIX ITyOTMKAITHIA,
MOCBSIIEHHBIX OCOOEHHOCTSIM BOCCTAHOBJIEHMS Pa3IMYHBIX
dopm CI'b, B mocTynHOM HaM JUTEPaType HE BCTPETUIOCD.

Ha coBpeMeHHOM 3Tare pa3BUTHSI MEAUIMHBI OONBIIOE BHU-
MaHUe YIensieTcsl TAKOW BaKHOW COCTABISIIONIEH, KaK Kaye-
CTBO XMW3HHU MALUEHTOB, KOTOPOE OCHOBAHO HA CYOBEKTUBHOM
BOCIIPUSITUM YEJIOBEKOM CBOETO (hM3UYECKOTO, MCUXOTI0THYe-
CKOTO, SMOIMOHATBHOTO U COLMATBHOTO (DYHKIIMOHUPOBAHUS
B COOTBETCTBHMH C €T0 JIMYHBIMU LIENAMU, OXKUAAHUAMU, CTaH-
JapTaMu U uHTepecamu [1]. DTOT MHTEerpaibHBIi MOKa3aTesb
U3y4aeTcsl BO BCEX 00MACTSAX KIMHUIECKOW MEAUIIVHBI, B T.U. U
B HeBposioruu. PsimoM 3apyGexXHbIX aBTOPOB ObLIO MOKa3aHO
cymiecTBeHHoe HeratuBHoe BausiHMe CI'D Ha GOJBIIMHCTBO
COCTABIAIONINX KauecTBa XM3HW MaumueHrtoB [12—14, 17].
Mexay Tem, U3yueHue KauecTBa XU3HU U COLUANbHOM aKTHB-
HOCTHU 0OJIbHBIX, epeHecinuX pa3Hble hopmbl CI'b, B Hamei
CTpaHe TaKkXe JI0 CUX TOp He TIPOBOAMIIOCH, KaK He TIPOBO/IM-
Jlach B MUPE U OLIEHKA BIUSIHUS Pa3NTM4HbIX (opM 3a00sieBa-
HUS Ha Ka4eCTBO XXKMU3HU U MOBCETHEBHYIO KU3HEHHYIO aKTHB-
HOCTb MallUEHTOB.

Ilenbro HACTOSIIETO MCCIETOBAHMUS SIBUJICS aHAIIN3 CTPYKTYPHI
0CTaTOYHOTO HEBPOJOTMYECKOTrO ACGhUIINTA, KauecTBa XU3HU
1 0COOEHHOCTEH AMHAMMKU BOCCTAHOBJIEHUS Y MAlMEHTOB C
CI'b, mepenecmmx OBJIIl u akcoHambHBIE (HOPMBI
(OMAH/OMCAH) Ha pa3HbIX CpOKax TaBHOCTHU 3a00/IeBaHUSI.

ITanuenTs! 1 MeTOIBI

Jlnis mpoBeeHMsI HacTosIIel paboThl ObLIM pa3paboTaHbl KPH-
Tepuy BKIIOYEHMS] U UCKIIOUEHUS OOJBbHBIX M3 HACTOSIIETO
UCCIIENOBAHUS.

Kpumepuu exarouenus: Bo3pact ot 15 10 75 jeT, npoxXuBaroiue
B MockBe 1 MocKoBCKoO# 00/1acTH, MPOXOAUBIINE JieUeHE B
ObI'Y «<HIIH» PAMH ¢ muarnosom CI'b, ycTaHOBIEHHBIM
cornacHo kputepusim BO3 [4]; mepeHecuive OBJIII wiu
OMAH/OMCAH (cormacao xputepusim R. Hadden, 1998
[19]); c naBHOCTBIO 3a00J1€BaHUS OT 3 MecsLEeB U OoJiee, Mo~
MUCABIINX MH(MOPMUPOBAHHOE COTJIacKe Ha TpPOBEICHME
HCCIICIOBAHNSL.

Kpumepuu uckarovenus: Hamrane XpOHNIECKON COMATIIECKOM
MaTOJIOTMHU B CTAAMK AEKOMIIEHCALIMU HA MOMEHT MCCIIEN0Ba-
Hus, penkue dopmbl CI'B (cunapom Muepa—@uiiepa,
(hapuHTO-1IepBUKO-OpaxuaapHas opma 1 ap.).

Bcero Obu10 06cnenoBaHo 74 manueHTa — 36 XeHIUUMH M 38
MYXKYHMH B Bo3pacTe ot 16 no 75 mer (Me=47 [32; 57]), nepe-
Heciux pasnuyHble popMbl CI'b cpeaHeTsKeNnoi, TsSoKeaon u
KpaiiHe TsKeJloii cTemeHM OT 3 MecsleB 0 36 JeT Hasaf
(Me=2,3 ropa [10 mec; 5,4 net]).
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BoccraHosnenue npu cunapome MiteHa-bappe

B 3aBucuMocty ot (hopMbI 3a001eBaHNUST TTALIMEHTHI OBLTH Pa3-
JefeHbl Ha e rpynmbl. B I rpynmy Bomutu 57 maumeHTOB
(77%), nepenecumx OB pa3Hoii crenienu Tsoxectd; 11 rpyr-
ny coctaBunu 16 uen. (21%), mepeHecIIUX aKCOHATbHbBIE
dopmbr CI'b (OMAH uiu OMCAH).

Cpemu nmauuenTos 11 rpymmsr npeobaananu Myx4uHbl (63%),
TorJa Kak B I TpyIie oKa3anoch paBHOE KOJMYECTBO XKEHIINH
1 MyxuuH. [1o OCTanbHBIM KPUTEPUSAM — BO3PACT IALIMEHTOB
HA MOMEHT BKJIIOYEHMsI B MCCIeI0BaHME, CPOK JABHOCTH 3a00-
JIEBaHUsl, TSDKECTb COCTOSIHMSI B OCTPOM IEPMOJE — TPYIIIIbI
OBLITY COTTOCTABUMBI.

Kpome Toro, mareHTsI 00eMX IpYII ObIIN pa3aeieHbl Ha ITO-
TPYTIITBI C YYETOM CPOKa JABHOCTH 3a00JIeBaHUS: TIEPEHECIITNE
OBZIT wmt OMAH/OMCAH ot 3 o 6 mecsiues Hazan (11 u 6
yesl.), OIMH Tox Hazax (8 u 2), no 3 jet Hazax (16 u 2), 1o 5 et
Hazan (10 u 3) u 6onee 5 net Ha3ax (13 1 3) COOTBETCTBEHHO.

BceM BKIIIOUEHHBIM B MCCIIEIOBaHUE TAllMeHTaM ObLT TIPOBe-
JIeH HeBPOJIOTMUECKUI OCMOTP C aHAIM30M COCTOSIHMS JIBUTA-
TeJbHOM, PeIEKTOPHON W YYBCTBUTENbHOU cdep, B T.U. C
OLIEHKOW 10 OOIIENPUHSITHIM MEXAYHAPOAHBIM ILKaJTaM:
Neuropathy Impairment Score (NIS), CAIL (ta6a. 1), mkane
Expanded MRS sum score (MRS SS) [7, 22]. BeipaxkeHHOCTb
OCTAaTOYHOTO 00JIEBOr0 CMHIPOMA OLieHMBAJIACh CAMUM Iall-
eHToM o BusyasnbHolt aHanoroBoit mikaje 6omu (BALL) [7].

WccnenoBaHue kayecTBa XXU3HU MPOBOIUIOCH TOCPEACTBOM
OIIEHKY 3aMOJTHEHMS MallieHTaMKi MeXIYHapOIHBIX OMPOC-
HukoB SF-36 u NJ-29 [12—14]. AHanu3 pe3yibTaToB OCY-
HieCTBIeH B «MeXHallMOHAIbHOM LIEHTPE MCCIeA0BaHUS
KavyecTBa Xu3Hu» (Cankr-Iletepbypr). CTeneHb HHBATUAN-
sanuu oueHuBanach mo mkane INCAT, Overall Disability
Sum Score [7].

PeTpocneKTiBHO ObLIM M3YYeHbl BBITUCKM M3 UCTOPUIA 00J1€3-
HY TIALUEHTOB C YTOUHEHNEM TSKECTH 1 (hOpMBI 3a00I€BaHuS,
0COOEHHOCTEl TeueHUs eproaa BOCCTaHOBIEHUS 10 3-1 cTa-
i o CAIL.

OO61m1ast KITMHMIECKAsT XapaKTepHCTHKA BKIIOUCHHBIX MallieH-
TOB TIpeacTaBieHa B Ta0M. 2.

Matematuueckylo o6pabOTKy pe3yabTaToB MPOBOAWIM C
MOMOIIBIO TTakeTa mporpamm Statistica 6.0 (Statsoft Inc.,
CIIA). Jagnble MpeacTaBIeHbl B BUIC CPETHUX apu(DMeTH-
YeCKMX 3HAYCHMI M CTaHAAPTHBIX OTKIOHeHMi (MzSD),
aOCOJIIOTHBIX M OTHOCUTEIbHBIX 3HaUeHMi (%), IUIs TpU3Ha-
KOB C OTIWYHBEIMH OT HOPMAaJbHOTO pacIpele/icHus — B
Buze MeauaH (Me) u BepxHero W HIKHero Kpaptuieit (LQ,

Tabmmua 2: KnuHuKo-aHaMHECTUNECKME [laHHbIE NALMEHTOB.

XapaktepucTika nauMeHTos | rpynna (OBAMN) (OMII\IEI%T\III.I?:AH)
Yucno nauventos (%) 58 (17) 16 (21)
KeHwyHb1, wcno naumenTos (%) 30 (52) 6(37)
MyX4MHbl, Ycno nawmenTos (%) 28 (48) 10 (63)
Bo3pacT Ha MOMEHT BK/I04EHHS B MCCIIBN0BaHME, . .
ser (Me [LQ; UQ)) 46,5 [34; 55] 51[31,5; 60,5]
Cpok pastocTu 3abonesanus, net (Me [LQ; UQ]) 241;54] 1,8 10552
TsxecTb 3a60nIeBaHUS B OCTPOM Nepuoae ) )
o CALL Me [L0; UG]) 464 443
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UQ). [lns xapakTepuCTUKU paclpefeeHus] MCIOoJb30Ba-
nuck Tecthl Konamoroposa-CmupHoBa u Illanupo-Yunka.
KoadhummeHTs KOppeasiimy MeXay Ka4eCTBeHHBIMU TTPH-
3HaKaMM oleHuBaauch MeTonoM CrnupmeHa. ITpu cpaBHe-
HMM TI0Ka3aTejleil B TPYyNIax MCIOJIb30Ball HeHMapHBIN
t-xputepuii CThIOJEHTAa WM €TO HelapaMeTpUYeCKUil aHa-
JIOT — KpuTepuit MaHHa-YUTHU. AHaIM3 YacTOT MpU3HaAKa
MIPOBOIWJICS C MCTOb30BaHueM Kputepus y* [TupcoHa. Bee
TECThl OBUIM IBYCTOPOHHMMHU, Pa3NU4Ms CYMTANUCh CTaTH-
CTUYECKM 3HAUMMBbIMU Tpu ypoBHe p<0,05.

Pe3yibrathl

OcmamouHbtii Heeposouueckuil dehuyum y nayueHnos, nepexec-
wux OBJII u axconanvhvie gpopmut CI'b, ¢ yuemom cpoka 0asHo-
cmu 3a0o0neéanus. B cTpyKType 0CTaTOYHOIO HEBPOJIOTMYECKO-
ro AedunuTa y O60JbIIMHCTBA MALMEHTOB | TPYIIbl B pa3HbIe
CPOKM TaBHOCTH 3abojieBaHMs Mpeodiafaii pacCcTpoicTBa
4yBCTBUTEIbHOCTH (00/I€BOM M BUOPALIMOHHOM) 1 HEPOIATH-
yeckuit 6oneBoit cuHapoM (puc. 1). Jlonst 00JbHBIX C OCTaTOY-
HBIM JBUTraTelbHbIM AeduuuroM B I rpymme cocrasuia 33%
(n=19), mpu 3TOM MOYTH MOJOBUHA U3 HUX (43%) mepeHecau
CI'b menee 1 roma Hazan.

Hanporus, y naumenToB 11 rpynmsl Ha pa3HbIX CpOKax AaBHO-
CTH 3a00JIeBaHUS BRISIBISUTICE TIPEUMYILIECTBEHHO OCTATOUHEIE
IBUTaTeIbHBIC HapyIeHus (puc. 2). Claemyer OTMETUTD, YTO Y
Bcex 16 6ombHbIX, nepeHecinnx OMAH/OMCAH, Ha Bcex aTa-
T1ax BOCCTAHOBUTEJIHHOTO 1 OTAAJIEHHOTO TIEPUOIOB PETUCTPH-
pOBaJICsl OCTAaTOYHBIM IMape3, y OONBIIMHCTBA — BhIPaXKEHHOM
CTeMeHW, CO CHUXEHMEM MBbIILEYHO cuibl A0 <3 0aioB
(n=13, 81%). TunoTpoduu MBI, B HaKMOOJbIIEH CTEMeHN
BBIPaXCHHBIE B TOJICHSAX M CTOIAX, a TAKXE HAPYIICHUE XOIb-
Obl, TOCTOBEPHO Yallle OTMEYAIUCh Y MALIMEHTOB 3TOM Xe IPyII-

[ Heiiponatuseckuit Gonesoii
CUHAPOM (ven.)

OcTaTo4HbIE YyBCTBUTENbHLIE
HapyLueHus (yen.)

[ Ocratounbii napes (sen.)

HeobxoammocTs B
NOCTOPOHHEN NOMOLUYM (4ern.)

[NlaBHOCTb 3a060N€BaHNs

puc. 1: CTpyKTypa OCTATO4HOrO HEBPOMOTMYECKOro AeduuyTa y nauvexTos ¢ OBJN
(n=58) B 3aBMCUMOCTI OT CPOKA [1ABHOCTY 3a60NEBaHMS.

. Heiiponartuyeckuin 6onesoit
CUHAPOM (4en.)

OcTaToyHble YyBCTBUTENbHbBIE
HapyLenus (ven.)

. QOcTaTouHblit napes (4en.)

HeobxoaumocTh B
NOCTOPOHHEl NOMOLLM (4en.)

=2 p=p

[aBHOCTb 3a60neBaHms

puc. 2; CTpyKTypa 0CTAaTO4HOr0 HEBPOMOTMNECKOr0 AEPULMTA Y NALIMEHTOB C aKCO-
HanbHbIMIA opMamy GonesHu (n=16) B 3aBMCUMOCTM OT CpOKA [ABHOCTI
3ab0neBaHus.
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Tabmmua 3: CpaBHTENbHIN aHANW3 CTENEHW BLIDAXEHHOCTY OCTATOYHOTO HEBPONO-
TMSECKOTO IEGMLMTA 1 MHBAMATN3ALMN NALMEHTOB, NEPEHECLLINX 8&3Hble
dopmsl C'B, ¢ yueTom cpoka asHocTv 3abonesanus (Me [LQ; UQ)).

Tpynna | (n=58) Tpynna Il (n=16)
[laBHocTb [3-6 g3 |mo5 |>5 [3-6 03 (5 |>5
CrB |mec :lzrgu neT  |meT |neT  [Mec :Frgﬂ neT  (net  [ner
[Lkanb! n=11 n=16 [n=10 |n=13 |n=6 n=2 [n=3 |[n=3
BALLI 1 0 0 1 2 25 105 (05 |0 0
(Hopma 0) {[1;2] |[0; 0] |[0; 1,5 |[0; 5] |[0; 5] {[0; 8] |[0; 1] [0; 1] {[0; 2] |[0; 7]
115 9 [16 [435 [112* [61* [57* [do*
NIS 2 ” 144 ’
|4 ooy [T {10, (126 |[72, |[89; |[12; |[40;
(vopua 0) |[4:341 300 (23] 3y ooy’ lag 152) [63] (e8] |62)
CALL 1 ([)0, 0 0 [0 | | | | |
(Hopma 0)  {[0; 1] 05] (011 |[0;07 |0 0] |1222] |[2:2] |i2:2] |[;2] |[1; 2]
78 180 80 (80 |64* (34 |65F |58* |72*
MRS SS 80
[70; |[8; oy 180 ([80; ([60; |[12; |[62; |[>4; |[66:;
(wopua 80) 1oy’ ooy (78800 lggy" lsoy e [se] [68] [78] [74]
N o ‘[)0, O O O A T [21'5;,
(Hopma 0)  {[0; 1] 05] [0; 1] |[0;0] |[0; 0] |[2;6] |[5;7] |[4;5] |[1;5] N

Mpumesarme: * - p<0,05

Nbl MO CpaBHEHUIO ¢ OonbHbIMU, TepeHecuumu OBJIT
(p<0,01). ITpu 3TOM OCTaTOUHBIE YYBCTBUTEILHBIEC HAPYIIICHUS
PETUCTPUPOBATIUCH HE BO BCEX CIydYasx: OTCYTCTBOBAJIU TMpPU
OMAH (n=6), 4T0 06yCIOBIEHO 0COOEHHOCTIMU TTATODU3UO-
norun ganHoi opmel CI'b.

[Tpu cpaBHUTETBHOM aHANU3e CTETIEHU BBIPAKEHHOCTU PE3U-
JIyaJbHOTO HEBPOJOTMYECKOro aeduuura mo mkamam NIS,
CAIIl u MRS SS ycranosneno, yro matmentst 11 rpynmst B
pasHble CPOKM JABHOCTH 3a00/eBaHMsI MMEIOT TOCTOBEPHO
0oJsiee BHICOKME OaJIbl MO CPABHEHUIO C OOJIBbHBIMU | rpyMITBI
(Tadm. 3).

Tabnmua 4: Mokasatenvt Ka4eCTa XyI3HM MallMEHTOB B 3aB/CUMOCTY OT NEPeHeceH-
Hoit popmbl CT'B (6annel, M+SD).

MlikaAu (n=r5pg," ﬂlilso) (n=rf %:"hI:i-"SD)

Onpochuk SF-36
(yI3nyeckoe GYHKLMOHMPOBaHME 76,5+24,8 44.4+31.2%
Ponesoe du3n4eckoe GyHKLMOHMPOBAHNE 67,4+42,6 34,4£39,7%
Bonb 74,1243 62,6+28,0
06uuiee 3n0poBbE 61,921, 57,4216
Xu3HecnocobHoCTb 65,219,9 62,5185
CoumansHoe dyHKLMOHMPOBaHME 83,7x20,1 76,6+25,4
Ponesoe 3MOLVMOHANbHOE (yHKLIMOHMPOBaHUE 63,3+41,4 70,8+38,2
Mouxudeckoe 310poBLe 69,4+18,9 69,5176

Onpochuk NJ-29
MoABIXHOCTb 81,2+24,2 53,1£30,9*
Camoobicnyxusatue 91,5¢14,6 T7,1£21,0*
IMOLOHANBHOE (YHKLIMOHMPOBaHHE 75,7+16,7 80,4+13,8
KorHutuBHO yHKLIMOHMPOBAHMUE 77,6+25,8 81,9+22,6
Bonb 78,0£23,5 76,4+25,6
CnabocTb 63,7+20,8 57,8£17,9
CoumansHoe GyHKLMOHMPOBaHME 87,7224 82,8+24,5

Mpumesanve: * - p<0,05



OPUIVHATBHBIE CTATBI. Knunudeckas Hesposoris

m— IEMUENUHU3NPYIOLLas

(01
100

n3 8 Pod O — dm3unyeckoe GyHKLMOHVPOBAHKE
60 Pd® - ponesoe dusudeckoe
40 YHKLMOHMPOBAHUE
20 b - 6onb
P30 0 B 03— obuee 310posye
X — Xu3HecnocoBHOCTb
CO — camoo6cnyxvBaxme
P3® - poresoe 3MoLyIOHaNbHOE
03 YHKLMOHMPOBAHUE
13 = ncuxM4EcKoe 310p0BLE

aKCOHa/IbHas

X

m—leMUEMHU3NDYIOLLAS

n
100

aKCOHa/bHas

co 60 co

40 M — NOABUXHOCTb

20 CO - camoo6cnyxvBatme

0 30 - amowmoHaNbHOE (YHKLWOHMPOBaHIE

K® - korHuTvBHOE (hyHKLVOHMPOBAHYE
b - Bonb
C - cnabocts
CO - couytansHoe yHKLMOHIPOBaHYE

Ko

@ )

puc. 3: Mpodwnn nokasatened kayecTea XW3HM Y MaLMEHTOB B 3aBUCMMOCTM OT
dopmbl 3a6onesatxms.

A - no ganHbIM onpochuka SF-36; b — no faHHbIM onpocika NJ-29.

Takum obpa3oM, Tipu akcoHaIbHEIX (hopmax CI'b Ha Bcex 3Ta-
Max BOCCTAHOBUTEJIBHOTO M OTHAJEHHOTO MEPHOIOB PE3UMIy-
ajibHasl HEeBPOJIOTMYECKas CUMIITOMATHKa W, TMpPEeXAe BCEro,
JIBUTATEIbHBIC HAPYIICHNS, OTINYAIOTCS CTOMKOCTBIO M 0OJb-
1Iei CTeNeHbI0 BhIpaXXeHHOCTH 1o cpaBHeHMIo ¢ OBJIII.

Kavecmeo xcusznu nauuenmos, nepenecuwux CI'b. Tlpu cpaBHU-
TeJbHOM aHaIM3e MokKa3zaresiei KauecTBa XM3HU Y TallueHTOB
[ n II rpynn Takxke ObUTM HAWIEHBI CTATUCTUYECKU TOCTOBEP-
HBIe pasnums IS MKaj «pu3ndeckoe GyHKINOHUPOBAHHUE»
U «poyieBoe Gusnyeckoe (HYHKIIMOHUPOBAHUE» OMPOCHMKA
SF-36 u mns 1Kaia «IOIBMXHOCTb» M «CaMOOOCTY:KUBaHUE»
onpocHuka NJ-29 (ta6u. 4).

B rpynne 6onbHbIX, nepeHecmnx OBJIII, mokasatenu mo
STHM IDKaJaM OKa3aJliCh TOCTOBEPHO BhIIIE, 4eM Bo II rpym-
e (puc. 3).

[Tpu cpaBHUTETLHOM aHAM3E PE3YJIBTATOB T10 1IKAJTe MHBAM-
mu3anun INCAT y maumentoB | u II rpymm BHOBb Oblia
BBISIBJIEHA 3HAUMMAasi pas3HUIA: OOJNbHBIE, TepeHecIIne
OMAH/OMCAH, uMenu IOCTOBEpHO MEHBIIMI Oaml IO
cpaBHeHuto ¢ OBJIIT (Ta6a. 3), T.e. B OoJblleii cTerneHu ObLIN
OTpPaHUYEHBI B TIOBCEHEBHOI aKTUBHOCTU U MEHEE COIIUATBHO
aganTupoBanbl. Tombko 8 yen. u3 obuieit Beioopku (11%) Ha
MOMEHT OCMOTpa UMEJNU MO 3TOi ImiKaje =3 6ajioB B pyKax
U/WIM HOTaXx M HYXIATUNCh B TOW WIM WHOM MOCTOPOHHEN
TTOMOLLY; IIPY 3TOM Y 00JIee YeM MTOJIOBUHEI U3 HUX (62%, n=>5)
CPOK JTaBHOCTHM 3a00JIeBaHMsI COCTaBWI MeHee 1 roja, momaB-
Jnstioniiee 60bIMHCTBO (88%, N=7) mepeHecan akKCOHaTbHBIE
dopmer CI'b (p<0,01).
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BoccraHosnenue npu cunapome MiteHa-bappe

30%
30%
25%-20% 27%

10%

10%A

3-6m 1r

20%

0
18/010%

o

1o 5 net

OMAH/OMCAH (n=10)
OBAM (n=44)
>5 et NlagHocTb 3a6oneBaHms

10 3 net

puc. 4: [long naumentos, nepexectumx OBLM uam akCoHaNbHbIE (GOPMbI M UMEIOLLIVX
0CTATOYHbIE YYBCTBUTENbHbIE HAPYLLIEHWS NPU Pa3HOM CPOKe [aBHOCTM 3a00-
nesatma (%).

50%

30%
18% 249 13%

20%12%  5p0,12%
"~ o‘ 24% 12%

OMAH/OMCAH (n=8)
0BAM (n=30)
>5NeT  [lagHoCTb 3a60EBaHMS

3-6m 1ir
Ao 3 ner 1o 5 ner

puc. 5: Jlons naumentos, nepenectumx OBLM unv akCOHabHbIE GOPMbI 1 UMEIOLLVX
pe3uayabHbIiA HeiAponaTieckuil 60NIEBOIA CUHIPOM NP PasHOM CPOKE Jas-
HocTu 3a6onesanus (%).

CpasHumenvHblil GHAAU3 CMENEHU BbIPANCCHHOCIU OCMAMOYHBIX
He8POA0UYeCKUX HAPYUIeHUT 8 3A8UCUMOCU OM CPOKA 0ABHOCTMU
3ab0ne6anuss U neperecenHoll ¢popmbl. B Xome wucciaemoBaHus
OBLIO BBISIBICHO, YTO YMCJIO OOJBHBIX C UYBCTBUTEIBHBIMU
HapyLIeHUSIMU U 00JIEBBIM CHHIPOMOM B 00EHX TPYIIINax CyIle-
CTBEHHO YMEHBIIIAETCS K KOHITY TIEPBOTO TO[a OT Havyasa 3abo-
JIeBaHWS W COXpaHsSeTCs MIPUMEPHO Ha OTHOM YPOBHE B TeUe-
HUe noceaytolux 5 et (puc. 4, 5). I1pu sToM cneayet oTMe-
THUTb, YTO JOJIS MALIMEHTOB C YYBCTBUTECIBHBIMU HAPYIICHUSMUI
1 60oNeBBIM CHHAPOMOM, TiepeHectx kKak OBJIII, tak u akco-
HaJbHbIe (DOPMBI, B TMOATPYIIE C TaBHOCTbIO 3a00JeBaHMS
CBHIIIE 5 JIET OKa3ajiach OOJIbIIE TI0 CPABHEHUIO C TTOATPYITIION
OOJBHBIX, TABHOCTD 3a00JI€BAHUS Y KOTOPBIX COCTaBIIA OT 1 110
5 neT. DTOoT (hakT MoTpedOBaT OOBSICHEHUS, B CBS3U € YeM HAMU
OBITIO TIPOBEICHO CPaBHEHME B MOATPYIITAX MCXOTHOH BEHIpa-
>KEHHOCTH UYYBCTBUTENIBHBIX HAPYIICHWII B OCTPOM IIEPUOIE
CI'b. Oxazanock, 4To cyMMa 0ajlIoB HapylIEHUI BCEX BUIOB
YyBCTBUTEJIBHOCTH 1O InKaie NIS B moarpymmne OOJbHBIX C
KaramHe3oM 6ostee 5 eT (Me 8 6awios [6; 12] misa rpyrmst [ u
5 6aj1oB [4; 9] aas rpynmsl 1) ctaTucTUYecKH He OTaMYanach
OT TaKOBOIA B MOATPYIITIE ¢ KaTaMHe30M MeHee 5 jieT (Me § 6a-
108 [4; 10] mns rpynnel 1 u 4 Gamna [2; 9] mns rpynmsr 11)
(p>0,05). Takum 06pa3oM, UCXOAHAS TSXKECTb YYBCTBUTEIbHBIX
HapyIIeHH# B OCTPOM TIepHOIe B ITOATPYIIIAX OOJBHEIX C
KaTaMHe30M MeHee 1 0ojiee S JieT Oblia OAMHAKOBOM. DTO JaeT
OCHOBaHMsI CUMTATh, YTO TIPUYMHON HAPaCTaHMsI BhIPAKEHHO-
CTH CEHCOPHBIX PACCTPOIMCTB M 0OJIEBOTO HEMPOMATMIECKOTO
cHHApoMa y manmeHToB, nepeHecimux CI'b Gomee 5 met Hazan,
SIBJISIETCSl HEe TaHHOE 3a00JieBaHMeE, a TIPUCOSTMHEHUE COIMYT-
CTBYIOIIMX TaTonoruii. OueBUIHO, YTO MALIMEHTHI C KaTaMHe-
30M 3a00J1eBaHus OoJiee 5 JIeT, HA MOMEHT OCMOTpa ObLIU CTap-
1ie (54 rona [42; 62]) 0 cpaBHEHMIO C TALMEHTaMU C KaTaM-
He3oM 1-5 net (46 ner [32; 57]) (p>0,05), uTo BrOIHE OOB-
SICHSICT BO3MOKHOCTD IPHUCOCIMHEHMS ¢ TeUYEHUEM BPEMEHHU
Takux 3a00JIeBaHMI, KaK OCTEOXOHIPO3 Mo3BoHOYHMKA (80%
Clly4yaeB), AuabeTHyecKas MojuHeliponaTus (n=5), a Takxe
TOKCHYECKHUE MOTMHEHPOTIATHH, CBSI3aHHBIE ¢ TIPHEMOM alIKo-
rost (n=4), 1eKapCcTBEHHBIX MpenaparoB (n=1 — IINTENbHBINH,
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90%
38%

5% oy
T
0

12%

a
0 0‘ OMAH/OMCAH (n=16)
OBANM (n=58)
> 12 MeC [lagnocTs 3a60nesaHms

ST Suee Gues 7-12 mec

puc. 6: Yucno GonbHblx, BOCCTaHOBMBLIMXCS [0 3-it cTamuv no CALL B TeyeHue
1 rona ot Havana 3abonesanvs B rpynnax | (OBAM) u Il (OMAH/OMCAH) (%).

100%
44%

28%
y .
0 0

3-6M™ ir

14%
a
0 ;L OMAH/OMCAH (n=7)
0BAN (n=1)
>S5 €T [lagHocTb 3a60nesaHms

1o 3 net 10 5 et

puc. 7: 4ucno bonbHbix, neperectunx OB unn akCOHAMbHbIE GOPMbI 11 HyXAIOLLIMX-
CS1 B MIOCTOPOHHEH NOMOILIM NpW Pa3HOM CPOKe JaBHOCTI 3aboneatust (%).

Gonee 5 neT, mpreM aTopBacTaTiHa) U ap. B 20% ciydaes 1o
AHAMHECTUYECKUM CBEICHUSIM TIPUYMHA HAMU He ObLIa ycTa-
HOBJICHA.

Oco00ro BHUMaHMS 3aCly>XKMBaeT OILIEHKA OCTATOYHbIX JBUTA-
TeJbHBIX HAPYIIEHUI, UTPAIONIMX BEAYLIYIO POJIb B COIMANTb-
HOW me3amanTaliiyd ¥ WHBAIMIM3AIMK TAIMEHTOB, IepeHec-
mux CI'B. [Tpu cpaBHUTETLHOM aHANN3€e 0Ka3aJaoCh, YTO BOC-
CTaHOBJIEHUE TMOMAABJAIONIEr0 OOJbLUIMHCTBA MAlMEHTOB
I rpynmist o 3-# crapum mo CAILL mporcXomuT B Te4eHUE Tiep-
Boro Mecsua (90%, n=52). Jluupb 3% GoabHbIX (n=2), mepe-
Hecux OBIII, cmormu mpoiitu 10 M ¢ omopoil TolbKO K
6 MecsaM OT Hadaja 3aboneBaHus (puc. 6). Crycrtd rom ot
Hauaja 3a0ojeBaHusi, HU oauH nauueHTt ¢ OBJIIT npu xombbe
HE HYXJAJICSI B JOMOJHUTEJbHOW OMNOpe MM MOCTOPOHHEMH
nomouiu. I1pu a3Tom y mauueHToB Il rpymnmbl BoccTaHOBICHUE
JIOKOMOTOPHBIX (PYHKLIMI MPOMCXOAUIO 3HAUYMTETBHO MEIJIEH-
Hee: BoccTaHoBieHue 10 3-1 ctaguu o CAILl mponomxutes-
HOCTBIO CBBIIIE 30 CYTOK BCTPEYANoCh JOCTOBEPHO Yalle II0
cpaBHeHuio ¢ OBIIT (p<0,01). TTpu 3ToM 60ABIIMHCTBO MALIK-
entoB ¢ OMAH/OMCAH (88%) Moriu mpoiiTi ¢ oItopoii pac-
crosiHre 10 M 1 Oosiee K 6 MecsiliaM OT Hayana 3a00JIeBaHusl.
Tonbko y 2 u3 16 (12%) nauuentos 11 rpymnibl BoccTaHOBIEHME
XOABOBI TIPOUCXOAUIO OOJIee TMOMYroa: COOTBETCTBEHHO K 9 U
12 mecauaM 3aboneBaHusg. B 3T Xe cpoku IBUTaTebHBIE
HapyuieHus B | rpymme, Kak mpaBuIo, YK€ COOTBETCTBYIOT CTa-
nvsiv mo CAIT 0 u 1, 1 malmeHTsl Yallie BCero MpUCTynarT K
CBOMM TIPO(HEeCCHOHATBHBIM 00S3aHHOCTSIM.

AHaM3 BOCCTAHOBJIEHMSI CaMOOOCTyXKMBAHUSI TMOKa3al, 4To,
CIycTss rof, TpeTb OonbHbIX Il rpymmbl HyxXnawoTcs B
MOCTOPOHHEN MOMOILH (=3 0ajI0B MO 1IKajle MHBATUIU3AINM
INCAT), a cniycta 2 roma — Kaxablil mecToil. Mexmy TeM, y
nanueHToB, nepeHeciuux OBJIII, HeobXomaMMOCTb B MOCTO-
POHHEN TTOMOIIYM COXPAHSACTCS B TEUCHME IIEPBBIX 3 MeECSIIEB
JWIIb B €IMHUYHBIX CIy4asx M, KaK IIPaBUIIO, TTOJHOCTHIO
Mcye3aeT K 6 MecsliaM oT Havajia 3aboneBaHus (puc. 7).

TakuMm 00pa30oM, KaK ¥ TIPEATIONAraIoch, akCOHATEHBIE (POPMBI
CI'b ommmyaioTcs 3aMeUICHHBIM TEMIIOM BOCCTAHOBJICHUS
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Tabnmua 5: MMokasaTenvt Ka4eCTea XVI3HM MallMEHTOB B 3aBICUMOCT OT NIEPeHeceH-
Hoit popmbl CT'B (6annel, M+SD).

Octpbii nepuog,
(nepuo.q MaKCUManbHoM BbIP@XEHHOCTH HEBPONIOrMYECKUX
CHMNTOMOB — TpeTbel Heflens 3aGonesanus)

Weansl oAl | % XENor NIS MRS SS INCAT
e (Hopma 0) [DKEN (Hopma 0) | (Hopma 80) | (Hopma 0)
ggLﬁ“ﬁ”TKa El 4 18 1505 2 10
et 3, 4 1053 1575 2 10

Mpu ocmoTpe (katamHes > 5 ner)
ggLﬁ“ﬁ”“a El - 18 8 0
Dot 3. 2 - 8 58 5

JIBUTATEJIbHBIX HAPYIIEHUH, OTHAKO MEePEABIKEHUE C ONIOPOIA Y
OOJBIIMHCTBA  OOJBHBIX € TSKeNBIMM  (popMaMu
OMAH/OMCAH Bce-Taku CTaHOBUTCS BOSMOXHBIM YXe K
MOJYTOMly OT Havasa 3a00JIeBaHuUSsI.

Knunuueckue npumepor 6occmanoenenus npu OBIIT u OMCAH.
[MpuBOIMM 1Ba KIMHUYECKUX TPUMEpA, HATJISTHO IEMOHCTPH-
pyloIIMX 0coO0eHHOCTH BoccTaHoBieHus mnpu OBIII u
OMCAH.

MMamuentka E., 55 net, mepeneciaa OBJIIT Tsokenmoit crerern B
2003 . B Bo3pacte 49 net. IIpu ocMoTpe Ha cpoke B 5,5 JeT
KaJyyeTcsl Ha ITOBHIIICHHYIO YTOMIISIEMOCTh TIpH Harpyske W
OHEMCHME CTOIl. M3 aHamHe3a M3BECTHO, 4TO 3a00JIeBaHHUE
MIPOrPeCcCUpoBajIo OBICTPO: IIyOOKMIA BSUIBIMA TeTpamape3 pas-
BUJICS Ha (hoHE TIepeoXIakaIcHNS YKe B TeUeHHUe TIepBOi Helle-
1 3a00neBaHmsl. B ocTpoM mieprosie cocTosTHIE MAIIMEHTKY Ha
nuke 3abojeBaHUS COOTBETCTBOBAIO 4-it cramuu mo CAIII
(tabsn. 5). [Ipu 3TOM TeueHue 3abojieBaHUSI OBUIO JOBOJLHO
OmarompusTHeIM. [lepwon TmaTto HACTYNMI elle A0 Hadama
TepanuM, MPOAOKUTEIbHOCTh €0 COCTaBUIa IMPUMEPHO 5
nHeit. TTanmeHTKe ObIIO CBOEBpeMEHHO, Ha 9 neHb 3a00JeBa-
HUS, TPOBEICHO TIATOTEHETUYECKOE JICUCHME: KypC MPOrpaMM-
Horo miasMagepe3a No 3 (cymMMapHBIi 00beM yaaleHHOI
MIa3MBI cocTaBua 5,8 1 w3 pacueta 90 MJI/KT MacChHl Tefa).
Tepamust 0bITa 3 (GEKTUBHA: IMOCTEIIEHHO CTajla Perpeccrupo-
BaTh HEBPOJIOTMYECKAsk CUMIITOMATHKA C BOCCTAHOBJIEHUEM JI0
3-it cramun o CAIL B TeueHue 3 Hemenb. Ilpu ocMoTpe Ha
IIECTOM TOMY OT Hayajia 3a00JIeBaHMsI B HEBPOJIOTMIECKOM CTa-
TyCe BBISIBIISIIOTCS JOCTaTOYHAsl MBIIIEYHAS CHJIA, OTCYTCTBHE
CTUJIOPAIMAILHOTO M aXWJIIoBa pedpieKcoB, OoJIeBast 1 BMOpa-
IIMOHHAS TMIIOCTE3HsI CTOIL. [1aIiieHTKa MOTHOCTHIO BEPHYIACh
K IPEeKHEMY POIY AesITebHOCTHU (ISTCKUIA JIOTOTIE).

[Mamuent 3., 54 net, nepeHec OMCAH Tsixenoii crerneHu B
2003 . B Bo3pacte 48 net (tabn. 5). [Ipu ocMoTpe Ha cpoke 5
JIeT ¥ 8 MeCSIIeB XaIyeTcs Ha Cl1ab0oCTh B pyKaX M HOTax, OBBI-
HIEHHYI0 YTOMJIIEMOCTb, HapylleHHE XOIbObl, OHEMEHUE
KHCTEH M CTOII, a TaKXe 0OJIM B HOTaX C BBIPAKEHHOCTBIO IO
BAIII 2 6anmna. M3 aHamMHe3a U3BECTHO, YTO TTYOOKMIA BSUTBINA
TeTpanapes B JaHHOM ClTyyae pa3BUIICS yXe B TeUEHHUE TIePBbIX
JIBYX THEH 3ab6oneBaHys. Pa3BUTHIO HEBPOJIOTUUECKOTO Hedu-
LIUTa TpeIIIecTBOBaIa auapes. B ocTpoM mepuome Ha IHKe
3a00J1€BaHUS COCTOSIHUE MAllMEHTa COOTBETCTBOBANO 4-1i CcTa-
quu o CAIL. TTponomkuteabHOCTD Meproa MiaaTo COCTaBU-
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Jia ipuMepHo 3 Hexenu. [anueHTy cBoeBpeMeHHO, Ha 10 neHb
OT Hayaja 3a00j1eBaHMsI, OBLTO TIPOBENEHO MATOTEHETHIYECKOE
JieueHne: Kypc mporpaMMHOro miasmadepesa Ne 4 (cymmap-
HBII 00bEeM yIadeHHO! M1a3Mbl — 12,5 1 u3 pacyeta 140 mii/kr
Macchl Tefa). DhdheKT Tepanuu BeIpaxaics B MpeKpalieHuu
HapacTaHMs CHMMIOTOMOB, OJHAKO IEPUOJA CTabMIM3ALMU
COCTOSTHUS ObLT ATMTENbHBIM (3 Helenu), a HeBPOJIOornyecKas
CUMIITOMAaTHKa PETpeccupoBaja KpaifHe MeIIeHHO: BOCCTa-
HoByieHue 10 3-i1 cragun 1o CAILLl oTMeueHO TOJTBKO K 3 Mecs-
1IaM OT HayaJja 3abojeBaHust. [Ipy ocMOTpe Ha IIECTOM Tofy OT
Havasia 3a00J1eBaHUsI B HEBPOJIOTMUYECKOM CTATYCE BBISIBIISIETCS
OCTATOYHBII Mape3 B KMCTIX M CTOMNaxX TyorHoi 3 O6amna (2-o
cragust mo CAII), rumoTpouu MbIILIL KUCTEH, TojeHel U
CTOT, CyXOXWIbHasi apediexcusi, 6oeBas W BUOpalMOHHAS
TUnocTe3us Kucreii u croim. [NalueHT uMeeT rpyImny WHBaIMI-
HOCTH, TMIOMEHSIT POJI IeSITeJbHOCTU BCIEACTBUE 3a00eBaHUS
(paHee paboTan ciecapeM Ha 3aBOJie, B HACTOSIIEE BpeMsS —
JEXYPHBIH MO TOABE3Y) U O CUX TIOp HYXXAAETCS] B HE3HAYM -
TEJIbHOIA ITOCTOPOHHE TOMOIIIH.

TakuM 00pa3oM, Y TIPeACTaBJICHHBIX MMAIIMEHTOB, TTEPEHECIINX
pasnbie opMbl CI'B, MCXOTHO COIMOCTaBMMBIX IO BO3PACTy U
MO TSZKECTU COCTOSIHMSL B OCTPOM IIEPUOME, ¢ ONMHAKOBBIM
CPOKOM [JaBHOCTU 3a00JieBaHUS, OTMEYEHa pa3Hasl CTEIeHb
BoccTaHoBeHus: 6ombHast ¢ OBJIT yxe K KOHIy TepBOTO
Mecslla OT Hayajna 3a0o/leBaHMsA CMOIJIA IPOWMTH C OIOpOi
Oonee 10 M ¢ mocIeAYIOLIMM MOJHBIM BOCCTAHOBJIEHUEM JIBU-
raTeJbHBIX HAPYIICHMH, YTO CIIOCOOCTBOBANIO OBICTPOMY BO3-
BpalleHMI0 B Tpodeccuio. B To ke BpeMmsi y manmeHTa C
OMCAH otmeyvanuch 3aMeJIeHHOe BOCCTAHOBIEHHE JIOKOMO-
TOPHBIX (DYHKIMI (IepHOA BOCCTAHOBJICHMS OO 3-i CcTamuu
CAII cocrabuin 3 Mecs11a), CTOUKUI BRIpaXKEHHBIIN pe3uayab-
HBII TBUTATETbHBIN Te(UINAT U MHBATUAN3ALNS, BEIHYIUBIIINE
00JBHOTO KapAWHATBHO CMEHUTD POJI ACATEITBHOCTH.

O0cyxaenne

Hamu ycraHOBIE€HO, YTO ABUTATeIbHBIC HApYIIEHUS pa3HOM
CTENEeHU BhIPAXEHHOCTH B OTIANICHHOM ITePHOJIe AKCOHATbHBIX
u aemuenuHusupyroneir popm CI'b (¢ maBHOCTbIO 3a001€Ba-
Hug 6onee 1 romga) coxpansiores B 40% ciyyaes. DTOT J0OCTa-
TOYHO BBICOKMIA TI0Ka3aTe/Ib 00YCI0BICH BHIOOPKOM MAllMEH-
TOB — B MCCJIeOBaHKME ObLIM BKJIIOYEHBI TOJBKO OOJIBHbIE, Y
KOTOPBIX B OCTPOM TIepHOJIe HAOMIOTAINCh HapyIIeHWS IBUTa-
TeJBHBIX (DYHKIMI, COOTBETCTBYIOIIME 3-11, 4-i1 U 5-i1 cTamusaM
o CAILl. HecMoTpst Ha 3TO, BhIpaXXeHHBIN CTOMKMIA OCTaTOY-
HBII IBUTATEIbHBIN Ie(UIINT PETUCTPUPOBAJICS JIWIIb Y KaX-
goro nsToro 60s1bHoro (18%, n=9) ¢ aBHOCTBIO 3200/ 1€BaHMS
Oosiee 1 roma; mpu 3TOM TOJIBKO B 6% ciyvyaeB (n=3) B 3Tu
CPOKH COXpaHSJIach HEOOXOAMMOCTh B HE3HAUYUTETBHOM
MOCTOPOHHEN oMoy, JlaHHbIe, BIIEpBbIE MOIyYEHHbIE HAMU
NpY aHalM3e OCTATOYHOIO HEBPOJOrMYECKOro aeduiuTa y
MockBuyeit, nepeHecmiux CI'B, MOMHOCTBIO COracyoTCsl C
pe3yJibTaTaMU FOJUIAHACKUX M HEMELIKUX YYeHBIX, UCCIIEA0BAB-
HIKX MAlMEeHTOB ¢ TSLKeIbIMU (hopMamu 3a0oneBaHust [23, 24].

B Hactosieit paboTe MOJHOCTBIO MOATBEPXKIEHBI JaHHBIE O
Xy[IIEM BOCCTAHOBJIEHUM MAllMEHTOB ¢ aKCOHAIbHBIMU (hOp-
Mamu CI'b no cpaBuenuio ¢ OBJIIT [4, 20, 22, 25]. Bmecre ¢
TeM, YCTAHOBJIEHO, YTO, HECMOTPS Ha 3aMEIUICHHBI! TeMIT BOC-
craHoBneHus a0 3-i craguu CAILl, 601bIIMHCTBO NALIMEHTOB
¢ OMAH/OMCAH wmoryr npoiitu 10 M 1 GoJiee yxe K 6 Mecsi-
IIaM OT Hauaja 3a00jIeBaHus, 1 JUIIb B 12% ciydaeB BoccTa-
HOBJIEHME XOAbObI 3aTsiruBaercs no 1 roga. Hare ucciemosa-
HHUE BIIEPBBIC AEMOHCTPUPYET OCOOCHHOCTH BOCCTAHOBJICHUS
Tsxenbix dopm OMAH/OMCAH vy eporneiiues (3tum dop-
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MaM HauOoJbliee BHUMAaHWUE YIENSAETCS YYEHBIMU M3 CTpaH
Boctoka, r1e mpencTaBIeHHOCTh aKCOHAIBHBIX (HOpPM Cpein
Bcex cmyuaeB CI'b mocturaer 65%). B orimuue oT maHHBIX
A. Hiraga u coaBrt. [20], onucaBLIMX AJUTEIbHOE COXpaHEHUE
obe3aBixkeHHocTH ¥ 5% manuentoB ¢ OMAH/OMCAH,
MOIOOHBIX C/Ty4aeB B HAIlleM MCCJIEIOBAHMU 33 aHANOTUYHBIIA
OTPE30K BPEMEHM HE OTMEYEHO.

N3BecTHO, YTO B OCHOBE PAHHETO BOCCTAHOBJICHWS HapYIIEH-
HBIX (PYHKUUI TP OCTPOM HMMMYHOOITOCPEIOBAHHOM aKCO-
HaJIbHOM TIOBPEXICHUU JIEXUT PaHHUI perpecc HapylIeHUs
TIpOBeJIEHUST BO30OYXKICHMS B ITepexBataXx PaHBbe IBHUTATEIIh-
HBIX HEPBOB («(PYHKLIMOHATBHO» 00paTHMBbIe OJIOKHM MpOBee-
HUS) U/WIM KOJIaTepaIbHbIA CIIPYTUHT COXPAaHHBIX aKCOHOB
[2, 26]. ITpu 3TOM BO3HMKAET BOIIPOC: ITOYEMY BO BCEX CITyUasIX
TIPY aKCOHATBHBIX (hOpMaXx IIOTHOTO BOCCTAHOBICHUS HE TIPO-
UCXOIMT M, KaK ITIPaBUJIO, Y TOAABISIONIEr0 OOJBIIMHCTBA
TaKHUX OOJBHBIX JUTUTETEHO COXpaHSETCsT TOM MIIM MHOM CTeTe-
HHU BBIPAXXEHHOCTH HeBponorndeckuit medpuunt? Mo MHEHMIO
OOJIBIIMHCTBA MCCIIE0BaTeNel, ereHepalns akCOHOB Mepu-
(hepryeCKNX HEPBOB BCIICICTBHE BAIEPOBCKOTO IEpepoXKIe-
HUS IBISETCS Beaylieil MopdoIornueckoil 0CHOBOM OCTaTOY-
HBIX IBUTATeIbHBIX HAPYIIEHUH, a CTEIIEHb €€ BHIPaKEHHOCTH
M COCTOSATEIBHOCTh TPOLECCOB PEMHHEPBALIMU OINPENCTISIOT
JaidpHelmi ucxon 3adoneBanus. OpHako A. Hiraga m coaBrT.
[20] yTBepXxmaioT, 4yTo MpU aKCOHAJIbHBIX (hopMax He Bcerga
pa3BUBACTCA JeTeHepals aKCOHOB, UTO OIpENeseT PeaKue
CIIy4ad IOCTATOYHO XOPOILIETO M OBICTPOTO BOCCTAHOBJICHMUS,
TOATBEPXICHHOTO Pe3yJIbTaTaMK KIMHUYECKOTO U Helpodu-
3uojoruyeckoro oocaegopanus. IlaTodusnonornyeckoi
OCHOBOII TaKOTO OJIATONPUSITHOTO TeUeHUS aKCOHATbHBIX
(opm CI'b aBTOpHI CUMTAIOT 0OpATUMBIE OJOKY, TOBPEXKACHUE
TOJIBKO TEPMHUHANECH ¢ ToCTIenylomuM 3hdOEeKTHBHBIM CIIpY-
THHTOM. B HaleM mccienoBaHUM He OBLTO HU OTHOTO MOH00-
HOTro OOJILHOTO.

B ornnume oT akcoHaNbHBIX (DOPM BOCCTAaHOBICHUE IIPU
OBJIT ocyuiecTpsieTcs 3a CYET peMUETMHU3ALMHU C POPMUPO-
BaHMEM HOBBHIX IepexBaToB PanBbe. [1oMHOIIEHHOCTH BOCCTA-
HOBJIEHHUS TIPY 3TOM OIpeesieTCs, MPeXae Bcero, 9PQpeKTrB-
HOCTbIO pabOThl BHOBb 00Opa30BaHHBIX TIEPEXBATOB, 10CTATOY-
HOIl CTETIEHbIO PEOpraHu3allii MeMOpPaHbl aKCOHA B TaHHOM
MecTe ¢ 00pa3oBaHMEeM HEOOXOAMMOTO [T TeHepaliii BO30YX-
JIEHUST KOJIMYECTBA HATpUEBbIX KaHaoB [3]. B OonbiinHCcTBe
CIly4aeB BOcCTaHOBHUTEIbHBIC mpomecchkl mpu OBJIIT cocros-
TeJIbHBI M 00eCTIEUNBAIOT XOpoIliee BOCCTaHOBeHHe. OMHAKO B
10—20% cnyJaeB Mpu TSDKEIOM TeUYeHWM 3a00/NeBaHUSI BO3-
MOXHO DPa3BUTHE BTOPMIHOIO aKCOHAIBHOTO IIOBPEXKICHMS,
KOTOpOE B CBOIO 04Yepedb U 00YCIOBIMBACT COXPAaHEHUE CTOM-
KOTO BBIpaXEHHOro ocratoyHoro aedbunurta npu OB/III. B
HallleM McclIeqoBaHuK TOMbKO 3% GOJbHBIX (n=2), mepeHec-
mmx OBJ/III, umenu B oTmaleHHOM IEpUOAE BBIPaKEHHBII
OCTAaTOYHBIN JBUTATENbHBI NEeMUIUT B KOHEYHOCTSAX CO
CHIDKCHHEM CIJIBI 10 <3 0aIoB.

MHTepeceH BriepBbie BBISIBICHHBIN B HACTOSIIIEM MCCIIEIOBA-
HUU (aKT ycyryoJaeHUs CEHCOPHBIX HAPYLIEHUH Y TallMeHTOB,
nepeHectux CI'b 6onee 5 et Hazaa. ComnocraBieHue BbIpa-
>KEHHOCTH YyBCTBUTEIBHBIX HAPYLIEHUI B OCTPOM TIEpUOJE He
BBISIBUJIO CTaTUCTUYECKOM Pa3HMLIBI B TpyImax OOJbHBIX ¢
KaraMHe30M MeHee 1 0oJjiee S5 JieT. DTo Jajlo OCHOBaHME Clie-
JIaTh BBIBOJ, O BKJIaJie B CEHCOPHBIE HAPYIIEHUS IPUCOSTNHIB-
LIMXCS COMYTCTBYIOIIMX MATOJOTUM, TaKUX KakK 3a00JeBaHUS
MTO3BOHOYHMKA, CaxapHbIiA J1a0eT, TOKCIIECKIE BO3IEHCTBHS
1 1p. OmHAKO B KaXXOM IIITOM CITyJae MPUYMHA TaK ¥ 0CTaNach
HEBBISICHEHHOM.
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BriepBbie MpoBeneHHBIA HAMM CPaBHUTEIbHBINA aHAIU3 Kaye-
CTBa XM3HM MalUEHTOB, MepeHecnx pasHbie popmbl CI'b, ¢
UCTIOJIb30BaHUEM OOLIECTIPUHATHIX B MUpPE OIPOCHUKOB ITOKA-
3aJ, YTO aKCOHaJbHble (DOPMBI XapaKTePU3YIOTC XYALIMMU
nokasaresiMu 1o cpaBHeHuto ¢ OBJITI. BriepBbie Takke ObL10
MOKa3aHO, YTO CYIIECTBEHHOE CHIDKEHUE KAa4eCTBa XXU3HU TIPH
CI'b o0ycoBieHO B MEPBYIO Ouepedb OCTATOYHBIMM JBUTa-
TeJBHBIMH HAapyIICHUSIMH, KOTOPHIE B HAaIlleM MCCIIEIOBAHUY B
IPYIIIE C aKCOHATBHBIMU (popMaMu perucTpupoBanuch B 100%
cllyyaeB. DTO HalLIO OTPaxkeHHE B CTATMCTUYECKM 3HAYMMOM
ymenblieHny y 6ombHeiXx ¢ OMAH/OMCAH cymMBbl 6arioB
Mo pyopuKam «(usndeckoe HYHKIIMOHMPOBAHUE» U «POJIEBOE
(busmaeckoe PyHKIMOHMPOBaHKE» oNpocHuKa SF-36, a Takxke
«MTOJBUXHOCTb» U «CaMOOOCTYXMBaHMe» ompocHuka NJ-29.
Hamm nanHBIe TOAIEPKUBAIOT, YTO COCTOSTHUE 3TOPOBBSI MM -
€HTOB, MepeHecHux akcoHanbHble (opmbl CI'b, 3ameTHO
OTpaHWYMBACT (U3NIECKYI0 AKTHBHOCTh M CYIIECCTBEHHO
BJIMSIET HA X TTOBCEIHEBHYIO IEATEIbHOCTD.
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Guillain-Barre syndrome: recovery patterns in demyelinating and axonal forms
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Key words: Guillain-Barre syndrome, recovery timing, residual symptoms, follow-up, quality of life

We carried out an examination of 74 patients who have had,
from 3 months to 36 years ago, Guillain—Barre syndrome (GBS)
with severe impairmenet of motor functions. The average fol-
low-up period was 2.3 years. Fifty-eight subjects had acute
inflammatory demyelinating polyneuropathy (AIDP), and the
remaining 16 patients had axonal forms. In the structure of
residual neurologic deficits of AIDP patients at all stages of early
recovery period (follow-up period <1 year) and in late (>1 year)
period sensory disorders and pain syndrome prevailed. The
majority of AIDP patients (90%) began to walk with support
after 1 month of onset, and occasionally (3%) six months later.

Patients with axonal forms could stand only after 6 months
(88%) and later (12% patients — up to 12 months). After 1 year
of onset, all AIDP patients walked unassisted, and most of them
return to their job. Over the equal follow-up period every third
patient with an axonal form remained dependent in their daily
living activities. This confirms that GBS is a disease with a favor-
able prognosis: even in severe cases most patients resumed walk-
ing after half a year, regardless of the disease form. Axonal forms
show lower recovery rate and greater severity of residual symp-
toms compared to AIDP, which affects quality of life in respec-
tive patients.

Konrakrnsiii agpec: Ipummna Jlapbs AsleKcaHIpoBHa — MJI. Hayd. coTp. J1a0. KiuH. Heiipodusuonorun ®IBY «HaydHbIi EHTp HEBPOIOTHI»
PAMH. 125367 Mocksa, Boroxonamckoe mocce, 1. 80. Tem.: +7 (495) 490-24-19, e-mail: DGrishina82@gmail.com;

Cymonesa H.A. — ct. Hayd. coTp. OTI. peaHMMaIiy 1 uHTeHcHBHOM Teparm ®I'BY «HIIH» PAMH;

[Mupagos M.A. — 3aMm. IupeKTOpa 10 HayJHOU paboTe, 3aB. OTI. peaHMMAlMK ¥ MHTeHcuBHOM Teparuu ®T'BY «HIIH» PAMH.
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InneprimkemMusa
1 CBOOOIHOpAAVKAJIbHBIN
I1CcOaJaHC KaK IIPOTrHOCTUYECKUE
MapKepbl OCTPOrO HAPYLICHUS
MO3IOBOI'0 KpOBOOOpaLleHU S

C.A. Pymsannesa, E.B. Cumna, A.C. Opiosa, B.A. Opiios, C.B. Boxepinu

T'BOY BIIO Iepswii Mockosckuii eocydapemeennbiii meduyurckuii yrugepcumem um. U.M. Ceuernosa Munzdpasa Poccuu;
T'b0Y BIIO Poccuiickuii Hayuonaabrbiil uccaedosamensckuil meouyunckuil ynusepcumem um. H. 1. ITupoeosa Munzopasa Poccuu (Mockea)

06caedosaro 395 6oabHbIX ¢ OCMPBIM UHCYABIMOM PAMUMHO20 XAPAKMepa: caxaphbiii duadem duaenocmuposan y 19,7%, eunepesuxemus evisiéaena y 41,8%
Ha 1-e cymicu u 48,9% na 2-e cymiu eochumanuzayuu. Tunepenuremus u caxaprbiii duadem Oviau cea3anbl ¢ Gonee 8bipadceHHbLM c60600HOPadUKANbHBM OuC-
0anancom u ymadiceasnu meenue UHCyabmd, CHUNCAS 60SMONCHOCMU pealbuaumayuu. Yemarosieo, umo nebaaeonpusmbiii ucxod (cmepms, msicenas unea-
Audusayus) npedonpedensitom nogviluerue Maiono8o2o duansdeeuda (MIIA), crudcenue anmunepexucrol akmugnocmu naasmol (AITA), eunepeauxemus u seii-
KOUUMOo3, umo Heo0Xxooumo y4umoieams npu nposeoeruu Hepeoxoppueupyioweli anmuoxcudanmuol mepanuy. Haubovuas aemanvHocms, Koppeaupoas-
uas ¢ 00seMoM BHYMPUMO320680li KAMACMPogbi, BbiAGIEHA Y NAYUEHMO8 ¢ 2unepeaukeMuell, coxpansioueiics Goaee 3 cymok om debroma uncyabma, Komopas
6bina 6 1,8 paza 6oavuie, wem y 60AbHbIX ¢ HOPMANLHBIM YPOBHEM 2ntok03bl Kposu. Tlokazanusmy 04s nposedeHus IHeP2OKOPPeKUUY SBATIOMCS YPOBEHD 2A10-
K03b! 8blute 6,6 Mmoas/a, aeiikoyumos — eviue 9 700, yposens AIIA — Huoice 3, yposers MJIA — Goaee 4 mimons/a.

KimoueBble c10Ba: ocTpoe HapyIeHHe MO3TOBOTO KPOBOOOPAIIIEHHs, OKCHIAHTHBIN CTPECe, CaXapHblii IMabeT, THIeprIMKeMus

HCYJIBT — PacIIpoCcTpaHeHHOE 3a00JIeBaHME, 9aCcTO

MIPUBOSIIEe K CMEPTEIEHOMY UCXOMY WU CTOM-

KO moTepe TpymocmocobHoctwm [2, 4]

Ob6paszoBanmne CcBOOOAHBIX pamukanoB (CP)

SIBTISIETCST KJTIOUEBBIM MEXaHM3MOM HepoHab-
HOTO TTOBPEXICHWS B pe3y/JbIaTe WIIEMHUM U perepdy3un
TKaHM TOJIOBHOTO Mo3ra [6]. ¥ 310poBoro yenoBeka aHTHOKCH -
JaHTHAS aKTHBHOCTH YPaBHOBEIIMBAeT 00pa3oBaHUE CBOOOI-
HBIX PagNKajoB, OMHAKO B CIy4ae WIIEMHU OalaHC MEXIY
aKTUBHBIMU (DOpMaMHM KHCIIOPOIa M aKTUBHOCTBIO aHTHOKCH-
TaHTHBIX CHUCTeM cMmemraercs B monb3y CP, mpuBomsa K okcu-
JaHTHOMY cTpeccy [5, 13].

TonoBHOM MO3T OCOOEHHO YYBCTBUTENEH K OKCHAAHTHOMY
CTpecCy BCIENCTBHE BBICOKOW TOTPEOHOCTH B KHUCIOPOIE,
BBICOKOTO CONEPXaHUS JUMUAOB, a TAKXKE B CBSI3U PEAKLUN
okucneHus godamuHa u riayramara [11]. BpenoHocHoe neii-
CTBHE OKCHUJAHTHOTO CTpecca TOBBINIAETCS B COCTOSTHUM
runepravikemuu [10], xotopasi, Mo pe3yasraTaM HEKOTODPBIX
UCCIIeIOBAHNUI, B OCTPOM TIEPUOJIe MHCY/IBTA SBISIETCS MapKe-
poM HebGarompusiTHoro mporHo3a [3, 15]. 3menenue Bo3-
MOXHOCTE! aHTUOKCUAAHTHOW CUCTEMbI MOXET BHOCUTDH
BKJIaJl B TAaTOJIOTMYECKME MPOLIECCHI, MPOTEKAIOLIME Y MAllUeH-
TOB C MHCYJILTOM U T1abeToM.

VuuTeiBas onpenesonyo pojib TUMEPIIMKEMUU TTPU OCTPhIX
HapylieHusx Mo3roBoro kposoobpaienusi (OHMK), nemsio
UCCNIEIOBAHUS CTAJI0 U3YYEHUE HApYyIICHWIA OanaHca CBOOO-
HBIX PAalUKaIOB Y OOJBbHBIX C MHCYIBTOM Ha (hOHE CaXxapHOro
nurabeta U TUIEPIIMKEMUN C OTIPeeJIeHUEM UX TPOTHOCTUYE-
CKO¥ 3HaUMMOCTH.

ITanuenTs! 0 MeTOIBI

O6cmenoBaHo 395 OOTBHBIX C OCTPHIM LiepeOPaTbHBIM HHCY/Ib-
TOM B Bospacte 28—94 net (63,3+12,6 set), u3 Hux 302 (76,5%)
GonmbHBIX ¢ nmemuyeckum (UMW) u 93 (23,5%) — ¢ remopparu-
yeckuM uHcynsroM (I'M), rocmTanu3anpoBaHHBIX B OTHEICHUS
I'KB Ne 15 mMm. O.M. ®unatoBa T. MOCKBH B TEepHOJ
2007—-2012 rr. XapakTep UHCYJIbTa yCTAHABAMBAICS Ha OCHOBA-
Hun KT/MPT, ximHMYecKol KapTWHBI, aHAMHECTHYECKUX
TTaHHBIX.

BceM 601bHBIM TTPOBOAMIICS KOMIUIEKCHBIH KITMHUKO-UHCTPY-
MEHTAIbHBII €XEIHEBHbII MOHUTOPUHT B AMHAMUKE, BKIIIO-
YAIOIINIi: OLIEHKY aHAMHe3a U Kao0; MOHUTOPUHT COMaThYe-
CKOTO COCTOSTHUSI (apTepHalibHOE JaBIEHUE, YacToTa Cepley-
HBIX COKpalleHuii, yactoTta AapixaHus, DKI, temmepartypa
Tena); KIMHUYECKUI M OMOXUMMYECKUU aHATU3bl KPOBHU.
OlieHKa HEBPOJIOTMYECKOTO CTaTyca MPOBOAMIACH TI0 IKaje
NIH-NINDS, mkane pyHKIMOHATBHOTO COCTOSHUSI U MOJU-
(punpoBaHHOI 1IKane PaHKKH.

NccnenoBanue cBobomHOpaauKanbHbIX mpoueccoB (CPIT) B
1a3Me KpoBH MPOBOAMUJIOCH B AMHAMUKE C OLIEHKOM CIeayio-
LIUX [TOKa3aTesei:

* TI0Ka3aTesIi FeHepaluy akTHBHbBIX (hOPM KUCIOPOa JICHKO-
mutamu (TADKI);

+ 6azanpHble ([TMXJI6) ¥ cTUMYIMpPOBAHHBIE 3MMO3aHOM
(I XJIc) moxkazaTenu MHTEHCUBHOCTY XeMUJIIOMUHECLIEH-
uuu (XJI) neikouuTos;

* MoKa3aTeJu AaHTUIEPEKUCHON aKTUBHOCTM BTOPUYHOI
m1a3Mbl (ATTA) ¥ MaJTOHOBBIN TUATBAETUL.
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Kucnoponnsie nmokazarenu rcciaeqoBald Ha afanTUPOBAHHOM
xemumomuHemometpe LKB «Wallac» (IlIBenust). Metoauka
uccienoBanust AIIA ocHOBaHa Ha M3MEPEHUU U COIIOCTABIIC-
HUM TT0Ka3aTeseil MHAYIMPOBAaHHOU nepekuchio Bogopoaa XJI
(mocne mobasmenus 0,05 mx 3% pactBopa H:0:) BropuuHOit
m1a3mbl U ee crioHTaHHo# XJI. KoHueHTpauuio M/A mia3Mbl
ompezaessi mo Metoauke Douest, paccunTbiBast mo dopmye:
C=[x10p / 1,56 (roe JI — ontuyeckast IIOTHOCTh, P — CTENICHb
pasBeneHus, 1,56 — momnpaBouHblii KO3 MUIMEHT), BbIpaxast
KOHEYHBIl pe3yasTaT B MKMOJIb Ha | JUTp TUIa3MBl.
KoHTposbHyto rpynmy cocTaBuiu 33 300pOBBIX YeloBeKa U
JIOHOpA.

Pe3ynsTatsl 0 00CYkKIeHHE

Ilpu rocnmWranM3aluy YpOBEHb TIJIIOKO3Bl KPOBU BBIIIE
6,6 MMonb/J1 ObLT y 41,8% (n=165) GOMBHBIX, B TO BpeMsI Kak
JIMATHO3 «caxapHblii nuader» (CJI), B T.U. BrepBbie BbISIBICH-
Hbli, ycTaHoBneH y 19,7% (n=78). BrepBble ycTaHOBIEHHbINA
MIPU CTal[MIOHAPHOM HaOmogeHun nuadet o1 v 5,3% (n=21)
nauueHToB. CymmapHo, v 22,1% OGO0JIbHBIX, MOCTYIMBLIKMX B
KIMHUKY ¢ MHCYIBTOM U THIeprankemueii (6e3 CJI B aHamHe-
3e), HabJII0AaI0Ch HapyIIEHUE TOJIEPAHTHOCTH K YIJIEBOIAM.

Takum 00pa3oM, TUNIepIIMKEeMUS BbIBIsIETCS B 2,2 pa3a valle,
yem auar”octupyercs CJI (p<0,05). V 22,8% mauueHTOB
TUIIEPIIMKEMMST MOXET ObITh OOYCIOBJIE€HA KaK TMIIOAMATHO-
ctukoit C/I, Tak 1 ocTpoha3HbIMU peakLUsIMU U MHCYINHOpPE-
3UCTEHTHOCTBIO.

Kputnueckue cocTosiHMsI, Cpeid KOTOPBIX ONMHUM W3 CaMbIX
JpaMaTUYHbIX SIBJISIETCS. MHCYJIBT, COMPOBOXIAIOTCS PEaKLIMsI-
MU Ha CTPECC, BKIIIOYAIOIIMMU aKTUBALMIO TUII0TAIaMO-THUIIO0-
(buzapHO-HAAMOYEYHUKOBOIT OcH [17], YTO MPUBOIUT K MOBHI-
LIEHUIO YPOBHSI IIIOKOKOPTUKOMIOB B CHIBOPOTKE KPOBH, TOP-
MOHOB CTpecca, B T.U. KOPTH30Jia, a TAKKe K aKTUBALMM CUM-
MIATUYECKOW BETETATUBHON HEPBHOW CUCTEMBI, COIIPOBOXIAI0-
mieiics  yBeJIMYEHHMEM YPOBHSA  KaTeXxoJaMUHOB  [16].
[ToBbIlIEHHBIN YPOBEHb KOPTU30Ja CTUMYIUPYET aKTUBHOCTD
[JIMKOJIN3a, TIMKOHEOTeHe3a, MPOTeonu3a U JIUNONU3a, YTO
TIPUBOJNT K Upe3MepHOI IPOIYKIINM ITIOKO3HI [7]. AIpeHannH
MPEMSTCTBYET TPAHCIIOPTY ITIOKO3bI B KJIETKH MyTeM Hapylle-
HUS CBSI3bIBAHMS MHCYJIMHA C PELENITOPOM, ITO3TOMY IOBBILIE-
HYE YPOBHS LIMPKYJIMPYIOILIETO afpeHATMHA MOXET MPUBECTH K
UHCYJIMHOPE3UCTEHTHOCTU C Pa3BUTHEM TUrepriukeMuu [8].
WNHcynbr Takxke CBA3aH C TOBBIILEHHBIM BOCTIATUTEIbHBIM
OTBETOM M BBICBOOOXICHMEM psda IIMTOKWHOB, aKTHBAIIMS
KOTOPBIX CBSI3aHAa C Pa3BUTUEM WHCYIMHOPE3UCTEHTHOCTH
[12]. CnenoBatenbHO, MHCYJIBT MOXKET BbI3bIBATH THIEPIIUKE-
MUIO OIOCPEJOBAHHO, YEpe3 AKTMBALMIO BOCTIAJIUTEIbHBIX
peakiuii, Haau4yMe KOTOPOW MOXHO Tpy0o OMNpeneisiTh Mo
YPOBHIO JIEWKOLIUTOB.

Tax, neiikouuros bite 10 000 BeisiBieH Hamu y 36,0% (n=142)
oonbHbIX ¢ OHMK npu rocnmranuzauuu. ITonTBepxaeHueM
ctpecc-peakimu mpu OHMK, yrsoxensonieit TeueHue 3a0oe-
BAHUS ¥ TIPOTHO3, SIBJISIETCS] TMHAMUKA BBISIBIICHUS THIIEPTITH-
KEMUH U JIEHKOIINTO3a, KOTOPbIE CTAHOBSTCS MAaKCUMaTbHBIMU
Ha 2—4-e CyTKH, YTO COOTBETCTBYET MEPUOAY PACIIMPEHUS 30H
TIEPBUIHOI ¥ BTOPMIHOI IIepedpabHOIM HimeMuH (puc. 1).

HauGosbliast JeTanbHOCTb, KOppEIMpOBaBIlas ¢ 00beMOM
BHYTPMMO3TOBOM KatacTpodsl, BbisgBiaeHa Y 160 maleHToB ¢
runepriikemueii (40,5%), a Taxxe y 127 nalueHToB, y KOTO-
peix CJI He 6b11 yetaHosneH (32,2%). [Ipu HOpManibHOM YPOB-
HE IJIIOKO3Hl JIETAJbHOCTh ObLTa HAMMEHbIIICH M COCTaBMJIA
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BuoXuMIYECKVIE MPOTHOCTUYECKVIE MApKEDI MHCYNbTa

CA
yCTaHoBNEH
v 19.7%

1cyt

2cyt. 3-4cyt. 5-6 cyT. 7-8 cyT. 9-11 cyT. 17-21 cyT.
[ mioko3a >6,6 I Neiikoumtsl >10 Thic.

puc. 1: [IMHaMUKa YacTOTbI BLISBNIEHA TVINEPITIMKEMAM U MEIKOLIMTO3a Y BOMbHbIX
C L1epeOpatbHbiM UHCYNIbTOM.

0 NETANIbHOCTb beM M
% NeTanbHoC 06bem OHMK >10 cm®
% %
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e i 636649
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He yCTaHoBEH ycmﬁoﬂsneH |'J1<»1K60%a I'n>|0é<%33 He YCTaHOBNIEH yCTaHoBneH —<=6,6 >6,6

100 931 96,2

100 7927
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0
0 cA Co  Tniokosa  [Mioko3a Ch CA  Mmiokosa  [Miokosa
HE YCTAHOBIIEH YCTAHOBNEH <=6,6 >6,6 He YCTaHOBNeH ycTaHoBMeH <=6,6 >6,6

ApTepuanbHas runepTeHaus
MoBTopHbI OHMK
[ MocTuHdbapKTHbiii KapavocKkepos

Wwemnyeckuit
Temopparuyeckuii

puc. 2: YacToTa NeTanbHbIX UCX0A0B, OONbLLIMX 0OBEMOB 04ara M aHaMHECTUYECKOIA
Cep/IE4HO-COCYMCTON KOMOPOUAHOCTH Y 0MbHbIX C LIepeBPANbHbIM UHCYb-
TOM.

22,5%, uto B 1,8 pasza MeHBIIIE, YeM Y OONBHBIX ¢ TUTIEPTINKE-
mueii (p<0,05). Hannuue CJI, mo-BUAMMOMY, XapaKTepu3yeTcs
aJanTUBHOM peaKIneil, TIOCKOIbKY Y 3THX OOJBHBIX JIeTallb-
HOCTh cocTaBmia 24,3% (B 1,7 paza MeHbIIe, YeM TIpH TUIIEp-
rmukemun, p<0,05). Yame omnpenensiuch MO JaHHBIM
KT/MPT ummemmaeckue ogaru oobemoM MeHee 10 cM® 1 1aKy-
HapHbIe MHCYMBTHI, MIPU 3TOM YacToTa apTepUabHON TUIep-
TeH3uu, nepeHeceHHbIX B aHamHese OHMK u wmHpapkToB
MUOKap/a Oblia HanOobIIel (puc. 2).

Iuneprnukemus, BuisiBasieMast B iepsbie 1o OHMK, yrske-
JISIeT TeueHMe MHCYJIbTa, Mpeaonpenenss ucxod. Tak, yactora
HeOIaronpUATHOTO MCXOa 3apeTUCTPHPOBAHA TIPH TUTIEPIIIH-
KeMuu Ha 1-¢ cytku Ha 59% uvarie, Ha 2-¢ cyTku — Ha 53%
yaiie, Ha 3-u CyTKu — Ha 75% yaliie 1Mo CpaBHEHUIO ¢ MalueH-
TaMU C HOPMAJbHBIM YPOBHEM ITIOKO3bl KPOBM B TOT K€
TIepHO.

Takum obpa3om, y 00bHbIX 03 [1abeTa runepriiMKeMust, pas-
BUBAIOIIASCS B pe3y/IbTaTe MHCYJIBTa, CBSI3aHa C BEICOKUM PHC-
KoM cMepTHOCTH. C IPYyToil CTOPOHBI, THITEPIIUKEMUSI, acCO-
uuuposaHHas ¢ CJI, He cBsi3aHa ¢ BBICOKMM PUCKOM CMEPTHO-
ctu y nauueHtoB ¢ OHMK.

Vxe Ha 1-e CyTKM OT MOMEHTa pa3BUTUSI OCTPOTO MHCYJIbTa
MeXy TpyrmnaMu 6ombHBIX ¢ 1 6e3 CJI Habaromammch cTaTh-
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puc. 3; [lucoanarc CPIy GonbHbIX C LiepedpanbHbiM UHCYNLTOM C U 663 CaxapHoro
nmaﬁeTa 1 TUNeprankeMmn.
Mpumeyanus:*-p<0,05 — KOCTOBEPHOE OTAMYME MoKa3aTens T HopMbl; #-p<0,05 — MeXTpynnosoe pasnuiue

CTUYECKM 3HAYMMble Pa3IMyusl 0 YPOBHSAM BCEX MapKepoB
CPII. BrigBneHa TeHIeHIMS K 0ojiee BBHICOKMM YPOBHSIM
MUXJIc, MIA n cauxenuio AITA y 60JbHBIX ¢ MHCYJIBTOM Ha
done CII (p<0,05), yTo roBOPUT O OOJbIIEH UCTOLIEHHOCTH Y
3TUX OOJIBHBIX CHCTEM BHYTPMKJIETOYHON aHTHMOKCHUIAHTHOMN
3alIUTEl M 00 3Heproaeduuute. B To Xe BpeMsl HaMBBICIIMIA
CBOOOIHOPAMUKAIbHBIN AUCOATaHC 3apeTUCTPUPOBAH Y 00JIb-
HBIX C TUTEPTIIMKEMHUEH, YTO BHIPAXaIoCch B HAUOoJee 3HAYM-
MoM cHipkeHun 3amutHoi ATTA (p<0,01) 1 HapacTaHM Map-
Kepa Kj1eTouHoii nectpykuuu — MJIA (puc. 3).

B xome mccnenoBaHWs BBISIBJIEHO, YTO MMEHHO ITEPEKMCHO-
mumunable mokazatenu CPII sBistiotcss Hambomee paHHUMMU
MapKepaMy TSDKECTH M TeUYeHMs MHCYNBTa, OINEepeXaroliMu
Pa3BUTHE TUTIEPIIIMKEMHHN U JISHKOIIMTO3A.

BbICOKO 3HAUMMBIMY TPOTHOCTHYECKUMHU MapKepaMHy sIBUJTNCH
TaKXe MMOBHINICHHEIH ypoBeHb MJIA (>3,5 MKMOJB/) U CHU-
xenue AITA (<3). Cpeau G0NBHBIX ¢ BHICOKUM TUTpoM MJIA
TUMEePIIMKEMHUS yeTaHoBIeHa Y 29,7% BbimucaHHbIX 1 52,0%
ymepiux (p<0,05), cpean 6oabHbIX ¢ HU3KUM ATTA —y 26,8%
BbikuBLIMX U 50,0% ymepiux (p<0,05).

VYpoBeHb rmoko3sl, JeiikouutoB, MIA u AIIA npu rocnuTa-
JIM3aIIH KOPPETUPYIOT ¢ (DYHKIIMOHABHBIM BOCCTAHOBJICHU-
eM 1o mkane PankuH mpu Beimucke. [Ipu xopoiem BoccTa-
HoBneHuu (0 OamnoB mo PaHkuH) ypoeHb MJIA ObLT HOp-
MalbHBIM Y 99,6% 0OosbHbIX, AIIA — y 66,7%, npu MI0XOM
(4-5 6amnoB mo PankuH) — ypoBens MJIA 1ipy rocriuranmsa-
11K OBbIT TTIOBBIMEH ¥ 63,9%, a AITA cHitkeH y 46,7% nanmeH-
ToB (p<0,05). ITpu xopoleM BOCCTAaHOBIEHUY TUTIEPTIUKEMMS
BblsBJIeHA Y 34,9% GOIbHBIX, JeiKouTo3 — y 19,5%, mpu ruio-
xoM (5 6aytoB) — v 52,2% u 52,9% nalmMeHTOB COOTBETCTBEH-
Ho (p<0,05) (puc. 4).

OrmpeneieHo, 9TO 0 BRICOKOM PUCKE JIETATBHOTO NCX0Ma (Irar-
HOCTMYECKAsI TOYHOCTh ¥ YyBCTBUTEIBHOCTD BbIlle 82%) CBU-
JETEILCTBYIOT CIIEAYIONINE TTOKA3aTeIn, PETUCTPUPYEMbIE TIPU
TOCTIUTATM3AIMY TTAIIUEHTOB C OCTPHIM MHCYJIBTOM Pa3IMIHO-
T'0 XapakTepa: ypOBeHb [JTI0KO3bl KPOBU — Oostee 15,6 MMOJIb/I1,
neiikounToB — Bhime 14 600, MIA — Gonee 5,3 MKMOIb/1,
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puc. 4: BoccTaHoBneHue no Lukane PAHKMH K MOMEHTY BbINMCKM MALMEHTOB, UMEB-
UMX PA3NMYHbIE YPOBHM T10KO3bI KDOBY, nedikoLwTos, AMA u MIA npu roc-
NUATANN3aLNN.

ATTIA — Hieke 1,85. O HM3KOM pHCKE CBUIETEIBLCTBYIOT YpO-
BEHb TJIIOKO3HI KPOBH — MeHee 5,2 MMOITb/J, IEUKOIIUTOB —
menee 5 400, MIA — menee 1,5 Mkmonp/1, AITA — 6oree 4,3.
YcraHoBNEHO, YTO MOKA3aHUSIMU 1711 HA3HAYEHHUST IHEPTOKOP-
PUTHPYIOLIEH Teparuy SIBJISIOTCS YPOBEHD ITIOKO3BI — BBIIIE
6,6 MMoJIb/11, neiikouutoB — Bbie 9 700, ypoBeHb AITA<3,
ypoBeHb MJIA>4 MKMOJIB/I1.

N3BecTHO, UTO pUCK CMEPTH OT UHCYIbTa cpeau 00bHbIX C/I B
2,8—3,8 pasa Bbillle 110 CpaBHEHUIO MallMEHTAMMU, HE CTpaalo-
IMIAMY JaHHBIM 3a0oneBaHueM [1, 9, 14], omHaKo TOMyYeHHBIE
HaMM JaHHBIE CBUIECTEJIbCTBYIOT O TOM, YTO HauOOJblIas
JIeTATBHOCTD, KOPPEIUPOBaBIIas ¢ 00beMOM BHYTPUMO3TOBOM
KaTacTpo(bl, BBIIBICHA Y ALMEHTOB ¢ TUIIEPITTMKEMUEH, YTO
CBSI3aHO CO CTpecCc-peaklieil Ha MHCYJIBT Kak KpUTHYECKOe
cocrostHue. [1py HOpMaTbHOM YPOBHE TTIOKO3BI JIETATEHOCTD
oka3zanach HauMmeHbIeil. Hanuune CJI xapakTepu3syeTcs anar-
TUBHOM peaxiiell, OCKOMbKY Y 3TUX OOJbHBIX JIETAIbHOCTh
ObTa B 1,7 pa3a MeHbIe, 9eM IIPHU TUIEPIITMKEMUH, Yalle
onpenensmuchk 1mo aaHHeIM KT/MPT umeMuueckue ouaru
oobeMoM MeHee 10 cM® M JaKyHapHbIe WHCYIBTHI, MPU 3TOM
JacTOTa apTepUaTbHON TUTIEPTEH3UH, TIEPEHECEHHBIX B aHAM-
He3ze OHMK u nHpapkToB MUOKapaa OblTa HAUOOJBILCH.

IuneprinvkeMus ¥ caxapHblii AMa0eT YTSKEISIIOT TeueHHE
MHCYJIBTa U CHUXAlOT BO3MOXHOCTM peabunuTauuu. CBs3b
MEXIy TUIEPITTMKEMIEH M IUIOXMM KIMHUYECKAM MCXOIOM
0oJjiee BbIpaXeHa, KOraa TUIIEPIIMKEMMs COXPAHSETCS B Teue-
HME TIEPBBIX HECKOJBbKMX AHEH IOC/Ie OCTPOTrO MHCYJbTA. Y
0OJBHBIX Ha (DOHE THITCPIIMKEMUN M CaXapHOTO AuabeTa yxe
Ha l-e CYTKM MHCYJIbTa CBOOOTHOPAAMKAJbHBIN AucOanaHC
Oosiee BbIpaXEeH MO cpaBHEHUIO ¢ OonbHBIMM 0e3 C]I, uro
HEOOXOMMMO YYUTHIBATh IIPU IIPOBEACHUM SHEPTOKOPPUIH-
pyIoLIe aHTUOKCUIAHTHOM TEPAIUHu.
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Hyperglycemia and free radical imbalance as prognostic factors in acute stroke
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Russian National Research Medical University named after N.1. Pirogov (Moscow)
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We evaluated 395 patients with acute stroke: diabetes mellitus was
diagnosed in 19.5%, hyperglycemia was observed in 41.8% patients
on day 1 and in 48.9% on day 2 after admission. Hyperglycemia
and diabetes were associated with more severe free radical imbal-
ance and worsened the outcome in stroke patients, decreasing
rehabilitation potential. The increase of malonic dialdehyde
(MDA), decrease of antiperoxide plasma activity (APA), hyper-
glycemia and high leucocyte count are shown to be prognostic fac-

tors of adverse outcome (death, severe disability), which should be
taken into account during antioxidant therapy. The highest mortal-
ity rate, which showed correlation with the size of stroke, was
observed in patients with hyperglycemia persisting more than 3
days after stroke onset, and it was 1.8-fold higher than in patients
with normoglycemia. Indications for target antioxidant therapy
are: blood glucose > 6.6 mmol/l, leucocyte count >9 700, APC
level <3, and MDA level >4 umol/I.
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SKCHepI/IMEHTaJIbHaﬂ HEBPOJIOTrHsA

ITnatdopma ojiga n3ydeHuss 00Jae3HU
[eHTuHITOHA HA OCHOBE
VHIYLIUPOBAHHBIX IUTIOPUITOTEHTHBIX
CTBOJIOBBIX KJIETOK

E.Jl. Hekpacos, O.C. Jledenesa, E.M. Bacuna, A.H. Boromazosa, 11.B. Yectkos, C.JI. Kucenes, M.A. Jlarapbkosa,
C.A. Kmomuukos, C.H. Winapuomkun, U.A. [pisentukoB

OI'bYH «HUncmumym obweii eenemuxy um. H.U. Basunosa» PAH;
OIBYH «Hucmumym monexyasproii eenemuru» PAH;
QIBY «Hayynoiii yenmp nesposoeuu» PAMH (Mockea)

bonesnv Tenmunemona (BI) — 00HO u3 Haubosee maceabix HacaedcmeeHHbIX HelipodezeHepamugHbix 3a001e6arull yeaosekd, 00yci061eHHOe IKChAHCUell
mandemuvix CAG-nosmopos 6 eene HTT. HedagHo paspabomarnnas mexnonoeus eeHemu4eckoeo penpoepammuposanus no3eonsem u3 uopooracmos Koxcu u
dpyeux JoCHynHbIX COMAMUHECKUX KACMOK 0peaHu3ma noAy4ams uHAy4uposartsie natopunomenmusie cmeonosvie kaemiu (MIICK), nocaednue, 6 ceoio oue-
pedb, MO2ym He0epaHUMeHHO pacmu 8 Kyabmype u OugdepeHyuposamscs 6 Alodble mMunbl KMok, 8 m.4. HelipoHbl, HeoOX00UMble 015 U3y4eHUs MOACKYAAPHBIX
Mexanuzmos passumus I u dpyeux neiipodezenepamuenvix 3ab0nesanuii. Hamu ¢ nomoubto aenmusupycroii mpancexyuu Oviau noayuenst UIICK u3 nep-
BuUUHbIX (udpodaacmos, e3smoix om mpex nauuenmos ¢ bI' wcenckoeo nosa (42—46 konuii CAG-nosmopos 6 mymarnmuom anneae). Sgexmugrocmo noay-
uenus UIICK cocmasuna oxono 0,2%. U3 kaoroe HIICK Ovuau noayuenst Im6puoudsie meavya, a maxaice noKasaro, 4mo 6 pesyavimame CHOHMAHHOU oug-
epenyuposku UIICK popmuposanuce npoussoorsie scex mpex 3apoobiiiedbix aucmio8. Co30anHbill HaMu HAOOP KACMOYHbIX AUHULL A6ASeMCS HA Ce200HAUI-
Hull OeHb YHUKanbHou naamgopmoii 05 usyuenus bI. On modcem Obimb Ucnoab308aH 04 C030aHUS HPPEKMUBHOL CUCIMeMb, HANPABACHHOI HA PACKPbIMie
MoAeKyAsSpHbix Mexanuamos bI u nouck HogbiX AeKapcimeeHHbIX Hpenapamos-HeiiponpomeKmopos Memooamu 8bicoKonpoU3800UMenbHO20 CKPUHUHEA.

Kntouesbie cioBa: 60/1¢3Hb [EHTUHITOHA, MHIYLMPOBAHHbIE TUTIOPUTIOTEHTHBIC CTBOJIOBBIE KIETKM, TeHETHIECKOE PEMPOrpaMMUPOBaHIE

TKPBITHE WHAYIUPOBAHHBIX ILTIOPUIIOTEHTHBIX UM ¥ OTCYTCTBHEM JO HACTOSIIETO BPEMEHM KaKUX-THOO
CTBOJIOBHIX KyIeTOK B 2006 T. [24] BXOZUT B JECATKY 3(hGOEKTUBHBIX 3THONATOTCHETUYECKUX METONOB JICUCHHUS.
BaXXHEHIINX OTKPBITHIA epBoro aecsatunetust XXI BecbMma gpamMaTUHO TO, YTO KIMHMKA 3a00J1€BaHUS Pa3BUBa-
Beka M0 BEpCHUU 3KCIEPTOB XypHana “Science”. eTCsl OOBIYHO Ha 4—5-M NecATUNETUSIX XU3HU (CPETHUIA BO3-
HTIICK nonygaror u3 coMaTHIECKUX KIIETOK, Iepe- pact Havana — 35—44 et [6]), mpuyeM BCIEACTBUE MMPAKTH-
BOJIS UX C TIOMOIIBIO Habopa onpeaeJeHHbIX TPAHCKPUOLIMOH- Yecku IOJHON MEHETPAHTHOCTH MyTaHTHoro reHa BI ero
HbIX (DaKTOPOB B IIIOPUIIOTEHTHOE COCTOSHUE. Brepsbie HOCHUTEIb HEU30exXHO 3a0oeBaeT. JleTh 60JbHOr0 OTHOCATCS
yesnoBeyeckue UTTCK 6w momydyens B 2007 1. [23]. UTICK K TPYIIE PUCKA C BEPOSTHOCTBIO Mepefaayd UM MYTaHTHOTO
MOTYT OBITH TOJYYeHBI M3 COMATMYECKMX KIETOK JH000ro reHa 50%. BI' HeyKJIOHHO IPOrpeccUpyeT M Heu30eXHO
MallMeHTa ¥ TI0 CBOMM CBOMCTBAM aHAJIOTUYHBI SMOPHOHAbE- 3aKaHYMBAETCS MOJTHBIM pacIiafoM JTMYHOCTH W 00€3IBIKEH-
HBIM CcTBOJIOBBIM KiieTKaM (DCK), T.e. crmoCOOHBI HEOTpaHU- HOCTBIO OOJIBHBIX, TPEOYIOLIMX MOCTOSHHOTO yxona. CMepTs,
YEeHHO MOAAEPXUBATHCS B KYJIBTYpe ¥ TU(hepeHIIMPOBATHCS B KakK MpaBWJIO, HACTyMmaeT BCIEICTBHE MHTEPKYPPEHTHBIX
JIIOOBIE TUIIBI KJIETOK YeoBeKa. MOXHO HalesAThCs, UTO MOCTIe MHGEKIUH, 00IIero MCTOIEHNS, MO0 acMpaluy TBepIOM
TIATeIbHBIX M nHTeHCUBHBIX HccienoBanuii UTICK oxu Haii- Wav kuakod nuiuM. MenuaHa BbiKMBaemocTu npu bIT
JyT IIMPOKOE MPUMEHEHUE B JIEUEHUN HelipolereHepaTHBHBIX cocrapisieT 15—18 net (konebanus ot 5 1o >25 net), cpeaHuit
U IpyruX HEBPOJOIMYECKUX 3a00JIeBaHMIi YelI0BEKa, a TaKKe BO3pacT cMepTh — 54—55 ner [11].
OYIyT MCIIONMB30BAThCS B KaueCTBEe 3((DEKTUBHBIX TECT-CUCTEM
in vitro 1151 pa3paOOTK1 HOBBIX JIEKAPCTB. Kionvposanve reHa HTT, MyTalus B KOTOPOM TTPHBOINT K
pas3BuTuio BI, SBMIOCH IMEPBHIM BaXXHEHIIIAM IIIATOM B M3yde-
bonesnn (xopest) [eHTUHTITOHA — OHO M3 HauOOJee U3BECT- HUK MoJieKysipHoii 6uostoruu BI' [26]. ITpu nanHoM 3a6oite-
HBIX 5KCTpanMpaMUIHBIX HelpoaereHepaTBHEIX 3a00JeBa- BaHWM MMEET MECTO aHOMAJIbHOE YBEJTMUCHHE («IKCIAHCHUSI»)
HWif ¢  ayTOCOMHO-JOMHHAHTHHIM  HAcJIeIOBaHHEM. TPUHYKJICOTUAHBIX IMTO3UH-afieHUH-TYyaHuHOBBIX (CAG)
Pacnpocrpanennocts BI' konebnercs ot 0,1-0,38 (AnoHus, MOBTOPOB B MepBoM 3K30He reHa HTT. JlaHHBIM TeH COCTOUT
ctpanbl Acdpuku) 1o 3—7 (ctpanbl 3anagHoil U BocTouHoii 13 67 5K30HOB 1 UMeeT AuHy 6osee 200 T.11.0.(TBIC. Tap OCHO-
Epomnsi, CIIA, Kanazna) Ha 100 Teic. HaceaeHus [6], B HeKO- Baamit). Hopmanehere amremn HTT comepxar 10—35 CAG-
TOPBIX MOMYIALUSAX moxoms 10 15—17 u Beime Ha 100 ThIC. noBTopoB (MenuaHa — 18). Anmnenu ¢ yuciom CAG-moBTOpoB
(0. Tacmanus, Benecyana). Bot yxe 6onee 100 ner bI' npu- 27—35 Ha3bIBAIOT MPOMEXYTOUHBIMU MM «MYyTaOEJIbHBIMU»
KOBBIBAET K ceOe MPUCTAbHOS BHUMAHUE MCCIIeNoBaTeNeil BO [19], T.X. oHH ABNISAIOTCS McTOUHUKOM 3KcmaHcun CAG-1ToBTO-
BCEM MHUpE. DTO CBSI3aHO IpekKIe BCEro ¢ 0CO00M TIKECThIO POB B IIOC/IEAYIOLIMX TOKOJIEHUSIX ¢ puckoM 6—10% [22], onHa-
CTpafilaHusl, XapaKTePU3YIOIIEToCs Pa3BUTHEM U HEYKJIIOHHBIM KO MX HOCUTEIM CaMM He 3a00JieBaloT. KommyecTBo MOBTOPOB
MPOTPECCUPOBAHUEM XOPEUICCKUX TUIIEPKUHE30B, TMIHOCT- 36—39 Ha3bIBAIOT «30HOI HEMOJHOM MEHETPAHTHOCTUY, T.K. Y
HBIX ¥ KOTHUTUBHBIX HAPYLICHUH BIUIOTH 0 TSKEJIOM TeMEH- HOCHTeJIel MOI00HbIX ajlieneii KiuHmdecku MaHudectHas bI
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pa3BUBACTCS B PeIKUX CITyyasx (YacToTa He OMUcaHa), HepeaKo
B aTUTIMYHO MSATKOU popMe M BechMa MPEKIIOHHOM BO3pacTe
[9, 25]. Y 6OMbHBIX THMMYHBIMU KIMHUIECKN MAaHU(DECTHRIMU
opmamu BI' uucno CAG-tpumnnetoB coctasiser 40 u 6oee, B
peaKkux ciaydasgx oHo MoxeT mpeBbimaTh 100. PaznuuHbIMU
TPYIIIaMK MCCenoBaTeneil ObITM BHISBICHBI Pa3HOOOPAa3HBIE
3HaYMMble KJIMHMUKO-TEHETUYeckue Koppeasuuu npu BT
ITokasaHo, 4to ¢ yBenuueHueM yucaa konuii CAG-1moBTOpoB
CHIKaeTCs Bo3pacT Havana 6onesnu [4, 15, 16], Bo3pacr nebro-
Ta OTHEJbHBIX KIMHMYECKMX CHMMITOMOB M BO3pacT CMEPTH
[5, 21], a Takke ycKopsieTcsl TeMIT IPOrpeccUpoBaHus 3abose-
BaHud [1,2, 12, 14, 21]. [eHTUHITUH MKXPOKO IKCIIPECCUPYETCS
B pa3IMyYHbIX opraHax u TkaHsx. [Ipu BI' MeTomoM aeKTpoH-
HOW MUKPOCKOIIMW B HEWPOHAX CTPMATyMa BBISBISIOTCS
XapaKTepHbIe BHYTPUSAACPHBIC BKIIOUCHMS, TIPEACTABISIONINE
c000ii BHICOKOMOJIEKYJISIDHBIE aMUJIOUIONIONO0HbIE arperaThl
[20]. ITpucyrcTBUE B COCTaBe BKIIOYEHUNA MYTAaHTHOTO Oeika
TCHTUHITHHA TIOATBEPXIAETCS C MTOMOIIBI0 MMMYHOTHUCTOXH-
Mu4eckoro uccaenoBanus [10, 17]. OyHKIMS 1aHHOTO OejKa
JI0 CHX TIOp TOYHO HEU3BECTHA, U €€ N3YYEHUE MPENCTaBISETC,
TaKKUM 00pa30M, OIHOM 13 aKTyallbHBIX TPO0JIEM COBPEMEHHOM
HENpPOOHONOTHH.

B HacTosmieit paboTe MBI IIpeCTaBIsIeM IepPBbIC Pe3yabTa-

el monydenust UIICK u HeiipoHoB u3 ¢ubpobractos
OonbHBIX BT

TTanuenTbl H METO/IbI HCCIENOBAHUS

IToxygenne Kynbrypbl puodpo0dIaCTOB M3 OHONTATOB
KOXKH YeJI0BEKa

B Hacrostiiee ucciaenoBaHue ObLTM BKJIOYEHBI 3 MallMEeHTa
xeHckoro nona ¢ bI. Yucno kornuit CAG-noBTOPOB B MyTaHT-
HoM TeHe — 42. Ilocne moamucanus MHGOPMUPOBAHHOTO
COMTacHs MallieHTa BBITIOIHSIACh OMOTCHS KOXHU MPEATIEYbS.
buonTat XpaHunu B cpene 1S KylIsTUBAPOBaHUS (Hubpobdia-
cToB* He Oonee 5 yacoB. DKCIIAHTAT B Karjie Cpelbl IoMelia-
Ju Ha kpbiniky yamku [etpu (Corning, CIIA) u ocTpbIM cTe-
PUJIbHBIM CKaJIbIeIeM pa3pe3ald Ha HEOONbIINe KYCOUKU
(pa3mep mopsaka 1 mm°). IomydyeHHBIE KYCOUKM TTOMEIIAIN
KaXIblii B OTAEIbHYIO Yaniky [TeTpu suameTpoM 35 MM U TIpU-
KMMaJ CBEpXY CTEPUIbHBIM TIOKPOBHBIM cTekiom (Menzel-
Glaser, [epmanust). Ha crexio HanuBaau cpedy M KyJIbTUBU-
poBaHus ¢uOpobaacToB, 5 MJI Ha OfHY yalky 35 MMm. Pa3 B
HEJIETI0 MEHSUTH CPey Ha CBEXYIO TSI KYJIETMBUPOBAHMS (prd-
pobmacToB (5 M), cTapasch He CABUHYTH IMTOKPOBHOE CTEKIIO.
[TpumepHo yepe3 3 HemeaM pacceBaiM MOTYYMBIIUIICS MOHO-
croit pubpobracTos.

Kynbrusuposanue ¢udpodiacTos

OuOpOOIACTE PACTIIM B Cpefie U WX KYJIETUBMPOBAHUS.
Cpeny MeHsuM pa3 B 2—4 1HS, Ha yamky 35 MM ¢ ¢pudpooba-
cTamu HamuBaau 2—4 ma cpensl. KieTku maccupoBaiu ¢
ncronab3oBanueM 2,5 mr/mi tpunicuHa (Hyclone, CIHA).

3amopaxkuBaHHe KJIETOK

KneTku cHuManu ¢ yalku TakuM ke o0pa3oM, Kak U IIpu
nepeceBe. 3arem cycrneHauposanu B 0,5 max FBS (Hyclone,
CIUA) u akKypaTHO MEPEHOCUIIM B KPUOBHUANY, COAEPKAIIYIO
0,5 Mt oxmaxaeHHo 10 4—12°C cpenbl 711 3aMOPO3KH KIIETOK.
Cpasy 1ocjie 3TOro KpuMoBHMally MepeHOCWIM Ha 24 vaca Ha

* 3pech M fianee B TEKCTE: COCTaB CPeL, NPUMEHTBLLKXCA B NPOLIECCE NPOBOANMBIX IKCTIEPUMEHTOB, MOXET 6biTb Hanpas-
JIEH BCEM 3aMHTEPECOBAHHbIM YUTATENAIM NO 3anpocy (CM. anpec ana KOppeCI'IOHﬂ,eHLlMM).
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Bone3Hb [eHTUHITOHa 1 MHAYLMPOBAHHbIE NOPUNOTEHTHLIE CTBOIOBLIE KNETKM

—70°C. Ha cnenytomuii 1eHb KpUOBUAJBI TIEPEMEIIATH B KU -
KMii a30T TSI TTPOINOJDKUTETBHOTO XpaHeHHS. B 1 M cpempt
3aMOPaXUBaIM KJIETKU OfAHOM 35 MM vaiku ¢ 50—80% MoHO-
CJI0S1.

Kyasrusuposanue DCK u UIICK uvenoseka

KynsrrBrpoBaHue TIPOBOAMIN B Cpelie JUISl KYJIbTUBUPOBAHMUS
ACK n MIICK uenoBeka mTeSR1 (Stem Cell Technologies,
Kanazna) B cooTBeTCTBUM ¢ MHCTPYKLUSIMU TIpou3BoauTeNs. B
KauecTBE MOMIOXKKM JUI KYJIBTUBUPOBAHUS MHCIIOIb30BANN
Matrigel (BD Biosciences, CIIIA). [TpurotoBneHre TOKPHITHIX
MaTpuresieM KyJIbTypaJIbHBIX YalleK U IUIAHIIeTOB MPOU3BOAU-
JIM B COOTBETCTBUY C MHCTPYKIMSAMHU TIpou3Boauteis. Knetku
MAcCUPOBAIIM C WUCTONB30BAaHMEM | MI/MJI  JHCHA3bl
(Invitrogen, CIIIA).

Ionyyenne UTICK

®ubpobracTel Koxu yenobeka (mpumepHo 40 000 ki1eToK) B
cpene 11t KyasTiuBupoBaHus puodpodnacroB ¢ bFGF 2 ur/mn
(PeproTech, CILIA) pacceBamu Ha KyJIBTYPaIbHYIO YaliKy 35 MM
(Corning, CIIIA). Yepes 2 aHs rmocie pacceBa KIeTKU MHQULU-
POBAIN YETHIPEMS OPUTHHATBHBIMH JICHTUBUPYCHBIMU BEKTO-
pamu LeGO-hOCT4, LeGO-hSOX2, LeGO-hc-Myc, LeGO-
hKLF4, MOI 10, 10, 2,5 u 5 coorBerctBeHHO. [Ipouenypsl
PpabOTHI ¢ STUMHM JICHTUBIPYCHBIMHI BEKTOPAMH OITMCAHBI paHee
[3]. B cpemy kK ximeTkam JOOABISUIM BajbIIPOEBYIO KUCIOTY
(VPA) (Sigma-Aldrich, CIIIA) no xoHueHTpauumu B cpene | MM
n BIX-01294 (Sigma-Aldrich, CIIIA) 1o KOHUEHTpaLWHX B CPeie
2 MxM B TeueHue TepBoii Henenu mocne uHbekuuu. Yepes
5 nHel mocie MHpEeKUUU KIeTKU nepeceBanu 1:12 Ha KyabTy-
paJIbHbIE YAIKU B Cpefie JUIS KyITbTUBUPOBaHUS (hubpobaacToB.
Ha crenyrommii mocne mepeceBa JeHb cpeny MEHSUIM Ha Cpeny
s noayderust UTICK yenoBeka. 3ateM KJIeTKU KYJIBTUBUPO-
BaJlu B 3TOii cpefie B TeueHue 10—12 qHelt, cpemy MEHsUU pa3 B
2 mHS, Ha YaimKy 35 MM HamuBanu 2—4 M cpenpl. K atomy
MOMEHTY Ha yYalllkax 00pa30BajoCh MHOXECTBO KOJOHUIA Kile-
TOK C pa3nuyHoit Mopdosorueir. DT KOJOHUM MEXaHUYECKU
OTOMpAJIN 1 KyJIETUBUPOBATH Pa3eIbHO B YCIOBUSIX KYJIBTUBH-
poBanusg DCK u UTICK uenoseka.

OKpacka KJIeTOYHbIX KYJIBTYP AHTHTEJIaMH

Krerku Ha vamke npombiBaiu 2 pasza PBS (ITan®ko, PD),
tdukcupoBanu B 4% mapadbopmanbaeruae (Sigma-Aldrich,
CIIIA) 20 MuH mpM KOMHATHOIl TeMmIeparype, MPOMBIBAIN
PBS-0,1%Tween-20 (Sigma-Aldrich, CIIA) 3 pa3a.
BroxupoBan HecrermmpUIecKyo COpOIINI0 aHTUTEN NHKYOa-
uueir B teyenme 30 muH B pactBope PBS-0,1%Tween-20,
conepxamieM 5% FBS (Hyclone, CIIIA), 2% CBIBOPOTKH KO3bI
(Hyclone, CILIA) 1 0,1% Triton X-100 (Sigma-Aldrich, CIIIA)
MIpY KOMHAaTHOIi TeMiiepatype. [lepBUUHbIE aHTHUTENa HAHOCH -
M B pa3BelCHUsX, PEKOMEHAOBAHHBIX TPOM3BOAUTENIEM, B
PBS-0,1%Tween-20, conepxaniem 5% FBS u 2% cbiBopoTku
KO3bl, MHKYOMpoBaiu | yac mpu KOMHATHOM TemIleparype,
oTMbIBanu 3 paza 1o 5 muH B PBS-0,1%Tween-20. Bropuunsie
AHTHUTeIa HAHOCIIM B Pa3BeICHUSX, PEKOMEHIOBAHHBIX TIPO-
M3BOAUTENEM, MHKYOUpoBaau 30 MUH MPU KOMHATHOM TeMIIe-
patype B TeMHOTe, OTMbIBaIM 3 pa3a mo 5 MuH B PBS-
0,1%Tween-20. Wukyouposanu ¢ DAPI (4’,6-nnamuno-2-
dbenunuungon puruapoxiopun) (Sigma-Aldrich, CIIA) 0,1
MKT/M1 B PBS 10 Mun, otmbiaim 2 pasa B PBS-0,1%Tween-20.
CIMCOK MCIONB30BAHHBIX B Pa00Te TIEPBUYHBIX aHTUTEN TIPH-
BeleH B Ta0I. 1.
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Tabmaua 1: nepBVHHbIB aHTUTENa, UCNONb30BaHHbIE B UCCNEA0BAHNN.

Auturen Kar::z):;uﬁ Mpou3sopurens o%ir;mn Hastavetme
ocT4 18976 |Abcam LU e A
SSEA4  [MCSI3T0  |DSHB LR o
gﬁt\?\lk)eratin Mos21 DAKO Mblllb :’;AKaTg;?e%Mhl
CD105 M3527 DAKO Mbillb Mgf(fﬁgpw
AFP A0o0g DAKO pok ?ﬁ%ﬁ%‘im.,.

IMonmmepasunas nenHas peakuus ¢ 00paTHOI TPAHCKPHIIHEN

ToransHyio PHK 13 K1€TOYHBIX KyJIBTYp BBIIENSIIA C TOMO-
mpio Habopa MiniRNA kit (Qiagen, CIIIA) coriacHo mpuia-
raroiumcs nHeTpykuusaM. Oopadotky JIHKazoii ocyiectsisi-
JIM HETIOCPEICTBEHHO Ha KOJIOHKAX C MCIOJIb30BaHUEM TTpHIa-
ratomuxcsa K Habopy JIHKa3zer u 6ydepa. Peakimio obparHoii
TPAHCKPUIILIMK TIPOBOAMIM C MCIOJIb30BAHUEM CIyYalHBIX
HIECTUHYKJIEOTUAHBIX MpaiiMepoB (Amersham Biosciences,
CIIIA), M-MLV Reverse Transcriptase (Promega, CIIIA),
Ribonuclease Inhibitor (Promega, CIIIA), dNTPs (Fermentas,
CIOA) cornacHo mpunararoimuMcs UHCTpyKimsM. Ha omHy
peaxktto 6pami 0,5—1 Mk TotansHoi PHK. [l npoBeneHust
MM P-amMmindukanmum NpoayKToB peakLMu 00paTHON TpaHC-
kpunuuu 6panu 0,05—0,1 yacte peakunoHHoi cmecu. ITLIP-
aMIIUGUKALNNI0 TPOBOAMIM C IOMOIIBIO  ScreenMix
(EBporen, P®) cornacHo WHCTPYKLUSIM TPOW3BOIUTENS.
CnMcoK MCIOJb30BaHHBIX B paboTe MpaitMepoB MPUBEIEH B
Tao. 2.

Tabmuua 2: Mpaiimepl, UCTIONb30BAHHbIE B UCCAET0BAHNM.

Ha3Bauue rena MocneposatensHOCTM Npaiimepos

0CT4 5'-CGACCATCTGCCGCTTTGAG-3'
5'-CCCCCTGTCCCCCATTCCTA-3'

SON0 5'-TCCTGATTCCAGTTTGCCTC-3’
5'-GCTTAGCCTCGTCGATGAAC-3'

cMve 5'-AGTAATTCCAGCGAGAGGCA-3'

i 5'-AGGCTGCTGGTTTTCCACTA-3'

NANOG 5'-CAGCCCTGATTCTTCCACCAGTCCC-3’
5'-TGGAAGGTTCCCAGTCGGGTTCACC-3’

FOXD3 5'-CAAGCCCAAGAACAGCCTAGTGAA-3'
5'-TGACGAAGCAGTCGTTGAGTGAGA-3'

HESX1 5'-ACCTGCAGCTCATCAGGGAAAGAT-3’
5'-AMAGCAGTTCTTGGTCTCGGCCT-3'

SALLA 5'-TGTGACTTTACGGGTTCTGAGCCA-3'
5'-TGTACTGGTTCCACACAACAGGGT-3'

GAPDH 5'-GAAGGTGAAGGTCGGAGTCA-3'
5'-TTCACACCCATGACGAACAT-3'

HTT 5'-CCTTCGAGTCCCTCAAGTCCTTC-3'
5'-GGCTGAGGAAGCTGAGGAG-3’
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HI/ITOI‘eHeTl/l‘leCKOC HCCJIeA0BaHNE

[TpurotoBnenue npenapatoB MetadasHbix xpomocoM DCK u
WTICK uenoBeka OCYIIECTBISIOCH B COOTBETCTBUM CO CTaH-
JapTHBIMU JJAOOPATOPHBIMU TPOLIEAYPAMU LIUTOTEHETUYECKO-
T0 MCCIeNoBaHus. BrICylieHHbIe Ha BO3MyXe TIpenapaThl MeTa-
(ha3HBIX XPOMOCOM BBIIEPKMBATM HECKOJBKO THEH TpU KOM-
HatHo# Temmneparype. [Ipenapatsl oopabateiBanu 0,05% Tpur-
cuHoM (Hyclone, CIIIA) B TeyeHue 1—5 MUH Npy KOMHATHOIA
Temrepatype, npombiBanu (ocharHeiM Oydepom ([ManDko,
P®). 3areM mpemapaTbl OKpallMBaJd B KpacsIleM pacTBOpe
Iimza 5% (ITandko, P®) B TeyeHne 1—5 MuH, TIPOMBIBAIU
JVMCTWTUPOBAHHOW BOMOW W BBICYIIMBAIM TP KOMHATHOM
TeMIeparype.

®opmupoBaHue 1 KYJITHBUPOBAHNE SMOPHOMIHBIX TeJell

KonoHuu mitopumnoTeHTHBIX CTBOJOBBIX KJIETOK CHUMAITH TUC-
nazoii 1 mr/mn (Invitrogen, CIIIA), nuccoruupoBaiu Ha (par-
MmeHThl 400—600 KieTok, B cpele Al KYJIbTHBUPOBAHUS
SMOPHOMIHBIX TeJiell TepeHoCIU B yaiuku [letpu ¢ npeness-
Ho Huskoil amresueit Ultra Low Adhesion Plates (Corning,
CILA). DMbpuongHBIe Telblla KyIbTHBUPOBAIN B CpEIe IUIS
KyJIbTUBUPOBaHUS IMOPHOMAHBIX Tenell. Cpeny MeHsIM pa3 B
2 IH4, Ha YaIlKy 35 MM ¢ SMOPUOUIHBIMU TeJIbLIAMU HAJTUBAIU
2—4 M1 cpefpl.

Cronrannas auddepenmaposka DCK u UTICK

DMOpurouIHble Tebla B Bo3pacte 10—20 qHeil KyJIbTHBUPOBa-
JIM Ha MOKPHITHIX XenaTuHoM (Sigma-Aldrich, CIIA) yanikax
[etpu B cpeme Wi KyJIBTUBHPOBAHUS SMOPHUOMIHBIX TEJICI.
DMOpUOUITHBIE Teablia MPUKPETUISUTUCH K KeJTaTUHOBOM IMOJ-
JIOXKe, M HauMHAJach MUTpALUsl KJIETOK M3 3MOPUOMIHBIX
TeJIeIl Ha TTOBEPXHOCTh YaImku. Yepes 2—3 Hemenn 00pa3oBhI-
BaJIMCh OOLIMPHBIE 00MacTu TuddepeHInPOBaHHBIX KIETOK.

Pe3ybratni

IToxyyenne ¢puodpodaacros koxu u UTICK or mamuentos ¢ BT

bblmn ycTaHOBJIEHBI MEPBUYHBIE KYIBTYpHl (prOpo0IacToB U3
OMONTaATOB KOXU BCEX TPEX OTOOPAHHBIX MAaLMEHTOB (puc. 1A).
®uOpoOIACTEI KYIETUBUPOBAIM 10 3-TO Maccaxka, Ipy 3TOM Ha
TIEPBOM, BTOPOM U TPEThEM ITacCaxax YacTh KyJIbTYPHI TIOIBEP-
rajiv KpMOKOHCEepBALMHU ISl cO3MaHusl OaHKa MEePBUYHBIX KJie-
TOYHBIX KYJIBTYp U COXpaHEHHS KJIETOUHOTO MaTepHaa.

WTICK ynamock momyuuth u3 ¢GubOpoOIACTOB KOXU BCEX
3 mauuenToB, crtpagatomux bIL Ina monyuenus MITCK
rcnonb3oBanu puodpodaactsl 1-3-ro maccaxa. M3 40 000 ¢puod-
pO0JIACTOB, M3HAYANHFHO B3STBIX B IKCIICPHMEHT, ITOTyJaId
okoyno 100 KJIOHOB MHIYLMPOBAHHBIX CTBOJOBBLIX KIIETOK.

puc. 1: A — dubpobnacTbl KoM YenoBeka MUrpUpyioT u3 uontata; b — Konowus
UNCK, nonyyenHbix u3 ¢ubpodnacTos nauyenTa ¢ br.
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Bone3Hb [eHTUHITOHa 1 MHAYLMPOBAHHbIE NOPUNOTEHTHLIE CTBOIOBLIE KNETKM
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e M puc. 2: Xapaktepuctuka MINCK o naumenTa, CTpagaiowe-

Ayt ro 60nE3HbI0 TEHTUHITOHA.

A - okpacka anTuTenamu knosa UMCK Ha mapkep nniopu-
noTeHTHbIX knetok OCT4 (KpacHli), CMHUiA LBET — Kpack-

-,' ':' "1 Ten DAP (Anpa knetok); b — okpacka aHTuTEnaMu KnoHa

WUNCK Ha mapkep nniopunoTeHTHbIX Knetok SSEA-4 (kpac-

Hblit), cvmit wseT — DAPI (dmpa knetok); B — kapuotvn

L} " B

Heckonbko necsiTkoB KJIOHOB OTOMpaiud M KyJIbTMBUPOBATU
pazaenbHo. ToabKo YacThb MoyYeHHbBIX KJIOHOB MOKa3ala Cro-
COOHOCTD K CTAOMIEHOMY POCTY B Cpele JUIsl KyJTETUBUPOBAHUS
ACK u UIICK uenopeka. ITo HammM oneHKaM, 3(pPeKTnB-
Hoctb onyyenust UTICK cocrabuina 0,2%. [TonyuyeHHBIe HAMU
xioHbl UTICK mopdonornyecku 60t cxopHsl ¢ DCK veno-
BEKa: OHM MMeJIM pa3mep mopsaaka 20 MKM, OOJbIIOE COOTHO-
LIEHKUE SIAPO—IUTOILIa3Ma, POCIU MOHOCTOWHBIMU KOJIOHMS-
MU C TUIOTHBIMM KOHTAaKTaMU MEXIY COCETHUMM KIETKaMU
(puc. 1b). Hamu ObIn mpoBeneH aHANU3 KapUOTHUIIA KJIOHOB
HTICK meronom GTG-aubdepeHInaibHOr0 OKpaliiBaHuUs:
ObLIO YCTAHOBJIEHO, YTO GoabIIMHCTBO KIOHOB UTICK nMeroT
HOpManbHBIH KapuoTun 46 XX (COOTBETCTBYIOLIMIA ITONY
MCCNIEIOBAHHBIX MAIMEHTOB), OHU OBLIM OTOOpAHBI IS Jajlb-
Helime pabotsl (puc. 2B).

Mouekyaspras xapakrepuctuka UTICK

B mporecce permporpaMMupoBaHus IO ILTIOPUIIOTEHTHOTO
COCTOSIHUSI TPOUCXOMST 3HAUUTEIbHBIC U3MEHEHUS B TATTEPHE
3KCIIPECCUM TEHOB. AHAU3 3KCMPECCMU HEKOTOPBIX MapKep-
HbIX TeHoB B KitoHax MITCK mpoBomuiay IByMs pa3aTMyHBIMU
MEeTOIaMU: OKPaIlIMBAHUEM aHTUTENaMU KJIETOUHBIX KYJIBTYp U
I[P ¢ obpatHoit TpaHckpumuuei. IlokazaHo, 4To HauIu
kioub! MTICK criermmduaHo okpammBaoTcs MapKepaMu TUTIO-
punorteHTHBIX KiIeTok OCT4 u SSEA-4 (puc. 2A, 2b).
Metomom ITLP ¢ obpaTHO# TpaHCKpUIILMeH MoKazaHa 3KC-
Tpeccust MapKepoB IUTIOpUIOTeHTHBIX KieTok OCT4, SOX2,
c-Myc, NANOG, FOXD3, HESX1, SALL4, Ha TakoM Xe
ypoBHe, uTo U B OCK uenopexa. /{1 HOpMUPOBKY KOJMTUYECTBA
kIHK mcronb3oBamy ypoBeHb KCIIPECCHU TeHa TOMAIITHETO
xo3siictBa GAPDH, B KayecTBe MOJOXUTEIbHOTO M OTpUILIA-
TeJbHOro KoHTposeit ucnonsizobanu kJIHK 13 O9CK u ¢pubpo-
0J1aCTOB YeIoBeKa.

OynkmonaibHasg xapakrepuctaka UIICK

JIis pyHKIIMOHATBHOTO TMOATBEPKACHUS TUTIOPUTIOTEHTHOTO
cratyca KjioHoB UITCK, nomydeHHbIX U3 GrOpo01acTOB KOXHU
YeJloBeKa, HaMU OBLT MCIIOJNB30BaH TeCT Ha (hopMUpOBAHUE
KJIETKaMM SMOPHOUIHBIX Telel U TeCT Ha A1 depeHLIMPOBKY B
KJIETKM, MPUHAIJIEXANIMe TPEM 3apOJbIIeBbIM JHUcTKaM. W3
kitoHoB MITCK ot Beex Tpex MalreHToB ObUTH YCTIETITHO TIONTY-
YyeHbl IMOPHOMIHBIE TENbIIA, KOTOPHIE Yepe3 2 Hele U KyIbTh-
BUPOBAHUS B CYCTICH3UM OB TIePeBeICHBI Ha KY/IETMBUPOBA-
HUE B are3MoHHON opMme. B pesysbrate Takoit CrioHTaHHOU
i depeHIIPOBKH 00pa30BATMCh KIETKH Pa3InIHONi MOpdo-
Joruu. [To oKOHYaHMHU YKa3aHHOTO CpoKa Mocje Havyaa Kylb-
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opHoro u3 knoHos UMCK; T[] — okpacka aHTUTENaMM Kne-
ToK, AuddepenLvposaHHbix U3 UMCK, Ha Mapkeps! KNeTok
TPeX 33pOLbILLEBbIX JIMCTKOB, Hpa KIETOK okpaLueHbl DAPI
(CuHwiA): T — aHTWTENa K AMUTENMATLHOMY MapKepy NaHLy-
TOKEpaTUHY (3eneHbii), [l — aHTUTENa K MapKepy Mesozep-
Mbl [leCMUHy (3eneHblid); E — awtutena k mapkepy
3HTOZEPMbI ¢-ETONPOTENHY (3ENEHbIit).

TUBMPOBAHUS B aNre3MOHHOI (hopMe KIETKH (PMKCUPOBAIU U
MPOBOAMIN OKpaIllMBaHUE aHTUTENAMU KJIETOUHBIX KYJIBTYp C
WCTIONB30BaHUEM aHTUTET K MapKepaM TpeX 3apOJIbIIICBBIX
JUCTKOB. B Ky/ibType croHTaHHO Iu(QepeHIMPOBaBIINXCS
KJIETOK ObLIM BBISIBJEHBI KJIETKH, MOJOXKUTENbHO OKpAILIMBal0-
HIrecs Ha MapKep SKTOIEPMBI ITAHIIUTOKEPATHH, MapKep Me30-
nepmbl CD105 u Mmapkep 3HTOREPMEI 0-(heTonpotenH (puc. 21,
21, 2E). Takum ob6pazoM, nomydeHHsle MIICK crmocoOHbI
M depeHIIPOBATHCS B KIIETKU — IIPOM3BOTHEIE TPEX 3aPOIbI-
IIEBBIX JIUCTKOB.

O0cyxIeHne

BT Boi3niBaercsa sxkcnancueit kogoHa CAG B rene HTT. Dror
TeH KOAMpYeT OeloK IeHTUMHITUH (MOJeKyIspHas Macca
350 kIa) ¢ Heu3BeCcTHOI (PyHKLMEN. B HOpMaTbHBIX allensix
TeHa y Pa3HHIX JIONei MMeeT MECTO pa3InyHOEe YMCIO KOIIHIA
CAG-1IOBTOPOB, a MYTaHTHbIE aljied y mauueHToB ¢ BT
XapaKTepu3yloTcsA TPEBHIIICHNEM YHWcla KON TOBTOPOB
0osee 36. Yucio moBTOPOB, KOTOPOE MPUBOAMUT K PA3BUTHIO
3a00JIeBaHUsI, HE SBISIETCS CTPOro IeTePMMHUPOBAHHOIM
BEJTMYNHOM, OTHAKO YCTAHOBIIEHO, YTO C yBEJIMUYEHHUEM YnCIa
konmit moBTopoB (CAG)n 00JIe3HP TpOSIBISIETCS B Oojiee
TsKenoit ¢opme. BeloK TeHTUHITHH 3KCIpeccupyercsl B
OOJBITMHCTBE THITOB KJIETOK, B T.U. ¥ B IUIIOPUIIOTEHTHBIX
KineTkax. HamMu He OBIIIO OTMEUCHO BIUSHUS MyTalliU B TeHE
HTT Ha 3¢ (}eKTUBHOCTb perporpaMMUPOBaHUs, YTO COBIA-
JIaeT ¢ pe3ybTaTaMu APYTuX ucciaenonareneit [9]. B murepary-
pe Ha TaHHBI MOMEHT omrcaHo Heckonbko auHmit UTICK ¢
mytaumeit B rene HTT [9, 13, 18], a takxe nuHuu DCK c
TaKoi MyTalueii [7], HO Bce OIMMCAaHHBIC TMHUY Pa3THIaloTCsT
o KonumdecTBy CAG-ITOBTOPOB U TIONY MAIIMEHTOB. B Hamrem
uccnegopanud Mbl nojayuunu HMIICK ot Tpex maiueHTOB
keHckoro nona ¢ 42 konusiMu CAG-1MOBTOPOB B MyTAHTHOM
ajjene y Bcex Tpex OonbHbIX. TakuMm 00pa3oM, Halll Habop
SIBJISIETCS] €IUMHCTBEHHBIM TOMOTEHHBIM HAa0OPOM KJIETOUHBIX
JIMHMI 110 101y ¥ KonmmuecTBy CAG-TIOBTOPOB B MyTaAHTHOM
annene HTT.

Ha naHHbI MOMEHT HayYHBIM COODIIECTBOM €1lle HE BbIpabo-
TaHbI CTPOTKE MpaBUIa U MHCTPYKLIUMU 110 TIONYYEHUIO U XapaK-
tepuctuke UIICK. TlponenanHsie B pabote Mopdonoruye-
CKME, MOJIEKYJIIPHBIE U (DYHKLIMOHAJIBHBIE TECTBI YK€ MTO3BO-
JISIIOT ONPEAEIATh MOMYYEHHBIE KJIOHBI KaK 0XapaKTepu30BaH-
Hble MHAYLIMPOBAHHBIE TUTIOPUMOTEHTHBIE CTBOJIOBBIE KJIETKH.
[lnsg Oojee cTpororo gokKaszaTelbCTBa ILIIOPUIIOTEHTHOCTU
MOXHO TIOCTaBUTb TOMOJHUTEIbHBIE SKCIIEPUMEHThI, HAMpPU-
Mep, IPOaHATU3UPOBATh MPOMUIN SKCIPECCUU TEHOB C TOMO-
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1IbI0 MOJHOreHOMHBIX MeTonoB (RNA seq, rubpuamsanust Ha
YWIIax), a TAaKKe IPOBECTU TecT Ha (DOpMUPOBaHNE TEPATOM B
MMMYHOIES(UIIUTHBIX XKUBOTHBIX.

JIlnga OonplIMHCTBA HelipoaereHepaTUBHBIX 3a00JeBaHUil
3¢ beKTUBHBIE METONBI TEpAMU TMOKa elle He pa3paboTaHbI.
BT0 CBS3aHO ¢ OTPAHMYCHHOCTBIO TOCTYIIA HCCIemoBaTe el K
HEPBHBIM KJIETKaM YeloBeKa M OTCYTCTBUEM aleKBaTHBIX
MOJIEJIbHBIX CUCTEM JUTST U3YYEeHUS TaToreHe3a 3a00/1eBaHUi 1
TeCTUPOBaHMS JIeKapCTBEHHBIX IpemapaToB. [louck u paspa-
00TKa HOBBIX MOJieJIel IS TAKUX HEU3ICUMMBIX HElpoereHe-
paTUBHBIX 3a00JI€BaHUI YeoBeKa, Kak 601e3Hb [EHTUHITOHA,
SIBJISIETCS] BeChMa aKTyaIbHOU 3amadeii. HemaBHO pa3paboTaH-
Hasl TEXHOJIOTHSI TeHETUYECKOTO PEIPOrpaMMUPOBAHUS MTO3BO-
JISIeT U3 JIETKOJOCTYITHBIX KJIETOK (Harmpumep, hpuopo01acToB
KOXu) monyyuTh B naboparopubix yenosusix UTICK, kotopbie
B CBOIO OYepe/ib MOTYT HEOTPAHWMUYEHHO PACTU B KYJbTYpe U
i depeHIMpoBaThCS B IIOObIE TUITBI KJIETOK, B T.4. HEPOHHI,
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Huntington’s disease (HD) is one of the most severe hereditary patients with HD (42—46 copies of the CAG repeats in the
neurodegenerative disorders caused by CAG repeats expansion mutant allele). The efficiency of reprogramming was approxi-
in the HTT gene. A recently elaborated technology of genetic mately 0.2%. The embryoid bodies were obtained from some
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cells. These iPS cells can grow in culture and differentiate in cells differentiation. At present, our cell lines represent a
any cell types, including neurons, necessary for studies of unique platform for studies of HD. It may be used for estab-
molecular mechanisms of HD and other neurodegenerative lishing an effective system aimed at discoveries of molecular
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3purenabHasl oopaTHasl CBSI3b —
3epKajJIbHas Teparus
B HElipopeadminTalumuu

M.A. Hazaposa, M.A. TIupanos, JI.A. YepHukosa

OIBY «Hayunwiii yenmp nesposoeuw> PAMH (Mockea)

3epKano — 8axcHbiil anemeHm 06UameabHo20 00y4eHus U 08UAMeAbHOl peabuaumayui, co30arouli 0U0A0UUECKYIO BU3YAAbHYI0 00PAMHYIO C8S3b
60 epemsa sanamuil. O0Hako 3epKaibias o6pamuas cea3b Moycem GbiMb UCNOABI0BAHA U KAK CAMOCHMOAMENbHbII Memod fedenus. 3epkanvhas
mepanus (3T) — memod, ocHoBaHHblIl HA cO30aHUU UCKYCCmBeHHOI 6u3yaibHoi o6pamuoil cea3u. 3T ucnonv3yemes 04 seuenus 604ebix CUHOPO-
MO8, MaKux Kak (anmomHole 004U U KOMRACKCHbLI pecuoHanbHblil 60aes0il cunopom 1 u 2 munos, a makice 0gueamenvholi peadusumayuy 604b-
HbIX ¢ 2eMUNAPE30M NOCAE UHCYAbINA U NOCAE XUPYPRUHECKUX BMelamenbcme Ha eepxel koneyrocmuy. Cuumaemcs, 4mo OCHOBHbIM HPUHUUNOM Oell-
cmeus 3T seasemcs soccmanosaeniie HapyuieHHol 00pamuoll agdepenmayuy om nopajceHHol/ympaennol Koneunocmu. B kavecmee mexanus-
Moe deiicmeus 3T 6 aumepamype Haubdonee yacmo o0cyicoaemcs poab «3epkanbHbIX HelipOHO8», 006eUHIIOUUX 8 MO32e NPOUECChl BbINOAHEHUS U
gocnpusmus oeiicmeus. Ouesudnvie natochi memoda 3T 3akarouaiomes 6 npocmome UcH0Ab308AHUSA, QOCHYRHOCIU U, 4O 0COOEHHO BAINCHO, 8 OPU-

CHMUPOBAHHOCMU HA KOHKPEeMHO020 hayuernma.

Kmouesbie c0Ba: 3epKaibHast Teparuis, HeipopeaO INTaIINs, MOCTMHCYBTHBIN TeMUTIape3, BU3yalbHas 00paTHas CBS3b

HOTHE AECATWICTUS HEBPOJOTU MOCTATOYHO

CIEPXaHHO OTHOCWIMCh K BO3ZMOXHOCTH KOM-

MeHCAlMA TSKETBIX MOBPEXICHWI MO3ra.

[lepBole myOaMKALINK, CBUACTEILCTBYIOLIME O

BBICOKOI1 TIACTUYHOCTH MO3ra YeToBeKa, Hava-
JIM TOSIBIATECA B KoHLe 1960-x rT. [3]. 3a mociennue 20 et
CIIOCOOHOCTh MO3ra K PEOpraHM3allMi Ha TPOTSKEHMH BCeit
XM3HU, KaK B HOPMe, TaK ¥ TIPK TaTOJIOTHH, ObljIa MPOJeMOH-
CTPHpPOBaHA YK¢ BO MHOTHX 3KCIEPUMEHTAIBHBIX, HeHpodu-
3MOJIOTUYECKUX U HEeHpOBU3YalM3allMOHHBIX padoTax [31].
OnHako, HECMOTPS Ha PACTYIIMA C KaXAbIM TOIOM O0OBEM
nH(OpPMAIIMK O Pe3epBHBIX BO3MOXHOCTSAX LEHTPaIbHOU
HEpPBHOI CHCTEMBI, CTeTIeHb BOCCTAHOBICHUS MHOTUX 0OJIb-
HBIX TIOCJIE TOBPEXKACHMST MO3Ta BCE eIlle OCTAeTCs He3Hauu-
TEJIbHOM.

OmHoit 13 HanboJee aKTyaJbHBIX MTPo0IeM HeiipopeadbuimTa-
LUK SBASIOTCS IBUTATeIbHBIC HapylleHus. Tak, Mo JaHHBIM
AMepuKaHCKOI KapauoJoruueckoi accouuauuu [32], remu-
rape3 BCTpevaeTcs: MpUMepHO Y 85% OOJIbHBIX, MEPEXUBLINX
MHCYJIBT, I 3ToM 55—75% MallMeHTOB MPOIOIXAIOT UCIIBIThI-
BaTb ABUTaTeIbHBIN eDULINT B pyKe yepe3 rof Mocie Hapylle-
HusT Mo3roBoro KpoBooOpammenus (HMK) [44]. B Hacrosimee
BpeMsl TIOCTOSIHHO TIOSIBJISIIOTCS. HOBbIE METOAMKHU, CIOCO0-
CTBYIOIIME BOCCTAHOBJIEHMIO YTPAayeHHBIX ABUTaTEIbHBIX
yukimit. OMHAKO MHOTHE M3 HUX SIBSIFOTCS TOPOTOCTOSIIIN-
MU U TpeOyIOT TMOCTOSHHOTO YydYacTusl (uanmorepanenTa
(MHCTpPYKTOpa) Ha MPOTSKEHUU MHOTMX HeAelb, U MO3TOMY
MAJIONOCTYITHBI TSI KICTIOIb30BaHMS MAIIMEHTAMH B JOMAIITHIX
ycaoBusiX. BaxHo Takke OTMETHUTb, YTO OOJIbIIAS YaCTh 3THUX
METO0B NpuMeHuMa U 3 (PeKTUBHA AJ1s ALMEHTOB C IBUTa-
TeJBPHBIMM HAPYIICHUSAMU JIETKOM M CpPemHel TSKeCTH, B TO
BpeMs Kak TpM TSDKENBbIX Mape3ax CTeleHb BOCCTAHOBICHUS
YacTo OCTaeTCs KpaiiHe HeyNOBIETBOPUTEILHOM.

B cepemune 1990-x rr. B. PamavyanmpaHom ObUT MpeanioXeH
MeTOJ 3epKaIbHOW 00pATHOI CBSI3M IJIs JIeYeHUsT (DaHTOMHBIX
Ooseit [26]. Ero xe uccienoBaTeNbCKOM TPYIITOi uepes
HECKOJIBKO JIET OBIIO OIMCaHO MCIOJIb30BaHUE METOfa 3ep-
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KaJlbHOM OOpaTHOM CBSI3U Ul BOCCTAHOBJIEHUST IBUXXEHUN Y
OOJIBHBIX C TeMMIIape30M Tocne MHEybTa [1]. BaxHocTb 3pu-
TeJbHOI 0OPaTHOM CBSI3M B ABUTATEILHOM OOYYEHUH IIMPOKO
M3BECTHA, MCIIOJIb30BAHUE Xe 3epKabHOI 00paTHOM CBSI3U B
KayecTBe CaMOCTOSITEIBHOTO CPEeNCTBA BOCCTAHOBJIECHUS JBH-
KEHUI 3aCTyXXUBaeT OTACIBHOIO PacCMOTPEHUS. 3epKalbHas
Tepamus yxe mouty 20 JIeT yCIenTHO MPUMEHSETCS ¥ KaK METOJ
JieYyeHUsT OOJIEBBIX CHMHAPOMOB, M KaK METOH JBUTaTeIbHOM
peabMINTaluy MAIMEHTOB ¢ TeMUTIAPE30M ITociIe HHCyIbTa. K
HacrosmeMy MoMeHTy B ctpaHax Espomnbl, CIHA u Anonun
TIPOBEICHO HECKOJNBKO PaHIOMU3UPOBAHHBIX KOHTPOJIUPYeE-
MBIX KJIMHUYECKUX MCCIEeIOBAaHWIA, TOKA3bIBAIONIMX 3(pdeK-
TUBHOCTD 3T Tpu pa3nuuHbIX cocTostHUSX [18, 27, 44]. Ceituac
TIPOBOIATCS MCCIENOBAaHUS C MCIIOJb30BAaHUEM Helpohu3no-
JIOTUYECKUX U HePOBU3YaTM3aI[MIOHHBIX METONUK ((PYHKIINO-
HajJbHAas MarHUTHO-pe30HaHCHas Tomorpadus — ¢(GMPT,
MO3UTPOHHO-3MUCCUOHHAsE Tomorpadust — [19T, TpaHckpa-
HUalbHas MarHuTHas ctumysiuusg — TMC, marautosHueda-
norpacdusi — MOI, anexrposHuedanorpadust — DIT) mns
BBISICHEHUS] MEXaHM3MOB JICCTBMS 3epKaJbHOM Teparuu [21,
41, 42, http://www.clinicaltrials.gov]. B kauectBe omHOTO U3
OCHOBHBIX MeXaHU3MOB AeiicTBus 3T B uTeparype Jaliie BCero
paccMaTpuBaeTCs POJIb «3¢PKaTbHBIX HEIPOHOB» , 00BEANHSIIO-
IIAX B MO3T¢ TIPOIIECCH BBHITTOTHEHNS Y BOCTIPUATHS JEHACTBHS.

Hctopus otkpbitus 3T

®eHoMeH (paHTOMHBIX KOHEYHOCTeH M 00JIei, CBI3aHHBIX C
HUMHU, JABHO MPUBJIEKA] BHUMAHME JIIOEii: IIMPOKO U3BECTEH
npumep nopaa HenbcoHa, miutenbHOE BpeMs OILYILIABIIETO
PYKY TOCJIe ee TIoTepu B 0010 ¥ CUMTABLIETO HAJIMUMe y cebst
9TOr0 OIUYLIEHHMs IO0KA3aTeJbCTBOM CYILIECTBOBAHMS IYIIH.
N3BectHO, yto 50—80% manmeHTOB, MEPEHECIINX aMITyTaLIIO
KOHEYHOCTH, CTPANaloT MYYUTETEHBIMH OOISIMU B 00JIaCTH ee
(banToma [24]. B HacTostmiee BpeMst mIs JTeueHUS (PaHTOMHOM
00J11 IPUMEHSIOTCS Pa3IMYHBIE METOIbI, BKIIHOYAS XUPYPruye-
CKHe, HO HY OJVH U3 HUX He IBJIAeTCS 3¢ (hEeKTUBHEIM IS BCEX
nanueHToB. Mues BO3MOXHOIO IPMMEHEHHUS 3epKalbHOI
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00paTHOI1 CBA3M 1JIs JledeHus] (PaHTOMHOM 00JIM HOSBUIACH B
pe3yssTaTe 3KCIepUMMEHTa, KOTOphId ObLT mpoBeneH B 1992
Bo Bpems uccnenoBaHusi npodeccopom B. PamauanapanHom
TAKTUJIbHOM YYBCTBUTENBLHOCTH y IOHOIIU, CTPaAaBIlero (ax-
TOMHBIMU 0OJIIMM B 0O0JaCTH aMITyTUPOBAHHOK DYKM, IpHU
MIPUKOCHOBEHNH K IlIeKe OOJBHOM OTMETHJI OTHOBPEMEHHOE
OLIYIIEHE MPUKOCHOBEHUS K OOJIBIIOMY IIAJIbLy CBOETO (haH-
Toma. JleTalbHOE M3y4eHME YyBCTBUTEJIBHOCTH IOKA3ajio
HaJIn4ie MOAPOOHON TAaKTUIBHOM KapThl OTCYTCTBYIOLIEH
KHCTH Ha IIeKe ¢ UIICHIaTepaIbHOii cTOpoHbL. Hannmaune mepe-
CTPOMKY YYBCTBUTEJIbHOM KapThl Y BBILICOMMCAHHOTO MallMeH-
Ta ObLUTO MOATBEPKIEHO ¢ ToMolIblo MBI Obl1a KapTHpOBaHa
KOHTpajaTepaibHast [0 OTHOILEHHIO K MOTEPSIHHOM KOHEYHO-
CTH 30Ha S1 ¥ 0OHAPYXEHO, YTO 30Ha JIML[A 3HAYMTEIbHO TMepe-
KpBIBaCT 30HY PYKU II0 CPABHEHUIO C IPOTUBOIOIOXHEIM
noaymapueM [28, 43]. DTu maHHBIE CTaIM OMHUMM U3 TIEPBBIX
CBUJICTENILCTB BO3MOXHOCTH MAacIITa0HBIX MEPECTPOEK TOIO-
rpaduu Mo3ra B3pociioro yenoseka. [ToznHee Bo MHOTHX pabo-
Tax ObUIM IOKA3aHbl IIEPECTPOMKU CEHCOPHBIX IMPEICTABM-
TEJILCTB B KOPE M Tajamyce Ha )OHE U3MEHEHMsI CEHCOPHOTO
BX0Ma. DTO TTOCTYKUIIO0 OCHOBAHUEM TS CIIETYIOIIETO TIPETIO-
JIOKEHMS: NIPU BHE3AIIHOM IMOTEpe KOHEYHOCTU WM DPE3KO
HACTYNHUBIIEX HEMOABMXHOCTH, KaK IPY MHCYJIBTE, BOBHUKACT
HecooTBeTcTBHE 3(D(DepeHTHOM KOMaHIBI MO3ra M OTBETHOM
CEHCOPHOU MH(OpPMALIUK O e BhIMOJHEHUH. B TakoM ciydae
BO3MOXHO, «0OMaHbIBasi» MO3T' Ha YPOBHE CEHCOPHOTO BXOJIa,
BO3/IEHCTBOBATh Ha €T0 PEOpPraHU3aIInIo.

B dextuBHocTh 3T ObLa BEpBbIE YETKO MOKA3aHa Y MallMeHTa,
CTPAJABILEro MOCTOSIHHBIMU (DAaHTOMHBIMU OOJISIMM B TEUCHHE
11 net. BriepBhbie 3a 3TH rofibl 00JIeryeHre 0011 OH MOYYBCTBOBAI,
«yBUneB» cBOU (haHTOM B 3epkaiie. Bo Bpems 3anstuii 3T mauu-
€HT He TOJIBKO BHIEN CBOIO (DAHTOMHYIO PYKY IBUTAIOLICICS, HO
U OLIYILAJ ee ABIXeHue. B nanbHeiiieM B Te4eHrue HECKOIbKUX
HefleNb TIPOM30IIIO MOCTeTIeHHOEe WCYe3HOBeHMe (haHTOMa:
CHayasa Ha BpeMst 3aHaTrs 3T, a 3aTeM M MOIHOCTHIO [29].

Yepes HecKonbKo JieT rmocie BBeaeHus 3T B KauecTBe MeToaa
JieueHus: GaHTOMHBIX 00J1eil OBUTIO BBIABUHYTO MPEITNOJIOXe-
HUeE, YTO OH MOXET TaKXe MCIOb30BaThCS U /s BOCCTAHOB-
JieHUs1 ABMKEHUI Y OONMbHBIX mocie uHcyasTa. OcHOBaHUMEM
JUIS 3TOTO MOCTYKWUJIO CIeAyIolIee: U3BECTHO, YTO MALUEHTHI, Y
KOTODBIX I0 aMIyTAIlMM KOHEYHOCTb UTUTENHLHOE BPEMs ObLIa
00€3[BMUXEHA, YaCTO XATyIOTCsl HAa OIIyLIeHUEe TOTO, YTO UX
(banTOM mapanuzoBaH. Bo3aMoXkHO, 3Ta CBSI3b 3aKpEILISETCS B
Mo3re B Buie «(DyHKUIMOHanbHOro mapanuya» (“learned
paralysis”) [27], KOTOpBIii, BEpOSTHO, MOXET IIPUCYTCTBOBATh
Kakx 1pu (paHTOMHOM IMapannye, Tak U ObITh 3IeMEHTOM Iape-
3a rocjie uHeynesta. B 1999 1. 66110 MpoBeieHO MMIOTHOE TTa-
11e00-KOHTponupyeMoe uccienoBanue addekrusHoct 3T
TIPY TeMUTIape3e PyKK y 9 MalMeHTOB B XPOHMYECKOM MePUOJIE
MHCYJIBTA U TIPOJIEMOHCTPUPOBaHa ee 3((PEKTUBHOCTD y 6 13
Hux [2]. B nanbHefieM ObLIO BRITIOMIHEHO HECKOIBKO KOHTPO-
JupyeMbIx uccienoBanuit adextrsHocTr 3T mpu remumnape-
3¢ TOCJIe MHCY/IbTa Ha OOJIBIIUX TPYMIIAX MAIUEHTOB C TOMI0-
CTPBIM ¥ XDOHUYECKUM MHCYJIBTOM.

Texuonorus 3T

Jng mposenenust 3T HE0OXOIUM TOJIBKO OIUH MHCTPYMEHT —
3epkano. Bo Bpems zanatuit 3T mepen mauueHTOM CTaBUTCS
3epKajio OTpaXalolleil TIOBEPXHOCThIO B CTOPOHY 3MOPOBOI
PYKH WJIM HOTY, OPMEHTUPOBAHHOE TAKMM 00pa30M, UTO Mallr-
€HT BUIUT TOJBKO CBOIO 3M0POBYI0 KOHEYHOCTh M €€ OTpaxke-
Hue B 3epKane. [lammeHT CMOTPHUT B 3epKaio, 3a KOTOPHIM
HAXOIWTCS ero MOpPaXeHHAs! KOHEYHOCTh, BUIUT B HEM 31I0PO-
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3110p0Bas KOHEYHOCTD

0

OTpaxaioLLas
O’\ MIOBEPXHOCTb 3epKana
—

BonbHas KOHEYHOCTb

|

puc. 1: TlpuHuMnManbHast Cxema NPOBEAEHNS 3pUTENLHO Tepanuu.

BYIO M CTapaeTcs BBIMOJHATh CHHXPOHHBIE IBVKEHUMS 00EMU
pykamu (Horamu) (pmc. 1). TakuM 00pa3oM, BO3HHMKAET 3pH-
TeJbHAs WIUTIO3MS TOTO, YTO 0O0JbHAasg KOHEYHOCTh paboTaeT
Tak Xe XOpollo, KaK 310poBas. B ciyyae ¢haHTOMHBIX KOHEU-
HOCTEH ITaIlieHTa TIPOCAT MPEICTAaBIATh IBUXCHHME OTCYT-
cTBYyIOILEeH KOoHeuHocTH. 1715t poBeneHust 3T y 60IbHBIX Mocie
MHCYJbTa €IMHOTO MPOTOKOJNA 10 HACTOSIIETO BPEMEHU He
CYIIECTBYET: B OOJBIIMHCTBE UCCICIOBAHUI TIPH TIPOBEICHUN
3T nmauueHToB MPOCUIN ABUraTh OOJbHOI PYKO WM HOTOi
HACTOJIbKO XOPOIIO, HACKOJIKO BO3MOXHO, Y TIPEJICTABIIATH €€
IBIDKCHIE B TTOJTHOM 00BeMe; B HEKOTOPBIX CIIyJasX MHCTPYK-
TOp IMOMOTaJI IBMKEHUIO O0JbHOM KOHEYHOCTH. JTUTEIbHOCTD
nposeneHus 3T Takxke BappupyeTcs. [1o HEKOTOPHIM JaHHBIM,
HamOollee YCHEIIHBIM BapHMAHTOM SIBISETCS IIUTEIBHOE
(Heckombko MecsieB) nposeaeHue 3T mo 10—15 MUH HeCKOJIb-
KO pa3 B IeHb; KaX/asl POIIelypa IIPOBOIUTCS HE JOJIbIIE, YEM
MAIMCHTY YIAeTCsl MCIBITHIBATh OIMYIIeHUe (WUTIO3HIO) ABU-
KeHUs OONBbHOM KOHEUHOCTBIO Kak 310poBoii [7]. OmHako B
OOJIBIIMHCTBE MCCIeNOBAaHUN 3(PPEKTUBHOCTH 3TOTO METoza
3T mpoBomunack B cnemyromeM pexkume: 30-MUHYTHBIN ceaHc
OJIMH pa3 B ICHb 5 THel B Heaemo. OOIIUM MpaBUIOM IS ITPO-
BeseHust mpouenypsl 3T sIBIseTCS OTCYTCTBHE KaKMX-TMOO
JOTIONTHUTETBHBIX BU3YAIbHBIX pa3IpaxuTresiei (B T.9. Ha OTpa-
KalolIeics B 3epKajie pyKe He JOJKHO ObITh YacOB U KOJElI).
3epKajio JOJKHO OBbITh JOCTATOYHO OOJBIIMM, YTOOBI B HEM
MIOJTHOCTBIO OTpaXajIach 310pOBast KOHEYHOCTb, B TO BPEMSI KaK
MOpaXeHHas KOHEYHOCTD TOJKHA OBITH MOJTHOCTHIO CKPHITA.

Ooaactu npumenenns 3T
3T 115t BOCCTAHOB/ICHHS IBIKEHH MOCJIE HHCYIBTA

K nacrosmemy BpemeHnn addextuBHocTh 3T mokaszaHa mpu
TaKUX COCTOSIHMAX, KaK (haHTOMHBIE 00JM, KOMILIEKCHBIM
PETMOHAIBHBIN 00I€BOM CUHAPOM, a TAKXe ISl BOCCTAaHOBJIE-
HUS IBVDKCHUS TIPY TeMUIIape3e II0CIe WHCYIbTa WM TIpU
KuHe30(o0UM mocie mnepeaoMoB pyku. Jins ¢haHTOMHBIX
ooneit 3T sBAseTCA OMHUM U3 HauboJee 3((HEKTUBHBIX CITOCO-
6oB neuyenus. Uzywaerca spdexktuBHocTh 3T mpM Takmx
COCTOSIHUSIX, KaK (poKanpHas AUCTOHHUS U TaJTaMUYECKUE OOTH
MOCJIe MHCYJIBTA, ONHOCTOPOHHYE TPUTeMUHANIbHBIE 601 [27].
OCHOBHBIMH YCJIOBHMSIMU HCITONB30BaHuUS 3T SIBISIOTCS: HAIK-
Yyue HapylIeHWi TOJbKO C OTHON CTOPOHBI U CIIOCOOHOCTD
00JTbHOTO YIepX1BaTh BHUMaHNE Ha OTPAXEHUM B 3epKaJe.

Nzydyenue sddextuBroct 3T mpu MHCYNBTE BEAETCS yXe
okono 15 ner. B 1999 1. 6puT0 mMpoBeneHO IepBOe ILiaiebo-
KOHTPOJUPYEMOE MUIOTHOE MCCIEN0BAHKIE, IIPOIEMOHCTPUPO-
BaBiee 3(h(hHeKTMBHOCTb UCTIONNb30BaHUsI 3T y OOMBHBIX MOCE
UHCYIbTa. B KOHTpOJBHOI Trpyrne MalueHToB MPUMEHSIACh
1IMpMa U3 MPO3PAYHOro MIEKCUTIACa, Yepe3 KOTOPbIii MalueH-
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Tbl BUAEIU ABMXKEHUE 00bHOM pyku [1]. B panbHeiimem yiyd-
LIeHWE ABUTaTeNbHbIX GYHKIMI Ha (hoHe 3T y GonbHBIX Toce
MHCYJIBTa OBIIO ONMCAHO B HECKOJIBKUX Cepusx ciydaes [33, 38,
39]. YayuiieHue nqBUraTeIbHbIX (PYHKIIMIA Y OOJIbHBIX C TeMUIIa-
PE30M TI0C/Ie MHCY/IBTa ObLIO MOKa3aHo B IBYX PaHIOMU3UPO-
BaHHBIX KOHTPOJMPYEMHIX HccaemoBaHusx [40, 44].
HccnenoBanue 40 maiueHTOB ¢ Mape3oM B HOTE CO CPOKOM 0
12 mecsueB nocie uHcyasTa [40] mokazaao CTaTMCTUYECKU
3HAYMMOe YJIydIIeHHe 110 ImKane Brunnstom u mo MOTOpHOMY
unpexcy FIM mo cpaBHeHMIO ¢ KOHTPOJbHOM TIPYMIOA.
CTaTUCTHIECKY 3HAYMMON Pa3HUIEI TI0 MOAUGDHUIIMPOBAHHOM
HIKane cracTHIHocT! Ashworth B TOM e MCCIeIOBaHUY TIOMY-
yeHo He Obl10. B apyrom uccienoBaHuu 40 maumeHTOB c
MHCYJIETOM JIaBHOCTBIO MEHee rofia M mape3oM B pyke [44] moay-
vanu 3T wim 11ae6o-Tepanuio B BIAe OMMaHYaIbHOTO Tpe-
HUHTA C pa3fieJIeHUeM pyK HeoTpaarolieil moBepXHOCThI0. Bee
TIAIMEHTHI TIOJTyJalTi B TO K€ BpeMsl CTaHAApPTHYIO0 (hU3MOoTepa-
0. Y manueHToB U3 rpymsl 3T ObLIO ITOKa3aHO CTaTHCTHYE-
CKM 3HaYMMOeE yJyvlleHue o mkaiam Brunnstom u FIM no
CPaBHEHMIO ¢ KOHTPOJIbHOI Ipymmoil. B TpeTheM paHmoMu3u-
POBAaHHOM KOHTPOJMPYEMOM MCCIENOBAHUH Y 15 MaleHToB B
MOIOCTPOM TIEPUOIe MHCYIbTA TaKXkKe ObLIO MMOKa3aHO 3HAYM-
Moe YITydIlleHHe TBUTaTeIbHOI (DYHKIIMU pYKH 110 IIKaje Fugl-
Meyer B rpymme 3T [18]. B HekoTopsix padorax Ha done 3T y
MALMEHTOB ¢ HAJIWYMEM IOCTMHCYJIBTHOTO JIOKaJIbHOTO KOM-
TUIEKCHOTO 00JIEBOTO CMHPOMA 1-T0 THTIA, TIOMUMO JIBUTATENb-
HOTO YIIyJIIIeH s, OBLIO TAKXKe OTMEUEHO YMEHBIICHHE 00JIeBO-
ro cunapoma [23]. CoBceM HelaBHO OITYOIMKOBAHO MCCIIEN0BA-
HUE, B KOTOPOM ObLIa MPOJEMOHCTPUPOBaHA 3(PMEKTUBHOCTh
3Ty nmereii ¢ remuruierueii [12].

Mexanusmei aeiicrsusa 3T

IMpuniune aeiictust 3T He sicHbI 10 KoHIA. CyIecTBYeT psi
BO3MOXHBIX MEXaHU3MOB NeiicTBUsI TexHonoruu 3T amis neyve-
HYsI 60JIEBBIX CHHIPOMOB 1 BOCCTAaHOBJICHHUS IBKEHHMS TIOCTTE
uHcynbra. Huxke OyayT pacCMOTPEHbI MEXaHU3Mbl BOCCTAHOB-
JIEHUSI IBUXEHUI 1 TIOCBSIIIEHHbBIE UM UCCIIENOBAHUS.

[penmonaraercs, yro ¢ momoIubio 3T CBA3M cO3AAI0TCA «YCII0-
BUSI HECOOTBETCTBHUSI» MEXIY CUTHAJIaMU TIPOTIPUOLIETITUBHOMN
U 3pUTEJIbHOM CeHCOPHBIX cucTeM. O BaXHOCTH KOH(IMKTA
Mexny MH(GOpMaleil 0T pa3HbIX aHAIM3aTOPOB M3BECTHO U3
paboT TelITaJBTIICUXO0JOTOB; OCOOEHHOCTh YeN0BEYECKOTO
BOCIIPUATHUSI COCTOMT B TOM, YTO 3pUTebHas MH(OpMALUI
BaXHEE, HEXENU TIPONIPUOLICIILINA Y TAKTUIIbHAS YYBCTBUTEb-
Hoctb [11, 30]. Takum 06pazoM, KCMOJb3Ysl HauboJee 3HAUM -
MYIO TSI MO3Ta BU3YaJIbHYIO CBSI3b, YOACTCSI COSOMHUTD ITOCHI-
JIaeMblii 3(GEPEHTHBIA CTUMYI C TOJOXHUTEIbHBIM 3PUTEIIb-
HBIM ITOIKpEIIEHNEM («KOHEUHOCTh ABUTAETCS» , «<KOHEUHOCTh
aBuraercs 0e3 00JM», «[IPUKOCHOBEHHME K KOHEYHOCTH HE
BBI3BIBAET 00JIN»).

HccnenoBanuio KOHGIMKTA MEXIY 3pUTEIbHBIM M IIPOIIPUO-
LENTUBHBIM aHaiu3aTopamu npu 3T Oblia MmocBsIeHa padoTa
IpyIIIbl HEeMELKUX uccienopareneii [7]. B aToit pabore mnoopo-
BOJIbLIBI HAOJTIOIANIY 32 OTPaKEHMEM B 3¢pKaJie OHOMN U3 PyK 1
BBIMOJHSUIA JIMOO CUHXPOHHBIE ABMXEHMS 00EUMHU pyKaMM,
100 npoTrBo(a3Hble ABMXEeHUs. TakuM o0pa3oM, co3naBai-
cs1 KOHMIMKT Mexny uHdopmalueil, mocTynawmeil oT 3pu-
TEJIbHOTO M TMPONpPUOLENTUBHOTO BxonoB. Mertogom I1OT
OBLTO IIPOIEMOHCTPUPOBAHO, YTO IPE(POHTAIbHAS 1 TICPBUY-
Has MOTOpHasl Kopa aKTHBUPOBAJIMCh ¢ 00EUX CTOPOH IpHU
BBIITOJTHEHUN CUHXPOHHBIX ABMXeHUN. OCHOBHBIM pe3yJibTa-
TOM PV BHINOJHEHUU NPOTUBO(A3HBIX IBUXEHUI Oblia
OoubllIasl aKTUBALIMA B MPaBOii JopconaTepabHOM MpedpoH-
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TaJIBHOI KOPE, YTO, BO3MOXKHO, CBUAETENBCTBYET O BAXXHOCTU
MexXImonymapHoi acummetpuu as 3T.

[TepBelii BepodTHbI MexaHU3M AeicTBUS 3T B BOCCTAHOBIIE-
HUM JIBVDXKGHUH TIOC/E MHCYIbTAa — 3TO pPacTOpMAaXUBAHUE
CTPYKTYPHO COXPAHHBIX, HO (YHKIMOHAIbHO HEAKTHUBHBIX
HEWpPOHAbHBIX CeTell B MOTOPHBIX OOMACTSX TOPAXEHHOTO
MoJTyInapysi. XopoIIo U3BECTHO, UTO B MEPBHIC THU U HEACTH
nocie octporo HMK o0beM mopaxkeHus: KOpTUKOGYTaTbHbIX
BOJIOKOH 32 CYET OTeKa 0eIoro BelecTBa 00Jblile, YeM UCTUH-
HBIiA pa3Mep oyara, 4To MOXKET IPUBOIUTD K PA3BUTHIO «(DYHK-
LIMOHAJIbHON KOMITOHEHThI» Mapaanya Aaxe MMocie Cue3HOBe-
HUS oTeKa. MHOTHe MCcCIenoBaHus, TIOCBSIIIEHHbBIE U3YYEHHIO
MEXaHU3MOB JIEUCTBUS 3€pKaJbHO OOpaTHOW CBsI3M, 0a3u-
PYIOTCS Ha TMIIOTE3€, YTO 3epKaJIbHAs! MILTIO3MSI TOIXKHA TTOBbI-
ath BO30YIUMOCTh WM aKTUBAIMIO TIEPBUYHON MOTOPHOM
KOpBI, MIICAJIATEPAJbHOW II0 OTHOINCHHUIO K ABMIKYLIEHCS
pyKe. AKTUBHOCTb ¥ BO30YTUMOCTb MOTOPHBIX 30H, UIICHIATe-
PaTBHBIX TS ABVIKYIIEUCS PYKHU, OBLTH U3YYEHBI C TIOMOIIIBIO
metonoB TMC [10], MBI [41], B3I [42] u dMPT [19]. Bo
BCEX 3TUX paboTax MPOBOAMIOCH CPAaBHEHUE IBYX COCTOSTHUM —
C HaJIMYMEM 3epKajibHOIi 0OpaTHOM cBsi3u U 6e3 Hee. B MOT u
DT uccnenoBaHusIX OBUIO NMOKA3aHO, YTO 3e¢pKajibHAs MIITIO-
3Us1 IPUBOAUT K YBENUUYECHUIO aKTUBALMM MEPBUYHON MOTOD-
HoW Kopsl [41, 42]. B To e BpeMsi B HECKOJBbKHX paboTax C
ncnonb3oBaHueM Merona TMC BIMSHUS 3epKanbHON MILTIO-
3UM Ha BO30YIMMOCTb MOTOPHOM KOpBI MOKa3aHO He ObLIO
[9, 10]. Takum oOpa3om, UMeIOILIMECS Ha HACTOSLIUI MOMEHT
JaHHBIE O MexaHu3Max geiictBus 3T mHpPOTHBOPEUMBEL.
BaxHbIM orpaHMYeHHEM BbILIEYKa3aHHBIX pabOT Takxke
SIBJISIETCS TO, YTO OOJIBIIMHCTBO U3 HUX BBITIOTHEHO Ha 3110PO-
BBIX I0OPOBOJIbLIAX.

Bropoii MexaHu3M, BEpOSITHO, 00YCIOBIMBAIOIINI 3(DPEKTUB-
HocTb 3T 11 BOCCTaHOBIECHUS ABMXKEHUU TOCTE MHCYIbTa —
CTUMYJISILIUSI MOTOPHOTO BOOOpPaXKeHMs C TTOMOIIBIO BU3Yalb-
HOIl oOpaTHOW CBsI3U. B nurepaType MpUHATO pa3meisiTh
MOTOPHOE BOOOpaXeHUE Ha BE KOMITOHEHTHI: BU3YAJIbHYIO 1
kuHectetnyeckylo. [Ipu 3T x BooOpaxeHuio m00aBsIeTCS
BU3YyaJlbHAas MOJOXUTeIbHAsl 00paTHas cBsi3b. K HacTosiemy
BpeMeHH 3(P(PEKTMBHOCTH MOTOPHOTO BOOOPaXEHMUS (MBICIIEH-
HOTO BBITIONHEHUS JBWXEHWIA) JUIsi (hOPMUPOBAHMS JBUTA-
TENbHBIX HABBIKOB YK€ MOKa3aHa BO MHOTUX UCCIEIOBAHUSIX
Kak y 3mopoBbix Jomeit [20], Tak W TpU MATONOTHHU.
IMosiBnsietcst Bce Oonbiiie paboOT, B KOTOPHIX OIIEHMBAETCS
3(D(PEeKTUBHOCTH MOTOPHOTO BOOOPAXXEHMSI Y OONBHBIX C JABUTA-
TeJbHBIMY HapyIIeHUsIMU [25]. DKcneprMEeHTaIbHO MOKa3a-
HO, YTO Y 3MOPOBBIX JIIOfIell MPW BOOOPaKEHWM ABIKEHUS
AKTUBUPYIOTCS Te Xe 00aCTU MO3Ta, YTO U NP BHITOTHEHUA
JBUXEHMSI, HO C HECKOJIbKO MEHbBIIEH CTEMEeHbIO BOBICYEHHO-
ctu obaact M1 u ¢ HekoTopoii pa3Hulieit B Tonorpacduu [17,
34, 36]. Y mauueHTOB C XOpOIIMM BOCCTAHOBJIEHHMEM IIOCIIE
MOJKOPKOBOTO HWHCYJIbTa MPU MOTOPHOM BOOOpPaXeHUU
OTMeYeHa aKTUBAIIUS TIEPBUYHON MOTOPHOI KOPBI CO CTOPOHBI
nopaxenus [35]. [Ipu 3ToM 10Ka3aHO, UTO y OOJIBHBIX C TIOpa-
>KeHUEM MEePBUYHON MOTOPHOM 061aCTH CITOCOOHOCTD K BOOO-
paxeHuio ABMXKeHUs1 coxpaHsiercs [14, 15]. Mcmnonb3oBanue
MOTOPHOTO BOOOpaKeHUs B HepopeaOuIuTaluu akTyalbHo B
CBSI3M C T€M, YTO OHO MOXET MPUMEHSTHCS Y OONBHBIX C TLIe-
rueit. 3T gBisteTcsl ciocoboM 00y4eHsT MOTOPHOMY BOoOpa-
SKEHUIO OOJBHBIX U MOXKET ObITh MCIIOIb30BAHA CAMOCTOSITEb-
HO, 2 MOXET MPUMEHSATHCS B KOMIUIEKCE C APYTUMU TEXHOJIO-
TUSIMM, OCHOBAaHHBIMU Ha BOOOPaXXCHMHU IBIIXKCHUS, HAIIPH-
Mep, TaKUMHU KaK peadMIUTalMOHHBIA MHTepdeiic Mo3r—
KoMIbloTep. BaxxHocTh BooOpakeHus ISl peaau3aluu
addekra 3T Obia MPOAEMOHCTPMPOBAHA B OTHOU W3 SITIOH-
CKHX pabot ¢ ucnonb3oBaHueM Metoga TMC, rie Ha 6 1o6po-
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BOJIbLIAX OBLTO TOKA3aHO YBeJMYEHUE BO3OYAMMOCTH MIICHUIA-
TepajbHON KOPbI TOJBKO MPU COYETAaHUM 3epKaIbHON 00paT-
HOI1 CBSI3U ¢ BOOOpaKeHNUEM ABMXeHUS [8].

TpetbuM BO3MOXHBIM MeXaHU3MOM 3T SBISIeTCS aKTHUBAIMS
TaK Ha3bIBAEMbIX «3€PKaJbHBIX HEWPOHOB», 3a1eiiCTBOBAHHBIX
KaK TIpY BBITOJHEHUM ACHCTBUS, TaK M NPH HAOMIONCHUN 3a
TaHHBIM JIeHCTBUEM. DT HEPOHBI OBUTH BIIEpBBIE OOHAPYXe-
HBI Y MaKaK B BEHTpaJIbHOI peMOTOpHOI Kope (0bsacth F5) B
Havasie 1990-x rr. [5]. B nanbHeiimem ObUIO TOKa3aHO, UTO 3€p-
KaJbHbIe HEHpPOHBI OPraHM30BaHBI B MO3T€ B JIBE OCHOBHBIC
TPYIIIBL: TIepBasi BKIIIOYaeT MPEMOTOPHYIO KOPY M TapheTalb-
HYIO 00J1aCThb, BTOpasi — OCTPOBOK M MEPEAHIOI0 IITHTYIISPHYIO
Kopy [4]. 3epkanbHble HEHPOHBI YYacTBYIOT BO B3aMMOJIEH-
CTBUM Pa3TMYHBIX MOJAJTBHOCTEN: 3pEHMsI, MTPONPHOLIEIIIINH,
CITyXa ¥ MOTOPHBIX KOMAH]I, YTO JaeT BO3MOKHOCTD ITpe/IIToa-
raTh UX BEPOSTHYIO pOJib B MexaHu3Me neicTBUSI 3T y O0IbHBIX
rocjie MHCYnbTa. Bo3aMOXHO, TIpM MHCYJIBTe B MOpaXeHHOM
MOJYIIApUM MOXKET COXPAHATHCA YacTh (PYHKIMOHAIBHO
HEaKTUBHBIX 3epKaJIbHBIX HePOHOB. Torma MOXHO IPeaTono-
XWUTb, YTO BU3yajbHasl obpaTHas cBs3b npu 3T cTuMyampyer
9TH HEHPOHHI, JaBash BO3MOXKHOCTH HAONIOTATh «aKTUBHOE»
IBUXEHME TIOpaXXeHHOU KOHeYHocTH. [umoTesa o pomu 3ep-
KaJIbHBIX HEMPOHOB B BOCCTAHOBJICHUM ABIKEHMI TOJTydMIa
MoATBep3KAeHNS B paboTe rpymmbl Buccino (2007) [6]. B aToii
paboTe MalMeHTaM C IeMUIIape30M II0cjIe MHCYJIbTa JeMOH-
CTPUPOBAI BUIEO ABWXEHUIA, BBITIONHAEMBIX 3I0POBBIMU
JI0OpOBOJIBLIAMH, a Jajiee TPOCHIIM UX BBIIOMHUTH TE Xe JABU-
>KEHUSI MApeTMIHOM KOHEYHOCThIO. JlaHHAs TeXHOJIOTHS TT0Ka-
3aJ1a CBOE TPEMMYIIECTBO 1O CPABHEHUIO C BBHIIOJTHEHUEM TEX
ke pU3NIecKX YIpaXHEHUH, HO C IEMOHCTpAIIUel TeOMETPHU-
YeCKMX CHMBOJIOB BMECTO BHMICO3AIUCH  JIBIKEHUI.
[TpUHIMITHATEHBIM TS aKTUBAIMK 3¢pPKAIbHBIX HEHPOHOB, B
T.4. ¢ nomombio 3T, mo-BUOMMOMY, SIBISIETCSI BHIITOJTHEHIME
IOBIXXEHUI C OmIpeneleHHON Ienbio. B mcciaemoBaHusIX Ha
00e3bsTHaX MOKA3aHO, YTO B TIPEMOTOPHOI KOpE TIPH BHITIOTHE-
HUY IBIDKEHUH ¢ y4acTHEM OTHMX M TeX 3Ke MBI, HO Pa3HBIX
0 XapakTepy AEHCTBUIl (CXBaThIBAHME, TOYECHIBAHKE) pabo-
TAlOT pa3NMyHble HeWpOHBI. BoJblas yacTh MapueTatbHON U
MIPEMOTOPHOM KOPHI KOTUPYET MMEHHO OIpeIeIcHHBIE IBUTa-
TeJIbHBIE aKThI, JaXe B IEPBUYHOI MOTOPHOM Kope 0kosto 40%
HEeWpPOHOB OTBEYAIOT HE 32 COKPAIIEHUE OTAETbHBIX MBIIIIIL, a 33
BBIMOJTHEHHE PA3TUYHBIX IBWKeHUi [16, 37].

W3ygeHnio pomm 3epKambHBIX HEHpoHOB B 3T IMOCBSILIECHEI
®MPT pabots! rpynmsl u3 Hunepnannos. B 2009 r. Ha 18 106-
poBoJIbLIax Mpu ucnonb3oBaHuu GMPT ¢ 3epkanbHoii 06paTHOI
CBSI3bI0 He OBLIO BBISIBIICHO HUKAKOI TOMOMHUTEILHON aKTHBA-
LIMM B CCHCOMOTOPHBIX 30HaX, HO OblIa 0OHApY:XeHa aKTUBALIUS
BepXHEl BUCOYHOW M3BWIMHBL [19], KOTOpas, Kak Mojiaraior,
BKJTIOUEHA B «3epKajIbHYI0» cucTeMy Moara [13]. HemaBHo stiMu
Ke MccnenoBaTeNnsiMu Oblia onmyOIMKoBaHa paboTa, B KOTOPOit
MexaHu3M 3T u3yyascs Ha rpymie nalyueHToB ¢ TeMUIape3oM B
XpOHMYECKON CTaAMM WMHCyabra: OblIo mpoBeaeHo ¢GMPT-
HCCNeIOBaHWe OMMaHyaJbHBIX M OIHOCTOPOHHMX IBVIKEHUIA
PYKaMH B YCJIOBMSX HAaJWUUYWS WM OTCYTCTBUSI 3€PKaJbHOM
obparHoii ¢Bs3u [21]. Bruto mokasaHo, 4To Mpy 6MMaHyaTbHBIX
TBYDXCHUSIX B YCIOBUSIX 3€pPKAJIbHOI 00PaTHOM CBS3U Y MallUEH-
TOB TMOBBILIAETCS aKTUBALIMSI B 00J1aCTU MPEIKIMHbS U 3aiHei
LUHTYIIPHON KOPBl — PEeTMOHAX, acCOIMUPOBAHHBIX C IIPO-
CTPaHCTBEHHBIM BHMMaHUEM M caMoBocipusatieM. [Ipu 3tom
JIOTIOTHUTEIbHOM aKTHUBALIMU B MOTOPHBIX 30HaX M 30HaX, I/
TIPEATIONOKUTETEHO HAXOMSATCS 3epKaIbHbIC HEMPOHEHI Y YeIOBe-
Ka, oOHapyxeHo He ObL10. B mocnenneit padote, omybIMKoBaH-
HOIi 3TOM IpyIoi, ObLTa BIiEpBbIE TOKa3aHA KOPKOBasi peopra-
Hu3anwst, cBg3aHHast ¢ 3T y OOJBHBIX B XPOHIMIECKOM CTamuu
MHCYNIBTA. BBUTIO BBISBICHO M3MEHEHUe OalaHca aKTUBAIMU B
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CTOPOHY TIEPBUYHON MOTOPHOW KOPBI MOPAKEHHOTO TOJyIa-
pus B rpynme 3T (B3BelleHHAs pa3HULA MHAEKCOB JlaTepaiu3a-
i Mexay rpynmamu 0,40£0,39, p<0,05) [22], mpu 3ToM Ha
JIAHHOM 3Tare UCCIeNOBaHUS aKTHBALMU «3€PKaTbHBIX» 00MNa-
cteii Mo3ra ipu 3T BBISIBJIEHO HE OBLIO.

Eme omauM yacto ob6Cy:KTaeMbIM MEXaHM3MOM BOCCTAaHOB-
JICHMs JABMXKEHHUS, KOTOpPBI MOXET OBITb aKTMBHMPOBAH C
nomolibio 3T, ABsIeTCS BKIIOUEHUE UTICUIATePaIbHOTO KOP-
TUKOCIIMHABHOTO TpakTa. PoJb WIICMIATepalbHOTO TPaKTa,
KaK B HOpMe, TaK M B IIPOLIECCE BOCCTAHOBJICHUS, MaJIOIO-
HATHA. Jlo cux mop gaxe HesCHO, SIBJISETCS JIM 3TOT MyTh BO3-
OyXTaloIIUM WX TOPMO3HBIM, ¥ TIOUEMY COXPAHHBIN UIICH-
JaTepalbHBI TPAaKT OOBIYHO He OepeT Ha ceds (DYHKIUIO
MOBPEXKIEHHOTO KOHTpanatepanbHoro. [Ipeamnonaraercs, 4to
obpaTHass BW3yaJlbHas CBA3b pabOTaeT YaCTUYHO 3a CUET
BOBJICYCHHUS 10 3TOI0 HEAKTUBHOIO MIICHIATEPATIbHOTO ITyTH
[27]. UHTEpecHBIM MpeAcTaBsSeTCsl UCCIef0BaHUE CTETEHU
BOBJICUYCHHOCTHU MIICUIATEPAIEHOTO TPaKTa y OOJBHEIX C pa3-
HOIi cTeneHbio oTBeTa Ha 3T.

Takum o0pazoM, ucciemoBaHus MexaHu3MoB 3T Bemytcs B
HacTosIIee BpeMs 10 BCEMY MUY, OOJHAKO MHOTOE OCTaeTCs
HesicHBIM. CTOMT OTMETHUTD, YTO OOJIbIIAst YacTh PaboT, TIOCBSA-
HIeHHBIX neiicTBy0 3T, 10 CHX MO MPOBOAMIACH Ha 310POBBIX
no6posojblax. [Ipu matonoruu Haubosee aKTUBHO U3y4aeTcsl
MexaHn3M geiictBusg 3T mpu (aHTOMHBIX OONSIX: Tak, B
HacTrosiee BpeMs mpoBoautcst 6osbiioe GMPT-uccnenona-
Hue MexaHu3MoB 3T y 00JbHBIX ¢ (haHTOMHBIMU KOHEYHOCTSI-
MHu, duHaHcupyemoe MunHuctepcTBoM o6oponsl CIHA
(www.clinicaltrials.gov, NCT00662415). W3yyenue mexaHus-
MOB BJIMSIHUSI BU3YaJIbHOM OOpaTHOM CBSI3M, COBMEILEHHOM C
BOOOpaKeHNEM IBIDKECHUS, IUIT BOCCTAHOBICHHUS TBUTATCIIh-
HBIX (DYHKIIIA TOJBKO HAYMHAETCS.

3akmoyenue

ApdexTuBHOCTL MeToAa 3T M1 leyeHNs 60IEBBIX CHHIPOMOB
U JJIs1 BOCCTAHOBJIEHUS ABMKEHUI MOCIe MHCYIbTa MoKa3aHa
Bo MHorux paborax. Meron 3T yXe aKTMBHO NpPUMEHSETCS B
COCTaBe KOMIUIEKCHOM peadMIUTAllU TOCNe WHCYNBTa BO
MHOTUX CTpaHax Mupa. MH(opMmaluu o 1aHHON METOAMKE B
PYCCKOSI3BIYHOM METMITMTHCKOU TIeYaTH PAKTUIECKU HET.

BaxHo momIepKHYTh, 4TO OTHUM M3 OCHOBHBIX JOCTOMHCTB 3T
SIBJISIETCS] BO3MOXHOCTD €€ MCIIOb30BAHMUS Y OOJNBHBIX C TSKE-
JIOH CTeNeHbl0 MOTOPHOTrO Ae(UIMTa, BIUIOTH IO TUIETHU.
BapuabenbHOCTb pe3ynbraToB UcclenoBaHuid 3((MEKTUBHOCTH
3T yka3biBaeT Ha TO, YTO AaHHas TpOLEIypa, MO-BUIUMOMY,
SBJISIETCSl B HEOAMHAKOBOM cTeneHu 3Gh@GEKTUBHON AMsI pa3-
JIYHBIX TPYIIIT OOJIBHBIX B 3aBUCHMOCTH OT JIOKATM3aI[iK 09ara
1 TaBHOCTU MHCYJbTa. B ¢BA3U ¢ 3TUM HEOOXOMUMBI NabHel-
1Me MCCAeA0BaHUS IS OMpeAeaeHMs] TPYII MalUueHTOB,
KotopeiM 3T MoXeT OBITh TOKA3aHa B TIEPBYI0 ouepeb. B To ke
BpeMsi, BBUAY IPOCTOTHI, TOCTYITHOCTH U 0€30MacHOCTH JaH-
HOW METOIWKM, HET HUKAKMX IPWYMH, IT0 KOTOPBIM OHA He
Moria OBl OBITh BBEICHA KaK PyTHHHAS TIPOIeAypa B KOMILICK-
Ce IPyTMX METOJIOB IBUTATEIbHOW HEMpOpeadUIUTALIN.

[TpencraBnsieTcsi MHTEPECHBIM IPOBEACHUE JATbHEUIINX
uccienoBaHuil MexanusMoB nevictust 3T npu uHcymbsre. ToT
takr, uto B MeTone 3T coeanMHSIOTCS TeXHOMOTMN BOOOpaXe-
HUS OBUXEHUSI U TIOJOXMTENbHOM BM3yaJlbHOW 0OpaTHOI
CBSI3M, JIEIaeT er0 OCOOEHHO MPUBJIEKATEIbHBIM B U3Y4EHUU
nporiecca BOCCTAHOBJICHMUS TIOC/IE WHCYBTA Y OOJBHBIX C yMe-
PEHHBIM U TPYOBIM IBUTATEIbHBIM NE(DULIUTOM.
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TEXHONOTUN

3epkarnbHasi Tepanus B HelipopeabunuTaLm

Mirror visual feedback — mirror therapy in neurorehabilitation

M.A. Nazarova, M.A. Piradov, L.A. Chernikova

Research Center of Neurology Russian Academy of Medical Science (Moscow)

Key words: mirror therapy, neurorehabilitation, stroke hemiparesis, visual feedback

Mirror is a well-established tool in the movement rehabilitation,
providing real-time visual feedback to assist in the retraining.
However, mirror visual feedback may be used also in therapy in
its own right. The “mirror therapy” (MT) is a method based on
creating artificial visual feedback. MT was proposed for treating
pain syndrome, such as phantom pain and complex regional
pain syndrome of type 1 and 2, as well as for motor rehabilitation

in stroke patients with hemiparesis and in patients after arm sur-
gery. The main principle of MT is thought to be restoration of
damaged feedback from ill/amputated limb. One of possible
mechanisms of MT is activation of “mirror neurons”, acting
both during execution and observation of action. Clear advan-
tages of MT are its simplicity, availability and, most importantly,
its patient-directed character.

Konraktnoii agpec: HazapoBa Mapus AnekcaHapoBHa — acl. OTH. Helipopeadbumutamy 1 ¢usnoteparmm OI'BY «HIIH» PAMH.
125367 Mocksa, Bookonamckoe 1., 1. 80. Ten.: +7 (495) 490-20-10; e-mail: chantante@gmail.com;
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Monenu remaTosHLIedaTNMIeCKOro
O0apbepa in vitro: COBpEMEHHOE
COCTOSIHUE ITPOOJIEMBI
1 MIEPCIIEKTUBBI

A.B. Mopryn, H.B. KyBauesa, 10.K. Komnesa, E.A. Iloxunenkosa, V.A. Kyrumesa, E.C. [arapuna, T.E. Tapanymenko,
A.B. Ozepckag, O.C. Oxynesa, A.b. Camvmna

T'hOY BIIO «Kpacrospexuii eocydapcmeennbiii meduyunckuii ynusepcumem um. npogh. B.QD. Boiino-Hceneykoeo» Munsdpasa Poccuu (Kpacrospck)

B o630pe paccmampusatomes cywjecmeyioujue skcnepumenmansHole Modeau 2eMamosnyegaruteckoeo bapvepa in vitro, npumensiemble 045 Uuccae008aruii npo-
HUYAEMOCY U MeCKACMOUHbIX 83aumodeiicmeuil. B Hacmosujee 6pems 045 YKa3aHHbIX yeaell RPUMEHAOMCS MOHOCAOIHbIe, MHO20CAOIIHbIE U KOMNbIOMeEPHble
Modeau. [lepguuto gvidenerHvie Kaemku, xodaugue 8 cocmas modeneil in vitro, Moeym Gbimb M03208020 U HEM03208020 HpoucxodcOerus. Takice ucnob-

3ylomcs nepesueaemvle JUHUU KAEMOK U CO-K)AbMYpbl KAEMOK.

Kmouesble cioBa: reMaTosHIeGaTIecKuii 6apbep, SKCIepMeHTATbHbIE MOIENH, LIEHTpaNbHAsS HepPBHAsA CHCTEMA, ACTPOLMTHI, HEHPOHEI,
TIEPULIUTBI, MEXKIETOYHbIE B3AMMONCHCTBHUSI

ematosHuedannyeckuii 0apsep (I'DB) ocyiiecTBiseT

AKTHBHOE B3aMMOJCHCTBHE MEXIY KPOBOTOKOM U

neHTpanpHoi HepBHOI cuctemoil (IIHC). Mzyuenue

MeXaHU3MOB (pyHKIMOHUpoBaHus I'Db — omHa u3

KJTFOUEBBIX 3a/lau, pellieHre KOTOPOil IMEET He TOIBKO
(byHmaMeHTanbHOEe, HO M MpUKIanHoe 3HayeHue. M3BecTHO,
yTO (hr3MoJIOrMYecKas mpoHuaeMocts ['9b Hapyiaetcs nmpu
pazanuHbix Bugax narosorun LMHC (umemus, rumoxkcust
TOJIOBHOTO MO3Ta, TPaBMBI 1 OIYXOJIM, HeliponereHepaTuBHEIE
3a00/eBaHKs), MPUYEM W3MEHEHMS IMPOHUIAEMOCTH HOCST
M30MpaTeIbHBIA XapaKTep M 3a4acTyio SIBJISIOTCS TPUUMHOM
HeadheKTUBHOI (hapMakoTepanuu [§].

Knerounbie a1emenTsi Db 1 MexaHu3MbI TpaHcmopTa
coeTHHeHHii yepe3 Oapbep

AHaToMITYeCKHe 3JIEMEHTHI, 13 KOTOPBIX CKIIaIbIBACTCS] CTPYK-
Typa 0apbepa, He TOJNBKO 3alMLIAT MO3L, HO U PETYIUPYIOT
€ro XW3HeNesITeJbHOCTh, MUTAHUE, BBIBEAECHUE IMPOIYKTOB
0oOMeHa BEMICCTB. DTUMM 3JIEMEHTAMU SIBJIIOTCS (DYHKIINO-
HaJIbHO ¥ aHATOMUYECKU CBSI3aHHbIE MKy CO00ii SHIOTEINO-
LUThl KaIUUISIPOB TOJIOBHOTO MO3ra, aCTPOLIMTHI, HEHPOHBI U
MIEPUIINTEI, B TIOCIEIHES BpeMsI OObeAWHSEMBIC MOHSITHEM
«HelpoBacKysgpHas equHua» [40].

Indomenuoyumol. DHIOTSTUOUUTH KAIMILIIPOB TOJIOBHOTO
MoO3ra 3HaYUTENIbHO OTJIMYAIOTCS OT SHAOTENMS APYIUX Opra-
HOB ¥ TKaHell oprann3Ma. IMeHHO MM OTBOOWTCS OCHOBHAs
POJIb HETOCPENCTBEHHON peryisiuy IpoHunaemoctu I'9b.
OcHOBHbIE OTIMYMS 3HAOTEeNHOLUTOB I'DB u mepudepuye-
CKUX COCYIOB IIpeCTaBIeHbI B Ta0MI. 1. KpoMe yKa3aHHBIX 0co-
OeHHoctelt, 3HmoTeMonuTamMu Db cekperupyiorcs Belie-
CTBa, pETYJIMpYyolIre (GYHKIIMOHAIbHYIO aKTUBHOCTb CTBOJIO-
Beix kietok I[HC B moctHaTtanbHOM mepuone (eiikemusi-
uHrubupytommii ¢pakrop — LIE Heiiporpoduyeckuii hakTop
mo3ra — BDNE, ¢akrtop pocta ¢pubdpodaacros — FGE uncynu-
Homnono6HbIi (hakTop pocta — IGFE cocyaucThlii sHIOTEMATB-
Hblit pakTop pocta — VEGE, unrepneiikun-8 — IL-8 u ap.).
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B nomonnenue K dusnyeckomy Gaprepy, chopMUpOBaHHOMY
B3aUMOJIECTBYIOIIMMU KieTKaMu, Db uMeeT BhICOKOe 3J1eK-
TPUUYECKOE COMPOTHUBIIECHUE, KOTOPOe (OPMUPYET IEKTpHUe-
CKUii 6apbep A MOJSIPHBIX BEILECTB M MOHOB, IIPOHMKHOBE-
HUE KOTOPBIX B IApPEHXMMY MO3Ta OCYLIECTBISIETCS TOCPE-
CTBOM TIIaCCUBHOH MM Y3UN WIM aKTUBHOTO TPAHCIIOPTA.
VYKazaHHOE 2JIEKTpUYECKOe COMPOTHBICHUE (POPMUpPYETCS, B
OCHOBHOM, SHIOTEIMOLUTAMU — TaK Ha3bIBaeMOEe TPAHCIHIIO-
TeJManbHOE dMeKTpudeckoe conpotusieHne (Transendothelial
Electrical Resistance — TEER).

B dusmnonornyeckux yciaoBUsX 37AeKTPUYECKOE COMpPOTUBIIE-
Hue coctasnsier oonee 1000 Om/cm? [38]. IIpu 3TOM OTMeuaeT-
cs 4YeTKass obpaTHas 3aBMCMMOCTb MEXIy ero BeJMYMHOU U

Tabmaua 1: CpaBHTeNbHAs XapaKTEPUCTUKA SHOOTENMaNbHbIX KneTok 35 u nepu-

(epuyeckmx cocyfos.
. . Mepudepuyeckmit
CoiicTB0/noka3arenb Aupotenuii FA6 P
MNOTHbIE KOHTAKTI MPUCYTCTBYIOT OTCYTCTBYIOT
MuHoLMTO3 CHIXEH BbIPAKEHHbIV
(eHecTpaumm OTCYTCTBYIOT MPACYTCTBYOT & Gon-

LLIOM Konn4ecTse

InexTPMYECKOe COMPOTRNEHNE Bbicokoe (>1000 Om/cm?) | Huskoe (<100 Om/cm? )

MepvBackynAPHOE NPOCTPAHCTBO ManeHbkoe fonbluoe
LLlenoyHas docdarasa MPUCYTCTBYET OTCYTCTBYET
y-TMyTaMUITPaHCTENTUaA3a MpUCYTCTBYET OTCYTCTBYET
MoHoamuHOKCHIa3a MPUCYTCTBYET OTCYTCTBYET
TpaHCTIopTEPbI FIOKO3bI MPUCYTCTBYIOT OTCYTCTBYET
BHyTpukneTouHbIi nyn MuToxowzpuit | 10% u Gonee meHee 5%
PevienTopsl MHCYMMHa MPUCYTCTBYIOT OTCYTCTBYIOT
Peuenopsl TpaHcepuHa MpUCYTCTBYIOT QTCYTCTBYIOT




HAYYHbII 0B30P

npoHuiiaeMocThio I'DB, a Takke nmpsMasi 3aBUCUMOCTb MEXIY
KOJIMYECTBOM SHAOTETMATbHBIX KJIETOK M INIOTHOCTHIO X KOH-
TaKTOB.

Ilepuyumoi. TlepuThl SIBISIOTCS YAJIMHEHHBIMU KJIETKaMHU,
pacronoXeHHBIMU BIOJb MPOIOILHOM OCH Kaluuisipa, KOTO-
pble CBOMMU MHOTOYMCJIEHHBIMM OTPOCTKAMHU OXBaThIBAIOT
KalmWUISIpbl M TIOCTKAMMWIISAPHBIE BEHYJbI, KOHTAKTUPYIOT C
SHIOTENUANTbHBIMUA KJIETKAMM W aKCOHaMu HelpoHoB. s
LUTOILIA3Mbl MEPULIMTOB XapaKTepHO Haiuuue Guopuisap-
HBIX 3IEMEHTOB ¥ MUKPOITMHOIIMTO3HBIX MTY3bIPKOB, HA MEM-
OpaHax koTopbix BbisBIsgeTcS AT®-a3zHash aKTHBHOCTb.
[lepuuuThl MepenaoT HePBHBIN UMITYJIbC OT HEPOHA Ha 3HIO-
TEJMOLIUTHI, YTO MPUBOAUT K HAKOIUICHUIO WM TIOTEpE KJIeT-
KOii XUIKOCTH. DTO, B CBOIO OYEPE/lb, TPUBOAUT K M3MEHEHUIO
TIpocBeTa cocynoB [66]. B HacTosee BpeMs IEPUIIMTEI CUK-
Tatotcs ManonuddepeHIIMPOBaHHBIMU KJIETOYHBIMU 3JIEMEH-
TaMM, YYacTBYIOIIMMU B aHTMOTEHE3€, IHIOTEINUAIBHOM Mpo-
Judepalid M BOCTATUTENIbHBIX peakuusx [33], oka3biBaioT
cTabuIM3upylouMii 3p@ekT Ha HOBbIe CHOPMUPOBABILUECS
COCYIIbI M IPMOCTAHABIMBAIOT MX POCT, BIMSIOT Ha TIpoJinepa-
1110 ¥ MUTPAITMIO SHAOTEMMATBHBIX KJIETOK. IMEHHO Tiepuiim-
THI CIOCOOCTBYIOT OKOHYATEJIbHOMY DPa3BUTHIO COCYIOB W
Tiepexofly UX B CTaOMIIbHOE cocTosiHME. B ciyyae oTcyrcTBust
TIEPUIITOB OTMEYAETCs] SHAOTENNANbHAS TUTIEPIUIA3HUs, TIaTO-
JIOTWYeCKasi BaCKY/IIpU3alvs TOJIOBHOTO MO3ra M TOBBILIEH-
Hast npoHuuaeMocts ['Db [5].

Acmpoyumei. PaboTa Bcex TpaHCIIOPTHBIX cucteM ['DB KoHTpo-
JupyeTcs acTpouutaMu [3]. DTH KJIeTKU OKYThIBAlOT CBOMMU
OKOHYAHMSIMM COCYIbl M KOHTAKTUPYIOT HEMOCPENCTBEHHO C
sHpoTeIMouUTaMu [28], OKa3bIBAIOT CYLIECTBEHHOE BIUSIHUE
Ha (hopMUpPOBaHUE TIOTHBIX KOHTAKTOB MEXJTY SHIOTEIUOLM-
TaMU M OMpeAeNsoT ux cBoicta [2, 83]. Ilpu aToM 3HIOTE-
JIMOLIUTBI MPUOOPETAIOT CIIOCOOHOCTH K TMOBBILIEHHON 3KCTPY-
3UU KCEHOOMOTHUKOB U3 TKaHU Mo3ra [45]. ACTpOLIMTHI, TaK ke
KaK U MePULIUTBI, SBISIOTCS MOCPETHUKAMU B MEpefaye pery-
JIMPYIOIIMX CUTHAJIOB OT HEMPOHOB K SHIOTEIMOIIMTaM COCY-
10B [7] yepe3 KaJlblUi-0MOCPeIOBAHHBIE U ypUHEPTUIECKIE
B3anmMoneiictus [100]. OHu BbIpabaThIBAIOT Pa3IUYHBIE HE-
POAKTUBHEBIC BeIleCTBA, BKIIIOYAs HEHPOMENTHABI, (PaKTOpPBI
poOCTa, SMKO3aHOUAB ¥ CTepouabl [60], peryaupyoT mpoHu-
naeMocTb BoAbl yepe3 I'Ob mocpeacTBom Oesika akBarmopuHa
(AQP4). MakcumanbHast 3Kcrpeccusi yKazaHHOTO Oeka 00Ha-
pyXeHa B MECTaXx KOHTAKTa aCTPOLUTOB C SIUTEIUOINTAMU
[74]. Bomblioe YMCIO acTPOLUTOB BOKPYT COCYIOB MOXKHO
0OBSICHUATP MOBBIIICHHOM IIOTPeOHOCTHIO HEMPOHOB B TIIIOK03€
1 OCOOCHHOCTSIMU HEeHPOH-aCTPOLIUTAPHBIX B3aNMOICIHCTBHIA.
ACTPOLIUTHL 3KCIIPECCUPYIOT TPAHCIIOPTEPHI TIIIOKO3bI, KOH-
BEPTUPYIOT TIIIOKO3Y B JIAKTAT M JOCTABJIAIOT €r0 K HelipoHaM
[84], ocymiecTBssS BaXHYIO PoONb B HEHPOH-aCTPOTINATHHOM
MeTa0O0JIITYeCKOM COTPSIKEHNH.

Heiiponvi. Kanuiisipel Mo3ra MHHEPBUPYIOTCS. HOpAIPEHAIMH-,
CEepPOTOHMH-, aueTunxoauH- u TAMK-epruueckumu HelipoHa-
mu [40]. HelipoHBI BXOIAT B COCTaB HEMPOBACKYIAPHOM eIMHY-
IIbl U OKa3bIBAIOT CYIECTBEHHOE BiusiHMEe Ha pyHkumm [Db.
OHu uHAYIMpPYIOT 3Kcmpeccuio ['Db-accormmpoBaHHBIX 0OeI-
KOB B 3HJIOTEJTMOIINTAX, PETYIMPYIOT MIPOCBET COCYIOB TOJIOBHO-
r0 MO3ra 1 rpoHunaeMocts I Db [86].

Takum 006pa3zoM, Bce KIETKU-KOMIOHEHTH I'Db HaxonsTcs B
TeCHON aHATOMHUYECKON M (PYHKIIMOHABHOM CBS3M MEXIY
coboit (puc. 1), uTo U obecrneynBaeT yHUKAIbHOCTh JAHHOTO
Ouosornyeckoro dapnepa.
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puc. 1; O6wast cxema cTpoetmst b U OCHOBHLIE MefMaTopbl, 06ecneuwBaioLLMe
MEXKNETOYHbIE B3aumopeiicTaus [3].

A) EAAT1-3 — tpaxcnoptepbi rayramara 1-3; GLUT1 — nepeHocuuk riokoabl 1; LAT1

— CUCTEMA KDYNHbIX HEATPabHbIX aMUHOKUCAOT; Pgp — ramkonpoTeut P;

B) 5-HT — cepotonus; ANG1 — atruonoatut 1; bFGF — ocHoBHoi dakTop pocTa dub-

pobnactos; ET1 — aHpotenus 1; GDNF — ravanbHbiii Hepotpodmyeckuit Gaktop;

LIF - neiikemusi-uHrubupytowmii gaktop; PoY2 — nypuHepruyeckuit pewentop;

TGF-B — TpaHchopmupylowmit daktop pocta 6eta-B; TIE2 — 3HpOTeNnManbHbiil
PELENTOp TUPO3UHKVHA3bI 2.

[TocTynieHue ompeneaeHHBIX SHIOTEHHBIX COCIMHEHUN B
MO3T' OCYIIECTBIISIETCS TIOCPEACTBOM Pa3TMYHBIX TPAHCIIOPT-
HBIX MEXaHM3MOB (IIACCHBHHIM TpaHCHOPT — OubQy3nsd,
aKTUBHBIN — TpeOylomuii 3Heprun). Anuddysust coenmHeHuit
yepe3 TIa3MaTHUecKylo MeMOpaHy 3HAOTENMAbHBIX KIETOK
3aBUCHUT OT UX (PM3UKO-XMMUUECKUX CBOICTB (pacTBOPHIMOCTD
B JIMIMAAX, MOJIEKYISpHasd Macca, 3JEKTPUYSCKUN 3apsm U
creneHb MoHu3auuu). S.1. Rapoport 1 coaBT. onucany B3aumMo-
cBsI3b Mexnay auddysueit yepes I'Db u pacTBOpMMOCTBIO
coeqMHeHM B ymnuaax [68]. 2KupopacTBoprMEbIe BellecTBa
JIETKO MPOHUKAIOT B IIA3MaTHYECKYI0 MeMOpaHy SHAOTENN-
AITBHBIX KJIETOK M TaK XK€ JIETKO YPaBHOBEIIMBAIOTCS MEXIY
TKaHsIMU Mo3ra u cocygamu [13]. ITokazaHa TecHast Koppens-
S JTATIIHOM pacTBOPMMOCTH COSIMHEHWIA M WX TeMAaTO3H-
nedanueckoit mpoHuaeMoctu [87].

OnHako He Bce JTUMOMUIbHBIE COEMMHEHNUS JIETKO TPOHUKAIOT
yepe3 'Db. UpentuduumpoBaHbl MHOTOOOpa3Hbie CIELHU-
aJTbHBIE KOMIUIEKCHI, OCYIIECTBIISIONINE aKTUBHBINA TPAHCITOPT
OIIpeie/ICHHBIX BEIIECTB B MO3T 1, TAKMM 00Pa30M, MOAIePKH-
BalolIKe MOCTOSHCTBO XuMuyeckoro romeoctasa B LIHC [22].

ITatodu3mnoorus remaTosnnedaiHyeckoro dapbepa
npu 3a001esannax [IHC

[Ipu HOpManbHOM (pyHKIIMOHMPOBaHUU ['3b He TonbKo pery-
JUpPYeT TIOCTYIJIEHWE JIeKAPCTBEHHBIX WM SHIOTCHHBIX
BEIIIECTB B MO3T, HO M KOHTPOIUPYET TPaHCOAPbEPHYIO MUTpa-
o KieTok. HopmanbHO (YHKIIMOHUPYIOIIUI CJIOM KJIETOK
SHIOTEINS O00ecIevynBaeT TPOMOOPE3UCTEHTHYIO IMOBEPX-
HOCTB, YTO TIPeJOTBpAIlaeT aare3uio JEHKOINUTOB, TPOMOOIIH-
TOB M aKTUBALMIO (hDaKTOPOB KOATYJISLIMU, U30JMPYET MO3T OT
KOHTpPOJISI MIMMYHHOM CHCTEMBI M TIO3BOJIAIOT JIAIIb HEKOTO-
PBIM MOHOHYKJICApHBIM KJICTKAaM (HaIpuMep, aKTHBHPOBaH-
HbM T-xnetkam) murpuposats B LIHC.
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Tabmua 2: Mpumepsl 3a00NeBaHii U COOTBETCTBYIOLMX NATOGMBMONOTAYECKMX

MEXaH3MOB, CBA3HHbIX C HApyLLIEHUEM NpOHuLiaeMocTy ['3b.

N3menenus 3B
Ne | 3aGoneBanue
Matonornyeckue ¢aktopsl M NpoLECChb Pesynbrar
1 | PaccestHHbiil MoBbILLIEHVIE YPOBHS LIMTOKMHOB, Takux kak | CvTe3 aHTuTen K
CKIIepo3 WN-1, UN-6 v OHO, B nuKBOpE; YBENMYEHUE | MUENIMHY, OPMM-
monekyn aaresuv [CAM-1, VCAM-1 Ha 3Ho- | poBatvie 0yaros
TenouvTax; aktveaus B-numdounTos. BOCMANUTENBHOM
(06pasoBave Nop B 3HLOTEMMOLWTAX, [LEeMMEnMHI3aLmm
YBE/MYEHIE YNCIA MYIBTUBESUKYNIDHBIX
TeneLl v Ny3bIpbKOB B SHAOTEMMOLTAX; Pas-
PbIB MAOTHBIX KOHTAKTOB, UHZYLIMPOBAHHIiA
GuOPUHOMM3OM
2 | BakTepvanbHbiii | MpoHKHOBEHME psa GakTepui (vawe Bcero | Bocnanenue, Bbige-
MEHUHTUT Hemophilus influenza, Necisseria meningiticlis | nexme UMTOKMHOB,
u 1p.), yepe3 b B Tkarw LIHC 1 nukBop, vX | NPEUMYLLECTBEHHO
Pa3MHOXEHV. JN-6 n ®HO.
(OTex Mo3ra, NOBLILLEHME BHYTPUYEPENHOr0 | [lereHepaumst Heit-
[IABNEHVIA 11 U3MEHEHIUS MO3TOBOrO KPOBOTO- | POHOB, MOBPEXLE-
ka. [POHYKLLE B TKAHb MO3Ta NEAKOLMTbI Hie 3PUTENBHOM,
3aMyCKaIOT BOCMANMTENbHbIIA MPOLIECC, B CNYXOBOW 1 APYrUX
Pe3ynbTare KOTOPOrQ 3aLLMTHbIE MEXaHU3MbI | CUCTEM
['3b CTaHOBATCH HEOCTATOHBIMM 1S KOKT-
ponsi Apyrux GakTepMil 1 MHOEKLWi
3 [Vwemma YBenmuieHve npopyKuuv cBoBOAHbIX pamyka- | lepusackynspHbie
7108, (Takux kak cynepokcus i NO), npookcu- | BocnanmTeNibHbie
[IaHTOB, NPOTEOMUTUYECKUX GEPMEHTOB U peaKLwK, B KOTOPbIX
LIMTOKMHOB B TKaHW MO3ra. ['9b MOXET urpaTh
MoBpexaeHue KNETOK IV WN HEIPOHOB, | ONPEOENEHHYI0 POTb
pa3pyLLeRvie MeMOPaH 1 YBENMYEHVE NOBTOP- | MPU BbIpaboTke
HOr0 PErVIOHAIBHO0 MO3rOBOO KPOBOTOKA; | XeMOATTPAKTaHTOB
Pa3BYTUE LUTOTOKCUYECKOTO OTEKa
4 | Bonesb MepuBsackynspHbie Makpodaru, runeprpodus | Hekpotudeckve
AnblireiiMepa | aCTPOLMTOB 1 MUKpOr/WY; nosineHme WJ1-1 | M3MeHeHs B 3HI0-
Ha PaHHuUX 3Tanax 60ne3HN 1 €ro BIMSHUE HA | TENUANBHBIX KIIET-
CYHTE3 NPEALUECTBEHHIKA OeTa-amunona, | Kax, HapylueHws B
HakonneHve 6eTa-aMuIonsa B HeMpoHax; MMKDOLVPKYSTOP-
HakonneHue Monekyn agreaum ICAM-1 8 HOM pycne, BKi04as
MO3re Ha SHEOTENMOLMTAX; MPOHVKHOBEHUE | M3MeHEHUS 6asanb-
JWMQOLVTOB B TKaHb FONIOBHOTO MO3a M UX | HOt MeMOpaHbl,
Y4aCTUE B BOCTIANMTENbHBIX PEAKLVSX, XapaK- | OMPEZeNeHHbIX
TePHbIX 15 BonesHi Anblireiivepa peLenTopos u ben-
KOB, CBAI3AHHIX C
SHEOTENMOoLMTaMM

Huskas sxcrpeccusi OCHOBHBIX aHTUTE€HOB KOMILIEKCA TUCTO-
COBMECTUMOCTHU, HEOOJIBIIIOE KOJTUYECTBO aHTUTEH-TIPE3CHTH -
PYIOIIMX KJIETOK, a TaKXe OCOOCHHOCTU JUMGOIMPKYIIIMU
nenatotr HHC u3onupoBaHHO# OT BO3AEHCTBUS MMMYHHOM
cucteMbl [39, 93]. OaHako mpu BochajleHUM HabaogaeTcs
MacCHBHAs MUTpalMs JICHKOIIMTOB B TKaHb Mo3ra (pacce-
saHHBIA ckiepo3 — PC, sHuedanut u 1.10.) [4, 49]. Murpauus
MoHoHyKeapos B LIHC yacTo compoBoxmaeTcst yBeTMmIeHIEM
MOTOKA CHIBOPOTOUHBIX OETKOB, KOTOPEIE TPAHCIIOPTHPYIOTCS
B JIUKBOpP. KpoMe Toro, sHIOTeTMOLUTHL MO3Ta, KJIETKH MUK-
POTIINK ¥ TICPUBACKYISAPHBIC MAaKpodard B KOHEYHOM HTOTE
BOBJIEKAIOTCS B HeHpOMMMYHHBIN oTBeT [22]. BapwnepHas
ynkumsg I'Db MoxeT KOopeHHBIM 00pa3oM M3MEHUTHCS TPU
pazmuHbIX 3a601eBaHusIX LIHC: B 3TUX yCIOBUSAX TIOBBIIIEH-
HYI0 ipoHuLIaeMocTb I'Db CBA3BIBAIOT C OTKPBITHEM TIOTHBIX
KOHTaKTOB, aKTMBHOCTbIO IMMHOLIMTO3a U (hOpMUPOBAHHEM
TPaHCIHAOTENMANBHBIX KaHanoB [46]. Tlpu OonblIMHCTBE
3a0oneBanuit IIHC onuckiBaeTcs BoCHaaUTeIbHBIN Mpoliecc,

3aTparuBaloIIUil MUKPOLIMPKY/ISTOPHOE PYCIIO, BbI3bIBAOLIMIA
aKTUBALIMIO [IMATbHBIX KJIETOK U CEKPEIMI0 METUATOPOB BOC-
MajeHus B KieTkax. [1py 5ToM Ha SHIOTENUOIMTaX YBEIUYH-
BaeTCs AKCIPECCUST MOJIEKYJT aire31u, YTo CIIOCOOCTBYET Mpo-
HUKHOBEHMIO JIEUKOILIMTOB B MO3rOBYIO TKaHb. TakuM obpa-
30M, OUCGhYHKIMS 3HAOTeIMANbHBIX KiaeToK ['Db sBnsgercs
OCHOBOM /1711 BOSHMKHOBEHUS 1 IIPOrpecCUpoBaHMs 3a00/1eBa-
nuit IHC. Hanmpumep, yBenuvyeHue sHAOTENUOLUTAMU TPO-
nyxuuu MJI-6 1 HEKOTOPBIX APYTMX MeAMATOPOB Ipe/oara-
€T, YTO 3TH MeIMaTOPHI YIaCTBYIOT B Iiepefaye BOCIIATUTEIbHO-
ro curHana u Ha apyrue kietku LIHC [2, 49, 67, 88]. Hanuuue
LIUTOKMHOB B JIMKBOpPE ONMKCAHO Mpu 00se3H AJblireiiMepa u
mu3oppenun [40]. TTomumo 3TOro, Mpu MPOrpecCUpOBaHUM
9TUX 3a00JIeBaHMI HaOJIOJACTCS YBEJUYEHUE TMACCUBHOTO
TPAHCIIOPTAa BEIIECTB Yepe3 OTKPHIBIIMECS IIOTHbIE KOHTAK-
ThI, MOBBIIIEHUE BE3UKY/ISIPHOTO TPAaHCIIOPTA.

B ta6. 2 mpeacTaBieHb! HEKOTOPEIE 3a00JIeBaHMS U KITIOUEBEIE
MEXaHU3Mbl, aCCOLMMPOBAHHBIE C U3MEHEHUSIMM TIPOHHULAC-
moctu I'Db.

B Hacrosiee Bpems cymiectByeT psia moneneilt [Ob, Beioop
KOTOPBIX OTpenensercss 3aiayaMM, MOCTaBACHHBIMU TMeEpPe]
uccieaoBateneM. MUX MOXHO pa3feauTbh Ha MOJAEU in vivo,
in vitro W in silico.

Monem in vivo

Paduouzomonnvie memodsi. OMHUM 13 TIEPBBHIX METOIOB OLICHKHI
nponutiaemoctt I'3b Opla MeTomMKa BHYTPHBEHHOTO BBEIE-
HUS U3y4aeMOTO BEIIECTBA B OPTaHU3M XWBOTHBIX. COITTacHO
9TOI MOJIENHU, XXUBOTHBIM OMHOKPATHO BBOAAT OOJIOC paauo-
AKTUBHBIX MEUCHBIX BEINECTB B IepH(EepPUICCKUEC COCYIH,
TIOCJIE 9ETO XXMBOTHOE ACKAIMMTHPYIOT M IIPOBOMST MCCIIEN0Ba-
Hue Mosra [55]. PasHOBMOHOCTBIO TAKOM MOJEIU SIBIISIETCS
pEeTHCTpaus CTeNeHN TIOTIOMICHIS 3y9aeMbIX BEIeCTB TKa-
HSIMU MO3Ta NP AJUTEIbHOM BBEJIEHUY BEILECTBA B OPTaHU3M
KMBOTHOTO. B manmbHeeM Uit NCKIFOYCHIS BIMSAHUS MeTa-
0omI3Ma M3y4aeMOTO BEIeCTBA B IPYTHX OpPTaHaX M TKaHSIX
OBUIO MPEIOXKEHO BBENCHUE PATUOAKTUBHOTO BEUIECTBA B
OOIIYI0 COHHYIO apTepUI0 XMBOTHOro [62, 64]. YkasaHHas
METOIMKA IT03BOJISICT aHAM3MPOBATh TaKKe ITapaMeTPhl, KaKk
pH, ocMoTHYeCcKOe maBlIeHME, CIIOCOOHOCTD BEINECTB CBSI3BI-
BaThcd ¢ Oenkamu [11].

Eie onHuM MeTomoM HccieoBaHUsS OCOOEHHOCTEeH MPOHU-
1IaeMOCTH M PAcIpOCTPaHEHMS BEIIECTB B TOJIOBHOM MO3Te B
€CTECTBEHHBIX YCIIOBUSIX SIBJISETCS MCIIONb30BaHKWE TTO3UTPOH-
HO-3MuccuoHHON ToMorpaduu (I1DT). IMomumo camoro
(bakTa TPOHMKHOBEHHUS BellecTBa 4yepe3 ['Db ¢ momomibio
[T MOXHO yCTaHOBUTH KOHKPETHYIO 00J1aCTh TIPOHMKHOBE-
HUsI, a TakKXe 00JIACTh HAKOTUIEHWs BEIIECTBA B TOJOBHOM
Mosre [91]. CyliecTBEHHBIM OrPaHUYUBAIOLIMM (HaKTOPOM
UCTIONB30BaHUS 3TOTO METONA SIBJISIETCS KOPOTKWM TMEepHoj
Nosypacrnaja M30TOMOB, BBICOKAs! CTOMMOCTD HCIIOJIb3YEMOTO
000pyIOBaHUS M OTCYTCTBUE BO3MOXHOCTHU OTIPEIeIEHUST IIPO-
HUIIAeMOCTH CXOHOTO BEIECTBA U €ro MeTaboauToB [12].

3ondosvie memodst. CheayoluM IaroM pa3BUTHSI PaguoM30-
TOITHBIX MOJIEJIei CTAJIO0 UCTIOIb30BaHNE MUKPO3OHIOB, KOTO-
pble UMILUIAHTUPOBAJIMCH B MO3T XUBOTHBIX. [1ociie BBeneHus
UCCJIENYEMbIX BELIECTB B HepudepruyecKre COCYAbl 30HI,
HaXOMSIIIMIACS B TOJJOBHOM MO3T€, PETUCTPUPOBAI KOHLIEHTpa-
LIMIO BELIECTBA U MepenaBal MHGOPMAIMIO Ha PErUCTPUPYIO-
niyto anmaparypy. [TpeuMyIecTBo [TaHHOrO METoJa 3aKioya-
€TCs B BO3MOXHOCTM MHOTOKPATHOTO MCIIONb30BaHUSI 30HIO0B,
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a TaKkKe MPOBE/ICHUE UCCIIE0BAHMUI HAa CBOOOIHO TBUTAIOIINX-
¢S XKMBOTHBIX. OCHOBHBIM HEIOCTATKOM SIBJISIETCSI HECTAOMITh-
HOCTb Pe3YJIbTaTOB, 3aBUCSILAS OT JOKAIM3ALUK 30HAA ¥ OT
CTENeHU TPaBMATU3ALMK XUBOTHOTO IIPY MIPOBEACHUH MPOLIE-
Nypbl UMIUTaHTauuu [1, 95].

Monemm in vitro

Mognenu in vitro OCHOBaHbI, TJIaBHBIM 00pa3oM, Ha MeToJax
KYJBTUBUPOBaHUS KJIETOK-KOMIOHeHToB ['Db. OgHumu u3
Jyqmux Mozeneit I'9b in vitro cuuTarotcs T€, B KOTOPBIX S3HI0-
TeJIMaIbHbIE KJIETKU COCYIOB TOJIOBHOTO MO3Ta CO-KYJIBTUBH-
PYIOT C acTpOLUTAM{ M/WJIM TIepUIMTaMu. B 1emom ke Bce
MOJIEJIM in Vitro MOXHO KJacCu(DUIIMPOBATH CIEAYIOIIUM 00pa-
30M.

ITo KOJMYECTBY BUIOB KYJIbTUBUPYEMBIX KJICTOK B MOACJIN:

1. MoHOKJIeTOYHble MOfieIM (Ky/IbTHBMPOBaHKME OJIHOTO BUIA
KJIETOK).

2. MynbTUKIETOUHbIE MOJAENU (CO-KYJIbTUBMPOBAHUE ABYX U
0oJiee BUIOB KJIETOK).

B 3aBuCHMMOCTH OT UCTOUHHMKA HCITOJb3YEMbIX KJICTOK:

1. Mozenu, oCHOBaHHBIE Ha KJIETKaX HEMO3TOBOTO ITPOMCXOXK-
JEeHUSI.

2. MOI[CJ'II/I, OCHOBAHHBIC Ha KJIETKaX MO3roBOTO ITPOUCXOXKIEC-
HUA:

* TIEPBUYHO-BBIICICHHBIC KICTKH;
* KJIETOYHBIE IMHUU.
3. KoMOMHMpOBaHHbIE MOJETIH.

ITo dakropy yueTa (MMUTAIIMN) KPOBOTOKA:

1. CraTnyeckue MoJie/ M — KJIETKM HAXOATCS B HEMOABUXHOMN
cpene. B Takux Monensx He YUYUTBIBACTCA BIIMSIHUE IBUXKE-
HUS KPOBU WM NMUTATCIIbHBIX CPEL.

2. JInHaMWYeCcKre MOICIH, B KOTOPHIX MMUTUPYETCS KPOBO-
TOK.

Bce cymectByronye Moaenu Uil UCCIEA0BaHUS MEXKIETOY-
HBIX B3aMMOJEWCTBUI, POHULIAEMOCTH, Pa3BUTUS U perapa-
uuu 'Db obnamaror onpeneaeHHBIMA HeJOCTaTKAMU U OTpa-
HUYEHUSIMU, Pa3TMYHON CTENEHbIO COXHOCTH UX TMOTyYEHUS
1 UCTIOJIb30BaHMSI.

MO,I[CJII(I, OCHOBAHHbIC HA KJIETKAX HEMO3roBOro
TPOUCXO0KICHUSA

B Hacrosimiee BpeMs1 HMeeTCs 3HaUUTEIbHOE KOJTMIECTBO ITy0-
JIMKALWiA, TOe OMMCHIBAETCS UCTIOIb30BaHKME PA3TMYHBIX TUIIOB
SMUTENNATBHBIX KIETOK ¥ SHAOTEIMOLIMTOB HEMO3TOBOTO TPO-
HCXOXIEHMUS TpH HM3y4eHUH pa3nuiHbix ¢yHkmmii [Db.
[IpuHIMIIUATBHO TaKKe MO MpPEenCTaBICHB MOHOKYJIBTY-
POI 3MUTENTMOLUMUTOB MU SHAOTENMOIMTOB. X jerko mosmy-
YUTh U MOAAepKUBaTh [96]. B HMX mpociexuBatoTcs onpene-
JIEHHBIE 00IIMe XapakTepucTHKY ¢ 9B, OmHako oHM HE MOTYT
CYHUTAThCS MOJHOIIEHHBIMU MoesiMu ['Ob u ucmosnb3oBaThest
IUISI MICCIIEIOBAaHUMIA MEXKJIETOUYHBIX B3aUMOIEHUCTBUIA Pa3HBIX
BUIIOB KJICTOK, C YYETOM 3HAYMUTEIBHEIX OTIMIMI B (DYHKIIHO-
HaJIbHOI aKTUBHOCTH SHIOTENHS COCYIOB MO3Ta U Iepudepu-
YEeCKMX OPraHOB U TKAHEH.

Modeav na ocnose aunuu MDCK (Madin Darby canine kidney).
MDCK — xynbrypa KJI€TOK MOuku cobaku. Takue momenu
OTHOCHUTEJIbHO HIMPOKO MCIIONB3YIOTCS JUIST M3YYeHUs Tapa-
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LeJUTIONSAPHOI npoHuLaeMocty [14, 53, 54, 59, 90]. Obmumu
yepramu e¢ U ['Db gBisgercs Hamuuue MIOTHBIX KOHTAKTOB,
KJIayIMHOB U OKKoAnHOB. Hapsny ¢ atum mexny MDCK u
SHIOTEMUOIMTAMH TOJOBHOTO MO3Ta €CTh SN OTIMIMiA. Tak,
ocHOBHOI1 6es10K B Kietkax MDCK — kmayauH-1, Torna Kak B
SHIOTENUOIMTAaX Mo3ra — KjiaynuH-5. KpoMe 3Toro, B 3HAOTe-
JIMOLUTAX OTCYTCTBYeT OejoK Z0-3, KOTOpblii 0OHapyxXeH B
MDCK [96]. Tem He MeHee Ha Moxenu MDCK MoryT, ¢ Heko-
TOPBIMH OTPaHUYCHUSIMY, TIPOBOAUTHCS MUCCIICIOBAHUS TTapa-
HEJUTIONSAPHOI poHuIIaeMocT. Kpome Toro, n3-3a IpOCTOTH
KyJIBTUBUPOBAHUS U BO3MOXHOCTH TPaHC(HEKIINU MOAUDUIIM-
poBaHHbIe K1eTku MDCK ncnonb3yiorest v A1 pelieHust apy-
TMX 3aJa4 — M3YYEeHWUs] PELENTOPOB JUIONMPOTEMHOB HU3KOIA
TUIOTHOCTH, MOJIEKYISPHBIX MEXaHU3MOB JIEKapCTBEHHOM
ycroitunBocTy U T.A. [59, 90]. Ha aT0it Monenu uccienoBaHo
0oJiee CTa pa3IMYHBIX JICKAPCTBEHHBIX BEIIECTB.

Modeaw ¢ ucnonv3osanuem nynogUHHbIX IHOOMEAUANbHBIX KACMOK
yenosexa (HUVEC). Ipenmymectso monean HUVEC cocrout
B TOM, YTO 3TO JIMHUS KJIETOK YeJOBEKa, U Ha HEeW yIOOHO
UCCIIeIOBaTh OCOOCHHOCTH Pa3BMTHS, MUTPALIUM, ITPOHUIIAE-
MOCTH 3HAOTEIMOLUTOB YesoBeka [48]. OnHaKo 3TH HEMO3TO-
BbI¢ KJICTKU He TIOTHOCTHI0 UMUTHPYIOT SHIoTenuoutsl LIHC.

Moje i Ha OCHOBE KJI€TOK MO3T0BOI0 TIPOUCXO0KICHUSA

OnHUM M3 KJTIOYEBbIX MOMEHTOB, IMO3BOJMBIIMX CO3IaBATh
Mogenb ['Db in vitro, cTano nmosBIeHWEe METOMUKYU YCTIEITHON
M30JSAIMK KaWUISIPOB TOJIOBHOTO MO3Ta C TOCTEIyIONM
KyJIbTUBUPOBAHMEM BSHAOTEIMOIMTOB COCYIOB TOJOBHOTO
Moara [25, 65]. B xonie 1980-x IT. cTano M3BECTHO O BaxKHOMI
PEeTyIMpYIOIIEH POJIX aCTPOLIUTOB Ha (DYHKIINM SHIOTETHOIIM-
toB I'Db [6], mocite yero MosIBUIMCH MOIEHN CO-KYIIBTYP SHIO0-
TeanouuToB U actpouutoB [73]. C 3TOro BpeMeHU Havajach
pazpaboTKa ¥ MCIOIb30BaHNE KOMOMHUPOBAHHBIX KIETOUHBIX
KYJABTYp Ha OCHOBE SHIOTEIMOLUTOB M KIETOK ITMH KakK
ocHOBHOTO TuMa Momenu ['Db.

B Hacrosiiiiee Bpemsi UCTIONB3YIOTCS KYJIBTYPhl SHIOTEINATb-
HBIX KJIETOK, BBIICJICHHBIX U3 COCYIOB TOJOBHOTO MO3ra,
MCTOYHUKOM KOTOPBIX CiIyxaT miekonuraiouie. Haubonee
IIMPOKO MCIIOJIB3YIOTCS SHAOTENUOLUTHI KPBIC, MBIIIEH, CBU-
Heii ¥ KpYITHOTo poratoro ckota [29]. OCHOBHBIMU MpeUMYIIe-
CTBAMM MOJIEJIEl C MCMOJNb30BAHUEM KJIETOK TPBIZYHOB
SIBJISIIOTCS: HATMYUE TIOJOTBITHBIX XUBOTHBIX TIPAKTUYECKU B
Kax1o# 1abopaTopuu, OOIBIION HA0Op aHTUTEN JJIS1 KCCNIEN0-
BaHUIl U BO3MOXHOCTb MOJYYEHUS TPAHCTEHHBIX XKMBOTHBIX.
OnmHako HeOONMbIIME pa3Mephl XMBOTHBIX M OTHOCHUTENBHO
HU3KWI 00bEM TI0TyYaeMbIX SHIOTENUATBHBIX KIETOK OKa3bl-
BAIOTCSI CYIIECTBEHHBIM HEOCTATKOM.

[Mpermy1ecTBO UCTIONB30BAHMS CBUHEH MM KPYITHOTO pOTa-
TOTO CKOTA /151 OJTYYEHUS SHAOTETUOIUTOB — OONBIIOE KOJHU-
YeCTBO MOJNYYaeMBbIX KJIETOK. JlOCTYMHOCTh 3THX XUBOTHBIX
OrpaHMYeHa, a OMOXMMUYECKME U MOJIEKYJSIPHbIE 0COOEHHO-
CTH TI0 CPaBHEHHIO C KJIETKAMU TPBI3YHOB U YeJI0oBeKa M3yYEeHBI
HEI0CTaTOYHO.

Ewe oaHuM BapuaHTOM co3naHusi moneneir I'Ob sBnsgercs
UCIIOIb30BaHKe KieTok yenoneka [10, 67, 75]. OcHOBHas CI0X-
HOCTh CO3MAaHUS TaKWX MOJEJNel 3aKIIIoYaeTcsl B ITOMyYeHUH
Marepuana. TkaHb M03ra, TojrydyaeMast BO BpeMsl XUPypPruIecKmx
MaHUIYJISIMIA, 0OBIYHO HE MOXET PacCMaTPMBATLCS B KAYECTBE
«300pOoBOii». [Ipyrue crnocoObl Moay4eHUs] TKAHU MO3Ta YesIoBe-
Ka He COOTBETCTBYIOT 3TUUECKIUM HOPMaM M IPaBUJIaM.
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CJ10XXHOCTb ¥ OTHOCHUTEIBHO BBICOKAS! CTOMMOCTD BbIIENEHHUS
1 TMOCJEAYIOIIETr0 KYJbTUBUPOBAHMS TIEPBUYHBIX KJIETOK IS
co3ganusa mozeneit 'Db mpuBenn K pa3paboTKe HECKOJIBKMX
NepeBMBaeMbIX KJIeTOYHbIX JuHMA. [To cBoeil cyTu momoOHbIe
JIMHUM TIPEICTaBISIIOT COOO0M MOHOKJIETOYHbBIE MOJIENU, CONEP-
KaIlie MOHOCTON SHIOTEMUOIMTOB. DHIOTEIUOIMTE MO3ra
CIOCOOHBI pa3pacTaThCsl U (OPMUPOBATH KJIETOYHbIE JTUMHUU
0e3 Kakux-1ub0 OTAMYMIA OT MCXOOHBIX KIJIETOK U MOTYT
UCIIOJIb30BAThCSI TOCTATOYHO UTUTEIBHOE BPEMS, BILIOTH JO
35—40 naccaxeii [24].

Jlunus RBE4 (3HpoTenualbHble KJIETKU TOJOBHOTO MO3ra
kpoichl). Knetku nmuauu RBE4 obnamaior xapakrepuctukamMu
sHpotearonutoB I'Db (oguHakoBoe comepXaHue U aKTHB-
HOCTh OCHOBHBIX (pepMeHTOB U P-rimkonportenHa) [70]. Oto
OflHA W3 JIyYIIUX SHAOTETMATbHBIX KJIETOUHBIX JUHWHN, TK.
KJIETKU OYEHb JIOJITO COXPAHSIOT OCHOBHBIE UEPThI, IPUCYIIIE
kinetkaM ['Ob, mpu MHorokpaTHbIX maccaxax. Mcmomnbsyercs
17 u3ydeHus: ocobeHHocTell pepMeHTaTUBHBIX cucteM [Ob
(menounass docdaraza, y-IIyTaMumi TpaHCHENTHAA3a), KC-
npeccuu P-riaMkomnpoTeMHa BHYTPMKJIETOYHOTO CUTHAIWHTA,
murpanuu kierox [70, 72, 96].

Jlunua GPS. Drta NUHUSA MMeeT XapaKTepUCTUKU, CXOTHBIE C
muaueir RBE4. OHa monydeHa ¢ MCIOIb30BaHMEM aHTUTEHA
SV40 [37]. Ha ykazaHHOI MOAEIM MIPOBOIAT UCCIEA0BAHUS 110
U3YyYEHUIO BHYTPUKIIETOUHON CHUTHanmm3auuu [52, 88], skc-
Mpeccuu M aKkTUBHOCTU P-rmkonporenna [31, 71].

Jlunusa hCMEC/D3 (3HAOTENMMOUUTHI KaNUIISIpOB MO3ra 4eo-
BeKa) SIBJISIETCS] OMHOM M3 CaMBIX KaueCTBCHHBIX TMHUHA KIIETOK
YeJioBeKa. B 3Toit KymbType COXpaHSIOTCS OCHOBHBIC XapaKTe-
puctuku I'Ob, Takue Kak skcmpeccusi COEAMHUTENLHBIX M
TpaHCMOPTHBIX OeakoB [94]. B HacTosiiee BpeMsl Ha MOJENU
kierouHoit muaun hCMEC/D3 mpoBonsT mccnemoBaHust 0co-
OeHHOCTel BHYTPUKIETOUHON curHanmmsaumu [35, 51, 76, 97,
99] u peryasiumu TpaHcnopTa BewecTs [15, 21, 98].

KomOmunpoBanHbie KYJIbTYphI KI1ETOK
(MYILTHK/IETOYHBIE MOJIETH)

IToce OTKPHITHS PETYIATOPHOTO BO3IEUCTBUSI TIUATBHBIX
KJeTok Ha cBoiictBa I'Db [23] ObuM mpenioeHbI HOBEHIE
Mojeu Gapbepa Ha OCHOBE CO-KYJIBTMBUPOBAHMS Pa3IMYHbIX
BUIOB KJIETOK. B Hacrosiiiee BpeMsl B TOMABISIOIIEM 00JIb-
LIMHCTBE MOJEIEH in Vitro MCHONb3YIOTCS SHIOTEIMOLUTHI
Mo3ra u actpouuthsl [3]. Kak mpaBuiio, 11sl OMydeHUsT Takux
Mozeell WCIONb3YIOTCS M MepBUYHO-BBIIEICHHBIE 3HIOTE-
JIMOLIUTHI TPBHI3YHOB, CBUHEN M KPYIIHOTO POraToro CKoTa, 1
KJIETOYHBIE TMHUMU. [NInanbHble KNETKHM TaKKe MOTYT OBITh IIep-
BUYHBIE MM TIEPEBMBAEMBIX JIMHUH (HaIIprMep, TiepeBrBacMast
roMa JuHun C6) [43]. OcoO0eHHOCTBIO MOJIEIel Ha OCHOBE
KOMOMHMPOBAHHBIX KYJIBTYP SBJISIETCSI BO3BMOXHOCTb MCIIOJIb-
30BaHUS SHIOTEIMANBHBIX KJIETOK OT OJHOTO BHIA JXUBOTHBIX
[44, 81, 89] wm KIIETOK pa3IMIHOTO ITPOMCXOXKICHNUS, HATIPH-
Mep, SHAOTEIMOLUTOB KPYITHOTO POTaToro CKOTA U aCTPOIIMTOB
Kpbicol [26, 102], moo C6-rmmomsr [69]. MHTEpecHO, 4TO
XOPOLINE PEe3YIbTAaThl ObUIH HOIYYEHBI ¢ MOIEISIMU, OCHOBAH-
HBIMM Ha COYETAHMM KJIETOK Kpbichl ¥ Mbimu [30, 44].
[peanpuHUMAINCh TIONBITKM CO3IaTh KOMOWHUPOBAHHEIE
MOJIE/IM Ha OCHOBE YeJI0BEYECKUX KIETOK, OMHAKO TPYAHOCTU
MOJIyYEHUSI MaTepuaga U HECTOMKOCTD ITOJYYCHHBIX MOAEICH
OIpeNeISIOT HeCTabMIIBHOCTD MX XapaKTepHCTHK [56].

Moenu ¢ UCIOJNb30BaHUEM SHAOTEIMOLUTOB cBUHEN U C6-
ACTPOTIIMOMBI TTOKA3aJId XapaKTEPMCTUKM, CXOIHbBIE C MOJE-
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JsiMu in vivo [79]. MccnenoBaHus, BRIOJTHEHHBIE HA MOJIEJISIX
CBUHBIX KJIETOK, BRITBIIIN BAXXHOCTh MEKKJICTOUHBIX KOHTAK-
TOB 3HAOTEIMOLMTOB U acTpouuToB [17]. bsuio mokasaHo,
YTO MPSIMOM KOHTAKT MEXIY SHAOTENUATbHBIMU KJIETKAMU U
ACTPOLIMTaMU HEOOXOAUM IS TIOTYICHUS 3HAUCHMI TpaHC-
SHIOTEINATBHOTO COIPOTUBIICHHS, COMOCTABUMBIX C MOJIE-
JsmMu in vivo. TIpu co-KyJIbTUBUPOBAHUM SHAOTEIUOILMTOB U
ACTPOIIMTOB 0e3 MPSMOT0 KOHTAKTa MEXIy HIMU OBLITH OTIpe-
TeJICHBI PAa3IMIMsl 3HAUCHMI TPAaHCIHIOTEINATBHOTO COIPO-
TUBJIEHUS U TpoHuIiaeMocTy I'Db 1o cpaBHeHuIo ¢ KynbTypa-
MU, TIe 00eCTIeINBAIICS TaKOM MEKKICTOYHBI KOHTAKT.

C y4eToM peryaupyoIero BIMSHUS aCTPOLMTOB Ha (DYHKIMN
SHIOTENTUANBHBIX KJIETOK OBbUIO TIPEIIOKEHO MCIONb30BaTh
«Db-uHyMpyonyo cpemy», comepxaiyio 1% mnuTareib-
HYIO cpely, MOJTyYeHHYIO TIPH CO-KYIBTHBUPOBAHMM SHIOTE-
JIMOIIMTOB U aCTPOLIMTOB, B3ITYIO Uepe3 48 yac mocie Havyana
nHKyOauuu [20].

Co-KyabTypbl SHAOTETHONUTOB € MEPUIUTAMH
W IPYTUMH KJIeTKAMH

Jlns mojydeHus: TakuxX Mofeei MCIONb3YIOT JUHUM SHI0Te-
JMUATbHBIX KIETOK M CBEXEBBINEJICHHBIE IIEPHUIINTHL.
[MpyHIMITIATEHO BaXXHBIM CYMTACTCS HATMIKE TECHOTO MEX-
KJIETOYHOTO KOHTaKTa. BaxkHOCTb TECHOTrO CONMPUKOCHOBEHUS
SHJIOTEIMOIMTOB C TIEPUIIMTAMU Oblja I0Ka3aHa MyTeM Uccle-
JOBAHUSI U3MEHCHUI TPAHCOHAOTEIMAIBHOTO COIPOTUBICHNS
B KYJIBTYpe K1eToK Kpbic [41]. [Tpu aTOM 0Ka3anoch, 4To nepu-
LUTBI THAYIUPYIOT YCUIICHHE SKCITPECCUH OETKOB JIEKapCTBEH-
HO YCTOMYMBOCTH M METAJUIONPOTEea3 B SHAOTEIMOLUTAX [9,
101]. Kpome 3T0rO0, CYIIECTBEHHYIO POJIb B Pa3BUTUU CIIELM-
(buyeckux cBOMCTB aHAoTeIMOUUTOB Db urpaior mpoayLu-
pyembie mepuitutamu dH0TenuH-1, TGFB u anrnonostux-1
[27, 32, 42]. B HacTos11Iee BpeMsI CYILECTBYIOT MOJIEJIH, CONep-
alye B CO-KyJIbTYpe TPH BUla KJIETOK: SHIOTEMOIMTHI, aCT-
POLUTH U TepuiuTh. [loka3aHo, 4TO 3TH MOIETH 00JIamaroT
0oJiee BBICOKMM TPaHCIHAOTEIUATbHBIM COMPOTUBIECHUEM U
MOHMXXEHHOI MpOHKULIAeMOCThIo [57, 58].

Tak KaK HeWipOHBI OKA3bIBAIOT CYIIECTBEHHOE BIUSIHUE HA pa3-
BUTHE U (GyHKIIMOHKUpoBaHue Db, To meprommuecku mpenmpu-
HUMAIOTCS MOMBITKY CO3AaHMUS K1eTouHoi Moaenu I'Db, conep-
Kalled B cBoeM cocTaBe 3Tu KieTku. Mogens I'Ob, B cocta
KOTOPO! BXOHAT HAOTENUOIMTHI, ACTPOLUTHI, TEPUIUTHI M
HeWpOoHbI, TPUOIMXEHA 10 CBOUM (DYHKIIMOHAJLHBIM XapaKTe-
PUCTUKAM K HelpoBackyaspHoU enunuie. CreaoBaTenbHO,
MIPUMEHSIST TaKyl0 MOJIENb, MOXXHO TOJy4aTh HauboJsiee J10CTO-
BEPHYI0 MH(OPMALIMIO O XapaKTepe MEXKJIETOUHbIX B3aUMOIEH-
CTBMIA B (11aTO)(DU3NOIOTMIECKUX YCIOBHUSIX.

Perynsaroprsie Biustaus Ha popmupoBanue ['Db okaswBaroT He
TOJIbKO 3peJible HEHPOHBI, HO M 3MOPHOHAIBHBIC HEHPOHATLHbIE
MPOTEHUTOPHBIE KIeTKH [92]. [Tpr 3TOM TSI MHIYKIMK KCTIpec-
CHM OKKITIONWHOB M 00pa30BaHMS SHIOTENMANBHBIX IDIOTHBIX
KOHTaKTOB HETIOCPEICTBEHHBIC MEXKIECTOUHbIE B3aUMOACHCTBUSI
MEXIy HepoHaMU W SHIOTEIMOLIMTAMU He 00sI3aTeNbHbI, Kak
OBUIO TIPOIEMOHCTPHUPOBAHO TIPU CO-KYJIBTUBUPOBAHUHN KIIETOK
mHu RBE4 1 HeiipoHOB KOpbI TOIOBHOTO Mo3ra [16].

OCHOBHBIM JUMUTHPYIOIIAM (DAaKTOPOM ITIPU CO3TAHMU YKa-
3aHHBIX MOJIEJIEN SBJISIETCS] TPYAHOCTD B MOAOOPE CPeibl, YIOB-
JIETBOPSIONIE MOTPEOHOCTH Pa3HBIX TUITOB KJIETOK, a TaKXKe
JIe(PULUT JaHHBIX O MOJIEKYJISIPHBIX MEXaHM3MaX peanu3aliu
MEXKJIETOYHBIX B3aUMOIEHCTBUI B  MYJBTUKJIETOYHBIX
aHcaMOJISIX in vitro.
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JIuHaMmyecKue MosieN

B pabote J.M. Tarbell 6put0 HOKa3aHO, YTO MEXKIETOYHOE
HAMpsOKeHUE TTPY KOHTAKTE SHIOTENTUOIUTOB C ABIKYIIIMUICS
KJIeTKaMM W/WIKA CPeloil BIMsAET Ha pa3BUTHE OaphepHOI
¢dynkuyu [85]. DTo mpuBeno K pa3paboTKe AUHAMUYECKUX
Mopeneii in vitro. s WX CO3MAHUSI UCTIONB3YIOTCS TOJbIE
BOJIOKHA (X0s10(aiioep), KOTOpble UMUTHPYIOT MPOCBET KaIul-
JIpOB M B HEM KYJbTMBUPYIOT pa3iuyHbie KiaeTku ['Ob.
[MepBeie MomeM OBUTH CO3MAHBI HAa CO-KYABTYPaX SHAOTEINO-
LIUTOB a0PThI U TIMATBHBIX KJIETOK [19, 82].

B Hacrosiiiee BpeMsi cosgaHue AuHaMuueckKux moxeneir Db
OCHOBBIBAaeTCS Ha mexronoeuu muxponomoka (Microfluidic
Technology). Dta TeXHOJIOTHS TIO3BOJISIET TPOCKTUPOBATD, M3T0-
TOBJISITb M CTIOJIb30BATh YCTPOMCTBA JUISl MAHUITYJISLIM KMAKO-
CTM B MUKPOHHBIX MaciuTabax. QOObIMHBIC IMHEIHBIC pa3Mephl
COCTABJIAIOT OT HECKOJbKMX MUKDPOMETPOB [0 HECKOJIbKMX
COTeH MUKPOMETPOB. OOBEMBI XKMAKOCTH, C KOTOPHIMU MAHHUITY-
JIMPYIOT BHYTPH 3THX YCTPOMCTB, KaK IPaBWIIO, M3MEPSIOTCS B
oramna3oHe HaHoIUTp—ImKoauTp (10° 1 — 102 1). Camm
YCTPOICTBA MOTYT OBbITh M3TOTOBJICHBI C MCIOJb30BAHUEM
MeTajlia, CTeKJIa WM TIOJIMMEPHBIX MaTepuaioB. bobIMHCTBO
MOIOOHBIX YCTPOMCTB, KOTOPbIE MCIIONb3YIOTCS IS TPOBEACHMS
MOJIEKYJISIPHO-KJIETOUHBIX MCCIENOBAHUM, CENaHbl U3 OUOCO-
BMECTUMBIX 1 TIPO3PAYHBIX MaTePHAIIOB (CTEKIIA MJTM CUJTMKOHA).
Wx npumeHeHune mo3BoSIeT TIPOBOIUTD UCCIIENOBAHUS OCOOCH-
HOCTell (hM3MYECKOrO COCTOSIHUS SHIOTEIMOLUTOB M TIOTHBIX
KOHTaKTOB B YC/IOBMSIX KPOBOTOKA, BA30KOHCTPUKTOPHBIE 1
Ba30JWIATALMOHHBIE 3(P(PEKThI, OMOCPEIOBAHHBIE OKCHIOM
a30Ta, MUTPALMIO KJIETOK, B T.U. M CTBOJIOBBIX, perapaTUBHLIC
TIPOIIECCHI, MEXKIETOUHbIE B3aMMOENCTBYS, CKPUHUHT TIepe-
HOCYMKOB JIEKAPCTBEHHBIX BELIECTB U CAMMX JIEKAPCTBEHHBIX
BemtectB [85]. IIpu mpUMeHEHUM TakKuX YCTPOMCTB BO3MOXKHO
TakXe B PEXMME PEATbHOTO BPeMEHHM M3MEpSITh TPAHCIHIOTe-
JIMAJIBHOE COIPOTUBIIEHKE, MEHSITh IIAPAMETPhI TOKA XIIKOCTH
1 HCII0JIb30BaTh MUHMMAJIbHOE KOJIMYECTBO MUTATEIbHBIX CPEI
1 peakTUBOB, YTO yIEIIEBIsIET paboTy.

He tax nmaBHO 6bLTa pazpaboTaHa IMHAMHUYecKasi MOJE/b, B
KOTOpOIi CO3maBayicsl MyJIbCUPYIOIINI MOTOK XUIKOCTH. 3a
OCHOBY KJIETOYHOI COCTaBJISIOIIEH B YKa3aHHOI MOJIEIM B3SThI
supotenvonuTel JuHuM hCMEC/D3 u actpouutsl. boiio
YCTAaHOBJCHO, YTO TPAHCOHIOTEIMATBHOE COMPOTHUBJICHME
coctasJisiio okojio 1000 Om/cM?, a B Tako# e, HO CTaTUYECKOi
MOJIENT TPAHCIHAOTETNANTLHOE COMPOTUBICHUE COCTABUIIO
okono 70 Om/cm® [18]; 3TO moATBEp:KIaeT BIMSHUE TOTOKA
KMIKOCTH Ha (popMupoBaHue 0apbepHoii hpyHKUIMU. [Toxoxue
PE3YIIBTATHI TTIOJYICHBI Ha MOJEISAX C UCIIOJh30BaHIEM acTpo-
LIMTOB TIJI0JAa YeJIoBeKa U NpH ucroab3oBaHuu «Db-unaynm-
pytolieii cpeabl» 6e3 acTpouuToB [78].

Monemn in silico (KOMIbIOTEPHBIE MOJIETH)

Ha ocHoBe KOMIBIOTEpHBIX MOMENEN MpeanpUHUMAIOTCS
MOTBITKY MPOTHO3UPOBATh MpoHULaeMocTh ['Db ms pazauny-
HBIX XUMUYECKUX COSMHEHUI B 3aBUCUMOCTH OT MX CTPYKTY-
pol. JlokazaHo, yTo mpoHuLIaeMocTh ' Ob KoppenupyeT ¢ MoJie-
KYyJISIPHBIMU CBOMCTBAMM BEIECTB, TUMODUILHOCTHIO U MOJIe-
KyJlsipHOU Maccoii [36]. OmHaKo cerofHs KOMIIBIOTEpHOE
MOJEIMPOBAHNE BO3MOXHO JIMILIB JUIS IACCUBHOM MPOHMLIAE-
MocTu BeulecTB uyepe3 'Db. I[laBHasg mpobiema cozmaHus
TaKUX MOJIEJIeii 3aKITI09AeTCs B HEMOCTaTOYHON MH(MOPMAIMHU O
B3aMMOCBSI3SIX MEXIY MOJIEKYISIPHOM CTPYKTYPOU M aKTUBHBIM
TPAHCIIOPTOM WJIM B3aMMOJCUCTBUU C OelKaMu JIeKapCTBEH-
HoM ycToitunBocty [11].
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Tabnuua 3: Mogenu 36 in vitro.

O6nactb Mpeumywe-

Mogenb | Tun mopenm - pl Hepoctatku
Jurna MoHokne- | MapauennionsipHast npo- | Hanwuue nnot- | OTanns B
MDCK TOYHas CTaTK- | HULLAEMOCTb 1 HbIX KOHTAKTOB, | COCTaBe DOENnkoB

Yeckas MPOHHLLAEMOCTb, OMOCPE- | KIayMHOB 1 MNOTHBIX KOH-
HEMO3rOBOM0 | 40BaHHAS P-rAMKONOTEM- | OKKMIOBMHOB TaKToB 0
MPOMCXOXaE- | HOM (komMepyecKkast | CpaBHEHuI0 C
HYs TUHVR) 96
Jnhuna MoHokne- | Murpauus knetok, npoxu- | Jlukua knetok | HenonHo umu-
HUVEC TOYHas CTaTH- | LIABMOCTb SHLOTENMOLM- | 4enoBexa (KOM- | TPYET aHgoTe-
yeckan T0B YeroBexa Mepyeckas mmouutsl LIHC
HEMO3r0B0ro TUHWS)
MPOUCXOXLE-
HyA
Jhg MoHokne- | epmenTaTiBHble cvcTe- | OpHakoBoe MoHokrneTouHas
RBE4 TO4Has cTaT- | Mbl 3B, akcnpeccvs COnEpXaHue u
yeckast M03- | P-rmkonpoTenHa, BHYT- | aKTMBHOCTb
FOBOTO MPO- | PUKIETOYHbIA CUTHAMHT, | OCHOBHBIX (ep-
WCXOXZEHUS | MUATpALWS KNETOK MEHTOB 1 P-ru-
KOMpoTeuHa
(kommepyeckas
MHUS)
Jutnst GP8 | MoHokne- | BHyTpUKnETOuHbI curHa- | kcnpeccust - | MoHOK”ETOuHas
TOYHAs CTATH- | UHT SHLOTEMMOLIMTOB aKTMBHOCTb
yeckast M03- P-rnukonpoTenHa
roBOro npo- (koMMepyeckas
UCXOXZEHUS TUHR)
JWhg MoHokne- | CoepuHTENbHbIE M Jwhva knetok | MoHoKneTouHast
hCMEC/D3 | TouHas CTaT- | TRaHCMIOpTHbIE Benky, YenoBexa, 0Tpa-
Yyeckast M03- | BHYTPUKNIETOUHbIA CUTHA- | XatoLLast
FOBOFO MPO- | JIMHT, PErySLYS TPAHC- | SKCTIPECCHI
VICXOXJEHUS | NOpTa BELLECTB COBMMHMTENbHbIX
1 TPAHCMOPTHIX
6enKoB, COOTBET-
CTBYIOT MOZEMM
in vivo
Co-kynbTy- | KomBuhmpo- | Mexknetoubie B3aumo- | Mpubnuxena no | He cTanpaptu-
Pbl BaHHas Myb- | AECTBMA, HEViDOreHe3, | GYHKUMOHAMb- | 3MPOBaHA,
TUKIIETOYHAS | MPOHMLIAEMOCTb, KIIETOY- | HbIM XapakTepy- | CMOXHOCTH
CTaTdeckas. | Has Murpaums CTVIKaM K Hefpo- | KynbTUBMPOBa-
Moxer BACKYNSPHONA Hus 1 nopbopa
COAepXarb eanHILe Cpeb, Y08
KNETKM M03- NETBOPAIOLLIEN
rOBOrO 1 noTpebHoCTH
HEMO3r0BOr0 Pa3HbIX TUMOB
MPOMCXOXLE- KIETOK,
HIq LepUUMT fiaH-
HblX O MOIEKY-
TFPHbIX Mexa-
HV3MaX MeX-
KNETOYHbIX
B3AUMOZeil-
CTBMIA
Microfluidic | Auxammyec- | Guaudeckoe coctosHue | MakcumanbHO | Bbicokas crou-
Technology | kue Mojemm | SHOTEMMOLIATOR 1 INOT- | NPUOAMXEHA K | MOCTb, CROX-
HbIX KOHTAKTOB B YCTIOBUSIX | MOZENAM il Vivo. | HOCTb B CO3Ma-
KPOBOTOKA, Ba3OKOHCTPYK- | BoaMOXHO pabo- | Huv mogenm,
TOPHbIE M BA30QUNSTA- | TaTb C OrpaHuye- | OTCYTCTBUE
LMOHHbIE ddEKTHI, OM0- | HBIM KOAMYe- CTaHZAPTHBIX
cpenosantbie NO, Murpa- | CTBOM KNETOK, | MPOTOKONIOB
LSt KNETOK, penapaTe- | Cpes 1 peakTy-

Hbl NPOLLECChI, MEXKNE-

TOYHbIE B3aVIMOAEVCTBHS,
CKPUHUHT NEPEHOCHMKOB

NEKapCTBEHHbIX BELLIECTB
1 CamMuX NIEKapCTBEHHbIX

BELLECTB

BOB
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TakuM 006pa3oM, KOMITbIOTEPHBIE MOJEIN MOTYT OBITH UCITOJb-
30BaHBI IS TICPBOHAYAILHOTO aHAJIN3a ITACCUBHO TIPOHMIIAC-
MOCTH COEIMHEHNI TSKENIBIX METAJIIOB M TTOKA HE MOTYT 3aMe-
Hutb Monenu I'Ob in vitro u in vivo.

CpaBHHUTEIbHAS XapaKTEPUCTUKA OCHOBHBIX NMPUMEHSIEMBIX B
HacTosIee Bpemst Moneneit [9b npuseneHa B Tad. 3.

JaKmoyenue u nepeneKTHBbI

Jlo cux Mop He CYILECTBYET «uaeaibHoi» Moaenu I'Db. B 3aBu-
CHMOCTH OT [TOCTAaBJICHHBIX LEJIeii, 3a1a4 1 CTOMMOCTH, OIITH-
MaJIbHBIMM MOTYT OBbITh T¢ WJIM MHbIe Mojeu. [IpuMepsl, Ipu-
BelICHHBIC B JTAHHOM 0030pe, HAIMISTHO WITIOCTPUPYIOT TOT
(akT, uyTO HanbHeiilee pa3BUTHE B co3maHuu Mogenei Db
MOXET MATH 110 HECKOJIIBKMM HaIlpaBICHUSIM.

Bo-niepBbiX, MOXKHO 0XMAATh Pa3BUTHsSI CTATUUECKUX KOMOM-
HMPOBAHHBIX MYJBTUKJIETOYHBIX MOJEJCH, a UMEHHO HEWpo-
BacKYJISIPHOM eMHMLIBI, KOTOPasi MaKCUMaJIbHO COOTBETCTBYET
MOJIENIU i1 ViVo IO KJIETOYHOMY COCTABY.

BO-BTOprX, TNPOTHO3UPYETCA pa3BUTHUE NMHAMUYECKUX MOIC-
JIe Ha OCHOBE MI/IKpOHOTOKOBOfI TCXHOJIOTHU. HCCMOTpSI Ha

Criucok auTepaTyphl

1. Aasmundstad T.A., Morland J., Paulsen R.E. Distribution of mor-
phine 6-glucuronide and morphine across the blood-brain barrier in
awake, freely moving rats investigated by in vivo microdialysis sampling.
J. Pharmacol. Exp. Ther. 1995; 275: 435—441.

2. Abbott N.J. Astrocyte-endothelial interactions and blood-brain bar-
rier permeability. J. Anat. 2002; 200: 629—638.

3. Abbott N.J., Ronnbick L., Hansson E. Astrocyte-endothelial
interactions at the blood-brain barrier. Nat. Rev. Neurosci. 2006; 7:
41-53.

4. Andersson P.B., Perry V.H., Gordon S. The acute inflammatory
response to lipopolysaccharide in central nervous system parenchyma
differs from that in other body tissues. Neuroscience. 1992; 48:
169—186.

5. Armulik A., Genové G., Mie M. et al. Pericytes regulate the blood-
brain barrier. Nature. 2010; 468: 557—561.

6. Arthur F.E., Shivers R.R., Bowman P.D. Astrocyte-mediated induc-
tion of tight junctions in brain capillary endothelium: an efficient in
vitro model. Brain Research. 1987; 433: 155—159.

7. Ballabh P., Braun A., Nedergaard M. The blood-brain barrier: an
overview: structure, regulation, and clinical implications. Neurobiol.
Dis. 2004; 16: 1-13.

8. Begley D.J. Delivery of therapeutic agents to the central nervous sys-
tem: the problems and the possibilities.Pharmacol Ther. 2004; 104:
29—45.

9. Berezowski V., Landry C., Dehouck M.P. et al. Contribution of glial
cells and pericytes to the mRNA profiles of P-glycoprotein and mul-
tidrug resistance-associated proteins in an in vitro model of the blood-
brain barrier. Brain Res. 2004; 1018: 1-9.

10. Bernas M.J., Cardoso F.L., Daley S.K. et al. Establishment of pri-
mary cultures of human brain microvascular endothelial cells to provide
an in6vitro cellular model of the blood-brain barrier. Nat. Protoc. 2005;
5:1265—1272.

11. Bickel U. How to measure drug transport across the blood-brain
barrier. Neuro Rx. 2005; 2: 15-26.

12. Bonate P.L. Animal models for studying transport across the blood-
brain barrier. J. Neurosci. Methods. 1995; 56: 1—15.

48
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Mogenvposanue rematoaHLedanuyeckoro 6apbepa
Blood-brain barrier models in vitro: current situation and prospects

A.V. Morgun, N.V. Kuvacheva, Yu.K. Komleva, E.A. Pozhilenkova, I.A. Kutishcheva, E.S. Gagarina, T.E. Taranushenko,
A.V. Ozerskaya, O.S. Okuneva, A.B. Salmina

Krasnoyarsk State Medical University (Krasnoyarsk)

Key words: blood-brain barrier, experimental models, central nervous system, astrocytes, neurons, pericytes, intercellular communication

Current experimental models of the blood-brain barrier (BBB) above-mentioned purposes. Primary isolated cells that make up
in vitro used for studying mechanisms of permeability and inter- the models in vitro may have brain and non-brain origin. In
cellular communication are discussed in this review. At present, addition, transplantable cell lines and co-cultured cells could be
monolayer, multilayer and computer models are in use for the used for modeling BBB in vitro.
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Oxynesa O.C. — ct. mpenonaBaTenb Kag. OMOXUMUY ¢ KypcaMy MEIULIMHCKON, (apMalieBTIYeCKOi 1 TokcuKojtornyeckoi xumuu Kpacl'MY;

Canvuna A.B. — 3aB. Kadh. OMoxuMuK ¢ KypcaMu MeIMIIMHCKOM, (papMalLieBTIUeCKOI 1 TOKCHKOIormieckoii xumun KpacIMYV.
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OCO0EHHOCTU BOCCTAaHOBJICHUS
aMHECTUYEeCKON adpazuu
B COYETAaHUU C OYKBEHHOI arHo31eu
1 aJIEKCUEH

E.C. bepanukosuy, H.B. ITlaxnaporosa, A.C. Kanpikos, E.M. Kamuna, M.B. Kporerkosa, A.B. benonacosa

OIBY «Hayunviii yenmp nesposoeuu» PAMH (Mockea)

Y auy, nepenecuux uncyavm, émopvin no nauumocmu (nocae 0sueamenvHbix paccmpoiicme) degexmon 6asgromes pedeevie Hapyuienus. Ilo dannbim peeu-
cmpa uncyavma Hayunoeo uenmpa nesponoeuu PAMH, 6 ocmpom nepuode uncyavma agpazuu vadaroodaromes 6 36,9% cayuaes, ousapmpus — 6 13%. B cmamve
npedcmagnen KAUHUMECKUti npumep CUHOPOMAa AMHECIUMecKoil apasuu 6 covemanuy ¢ GykeerHoll aeHosuell u arekcuetl, paccMampueaiomes npuopumenHole
Memodbl U npuembl KOPPeKUUOHHO20 8030elicmBUs, HANPABAEHHO20 HA B0CCMAHOBACHUE HAPYUEHHbIX (DYHKUUII NPU OAHHOI CPABHUMEAbHO PeOKOll (hopme pee-
avix paccmpoiicme. Ha gore nposodumoeo meduxamenmosnoeo neveHus u exceOHeaHbX A020Re0uHecKux 3aHamuii no uHOUeUdyaabHoli npoepamme yoanoch
000umbCs OMHUemAUBbIX YCnexos 6 npeodoseHuy npedmemHoll u OyKeeHHol azHo3uu, opmuposaruu 00pasa OyKebl.

Kmouesbie ciioBa: aMHecTHUecKas adasusi, OyKBEHHAs arHO3Ms], ONTHYECKas aleKCus, peabuIMTaiyst

00JIbHBIX, EPEHECLINX HAPYLIEHNE MO3TOBOT0 KPO-

BOOOpAILeHNsI, HApsSILY C Pa3BUTUEM JBUIATE/IbHBIX,

YYBCTBUTEJIBHBIX, KOOPIMHATOPHBIX HApyLIEHUH B

35,9% ciyuaeB HaOMIODAIOTCS PeYeBble PACCTPOIi-

crBa [1, 5]. B GonbuiHcTBe ciydaes (47—50%) pas-
BUBAETCS CEHCOMOTOpHas adas3us, «4ucThie» GOopMbl ada3un
H0CJIe MHCY/IbTa Ha0II0AaI0TCS PEIKO.

AMHecTHYecKast (HOMMHATUBHAS) apasust, 10 JTaHHBIM pa3HBIX
aBTOPOB, cocTaBisteT 4,2—7,5% ot Bcex adasuii ¥ BO3HUKAET
TP HapylUIEHWM MO3rOBOrO KpoBOOOpalleHus B OacceiiHe
JIeBOI 3amHel MO3TOBOI apTepUH WM B 30HE CMEXHOTO KO-
BocHaOxeHud [2, 3, 6]. AMHecTHUecKas ada3us XapaKTepusy-
eTCs HapylleHWeM HOMWHATUBHOW (DYHKIIMM PEYd — TPYI-
HOCTBIO Ha3bIBaHUsI IpeaMeToB. [1pu 3TOM TojcKa3Ka nepBoro
cora oOBIYHO TOMOTaeT BCIOMHMUTL HYXXHOE clioBo [3, 4].
3a0bIThie Ha3BaHUS MPEOIMETOB OOJBHOM B MPOLIECCE Pa3rOBO-
pa CTpeMHTCS 3aMEHHTh ONMMCAHWEM WX IpeIHa3HAYCHUS.
Hamnpumep, coBo «kapaHpalil» 3aMEeHSIETCSI BBICKa3bIBaHUEM
«HY 3TO... TO, YeM muiyT». [Ipn 3TOM peub mpephIBaeTcs Tay-
3aMHU, XapaKTepHbl 3aTPYAHEHWs B MOAOOPE CNOB, 3aMeHa
OJIHUX CJIOB M ¢pa3 Ha apyrue (MHocKazaHus). [loHumaHue
pEYN B TaKWX CITydasx He HapylieHo. YTeHne BCIayX U MChbMO
TIOZ TMKTOBKY BO3MOXHBI. CIIOHTAaHHOE ITMCHMO PacCTPOEHO B
COOTBETCTBUM C OCHOBHBIM Je(heKTOM 3KCIIPECCHUBHOM peyH,
KOTOPast CONEPXKMUT MAJIO CYIIECTBUTELHBIX M MHOTO IJIaT0JIOB.
AMHecTrIecKas acdasus HAOMOAeTCS TIPY TTOPaKeHUH HITK-
HUX M 3aIHUX OTHEJIOB TEMEHHO-BUCOYHON 00J1AaCTH TOMH-
HaHTHoro nojyuiapus (rmonst 37 u 40 bpoaMana).

MexaHu3M BO3HUKHOBEHMS aMHECTHYECKOii aq)a31/m oo
HaCTOALICTO BPEMEHIM OKOHYATCJIbHO HE SACEH.

IMpodeccop E.K. Cenm cuuran, uto none 37 SABASETCS MECTOM
(bUKcaMU COYETaHMs 3PUTETBHBIX M CIYXOBBIX pa3IpaxuTe-
JIel, TI03TOMY TIPH €T0 TIOpakKeHUH HAOMIOTaeTCs pa3o0IieHune
3pUTENILHOrO0 00pa3a ClI0Ba C €ro pedyeBhIM SKBUBANCHTOM.
EcTh TakKe MHEHWE, YTO oyar MOpakeHWs IPH aMHeCTUYe-
CKOM adha3Wy pacIpoCTPaHACTCS Ha TAYOMHHBIC CTPYKTYPBI
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BUCOYHOU JTOJTM, B Pe3yJbTaTe Yero MpephIBatOTCS CBS3M YKa-
3aHHOM 30HbI KOPHI ¢ 00J1aCThIO TUIIIIOKAMIIa, OTBETCTBEHHOM
3a 3arioMMHaHue U namMsaThb. [To MueHuto A.P. Jlypus [3], amHe-
cTudecKast adas3us sSIBISIeTCsl CeACTBUEM HapyLIeHUs BRIOOpa
CIIOB, BCIUTBIBAIOIIUX B CO3HAHMM 0O0JbHOTO. AMHECTHYECKas
ada3usg HEpenKo CoyeTaeTcsl ¢ ONTMYECKOil arHosueit. OHa
MOXeT BO3HUKATh IIpH MH(ApKTe Mo3ra B 0acceiiHe JIeBOM 3a1-
HEell MO3TOBOIi apTepuu, MPU OINYXOJU, TpaBMe, SHUe(aIuTe,
Oonesnu AnblreiiMepa. Ilpu pacnpocTpaHeHUU oyara rmopa-
KeHUSI Ha 3aThUIOYHBIC OTHENbl JOMHUHAHTHOTO ITOMYLIAPHUS
MOTYT BO3HMKATh CHELU(MUUECKUE PACCTPOICTBA B BUIE 3pU-
TeNbHBIX arHo3uid. B 1891 . 3. ®peiin mpemmoXua TepMUH
«3pHUTEJIbHAS aTHO3MSI».

BOJIBIIMHCTBO aBTOPOB BBIAEIAIOT 6 (OpPM HAPYLIEHMS 3pU-
TeJbHOro THo3uca [7-9].

IIpeavmeTnas arHo3usi BO3HMKAeT MPU TOPAXECHUU HMXKHEN
JaCTH BTOPUYHBIX 30H 3aTBIOYHON KOPHI JIEBOTO MOMYIIAPHS.
[1pu 3TOM HapyIIeHNH OOIBHOM MOXKET OIMUCATh BCE MPU3HAKT
npeaMeTa, HO He OHUMAET CMbICT M300paXkeHMs B 1I€IOM, He
y3HaeT MpeaMeT.

JInuesasi arHo3usi (TIPO30TATHO3MSI) BO3HUKAET TPU MOpaXe-
HUM HUXHUX OT/EJ0B BTOPMYHBIX 30H 3aThUIOYHO KOPBI Mpa-
BOro Tojyiapus. [Ipy 3ToM GOJNbHBIE HE MOTYT pa3iuvaTh
YeJIoBeUeCKue JInia Win ux ortorpacdum.

OnTHKO-NPOCTPAHCTBEHHAS ATHO3MSA XapaKTepHA IS Iopaxe-
HUSI BEPXHUX OT/IEJOB BTOPMYHBIX 30H 3aThUIOYHOM KOPBI U
COTIPOBOXKIAETCA HapyIIeHHEM OPUEHTHPOBKU B TPOCTPaH-
CTBEHHBIX IpPU3HAKAX OKpYyXKalollei cpeabl W M300pakeHUI
00BEKTOB.

CuMyJIbTAHHAS arHO3Ms XapakTepU3YeTcsl CYXeHUeM o0bema
3PUTEITEHOTO BOCIIPHUATHS, OOJIBHOM HEe MOXET OMHOBPEMEHHO
BOCIIPMHMMATH JIBa ITPEIMETa, BOCIIPHHIMAET TOJIBKO OTAETb-
Hble (hparMeHThl U300paXEeHUSI.



KIMMHUYECKWA PASEOP

IIBeToBasi arHo3us MPOSIBISCTCSA B TOM, YTO OOJIbHBIC pa3/iu-
YaloT 1IBETa, HO He TOBOPSIT, B KAKOM LIBET OKPAILCHBI TPeIME-
Thl. DTO CBSI3aHO C TPYIHOCTIMU KaTeropM3alliyl IIBETOB, C
00pa3oBaHMeM ONpeieeHHbIX LBETOBbIX Ipymm. s Bcex
(opM 3puUTeNbHBIX arHO3MI XapakTepHAa OTHOCUTEJIbHAs
COXPAHHOCTb 3JIEMEHTAPHBIX 3PUTEIbHBIX (DYHKIIMI (OCTPOTHI
3peHMs1, IBETOOLIYILEHNSI, TIOJIS1 3pEHMUS), HO IIPK 3TOM Hapy-
LIeH THOCTMYECKMA YpOBEHb PabOTHI 3PUTEIBbHOI CHCTEMBI.
W3ydyeHneM 3pUTENbHBIX arHO3Mi YCIENIHO 3aHUMAIKUCh
O. 3anrsumn, E.I1. Kok, A.P. Jlypug, I.JI. Toiibep u ap.

BykBeHHast arHO3MA 3aHUMAET 0CO00E MECTO CPEIM BCEX BUIOB
arHo3uWii. Bo3HMKaeT Tpy MopakeHWH HIDKHHUX OTOEJIOB BTO-
PUYHBIX 30H 3aThUIOYHON KOPHI JIEBOr0 Mojyuapus (mojs 18,
19 mo bponmaHy), Ha TpaHHMIIE 3aTBUIOYHOM ¥ BUCOYHOM KOPHI
(y mpaBiueii). bykBbl He MOTYT OBbITh IIPOYMTaHbBI, MOCKOJIBbKY
BOCTIPMHUMAIOTCS KaK PUCYHKH, 0€3 MOHUMAaHUS UX CMBICTA.
CMmenmBaiooTcss OYyKBbI, OJIM3KME IO HANTMCAHUIO, BOSHUKAIOT
TPYOIHOCTU TIPU Mepexofe OT OAHOTo IpudTa K APyromy.
BonbHbBIE MOTYT ITPaBUJIBHO KOIMPOBATh OYKBBI, HO HE MOTYT
WX Y3HATh M Ha3BaTh, B PE3YJIbTAaTE PacIanaeTcsl HaBbIK YTCHHUS
(Bo3HMKAeT MepBUYHAS WIM ONTHYecKas ajekcus). MHorma
0O0JIbHOI MOXET MPOYUTATh CIIOBO, 00BOIS KPYIIHO HAMKMCaH-
Hble OYKBBI manbiieM. CoXpaHHO y3HaBaHME OYKB Ha CITyX.

Anekcus — nproOpeTeHHoe paccTpoiicTBo uTeHust. [1pu anex-
cuu 6e3 arpaduu ovar mopaxkeHus HaXOAUTCS B KOpe Meau-
AJIbHOM 4YacTW 3aTBUIOYHOM IOJM M B BaJIMKE MO30JMCTOTO
Teaa. AJleKcHs MpU TOpaXeHUU 3TOM 30Hbl TOJIOBHOTO MO3ra
00BIYHO COMPOBOXAAETCS MPABOCTOPOHHEN TeMUAHOIICUEN 1
1BeTOBOI arHo3ueil. [TogobHOe HapylleHUe YTeHUsT BCTpeya-
€TCsl U30JMPOBAHHO OT IPYTMX HAPYLIEHWI BBICIUMX 3PUTENb-
HBIX OYHKIIMHI, YTO U TaeT OCHOBAHUE BBIIEIUTH 3TOT AEHEKT B
CaMOCTOSITENIbHYIO (DOpMY arHO3UU.

B xnmuHuyeckoii MNpakKTUKE CHUHIAPOM SDHTCHLHOﬁ drHO3UN
BCTPEYACTCA JOBOJILHO PECOKO.

B xauectBe WITIOCTpalluW pEAKOro ciaydad COYCTaHUA aMHE-
CTUYECKOA a(l)aBI/H/I u 6YKB6HHOI7I ArHo3uu NMpuBOJAMM OOHO M3
HallIMX HeJaBHUX HAOMIONeHWI TaHHOTO CUHApOMa.

B urone 2010 r. B I1I HeBponmornueckoM otaeneHuu HayuyHoro
neHTpa HeBpojorun PAMH mpoxoauna Kypc peaOunutaiyu
6oavras J1., 60 ner. Ipu mocTyruleHNN MPEXbSIBISIIA HCAA00b!
Ha HapylleHHe peuyd (HeBO3MOXHOCTb BCIIOMHMTh HAa3BaHUE
MIPEeIMeTOB), UTeHHUS (HEy3HaBaHUE OYKB, HEBO3MOXHOCTD
COCTaBUTh U3 OYKB CJIOTH, CJI0BA), OrPaHMYEHHUE ITPABBIX I0JIei
3peHMSL.

M3 anamHe3a 3a00s1eBaHNs U3BECTHO, YTO B T€UEHHE MHOTUX
JIET CTpagaeT THIEPTOHMYECKON OO0JI€3HBIO C TOBBIIICHUEM
aprepuanbHoro nasiaeHus (AH) mo 230/100 MM pr. cT. (mpm
padouem A/l 130/80 MM pT. CT.), peryisipHO He Jeuuaach.
3abonena octpo 12.01.2010, korma Ha ¢oHe roJoBHOI Gonu
OTMETUJIa HapyLIeHUe PeyM, 3peHUs], HeJOBKOCTb B IPaBBIX
KOHEeYHOCTsIX. Bbi3Basia Opuragy ckopoit MEAUIIMHCKOM OMO-
i, npu uaMepenuu AJIl — 230/100 MM pr. cT., ObLIa JOCTaBIe-
Ha B KB Ne 33 ¢ nuarHo3oM: ocTpoe HapylleHue MO3TOBOTO
KpoBooOpalieHus1 B bacceiiHe JIeBOi 3aaHell MO3roBOil apTe-
pur Ha pOHE THIIEPTOHNYECKOI 00JIe3HU.

B nesponoeuueckom cmamyce TIpy OCTYIUICHUH: TTPAaBOCTOPOH-
HSISI TeMUAHOIICHSI, CCHCOpHAs aasus, JIETKHIA TIPaBOCTOPOH-
HUI reMumape3, aHu3opedaeKcus (crpaBa pedIeKChl BHIIIE,
9eM CJieBa), PaBOCTOPOHHSIS TeMUTHITeCTe3UsI. B craimonape
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(OcoBEHHOCTI BOCCTAHOBMEHIS aMHECTUYECKO adasum

BIIEpBbIE BBIABJIEH caXapHblii auaber 2-ro tuma. IIpu MPT
20/106H020 M032d: B JIEBBIX BHUCOYHOW M 3aTbUIOYHOM IOJSIX
BbISIBJIEHA OOILMPHAs 30HA, XapaKTepHast Ul MIIEMUYECKOro
MHCYIIBTA.

HpOBOI[I/U[aCI) TUIIOTCH3UBHAA, CaxapOCHMXKalollad, Ba30akK-
TUBHad, AC3arp€raHTHad u HCVIpOTpO(I)I/I‘{GCKaH TCparud, Ha
(I)OHC KOTOpOﬁ OTMCUCHA ITOJIOXUTC/IbHAdA IUHAMHKa B BUIC
HOpMa/IM3aliluu AI[, YAYUIICHUA IMMOHMMaHUA pE€Yn OKpYyXaro-
X, 00beM IBUKEHMI U CHJla B IpaBbIX KOHECYHOCTAX BOCCTA-
HOBUJIMCH ITOJTHOCTBIO.

[Tocse BBIMMCKM U3 CTalMOHApa MalMeHTKa o0paTujia BHUMA-
HHUe Ha HapyIIeHue YTeHNs (He MOIJIa YMTaTh, T.K. He y3HABajIa
OYKBBI) M Y3HABaHUS HEKOTOPBIX OBITOBBIX IIPEIMETOB.

C 29.03.2010 o 13.05.2010 Haxomunach Ha JeyeHun B LleHTpe
TIATOJIOTMM PeYr U Helpopeabunutaiyu. B HeBposormyeckom
cTatyce ObLIO BBISIBIEHO: aMHecTHUYeckasl acasusi, OyKBeHHast
arHO3WUsI, ONMTUKO-MPOCTPAHCTBEHHAs aNpaKTOAarHO3Wsl, 3pH-
TEJIbHO MPEIMETHASI aTHO3US1, HapylIeHUE HEUPOIMHAMUYECKO-
IO KOMIIOHEHTA MCUXWUYECKO NESTETbHOCTH; MPABOCTOPOHHSISI
TeMUaHOIICHS; aHu3opedIeKcHs (CrpaBa pedIeKChl BHIIIE, YeM
cnesa). [IpoBeneH Kypc MHANBUAYATbHBIX M TPYTITIOBBIX JIOTOTIE-
JMYECKUX 3aHSITHI, MENUKAMEHTO3HOM Teparmuy (TUMOTeH3MB-
Hasl, JIe3aTPETaHThI, BA30aKTUBHBIE, HEUPOTPOhIIECKHE, caxa-
POCHIXAIONIME TIpenapaThl), Ha ()OHE KOTOPHIX OTMEYatach
TIOJIOKUTEJTbHAS TMHAMUKA BOCCTAHOBJICHUS PEUM:

— BOCCTAaHOBMJICS ONTHYECKMI 00pa3 pasiMYHBIX OBITOBBIX
MPEMETOB;

— YMEHBIIWIACH CTEIEHb BBIPAXEHHOCTH aMHECTUYECKOIA
acda3un (MHOTMEe HOMUHAIIMY CTaJla BBOIUTH B Peyb);

— OT IIOOYKBEHHOTO MTPOYTEHUS CJI0BA Mepelia K IOCI0roBO-
My.

HOCTYT[EIGT I TIPOBEICHUSA Kypca JICUCHNA.

IIpu nocrymnenuu B HayuHsiii nentp HeBpojoruu PAMH:
o0IIIee COCTOSIHME YIOBIETBOPUTENbHOE. B Jerkux mpIxaHue
BE3WKYJSIpPHOE. [paHWLBI cepaua paclIMpeHBl BIEBO. TOHBI
cepnua sicaple, akueHt 11 Tona Ha aopre. Al 120/80 MM pT. cT.,
JacTOTa CepPACYHBIX COKpamieHui 78 B 1 MIH, pUTM ITPaBIIb-
Hblit. ZKMBOT MATKUI, 6€300/1€3HEHHBI.

Heesponoeuueckuii cmamyc: KOHTAaKTHa, OpPUEHTUpOBaHA B
MecTe ¥ BpeMeHH. KpuTrka K cBoeMy COCTOSTHUIO COXpaHEHa.
DMOLMOHANBHO JabuiabHa. AMHecTHdecKast adas3usi cpemHeit
CTEMEeHM BbIpaXEHHOCTU. bykBeHHas arHos3usi. AneKcus.
Imasnbie menu, 3pauku D=S, nBuzkeHune ria3HbIX sI010K B MOJ-
HOM 00beMe, KOHBepreHuus1 ociaabneHa. OrpaHuueHue Ipa-
BHIX TIOJIeil 3peHUs (IPaBOCTOPOHHSS TEMMAHOIICHS).
CrmaxeHa JieBast HocoryoHasl ckianka (¢ mercrBa). Hucrarma
HeT. [Ipu rrotaHMu He TomepxmBaeTcs. SI3BIK MO cpemHei
mHAU. O0BeM ABMXCHHN M CHJa B KOHEYHOCTSX IOCTATOY-
Hble. MBIIIEYHBIN TOHYC He m3MeHeH. CyXOXWIbHEIE pediiek-
chl BbIe cmpaBa. [latojormyeckux pedekcoB HeT.
KoopnnHaTtopHbIe MPOOBI BBITIONHAECT ¢ TUCKOOPIMHAIMEH
cnpaBa. B mpo6e PombGepra Heyctoitumpa. [Toxonka 6e3 3amet-
HBIX HapylueHui. [1paBOCTOPOHHSISI TeMMIUIIECTE3UsI, Hapy-
IIEHKS YYBCTBUTENBHOCTH 0OJIbILE BBIPAKEHBI B HOTE.

Jannvie donoanumenvHuix Memooos uccie008anus.

IKT: put™ cuHyCOBBIH, 65 ynapos B 1 MuH. OTKJIOHEHUE 3J1eK-
TPUYECKOI OCH CEpALIa BIEBO.
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Ixokapouoepaghus: yBenuueHUe pasMepoB JIEBOTO MPeACepaus.
BripaxeHHast KOHIIEHTpUYECKas TUIepTpoduss MUoKapia
JieBoro Xenymouka. Hapymrenme mmactommyeckoir (pyHKITMH
JIeBOro Xenynouka. KanblimHo3 MUTpalbHOro KiamaHa I cre-
TIeHU. YIIJIOTHEHKWE CTBOPOK a0PTAIbHOTO KJIaraHa.

HpI/I3HaKI/I ATEPOCKIIEPO3a BOCXOAAIIETO OTACTIA aOPThI.

B obwem ananuze kposu, obuem ananuze mouu, 6UOXUMUHECKOM
ananuse Kpoeu OTKIOHEHUI OT HOPMAaJbHBIX 3HAUCHUU He
BBISIBJIEHO.

Caxapnas kpusas: B 99 — 5,8 Mmoine/m, B 11 4 — 8,1 MMonb/I1.
Thuxkosunuposannblii eemoerobun —5,7 /1.

Koazynoepamma: dbubpunorex — 2,166 r/m, reMaTokput — 39%,
poTpoMObrHOBOe BpeMsl — 11,2 ¢, mMpOTPOMOMHOBBIN MHAEKC
—109%, MHO — 0,930; AYTB — 23,6 ¢, b ¢pubpunoren +, s1a-
HOJIOBBI/ TeCT OTpULATENbHBbI, D nuMmepsl — MeHee
0,5 MKT/MIT.

Koncyavmayus neiipoogpmansmonoea: MUONUs CpelHeii cTerne-
Hu. HavanbHas katapakTa oboux ria3. JIuabetuyeckas aHrMo-
natis ceryatku. I1paBOCTOPOHHSISS TOMOHHMMHAS [eMUAHOII-
CHSL.

JlynaekcHoe cKaHupoganue MazuCMpanbHulX apmepuil 20408bl:
crpaBa — cteHo3 10 30% B o6iacTn GMbYpKaluK U B YCThe
BHYTpPeHHE! COHHOM aptepuu. [IMOTHBIN S-00pa3HbIi M3rMo
BHYTpEeHHEN COHHOI aptepuu. Henb3st MCKIIOUUTH HaIu4ue
reMOJMHAMUYECKY HE3HAUYMMOW aTepOCKIEPOTUIECKOM OsIiI-
KM B YCThE ITO3BOHOYHOI apTepuu. S-00pa3HbIii N3TH0 apTepun
B cerMeHTe V1, HempsIMOJMHEHHOCTh XOJa B CerMeHTe V2
MM03BOHOYHOH apTepuu. C-00pa3HbIil M3TMO MOAKIIOUMYHON
aprepun. CreBa — CTeHO3 B 00/1acTH OM(ypKaluy 001IEi COH-

puc. 1: MPT ronoBHoro Moara, T2-B3BELIEHHbIE M300pAXeHus, akcvanbHas mpo-
exums.
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Hoit aprepun 20%. S-00pa3Hblit M3rMO BHYTPEHHEN COHHOM
apTepuu. S-o6pa3Hblit U3rub B cermeHTe V1 1 HeNpsIMOIMHE-
HOCTB X0/Ia B ceTMEHTE V2 TI03BOHOYHOM apTepUu.

TpaHCKpaHuaﬂbHoe 0yn/te1cc110e CKaHuposaHnue HE TIPOBOANIIOCH
13-3a OTCYTCTBUA yJIbTPA3BYKOBOI'O OKHA.

MPT 201061020 MO32a: B IEBOM TMOJYILIAPUU OOJBIIOTO MO3ra B
MeIr00a3abHBIX OTHENAaX 3aTHIOYHOI IONM ¢ BOBJICUYCHHEM
MaparunioKaMIaJbHOM U3BUIMHBI ONPEIENIeTCS 30Ha ¢ YeT-
KMMM HEPOBHBIMU KOHTYPaMM TTOBBIIIEHHON WHTEHCUBHOCTU
MP curnana B pexume T2, MOHIKEHHO C yYacTKaMU TIOBbI-
meHHoi uHTeHcuBHOCTH B T1. Kpome Toro, B 6eioM BelecTBe
TIONYIITApHiA GOJIBIIIOTO MO3Ta OTPEAEISIOTCSI HEMHOTOYHCIIEH-
HBIe 09ary pa3MepoM 10 0,3 cM MOBBIIIEHHO! NHTEHCHBHOCTH
curHana B pexume T2 (puc. 1). 3akmouenne: MPT naHHbe
COOTBETCTBYIOT MOCTHH(MAPKTHBIM M3MEHEHUSIM B JIEBOM
TONYIIIApUK OOJBIIIOTO MO3Ta; COCYIUCTHIM OYaram B 000MX
MOJTYIIAPHUSIX OOJIBIIOr0 MO3Ta.

3akarouerue ncuxonoea: 00IbHAS KOHTAKTHA, OPMEHTUPOBAHA B
MecTe M BpeMeHU. B xome MccienoBaHMs BBISIBIEHBI 3HAYM-
TeJIbHBIC TPYIHOCTA aMHECTHIECKOTO XapakTepa B COOCTBEH-
HOIi pevH, MPOSIBISIONIMECS YBETMUSHUEM JTaTCHTHOTO TIepUO-
Jla Ha3bIBaHMS, a TaKKe OMUCaHMEM (DYHKLIIMOHAIBHBIX TIPU-
3HAKOB ITpH ToucKe cioBa. CrioHTaHHAs pedb (ppa3oBas, pas-
BepHyTasl, MpeACTaBeHa MPEATOXKEHUSIMU Pa3IMYHBIX CHH-
TaKCMYeCKUX Mopeseil. Temn peun 3amemsieHHbIA. BonbHas
HCIIBITHIBACT 3HAYUTEIBHBIC TPYIHOCTU MIPX HA3BIBAHWUU IIPO-
CTHIX TpeaMeToB. KOHTEKCTHBIE MMOACKA3KM IOMOTAIOT,
MoBTOpHAas peuyb He HapyuieHa. CoctapieHue Gpasbl Mo
CIOXKETHOM KapTHHKE COOTBETCTBYET BO3MOXHOCTSAM YCTHOM
peun, B KOTOPOI T0CTaTOYHO YacTO BCTpeyaloTcsl BepOaibHbIe
napacdasuu. [ToHMMaHWe CUTYaTUBHOM W BHECUTYaTHBHOM
peun He HapymreHo. PoHeMAaTWYECKMI CIyX IIEPBUYHO HE
u3MeHeH. JIocTyIHO BBIMOJTHEHME MPOCTHIX YCTHBIX MHCTPYK-
114, MHOTOYJIEHHBIX — 3aTPyIHEHO. B ciyxopeueBoii mamsatu
HaOIIogaeTcs CyXeHrne 00bheMa BOCIIPHATHS M BOCIIPOM3BeIe-
HUSI HETIOCPEACTBEHHOM M OTCpOYeHHON MH(MOpMAIMU, TIPO-
JTYKTABHOCTb BOCIIPOM3BEIECHWS TIPM 3aTIOMMHAHUY CJIOB CHHU-
KeHa. UTeHMe HOCUT aHAJTMTHIECKHUI TIOCIOTOBBIN XapakKrep,
nepeckas MPOYMTaHHOTO 3aTPYAHEH, HO MEPEHOCHBIA CMBICT
pacckasa repenaeT BepHO. BBISBIEHBI 371eMEHThI OYKBEHHOM
aTHO3UHY, TIPOSIBIISIONINECS TPYTHOCTBIO Y3HABAHMUS OTIEIbHBIX
OYKB, 3HAYMTEIbHBIMU TPYAHOCTIMU uTeHUs. HamucaHue
OTJIENbHBIX OYKB (CXOMHBIX MO OYEPTAHMIO) 3aTPYIHEHO, KaK
oTMmeyaeT OojbHas: «f OYKBBI y4ych MHCAaTh 3aHOBO».
[IpousBosbHOE CAMOCTOSITEIBHOE IHMCbMO IpPEACTABISICT
€000} BBICOKOABTOMATU3MPOBAHHBII aKT, HO IPOYTEHUE TOJTh-
KO 4TO HAIMCAaHHOTO BO3MOXHO, KaK TOBOPUT caMa OOJIbHA:
«[Toka g moMHI0, 4TO Hamucana». TakuM obpa3oM, y O0JbHOM
BBISIBJIEHa aMHecTHYecKast adhas3usi CpeHeid CTeNeH! TSKECTH,
OYKBCHHAsI aTHO3MUS, TUCIIEKCHSL.

3a BpeMs HaxOXIeHWS B OTHENCHUU OOJbHAs 3aHMMAJach C
JoronenoM-ada3roaoroM 1 mojyvajna rurnoTeH3UBHYIO (aMJIo-
JUIMKH, 3TUJI0K), BA30aKTUBHYIO (KaBUHTOH), HelipoTpoduye-
CKyI0 (LIepaKCOH BHYTPHMBEHHO), aHTUOKCUIAHTHYIO (MEKCH-
JIOJT BHYTPUMBIILIEYHO), caXxapocHuxamolnyto (nuabetoH MB,
cuoop), aesarperanTHyto (kapauACK) Tepanuio, BATAMUHO-
Tepanuio (KOMOMIIUTIEH BHYTPUMBIIIEYHO).

C 1enblo BOCCTAaHOBJIEHMUS ONTUYECKUX 00pa30B OYKB JIOTomne
UCTIONB30Ba KUHECTATUYECKKE OUIYIIEHUSI (METO/ UCTIONb30-
BaHUS 00BEMHBIX OyKB), MOTODHBIN IBUTaTeIbHBIA 00pa3
OyKBBI («ITMCHMO OYKBHI PYKO# B BO3/yXe, Ha CTOJIE) B COUETa-
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HUM C METOJIOM TIporoBapvBaHusl. BaxkHeiiueii 3anaueit spsi-
JIOCh BOCCTAaHOBJIEHNE 000OIEHHOTO BOCTIPUSTHS OYKB.

Pabota ¢ OoybHOI HaUYMHAIACh C BOCCTAHOBJIEHHS CIIOCOOHO-
CTU y3HABaTh OyKBbI, OTJIMYHBIE APYT OT APYTa 110 CBOEMY ONTH-
YyeckoMy pucyHKy (A—B, I1-0).

Crenytoium 3TanoM paboThl ObLTM YIPaKHEHMsI, HAMPaBIeH-

Hble Ha y3HABaHMeE, BbIIeJIEHHIE 1 3a[IOMUHAHUE OYKB, OIM3KHUX

no cBoeit ctpyktype (K—B, XK-K, C-0). IlapanenbHo

UCTIONB30BATMCH TAKXKE CIIETYIONINE METOJIBI:

1) KOHCTPYKIIMU U PEKOHCTPYKLUK OYKBBI /IS BOCCTAHOBIIE-
HUs1 000011IeHHOTO 00pa3a OYKBEHHOTO 3HAKa,

2) COMOCTABJICHMUS [IEYATHBIX ¥ PYKOIIMCHBIX OYKB;
3) ceMaHTUYECKMIi (CMBICIOBOIA);

4) uneorpaMMHBIIA;

5) cIyXoBO# METOJ aKTyaau3aluu odpasa OYKBbI.

Wcnonb3oBaHue MpuBeAeHHBIX METOJOB B paboTe ¢ OOJIbHOI
CO3[aJI0 OCHOBY JJIsl aKTyalau3allud 3pUTESbHOro obpasza
OYKBBI.

Ha ¢one mpoBomumoii Tepanmuu reMOOMHAMUKA OCTaBanach
CTaOMIIbHOI, OTMEUYEHO 3HAYMTEILHOE YIyIIIeHUE PEUr B BUIE
YMEHBIICHHUS JIATCHTHOTO TIePHONa TIPY Ha3hIBaHWM TpeIMe-
TOB, YJIYYIIMIOCH YTeHHUE (YBEIMYMIACH €T0 CKOPOCTh, MOXET
IIPOYECTh CJIOBO M KOPOTKOE mpeioxeHue). [lepeckas npodn-
TAHHOTO CTajl 0ojiee pa3BepHYTHIM, Oe3 3allMHAHWI M ITOMCKa
HYKHBIX CJIOB.

B maHHOM HabM0IEeHNM Y TTAIIMEHTKA B OCTPOM IIEPUOJIE HApy-
HIEHHMSI MO3TOBOTO KPOBOOOPAIEHHSI MMENIa MECTO CEHCOpHAst
acazust, CMHIPOM KOTOPOIi BbIpakasicsl B HapyIIeHUU TIOHUMa-
HHUS 00palleHHON pe4yM, HapyLIeHUM COOCTBEHHOM 3KcIpec-
CUBHOW peur, HapyleHU! (POHEeMaTUYECKOTo CiIyXa, MMchMa 1
yTeHUs KakK (yHKLIMU. B mocnenyonieM nepBUYHBIA CHHAPOM
pedyeBbIX HApYLIEHUH y TaHHOH O0JBbHOI TpaHCGhHOPMUPOBAJICS
B aMHECTUYECKYI0 ada3uio B COUETAHUM C HapyIIEHUEM 3pH-
TEJILHOTO THO3MCA B BUJE TMPEIMETHOM, ONTHKO-TIPOCTPAH-
CTBEHHOI ¥ OYKBEHHOU arHO3MUIA.

B xinuHMyeckoil mpakTHKe HaHHOE COYeTaHHE BCTpedaeTcs
JIOBOJTEHO PEIKO.

Ha 3akimounTeIbHOM 3Tale BOCCTAHOBUTENBHOTO OOY4eHUsI
aKIIEHT OBLT CHOeNaH Ha 3aKpelUIeHWH OITHYECKOTO 00pasa
PYKOIIMCHOM U TleyaTHO! OYKBBI. ByKBbI paccMaTpuBamich He
W30JIMPOBAHHO, a BHYTPH CJIOBa, YTO TpeGOBAIO OT GOJBHOM
QoJee TOHKOTO OITHYECKOTO aHAIN3a MIPH IMUChME U YTEHHUM.
31ech HaMU MPUMEHSIICS METOJ BepOaTbHOTO aHaM3a MpH
CpaBHEHUM ONTUYECKHU CXOAHBIX OYKB. bosblloe 3HaueHue Ha
9TOI CTAOWH YAEIAIOCh HAMMMCAHUIO OTHEIBHBIX OYKB U IIPO-
CThIX IO CJIOTOBOII CTPYKTYPHOCTH CJIOB C OMOPOM Ha MOTOP-
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(OcoBEHHOCTI BOCCTAHOBMEHIS aMHECTUYECKO adasum

HbIIA BUTATEJbHBIA 00pa3 («IMCbMO GYKB ¥ CIIOB B BO3IYXE
PYKOI, a TAKXKe MMChbMO C 3aKPBITBIMMU IJIa3aMU» ).

B nmanbHeiiniem Ha (oHE MPOBOAMMOTO JIEUEHUS U, TIPEXIE
BCET0, TMCUXOJIOTO-JIOTONEeMYeCKUX 3aHSITUM, HAMpaBIEHHbIX
Ha BOCCTaHOBJIEHHE ONMTUYECKOro 00pa3a 00beKTOB, CPaBHU-
TeJIbHBIN aHATW3 3PUTENBHOTO 00pa3a TPEIMETOB OIHOTO
KJiacca, BBIIEICHUE KX CYIIECTBEHHBIX (DYHKIMOHAIBHBIX U
KauyeCTBEHHBIX TPM3HAKOB, SIBJIEHUS TPEAMETHON arHo3uu
perpeccupoBay.

[posiBeHNsI OYKBEHHOM arHO3MH YCTPAHSIIUCH 00JIee MeICH-
HO, HECMOTPSl Ha IIPOBOAMMBIE DPEAOMIUTAIIIOHHBIE MEpPO-
TPUATHS. DTO OKA3hIBAJIO BIMSHUE HA TEMIT BOCCTAHOBICHHUS
YTeHUS, KOTOPOE COXPAHSIIO ITOCIOTOBEIM XapakTtep. ITnceMo
O[] AMKTOBKY TaKXke COCTABIISLIO sl O0IbHOI OMpesieIeHHbIe
TPYOHOCTH M B 3HAYMUTENBHON Mepe HOCHIIO aHATUTUYECKUI
xapakTep. Hamucanue OykB me4yaTHBIM IIpU(TOM OBLIO
3aTPYIHEHO, YTO MOXET ObITh OOYCIOBICHO HATMIMEM Y MallM-
€HTKM TPaBOCTOPOHHEH TOMOHUMHOM TeMUAaHOTICHH, a TaKXKe
TeM, UTO MICHMO IIEYaTHBIMU OYKBaMU He SIBJISIETCST aBTOMATH-
3MpOBaHHBIM JeiicTBMeM. BmecTe ¢ TeM 00JIBbHOIM 0Ka3aioch
JTOCTYITHBIM TTPOM3BOJIbHOE MUCEMO KaK BBICOKOABTOMATU3M-
poBaHHBIN akT. BoilbHAs MoOITTa CaMOCTOSITCNIBHO HAIIMCATh
CIOXHYIO (hpa3y MPOMUCHBIMU OyKBaMU (Ha mpuMep: «f oymy
I1y0OKO OarogapHa, €Clid Bbl OMOXETe CIIPaBUTHCSI MHE C
MOMMHU TPYAHOCTSIMU»), HO HE MOIJIA IIPOYECTh €€ 0 MCTeue-
HUM HEKOTOPOTO BPEMEHHU.

OnicaHHbIE BbILIE CUMITOMBI BOSHUKIIM B pe3yJbTaTe Hapy-
HIEHKS MO3TOBOTO KPOBOOOpallleHUs B OacceiiHe 1eBoi 3aaHe
MO3TOBOI1 apTepuul ¢ 0Opa3oBaHKEM OOIIMPHOTO OYara Wile-
MUH, KOTOPbIiA 0XBAaThIBAET MeIM00a3aIbHbIE OTAEbI 3aThLIOY-
HOWf O W BOBJEKAET MAaparviMnOKaMIAIbHYI0 U3BUIUHY
BUCOYHOU JONU (COOTBETCTBYET IUTOAPXUTEKTOHUYECKUM
nonsim 17, 18, 19, 37 u 39 no bponmany). B pesynsrate Takoro
MOBPEXIEHUS TPEPhIBAIOTCS CBA3M BHUCOYHOW JOJMU C
006JTaCTBIO THIIIOKAMIIA, YTO U BENET K Pa3BUTHIO HAPYLIEHUA
MaMSITU U aMHECTUYECKOH adazuu.

ITo naHHBIM JUTEpaTypbl, TPH PAcIpPOCTPaHEHUU oOdYara Ha
3aThUIOYHYIO JOJII0 C MOpakKeHWEM BTOPUYHBIX 3PUTEIbHBIX
ToJsieit aMHecTIYeckast ada3usi HepeIKo cOYeTaeTCs C ONTHYC-
CKOl arHo3Weil M HapylieHWeM MuckMa [6—9], 4To mMeeT
MECTO U B HalleM HabmoaeHuu. TakuM o6pa3oM, MpeacTaB-
JICHHBIM KJIMHUYECKUI ClIy4aii MHTEPECEH COYETAHUEM CHUH-
J[pOMa aMHeCcTUUYecKoi aa3uu, OYKBEHHON arHO3MM U ajieK-
CUM, UMEIOILUM TI01l COO0H YeTKy10 MOP(OIOTMIECKYIO OCHO-
BY, MOATBEPXAEHHYIO NaHHBIMA M PT rosnoBHOro Mosra.

Jns panbHERINero yaydiieHus KOTHUTUBHBIX (DYHKLUIA JaH-
HOI GOJIbHOW HEOOXOMMMO TIPONOJIKEHHE KYpCOB HEMPOTpO-
(huyecKoil ¥ HePOIPOTEKTOPHOM Tepanuu, a TAKXE MPOAOI-
>KEHUE JUTUTEIbHBIX ICUXO0JI0TO-JIOTOIEIMYECKHUX 3aHATHIA.
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A course of speech restoration in amnestic aphasia with literal agnosia and alexia

E.S. Berdnikovich, N.V. Shakhparonova, A.S. Kadykov, E.M. Kashina, M.V. Krotenkova, A.V. Belopasova

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

Key words: amnestic aphasia, literal agnosia, optic alexia, rehabilitation

Speech problems are the second most significant defect (after
movement disorders) in patients suffering from stroke.
According to stroke registry data from Research Center of
Neurology RAMS, in the acute phase of stroke aphasia occurs in
36.9% of cases, and dysarthria in 13%. In this paper, a clinical
example of amnestic aphasia syndrome with literal agnosia and

alexia is presented, and foreground methods of correction
directed to restoration of abnormal functions in this relatively
rare form of speech disorders are discussed. Following medica-
tion therapy and daily logopedic training with the use of an ade-
quate personal program, the patient clearly succeeded in allevi-
ating the literal agnosia and forming the letter image.
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Hctopus kadenapbl HEpBHbBIX 00Ie3HEN
CapaToBCKOI0 roCcyIapCTBEHHOTIO
MEINLIMHCKOTO YHUBEPCUTETA
M. B.. PazymoBcKoro

(x 100-J1€THIO CO OHS OCHOBAHWS )
N.N. onomos

KonnexTue kadenpel HepBHbIX GONE3HEI CEromHs.
Cnesa Hanpago: B nepeom psiay — E.A. Canuna, W.W. Wonomos, H.A. OpHatckas;
B0 BTOpoM psny — E.B. Jiuxauesa, A.M. Konokonoea, E.B. Kyaeuoea, A.C. Kpytuos, E.W. LLlonomosa, H.B.LLlykogckuit.

adeapa HEpBHBIX M MyLIEBHBIX OoJie3HEl Oblla

oTkpeita 1 umionga 1912 r. B mocnemHem 10-M
MMmepaTopcKoM MeTUIIMHCKOM YHUBEPCHTETE,
ocHoBaHHOM B 1909 1. Ee opranmsatopoMm cran

WAHBIA  y4eHblld, Tpodeccop  Apuctapx
Muxaiinosuy JleBkoBckuii (1865—1922), spisaBumiicss BOCTH-
TaHHUKOM ToMcKo# 1 XapbKOBCKOUN HEBPOJOTMYECKUX IIKOJL.
DTOT MepBbI MEpUOA Pa3BUTHS HEBPOJIOTMYESCKOM IIKOJIBI
TIPUXOIUTCS Ha CO3aHUe M CTAHOBJIEHKE Kaeapsl, 00pa3oBa-
HUS 00IeCTBA HEBPOIMATOJOTOB M NCUXUATPOB M HEMOCPe-
CTBEHHO  CBSI3aH €  JeATEIbHOCTBIO  IIpodeccopa
A.M. JleBkoBckoro. CucteMaTH4ecKuii Kypc HEPBHBIX 00J1€3-
Helf 3aHuMan 3 Jaca B HEIeJI0 U COIPOBOXIAJICS IEMOHCTpa-
11elt OOJBHBIX, IOCTABICHHBIX 3 AJIEKCAHIPUIACKOI OONTBHMU-
bl (HBIHE TopoxcKast 6ombHMIIA No 2). CBOEro moMeNIeHHs
Kadenpa He uMena 1 Toiabko B 1913 T mo pemreHuto Cogera
VuuBepcuteTa Kadenpa Oblia pacronoXkeHa B YaCTHOM JOMe
1o yin. IlpoBuantckoit, 1. 8 (yu. f. Tanana). C 1916 r. B yacTom
MTOMEIEHUH B [1. 13 1Mo Toii e ynulie ObLT OTKPBIT «CTallMOHAD
Ha 16 kpoBateii». C 1918 1. 6a30ii Kadeaphl CIYKMIO OTKPHITOE

o7

npu 1-i TOpomcKoii GOMBHMIIE HEBPOJIOTHYECKOE OTHEICHHE
«Ha 60 KpoBateii».

Ilocne 3aBepiiieHUs1 OpraHU3aluy TeIarorndeckoro mpoiecca
A.M. JIeBKOBCKMI MPUCTYNUI K TOATOTOBKE CTPOUTEIbCTBA
KIMHUKU. B KayecTBe 4wieHa CTPOUTESBHONH KOMUCCUU
CapaToBCKOT0 YHUBEPCUTETA OH TIPUHMUMAJ aKTUBHOE Y4acTHE
B pa3paboTKe MPOEKTa 3MaHUsI HEPBHO-TICUXUATPUUECKON KITH-
HUKU. COCTaBJICHHBII 110 €r0 3aaHUI0 U YepTexXaM IUIaH Kiu-
HUKU OBLT YTBEpXAEH M HAyaTO €€ CTPOMTENbCTBO B
Knunnueckom ropoake. OnHako paboThI IO BO3BEIEHUIO KOP-
nyca OblIM MPMOCTAHOBJIEHBI B CBA3M ¢ HayajioM I[lepBoii
MUDPOBOU BOMHBI.

Bropoii mepuon cTaHOBIEHUS HEBPOJOTMYECKON IIKOJBI
(1922—1930) xapakTepu3syeTcsl OTIeNeHUEM OT Kadeaphl TCU-
XUATPUKU B OTHENbHYIO Kadenpy ¥ oOpa3oBaHMEM CaMOCTOSI-
TeJbHOM Kaempbl M KIMHUKKM HEPBHBIX OONE3HEi, a Takke
co3maHneM JieueOHoi memarornku B CapaTtoBe. B 3t romper
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Apucrapx Hukonait KocTaHtvH AuHa
Muxainosuy Earpacosmy Hukonagamy BacunbesHa
JleBKoBCKuiA OcOKMH TpeTbsikos YnbsHoBa
1912-1922 1922-1930 1931-1956

1956-1974

il .

Mennarpuyeckui pakynvter

Mapua {Opwit y
Iwipresa  Tpoduwoawy  J164€0HbI pakynsrer
TonoBbAH CHenbHUKOB
Buktop 1974-1980  1978-1980  lavous
BrazuMpoBIY CeMeHoBHa
MonyaHos Areesa
1979-1983

1980-1983

Hukonait Jles

Hukonaesny fAkoBneBiy
ConoBbix JuBtumy
1983-1996 1983-1996
Nnbst
Kageapa nesponormmn ®NK MNC 081y
i~ LLonomos
1996
|
Onbra
HukonaesHa
BockpeceHckas
Oner
BramMMUpOBUY 2003-2010
Konokonos
2010

Kadempoii n knuHuKoii 3aBenosai nmpodeccop H.E. Ocoxun —
BBIMYCKHUK KazaHckoro MeauMimHcKoro yHuBepcuteta. OH
obu1  yuyeHukoMm JI.O. JlapkuieBuya, BOCHUTaHHHUKA
MockoBckoit 1 pykoBogutensi KazaHcKoil HEBPONTOrMYEeCKUX
mkoj. IToatomy oO6ILecTBY HEBpOIATOJIOrOB U IICUXMATPOB
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npu CapaToBcKoM yHUBepcuTeTe B 1925 T. OBLTIO IIPHCBOCHO
nms J1.O. lapkineBuya.

o 1922 . H.E. OcokuH 4nTan ¢hakyIsTaTUBHBIN KypC Auar-
HOCTHMKY HEPBHBIX 00JIe3HEl Ha TIpaBax CaMOCTOSATEILHOTO Tpe-
nomaBaTeIss Ha BBICIIMX XEHCKMX MEIWIIMHCKMX Kypcax, a
3aTeM CTal BeCTH 00sI3aTesIbHBI KypC HEPBHBIX 00Je3HEid,
KOTOpBHIii 10 3Toro untan A.M. JleBkoBckuii. Ha mpotsokennn 8
JeT (¢ 1922 mo 1930 rr) Moyt exXeroqHo MPOBOAUIACH Mepe-
CTpoiiKa y4eOHOro mpoliecca B CBSI3M ¢ U3MEHEHUEM Y4eOHOro
mnaHa. Tak, B 1922—1923 yye6HOM Tomy M3ydeHHe HEBPOIATO-
JIOTMM HAaYMHATOCh Ha 3-M ¥ 3aKaHUMBAJIOCh Ha 5-M Kypcax.
Hauunas ¢ 1923—1924 yyeOHoro roza, Kypc HepBHbIX O0sie3Hel
CTaJl M3y4athes Ha 4-M 1 5-M Kypcax, a ¢ 1926—1927 — tonbko B
TeYeHHUE IBYX ceMecTpoB: 7-To (4-1 Kypc) u 10-To (5-i1 Kypce).

Vuenukamu H.E. Ocoxkuna Obuin C.M. OkceHreHmuep,
H.A. Mensuep, U.JI. Crerannckwmii, B.A. Epmos, A.K. CraH-
keBud4, A.M. @akropoBuy. B KMHIYECKO# opauHATYpe yIu-
qmuch BJ. Opankun, C.3. Jlunkuna, N.JI. IllmomMmep u op.

H.E. OcoxuHbIM ITpy aKTUBHOM YYaCTUM OpAMHATOpA KIMHU-
kit U.JI. CTBIUMHCKOTO OBLT CO3IaH MEIUKO-ITEAarornuecKuit
MYHKT — TniepBoe B CapaToBe IeTCKOe MCUXOHEBPOJIOTMIECKOe
yupexnernue. [losromy H.E. OcokuH 10 mpaBy cumTtaeTcs
MMOHEPOM HAyYHOI MOCTAHOBKM BOMPOCOB JieueOHOM mejaro-
TUMKH, cpepa AesITeTbHOCTH KOTOPOi He OrpaHUMYMBAaIach TOJIb-
KO TMeI0NOTUYECKUM U3y4eHUEM OOJBHBIX, HO TaKXe pPacrpo-
CTpaHsJIach Ha 30POBOE MoJpacTaloliee MOKOJIEeHHUE.,

Hapsany c¢ Tepamueil opraHMYeCKMX IMMOpaKeHWil HEepBHOI
CHMCTEMBI ITPOBOAMIIOCH JIeUeHUE OONbHBIX C HEBPO3aMH, Bere-
TATUBHO-TPOMUYECKMMU ¥ SHIOKPMHHBIMU HAPYLICHUSMM,
IIMPOKO TPMMEHSIaCh OabHEOTEpamys M BHEIPSIIOCH SJIEK-
TposieyeHue. B 1927 1. kiMHMKa OblTa MepeBeeHa B TIaBHBIN
Kopryc 1-# ropoickoif OONBHUIIBI M ITO-TIPEXHEMY pac-
nonarana 60 KoiKaMu.

B 1930 r. MemuuuHCKUi (aKynIbTeT YHUBEPCUTETA OBLT TIpe-
obpa3oBaH B CapaTOBCKWI METUIIMHCKII MHCTUTYT.

BTOT TpeTMil mepuon craHoBieHMs1 Kadenpwl (1931-1956)
CBSI3aH C JESITeNIbHOCThI0 ujleHa-KoppecrnoHaeHTa AMH
CCCP, npodeccopa K.H. TpeTbsikoBa — 0CHOBOIOJIOXHUKA
HUTPaJbHON TEOpUM MapKUHCOHU3MA. SIBJSISCH MUTOMIIEM
ITapuxckoii HeBpOJOTMUECKOM LIKOJIbI, OH CO3[al CaMOOBIT-
HOE CapaTOBCKOE HaIpaBJIeHUE Pa3BUTHS HEBPOJIOTHH, KOTO-
poe YKPeInIIOCh M COBEPIICHCTBOBAIOCH B JaIbHEHIIIEM €TI0
yuyeHuKaMu u npodeccopamu A.B. YibsHosoit (1956—1974) u
M.J. ITonoswstH (1974—1980). st 3TOTO MEeproma xapakTep-
HO CO3IaHKe eIUHOTO KOJUIEKTUBA KadeIphl ¥ KITMHUKU: pac-
HIMPeHUe KIMHUYECKON 0a3bl, pa3BUTHE NETCKON HEBPOJIO-
MM, OCHalleHWe Kadeappl HOBEMIIUM 00OpYZOBAaHUEM MU
MIPOBeICHNE MCCIISTOBAHMI Ha COBPEMEHHOM YPOBHE, MOATO-
TOBKa COOCTBEHHBIX Kal[pOB 1 YKOMITICKTOBaHNE UMK Kade-
pel u KauHUKM. IIpoBeneHa pa3paboTka psima BaxKHBIX
HayJHBIX HAIIPAaBJICHUI — JIMKBOPOJIOTHH, PAXUTCPMOMETPH;
TTOJTYYICHBI TIPEICTABICHNUS O POJIM OTeKa M HabyXaHMsI MO3Ta B
OCHOBE HEKOTOPBIX CYTOPOXHO-TUMEPTOHUYECKMX COCTOSI-
HUI; YTOUYHEHBI SMUICMMOIOTHUS, STHOJNOTHS, IAaTOTCHE3,
KJIMHHKA U JICYCHHE 1IepeOpOBaCKYISPHEIX M HACIEICTBEHHBIX
MPOTPECCUPYIONINX  HEPBHO-MBIIICYHBIX — 3a00JIeBaHUIA.
bonbioe 3HaueHMe MpUIABaNOCh BHEIPEHMIO B IPAKTHKY
pe3ynbTaTOB HAyYHBIX HCCIICHOBAHMII, MOMOIIM OpraHaM
31IPaBOOXPaHEHNS B METOAMIECKON pabOTe M MOATOTOBKE HEB-
POJIOTMYECKUX KAIPOB.



KADE/PA

WcTopus kadenpbl HepBHbIX GoneHeit CapaToBeKOro rocyAapCTBEHHON0 MEMLIMHCKOTO YHBepcuTeTa M. B.). PasymoBckoro
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Konnextv kacenpbl Hesponoru QMK MMC.
Cnesa Hanpago: B nepaom pszy — E.B. Jlykuna, A.I0. Kapacs, K. {0muHa;
B0 BTOpOM sy — H.C. Makapos, 0.B. Konokonos, B.A. Fanaiesckuii

B 1978 &. xadenpa HepBHBIX OoNe3HEN ObUTa pa3iesieHa Ha [Be
CaMOCTOATEIbHBIE Kadenapsl — JedyeOHOro (paKymbreTa, KOTO-
pyio Bosrnasun goueHT 0. T. CumenbHUKOB, M MeauaTpuye-
ckoro (akynsreta Bo riase ¢ M.I. I[TomosesaH. C 1980 . 3aBe-
noBan Kadempoll MeamaTpuIecKoro (akymbreTa JOLIEHT
B.B. MonyaHoB, a Kadeapoii HepBHBIX 00JIe3HEN JieueOHOro
(dakynprera pykooauau npoueHT T.C. Areesa (1979—1983),
3ateM mpodeccop JI.A. Jlupmun (1983—1996). Kadenpoii
neguaTpuyeckoro  ¢akyiabTeTa pYKOBOAWI IIpodeccop
H.H. ConoBbix.

B 1996 r. kaeapsl 1eueOHOrO U MeIMATPUYECKOTO (aKyIbTe-
TOB BHOBb ObLIM 00bearHEHbI. Bo3rnaBun kadeapy mpodeccop
N.N. lllonomoB.

C 2003 . cylIecTBYIOT IBe HEBPOJOTUYECKUE Kadeaphl: Kade-
pa  HepBHbIX Ooje3Heit  (3aBemywomuit —  mpod.
N.N. IllonomoB) u kadenpa Hepponorun PIIK IIIIC (3aBe-
nytomas — mpod. O.H. Bockpecenckas, ¢ 2010 . — noueHT
0.B. Kosokonos).

OcHoBHOIt 0a30ii Kadeapsl HEpBHBIX OO0Jie3HEW SIBISETCS
Toponckas kmmaMYecKas 6ombHMIIA N2 9. B KiMHMKE TPOXOIsT
00yYeHHe CTYISHTHI JIe4eOHOro, MeAuaTpMIeckKoro, CTOMaTo-
JIOTHYECKOTO, MEINKO-IPOMUIAKTUIECKOTO (HaKyIETETOB,
CIIylIATeIM BOEHHO-MEAMLMHCKOTO MHCTUTYTA, HHOCTPAHHBIE
CTYAEHTBHI.

Ha npotsikeHun Bcero rnepuona CTaHOBIEHUSI U Pa3BUTHS
CapatoBCcKOil HEBPOJIOTHH COTPYIHUKHU Kadeaphl IIPUHUMAIN
caMoe aKTMBHOE y4yacTHe B pasIMUYHBIX MCCIEIOBaHMSIX.
HayuHble moucku ObLIM HampapieHbl Ha MOP(OJOruyecKue
MpoOJIeMBbl TP TATOJIOTHM HEPBHOM CHCTEMBI, M3YyUCHIHE
LepeOpOCTIMHANBHON XUAKOCTH TIpU psifie 3a00JeBaHMUIA,
BOMPOCHI HACIEACTBEHHON MaTONOTUH, LIEpeOPOBACKYISIPHbIE
paccTpoiicTBa, XpOHUYECKME HeliporeHHble 00JIeBbIe CHHIPO-
MBI U T.JI.

Kadenpa HepBHBIX OoNe3HEl HA MPOTSKEHUU Psifia JIET 3aHMU-
MaeTcsl BOTIPOCAMHU AMATHOCTMKM W JIeYeHUsS XPOHUYECKUX
HeWpOoreHHbIX 60J1eBbIX cCHAPOMOB. [1o1 pyKoBOACTBOM Ipod.
JI.A. JluBiuiia ObUTM OnpeaeNeHbl OMOXUMUYECKHE, IJEKTPO-
(busnoorNyecKe TMapaMeTphl TaTONOTHH, JaHa KOJMde-
CTBEHHas! OLIEHKA MHTEHCUBHOCTU 00JI€BOTO CHHAPOMA, K-
HSATasg HE TOJNbKO B Halllell CTpaHe, HO M 3a DPYyOeXoM.
PazpaboTaHbl c10XHbBIE METOIBI OOPLOBI C OOIBIO C TPUMEHE-
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HHEM CTePEeOTaKCHYECKUX METOMOB JICUEHMs, DNEKTPOCTHMY-
JSILIMOHHBIX TIPOIIEYP, Ja3ePHOTO0 U MarHUTHOTO M3/Ty4ECHUIA.
Mo manHO¥ MpobeMe 3aIUIIEHBI IUCCePTAMOHHbBIE PA0OTHI
B.I. Hunena, B.}O. Pomanenko, C.A. VYmakosoii,
A.C. Kpyruoga, E.b. JIuxaueBoii, T.B. IpuuiuHoii.

TpamuiMoHHO B HAay4YHYIO W JieueOHYI0 TporpaMmy Kadeapsi
BKJTIOUEHBI BOIIPOCH TUATHOCTUKH U JICYSHHUST OCTPBIX M XPO-
HUYECKUX COCYIMCTBIX 3a00NeBaHMII HEpBHOW cUCTeMHL. B
pabotax goueHta T.C. AreeBoil, KaHA. Mel. Hayk
B.A. Tlonkosoii, N.A. KapuMoBoii 1 Ap. U3y4aluCh BOIPOCHI
HavyaJIbHBIX MPU3HAKOB PACcCTPOMCTBA MO3TOBOIO KPOBOOOpPa-
HIEHWSI, XPOHUYECKON M OCTPOH 11epeOpOBACKYISPHOIA MaTo-
Joruy. Bemyrcs paGOTHI 1O MCCIEIOBAHMIO OMOXMMITYECKUX
HU3MEHEHUI KPOBU U LiepeOpOCTTMHATBLHON XUAKOCTH, MCCIIe-
JYIOTCSl KOATYJISIIMOHHBIC 1 arperalliOHHBIe CBOMCTBA KPOBH,
TIPUMEHSIIOTCS] HEHPOBU3YaTU3UPYIOIINE METOIBI TUATHOCTH -
k1. B neyeHum 1epeOpoOBACKYISPHBIX PacCTPONCTB MCIIOJb-
3YI0TCSl CaMble COBpPEMEHHBIE (hapMaKoJIOTMYeCcKHe TIperapa-
THI, BOJTHOBASI TepaIvsl, MaTHUTHAS CTUMYJISIIINS, JTa3epoiede-
Hue. [To akTyanbpHO# pobaeMe 1epeOpoBacKYISIPHOI TTaTONO-
MM 3alMIOIEHBl  JUCCEPTAlMOHHBIE  MCCIIENOBAaHUS
AM. Ilanuenko, H.B. IlaBmomoit, B.A. KapumoBsoii,
B.E. Bomxenunoii, O.I1. Konomnesoit, E.b. Jlyromxkunoi.

CosmectHo ¢ HayunbiM 1ieHTpoM HeBpojiorun PAMH kaden-
pa 3aHMMaeTCsl BOMpocaMy JeMUETMHU3UPYIOIIUX 3ab0/1eBa-
HUIl HEepBHOM cUCTeMBl. BHempsoTcs HOBBIE COBpPEMEHHBIC
JIEKapCTBEHHBIE TIperaparhl, YT MO3BOJSET JOOUTHCS MO0
W CTOWKOW pEMHMCCUM TAaTOJOTMYECKOro  Mpolecca.
Hccnenosanus A.I. Ctpexnesa, JI.B. 3010ThIX odopMiIeHH B
JMCCepTalMOHHbIE UCCenoBaHus. B HacTosIee BpeMs co3naH
PervoHajbHBIN LHEHTP M0 60PbOE ¢ pacCesTHHBIM CKIIEPO30M.

CoBMecTHO ¢ MHCTUTYTOM TpaBMATOJNOTMU W OPTOIEIUU
CapaTtoBa COTPYTHMKH Kadempsl IPOMOIXKAIT M3yICHHE
BOIPOCOB AUATHOCTUKM U JIEYEHUS JIETKOI YEPEMTHO-MO3TOBOI
TpaBMbI, Hauboyiee CIOXHOW B AMArHOCTUYECKOM IUIaHE.
Pa3paboTaHbl 1 BHEIPEHBI B TOBCEIHEBHYIO IIPAKTHUKY OIIpeIe-
JICHHBIE MapKephl, YKa3bIBaIOLI1E Ha LiepeOpaibHyIo KaTacTpo-
¢y, U3ydeHo cocTosiHME LiepeOpaTbHON reMOJMHAMUKHY, 610~
3JIEKTPUICCKON aKTUBHOCTH KOPHI TOJIOBHOTO MO3ra, OMOXM-
MMYECKME W INEKTPONUTHBIE caBUrd. Ilo mpobieme Jerkoit
yepernHo-Mo3roBoii TpaBmbl O.H. BockpeceHckoii 3amiuiieHa
IoKTopcKas auccepTais. [IpogommkaeTcst u3ydeHne HeMpoBH-
3yalM3UpPYIONINX KPUTEPHEB, pPa3pabaThIBAIOTCSl BOMPOCHI
ONITUMAJIBHOM TIeIeHATIPABIEHHOI TepaTuu.

Ha xadenpe ynensiercs mpuctaibHOe BHAMaHWE W3YYEHUIO
MaTOJIOTUM HEPBHOM CUCTEMBI y IETECH, B YACTHOCTH, Y HETEH
MepBOro roma Xu3HWM. B pesymbrate ucciemoBaHUi
E.B. Bepuxnukooit, B.A. Ycsuukoro, H.A. OpHatckoii,
C.A. JleBoukunoit, E.B. Jlykunoii, 3.Il. barmyesoi,
O.A. TeoprueBoii u ap. U3ydeHbl BOMPOCHI MEPUHATATIBHOTO
TIOBPEXIEHNS] TOJIOBHOTO M CIIMHHOTO MO3Ta M €ro ToCieN-
ctBuit. MccaenoBanuch BONMPOCH MMHMMAIbHOM MO3TOBOM
JTMCYHKIMU, BCTPeYaloIeics: 6ojiee YeM y MONOBMHBI JeTei
IIKOJTEHOTO Bo3pacTa. [Iponomkaercs: u3ydeHue mepuHaTalb-
HOTO TIOpakeHHS TOJIOBHOTO MO3Ta IIPY TUTIOKCIYECKOM BHYT-
PUYTPOOHOM BO3ACHCTBUM Ha TIIOM, BIUSHUE SKOJOTMYECKUX
(hakTOpOB Ha HEPBHYIO CUCTEMY peOCHKa.

Kadenpa mionoTBopHO COTPYIHMYACT C IPYTUMHU KadeapaMu
W TompaseeHUsIMUA By3a, CO MHOTMMH By3aMM M HayyHO-
uccienoBaTeIbcKuMu UHCTUTYTaMu Poccun. CoTpyniHUKHU
Kadeapbl peryasipHO BbICTYNAIOT C COOOLIEHUSMU Ha pas3iny-
HBIX (opyMax B CTpaHaX OJVMIKHEro M JATbHEro 3apy0exbsl.
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CoBMecTHasl ¥ccienoBaTelbckas paboTa MpuBeia K IOsIBIIe-
HUIO HOBBIX HAYyYHBIX PAOOTHUKOB, 3aIUTUBIINX AUCCEPTALIMN
— C.H. Canpnuxosa, 10.B. Tono6ypauna, O.10. bpuukosa,
H.E. Komnea, H.B. Kupeesa

TpaguUMOHHBIM HaIlpaBjeHUEM pabOThl Kadeaphl sIBIsSET-
cs U3y4eHUe OJHOM U3 MIPUOPUTETHBIX MPOOJIEM COBPEMEH -
HOM HEBPOJOTMU U T€HETMKU — HACJEACTBEHHOM IaTOJIO-
MUY HEpBHOU cucTeMbl. Ha mpoTskeHuU psaa et co3naer-
Csl pETUCTpP HacleACTBEHHbIX 3a00JIeBaHUI HEPBHOM cHCTe-
Mbl  CapatoBckoit ob6mactu (moueHtsl [LK. IOpuHa,
0O.B. Konokonos).

N3ydaercsa mopaxeHue HEPBHOW CHUCTEMbI MPU KOXHBIX U
BeHepUYeCKUX 3abojeBaHMsIX: cuduamuce, 6one3nu Peiirepa,
TIcopHrase, OIOSCHIBAIOLIMM Tepriece M Ip. B ¢BA3u ¢ pocToM
3a0o0seBaeMocT HeipomoscoM mpod. M.M. [lonoMoBbIM U
nou. O.B. KonokonossiM coBMecTHO ¢ Tipod. A.JI. bakyneBbiM,
nou. E.B. PymsiHIIeBo#i 1 Ap. aKTUBHO MPOBOIUTCSI U3YyYeHUE
COBPEMEHHOro maroMopdo3a MopakeHUs] HEPBHON CHCTEMBI
IIpY TaHHOI MATOJOTHH.

[To Matepwanam uccaemoBaHUIl 3a ITOCTICIHNE 5 JICT 3aLIHIIe-
Ho cBbllle 30 guccepTalMOHHBIX paboT, BBIMYIIEHO HECKOb-
KO MEXBY30BCKMX COOPHMKOB, METOIMYESCKMX pPEKOMEHIa-
LI, YIEOHBIX TOCOOMIi, MOHOTpaduii. MaTepuaibl HAyIHBIX

pa3paboTOK ONMyOJMKOBaHbI B IEHTPAJIbHBIX U3NAHUSIX HallIel
cTpaHbl U 3a pyoexoMm. IIpomoskaercsl McciaeaoBaTeNbcKas
paborTa.

Ha xacdenmpe cymiecTByeT KIMHMYeCKas OpAMHATypa, obec-
TeYrBaKoONIasl TPAaIWUIIMOHHO BBICOKMI YpOBEHB IOATOTOBKH
Bpaueii-HeBPOJIOTOB. BEIMycKHUKKM Kademphl B HACTOSIIIEE
BpEeMsI PyKOBOJSIT HEBPOJIOTMYECKUMM OTICICHUSIMU FOpoJa, a
TaKXke paboTaloT B APYrux pernoHax Poccum, 3a pyOexoM.
OO6yueHwe B acTipaHType Ha Kadeape HepBHBIX 00Ie3HEN M03-
BOJIIET YCOBEPIUCHCTBOBATh 3HAHMS, HMPOBOJAMTH HAYYHYIO
paboTy C YUETOM COBPEMEHHBIX JOCTIKCHHUI HEBPOJIOTHH.

Kadenpa HepBHBIX Oone3HEN MPOBOAUT OOJBLIYIO JIEYEOHYIO
paboTty. B HeBposIorImueckoM oTaeIeHIH 00IbHUIIBL Ne 9 1moTy-
UMM KBaIM(PUIMPOBAHHOE JICUCHHE TBHICAYM OOJbHBIX.
IIpoBoauTcs Oosbllasi KOHCYJIbTaTUBHAsI paboTa, OCYIIECTB-
JISTFOTCS BEIC3MBI BO Bee paifoHbl CapaToBCKOI 00IacTH, IpyTHe
peruoHsl Poccun. BHenpeHb! B MOBCeAHEBHBII J1€UeOHbII MTPO-
11eCC HOBbIE HAYYHBIE TEXHOJIOTUY TI0 JIEYEHHIO OONBHBIX C JINC-
KOTeHHBIMH PaAMKyIOMATUSIMU, COCYINCTBIMM 3a00JIeBaHMS-
MU LIEHTPAJIbHON HEPBHOW CUCTEMBI.

Takum 00pa3oM, B HOBOE CTOJNETHE CBOETO CYLIECTBOBAHMS
Kacdepa BXOIUT YBEPEHHO M BECOMO — 00OTallleHHAasT 3aMeva-
TEJIbHBIMU TPAAULMAMU 1 IIPEUCIONTHEHHAS HOBBIX MACH.

Konrakrnsiit anpec: IllomomoB Unbst MBanoBma — gokT. Men. Hayk, pod. 410030 Capatos, yi. bonbmas [opHas, 1. 43, 0-1a Ne 9,

Kacdenpa HepBHbIX OonesHeit. Ten.: +7 (8425) 28-89-52.
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IlepBag HayyHO-IIpaKTHUYECKasd
KOH((pepeHL1S HEBPOJIOTOB
Pecniyosinku Tapxukucran

10—12 mas 2012 r., B IHH TPA3THOBAHUS OUePEAHOI rOIOBIIN-
Hbl IIoOeant B Bemmkoit OrteyecTBeHHO# BOiiHE, B ropoje
Hyman6e coctosiach Ileppas PecmyOsimkanckas Hay4yHo-
npaKkTuyeckas KoHdepeHuus HeBpoJoro TaKMKHUCTaHA C
MeXKIYHAPOIHBIM YIACTHEM «AKTyaJlbHbIe BOIMPOCHI HEBPOJIO-
rad». 3HAYMMOCTh JaHHOMY (HOpyMy IIpHaaBaid TOT (DaKT,
4YTO TMOCJEAHEee MEPONpUATHE MOA0O0HOro Macmitaba B
TamxukucTaHe cocrosioch 27 JIeT Ha3al, KOrjga B NajJeKoM
yxe 1985 1. 8 Jlyman6e 651 opranusoBad [1xenym Hayunoro
COBETa MO HEBPOJOTUU COBMECTHO C OOBEIMHEHHOU
HayYyHO-TIpaKTHUeCKOM KoH(pepeHInell MHCcTUTYTAa HEBPO-
gorum  AMH CCCP wu HeBpoloroB pecnyOJuKH.
[TonamoOMIOCH MOYTH TPU JECATHICTHS, YTOOBI Ha (hoHe
OypHBIX KaTaKJIM3MOB B 00I1IecTBeHHOH Xu3Hu ctpan CHT
BOCCTAaHOBWJIACh, HAKOHEII, CBSI3b BPEMEH, U KOJUICTH-HEB-
POJIOTH CMOTJIM BHOBB BCTPETUTHCSI HA TOCTEIIPUUMHOIM Tajl-
KUKCKOWM 3eMIIe.

Mepomnpusitie ObLIO OPraHU30BAHHO MUHUCTEPCTBOM 37pa-
BooxpaHeHus1 Pecryonuku TamkukuctaH, OBI1IeCTBOM HEBPO-
noroB Pecryonuku Tamxukucran «Heiipon» 1 Kadenpoii HeB-
POJIOTUY ¥ OCHOB MEIVILIMHCKON TeHETHKY TaIXXUKCKOTO TOCy-
JIapCTBEHHOTO MEMUIIMHCKOTO YHHMBEPCUTETa MMeHU AOyanu
noHu CrHO (ABMIIEHHA), a TAKXKE MU (PUHAHCOBOI MOIEPXK-
K€ CO CTOPOHBI aBCTPUICKOI (hapMalleBTHUYECKO KOMITAaHUU
EVER PHARMA (pernoHanbHBI# KOOPAMHATOP IO CTpaHaM
CHT — B.A. TuxoHoB).

B pabore koH®bepeHIMH NPUHSIM Yy4acTHe PYKOBOAUTEIU
MunuctepcTBa 3npaBooxpaHeHus Pecryonku TamkukucTaH,
TamKUKCKOro rocyrapcTBEHHOTO MEIUIIMHCKOTO YHUBEPCHUTE-
Ta uMeHn AOyanu ubHum CuHo, Tamxukckoro MHcTutyTa
TMOCJIEIUTIOMHOTO 00pa30BaHUs, BEAyIIUe YIeHbIE-HEBPOJIO-
ru Poccun, benapycu, Kazaxcrana, Ipysuu.

B cBsI13M ¢ MCTOPUYECKUM XapaKTePOM KOH(EPEHLMH YMECTHO
OBITO OBI B CAMOM KPaTKOM BHJE BCIIOMHUTH OCHOBHBIE BEXU
pa3BuTUs HeBposnoruu B Pecnybnuke TamkukucTaH.

Hcropus mikonsl HeBpoIoroB B TaIKMKUCTaHe CBA3aHA C UMe-
HEM KpYITHEHIIero mesTesiss PycCKOW MEAMIIMHCKOM HayKu,
ncuxuatpa M.A. Cepeiickoro. B cBsi3u ¢ npue3nom B peciyo-
MUKy B roasl Bemmkoit OTeuecTBEHHOI BOMHBI HEBPOJIOTOB
®.M. Jlucuipl, a HeckobKo mo3xe — A.C. [lennuka, B 1942 1.
Obuta cosmaHa Kadeapa HEBPOJOTUM UM TMCUXUATPUM TPU
TamXUKCKOM TOCyIapCTBEHHOM MEIUIIMHCKOM YHUBEPCUTETE
nMeHu Adyanu noau CHHO, KoTopas 3aTteM Oblia pasieneHa Ha
IIBE CAMOCTOSITETBHBIE CITYKOBI.

3HaYMMBIii BKJIaJ B Pas3BUTUC Kaq)eapm, CTaHOBJICHUE CUCTEMbI
TIOATOTOBKU U MPEANIOATOTOBKH BblCOKOKBEUIM(bMLlMpOBaHHbIX
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Conpencenatenu oprkomuTeTa KoHdepeHuun npodeccopa C.H. WUnnapuolkuy v
P.A. PaxMoHOB no03mpaBnsior ¢ npasmHukom [lobembl BeTepaHa Benwkoit
(OTeyeCTBEHHOM BOMHbI, 34CNYXEHHOTO OPAEHOHOCLIA, NATPUApXa U OFHOTO M3 OCHO-
BOMOMNOXHVKOB HeBponoriv B Pecnybnvke Tamxukuctan npodeccopa A.M. Mynarosa.

HEBPOJIOTOB M3 YMCJa MpeICcTaBUTeNIell MECTHBIX HAllMOHAIhb-
HocTeit mocne 1950-X TIT. BHeCIM BBITAIONIMECS HEBPOJIOTH
Poccun, npenmyiectBeHHO M3 cocTaBa MOCKOBCKO# HEBPO-
JIOTUYECKOM IITKOJTBI.

Hauunas ¢ 1963 1., mmocsie yenerHoi 3a1uThl JOKTOPCKOM I1c-
cepTaluy, 3aBeayloluM Kadeapoil HEBPOJOTMU M30MpaeTCs
JOKT. Mea. Hayk, mpod. A.M. IlynatoB, 6ecCMEHHO PyKOBO-
JuBIIAA Kadeapoit 1o 1991 r. u ocTaromuiics Ha Hel B HACTOSI-
1Iee BpeMs B KauecTBe mpodeccopa-KoHcyabTanTa. CeromHs
Kadenpy BO3INAB/SIET €ro yYeHMK, OOKT. Mel. HayK, mpod.
P.A. PaxmoHOB.

B Hacrostiiee BpeMst B cTpaHe pabotaeT 0koJio 600 HeBPOJIOTOB,
KOTOpHIX 00beanHseT oprann3oBaHHoe B 2000-e rT. O011ecTBO
HeBposioroB Pecnyomuku Tamxukuctan «Heiipon» (mpencena-
teab OOliecTBa — JAOKT. Meld. Hayk, mpod. PA. PaxmoHOB).
Hesponorn TamkukucraHa MMEIOT TeCHbIE HayYHBIE CBSI3H C
Koyteramu u3 pasanyHbix ctpad CHI, ocobeHHO ¢ Beaymmmu
NpOGUIBHBIMA HAayYHBIMU YIPEKICHUSIMM, TaKUMM KakK
Hayunsiii mentp HeBpomormum PAMH (MockBa) u mp.
OO611ecTBO HEBPOJIOroB «HelpoH» SBISIETCS OMHUM U3 YIPEIH-
Teneit MeXIyHapoaHoii Acconuanuu OpraHu3anuii B 00JacTH
HeBpostorun H Heiiponayk (MAHH), o0benuastiomeil Beayimue
HayYHbIE LIEHTPbI, TPOGECCHOHATbHbIE O0IIECTBA U YHUBEPCH-
tetbl cTpaH CHI™ u akTBHO y4yacTBytolei B pa3paboTke eau-
HBIX ITOIXOIO0B K TUArHOCTUKE U JICYCHUIO 3a00/IeBaHIIA HEPB-
HOM CHUCTeMBbI, BHEIPEHUU COBMECTHBIX MPOTpaMM IO U3yde-
HUIO0 PacrpOCTPAHEHHOCTH U SMUAEMUOJIOTMN HEBPOJIOTHYE-
cKoif marojioruu B crpaHax CHT.



Tom 6. No 4 2012

Ho BepHeMmcs x koHbepeHMu. Ha 1iepeMOHMH OTKPBITHS €
MJIEHApHBIM JOKJIAA0M Ha TeMY «AKTyallbHble MTPoOIeMbl HEB-
ponoruu B Pecnybnuke TamXuKuMcTaH» BBICTYNUI TJIaBHBbIi
HeBposior PecryOiuku, 3aBeayronmii Kadeapoit HEBPOJOTUK 1
OCHOB MenuuMHcKoi reHetnku mpod. PA. Paxmonos. B
JoKJ1ane ObUT TaH TeTaNbHbBIA aHATK3 CYIIECTBYIOIINX TPOOIeM
B paboTe HEBPOJOTMYECKOW CIYXOBl CTpaHBI, a TaKxke ObLIO
OTMEUYEHO, UTO MPABUTEJIBCTBO CTPAHBI YAEISET MPUCTATBHOE
BHUMaHME PEIICHMIO CJIOXHBIX BOIIPOCOB MEIWIIMHBI U 3M10-
pPOBbsI HaceJeHMs. 3a TOAbl He3aBUCUMOCTH PecmyOauku
TamKuKUCTaH HEBPOJIOTUYECKAs CITyX0a OCHallleHa HOBEH N -
MU MEIMIMHCKUMM TEXHOJOTHSMH, YCIEIIHO BHEIPECHBI
COBPEMEHHBIE METO/IbI TUATHOCTUKHU U JIEYEHUSI HEBPOJIOTHAYE-
CKUX OOJIbHBIX, OPTaHM30BaHO MEPBOE B CTPAHE UHCYJIBTHOE
OTIEJeHHE, KOTOPOE TIO3BOJIMIO0 3HAUUTENBHO YIy4IIUTh TIOKA-
3aTeu MCXOAOB 3a00JIeBaHUS y MALMEHTOB, TEPEeHECIIUX
UHCYNET. JInarHocTuyeckass 6a3a CTpaHbl B TOCIEIHUE TOIbI
TIOTIOJTHEHA COBPEMEHHBIMM DPEHTTEHOBCKUMM M MarHUTHO-
PE30HAHCHBIMM KOMITBIOTEPHBIMU TOMOTpadaMy BedyIIUX
MIPOM3BOAUTENIEN MUDA.

DTO0 U MHOTOE APYyroc roBOpUT HE TOJILKO 00 ycnexax HEBPOJIO-
ToB Tamm/[mcmﬂa, HO ¥ O OOJBIIOM XeJaHUM MATH OJHUM
IIyTEM C BCAYIIMMU B obact 3APpaBOOXpaHCHUA eBpOHeﬁCKI/I—
MU CTpaHaMU.

3aBenyomuii Kadeapoil HEBPOJOTMH, HEHPOXUPYPTUHM U
MEIUIIMHCKOM TeHeTMKH IeAMaTpUIecKoro dakyabreTa
Poccuiickoro HanuoHanbHOro HCCAEeA0BATEIbCKOTO MEIU-
numHCKoro yHmBepcuteta uM. H.M. Ilmporoma, mpod.
H.H. 3aBameHKo BBICTYMMI C cOAEpXKaTeJbHBIM IJIEHAPHBIM
JoKaa0M Ha TeMy «IloceacTBys YepernHO-MO3rOBbIX TPaBM Y
neteii». B moknane Oblia mpencTaBiieHa COBpEMEHHAs KOHLET -
LSl YePEITHO-MO3r0BOM TPaBMBI JETCKOrO BO3pacTa, poaHa-
JIM3UPOBAaHbl OCHOBHBIE TOAXOMAbI K €€ AMarHOCTUKE W Jieue-
HUIO, TIOKA3aHa POJIb LepeOpPONU3NHA B MOBBIICHUN 3(PdeK-
TUBHOCTY MIPOBOAMMOIA TEpAIUu.

B nnenapHom poknage 3amectuTens aupekTopa HayuHoro
ueHTpa HeBposoruu PAMH, Buuie-npe3uaeHta EBponeiickoi
Ocnepanmu  HeBposorndeckux obmects (EFNS), mpod.
C.H. HnnapuomkuHa ocBelieHa MpobjeMa ApoxaTelbHbIX
TUTIEPKIHE30B. TPEACTaBJIeHB COBPEMEHHBIC B3INIANBI Ha
STUOJIOTHIO U TTIATOTEeHE3 Pa3INIHBIX (DOPM TpeMopa, pacCMOT-
peHbl HauboJiee aKTyalbHble BOMPOCHl KIMHMKM, MAaTO(GU3M0-
JIOTUM, TUATHOCTHKM M JIeYeHMs] Tpemopa. oKian BHI3Bal
MHOTO BOIIPOCOB CO CTOPOHBI YIACTHMKOB KOH(EPEHINH, B
CBSI3U C YeM MOKHO C/IeJIaTh BbIBOJ 00 aKTYaJlbHOCTH U3YYEHUSI
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JaHHOM Ype3BbIYAHO PACIPOCTPAHEHHON (GOPMbI ABUTATEb-
HBIX paccTpoiicTB B TaIXUKICTAHE.

Bonbioii mHTEpEC ayAnTOpUN BHI3BAIU TUIEHAPHBIE TOK/IA-
IIbl 3aBENYIOIIET0 Kadeapoii HEBPOJOTUU U HEHPOXUPYPTUU
MAIIO MunsgpaBa Pecnyonuku benapych, mpodeccopa
B.B. [TonomapeBa «CoBpeMeHHBIE TOJXOIbI K IUATHOCTUKE
U JIEYEHMIO TOJMHEBPONATUii», TJIABHOIO HAyYHOTO
corpynHuka HayuHoro nieHtpa HeBposnoruu PAMH, mpo-
(eccopa JI.A. KanamnHukoBoit «HapyuieHuss Mo3roBoro
KPOBOOOpAIeHUs y MOJIOIBIX JUIl», 3aBeylouiero kaben-
poii netckuit HeBposoruu MAITO MuH3apasa Pecrybiuku
Benapyce, momenta JI.B. IllankeBwua «CHHIPOM BSIIOTO
pebeHKa B MpakTHKe JeTCKOro HeBposiorar, npodeccopa
Tounucckoro locyaapcTBEHHOrO MEIULIMHCKOTO UHCTUTY-
ta M.B. BepynamBuiu «AHTUOKCUTAHTBI HOBOTO TMOKOJIE-
HUs TpU 1iepebpaibHON MATONOTUM», KaHI. MEA. HaykK
JI.A. Ky3uHoii (Pecnybnuka Kazaxctan) «DddekTUBHOCT
KOMILJIEKCHOM MTaTOTeHETUIECKON Tepany AnabeTuIecKoi
MOJUHEBPOTIATU M.

B manpHeiinieit mporpamMmme KOH(pEpPEeHLUUU ObUTU MPEACTaBIE-
HBI BBICTYTUICHUS] MECTHBIX CTIEIIMATUCTOB, B KOTOPBIX 00CYX-
JAINCh CYHICCTBYIOIIWE IPOOIEMBI Pa3BUTUSI HEBPOJOTHH U
Helipoxupyprun B Pecnyonuke TamkukucTaH, a Takke 0000-
miancss COOCTBEHHbIM OMBIT HabmomeHuit 3hHeKTUBHOCTH
psAla COBPEMEHHBIX JIEKAPCTBEHHBIX IPEIapaToB, MpUMEHsIe-
MBIX B HEBPOJIOTHH.

B 3aBepiuaromeii yactu KOHGEpEeHLIUU COCTOSIIOCH XUBOE
00CyXIeHre OTHSTHIX IPO0JIeM, B KOTOPOM MPUHSIIM Y4acTHe
KaK HeBponorn TamKWKMCTaHa, TaK U TOCTU M3 Pa3IMIHBIX
CTpaH IMOCTCOBETCKOro mpoctpaHcTBa. [lo pesynsraTtam KOH-
(hepeHIIMU yJacTHUKAaMHU Obla MPUHSATA PE3ONIONNS, B KOTO-
poif 3armTaHpoBaHO TIpoBeneHNe IlepBoro cbe3aa HEBPOJIOTOB
Pecnyommku Tamkukucran B Mae 2014 . Oxunaercsi, 4To B HEM
npuMyT yyactue HeBposorn Poccuu, benapycu, YkpauHsl,
Kazaxcrana, Mongossl, [py3un u Apyrux rocynapcrts; B
nepuon paboThl Che3da MPEroNaraeTcs Takxe MPOBEICHUE
ITnenyma MAHH.

P.A. PAXMOHOB,

JIOKT. MeJl. HayK, Ipocdeccop,

IJ1aBHbII HEBpoJior MUHKCTEPCTBA 3MPaBOOXPAHEHNUS
Pecnyonuku TamkukucraH, 3apeayloniuii Kadeapoii
HEBPOJIOTMU U OCHOB MEIUUMHCKOM reHeTukr TITMY riMenu
Abyanu uoHu CuHO, nipeaceaaTeNb 00LIeCTBAa HEBPOJIOTOB
Pecnyonuku Tamxukucran «HeiipoH»



U,EPETOH® KUCAOPOAHbIU KOKTEUAD

XonuHa anbgocuepar AA;' U CEPA I-I.A =
Kancynbi 400 mr Ne14
.-.i:-"""": 400 mr Ne28
T 250 Pactsop ans BHyTpVINBIreHHOFO

=t 1 BHY TPUMBILLIEYHOTO BBEEHMS,
250 mr/mn 4 mn Ne3
i) 250 mr/mn 4 mn N25

© HenponpoTtekTop
© [lpomeguatop

» YCcTaHOBEHHas apMakoOKMHETUK = —
» [Joka3aHHbIN MEXaHNU3M OEeNCTBUS

2 Bblcokui npodunb 6e3onacHocTH

9 neﬂzua/

m/oeza
Ut eftillrma

v AHTUOKCUOAHT
v AHTUTMNOKCaHT

HEMPOKC

3Tmnmemnrm,u,por(cmnmpm,qMHa
CyKumHaT

LL L PacTtBop Anst BHY TPUBEHHOrO
R 1 BHYTPUMbILLIEYHOTO BBEAEHUS,
L 100 mr/2vmn Ne10

i 250 mr/5mn Ne5



FOBUJIEVTHBIN
XX POCCUNCKIN
HALIMMOHAJIBHBIVI KOHT'PECC
«4EJIOBEK U JIEKAPCTBO»

15-19 anpen:t 2013 roga « MockBa

OCHOBHDBIE HAYYHO-ITPAKTUYECKIE HAITPAB/IEHVIA KOHIPECCA:

o HoBble mporpeccuBHbIe TEXHOIOTUY AUATHOCTUKIY, JIeYeHUA U NPOUIaKTUKY OCHOBHBIX 3a00/IeBaHMIT YesloBeKa O Pe3yrbra-
TBI MI3Y4YEHNs TeHOMA YeloBeKa — MPaKTIIeCKoMY 3[paBooxpaHeHnio o Pegkue 6onesun. Hoeiilne TeXHOMOT UM [UATHOCTUKI
u nedeHus o IlepcoHanusupoBanHas MeguiuHa o ParimonanbHast dapMakoTepanus B meguaTpuy 0 HeKoTopble aceKThl JKeH-
CKOTO 30POBBsI C O3V Bpadell pasMMIHbIX CIeI[MaTbHOCTel O Ba)kHble 3afauy BaKIMHONPOGUIAKTUKY U UMMYHOIMATHO-
CTUKY 3a607IeBaHMIT YesoBeKa O [lempeccuBHbIe 11 60IEBbIe PACCTPOIICTBA B 00LIEMeUIIMHCKOI IPAKTIKE — aKTyalbHAsL MeX-
AVCUUIINHapHas mpobneMa. ITytu pemreHus o HempepbiBHOe 06pasoBaHue Bpada MepBUYHOTO 3BEHA KaK OCHOBA IOBBIIICHILS
KayeCcTBa MeIUIIMHCKO ITOMOII I

O iSO EH(E (MOPIHR IIeHapHbIe JOKIAaAbl, aKTOBbIE JIEKIINN, IIJIEHYMbI, KOHbepeHI, TeneKoH(epeH N, HayYHbIe
CUIMIIO3MYMBI, AVICKYCCHM, COBEIIAHNA, JelI0OBble BCTPEYM, KIMHNYeCKMe pa3bophl, IeKINY I IPaKTUKYIOMNX Bpaveit, obpa-
30BaTe/bHbIe CEMIHAPBI, ITKOIbI /IS HPAKTUKYIOIINX Bpadell, KOHKYPChI HAYYHBIX pabOT MOIOIBIX YUEHBIX, KOHKYPC CTy/leHde-
CKUX HayYHBIX paboT

IIIKOJTBI OJ151 IIPAKTUKY IOIIIX BPAYEV IO CITEIIMATTBHOCTAM:

o Kapamonorus 0 AKyIIepCcTBO Vi TYHEKOIOIUs o IleguaTpuys (TracTpOSHTEPOIOINA)
o lacrpoanTeponorus o @Tusmarpus o IegmaTpuns (ForocnmTaabHasA HOMOITH)
o BuyTpennne 6omesHn o Knmangeckas papMaxomors o [Megyatpus (KapAuOIOTys)

0 XuMHoTepanyus 1 aHTUOMOTUKI o CromaTonorus o [Mepgmatpust (HEBPOIOTHUA 1 HEMIPOTEHETUKA)

KOHKYPCBI HAYYHbBIX PABOT MOJIOIbIX YYEHBIX IO CHHELIAJIbHOCTAM:

o Kappmonorus o Cromaronorns o lacrposnTeponornsa
0 BayTpenHe 6omesHu o Kimmandeckas GapMaKkomorns

KOHKYPC CTYJEHYECKUX HAYYHbBIX PABOT IO TEME:

= «HoBoe B papMaKkoTepanuy 0CHOBHBIX 3a00/IeBaHMI1 YeTOBEKa»

B PAMKAX KOHT'PECCA ITPOXOJMT BbICTaBKa COBPEMEHHBIX JICKAPCTBEHHBIX CPEICTB, HOBBIX MH()OPMAIMOHHBIX TEXHOJIOTHH,
U3JeUI MEAUIUHCKOIO Ha3HAYEHUS U CHENMaT3HPOBAHHBIX U3JaHUN

K KOHI'PECCY I'OTOBUTCS «@edepanvroe pykoeoocmeo no ucnonb3osanuto aekapcmeenusix cpeocmey (XIV BbImyck)

INRNEMITOKYMEHKOB] laTalnasgalral MaTalOKOHS TS
3asABKM Ha CUMIIO3MYM, TeJIeKOH(DEPEHINIO, CeMIHAP, HUCKYCCHIO, TEKIMIO (TOKIaf) 1 mp.

KOHTAKTDI:

Ten/dakc: (499) 267-50-04, (499) 261-22-09 (cexperaps)

Terr.: (495) 785-62-72 (Hay4Has MporpamMma), (495) 785-62-71 (BbIcTaBKa U peKIaMa)

E-mail: publish@medlife.ru (re3ucsr)
reg@medlife.ru (permcrpanyoHHbIe KapTHI)
trud@medlife.ru (3asBk¥ Ha y4acTue B HAYIHOI MPOrpaMMe, KOHKYPCHbIE paboTbI)
stend@medlife.ru (3assBku Ha yyacrue B BbICTaBKe)

Odunmanpublii cainT kourpecca: www.medlife.ru
Anpec pna nepenuckn: 109153, MockBa, a/sa Ne 52 Cexperapuat OprkoMnurera KoHrpecca «4emoBek 1 1eKapcTBo»



AMEJIOTEKC®

MEJTIOKCUNKAM

PactBop onsa B/m

BBeOeHUN:
15 mr/1,5 mn Ne 3
15 Mr/1,5 mn Ne 5

g P R R

TabneTku:
7,5 mr Ne20
15 mr Ne10
15 mr Ne20

PervctpaumnoHHbii Homep: JICP-004199/08 co'ekc
OTnyckaeTcs No peLenTy Bpaya. VIMeloTcsl MpoT1BONokasaHusl, nepes NpUMeHEHNEM 03HAKOMBTECH C MHCTPYKLUEN.
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HoBoe mecTo npoBeAeHnA —
Xonnaen MHH COKONMbHUKN

MockBa, yn. PycakoBckas, 24

vein.paininfo.ru  vc@paininfo.ru




Nycomed: a Takeda Company

AKTOBEI'nH

SHEPInA XXN3HN

AHTUIIMNOKCAHT N aHTUOKCUAAHT, MPUMEHAIOLNNCA B KOMIJIEKCHOWN Tepanuun
HEBPOJIOrN4YecKnX, MeTabonnyecknx u Xupypru4eckmx 3aboneBsaHmm, a TaKkxe
NX OCNIOXKHEHUMN

o MeTta6onuueckue n cocyauctbie 3a60oseBaHNA roJIOBHOrO Mo3ra (MHCynbT,
YepenHo-mMOo3roBas TpaBma, pa3inyHble ¢opMbl HEAOCTaTOYHOCTU MO3rOBOIO
KpPOBOOGpaLLeHUA, AeMeHLUA).

o NvabeTnyeckana NonMHeBpONaTuUA.
J Mepudepuyeckne cocyancTtbie, MeTabonnyeckme HapyLeHNA U UX NOCNeAcTBUA.

o 3axuBneHue paH (Tpoduyeckne HapyLLeHUA KOXXMU, A3BbI, CUHAPOM AuabeTuyeckom
CTOMNbI, NPOJIEXXHU, 0OMOPOXKEHUA).

CoyeTaeTcA ¢ npumMeHeHneMm HapyxHbix opm AktosernHa: 20% renb, 5% kpem, 5% maaseb.

Kpatkaa nHdopmauma no MeaMLMHCKOMY NPUMEHEeHUIo npenapara AKTOBervH:

PeructpaumoHHbie Homepa: NN 14635/01 ot 26.02.08; NN 014635/01 ot 19.11.10; NN 014635/04 ot 19.12.07; NN 014635/04 ot 26.11.10; NN 14635/03 ot 19.12.07;
MN 14635/03 or 11.01.10; NN 14635/03 ot 18.10.10; NN 014635/02 ot 14.03.08. ToproBoe Ha3BaHue — AKTOBErMH. AKTUBHOE BELLeCTBO: AeMnpOTEMHU3UPOBAHHbIN
remoAepueat KpoBu TeNIAT.

®opmbl BbINyCKa: pacTBop ANA UHbEKLMI — 40 mMr/ma, amnyabl no 2 ma, 5 ma, 10 ma; pacteop A1s MHGY3uiA —4 mr/ma n 8 mr/mn B pactBope HaTpua xnopuga 0,9% 250 mn;
4 mr/Mn B pacTBope AeKcTpo3bl 250 M. MoKa3aHuA: MeTaboIM4eCcKu1e 1 COCYAUCTbIE HAPYLLEHWA FONOBHOTO MO3ra (B TOM YMC/IE ULIEMUYECKUI MHCY/ILT, YEPENHO-MO3roBas
TpaBMma, pas/siMyHble GOPMbI HEAOCTaTOUHOCTU MO3FOBOrO KPOBOODOpaLleHUsA, AeMeHUMA); nepudepuyeckme (apTepuasbHble U BEHO3HbIE) COCYAMCTble HapyLIEHWUs
M UX NOCNeACTBUA (apTepuanbHas aHrMonatus, Tpoduueckue A3Bbl); 3aXKMBAEHWE PaH (A3Bbl PA3IUYHOWM 3TMONOTUM, TPODUUECKME HApYLUEeHUs, NPONEXHWU, OXKOrW,
HapyLLEeHWA NPOLLECCOB 3aXKUBNEHUA PaH); NPODUNAKTUKA U IeYeHUEe JTyYeBbIX NMOPANKEHUIN KOXKMU U CINBUCTbIX 060I04EK NpuU yyeBoi Tepanuu. NpoTuBonoKasaHus:
rMNep4yBCTBUTENbHOCTb K MpenapaTty AKTOBErMH AWM aHaNorMYHbIM NpenapaTtam, AeKOMNeHCMPOBaHHaA cepaeyHan HefloCTaTOYHOCTb, OTEK NIErKUX, ONUTYPUA, 3a4epKKa
MAKOCTU B opraHusme. C OCTOPOXKHOCTbIO: TUMEPXIOPEMUSA, rMnepHaTpuemus. MoboyHoe AeWCTBUE: annepruyeckne peakumm (KOXKHas Cbifb, TUNEPEMUA KOXKM,
rMnepTepmua) BrIOTb A0 aHAPUNAKTUYECKOrO LIOKa. B CcBA3M ¢ BO3MOMKHOCTbIO BO3HUKHOBEHUA aHAadUIAKTUUECKOW peakuyum peKoOMeHAYeTCA NPOBOAUTb TeCT — 2 M
[0 HaYana UHbEKLMK, MHOY3UM. CNOCo6 NPUMEHEHUA U A03bl: A0 5 M1 BO3MOXKHO BHYTPUMbILEYHOe BBeaeHue, oT 200 go 2000 mr (250-500 mn) BBOAAT BHYTPUBEHHO
KanesbHO Mea/ieHHo (2 mn/muH). B Tabnetkax — no 1-2 Tabnetkun 3 pasa B CyTKv nepes, eAoit. [o3bl 3aBUCAT OT CTEMEHM TAMKECTU W BbIPAXKEHHOCTM CUMMTOMOB KaXXAoro
KOHKPEeTHOro 3abonesaHus. MpofoMKUTENBHOCTb NEYEHUA 3aBUCUT OT UHANBUAYAZILHOTO Ha3HaveHuA. MonHaa MHPopmaLLMA No NpenapaTty COAEPMKUTCA B UHCTPYKLMK
Nno MeAVULMHCKOMY NPUMEHEHWIO.

WHdopmauma onAa creunanmctos 3apaBooXpaHeHus.
000 «Hukomeq OuctpubbiowH CeHTan: 119048, . Mockea, yn. Ycayesa, gom 2, ctp. 1. www.actovegin.ru
TenedoH: +7 (495) 933 55 11, Dakc: + 7 (495) 502 16 25 www.nycomed.ru

[aTa BbinycKa peKknambl: Hoabpb 2011.



Moanucka 4yepe3

MOYTOBLIE OTAeeHus Poccun
IMoanucHoM HHAEKC I I b I
B karaJiore «[Ipecca Poccun» 29662

IMoanucka Ha )KypHAJ 4Yepe3

12 mecsres (ueTsIpe )KypHana B rox) 1422 py6. S0 xom. J l

6 MecsneB (1Ba )KypHaia B nonyroaue) 736 pyo. 20 ko

3 e (T ) 368 py6, 10 Ko, OBIIEPOCCUVICKH HAYYHO-TTPAKTUYECKH XKYPHAJI

BJIAHK-3AKA3

Haszpanwue opranuzamuu (unu ®HO)

Anpec (¢ MOYTOBBIM HHJICKCOM)

Tenedon: E-mail: KonraktHoe nu110:

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

OTmpaBETe 3aTIOTHECHHBIN OIaHK-3aKa3 W KBUTAHIIMIO, OTUTAYSHHYTO B II000M oTaeneHnn Coepbanka PO (mi nx KOTHIO)
o aapecy: 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 «PKWU CoBepo npecc» Knn: 770401001
(HaMMEeHOBaHHUE MOJTyyaTels [IaTexKa)
[7[7]o04[1]9]3]7]2]1] |4]o[7]o[2[8|1]0]5]0|0]1]7]0]0[0[0[4[0]7]
(MHH nonyuaress njarexa) (HOMep cyeTa MoJTyJaress [IaTexa)
B OAO «BaHk MocKBbI» suk|0l4]4]5]2]5][2[1]9]

(HanMeHOBaHUe GaHKa TOJTyYaTess IaTeka)
Homep Kop./cu. 6aHKa MOMydaTesis miareka |3|0|1 |0|1 |8|1 | 0| 5| Ol 0| 0| 0| 0| 0| 0| 0| 2| 1 |9|

XKypHan «AHHanbl KIIMHUYECKOWU U
3KCNEepuMeHTanbHOU HEBPONMOrun»

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

®.1.0. miaresbiimuka

Anpec miaTenbIKa

CymMa niarexa pyo. xon. CyMMa IIIaThl 3a YCIIyTru pyo. KOII.
Hroro pyo. KOII. « » 20 L.
K C ycnoBusMH NpHeMa YKa3aHHON B IUIATEKHOM JOKYMEHTE CYMMBI, B T.4. C CyMMOH B3MMaeMOil MIaThl 3a yCIyru
accup GaHKa, O3HAKOMIICH H COITIACEH.

Moanuch miaTeabmmuKa

KBuranuus 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaI/IMEHOBaHHe TIoTyvaresis rma're)l(a)
[7]7][o]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 mmarexa | 3|0]1]0[1]/8[1/0[5/0[0[0[o][o][0[0]0][2[1]9]

XKypHan «AHHanbl KIIMHUYECKON U
3Kcnepumeuranbuoﬁ HEeBpoJfiormm»
(HaUMEHOBAHHE IIATEeXkKA) (HOMEp JIMIIEBOTO cyeTa (KOJ) IUIATelbIINKa)

®.1.0. marensimka

AI[pCC IJ1aTCIIbIIMKA

CyMmma miarexa pyo. xor. CyMmMa IUIaThl 3a yCIyTu pyo. KOII.
Hroro pyo. KOII. « » 20 .
Kacc“p C YCIOBUAMMU IIpUEMaA yKaSaHHOPI B IUIaTE)KHOM JTOKYMEHTE CYMMBI, B T.4. C CyMMOﬁ B3MMaEeMOM IJ1aThl 32 ycayru

6aH1<a, O3HAKOMJICH U COIVIaCEH.

IMoanuck miiareabUKa
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TUNEHWA. Kpatkoe onucahue npenapara.
JlekapcTBeHHan chopma: Ounronumog. Kancynbl 05 mr.

Mokasanua: PemuTTUpyIOLLMIA paccesHHbi cknepo3 (PPC) — ANA yMeHbLUEHMA 4acTOTbl KIMHUYECKWX 0BOCTpeHMi
GOMe3H ¥ CHIKEHWA PUCKA MPOTPECCHPOBAHNA HETPYOCTOCOBHOCTH.

Jlo3bl u cnoco6 npumenenna: OnHa Kancyna O0,5Mr BHyTpb 1 pa3 B cytku. He TpebyetcA Koppekuwv [03bl npenapara
Y MalVeHTOB C HapyLLIeHVAMM ChYHKLWAN MoYeK, Y BOMbHbIX C METKAMM 1 yMepeHHbIMA HapyLLEHVAMA (YKL MeveHM.

Mp [vnepuysc 0CTb K ChUHronMMogy Wi ntoBomy fipyroMy KOMMOHEHTY Mpenapara.
BepemeHHoCTb W nepuof, rpyaHoro BCKapMivBaHus. JheKTBHOCTb 1 BE30MacHOCTb MpuMeHeHns npenapara MuneHua®
y [ieTeil M NOAPOCTKOB B BO3pacTe [0 18 fieT He yCTaHOBMEHbI.

MpepocTopoxHocTk: Heobxopumo npoeoauTs  IKI MccnenoBaHWe Mepen MpWEMOM MepBOi 03kl  Mpenapara
1 B KOHUE 6-4acoBoro nepvopa Habniopenua. Heobxogmmo uamepats ALl 1 HCC kaxnabii vac B TeveHue 6-4acoBOrO
nepvofa HabmopeHnA. [laHHble peKoMeHpaLvv HeoBXOMMO BbINOMHATH Kak MMHUMYM B TeueHue 2 Hefenb mocre
OKOHYaHVA Mpvema npenapata. B cnyvae BOSHWKHOBEHMA CMMNTOMOB GPapviapuTMUM WM aTPUOBEHTPUKYNAPHOI GrioKagib!
2 crenetn 1 Bolwe wim ecnm QTc > 500Mc, a Takxe, ecnn yepe3 6 4acoB Mocre OKOHYaHWA BBefeHWA npenapara YCC
COOTBETCTBYET CaMOMy HI3KOMY 3HaYeHUio B TeueHve BCero mepvopa Habmiopmerna i YCC <45 ypnapoB B MMHYTY, TO
NaLVeRT JIOMKEH HaxomuTbCA MOf, TLLATENbHBIM HabMIofieHeM, Noka CUMITOMbI He MCHESHYT Wi He ByayT yCTpaHeHbl
Hapnexalwmn  Mepamu. [aupenTy, Kotopomy TpebyercA [OMOMHMTENbHOE MEMKaMEeHTO3HoE BMeLLATeNbCTBO Mocre
BBEJIEHNA MEPBOA [103bl, MOKA3aH MOHUTOPUMHI [0 cedytoLuero yrpa. Mocne mpuema BTOPOI [03bI Mpenapata crparerua
KOHTPOIIA COCTOAHMA MOXET ObiTb TaKoM, Kak OnucaHo BbilLe. Mpenapar MMnexna® He [OMKeH MPUMEHATLCA Y MaLyeHToB
C aTpy0-BEHTPUKYNAPHOI ONIOKAMO/ BTOPOI M BbILLE CTEMEHW, Y MaLMEHTOB C CMHAPOMOM CNaboCTV CMHYCOBOMO Y3na,
CUHO-aTpUanbHOW ONOKaMoil M3-3a pUCKA PasBITUA YIPOXAIOLLMX KM3HW HapylLeHWid CeppievHoro putma. [lpenapat
TWneHna® Take He PEKOMEHTOBaH K MPUMEHEHVIO Y MALWMEHTOB C MOATBEPHKEHHOM WLLIEMUHECKOI BONEsHbio Cepaua,
VH(PKTOM MMOKapaa Wil OCTHOBKOW CepaLia B aHamHese, a Takke Y MalveHTOB C 3aCTOHON CeprevHON HemoCTaTo4Ho-

3a 1 mecal [0 Hauana

Tepanan BO M30EXaHWe MOCTBaKLWHAMBHbIX

OCTIOXHeHWiA, Ha choHe Tepanuv 1 2 MecALa nocrne ee OKoHYaHMA

OTMEHEETCA CHVIKEHVE YNCTa IMMOLITOB, 4TO MPUBOANT K MOBBILLIEHMIO pHCKa
passuTuA uHekumi. Heobxomymo cobniopatb NpefocTopoXHOCTb Y MaumeHToB  >65 net

(onbIT MpumeHeHnA orpaHudeH). Tpebyetca ocoboe HabniopeHve 3a nauMeHTamn C PasBUBLUMMMCA

CUMNTOMaMN MHGEKLMOHHOMO 3a00neBaHs, npu HEOOXOAVIMOCTI CieflyeT PaccMOTPeETb BOMPOC O MPEKPaLLIeHn
Tepanui. [InA  BO30OHOBNIEHWA Tepanui OLEHWBAETCA COOTHOLLEHWE «MOMb3a/puck». Ha choHe Tepanum npenapatom
[WneHna® BO3MOXHO pasBiTME OTeKa MaKyfbl, 0COBEHHO Y MaLMEHTOB C HANM4MEM YBeWTa B aHaMHe3e 1 COMyTCTBYIOLLM
caxapHbiM fiabeTom.  PekomeHpyeTcA MpoBOAWTL OCTaNbMONOruyeckoe obcneoBaHve [0 nedeHns, B nepeble 3-4
MeCALia, 3aTeM PEryfIAPHO Y MaLMeHTOB U3 Tpyirbl pucka. B cnyvae passuTiia oTeka Makymbl nedeHie MpenapaTtom crienyet
npekpatuTb. C OCTOPOXKHOCTBIO MCMOMb3YeTCA Y MALMEHTOB C TAKEMOW MedeHOYHON HeoCTaTouHOCTbI. v passuTin
BbIPAKEHHOrO MOPAXEHNA MeveH Tepanua MpeKpaLLaeTca.

B3aumopeiicTBue: He pekoMeHMyeTcA COBMECTHOE MpuMeHeHme npenapata [MneHna® ¢ aHTMapuTMUHeCKMM mpenapatami
la knacca (Hampumep, XvHuguH, npokauHamum) wnm NIl knacca (Hampumep, amvopapod, cotanon). He pekomenpyerca
Ha4uHaTb Tepanuio COMHONMMOZOM Ha (HOHe neveHMA KarbLyieBbIMM OrioKaTopami, CHIDKAIOLLMMM CepriedHbiid puTM
(Bepanamun, munvasem, vBaOpamvH W [ip), a Takke  [pyrAMA Mpenapatami, CrocoOCTByloLwMY Chimkervio YCC
(Hanpumep, aurokcuHoM). C OCTOPOXHOCTBIO MCMONb30BAT € MPOTUBOOMYXONEBBIMM, MMMYHOCYMIDECCUBHBIMW WM
VIMMYHOMOLYNIVIDYIOLLAMIA BO BPEMA W CNYCTA 2 MECALL Nocne OKOHYaHUA Tepanun. C 0CTOPOXHOCTBIO MY CMeHe  Tepaniu
Y NalVeHTOB, paHee MOMy4aBLUMX JeKapCTBEHHbIE MPenapaTbl, NONABNAIOLLME UMMYHHYIO CUCTEMY, Takve Kak HaTanuymat
WM MUTOKCAHTPOH. He CriemyeT MpoBopuTb MMMYHM3ALMIO XMBbIMU BaKLMHamMK. Bo BpemA Tepanuu mpenapatom, a Takke
B TedeHne 2-X MECALIEB OCTe  MPeKDaLLIeHWA NIeeHuA (DMHTONMMOAIOM  BaKLMHALWA MOXET ObiTb MeHee 3((eKTMBHON.
m

CTbi0, LiepebpOBaCKYNAPHBIMM 3a00MEBaHUAMY, HEKOHTPONMPYEMO apTEPUanbHON TUMEPTEH3VEN, TAKENbIM HENedeHbIN
CMHPOMOM aMHO3 BO CHE, TaK Kak BbipaxeHHas GpauKapavA onacHa mnA Takvx nauvedTos. Mpenapar unexua® He
TIOMKEH MPUMEHATLCA Y MaLVMEHTOB CO 3HauMTeNbHbIM yBenuyeHrem uHtepeana QT (QTc>470Mc (y xeHwmH) um >450 Mc
(y MyxumH), a TaKke y MaUMEHTOB C COOTBETCTBYIOLLMMM (DaKTOpamu pucka yanvHeHwa wetepBana QT (Hampumep,
C IVNOKanveMyeid, TWMOMarHMemM1edt Wnin BPOXEHHbIM ynHeHnem WHTepeana QT). Y MaUMeHTOB C MOBTOPHbIMM
CUHKOMNbHBIMA COCTOAHMAMM, CUMITOMATMHeCKOi Gpajukapavieil npenapar HeoBXomUMO MPUMEHATb C OCTOPOXHOCTBIO,
nop, HabniofieHnem Kapgvoniora. He pekomMeHaoBaHO NpUMeHATb npenapar [WieHna® y nalyeHTos, MPUHMMAIOLLVX
GeTa-agpeHobriokaTopsl, Kanblesbie Briokatopl, CHinkatolme YCC, a Takxe Apyrve cpenctsa, cHuxatowme YCC. Y Takux
NaLVeHTOB Nepef, HasHaueHmnem npenapata MuneHna® HeobXomuMa KOHCYMbTALMA  Kapavonora v Heobxoaumo nopobpary
Tepanuio, He cHwkatoLLyto YCC. Mpu oTCYTCTBUN TaKoi BO3MOXHOCTM HEOBXOAMM TLLATENbHbIA MOHUTOPUHT. Mocne npuema
MepBOV [103bl, yMeHbLLIEHIE YaCTOTbI CEpiedHbIX COKPALLEHUA HauiMHAETCA B TeUeHNe Yaca C MaKCMATIbHbIM CHIKEHVEM
yepes 6 vaco. CepienHbI/i PUTM BO3BPALLIAETCA K WCXOHOMY YPOBHIO CyCTA 1 MeCAL| peryniApHoro mpuema mpenapara.
[aupeHTbl, He MMEIOLLMX B aHaMHE3e [aHHbIX O MEPeHECeHHOI BETPAHON ocme WM BakuuHaumm npotvs Varicella zoster
(VZV), fo Havana Tepanuu oficrienytoTca AnA BblABMeHuA aHtuten K VZV. Mpn oTcyTCcTBiM aHTUTeN BaKUMHaLMA NpoBOAMTCA

1. E.Havrdrova et al. Clinical and magnetic imaging outcomes in subgroups of patients with higly active relapsing -remitting multiple sclerosis treated with fingolimod (FTY720): results from the FREEDOMS and TRANSFORMS phase 3 studies.

ECTRIMS 2011, p473. http://www.posters2view.com/ECTRIMS2011/view.php?nu=386

) NOVARTIS

(>10%): WHeKUMK, Bbl3BaHHbIE BMPYCOM rpunna, ronosHas Gomb, Aviapes, Gonb
B CMMHE, MOBbILLIEHME AKTMBHOCTU «IeYEHOHHbIX> (DEPMEHTOB, Kalllenb. Yacto (1-10%): GPOHXMT, CHHYCHT, FacTpOsHTepHT,
VHAEKLMM, BbI3BaHHbIE BUPYCOM reprieca, rpubkosas wHceKLMs, Gpanvkapans, ronoBOKPYKEHMe, MapecTesus, MUPeHb,
acTeHnA, 3K3eMa, aroneLs, KOXHbIA 3yf, CHWKeHVe Beca, OfiblllKa, flenpeccus, GOnb B [Masax, HEUETKOCTb 3peHns,
MOBbILLEH/E  aPTEPUANHOTO  AABNEH, felikoneHms, nuMdoneHnA. Hevacto (<1%): MHEBMOHUA, MaKyNAHbIA OTeK.

V30NMPOBaHHbIE  Clly4al MonHoi  AB-Griokambl, CMOHTAHHO —paspeLLaioLLelica,
Ha6m0nanmu> B TedeHte 6 4acoB Mocre mpuema mpenapara.

®opma Bbinycka : Kancynsl 0.5mr, no 7 wm 14 kancyn B 6rmctep 13 MBX/MBOX. Mo 2 wnm 7 6nmcTepos no 14 kancyn
(KaneHpapHan ynakoBka); mo 1 6rnuctepy mo 7 Kancyn (nepdopupoBaHHblit GnicTep) BMECTE € MHCTPYKLMEN MO MPUMEHEHUIO
TOMELLIAIOT B KapTOHHYHO Madky.

HOBAPTVC APMA AT, LUBEVILIAPUS, MPOM3BELEHO HOBAPTUC ®APMA LLITEVH AT, LLIBEMLIAPYS/
NOVARTIS PHARMA AG, SWITZERLAND, MANUFACTURED BY NOVARTIS PHARMA STEIN AG,
SWITZERLAND.

000 «Hosaptuc Mapma»: 115035, Mocksa, yn. CagoBHuueckas, f. 82, c1p. 2,
Ten.: +7 (495) 967 1270; chakc: +7 (495) 967 12 68, www.novartis.ru
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2% AkTunuse’

aJsitennasa
«... OIS NALMEHTOB, NPOLUEALLINX 5 L N
KYpC neyeHus Axtunusze, ~ Ha 30% " .*'
NOBbILIAETCS BEPOATHOCTb NOSIHOIO
BOCCTaHOBNEeHUs pu3nyeckom
aKTUBHOCTM MJIN COXPaHSAIOTCS
NULLb MUHUMATIbHBIE HapYLUEHUS
B TeYEHMe Tpex MecsLeB nocne
NepeHeceHHOro UHCYNbLTA...»

B cnyyae BBegeHus npenapara
B T€YEHMe YeTbipex C NOSIOBUHOM
4acoB nocne nosiBJIeHUs
CUMMTOMOB’

AKkTnnnse®

Mpenapat AKTUnuse ogoobpeH K NPUMEHEHMIO
YnpasneHnem CLLUA no KOHTpOIO 3a NpoayKTamMmm

1 nekapcTBeHHbIMU cpeactBamm (FDA) B 1996 1.
MprmeHeHne AKTunuae y 60s1bHbIX C OCTPbIM
VLLIEMUNYECKNM NHCYILTOM 0000peHo PeaepanbHOi
cny>x601 No Haa30py B chepe 34paBOOXPAHEHUSA U
COuMaNbHOro Pa3BnUTUS.

Mpukas ot 21.03.05 Ne592-Mp/05.

D-&H' ianns PernctpaumoHHbin Homep: M N014214/01 ot 31.07.2008.
ll.l.l|.r.'|1.1|:r | lil'|'l 4 T <
fErHTOe. :H e —_—ralmal MNepen NnpyMeHeHeM HEOOBXOOMMO O3HAKOMUTBCS C MHCTPYKLMEN.
ook T ey

l" il || I_I_I|- lagelel *MIHCTPYKLMA NO MEeANLMHCKOMY NpuMeHeHuio npenapata N N014214/01-250511
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000 «bepurrep WHrensxaim»
125171, PO, Mocksa, JleruHrpagckoe wwocce, 16 A, ctp. 3
Ten: +7 (495) 411 7801; chakc +7 (495) 411 7802 ||| BOEhI'lIlgEI'

C BOMpOCAMM ¥ PENOXKEHNSMI 00paLLaThCA MO afpecy:
119049, PO, Mocksa, yn. [loHckas, £,.29/9, cTp. 1 Ingelhelm





