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Pewenuem npesuavyma BAK PO xypHan BrioyeH B nepeyenb NepuoaudeckuX U3AaHii, PeKOMeH0BaHHbIX nd Mybnukalym pabor conckaTeneit yyeHbix CTeneHeit.
Bce npaga awyLieHsl. Hi oiHa YaCTb STORO M3TaHUS HE MOXET Obib 3aHECEHA B NAMATH KOMMbIOTepa 60 BocnpowsezieHa NoBbiM criocobom 663 NperBapuTENbHORO MYCKMERHOTO PasPeLLIBHIs 3naTens.
VHCTpYKUMS 19 aBTOPOB pasMelLieHa Ha caiite www. annaly-nevrologii.ru. Inara ¢ acnvpaToB 3a nybaukauum He B3MMAeTCs.

PyKonmcy 1 unniocTpaumm He BO3BPALLIAIOTCS. 33 CoNlepkakue PeKNaMHbix nyBAMKaLIMiA OTBETCTBEHHOCTL HECET PEKNAMOZATENb.

XypHan peLienaupyembiid, BoixoawT 4 pasa B rog, Tupax £0 4 100 aka.

XypHan sknioyen B Poccuiickuii unaekc HayuHoro uutuposanus (PUHLL)

Moanucka B peakuuu 1 Ha caiite. lMoanucHoi uuaekc B katanore «Mpecca Poccuuy»: 11878 (wa rop), 29662 (Ha nonropa).

Ha 1-i ¢. o6moxxn; pue. 6 w3 craton OA. [ n 4p. (c. 34)
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Knunnyeckas HeBpoJiorus

OCOOEHHOCTH aTEpPOCKJIEPO3a
LiIepeOpaJbHBIX apTEPUN
1 1aToMop(OJIOru NH(PAPKTOB
TOJIOBHOT'O MO3ra IIp1 caxapHOM
nuaoeTe 2-ro TUIa

ILJI. Anydpues, M.M. Tanamsn, T.C. I'ynesckas, P.9. Abaskumos, E.B. I'nexosckas
OIBHY «Hayunbiii yenmp nesposoeuu» (Mockea)

TIpu conocmaenenuu pesyavmamos uccredosanus 20 ceKYUOHHbIX CAYHALE C UMEMUHeCKUMU UHCYAbMAMU, BOSHUKIIUMY NPU amepocK.nepose, U 20 cexyUoHHbIX
CAYuaes ¢ UMeMUECKUMY UHCYAbMAMYU HA (hOHe amepock.nepo3a 8 couemanul ¢ caxaphvim duabemom 2-e0 muna (Cl[2) noayuenst danbie, cudemenscmayiouiue
0 svicoxoli snawumocmu CI2 6 pazeumuu msicenbiX UsMeHeHull yepeOpanbHbix apmeputl U 00YcA08AEHHbIX UMY UH(APKIMOB MO32d PA3AUMHOL BeAUMUHbI U AOKA-
Au3ayuy. Yemanoeneno 3nauumenshoe npeodaadanue Koautecmea amepockaepomuHeckux 0aauiex 6 yepedpabHoix apmepusx, 8 mH. 00ycA08AUBAIOUUX CIEHO3
ux npocsema na 50% u 6oaee, npu CII2 no cpasnenuro co cayvasmu 6e3 CA2. Hrgpapxmoi mosea npu CII2 Hocunu npeumyuyecmeeHHo MHONCeCeeHHbI Xapaxmep,
onpedensieMblli COHeMaHuem ceeicezo U 0peanu3yIou|e20cs 00uUpHoo, 60bui020 AUb0 cpedHe2o0 UHGAPKMA ¢ OOHUM/HECKOAbKUMU OPeAHU308AHHBIMU CPEOHU-
MU, MAAbIMY 2AYOUHHBIMU U MAABIMU OBEPXHOCIHbIMU UHPapkmamu. bonee madcenviii xapakmep amepock.aeposa yepedpanvhvix apmepuii npu C/I2 onpedenun
Gonee 8bICOKYI0 HACMOMY UHPAPKMOB, 00YCA06AEHHBIX OOMYPUPYIOWUM AMEPOMPOMOO30M, APMeEPUO-aPMePUANbHOL IMO0AUell U MAHOMHBLM aMepoCHieH030M
¥ amux 6046HbIX N0 cpasHeruro co cayuasmu 6e3 CH2. Ipu omcymemeuu CI2 3navumensho yauie, uem 6 cayuasx ¢ G2, ungpapkmal o6ycaosausantics Imboaue
uepeOpanbHbIX apmeputl U3 cepoua npu uuiemuseckoll 601e3Hu cepoud.

KnioueBbie ciioBa: vieMuyeckie MHCYIBThI, CAXapHBbIil 1MabeT 2-ro TUIA, aTePOCKIIePO3 1IepeOpaTbHBIX apTepHil,
WUHGAPKTHI TOJIOBHOTO MO3Ta.

IIEMUYECKUIA MHCYJIBT SBJSETCS BaXHEWIIEH

MPUYUHON 3a00/IeBaCMOCTH, WHBATUIHOCTH U

CMEPTHOCTH HACEJICHMSI MHOTUX CTPaH, BKJII0YAs

Poccuiickyio @eneparyio [7]. K Benymmm dak-

TOpaM pHCKa MIIEMUYECKOTO MHCYIBTa OTHOCST
caxapHblit nuadet 2-ro tuna (CI2), ycToiuMBbIi pocT 3a060-
JIEBaEMOCTH KOTOPBIM OTMEYAETCsl B MOCIECIHUE NeCATIICTHS
B Hamueil crpane [4, 5]. C/12 onpenenseT yBenuueHue pucka
CMepTU OT UHCYJbTa Oojiee yeM B 3 pasa [13]. B HacTosiee
Bpemst CII2 paccMaTpuBaeTcsl He TOJbKO KaK CaAMOCTOSITENb-
HBII (haKTOp pUCKa MHCYJIBTa, HO M KaK 00s13aTeIbHBIN KOMITO-
HEHT MeTab0INYeCKOTO CHHIPOMA, ¢ KOTOPBIM aCCOLUNPYIOT-
¢Sl HauboJiee TSKeI0e TeYeHHe M HeOJIaronpusITHBIA MPOrHO3
MIIEMUYECKOTo MHCYIbTa [8].

Jnst CI12 BechMa xapaKTepHO pa3BUTHE 1UabETYECKON MaKpo-
AHTUOTIATHY,, OTHUM U3 TTPOSIBICHUIT KOTOPOH SIBIISIETCS aTEPO-
CKJIepo3 lepedpanbHbIX apTepuii [20]. B HekoTOphIX uccie-
JIOBAHUSIX YCTAHOBJIEHA 3HAYUTENHHO 0OJiee BHICOKAS 4acTOTa
00HapyXeHUs OKKJTIO3UU U Pe3KO BBIPAXKEHHOTO aTepOCKIIEPO-
THYECKOTO CTeHO3a (aTepoCcTeHO03a) 3KCTpPaKpaHUATbHBIX Ya-
CTeli BHYTPEHHUX COHHBIX U TO3BOHOYHBIX aPTEPUil y OOTBHBIX
¢ Cl12, yem y manrieHToB 6€3 Hero [23]. B cBs31 ¢ 3TUM Y JUIL C
CJ/12 nauGoree 4yacTo BeIyIIMM MATOTEHETUYECKUM TIOATUIIOM
UILEMUYECKOTO MHCYJBTA SIBISIETCS] aTePOTPOMOOTHYECKHIA.

B uccnenoBaHuax MocaeqHUX JIET OKA3aHO, YTO B CIIydasx C
CJI2 BecbMa yacTo 0OHapYKMBAIOTCSl aTEPOCTEHO3bI HE TOJb-
KO 3KCTpaKpaHHAaIbHBIX, HO ¥ MHTPaKpaHMUAIbHBIX apTepuii,
T.€. TAHAEMHbIE aTepocTeHO3H [16]. OHM MOTYT 00YCIIOBIMBATH

BO3HUKHOBEHME UIIIEMUYECKUX HHCYJIBTOB TEMOTUHAMUYECKO-
0 TIoATHIIA TPY (POPMUPOBAHUYU MH(GAPKTOB MO3Ta Pa3IUYHOIM
BEJMYMHBI M JIOKANU3ALKH, B T.U. MaJIbIX [TyOMHHBIX MHDap-
ktoB (MI'N) [6, 7]. BMecTe ¢ TeM B KayecTBE OCHOBHOM MpHU-
yHel MI'U y it ¢ CII2 paccMaTpuBalOTCsl TUTIEPTOHUYECKIE
U3MEHEHUSI BHYTPUMO3TOBBIX apTepuil; MHCYJIBTHI, 00YCIOB-
JIEHHbIE 3TUMU (haKTOpaMM, OTHOCSTCS K JJAKYHapHOMY MOJ-
tuny |2, 23].

[To MHEHMIO HEKOTOPBIX McciemoBaTeneil, y 6onbHbIX ¢ CJ12
Jale, 4eM y MalueHToB 0e3 Hero, MOTYT TakXe pa3BUBAThCS
MHCYJIBTH KapAro3MOOIMYECKOr0 MOATUIIA, OOYCIOBIEHHbIE
5MOOJIOreHHBIMM (hOpMaMU  MIIEeMUYECKOol 00JIe3HM cepala
(MBC) [14, 19]. OnHako, MO JTaHHBIM JPYTHUX aBTOPOB, TOCTO-
BEPHBIC Pa3IMYUs B YACTOTE KApAKO3MOOIMIECKIX UHCY/IBTOB
Mexay rpyrnnamu 00JbHbIX ¢ CII2 1 6e3 Hero oTcyTcTBYIOT [23].
HemoctatouHocTh ¥ MPOTHBOPEYMBOCTD PE3Y/ILTATOB U3y4e-
HUsI 0COOEHHOCTEN aTtepockiieposa 1epeOdpabHbIX apTepuil U
MaToreHe3a MIIeMUYeCKUX MHCYIBToB mpu CJI2 ompenmensioT
HEo0XOIMMOCTb MabHEHIIEro U3y4eHUsT 3TOr0 BOIpoca ¢ IMo-
MOIIIbIO PA3TMYHBIX METONIOB, BKITI0YAsI MOP(OJIOTMIECKUE C-
CIeIOBAHUSL.

ITanuenTb 1 MeTOIbI HCCIEI0BAHNS

Hamu mpoBeneHo comocTaBieHUe pe3y/ibTaToB UCCIENOBAHUS
20 ceKIMOHHBIX cy4aeB ¢ MHGbAPKTAMU MO3ra, BO3HUKIIUMU
npu atepockiepo3e B couetannu ¢ CIA2 (I rpynma), u 20 cexiu-
OHHBIX CITy4yaeB ¢ MH(}apKTaMu MO3ra, 00YCIOBICHHBIMU aTe-
pockieposoM mpu otcytctBun CI2 (11 rpynna). Kaxprit u3 20



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

MH()APKTOB TOM MM IPYTOii TPYIITBI ONIPeaeIsT NIIeMITYeCKHA
MHCYJIBT C JIETAJIbHBIM MCXOIOM, TIPY 3TOM JIOKQJIU3ALIUS U Be-
JIMYMHA MH(APKTOB B cityyasix I rpymnibl ObUM aHAIOTUYHBI Ta-
KoBbIM Bo Il rpymme.

Cpemy ymMepInux 00JIbHBIX ITpeodTamany XeHIHb! (111 13 gen.
B [ u Il rpynmax cooTBeTcTBEHHO). Bo3pact 60bHBIX Koseba-
cs1 0T 45 1o 83 J1eT, Py 3TOM CpeIHMIA BO3PACT B TPYIIIIAX CYIIe-
CTBEHHO He pa3inyajicsl — COOTBETCTBEHHO 67,3 u 67,8 net. Bo
Beex ciyyvasx I rpymmet u B 17 cayyasx I1 rpynmsl atepockiiepo3
COYETAJICS C APTEPUATBHOM TUIIEPTOHUEH, JUIUTEIBHOCTh KOTO-
poii coctaBnsina 15 et u 6onee. Ha MOMEHT rocnutanuzaiuuu
6onbHBIX CII2 OBIT B cTaguy CYOKOMITEHCALIMM WMJIM JIEKOM-
MeHcaluu. Y MoAaBIISIoNnIero 00IbIIMHCTBA O0NBHBIX OH UMEJ
CPEIHIOI0 CTETIEHb TSDKECTH IM TSIKENIoe TeUeHHe; JIETKOE Te-
YeHUe OTMEUEHO TOJNBKO B 2 ciyvasx. JlaBHOCTb 3a0oneBaHuUs
Konebanach ot 5 10 20 JieT.

B KaxImoM CeKIIMOHHOM CjTydae MCCJIeNOBalu 3KCTpa- M WH-
TpaKpaHWAIbHBIE apTepPHH, OTHOCSAIIMECS KaK K KapOTHIHOMN
cucTeMe Mo3ra (1eiiHasi yacTb BHYTPEHHMX COHHBIX apTepuii
C KapOTUIHBIM CHHYCOM, UX KaBEpPHO3HAsI M MO3TOBasl 4acTH,
MepefHue U CPeIHUE MO3TOBBIE apTepUM U UX BETBH), TaK U K
BepTeOpabHO-0a3MISPHOI cUCcTEME (YCThE MO3BOHOYHBIX ap-
TEPUI, UX BHYTPUYEPEIIHAS YaCTh C HIDKHEW 3aIHEN apTepu-
eil Mo3xeuka, OaswIsipHas ¥ 3adHME MO3TOBbIE apTepPUU C UX
BETBIMM). B KaxImoit apTepuy YUNTBHIBATIOCH KOITUYECTBO aTe-
pockieporuueckux onsamex (ACB) u creneHb 00yCcI0BIEHHOTO
MU aTepoCTeHO3a, HalnuKie TpOMO0AMOOIOB, a Takxke 00Ty-
pPUpYIOLIMX TPOMOOB, pacmonoxeHHbIX Ha ACB (o0Typupyio-
LIMii aTepoTpoM003). B 1iepeOpanbHbIX apTepusixX, Ayre aopThl
1 ee BETBAX (IIOOKIIOUMYHBIX M OOIIMX COHHBIX apTepusX,
IIJIEYETOJI0BHOM CTBOJIe) yuuThiBaiuch ACBH ¢ u3bsA3BIEHHOI
TTOBEPXHOCTHIO U TIPUCTCHOUYHBIMHA TPOMOAMM, KOTOPHIC MOT-
J1 00YCTIOBIMBATh 3MOOJUIO 3KCTPa- M MHTPAKPaHUATbHBIX
apTepuii (apTepuo-aprepuaibHas amoOoaus). Kpome Toro, B
KaxmoM cirydae oneHuBanu npusHaku MBC, xortopbie mor-
JIM TIPOSIBIISITBCS B BUIE KPYMHOOYAroBOro MocTUHGapKTHOIO
KapAMOCKJIEpo3a WM, COTNIACHO TaHHBIM IIPEAIICCTBYIONIETO
00cen0BaHNs 00JbHBIX, TOCTOSTHHOM (POPMOIi MepLIaTeIbHOM
APUTMHU. DT U3MEHEHHS, BhIsIBIeHHbIe Y 16 1 18 malmeHToB
I u 1 rpynn cooTBETCTBEHHO, MOIJIM CTaTh MPUYMHON TPOM-
06035M00/11MH LIepeOPATBHBIX apTepUil U3 cepalia (KapauoreHHast
TpOoMO03MOONIHS), a TAKKE SIBUTHCS HOIIOJHHUTEIbHBIMA (haK-
TOpaMM YXYIIIEHUS KPOBOCHAOXEHUS MO3ra NMpM HaIMYUU
aTepOCTEHO30B MO3TOBBIX apTepui [9].

B xaxom ciyyae omnpenessiich XapakTepucTuKy NHMapKTa,
00YC/IOBUBLIETO MHCYJIBT C JIETAIBHBIM UCXOIOM, a TAKXE BCEX
paHee BOBHMKIIMX MH(papKToB. K TakuM XapakTepucTHKAM
OTHOCWJINCh BeJMYMHA, JIOKANU3ALUS M BHIPAXXEHHOCTh MPO-
LiecCoB opraHu3auuu. i usyyeHus U3MeHeHUi MHTpalepe-
OpaJIbHBIX COCYIOB TIPOBOAMIIOCH MUKPOCKOITMYECKOE MCCle-
TOBaHME YYaCTKOB 'OJIOBHOTO MO3Ta Kak B 00J1aCTH MH(DAPKTOB,
TaK ¥ Ha OTHAJICHUM OT HUX. [Ipy cTaTMCTHUYECKOM 00paboTKe
OMYYEHHBIX JAHHBIX 15 BBISIBIECHKS pa3Inymii HCIIOIb30BAa-
cs1 KpuTepuii MaHHa-YuTtHu ¢ ypoBHeM 3HauuMocTtH p<0,05.

Pe3yibratel i 00CyKeHHe

B pesynbraTe TpoOBENCHHOTO MCCIEIOBAHMS YCTAHOBIEHBI
CTaTHCTUYECKH 3HAYMMBbIE MPU3HAKU GOJiee TSKENOro aTepo-
cKJIepo3a LepeOpanbHbIX apTepuil mpu Hanuuuu CJ12, yem 0e3
takoBoro. ACB B apTepusix Mo3ra BEISIBIIEHBI BO BCEX CIyJasix
I rpynnet m B 17 (13 20) cnyyasx Il rpynmbi, mpu 3ToM ycTa-
HOBJICHO ITOYTH ABYKpaTHOE IpeoOTalaHne WX KONMUYeCTBa
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B I rpymme mo cpaBHeHuio co 11 rpymmoii (262 u 138 ciiyyaes co-
oTBeTcTBeHHO). Bo 11 rpymre B 2,5 pa3a yalle 0OHapyXUBaTUCh
enuaaHble ACB (ot 1 10 9 B kaxmom ciydae), a B [ tpymme,
Haobopot, ACB B konmyectBe 10 1 Gonee BHISIBISINCE B 2 pa3a
yaiie, YeM eIMHUYHBIE (Tab. 1).

ACDB y 601bHBIX 00e1X TPYIT OAMHAKOBO YacTO BCTPEUAINCh B
uHTpaKkpaHuanbHbiX aprepusix (78% u 77% B 1 u 11 rpynmax),
MpUMEpHO B 3 pasa pexxe — B IKCTpaKpaHUaJbHBIX apTepu-
ax (22% u 23%). Bmecte ¢ TeM LiepeOpaIbHbIA aTepOCKIEPO3
npu Hanmuuuu CJI2 uMen 0oJjiee pacripocTpaHEHHBIH XapaKTep.
Tak, ACD B ciyyasix | rpynmsl npuMepHO ¢ OIMHAKOBOM YacTo-
TOI OIpEeNeISINCh B apTepHsIX KapOTUAHON 1 BEpTEOpaIbHO-
GasunsgpHOu cucTeM (CooTBeTCTBEHHO 47% W 53), TOrna Kak B
ciyvasx I TpyImsl oHM JTOKaIM30BaTUCh TIPEUMYIIECTBEHHO B
apTepUsaX KapoTUIHOMU cucTeMbl (65%) (Tadi. 2).

YcTaHoBIeHO BecbMa CYIIECTBEHHOE pa3iMyue B 4acToTe 00-
HapyXeHUs BBIpaXKEeHHBIX aTepOCTeHO030B Y maiueHToB ¢ CII2
1 0e3 Hero. B 06enx rpymmax cTeneHb BbIpaKeHHOCTH CTEHO3a
apTepuii MO3ra cocTaBlisla B OCHOBHOM MeHee 50%, omHaKo
koiuuecTBo ACB, onpenensioniux cTeHo3bl aprepuil Ha 50%

Tabnmua 1: Konnyectso ACB B LiepeGpanbHbix apTepusix B cnydasx ¢ G2 (I rpynna)
1 6e3 Hero (Il rpynna).

Yucno cny4yaes
Konuyecteo ACB
| rpynna (n=20) Il rpynna (n=20)
0 - 3
1-9 6 12*
10 n 6onee 14 5*

Mpumeyatme. 3pech 1 B nocnenyiowyx Tabamuax: * — A0CTOBEPHOCTb pasnmnymii p<0,05.

Tabmua 2; Jokanuaauust ACB B LiepedpanbHbix aptepusx B cnydasx ¢ G2 (I rpynna)
v 6e3 Hero (Il rpynna).

Konnyecteo ACB
Jlokanusauusa ACBb |cTeHo3 meHee 50% |cTeHo3 50% u Gonee
I rpynna |ll rpynna| | rpynna | Il rpynna
LLeitHag yacTb
BHYTPEHHMX COHHBIX 24 23 17 6
apTepui
KaBepHo3Hasi M MO3roBas
4aCTN BHYTPEHHMX 19 19 5 2
COHHbIX apTepwui
CpefHve Mo3roBble 31 21 9 7
apTepuu
lNepeaHue Mo3roBbie 13 9 6 3
apTepuu
Yctbe I'If)3BOHO‘{HbIX 13 1 3 9
apTepuii
WHTpakpaHmanbHas Hactb o7 15 12 _
MO3BOHOYHbIX APTEPHIA
OcHoBHasi apTepusi 28 15 7 -
3aaHue Mo3roBbie o5 14 17 a
apTepuu
Mo3xeuKoBble apTepum 3 - 3 1
Bcero 183 117 79* 21*
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Tabnua 3: TpyynHbl CBEXIAX 1 OpraHM3yloLLUXCA MHdapkTos Moara B cnyyasix ¢ Cf12 (I rpynna) u 6e3 Hero (Il rpynna).

Bennuuna uidapkra Beero
Mpuynna undapkra OOLUMPHDIiA GonbLuoi cpeaHui
| rpynna Il rpynna | rpynna Il rpynna | rpynna Il rpynna | rpynna Il rpynna
O6TypupytoLLyin aTepoTpomb03 3 3 3 1 1 - I 4*
ApTepuo-apTepuanbHas ambonus 1 - 3 2 2 2 6* 4*
KapavoreHHas ambonus - 1 1 5 2 4 3* 10*
ArepocTeHos - - 1 - 3 2 4 2

u 0oJee, OBLIO TIOYTH B 4 pa3a 0ojbimM B | Tpymme (Tabdm. 2).
ITpu 3TOM aTepocTeHO3bl MPOCBETOB SKCTPAKPaHUATIBbHBIX U
MHTpaKpaHWabHbIX apTepuit 50% 1 Goliee TakKe B 2 pasa yarie
orMeyanuch y mauueHToB ¢ CA2 — 12 (u3 20) u 5 (3 20) mna
['u II rpynm cooTBETCTBEHHO.

B xaxnoii rpymre BbIstBIeHO 10 20 CBEXXMX ¥ OPraHU3YIOIIAXCST
MH(APKTOB, 00YCIOBUBIIAX MHCYJIBTH C JIETATBHBIM HCXOIOM,
B T.Y. 110 4 OOIIMPHBIX MH(APKTA, 3aHUMAIOIINX BeCh OacceiiH
nepeaHed M cpefHeil MO3roBbIX apTepuid, M0 § OOMBILIUX MH-
(bapkTOB, TOKANMM3YIONIMXCS B OacceiiHe cpeqHeit MO3roBoit ap-
Tepuu (7) ¥ niepenHeit Mo3roBoit aptepuu (1), 1 mo 8 cpeaHUx
MH(APKTOB, PACIIONOXEHHBIX B OacceifHe OTHEIBHBIX BETBEH
cpenHeii Mo3roBoii aprepuu (7) U 3aaHel Mo3roBoii aptepuu (1).

YcTaHOBIEHO CYIECTBEHHOE pa3lMyMe MEXIY CIydasMd MH-
(apkra mo3ra ¢ CJ12 1 6e3 TakOBOTo B MpUUMHAX BO3HUKHOBE-
HUS CBEXUX M OPTAHU3YIOIINXCS MH(bApKTOB Mo3ra. B I rpymme
OCHOBHBIMU TIPMYMHAMU WH(APKTOB, 00YCIOBUBIIMX WHCYITh-
THI ¢ JeTanbHBEIM ucxomoM (13 m3 20), cayxwm oOTypHpyro-
11 aTepoTpoMO03 BHYTPEHHE COHHOM apTepyu U CpeaHei
MO3TOBOI apTepuu U apTepuo-apTepuaibHasi SMOONUS U3 CU-
Hyca BHYTPEHHE COHHOM apTepuM B €€ MO3TOBYIO YacCTh WJIN
CPeIHIO MO3roBYIO apTepuio (Tabu. 3). B HEKOTOphIX ciydasix
9TOM TPYIITEI MH(GAPKTH SABWINACH CICACTBUEM KapaMOTCHHOI
TpoMOO3MOOJIMHU B CPEAHIOI MO3TOBYIO apTEpUIO WK €€ BETBU
npu UBC, M301MpoBaHHOTO WIM TAHIEMHOTO aTepocTeHO3a
(Ha 70% u GoJiee MPOCBETOB BHYTPEHHE COHHOM apTepUu U €€
BETBEiA, a TAKKe 3aHEl MO3TOBOM apTepuy ), PY HATUIMH J10-
MOJHUTEJIBHBIX (DAKTOPOB YXYIIICHHST KPOBOCHAOKEHIST MO3Ta
(mocTrH(bapKTHHIN KapAMOCKIEPO3 U MepLIaTeIbHast apUTMUSI).

WudbapxTbl Mo3ra, 00ycI0BUBIINE MHCYJIBTHI C JIETATbHBIM UC-
XOJIOM, B TIOJIOBUHE ciydyaeB I1 rpymmbl BO3HUKIM B pe3yJibTa-
Te KapAUOTeHHOM TPOMOO3MOOINN MHTPaKpaHUATbHOM YacTh
BHYTPEHHEN COHHOW apTepUU WK CPENHEN MO3TOBOM apTepun
TIPY HAJTMIHUHU Y OOJTBHBIX KPYITHOOYAroBOTO MOCTUH(APKTHO-
r0 KapIMOCKJIepo3a WM MOCTOSTHHOM (hopMbl MepliaTeNbHOI
apuTMKK. B OTAENBHBIX Cy4Yasx JaHHOM TPYMIbl MPUYUHAMU
MH()APKTOB ABJISLTUCH O0TYPUPYIOLIUIT aTEPOTPOMOO3 BHYTPEH-
HEU COHHOM apTepUM WK CPEAHEN MO3TOBO apTEPUU, TAHIEM-
HBII BBIPAKEHHBIN aTepOCTEHO3 IIPOCBETOB 3TUX apTEPUI IIPU
HaJIMYMM paHee OTMEYEHHBIX SKCTpalepeOpasbHbIX MPUYMH
CHIDXEHMSI KPOBOCHAOXEHHUSI MO3ra, apTepuo-apTepuasibHast
3MO00JIMS U3 CUHYCAa BHYTPEHHE! COHHOM apTepuu B MO3TOBYIO
YacTb MOCIEIHEN, a TAKXKE B CPENHIOI0 U MEPENHIOI0 MO3TOBbIE
apTepuu.

B o6eux rpymmax, KpoMe CBEXUX U OpraHu3ytoumxcs uHdap-
KTOB MO3Ta, 00YCIIOBMBIIUX MHCYJIBTHI C JIETAIbHBIM UCXOIOM,
BbISIBJIEHBI 67 OpPraHM30BAHHBIX, T.e. PAHEE BOZHMKIIMX, MH-
(bapkToB Mo3ra. MHOXeCTBeHHbIE MH(APKTHI MO3ra IOUTH B

Tabmuua 4: MHoXecTBeHHbIE MHAPKTHI MO3ra B cnyyasix ¢ CL12 (I rpynna) u 6e3 Hero

(I rpynna).
Konuyecteo Yucno cnyyaeB
MHGapKTOB | rpynna Il rpynna
B OHOM CJy4yae
2 3 4
3 4 1
4 1 2
5 2 -
6 2 -
7 2 -
11 - 1
Bcero 14* 8*

2 pa3a yarie ooHapyxuBamuch B | rpymnme (14 ciyyaes), 4em B
rpymme II (8) (tabn. 4). B cnyyasx I rpymnmbi, 3a MCKITIOYEHHU -
€M OJHOTO M3 HUX, BRISIBISIOCH ITO 2—4 MH(apKTa, TOra Kak B
ciyyasx I rpynibl ux KOJIM4ecTBO Komedanoch ot 2 1o 7. Obiee
KOJMYECTBO OpraHM30BaHHBIX WH(ApKTOB Mo3ra B I rpymrme
0Ka3aJIoCh IMOYTH B 2 pa3a OOJBIIMM II0 CPAaBHEHUIO C TPYII-
ot II — cooTBeTcTBEHHO 44 1 23.

Cpenu opraHm3oBaHHBIX MH(MapkToB mpeobiamanu MIU —
31 (70%) n 20 (87%) wndapkros B I u Il rpynmax cootsert-
CTBEHHO. DTH MH(MAPKTHI B KOJTMIECTBE OT 1 10 11 BBISIBICHHI
B 11 cayvasx I rpynnst u B 5 cinydasix 11 rpynnel. OHu umenu
pasmepnl oT 0,3 cM 10 1 ¢cM U pacnosaraauch B Tanamyce, 0a-
3aJIbHBIX SIApax ¥ 0eJI0M BeLIeCTBe TOMYLIapUil MO3Ta, a TAKXe
B MOCTy Mo3ra. Pexe BBISBISIMCH OPraHM30BaHHbIE CPEIHME
undapkrel — 10 (23%) u 3 (13%) undapkros B I u 11 rpymn-
Max COOTBETCTBEHHO. 1—2 cpenHMX MH(MapKTa 0OHAPY:KEHBI
B 7 ciyydasix | rpynmet u B 3 ciyyasx Il rpymmsl, mpu aTom
B 4 ciyyvasx | rpynmnsl onu covyeranuch ¢ MI'H. Cpennue nH-
(bapKThI JTOKATM30BATUCH B Mpefeaax OqHOM H0IM MOoMyIIapys
MoO3ra WM J0JIbKK Mo3Xeuka. Kpome Toro, B OTHOM U3 ClIyJaeB
I rpynimel Hapsiay ¢ OMHUM cpeqHUM MH(apKToM 1 onHuUM MTU
OOHApYXeHBI 3 MaJIbIX IOBEPXHOCTHBIX MH(APKTA, KOTOPHIC
pacroyiaraiuch B Mpenesiax Kopbl MOJylIapuii Mo3ra u MMeIu
cxonubie ¢ MI'U pasmepsl. [lomapnsioniee GOMBITMHCTBO Op-
raHM30BaHHBIX MH(APKTOB MO3ra, COIIACHO JAHHBIM aHaM-
He3a, ObUT GeccMMITOMHBIMU. HeKoTopble 13 HUX COITPOBO-
XKIAJIMCh HEPE3KO BBIPAXEHHOM 0YaroBOM HEBPOJOTMYECKOM
CUMIITOMaTUKOW B BUJIE YMEPEHHOIO Mape3a pyKd WM HOTH,
BBITIAZICHYS TIOJIEH 3peHus, arpadiy U aTeKCHH. YKa3aHHBIMU
KIMHUYECKMMU TIPOSIBICHUSIMU COTpoBoXaanuch asa MI'U,
o0HapyXeHHBIe BO BHYTPEHHEH Karcyne B ciydasx | rpymmsi,
1 4 cpenHux MH(APKTa, BhISIBICHHBIE Y 001bHEIX [ 1 11 rpymm B
Kope 1 0eJIoM BelleCTBe HIXKHEN TeMEHHOM A0JIbKU, TepeaHei
LEHTPAIIHOU 1 SI3bIYHOW U3BUJIVH.
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Hapsny co craTucTuyeckd 3HAUMMBIM pa3iMuMeM MeXIy
rpynnamu 1 u 11 B yacToTe oOHapyXeHMsS OpPraHM30BaHHBIX
MHGbAPKTOB MO3Ta TaKXe BBISBICHO pa3iMyMe MEXIy HUMM B
Jokanu3auuu uHdapkros. Tak, Bce MI'U B ciayvasx II rpyn-
bl 1 GonbiimHeTBO MI'M (26) B ciyyasix I rpymisl JToKain3o-
BaJIMCh B JIaTepaJbHBIX OTAENaX TajaMyca U 0a3adbHBIX sApax
MOJTyIIapMii MO3Ta, B OENOM BEIEeCTBE BepXHeIaTepalbHOI
MTOBEPXHOCTH JIOOHOM, TeMEHHON W BMCOYHOM H0Jel MOoJy-
HIapuii; Bce cpeqHne MHQPAPKTHI B cirydastx 11 rpymmsl, a Tak-
Ke OTAENbHBIE cpenHue MHGAPKTHI (4) U Majble MOBEPXHOCT-
Hble nHGbapKTHI (1) B ciyvasx I rpymmsl pacnonaraiuch B Kope
u/unm 0eoM BEILIeCTBE BepXHEW M cpemHell BUCOUHBIX M3BH-
JIMH, HUXHEW TeMEHHOM NOJNbKH, ONEePKY/ISIPHbIX YacTeit 100-
HOI 1 BUCOYHOI1 1oJIeit mostyiapuii Mo3ra. Bmecre ¢ TeM yacTh
CpeIHMX MH(GAPKTOB (6) U MaJIbIX TOBEPXHOCTHBIX MH(MAPKTOB
(2) B cyyvasx [ rpynmbl pacnioyiaraivuch B OMYLIAPUSX MO3XKEY-
Ka M 3aThUIOYHOM [0J1e Mojylapuii Mo3ra, a Hekotopsie MI'
B CJTy4asix 3TO¥ Ipymmbl (5) — B MOCTY MO3Ta 1 O€JI0M BELIECTBE
3aTBIJIOYHOM 10N,

OCHOBHOM TPUYMHOM OpPraHM30BaHHBIX MH(MAPKTOB SBHJICS
TaHAEMHBIN aTepOCTEHO3 apTepUil ToIoBHOro Mo3ra Ha 50% u
Gosee, KOTOPBIi 00YCIOBUI BO3HUKHOBeHNE 82% MH(DAPKTOB
B I rpymme ciaydaeB (9 cpemHux HHGAPKTOB, 2 MAJIbIX MTOBEPX-
HocTHbIX MH(bapkTa u 25 MI'N) u 70% undapkros Bo I rpymme
(16 MI'W). Penxoii mpuYMHOM OpPraHM30BAaHHBIX MH(APKTOB
OblTa apTepro-apTepuanbHas 3MOOJUS U3 CUHYCa BHYTPEH-
HEW COHHOIi apTepuu U yCTbsl MO3BOHOYHOM apTepuil B BETBU
9TUX apTepuit (CpeqHMIA U MaJblil TIOBEPXHOCTHBIN MH(MAPKTHI
I rpynmer), a Takxke KapavoreHHas TPoMOO3MOOJMS BETBEi
cpenneit mosropoii aprepun rpu UBC (3 cpemnux mHdapkra
II rpymmer).

Cpenu ipuunH MT'U OB He TONBKO TaHAEMHBIN aTEPOCTEHO3
9KCTpa- M MHTPaKpaHUATBHBIX apTepHil MO3Ta, HO ¥ THIICPTO-
HUYECKHE M3MEHEHHUSI MHTpalepeOpaNbHBIX apTepuil, KOTo-
pble 00ycI0BMIM Bo3HMKHOBeHME 14% uHbapkToB B | rpynme
ciaydaeB (6 MI'W) u 17% undapkros Bo 1l rpymme (4 MIT'H).
HuddepeHunanbHas IUarHOCTUKA aTEPOCKIEPOTUUECKUX U
runeproHndeckux MI'M B 3HAUMTENBLHON CTETIEHW OCHOBHI-
BaJach Ha BBISIBICHUU MPU MUKPOCKOIIMYECKOM HCCIIENOBa-
HUM MO3Ta XapaKTepPHBIX U3MEHEHWIi apTepuil B 00J1aCTH 3THX
nHpapkroB. Tak, BOAM3M runeproHnyeckux MI'M BhIisiBIEHBI
apTepuy C Pe3KO CY:KEHHBIMHU MPOCBETAaMU B pe3yJbTaTe rva-
JIMHO3a WM IIa3MOPparuy; B Ipeaenax MH(PapKToB apTepun
HE OTPeAeISLTUCH UM UMETUCh OTAEbHBIE (hPArMEeHTHI UX TUa-
JIMHU3MPOBAaHHBIX CTEHOK. B mpenenax aTepocKiepoTHIecKuX
MI'M o6GHapyxXeHbl 0JHA WM HECKOJbKO apTepuid, IPOCBETHI
KOTODBIX OBUIM B 3HAUMTENBHON CTETIEHN BBITIOJTHEHBI COSIM-
HUTEBHOM TKaHBIO C BHOBb 00pa30BaHHBIMU COCYIaMU B Heif,
YTO XapakTepHO A MepeKaTuOpOBKM MHTpalepeOpaIbHbIX
apTepuil B OTBET Ha PEAYIIMPOBAHHBIA KPOBOTOK BCIENCTBHE
TaHJEMHOTO CTeHO3a SKCTpalepeOpaabHbIX apTepuii. ObHapy-
’KEHHble HAMU BapuaOebHble M3MEHEHUsI apTepyii B 00/1aCTH
aTepOCKIICPOTHIECKMX U TurepToHnmIecknx MI'U paccmaTpu-
BAlOTCS B KAUECTBE BaXXHBIX MOP(OJOrMUECKUX MPU3HAKOB UX
nuddepeHnanbHON fuarHoctuk [ 1, 3].

Kpome usmenenuii aprepuii B odnactu MI'U, mpu mukpocko-
MMYECKOM MCCENOBAHUU TOJOBHOTO MO3Ta OTMEYAIUCh U3-
MEHEHMs MHTpallepeOpaIbHbIX COCYI0B Ha yIAIEHUU OT 3TUX
nH(apKToB. B yyacTkax Mo3ra, pacmoyioKeHHBIX B OacceiiHe
apTepuii co cTeHO3aMM UX IIpocBeToB Ha 50% u GoJiee, 0OHapy-
KEHBI MepekaauopoBKa apTepuil, Gudpo3 CTEHOK KanuLISIpOB
C pacluMpeHueM, obauTepalreil Ui TpoMO030M UX MPOCBE-
TOB, a Takxke MpoJudepalnns KJIETOYHBIX 3JEMEHTOB CTEHOK
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KaIIUISIPOB U apTeproi ¢ (OPMUPOBAHUEM «IIAKETOB» COCY-
JIOB C HECKOJbKMMU MPOCBETaMU — KOHBOJIIOTOB. [locienHue
XapakTepHbl ISl U3MEHEHUI MUKPOLUUPKYJISITOPHOTO pycia
MO3ra B YCIOBUSIX Tsikesoi runokeuu [1, 3]. U3meHeHust nH-
TpalepeOpaIbHbIX COCYIO0B B Ci1yyasax I rpymnmbl o cpaBHEHUIO
co I rpynnoii 00HapyX1BaIUCh Yallle ¥ HOCKUJIK OoJjiee pacIpo-
CTpPaHEHHBII XapaKTep B CBSI3U C MX OOHAPYXEHUEM He TOJbKO
B OacceiiHe apTepuil KapOTUAHON CHCTEMBbI, HO U B OacceiiHe
apTepuii BepTeOpaibHO-0a3UISIPHOM CUCTEMBI.

B oTnenbHbIX cnydasx o0eux TPy oO0HapyXeHbl eAMHIYHbBIE
MHTpalepeOpabHbIe apTepUN CO CTPYKTYpaMH B MX CTEHKE,
KOTOpBIE COCTOSUIM M3 CKOIUIEHMH Makpodaros, comepka-
KX JUIUIBI, 6ECCTPYKTYPHBIX TOMOTEHHBIX 303MHOMUIBHBIX
Macc, PacIoIOXeHHBIX Cpenr MaKpodaroB, a TaKKe HeCKOJIb-
KHX CJIOEB KOJIIATCHOBBIX BOJIOKOH Ha MOBePXHOCTU. CTPYKTY-
Pl 00YCIIOBIMBAJIM 3HAUMTENBHOE CYXKeHUE TIPOCBETA apTepHid
BILIOTH 10 obnurepanuy. OHM HecKoiabko HanomuHamu ACH,
OJIHAKO B COCTAaBE STUX CTPYKTYP OTCYTCTBOBAIN TaKMe XapaK-
tepHble 11 ACB KOMIIOHEHTHI, KaK KPUCTAJUIbI XOJIeCTepLHa,
KaJbLUU(MUKATBI, TUMGBOLUTAPHBIE MHOUIBTPATHI U KPOBOU3-
JIASTHASL.

[Monmy4yeHHbIE TaHHBIE BO MHOTOM COTJIACYIOTCSI C pe3yJibTaTaM1
JPYTHX ACCICIOBAHNH, CBIIETENBCTBYIONINX O 00JIee TSLKEIOM
aTepocKiepose LepedpaabHbIX apTepuii mpu Haaunuuu CI2 [20,
21]. B cywasix ¢ CJ12 B 2 pa3a yaiie, 4eM B clIydasix 6e3 Tako-
Boro, BhIsSIBISUIACH ACD B 3KcTpa- M MHTpaKpaHUAbHBIX apTe-
pUsiX, B T.U. 00YCIOBIMBAIOLINE CTEHO3 STUX apTepuid Ha 50% u
6onee. OTIMYUTENBHOM 0COOEHHOCTBIO aTEPOCKIEPOTHUECKHX
nsmeHeHui pu C/12 sBUIICS TaKKe MX PacpoCTPaHEHHbII Xa-
pakTep, OmpenensIeMblli OMMHAKOBOM YacTOTON OOHAPYXKEHMS
ACDB B aprepusix KapoTHUIHOI M BepTeOpasbHO-0a3MIISIpHOM
CHCTEM.

Crenyet otmeTuThb npeobaananue npu CI2 atepockiepoTrye-
CKUX U3MEHECHUI MHTPAKPaHUATBHBIX apTePHii IO CPABHEHUIO
C 9KCTpaKpaHUAJIbHbIMH, YTO, IO MHEHUIO HEKOTOPHIX aBTO-
POB, MOXXHO pacCMaTpHUBaTh KaK ONHY M3 XapaKTepHBIX OCO-
OeHHoCTelt nuabeTMyeckoir MakpoaHruomatuu [21]. OmHako
MBI COIJIACHBI C MHEHMEM TeX aBTOPOB, KOTOPHIE CBS3BIBAIOT
6onee yactyio sokanuzannio ACh B MHTpakpaHUaTbHBIX apTe-
pusix (10 CPaBHEHMIO C HKCTPAKPaHMAIBHBIMU) C apTepUalb-
HOU TMIIEPTOHUEH, KOTOpast CIIOCOOCTBYET pacIpOCTpaHEHUIO
aTepoCKIIEPO3a B JUCTANBHBIE OTAENbl APTEPUAIBHOM CUCTEMBI
roioBHOTo Mo3ra [6]. 06 otcyrcTBuu cBsi3u Mexny CI2 u mpe-
uMylIecTBeHHO! nokanuzanueit ACh B MHTpaKkpaHUaJIbHBIX
apTepusiX CBUIETEJbCTBYET YCTAHOBJIEHHAs HAMHU OJMHAKOBO
BbICOKasl yacToTa oOHapyxeHns ACB B oTuX apTepusx Kak B
cnyvasx ¢ CI2, Tak u B ciyvasix 0e3 TakoBoro. [Ipu aTom Bo
Bcex cnydasx ¢ C/12 v B mogaBisionieM OOJbIIMHCTBE CTyJaeB
0€3 Hero aTepoCKIIepo3 COYETANICS C apTepUaTbHON TUIIEPTOHMU -
eii, koTopas yacTo npeaniecTsoBaa pasgutuio CJ12.

boree TsoKenblii xapakTep aTepocKiieposa LepedpaabHbIX apTe-
puit mpu CI2 ompemenun OCHOBHBIC IPUUYMHBI CBEXHUX M Op-
raHU3YIOLIMXCs MHGapKTOB Mo3ra B ciydasix ¢ CI2 — o6Typu-
pyroumii atepoTpoM003 ¥ apTepruo-apTepuatbHyl0 IMOOIUI0
(13 undapkroB u3 20). OTMeUeHHbIE TPUYUHBI BO3HUKHOBE-
HUS MH(APKTOB OOYCIOBUIM 3HAYMTENbHOE MpeobdianaHue B
ATUX CITyJasixX MIIEMUIECKIX MHCYIBTOB aTePOTPOMOOTIIECKO-
0 OATUIIA HAJl MHCYJIbTaMU IPYTHUX MTaTOT€HETHYECKUX MOATH -
nioB. [TosTydeHHBIC TaHHBIE COTIACYIOTCS C pe3y/IbTaTaMu APYTUX
UCCIIeNOBaHUM, CBUACTEIbCTBYIONIMX O BBICOKON YacTOTE MH-
CYJIBTOB aTepOTPOMOOTUYECKOr0 MmoATUMa y 60abHbIX ¢ CII2 —
ot 41% no 65% |2, 12, 23]. O6HapyxeHHbIe HaMu OoJiee Bbl-
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paXeHHbIE aTePOCKIEPOTUUECKIE N3MEHEHUS LiepeOpaTbHBIX
aprepuii mpu CII2 onpenenniay Takxe rnpeobdnagaHue OpraHu-
30BaHHBIX MH(APKTOB, 0OYCIOBICHHBIX 3THMI N3MEHEHUSIMH,
B rpymie nanueHToB ¢ C/12 1o cpaBHEHMIO C TPYIIION MalueH-
ToB 0e3 CI12 — 86% u 70% cootsercTBeHHO (p<0,05). B cBsI3u
C pacIpoCTpaHeHHBIM XapaKTepoOM aTepOCKIIepo3a Lepedpab-
HBIX apTepuii B ciydasx ¢ CII2 opraHu3oBaHHbIE MH(APKTHI B
9TUX CIy4asix JJOKaJIM30BAIUCh B OacceiiHe apTepuii KapoTui-
HOI U BepTeOpabHO-0a3MISIPHOM CHUCTEeM, TOTa KaK Mom00-
Hble MIHQApKTHI B cayvasx 6e3 CI2 06HapyKMBaIKUCh TOJBKO B
OacceliHe apTepuii KAPOTUIHON CUCTEMBI.

VcTaHOBJIEHHBII B HallleM MCCIIENOBaHUM MeHee TSDKeJbIi Xa-
pakTep aTepocKiepo3a liepedpabHbIX apTepHil IPU OTCYTCTBUM
C/12 onpenenui ¥ MEHBIIYIO YaCTOTY Y 3TUX OOJBHBIX CBEXUX
U OPraHM3yIomuXcsi WH(MAPKTOB, OOYCIOBIEHHBIX TEMH WU
MHBIMH aTepOCKIEPOTUYECKUMU U3MEHEHUSIMU apTepuil MO3ra.
B atux ciydasx uH(apKThl Hauboee YacTo SBJSIUCH Pe3yib-
TaToM 3MO0IUK LepeOpanbHbIX apTepuii u3 cepaua npu UBC,
OTIpeIesIsisl TEM CaMbIM TIpeo0JIanaHKue MHCYIBTOB KapauoaM00-
JINYECKOTO TTOATHUIIA HATl MHCYJIBTAMHU APYTUX TOATHIIOB.

WudapkTel ToMOBHOTO MO3ra B cirydastx ¢ CII2, B oTmMuue oT
cnydaeB 0e3 C/12, HoCUIM TIPEUMYIIECTBEHHO MHOXECTBEH-
HBII XapakTep, ONpeessieMblid COYETAHUEM CBEXXETO WIIU Op-
raHMU3YIOLIETocss OOIIMPHOTO, OOJBIIOTO JIUOO CPEIHEr0 MH-
(bapkTa ¢ OIHUM UM HECKOJBKMMU OpraHu3oBaHHbIMU MI'U,
a TakKe CPeTHUMM 1 MAJTBIMU TTOBEPXHOCTHBIMU MH(DAPKTaMU.
Hawubonee yacto B ciyyasx ¢ MHOXECTBEHHBIMU MH(bapKTaMU
BBIIBJISUIACH ONWH WJIM HECKOJBKO OpraHm3oBaHHBEIX MIU
(B 11 cnyyasx u3 14), KoTopble 3a peIKUM UCKITIOUEHUEM HE CO-
MIPOBOXIANNCH PA3BUTHEM OYaroBOi HEBPONOTMUECKON CHM-
MTOMAaTUKU. B CBSA3M ¢ BEICOKOI 4acTOTOI 0OHAPYKEHHUS Opra-
HU30BaHHbIX OeccuMnTOMHBIX MI'M X MOXXHO paccMaTpuUBaTh
B Ka4eCTBE 3HAYMMBIX IIPEIUKTOPOB KPYITHBIX HH(MApPKTOB, 00-
YCJIOBUBILIUX BOSHUKHOBEHUE TSIKEJIBIX UIIEMUYECKUX MHCYIb-
ToB. Psnom aBTopoB npu C/I2 Takke 0TMeUYeHa 3HauUTeIbHas
YacToTa eIMHUYHBIX K MHOXecTBeHHbIX MI'U, Bkiovast Gec-
CUMITOMHBIE MH(ApKTH Mo3ra [2, 18, 22].

OcHoHoit npuuuHoit MI'M npu CJ12 cumTaroTcsl TUIIMYHbIE
M3MEHCHMS MHTpalepeOpaabHBIX apTepuii — CTEHO3Hl B pe-
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3y/IbTaTe IUIa3MOpParuii, TMaJiHO3a M CKJIepo3a, KOTOPBIE,
B CBOIO OYepelb, OMpPENe/sIoTCs BechbMa YacThIM HaIMyMeM
aprepuaibHOl runepTonun y 6onbHbx ¢ CI2 [1, 3, 10, 17].
CoOTBETCTBYIONIME MHCYJIBTHI OTHOCST K JIAKYHAPHOMY IOJ-
tumy [10, 23]. Bmecte ¢ Tem npu CII2 oTMedeHa BO3MOXHOCTh
BO3HMKHOBeHUsT MI'M, oOycloBIE€HHBIX 3HAYMTEIbHBIM CY-
JKEHMEM IpOCBeTa KPYIMHBIX HHTpalepeOpaabHbIX apTepuil
Mukpoarepomamu [11, 15]. Hamu takke oOHapyXeHbI CTPYK-
Typbl, UMelolMe Hekotopoe cxoactBo ¢ ACB; omHako, He-
CMOTpS Ha 3HauuTeNbHOoe KonmuectBo MI'U B ciayvasx ¢ CI2
(31 uHdapkT), TaKKe CTPYKTYPHI BHISIBACHBI TOJBKO B €JUHIY-
HBIX BHYTPUMO3TOBBIX apTepusix. [1onoOHbIe CTPYKTyphl 00pa-
3YIOTCS B CTEHKAX MHTpallepeOpalIbHBIX apTepuil B pe3ysIbTaTe
penapaTMBHBIX TPOLIECCOB TIOC/E IIa3MOpparuii, corpoBo-
KIAIOIINX COCYIMCTBIC KPU3BI IIPH apTepUaIbHONM TUIIEPTO-
Huwu [3]. TIpy 5TOM OTMEUEHHBIE CTPYKTYPBI MOTYT BBISIBIAThCS
BOMM3M runeproHnyeckux MI'U.

Kak nokasano npoBeieHHOe uccienoBaHue, B cayyasax ¢ CJ12
KOJIM4yecTBO runeproHnyeckux MIM Oblio 3HAYMTENBHO
MEHBUIMM TI0 CPaBHEHWIO C aTepockieporndeckumu MIU.
[MocnenHue onpenensivch pa3BUTHEM B MHTpaLEepeOpaTbHbBIX
apTepHsIX TPOIECCOB CKIEPOTUUECKOTO XapaKTepa Py HajM-
YMU TAHAEMHBIX aTePOCTCHO30B apTepuil MO3ra, CTeIeHb BhI-
pakeHHOCTH KOTOphIX coctaBisia 50% u Gosee. Takoro pona
U3MEHEHUs] MHTpalepeOpalbHbIX apTepuii B 00JacTu aTepo-
ckiepotnyecknx MI'M, kak yxe ObUIO yKa3zaHO, OOHapyXu-
BIUCh U IPYTMMM aBTOPaMM, KOTOPBIE PACLIEHUBAIM UX KaK
OTBETHYIO PEaKINi0 BHYTPHMMO3TOBEIX apTepHil Ha PeIyKIIUIO
KPOBOTOKA B HUX IIPH BBIPAXXEHHBIX aTePOCTEHO3aX SKCTpaIle-
pedpanbHbIX apTepuit [1, 3].
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Features of atherosclerosis of the cerebral arteries and pathomorphology of cerebral infarctions

in patients with type 2 diabetes mellitus

P.L. Anufriev, M.M. Tanashyan, T.S. Gulevskaya, R.E. Ablyakimov, E.V. Gnedovskaya

Research Center of Neurology(Moscow)

Keywords: ischemic stroke, type 2 diabetes mellitus, atherosclerosis of the cerebral arteries, cerebral infarction.

Comparison of the results of 20 autopsy cases of ischemic strokes
developed during atherosclerosis with 20 autopsy cases of isch-
emic strokes associated with atherosclerosis in combination with
type 2 diabetes mellitus (T2DM) provided data indicating a high
significance of T2DM in the development of severe changes
in the cerebral arteries, causing cerebral infarctions of various
size and localization. A significant prevalence in the number of
atherosclerotic plaques in the cerebral arteries, including those
causing stenosis of the lumen by 50% or more, was found in the
case of T2DM compared to cases without T2DM. Cerebral in-
farctions in T2DM were mostly of the multiple nature that was

determined by a combination of fresh or organizing extensive,
large or medium, infarction with one/several organized medium,
small deep, and small surface infarctions. More severe athero-
sclerosis of the cerebral arteries in T2DM caused a higher rate
of infarctions due to occlusive atherothrombosis, arterio-arterial
embolism, and tandem atherostenosis in these patients com-
pared to cases without T2DM. In the absence of T2DM, infarc-
tions occurred more often due to embolism of the cerebral arter-
ies from the heart with coronary heart disease compared to cases
with T2DM.
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Heupomnporexuus
IIpU LepeOPOBACKYIISIPHBIX
3a00JICBaHU SIX:

TIOMCK XXM3HM HAa Mapce uiau nepcrieKTUBHOE
HamnpaBJICHUE JIeYeHU S ?

Yactp 2. XpoHnYyeckue (popMbl HapyILIEHUIA MO3TOBOI'O
KpOBOOOpalleHUs

M.A. ITupanos, M.M. Tanamsn, M.A. Jlomamernko, M.FQ. MakcumoBa

OI'bHY «Hayunbiii yenmp nesponoeuw» (Mockea)

B cmambve npedcmaenen kpumuseckuii 0030p 0CHOBHbIX HeUPONPOMeKMOPHLIX NPenapamos (nupauemam, yumopAaUH, SMUAMEMUIUOPOKCUNUPUOUHA CYKUU-
Ham, X0AUHA dAbocuepam, KOPMeKCUH, uepeGpotusuH, YUMUKOAUH, aKmoee2ut), NpUMeHseMbiX 6 mepaniu NAyUeHmos ¢ XPOHUHecKol umemuell 204061020

Mo3ed, ¢ no3uuuii 00Ka3amenbHoll MeOUyUHbL.

Kirouesbie ciioBa: TUCIIMPKYISTOpHAS SHIIE(ATONaThs, XpOHNUECKAs UIIEMUST MO3Ta,
HeMpONpoTeKIMs, ToKa3aTebHAs MEAUIIMHA.

[epBOM HOMEpE KypHajla «AHHaJIbl KIMHUYECKOM

U 3KCMEPUMEHTAIbHOI HeBpojoruu» 3a 2015 1. [23]

HaMU ObUI OIyOIMKOBaH 0030p, TOCBAILIEHHBII aHA-

3y 9pPEeKTUBHOCTH COBPEMEHHBIX HEPOMPOTEK-

TOPHBIX TIPETapaToB y MAIlMEHTOB ¢ OCTPHIMU Ha-
pylIeHuIMU Mo3roBoro KpoBooOpaienus (HMK). Bmecte ¢
TeM He MeHee COLMAIBHO 3HAYMMBIMH SIBJISTIOTCST M VX ITOCITEI-
CTBUSI, a TAKXKE XpPOHUYECKIE (POPMBI LIepeOPOBACKYIISPHBIX 3a-
oonesanuit (IIB3). B mepBoM ciydae 310 00yCIOBIEHO Pa3BU-
THEM CTOMKON MHBANUAN3AINY C TIOTepeil TPYIOCIIOCOOHOCTH
y BBDKMBIIMX TT0CJIE€ OCTPOTO MEPHOIa MHCYJIbTa MAIlMEHTOB, a
BO BTOPOM — IIPOTPECCHPYIOIINM pa3BUTHEM KOTHUTHBHBIX U
IBUTATEIHHBIX HAPYIICHWI, a TAKKE 3HAYUTEIbHBIM CHIDKCHH-
€M KauyecTBa XU3HU MalueHToB. 3HaYeHne xpoHnueckux [IB3
KaK MeINKO-COIMATBHON IIPOOIEMBI PaCTET ¢ KaXIBIM TOIOM,
YTO CBSI3BIBAIOT, C OAHOM CTOPOHBI, C YIyYIlIeHUEM OKa3aHMs
TTOMOIIY TMAIlMeHTaM B OCTPOM IIEPUOIEe WHCYIBTA, a TaKXe C
MOCTapeHUEM HACEJICHUS ¥ YBEIMYCHMEM B TIOMYJIALIUH YKCa
JIMILL ¢ (paKTOpPaMM PHCKA Pa3BUTHS U MPOTPECCUPOBAHMS Cep-
JI€YHO-COCYAUCTHIX 3aboneBaHuil [26, 31], OCHOBHBIM cpeau
KOTOPBIX sIBNIsIETCS apTepuanbHas runepteHsus (Al). I1o naH-
ubeiM Ha 2007 1, sToT AuarHo3 B Poccun nmeer 28,6 MiIH uel.,
TUTIEPTOHNYECKOM TUCLIUPKYIATOPHOH 3HLIedatonaTueii (J19)
crpanaet 4,3 MiH (pacnpoctpaHeHHocTh [10 — 3%) [11]. B cBa-
31 C HEYKJIOHHBIM POCTOM YHCJIa OOJBHBIX ¢ COCYIUCTHIMU 3a-
OoJieBaHUSMY TOJIOBHOTO MO3Ta IPEIOTBPaIlieHIEe UX TIPOrpec-
CHPOBAHMUS M YIYYIICHNE Ka4ecTBa XMU3HU TaKMX MAallMCHTOB
— OJTHU U3 BAXXHEUIINX 33124 COBPEMEHHOW aHTUOHEBPOJIOTUH.

TepmuH «/IucuupKynaropHas 3HUedaNONaTus» ObUT Tpes-
JoXeH emie B KoHue 1950-x IT. coTpymHukamu MHcTUTyTa
Hesposnorun AMH TI'A. MakcynoseiM 1 E.B. IllMuarom pis
0003HaUeHUs1 TMporpeccupyrolero Aud@y3Horo mnopaxeHus
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TOJIOBHOTO MO3Ta, 00YCJIOBJIEHHOTO HapacTAIOIIUM YXYAIIEHU -
€M KpOBOCHAOXeHUS TKaHW MO3Ta. B mociienHue rofpl B IuTe-
patype UaeT akTUBHas AUCKYCCHUS O LIeJeCO00pa3HOCTU MTPUMe-
HEHMS 3TOTO TEPMMHA, TTPEXIE BCETO B CBSI3H C €TO OTCYTCTBHEM
B MexayHaponHoii kinaccudukauuu oonesHeit 10 mepecMotpa
(MKB-10). 1D — rpynma XpoHMYECKUX COCYTUCTHIX 3a0oJie-
BaHMI TOJIOBHOTO MO3Ta, Pa3BUBAIOIIMXCS BCJAEACTBHUE Iepe-
HECEHHBIX 3MU30[0B OCTPOii LepeOpaTbHON MllleMUH (B T.Y. U
«HEMBIX» MH(APKTOB TOJIOBHOTO MO3Ta), a TAKKe MeJICHHOTO
MPOTPEAMEHTHOTO YXYAIICHNST KPOBOCHAOXKEHMST TKAHW MO3Ta.
B MKB-10 manHbIe COCTOSHMSA KiIacCUDULIMPYIOTCS B pyOpH-
Kax 167.2 («LlepebpanbHblii aTepockiepos»), 167.3 («IIporpec-
CHpYIOIIIas cocymucTast JielikoaHIedanonarus»), 167.8 («dpy-
TUE YTOUYHEHHBbIE MOPAXEHHUS COCYIOB TOJOBHOIO MO3Ta»), a
takxe 169.4 («[TocneacTBust MHGApPKTa MO3ray).

Huarno3 [ID yctaHaBiuBaeTcsl MPY HATMYAU OCHOBHOTO CO-
cyaucrtoro 3aboseBaHus (atepockiepo3, Al u np.) u paccesH-
HBIX 0YaroBbIX HEBPOJIOTMYECKUX CUMITOMOB B COUYETAHUM C
CYOBEKTUBHBIMU U OOIIEMO3TOBBIMU CUMIITOMaMU (TOJIOBHAS
00J1b, TOJIOBOKPYXEHUE, LIIyM B TOJIOBE, CHUXECHUE MaMSITH,
PaboTOCTIOCOOHOCTH U MHTEJIeKTa). B KIMHUYEeCKo# KapTu-
He /1D Habmiomaetcst coueTaHNe KOTHUTUBHBIX HapyIIEHWH,
SMOLIMOHAIBHBIX PACCTPOICTB U 0YaroBOM HEBPOJOTMYECKOM
CUMITOMAaTUKH, XapakTep KOTOPOW OIpeeiseTcs MpeuMy-
LIECTBEHHOW JIOKAaIM3aLMeil U3MEHEHUI BellecTBa Mo3ra U
UX BbIpaxeHHOCThIO. [IporpeccupoBaHyie HEBPOJOTUUECKUX U
TICUXUYECKUX PACCTPOUCTB MOXET OBITh BBI3BAHO YCTONYMBOM
U UTUTEbHOW HENOCTATOYHOCTHI0 MO3TOBOrO KpOBOOOpalle-
HUS /WM TIOBTOPHBIMU 3TU30aMU TUCIMPKYISIMU, TIPO-
TEKAIOIIUMU C KIMHUYECKOW CUMITOMATUKON (B BUIE OCTPBIX
HapyLIeHUIT MO3rOBOTO KpPOBOOOPAIIEHUS) WU CYOKIMHUYE-
cku. OmHUM U3 Harbosee TSXeNbIX nposiBneHuit 1D spnsercst



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

cocymucTas neMeHuus [6, 12].

Tepanus mauueHToB ¢ 1D ckiaaabiBaeTcsl U3 MPobUIaKTUKK
MHCYJIBTA, a TakKe IpernapaToB, HAIIPaBIeHHBIX Ha YiIydIle-
HHUE KavyecTBa XM3HU MalMEHTOB. YUUTHIBAs, YTO OCHOBHYIO
4acTb 00JbHBIX ¢ 1D COCTABMSIOT JIOAM MOXUIOTO U CTapye-
CKOTO BO3pacTa, 04eBUIHA HEOOXOAMMOCTD aJeKBATHOM Tepa-
MUK COMYTCTBYIOIIMX COMAaTHYECKUX 3ab0JeBaHMiA, TeUECHME
KOTOPBIX CYIIECTBEHHO BIUSIET HAa HEPBHO-TICUXITYECKHI CTa-
Tyc. JleueHue atepockieposa, A, COMyTCTBYIOIIMX COMATH-
4YecKUX 3a00J1eBaHUI TOMXKHO MPOBOAUTHCS COBMECTHO C CO-
OTBETCTBYIOLIMMU CIIEUATMCTAMU ¥ BKJIIOYATh Ha3HAYEHUE
AHTUArperaHToB (y MallMeHTOB, MEPEHECIINX HEKapano3MO0-
JITYECKUI MHCYBT, TIPU aTePOCKIEepPO3e ¢ MPEeUMYIICCTBeH-
HBIM TOpaxeHueM OpaxuoliedaabHbIX apTepuii), HEMPSIMBbIX
AHTHKOATY/ISTHTOB (y IMALMEHTOB, IIEPEHECIINX KapauosM0o-
JMYECKMI MHCYJIBT BCIEACTBHE MepIlaTeJbHOM apuTMUU, B
psime ciyyaeB MpW KOaryjioraThu), TMIOTEH3UBHBIX ITpera-
paToB, CTATMHOB U JAp. YKa3aHHBIC MperapaThl Ha3HAYar0TCS
MIPEXJe BCETO C I1IEIbI0 MEPBUYHON WM BTOPUYHOI Tpodu-
naktuky nmemuaeckux HMK. O60cHOBaHHOCTD MX MCIIOJb-
30BaHMsI Jl0Ka3aHa pe3yJbTaTaMd psiia MHOTOLIEHTPOBBIX
MEXIYHAPOIHBIX TUIale00-KOHTPOIMPYEMBIX MCCIeNOBaHWIA,
a TakkKe Hallla OTpaxeHue B eBporeiickux [51] u ceBepo-
aMepuKaHcKuX [55, 57] pekomMeHaaUusIX Mo MpoduIaKTUKe
uHCyapTa. OUeBUIHO, YTO aneKBaTHAS MPO(UIAKTHKA HIIe-
muyeckux HMK y nmanueHToB ¢ XpOHMYECKOi UIeMUEel ro-
JoBHOro Mo3ra (XMM) He ToNbKO ylyylIaeT MPOTHO3 XU3HU
00JbHBIX. BONBIIMHCTBO MpeNapaToB, Ha3HAYaeMBbIX C LIEJIbIO
Mpo(pUIAKTUKY WHCYJIBTA, YMEHBIIIAsl pUCK pa3BUTHUS HHDap-
KTOB (B T.4. HEMBIX HJIF TIOBTOPHBIX) TOJIOBHOTO MO3Ta, OKA3bI-
BAIOT MMOJIOXMTEIbHOE BIMSTHIE Ha KIIMHUYECKME TIPOSIBIICHUS
xpoHmyeckKux [1B3, B 9aCTHOCTH CIIOCOOCTBYS YMEHBIICHHIO
MPOTPeCcCUPOBaHNUS KOTHUTUBHBIX M 3KCTPAMMPaMUIHBIX pac-
CTPOWACTB.

Ocoboe MecTo B JeueHun xpoHudeckux LIB3 3aHuMaloT Heil-
POIIPOTEKTOPHBIE MpemnapaThl. Kak m3BecTHO, 1mox HeHpoIpo-
TeKlMei moapasyMeBaeTcs J00ask CTpaTerus JeyeHus, 3alu-
HIaronias KIeTKW TOJIOBHOTO MO3Ta OT TMOeIN B pe3yJbTare
UIIEeMUH, T.e. TPEIOTBpallaioliasi, OCTAHABIMBAIOLIAs WU
3aMeIsIoNIas MOBPEXAAIONINe OKUCIUTEbHbIE, OUOXUMUYE-
CKHUE U MOJIEKYJISIPHBIE TIPOLIECCHI, KOTOPHIE MMEIOT MECTO TIPH
Pa3BUTUM HEOOPATMMOTO MIIEMWYECKOTO MOBpexaAeHUs [48].
IIporpeccupyromee teueHue Al, arepockieposa, O0COOEHHO
y nmauueHToB, nepeHecmnx HMK, conpsikeHo ¢ Takoro pona
MpoLeccaMu, BCAEACTBUE YEr0 MPUMEHEHUE TpenapaTos, 00-
JIafaoyX HepoTpoUIeCKMMHU, aHTHOKCUAAHTHBIMY 1 HEli-
popereHepaTUBHbIMU 3(P@PEKTaMU MAaTOTeHETUYECKU OOOCHO-
BaHHO 1py XpoHnveckux L[B3.

Bmecte ¢ TeM, kak u y manueHTtoB ¢ octpeiMu HMK, cymie-
CTBYET PSII CIIOPHBIX MOMEHTOB B OTHOIIECHUM NOKa3aTesb-
HOW 6a3bl Ha3HAYEHWsI TaHHON KaTeropuu JIeKapCTBEHHBIX
cpenctB. C OOHON CTOPOHBI, 3TO CBS3aHO C OTCYTCTBHEM
aeKBAaTHBIX 3KCHEPUMEHTANbHBIX MOJIENell XpOHMYEeCKOU
MIIEMHUH TOJIOBHOTO MO3Ta, BOCITPOM3BOAUMEBIX Y ITAIIIEHTOB C
9. C apyroit CTOpOHBI, ONPeAeTeHHbIe CIOXKHOCTH P pas-
paboTKe KIMHUYECKUX MCCIIENOBAHUN HEHPOTPOTEKTOPHBIX
MpernaparoB y MalueHToB ¢ XpoHuyeckumu LIB3 cBaszanbl ¢
OTCYTCTBUEM aJIeKBaTHBIX HEBPOJOTMYECKMX LIKAJT M OIMpPOC-
HUKOB, OTPaXKaIOIINX CTENICHb BEIPAXXEHHOCTH HEBPOJIOTHYC-
CKOMl CHUMITOMATHKM (32 MCKJIIOUEHHMEM psiia BaJuaU3UPO-
BaHHBIX IITKaJ OICHKN KOTHUTUBHBIX HApYIICHWIA, TAKMX KaK
MoCA-tect, mkana ADAS-Cog u 1p.). bosee Toro, y 3Hauu-
TeJIbHOU KaTeropuu MaueHToB ¢ 1O B KIMHUYECKOM KapTu-
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He 3a00JIeBaHNS MTPEBATMPYET CYObeKTHBHAS CUMIITOMATHKA,
KOJIMYECTBEHHAs! OLIEHKA KOTOPOM TakXke SIBJIsETCS BechbMa
HeOOBEKTUBHOM (IaxKe MpU NCIIONb30BaHNY BU3YaIbHBIX aHa-
JIOTOBBIX IIKAJI M OMPOCHUKOB KauyecTBa Xu3Hu). Tem He Me-
Hee JaHHas TPYIIa JeKapCTBEHHBIX CPEACTB SBJIACTCS OMHOM
M3 CaMbIX IIMPOKO HA3HAYAEMBIX B pEaTbHOM KIMHUYECKOU
nmpakThke. Himke mpencraBieH KOPOTKMI KPUTHIECKUI 00-
30p HauboJIee JaCTO MCIIOIb3YEeMbIX IIPETIapaTOB IS ICUCHHUS
xpoHnueckux 1IB3, obnagaroimmx HelipornpoTeKTUBHBIM Jeii-
CTBUCM.

ITupaneram

O060CHOBaHHOCTh TPUMEHEHHS TTpalieTaMa IMPX XPOHIMUIECKOM
WILEMUU TOJOBHOTO MO3Ta OMPEIENSeTCs er0 aKTUBHBIM Y4a-
CTHEM B HEMPOMETa0OIMIECKUX TTPOLIECCaX 3a CYET YIydIIeHUS
VTHJIN3AINH TTI0KO3BI M KUCTIOPOIa, U, KaK CIIeACTBHE, Helpo-
TPOMHBIMU ¥ HEMPONIPOTEKTUBHBIMU d(PPeKTaMu.

B onHoM u3 1m1a11e60-KOHTPOIMPYEMbIX KIMHMYECKUX MCCIe-
JoBaHUii, BKIoyaBuieM 109 mauueHToB ¢ XxpoHuyeckumu 11B3
C BBIPAXKEHHOCTbIO CUMITTOMOB JIETKOI MK CPEAHEN CTEIEHH,
OBbLTO TMOKAa3aHO JAOCTOBEPHOE YIyYlLIEHHE B IpyINe MalueH-
TOB, TIOJTYYaBIINX MMUpAIETaM, TOJBKO JIAIIb TI0 OTHOMY U3 19
MICUXOJIOTMYECKUX TECTOB, BHIOPAHHBIX IUIS OLIEHKM 3(deKTa
TIpUMEHEHUS Tpenaparta. JJaHHBIH pe3yIbTar, 0 MHEHHUIO aB-
TOPOB, HE SIBNSICTCS MOATBEPXICHUEM 3(PQPEKTUBHOCTH Tepa-
nuu nupaneraMoM [4]. C apyroi CTOPOHBI, B X0Ie MPOCIEK-
THUBHOTO PAaHIOMM3HUPOBAHHOTO IDIAIe00-KOHTPOIUPYEMOTO
JIBOMHOTO clernoro ucciaenoBanus 130 mauueHTOB, He MeHee
2 JIeT CTpaJalollnX ITCMXOOPTAHNICCKUM CHHIPOMOM B paM-
Kax JeMEHLIM pa3IMnYyHOro TUIA, B TEYCHUE 3 MeC IIPUHUMAIU
nupatetaM B 1o3e 4800 mr/cyT. OTMEeYeHO CTaTUCTUYECKU 3HA-
yumoe yiaydinenue Ha 50% u Boiie (p<0,001) mpu oLeHKe Kor-
HUTUBHBIX (DYHKIIMI U KAayecTBa XKU3HU MAIMEHTOB B IPYIIIIE
MALMEHTOB, TOMYYaBIIMX TEPAIMIO MUpALeTaMOM IT0 CpPaBHe-
HUIO ¢ rpymmnoii mianedo. CremneHb 3¢ GeKTUBHOCTH IIperapaTa
He pa3InJaiach B IMarHOCTUYECKUX TIOATPYIIAX Y OOJbHBIX C
CEHMJIBHOM JTeMEHIMEH albITeifMepOBCKOTO THIIA M MYJIETH-
UHbapKTHOMI AeMeHIMel [52].

B oTKpBITOM MHOTOIIEHTPOBOM MCC/IENOBAHUY, BKIIOUMBILEM
6onee 5000 maueHToB ¢ XxpoHuueckumu LIB3, mupaiieram Ha-
3Havajcs B 1o3e 1200 Mr/cyT B TeueHue 4 Hen. YIydIeHue co-
CTOSTHUSI OTMEUEHO y 88% MalMeHTOB, IIPY 3TOM HAUOOJBIIMIA
TOJIOKUTENBHBIN 3((GEKT MIpaleTaMa OTMEYCH B OTHOLICHUH
KOOPIMHALIMY ABMXKEHUI, SMOLIMOHAIbHO-BOJIEBOM, TICUXUYE-
CKoM cpephl ¥ BHUMaHM. [Toka3aHa Xopolast IIepeHOCUMOCTh
npernapara nauueHTamu [36].

B HemaBHO 3aBepIIMBIIEMCS] POCCHHCKOM MYJIBTHIIEHTPOBOM
uccnenoBanuu «®YDTE» 6b110 00cnenoBaHo 189 maimeHToB
C HaJIMIUEM JIETKUX U YMEPEHHBIX KOTHUTUBHBIX PacCTPOICTB
Ha (oHEe apTepUaIbHOI ITMIEePTEH3UU UIIH 11epeOpaJbHOTO aTe-
pockiiepo3a. B 3aBUCHMOCTH OT BUIa IIPHUMEHSIEMOTO JICYEHUS
BCE TMAIMEHTH OBUIM pa3lielieHbl Ha 4 TepareBTUYeCKUE TPYII-
TBl, TIONYYalolle MPOHOpAaH, MUpaleTaM, CTaHIapTH30BaH-
HBIA HKCTPAKT TMHKTO OMI00a, BUHIIOIETHH, COOTBETCTBCHHO
B CTaHJAPTHHIX 103UPOBKax B TeueHue 3 Mec. Ha oHe neuenus
BO BCEX TepaIeBTUUESCKUX TPYIIAX OblIa OTMEUEHA JOCTOBEP-
Hasl TTOJIOXUTe/IbHAs TMHAMMKA B BUIE YIYYIIEHUS TI0Ka3aTeIs
onpocHuka Mak-Heiipa u cpenHero nokasaresist MoCA-tecTa,
OIHAKO CTATUCTUYECKM 3HAYMMOTO TIPEUMYIIECTBA Iperapara
nypaieTaM B AMHAMUKE KOTHUTUBHBIX (YHKLUU MallMEHTOB
MoKa3aHo He ObLTo [41].
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OrevecTBeHHBIN KOMIUICKCHBIN TpenapaT MUTO(MIaBUH SBIIS-
€TCs MHOTOKOMIIOHEHTHBIM 3HEProKoppekTopoMm. B coctaB
uuTodaBMHAa BXOAIT JABa MeTabonuTa (SHTapHas KUCIOoTa
U WHO3WH) M I1BA KO(epMeHTa-BUTaMUHA — pUOODIABUH-
MOHOHYKJIeOTUl (BUTaMMH B2) M HUKOTMHaMKA (BUTaMUH
PP). KomnoHeHThl mpemnapara OKa3bIBalOT B3aMMOIOTEHIIM-
pylole MeTaboTPOITHOE U 3HEPTOKOPPUTHPYIOIee AeHCTBIE,
AKTHBUPYIOT CYKIMHATIUAPA3HOE OKWCJICHNE, YBEIMIMBAIOT
conepxanne TAMK B ronoBHOM Mo3re, UHTUOMPYIOT peakiuK
OKMCJIUTENIBHOTO cTpecca. Bce 3T0 B KOHEYHOM MTOTe MPUBO-
INT K ONTUMU3AINY KA TPUKAPOOHOBBIX KHCJIOT, CII0C00-
cTBys OBIcTpOMY pecuHTe3y AT® 1 ripemoTBpariast mporpeccu-
pOBaHMe MOCTUIIIEMUYECKOTO SHeproaeduimTa [14].

BddeKkTuBHOCTh M 0€30MacHOCTh TpenapaTa ObLIM TMpoje-
MOHCTPUPOBaHBI B HECKOJBKUX MHOTOILCHTPOBBIX PaHIOMM-
3MPOBAaHHbBIX TBOMHBIX CNEMbIX UCCIEHOBAHUSIX Y OOJBHBIX C
MHCYJBTOM U €T0 MocaeacTBusaIMu [25, 38], a Takke Oblia To-
Ka3zaHa ero 3((eKTUBHOCTb B KaUeCTBE HEMPOMPOTEKTOpa MPpH
KapAXOXUPYPrYeckux BMelatenberax [30].

B MHOroLeHTPOBOM paHAOMM3MPOBAHHOM TIale00-KOHT-
POJIMPYEMOM MCCIICIOBAHNH, TPOBEIEHHOM Ha 7 KIIMHUYECKUX
0asax Poccuiickoit @enepanuu, u3ydanach 3PQPEeKTHBHOCTD
murodrasuaa y 300 mammentos ¢ IO Il cramym. IIpemapar
BBoamics 1 pa3 B c¢yT B/B KameabHo 1o 10,0 ma Ha 400 ma
5% pactBopa ImoKo3bl B TeyeHue 10 gHeil Ha (oHe Oasuc-
HOM (aHTMATPETaHTHOM, aHTUTUIIEPTEH3UBHOM) Tepanuu. s
OLIEHKN 3(PQPEKTUBHOCTH Teparnuy MCCIen0BaIach TMHAMMKA
HEBPOJOTUYESCKHUX CUMITTOMOB 110 (DOpMaNT30BaHHBIM KIIMHM-
YecKuM IIKajaM, MPOBOIMIOCH HEHpPOICHXOJIOTMYECKOe HUC-
ClleIOBaHNe, N3yJaInCch KOTHUTUBHBIC BBI3BAaHHBIC TIOTEHIINA-
a1 P300. Mo 3aBepiieHun vccneaoBaHust 1Jisl OLIEHKH YPOBHS
miaue6o-adexra Bpau M MalMEHT HE3aBUCUMO BbIHOCKIU
00IIYI0 CYOBeKTUBHYIO OLIEHKY 3¢ dekTuBHOCTH Tepanuu. [1o
CYOBEKTUBHOI OLIEHKE MALMEHTOB YJIYYIIEHHE OTMEYaaoch y
22% 060JbHBIX, 3()(HEKTUBHOCTD Tepanuu LUTO(GIABUHOM —
y 76% mauuentoB. Yepe3 ABaauaTh OHEH MOCIE OKOHYAHHUS
Kypca JieYeHUsl B TPYIITe, TMoJTyyaBiieil HUTohaaBuH, KINHU-
yeckuii 3ddekT coxpanwicst y 79% mNalueHTOB, a B IPYIIIE
mTanedo — ToibKo y 12%. Tlpu aHamm3e KITMHWIECKUX JTaHHBIX
OTMEUYCHO, UTO Han0oJIee 3aMeTHBIN JIedeOHBII ahheKT uTod-
JIaBMHA 10 CpaBHEHUIO ¢ Iianedo Habmonaics B OTHOICHUI
TaKWX TIPOSIBICHUI 1IepeOpOBacKYIIPHOM HETOCTaTOYHOCTH,
KaK acTeHWYeCKWii, Ledairuueckuii M KOXJICOBECTHOYISIp-
Hblil cuHapombl. Ha doHe Tepamuu nurodiaBUHOM 3aduK-
CHpOBAaHA TOJOXMTENIbHASA OMHAMUKA ITOKa3aTeNel IIKajIbl
JBUTATeJIbHOM aKTHMBHOCTH TWHHETH, YTO CBUIETEIBCTBYET
0 JOCTOBEPHOM YIYYIICHUN (DYHKIINM ITOIICPKAHUS PaBHO-
Becuss U xombObl. [lomoxkurenbHble 3¢GeKTh Mpenapara —
KOTHUTHBHO-MHECTHYCCKIE (DYHKIINKM — ObIIN OOBEKTUBH3H-
POBaHBI MIPY AHANU3E PE3YJIBTaTOB BBI3BAHHBIX ITOTCHIIUATIOB
P300, a Taxke Heliporcuxosormyeckoro oocnenoBanus [37].

Cxoxee Mo Iu3aiftHy MHOTOLIEHTPOBOE PaHIOMU3UPOBAHHOE
manedo-koHTpoaupyeMoe uccienoBanue 3.A.  CycnuHoi
n coast. (2011), Bkmovasiuee 600 manuenToB ¢ XUM 1, 11 u
IIT cramuit, cTaBUIO 1ENBIO OLIEHUTh 3(PGEKTUBHOCTh TMEPO-
pajbHOI Tepanuu nuTodnaBuHoOM y manueHtoB ¢ XL[B3. B
XOJie UCClIeNOBaHUS LIMTO(IABUH U M1a1e00 MPUMEHSITUCH 110
2 TabJIeTKM 2 pa3a B CYT B TeUeHHUe 25 THei Ha (hoHe 0a3UCHOIM
(aHTMarperaHTHOM, aHTUTUIIEPTEH3UBHOM ) Tepanuu. JIIuTennb-
HOCTb HaboaeHus1 cocTaBuia 60 cyT. bbito mponeMoHCTpUpO-
BaHO, YTO Ha (hOoHe TpremMa IUTO(IaBIHA Y OOJIbHBIX CHIKA-
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€TCSI BBIPAXXEHHOCTb OCHOBHBIX Xa100, YIy4IIaloTcs: (PyHKIIMU
MOJIEPXKAHUSA PABHOBECHS M XOIIbObI, YMEHBIIAETCS BHIPAXEH-
HOCTb KaK aCTEHUYECKOTIO, TAK X HEBPOTHYECKOIO CUHIPOMOB,
YIy4LIAIOTCSl KOTHUTUBHBIC GyHKIMU. [IpenapaT MO3UTHUBHO
BJIMISUT Ha KaYeCTBO CHA M BCE ACTICKTHI KAueCTBa XKU3HU TallH-
eHTOB [32].

2-3TH1-6-MeTHI-3-THAPOKCHITHPHIMHA CYKIMHAT

2-3TUI-6-MeTUI-3-THAPOKCUIIMPUIMHA CYKLIMHAT ObLT CO3aH
Ha OCHOBE 3MOKCHIMHA C BKIIOYEHHEM B €T0 MOJICKYJTy STHTap-
HOM KHCIIOTHI, YTO 00eCTIETMIIO pacIIUpeHIE TeparieBTHUECKIX
BO3MOXHOCTe mpemapaTa. [leiicTBre mpemapaTa 3aKiIoJyaeT-
CI B aHTHOKCHIAHTHOM M MeMOPaHOIpPOTEKTOPHOM 3(ddex-
Tax, KOTOpHIC 00ECIIeUYNBAIOTCS MHTUOMPOBAHMEM CBOOOIHO-
PAZMKAIBLHOTO OKMCIIEHUS JIMIUAOB KIETOYHBIX MEMOpaH U
MOJIYJIMPOBAHNEM CHHTE3a MPOCTATIAHAWHOB, MOBBIICHUEM
AKTHBHOCTY aHTMOKCHUAAHTHBIX (PEPMEHTOB OpraHM3Ma, IOBbI-
HICHWEM COIePKaHMUS MOISAPHBIX PPaKIMil TUTUIOB U CHILKE-
HUEM COOTHOIICHUS XojecTeprH,/HochoIUIuabl, MOTYIUPO-
BaHMEM aKTUBHOCTU (PEPMEHTOB M PELIENITOPHBIX KOMILIEKCOB
MeMOpaH KJIETOK MO3Ta 1 KPOBH (3PUTPOLIMTOB U TPOMOOIIH-
TOB), a TAKXE aKTUBALMEH SHEPrOCUHTEINPYIOIINX (PYHKIIMIA
MUTOXOHIPUA. AHTHTUTIOKCMUYECKOE, MEeMOPaHOIPOTEKTOP-
HOE, HOOTPOITHOE, MPOTUBOCYIOPOXHOE, aHKCUOJIUTUIECKOS
JefCTBUS Tperapara 00YCIOBIMBAIOT €70 MIMPOKOE TIPUMEHe-
HUe Y allMeHToB ¢ XpoHndeckumu 11B3.

B psame KMMHMYECKIX MCCAEA0BAHMIA, TIPOBOXUMBIX COTPYIHM-
KaM¥ Pa3IMIHbIX HEBPOJOTMYECKUX IIIKOJ Ha 6a3e pOCCHIMCKUX
LEHTPOB, OBUT TOKA3aH ITOJOXWUTEIBHBIN 3(PdeKT Tepamuu
STUIMETHITHAPOKCUTTpHANHA cyKimHaTtoM (DMITIC) mamm-
eHtoB ¢ XMUM. Ha ¢oHe mpumeHeHMsI mpenapata ObL10 Ipoje-
MOHCTPHPOBAHO YMEHBIICHIE BEIPAXXEHHOCTH KaK CyOBEKTHB-
HOIi, TaK U OOBEKTUBHON HEBPOJOTUYECKONM CUMITOMATHUKMU.
Haunydimit 3pdekt ToOCTUTHYT B ICUX03MOLMOHATBHOM cde-
pe OOJIBHBIX, THE CJAEAYET OTMETHTH €T0 JOIOJHUTEIbHBIC aH-
TUAETIPECCUBHBIN M aHKCHOJTUTHICCKIIA 3((DEKTHI, ¥ ICUCHUN
KOXJICOBECTHOYIISIPHBIX HapYIIIEHUIA.

Tak, B x1uHuYeckoM uccienosanuu M.H. CmupHoOBO# U co-
aBT. (2006) [27], BKIOYABIIEM MALEHTOB C XPOHUYECKUMHU
HMK, 6b110 nokaszano, uto npuMeHenue DMITIC npusogut
K YJIYYIICHUIO COCTOSHHS TIAIIMCHTOB M YMEHBIICHUIO BBI-
paxkeHHOCTH HauboJiee YacToO BCTPEYaIOIIMXCI KIMHUYECKUX
MPOSIBICHUI TaHHOH! IATOJOTMM — ACTCHWMYECKOTO CHHIPO-
Ma, a(EeKTUBHBIX PACCTPONCTB U KOXJIEOBECTUOYISIPHBIX
HapyuieHuii. B xoae paboThl OblIa ycTaHOBJIEHA 3aBUCUMOCTD
KIIMHUYECKON 3((EeKTUBHOCTU Tpernaparta OT MCXOIHOTO
COCTOSTHUSI TIPOIIECCOB TEPEKMCHOTO OKWCICHUS JMITUIOB
(ITOJI). MakcumManbHBIH TepaneBTHYecKuit 3 dext DMITIC
Habsomancs y 00JbHbBIX ¢ U3HAYAJIBHO MOBBIIIEHHBIM COEP-
KanueM mpoxyktoB [1OJI 1 ucTolneHHON aHTHOKCHIAHTHOMN
3alIUTOM, YTO CBUIETENBCTBYET, C OJHOI CTOPOHBI, O OOJb-
1O pONM OKUCIUTEBHOTO CTpecca B MaTOTeHe3e XPOHU-
yecknx [IB3, a Takxke 0 TOM, 4YTO GMOXMMUUECKOI OCHOBOIA
TepaneBTuueckoro aeiicteust IMITIC saBnsgercs ero aHTUOK-
CHIAHTHAs aKTUBHOCTb.

B npocnektuBHoM cpaBHMTeIbHOM MccaenoBanun C.H. Axu-
meBckoro (2006) adbdekTHBHOCTD Iperapara OLEHUBANACH Y
142 nanuenToB 48—80 €T ¢ KIMHUYECKMMU TPOSIBICHUSMU
XHNM Ha ¢oHe arepocKIepoTUYECKOro IOpakeHUs] Opaxuo-
uedanbHbix aptepuii. IMITIC HazHauancs JOMOJHUTEIBHO K
0asucHoii Tepanu B o3e 200 MT/cyT B TeUeHUe MePBOii Hele-
1, 3ateM 110 500 MT/cyT BHYTpb B TedeHue 7 Hemennb. Ha (oHe
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Tepaniy 3HAYUTETLHO COKPATHIINCH TPOSIBIICHUS, CBSI3aHHBIC
C HEIOCTaTOYHOCTBIO KPOBOOOpPAIEHMS B BepTeOpaIbHO-
OazunsipHOM DacceliHe, rojoBHast 00Jb, BETeTaTUBHBIE U MCH-
XO3MOIIMOHATbHEIE HApYIIEHUS, TAKXKE OTMEJANCH CHIDKCHIE
YPOBHS pa3IpaXUTeJIbHOCTU U MOBBIIIEHHE PabOTOCIIOCOOHO-
CTH, YBETMUEHUE CTIOCOOHOCTH K KOHIEHTPALIMY BHUMAHUS
YIIydIIeHWe TIaMSITH TI0 TaHHBIM HEeMPOIICMXOJOTMYEeCKOTO Te-
CTUpOBaHMA NanueHToB. [1pn aHaIM3e TMHAMUKA HEBPOJIOTH-
YeCKUX CUMIITOMOB TOCTOBEPHOM NMHAMUKY 32 TIEPHOJ JIedue-
HUS MONYYeHOo He ObL10. MakcuManbHbIi 3dekT oTMevancs y
6onbHbIX ¢ 1D I craguu [40].

Uccnenosanure M.M. TaHanisH u coast. (2010) [35] 6bw10 Mmo-
cBamieHo um3ydeHnto addexktuBHocT DMITIC y 00IBHBIX
C XPOHMYECKOH 11epebpoBacKy/IIpHOIl marojorveil Ha ¢oHe
MeTtabommyeckoro cuaapoma (MC). B 3amaunm umcciemoBaHus
Hapsimy ¢ OLEHKOH OOLIEKIMHUYECKOTO CTaTyca W HEBPOJIO-
TMYECKOM CUMIITOMATHKK BXOIWIO OIpelelcHUe TUHAMUKH
MoKasaTeseli MHCYJIMHOPE3UCTEHTHOCTH, a TaKXkKe COCTOsI-
HUS SHIOTENUS COCYIUCTOM CTEHKH, B T.4. C OIpedeTIcHIEeM
ee aTpOMOOTCHHBIX BO3MOXHOCTEH Ha (pOHE JeUCHMS IIpe-
napatoM. B uccienoBanue ObliM BKItoYeHbl 40 maieHToB B
Bo3pacte oT 50 g0 70 net, crpagaomux A3 I-1I craguil niu
nMmetoux nocieactsus octporo HMK uimemuveckoro xapak-
Tepa ¢ JIETKOM MJIM YMEPEHHO BRIpaKEHHON HEBPOJIOTHIECKOM
cuMnToMarukoi Ha ¢poHe MC ¢ HapyImeHUSIMH YIJIEBOZHOTO
obomeHa. [lanuentam HasHavyancsas OMITIC B moze 500 mr B
CYT B/B KaIleJIbHO B TeUeHHe 14 mHell ¢ IMOCIeayoIM TIepo-
palbHBIM TIpueMoM 375 MT B €yT B TeueHue 3 mec. Beem ma-
IUEeHTaM TIPOBOAMIIACH Oa3MCHAs Tepamus ¢ KoppeKImei (ak-
TOPOB PMCKa CEPAEYHO-COCYIUCTHIX 3a00JeBaHMI, TIPU 3TOM
Ba30aKTUBHEBIE, HOOTPOITHEIE, TICMXOTPOITHEIC INperapaThl He
Ha3HavYanuch. BeIIO MPomeMOHCTPHPOBAHO, YTO MPUMEHEHNUE
OMITIC conpoBoxnanoch yIydileHUEM KIMHUYECKOIo CO-
CTOSTHUS TALIMEHTOB M YMEHBIIEHHUIO BBIPAXXEHHOCTH HanOoIee
YacTo BCTpeyaroluxcs nposipieHuil xpounueckux LIB3 (mpe-
Xjie Bcero, 1edaarnieckoro CMHAPOMa M TOJOBOKPYXKEHHS).
[pencraBisoT Takke WHTEpeC MONYYCHHBIC HOBBIC MaHHBIC,
CBUJETEJILCTBYIOLIME O TOM, yTO npuMeHeHure IMITIC B Tepa-
muu comyTcTByiommero MC crmocoOCTBYeT YMEHBIICHIIO TAKHX
€0 OCHOBHBIX TPOSIBICHUH, KaK MHCYIMHOPE3UCTEHTHOCTb,
TUTIEPTPUTIIHIIEPUAEMUSI Y TUTIE PIITNKEMUSL.

HUccnenosanue, nposeaenHoe T.B. Ipo3noBoii u coasr. (2012),
BKutoyaBiuee 107 maueHToB AHEBHOrO crauuoHapa ¢ 19 I—
Il craguii, moka3ano CTaTUCTUYECKU 3HAUMMOE YMEHbILEHME
BBIPAXXEHHOCTH XaJT00 Ha CHIDKCHUE BHIMaHMS, HEBPOTHUE-
CKUE U aCTeHWYECKHE TIPOSIBICHMS, YAYIIIEHUEe KOTHUTUBHBIX
(yHK1UMI, OLIEHNBABIIMXCS HA OCHOBE TECTMPOBAHMS 110 HEl-
POIICHXOJIOTMYECKUM IIKamam [9].

IMonoxwurensHoe Bmusaue YMITIC Ha KorHUTHBHBIE (DYHK-
LMW y MalueHToB ¢ xpoHmdyeckumu 1IB3 moaTtBepxkmaeTcs
nanubivu U.B. Jamynuna (2011): Tepanus OMITIC 60oabHBIX
C YMepeHHBIMU KOTHUTUBHBIMM paccTpoiictBamu (YKP) mpe-
HUMYIIECTBEHHO COCYIMCTOrO IeHe3a COMPOBOXIACTCS YMEHb-
IIEHNEM BBIPAXEHHOCTH KOTHUTUBHBIX M MHECTHUYECKUX Ha-
PYLIEHUIA, OTBJIEKAEMOCTH, HAPYIIEHUI BHUMAHMUS, a TaKXKe
3PUTETBHO-MOTOPHBIX PACCTPOWCTB [7].

BddekTuBHOCTb U Oe30macHoCcTb MpuMeHeHuss IMITIC u ero
BIMSTHIE HAa TUHAMUKY HEBPOJIOTMUESCKUX IPOSIBICHUH 3a00-
JIeBaHMUSI, SMOLIMOHANbHBII CTAaTYC ¥ KaY€CTBO XU3HM Y Talu-
eHToB ¢ XM oIIleHMBaNOCh B OTKPHITOM CPaBHUTEIHHOM HC-
cnenoBanuu E.W. Yykanosoit u coaBT. (2015) [39]. ABTOpamu
Habmoaanuch 45 nauuentoB ¢ XUM, nonyyapux OMITIC B
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no3e 500 MT B/B KarenbHO B TeUeHNE 14 THEH ¢ MOCIeTyIONTIM
nepopajbHBIM IpreMoM 1o 500 mr B Teuenue 60 gHei. [pymmy
cpaBHeHMA cocTaBin 30 60mpHBIX ¢ XMM. [NanmeHtaM 06enx
TPYII TakKe Ha3Hayajgach Oa3vcHas Teparnus, HalpaBieHHas
Ha aIeKBaTHY10 KOPPEKLIMIO COCYIUCTHIX (hakTopoB pucka. o
OKOHYAHMU WCCNICIOBAHUS Y ITAIIIEHTOB OCHOBHOM TPYIIIIBI
B COMOCTABJIEHUU C TPYIION CpaBHEHUS AOCTOBEPHO YMEHb-
MIAIach BBEIPAXXEHHOCTh HAPYIICHU IBUTATEIbHON aKTHBHO-
CTH, HOPMAJIM30BaJCs TOKa3aTelb OLEHKU KauyecTBa XU3HU
(mo mkane SF—36), a Takxke 0TMEYaNOCh JOCTOBEPHOE YIyd-
HIEHUE CpeJHUX TI0Ka3aTeNell OlleHKY KOTHUTUBHBIX (DYHKIIHI
no onpocHuky MMSE.

Xomna anbdocnepar

B Hactosiiee Bpemsi XonuHa ajibdoclepaT MpeacTaBisieTcs
OIHUM M3 MEPCHEKTUBHBIX MPernapaToB Ul KOPPEKIMHU KOT-
HUTUBHBIX HApYLIEHUH TIPH AeTeHEPaTUBHBIX U 1IepeOpOBaCKy-
JISIPHBIX 3200JIeBaHUSIX, TIOCKOJIbKY HapylLIEHNE XOJUHEepruye-
CKOM HEHPOTPAHCMMCCHUU SIBJISIETCSI KJIIOYEBBIM B IIATOICHE3€
KOTHUTHUBHBIX paccTpoiicTB. HeliponpoTekTHBHOE AeiCTBUE
npemnapara o0yCJIOBJIEHO YBEIMYEHUEM CUHTE3a alleTUIXOJIMHA
1 y4acTUeM B CUHTe3e (hochaTUANIXOIMHA.

DddekTuBHOCTL X0MMHA abdociiepara Mpu JeUYSHUN 00JIb-
HBIX C MATKOW M YMEPEHHOM JAeMEHIMENH anblreAMepOBCKO-
r0 THIIA JOKa3aHa PSIIOM MEXIYHAPOIHBIX HMCCIIEIOBaHMIA
[57, 58]. AnuTenbHBIi MTpUeM Mpernaparta He TOJbKO YMEHbIIIa-
€T BEIPaXKeHHOCTh KOTHUTHBHBIX PACCTPOMCTB, HO M HECKOJIb-
KO 3aMeJIsieT POTrpeccupoBaHme 3a0oneBaHus. DPheKTHUB-
HOCTh M 0€30MacHOCTh TPUMEHEHMS XOJIMHa anbdociepaTa
n3ydyeHaHa 6osee yeM 1500 6onbHbIX ¢ [IB3, Kak c ocTppIMU Ha -
PYIIEHUSIMHU MO3TOBOTO KpoBooOpaiieHus [16, 19], Tak u npu
XPOHIMYECKHUX COCYIUCTBIX 3a00JIeBaHUSIX TOJJOBHOTO MO3Ta
[2, 18, 28]. [TonoxuTenbHbIi 3(DPEKT XonuHa anbpoclepara y
00J1bHBIX XxpoHHYecKUMHU [1B3 ¢ KOTHUTUBHBIMU HApYILIEHUSI -
MH, TIO-BUANMOMY, CBSI3aH C TEM, UTO TP STUX 3a00JeBaHUIX
TaKXe CTPafaIOT XOJIMHEePTMIECKME CTPYKTYPHI MO3Ta, MMEI0-
e OTHOIIeHMe K maMATh. Kpome Toro, y ompeneaeHHOI
yacTu 60abHBIX XUM Hapsiay ¢ cocyaucThIMU U3MEHEHUSIMU
HabJomaeTcs aTpoPUIecKuil MpoIiecc, T.6. UMEeTCs] CMeIIaH-
Has (cocyaMcTas ¥ aTpoduyeckas) IeMeHLus, TudbepeHIIn-
abHast TMAarHOCTHKA KOTOPOU TPENCTaBIIsCT OONBbIINE TPYII-
Hocti. CMelraHHas IeMeHIUs (BCTPevaroIasics, Mo TaHHBIM
Mopdonornyeckux mcciaemoBanuii, B 15—-20% Bcex ciydaes
JEeMEHIINK) TIPEACTABIsET cO00M KapTUHY COCYTHMCTOTO II0-
paxkeHus1 TOJJOBHOTO MO3ra, COYETAIOINYIOCS C XapaKTepHBbI-
MU 151 6ose3HM AusblreiiMepa U3MEHEHUSMU (CEHUJIbHBIE
onsmku, Heiipopubpuansapasie Knyoku). [Ipu mogospeHun
Ha HajJuuyue CMeLIaHHOM (COCYAMCTON M aTpoUIecKoi) ae-
MEHIIMY Ha3HaYeHUe XOJIMHA anbgociepara 0COOeHHO Iiee-
coo0pasHo [44].

B uccnenosanue A.C. KanpikoBa 1 coaBT. BOILIO 52 GONBHBIX
¢ xpoHnyeckumu LIB3 (26 GOMBHBIX ¢ THTIEPTOHUYECKOM aH-
ruosHuedanonatueii, 15 OOJIBHBIX € aTepOCKIEPOTUYECKOIM
aHruosHuedanonarueit, 11 G0JbHBIX CO CMEIIAHHON COCYaU-
CTOU M aTpodrdecKoii femMeHImel). B cooTBeTcTBIM C TSIKe-
CTBIO BBISIBJISIEMBIX KOTHUTUBHBIX HapyILIEHUi OOJbHBIE ObLIN
MpakTUYeCKX PABHOMEPHO PACTIPEAEICHbI Ha JBE MOATPYIIIIHL:
MALMEHTHl C YMEPEHHOMU CTENEHbIO KOTHUTUBHBIX HAPYLICHUI
1 0oJbHBIE ¢ 00JIee BBHIPAXXEHHBIM KOTHUTUBHBIM JAe(heKTOM
(merkas mementust). Jleuenue xonmHa anb(ociepaToM MpoBo-
JIMJIOCH Ha ()OHE CTAHAAPTHOU MaTOTEHETUYECKON Teparuu (TH-
TOTEH3MBHBIE CPENCTBA, AaHTHATPETAHTHI) B TeUeHUEe 3—6 Mec
B no3e 1200 mr B neHb. Ha hoHe mpoBeaeHHOM Tepaiy COCTOsI-
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HUE KOTHUTUBHBIX (DYHKIUI, OIIEHUBAEMOE TI0 COBOKYTHOCTU
HEWPOTCUXOJOTMYECKUX TECTOB, JOCTOBEPHO YIYYIIMIOCH Y
37 (71,2%) GonbHBIX, B T.4U. 3HAYUTETbHOE YIyUYLIEHNE OTMEYe-
HO Y 25 MaiueHToB, yMepeHHoe — y 12 601bHbIX [13].

B onHOM M3 HeIaBHMX MCCeNOBaHMIA, BKIoYaBmeM 120 ma-
LIMEHTOB C JIETKOW MJIM YMEPEHHOU COCYIUCTON JTeMEHLUEH,
CpaBHHUBAIACh 3PGHEKTUBHOCTh XOMMHA albdociepaTa U IIH-
TUKOJIMHA, IPUHUMAEMbIX B 9KBMBAJEHTHBIX 103MPOBKax. B
00eux rpymnmnax ObUI0 MPOAEMOHCTPUPOBAHO YIYULIEHHE KOT-
HUTHUBHBIX (QYHKIIMIA, a TAKXE XOpolias IepeHOCUMOCTD Ipe-
napatoB. OfHaKO M0 HEKOTOPBIM MOKAa3aTeasIM KOTHUTUBHBIX
(byHKIMI OBLIO OTMEYECHO MPEUMYIIECTBO XOJIMHA alb(pocIie-
para [21].

B Hacrosiiiee BpeMs MpOBOAMTCS ABOMHOE CJIETI0e MHOTOLICH-
TpoBoe kKimHu4eckoe ucciaenopaHne ASCOMALVA, nenbio
KOTOPOTO SIBISIETCS OLleHKA 3 (HeKTUBHOCT KOMOMHALIMU J10-
HeTe3uia M XOJMHA ajlbgociiepaTta B CpPaBHEHUM C ICHCTBUEM
MOHOTEpAIIMK TOHETIE3WIOM Y TallMeHTOB ¢ COYeTaHueM 00-
ne3uu AnbureiiMepa u LIB3. IpenBaputenbHble pe3yabTaThl
MCCIIeIOBAHNS CBUIETEILCTBYIOT O TOM, UTO Y TaHHOM KaTero-
PUM MALMEHTOB KOMOMHAIIMS XOJIMHA allb(ocliepara U JOHeTIe-
3WJIa JIydille BAWseT Ha KOTHUTHBHBIE (DYHKIIUM U TTOKa3aTeIn
eXeIHEeBHOI akTUBHOCTH [61].

Koprekcun

KopTekcnH 1omy4yaoT 13 KOpBl TOIOBHOTO MO3Ta KPYITHOTO
porartoro ckota. [Ipemnapar comepXuT KOMIUIEKC HU3KOMOJIe-
KYJISPHBIX TIENTUIOB, OOMAAlOIUX TKaHeCceuubUIecKum
JeCTBUEM Ha KOpPY TOJIOBHOTO MO3Ta. MeXaHu3M ero IeiicTBUs
CBSI3aH C perysiieil COOTHOLIEHMSI TOPMO3HBIX M BO30YX/1at0-
IIMX AMUHOKHUCIIOT, YPOBHEM CepOTOHMHA U nodamuHa. Kpo-
Me Toro, nmpenapar oonagaet TAMK-epruueckum aeiicTBueM.
KopTekcH oOKa3blBaeT HOOTPOITHOE, HEeWpOIPOTEKTUBHOE,
AHTUOKCUIAHTHOE 1 MTPOTUBOCYIOPOXKHOE NEHCTBHE.

besonacHOCTh MpHUMeHeHMsT KOPTEKCHHA, a TakxXe YIydlie-
HUe CTeNeHN (DYHKIIMOHAIBHOTO BOCCTAHOBJIEHUS Yepe3 2 MecC
OCJIE HOIYLIAPHOTO MIIEMUYECKOr0 MHCYIbTA OBUIO IIpOje-
MoHcTpupoBaHo JI.B. CraxoBckoii u coaBrt. (2012) B MHoOrO-
LEHTPOBOM PaHIOMU3UPOBAHHOM JBOWHOM CJICTIOM IDIAIe00
KOHTPOJMPYEMOM UCCIETOBAHUE «DCKOPT».

B nByX paHIOMU3MPOBAHHBIX HECPABHUTEIBHBIX MCCIENO-
BaHMAX, BKioyaBmmx 120 u 273 maumeHTa COOTBETCTBEHHO
C XPOHHMYECKVMH TIPOTPECCUPYIONIMMHU COCYAMCTHIMU 3a00-
JIEBaHUSIMHM TOJIOBHOTO MO3Ta MpU HAJWMYMKM CUHIpOMA yMe-
PEHHBIX KOTHUTHUBHBIX PaCcCTPOMCTB, TOKA3aHO YIIyJIICHHE
KOTHUTHMBHBIX, OBUTATEJIbHBIX M YYBCTBUTEIBHBIX (DYHKIIMIA,
KOOPAVHALIMY IBUXEHWI y OOJbIIMHCTBA OOJBHBIX. DdeK-
THUBHOCTH BO3ICICTBUS TIperapaTa Ha KOTHUTUBHBIC (DYHKIINU
MalKEeHTOB OLIEHMBaJIach Ha OCHOBE aHaIM3a TI0Ka3aTeNei Bbl-
TIOJTHEHHS HeWPOIICMXOJIOTMUECKIX TECTOB W ObITA CBSI3aHA C
yAy4lIeHeM HeWpOIUHAMUYECKUX M PETYISITOPHBIX KOTHH-
TUBHBIX (DYHKIIHH, 3pUTETBHO-TIPOCTPAHCTBECHHBIX (DYHKIIMI
1 CEHCOMOTOPHBIX peakuuii. JlaHHBIe 3((HEKTH 00BICHSIIOT-
sl TIOBBIIIEHUEM (DYHKIIMOHAIbHBIX CBSI3ell Ha (hoHe Teparuu
KOPTEKCMHOM MeXXIY JIOOHBIMY ¥ TEMEHHBIMHU OTIETaAMH KOPHI
OONBIINX MOYLIAPHI U KOPKOBO-TIOAKOPKOBBIX B3aMMOCBSI-
3eil. [TomoxuTenbHblii 3pdeKT mpenapara Takxe ObUT OTMEYEH
MU OLICHKE TCHXMYecKuX (yHKImiA mo mkane MMSE, mu-
HAMUKH acTEHWYECKOTO CHHIPOMAa M COMATOBETCTATHBHBIX U
SMOLMOHAIBHBIX TPOSIBIECHUH, TIOBCEIHEBHOM XI3HEACATEb-
HOI1 aKTMBHOCTU coryacHo uHaekcy baprena [1].
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OmuicaHHBIe BBIIE MEXaHWU3MbI TOJOXUTETHHOTO BIVSHUS
KOPTEKCHHA Ha KOTHUTHUBHbIE QYHKIMU TTOATBEPKIAOTCS VC-
ClIeI0OBaHUEM KOJUIeKTMBa HayyHOro 1I€eHTpa HEBPOJIOTUU C
UCIIONB30BaHUEM KIIMHUKO-HEWPOBU3YATU3alIMOHHBIX COMO-
CTaBJIEHUI ¢ mpuMeHeHeM byHKIMOHanbHO MPT [33].

B cpaBHHTETEHOM ITAIIE00-KOHTPOIMPYEMOM HCCIIETOBAHIH,
nposegenHoM B PMAIIO, 6s110 BKimoyeHo 60 manpeHTos ¢ 19
[—II cTagumit, cTpagaroIUX JeTKUMU KOTHUTUBHBIMU PacCTpoii-
CTBAMU WM IEMEHIIMEH JIeTKO# cTeneHu. [1ammeHTsl TpyIIImEL
uccinenoBanus B TedeHue 10 qHei B/M MoIy4aiu KOPTEKCUH B
no3e 10 Mr. Ha hoHe Tepanuu KOpTeKCMHOM MOJYYEHO NOCTO-
BEPHOE YIy4lLIeHHE MOCTYPAIbHOM YCTOMYUBOCTH, yIydILlIEHIE
T0 I1IKaJIe O0IIEro KIMHUYECKOTO BIIeYaTIeH!sI, KOTHUTUBHBIX
1 3pUTEIbHO-TIIPOCTPAHCTBEHHBIX (QyHKLMIA. Takxe oTMeYeHO
TMOJIOXKTEIbHOE BIMSHUE TIpeIiapata Ha MCUXO3MOIMOHAIb-
Hy1o cepy M HOYHOM COH MALMEHTOB. B rpymme manmeHToB,
MOJMy4aBLIMX KOPTEKCUH, OTMEYEHO JOCTOBEPHOE YIydllleHK1e
KavyecTBa XM3HM, olleHMBaemoe 1o mkame EuroQoL uyepes
1 Mec mocne oKOHYaHMs BBeAeHHMs Ipemapara. Kpome Toro,
JIaHHOE MCCJIeOBaHKE IPOIEMOHCTPUPOBAIO Oe30MaCHOCTh
MpUMEHEHUs JaHHOTO mpemnapata [15].

ITo pesynbraTtaM BCepoOCCUIICKOTO CKpUHUHTA 3P HEKTUBHOCTU
npuMeHeHus KoprekcuHa "KAPKaJID" y 50 ThIc. MameHToB ¢
119, pasBuBLieiics Ha ¢oHe Al u/unu atepockieposa, Mmojy-
YaBIIUX Iperapat B 1o3e 10 mr/cyT B TeueHue 10 mHeit, ObLT 1Mo-
Ka3aH ITOJIHBIM PErpecc 04aroBOM HEBPOJIOTMYECKOM CUMIITO-
MAaTUKH, YIydllleHue KOTHUTUBHBIX (PYHKIIMI TIO pe3yJbraTaM
HEUPOICUXOJOTUYECKMX TECTUPOBAHMM, HOPMAaIU30BAIOCh
SMOIIMOHATLHOE COCTOSTHUE OOJIbHBIX M CHU3UJICS YPOBEHD e~
npeccuu [17].

Ilepedpom3un

CMech HU3KOMOJEKYISIPHBIX OMOIOTMICCKN aKTUBHEIX HEUpO-
MENTUI0B U aMUHOKHUCJIOT, COCTABJISTIOIMX MperapaT, OKa3bIBaeT
MIPENMYIIIECTBEHHO HeMpOTpodiecKoe, HelipopereHepaTuBHOE
U HEWpOIpPOTEKTOPHOE JACHCTBME. B aKcmepuMeHTe MMoKa3aHo
NGF-nono6Hoe aeiicTBue 1iepedpoM31Ha, YBEeIMUeHHE Ynca
JEHIPHUTOB, 00pa30BaHKEe HOBBIX CHHAIICOB, 4 TAKXKE ITPOICMOH-
CTPUPOBAHO MpPeNOTBpalIeHHEe CBOOOTHOPATUKATBHBIX TPOLIEC-
COB, JIAKTATallMI03a, MOBBIIIEHNE 3PPEKTUBHOCTA a3pOOHOTO
SHEPreTMIECKOro MeTadoIM3Ma TOIOBHOTO MO3Ta U Psifl IPYTUX
BO3JEICTBUI Ha DJIEMEHTHI MIIEMIYeCKOro kackaaa [60]. Llepe-
OpoJIM3MH 3aperCTPUPOBAH B psifie CTpaH ISl JieueHUsl 00J1e3HU
AublireiiMepa. YKa3aHHbBIe (paKThl CBHACTEILCTBYIOT O ITaTOTe-
HEeTHIeCKOi 000CHOBAaHHOCTY HA3HAYCHUS IIperiapaTa IareH-
TaM C XpOHUYECKOM UILIEMUEN MO3Ta.

B 2001 . uccnemoBanue, nposeneHHoe B HayuHoM 11eHTpe He-
BPOJIOTHH, ITOKA3aJI0 TOJNOXUTEIBHYI0 TUHAMHMKY B KOHIICH-
TpaLyK BHUMAHUs, TAMSITU ¥ MBIIUIEHHS Y TALEHTOB, TPU-
HUMABLIMX LepeOpoau3nH B 03¢ 15 MJ1/CyT B TeueHue 28 qHeit,
U COXpaHEHUE M3MEHEHWI KOTHUTMBHOIO CTATYCa B TEUEHME
roza [3].

B paHaoMu3npoBaHHOM I11a11€00-KOHTPOJIUPYEMOM UCCIIEN0-
BaHuu A.B. Guekht et al., mpoBeieHHOM Ha 242 manueHTax C
JIMAaTHO30M COCYIUCTOM NEMEHLMH, ObLIO MPOAEMOHCTPUPO-
BaHO 3HAYMMOE YIy4LIeHNE B KOTHUTUBHOM 1 IMOLIMOHAIbHO-
BOJIeBO cdepax Ha (poHe Tprema IepedpoNM3MHa B 103
20 mi1/cyT (B TeueHHe 4 Hell C TOBTOPHBIM KYPCOM Uepe3 2 Mec)
y TAaIMeHTOB, CTPAJAIONIMX COCYIMCTOM NEMEHIMEH JIeTKO
W YMEPEHHOM CTETICHU TSDKECTH. DTU MONOXUTENbHBIE 3(-
(heKTHI HAOTIONAIN Ha IPOTSKEHUU He MeHee 6 Mec [49].
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IuTukommH

LntukomH (1IepakcoH) MPeACTaBIseT 000 MOHOHYKIICOTH]T
(uMTrauH-5-11ocPOX0NrH), COCTOALINI U3 PUOO3bI, LINTO-
3uHa, mupodocdara u xonrHa. B ycroBUsX ocTpoii U XpoHU-
YeCKOi MIIEeMUHU peau3yeTcsi MeMOpaHOCTaOUIM3UPYIOIIMIA
3G deKT IUTUKOINHA 32 CYET BOCCTAHOBJIEHMS aKTUBHOCTU
Na*/K*-AT®a3bl KIeToyHOH MeMOpaHBI, CHIKCHHS aKTHB-
HocTH (poconumasbl A, U y4acTus B CHHTE3e (hoChaTHanIXO0-
nmHa. Kpome Toro, IMTUKOMMH BIUSET Ha 00pa3oBaHME CBO-
OOIHBIX KMPHBIX KMCIIOT, CHHTE3 alleTUIIXOJMHA U YBETUYECHME
conepXaHusl HopaIpeHaInHa 1 foaMUHA B HEPBHOM TKaHM,
a TaKKe CIOCOOCH MHIMOMPOBATh IITyTaMaT-MHAYIIMPOBAHHBIHA
aronTo3 W YCUJIMBaTh MeXaHU3Mbl HeliporuiacTuuHocTy [43].
Takke elne ogHMM M3 OOCYKTaeMBIX MEXaHM3MOB IEHCTBHS
LIUTUKOJIMHA SIBJISETCS] BO3MOXHOCTD MOJOXMUTEIbHOTO BJIMS-
HUS MpenapaTa Ha LepeOpaibHbIil KpOBOTOK [22]. LluTvKOMMH
SIBJISICTCS. OMHMM M3 CaMbIX «I0KA3aHHBIX» HEWPOIPOTEKTOPOB
y MalXeHTOB B OCTPOM MEpUOae UHCYJBTA [8]; BMecTe ¢ TeM
nepevrciaeHHble 3(hdEKTH Mpemapara aelaloT 000CHOBAHHBIM
€ro NMpMMeHeHMe y MalueHToB ¢ XxpoHuueckumu 1IB3.

[epBole uccnenoBaHus IUTUKOIMHA, MTPOBEACHHBIE B KOHIIE
XX B., Kacaluch MalMeHTOB C COCYAMCTON neMeHuuen. Tak,
R. Lozano et al. (1986) na6monanu 2067 mOXUIbIX NalMEHTOB,
HaXOMWBIIMXCS Ha JICYEHUM B OTHCICHMSIX TepUaTPUIECKON
TICUXUATPHM, W BBISSBWIM IIOJOXHUTCIBHOC BIMSHUE IBYX-
MECSIYHOTO Kypca Tepanuy HUTUKOIMHOM Ha BbIPAXXEHHOCTb
HEMPOIICUXOJIOTMUECKUX CUMITOMOB [56]. B mccnemoBanum
B. Chandra (1992), mocBsiieHHOM OLIEHKE 3(P(PEKTHBHOCTU
npernapaTa y 146 MalMeHToB ¢ COCYAUCTOM AeMeHIInel, ObLIO
MPOAEMOHCTPUPOBAHO, YTO TEpamus LUTUKOIMHOM B 103€
750 M B CYT B/B B Te4eHUe 2 MEC MPUBOIUIA K JOCTOBEPHOMY
VIIYYIICHHIO TTOKa3aTe el KOTHUTHBHBIX (DYHKIIHIA (OLIEHKE TI0
mkane MMSE) o cpaBHeHwmIo ¢ miane6o. bonee Toro, apdexr
OT Teparuu coxpaHsuics yepe3 10 Mec 1mocie OKOHYaHUS Kypca
nevyeHus [45].

B 2005 . 6b11 onybnukoBaH KokpaHoBckuii 0630p addex-
TUBHOCTU IIUTUKOJMHA B TeParuy KOTHUTUBHBIX M MOBEAEH-
YeCcKMX HapyIIeHWid, OO0YCIOBIEHHBIX XPOHMYECKOH Iiepe-
OpOBACKYJISIPHON HENOCTAaTOYHOCTBIO, Y MOXMIIBIX IALIMEHTOB
[47]. B 0030p BowuUTM pe3yJbTaThl 14 paHIOMU3UPOBAHHBIX
IU1a1e00-KOHTPOIUPYEMBIX MCCIeNOBaHMI ¢ yyactueM 1336
nanyeHToB. CpelHss 103a LIMTUKOJIMHA B YKa3aHHBIX MCCIIe-
noBaHUSX cocTaBia 1000 Mr/cyT, IpOIOIKUTEIBHOCTD JIeUe-
HUA — 3 Mec. DDPEKTUBHOCTD JIeYeHUs OLIEHUBAIACH IO Te-
CTaM Ha TioKa3aTeJIi aMsITH, BHUMaHus, TToBeneHus1. B 0630pe
MPOJAEMOHCTPUPOBAHO TIO3UTUBHOE BIMSHHUE ITUTUKOJIMHA
Ha TTOBeJICHYECKIE HAPYIIEHWsI, a TAKXKe YIydIIeHNe aMsITH.
EAMHCTBEHHBIM CYIIECTBEHHBIM OIPaHMYEHHEM JaHHOIO 00-
30pa fBJIs1ach HEOOJIbLIAs MPOLOLKUTENBHOCTD BKIIIOYEHHBIX
B HETO KIIMHUYECKUX UCCNIETOBAHNUI.

B mocnenyonye roasl MccaenoBaTe COCPEIOTOYMIUCH Ha
u3ydeHun b deKTuBHOCTH mpenapara y naiueHToB ¢ YKP u
MOCTHHCY/IBTHBIMA KOTHUTUBHBIMM HapylleHusiMU. Tak, Mo
nanueiM M.B. Tytununoii (2009), yxe Ha HavYaTbHBIX dTATax
MPOSIBICHMI KOTHUTMBHBIX HApYIIEHUi Yy manueHToB ¢ 9
TIpUMeHEeHNe IUTUKOMMHA (B no3upoBke 1000 Mr B/M miu B/B
B TeueHue 10 cyT ¢ mocneayomum nepopanbHbIM IPUEMOM B
BUJIE PacTBOpA VIS pUeMa BHYTPb B TeUeHUE 3 Mec) Crioco0-
CTBYeT perpeccy MaHHbIX HapymieHuil. Kpome Toro, mpemapar
MOJIOXUTENBHO BIMSIET Ha COMYTCTBYIOLIME 3MOLMOHAIBHO-
abGbeKTUBHbBIE U TOBEEHUYECKHE PACCTPOWCTBA B 3TOM TPYIIIE
OONbHBIX [24].
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B 2013 1. ony6nmKoBaHbI pe3yIbTaThl ABYX KOHTPOJIUPYEMBIX
UCClIeNOBaHUM, OLIEHUBAIONIMX BAMSHUE IperapaTta Ha KOr-
HUTMBHBIE (DYHKIMM y TAlMeHTOB ¢ xpoHwdeckumu [[B3.
B miane6o-koHTponpyeMoM uccnenoBanuu L. Alvarez-Sabin
et al. (2013) mpuHsiio yyactue 347 MOXWIBIX TALMEHTOB (CPe-
Huit Bospact 67,2+11,3 ser), mepeHeCUINX WHCYJIBT U MMEB-
IIMX KOTHUTHBHBIE HApYIIeHUs. B rpyrmie akTMBHOTO JIeueHUS
(172 mamueHTa) IUTHKOIMH Ha3Havdajcsa B mo3e 2000 mr/cyt
per os B TeueHue 6 Mec, nanee o 1000 mr/cyt eie 6 mec. Kpu-
TepusiMA  3(GHEKTUBHOCTY JICUEHUST SIBIISUTUCH  PE3YJIBTAThI
HEMPOICUX0JOTMYEeCKOro obcaenoBaHus (batapesi TeCTOB Ha
MaMsITh, BHUMaHUE, UCTIOMHUTENbHBIE (DETYISTOpPHBIE) PyHK-
IIH, OPHEHTAIIMIO BO BPEMEHH ), a TAKIKE OIIEHKA KIIMHIYECKUX
MCXOIOB 10 MOAM(UIIMPOBAaHHOMU HiKane PaHKMHA yepe3 6 u
12 mec mocye Havana neyeHust. Ha ¢oHe mimTenbHOI Tepanuu
LUTUKOJIMHOM OTMEYaJoCch 3aMeIeHHe IpPOrpeccupoBaHMs
KOTHUTUBHBIX PAcCTPOICTB M Jiyyliee (GYHKIIMOHATLHOE BOC-
CTaHOBJIeHHUe (TT0 CpaBHEHMIO C IIalebo) 3a CUeT yaydlIeHHs
BHMMaHWUsI, PETYISATOPHBIX (DYHKIMIA M OPMEHTAILIMM BO BpeMe-
Hu [42].

Nccnenosanue IDEALE 65110 mOCBSIIEHO OlieHKE () )eKTrB-
HOCTH LIUTUKOJIMHA B JJTUTENIbHOM Tepanuu cocynucThix YKP'y
MOXWJIBIX TIAIIMEHTOB. 349 MaleHTaM ¢ yMepeHHbBIMU KOTHHU -
THUBHBIMH PacCTPOMCTBAMU MPEUMYIIIECTBEHHO COCYIMCTOTO I'e-
He3a Ha3HayajIcsa IUTUKOJIMH (265 60/1bHBIX) B 03¢ 1000 Mr/cyT
per os B TeueHue 9 mec unu miane6o (84 mauuenta). Tepamus
LIUTUKOJIMHOM HE BJMsIAa Ha ToKa3aTeau (YHKIMOHAIBHOM
TIOBCEIHEBHOM JIESITEIbHOCTH TT0 CPaBHEHMIO € TUiane6o0. Bme-
CTe ¢ TeM Ha (OHE JeUeHMs UTUKOIMHOM OTMeYaiach IoJo-
KHUTENTbHAST TMHAMUKA KOTHUTHBHBIX (DYHKIIVIA TIPH MX OLICH-
ke o mkane MMSE (ynyunienue depe3 9 Mec B cpeqHeM Ha
0,5 Ganna) B rpymnime mianedo oTMe4anoch MPOrpecCUpoBaHue
KOTHUTUBHBIX HapylIeHWH (depe3 9 Mec 0TMEJaoch yXyIiie-
Hue B cpenHeM Ha 1,9 6amna) (p=0,0001). Takum obpaszom,
JUTMTENIbHAST Tepanusl MUTUKOJIMHOM COTPSDKEHa CO CHIUXKE-
HUEM TEMIIOB IIPOTPECCHPOBAHMS KOTHUTHBHBIX HapYIICHUIA
y MalMeHToB ¢ cocynucteiMu YKP [46].

AKTOBErMH

AKTOBETMH TIpeJCTaBIsieT CO00M BHICOKOOUMILEHHBIA TeMO-
IVAJIN3aT, TI0ydaeMbIii METOIOM IWajn3a M YIbTpadIIbTpa-
LMK M3 KPOBHU TeJIT. B ero cocTaB BXOAAT aMHUHOKMCIIOTHI,
OJIMTOTICTITHIBI, HYKJICO3HMIbI, OJIUTOCAXapHIbl, TIUKOIATIHIE,
00ycnaBIMBaIOLIMe OUOJOTMYECKYI0 aKTUBHOCTD 1 TePaIieBTH -
qecKuit 3(h(HeKT JaHHOTO TIpernapara. B yeroBrsSIX XpOHIMIECKOI
UIIEMMH TOJOBHOIO MO3Ta AKTOBETMH YBEIMYMBAET 3HEPIe-
THYECKUI OOMEH B KJIETKAX MyTeM YCWJICHMs IOTPeOIeHUsT U
VTHIN3AINH TTIOKO3BI U KICIOPO/a, TIOMIepKHUBast, TAKUM 00-
pa3oM, LiepeOpanbHbIi METa00IM3M Ha JOJKHOM ypoBHE. Crio-
COOHOCTh aKTOBETHHA YIYUIIATh KOTHUTUBHEIE (PYHKIIK TIPH
COCYOMCTBIX 3a00jIeBaHMSX ObLIA IOKa3aHa B psie ABOMHBIX
CIIETIBIX TUIALe00-KOHTPOJMPYEMBIX MCCNEIOBAHMIA, B KOTO-
PBIX OTMEYEHO TOCTOBEPHOE YIYUYIICHHE TAKUX KOTHUTHBHBIX
(bYHKLIUIA, KaK TaMsTh, BHUMaHUE, CKOPOCTb MBIILICHHUSI.

B 1990-x . OBLTO BBITIOMHEHO HECKOJIBKO PaHIOMHU3MPOBAH-
HBIX MCCIeIoBaHUi Mo oleHKe 3(PQPeKTUBHOCTH U Oe3omac-
HOCTHM TIpeTiapata B IepuaTprUYecKOoil MpakKTHKe Y IallMeHTOB
CO CcMelllaHHOHM neMeHuuel. Tak, B MPOCHEKTMBHOM IBOMA-
HOM CJIETIOM  IDIAIe00-KOHTPOIMPYEMOM — MCCIICIOBAHUM
W.M. Herrmann et al. 3ppeKTUBHOCTb TIepOpaNbHOI Teparun
akToBeruHoM (B mo3e 1200 Mr B cyT Ha MpoTsKeHUM 12 Hen),
a TaKXe XOpolIas ee IMepeHOCUMOCTh IPOIEeMOHCTPUPOBaHA
Ha BbIOOpKe U3 200 MalUMEeHTOB CO CMEIIAHHOW AeMEHLUel
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(c JerKoif ¥ yMepeHHO# BBIPaKEHHOCThIO KOTHMTHBHBIX Ha-
PYIICHHMIT) B BO3pacTe 54 JIeT U cTapiie. AKTOBETHH OKa3ajcs
3 dexTuBHEe Mmianeco Mpy OLIEHKE MO LIKajaM OOLIEro Kiu-
HUYECKOTO BIIEYATIEHUs, KPATKOMY CUHIPOMAIbHOMY TECTY,
a Takxe HiopHOeprckoii repuarpuueckoii mkane [53]. B apy-
TOM JIBOMHOM CJIETIOM ILTa1e00-KOHTPOJIMPYEMOM DPaHIOMMU-
3upoBaHHOM uccnenoBanuu S. Kanowski et al. oueHumBamm
abdekTrBHOCTh aKkToBervHa (B nosuposke 2000 Mr B/B Ka-
TMEbHO B TedeHMe 4 Hen) y 60 TOXWIIBIX TalueHToB: 58% u3
BKJTIOUEHHBIX B MCCJICNOBAHME MAIIMEHTOB UMEIM CMEIIaHHYIO
JeMeH1I10, 42% — CeHUIbHYIO IEMEHIINIO ¢ NeTIpeccreil 1 Ta-
PAHOUAATBHBIMY CUMIITOMAMH OT JIETKOU 10 CPEAHEN CTETICHU
BBIPaXKEHHOCTU CO CMEIIAHHOM JAeMeHIIell. AKTOBEIMH OKa-
3ancs 3hGdekTuBHee Mmanedo B JOCTUXEHUU KaK MEPBUYHBIX
(1kana oO1Iero KJIMHUYECKOTO BIIEYATIECHUSI U Tepuatpuye-
cKas 1mKajia KIMHUYEeCKO! olleHKH Sandoz), TaK U BTOPUYHBIX
KOHEYHBIX TOUYeK (KpaTKUil CHHAPOMAIIbHEIN TecT) [54].

HeckobpKo pocneKTUBHBIX NCCIEN0BaHMI aKTOBETMHA Y T1a-
nueHToB ¢ YKP BbinonHeHo Ha 6a3e pa3iuMyHBIX LIEHTPOB B
Haieit crpaHe. Tak, 3())eKTHBHOCTD TepaIllii aKTOBETUHOM Y
naiueHToB ¢ cocynuctoiMu Y KP olieHMBanach B mpocneKTHB-
HOM OTKPBITOM HEKOHTponupyeMoM uccienoBanuu C.U. Tas-
punoBoii 1 coast. (2009). B uccaenoBaHue ObLIO BKIIOYEHO
30 6onbHBIX B Bo3pacTe 53—84 net. Ilpenapar Ha3Hayaics B
no3e 200 mMr B/M B TeueHME 28 mHEil. AKTOBETUH TOCTOBEPHO
yITy4Ilaa oKa3aTelu KOTHUTUBHBIX TECTOB 110 OKOHYAHUM Te-
panuu (B CpaBHEHUU C UICXOAHBIMU), AEMOHCTPUPYS CTOUKHUI
TepaneBTHYeCKMil 3hdekT yepe3 28 AHel mocie OKOHYaHMS
JevyeHus [5]. B mpocneKTUBHOM OTKPBITOM HEKOHTPOJIUPYeE-
MoM uccienopanuu O.J1. OctpoymoBoii (2012) mpoBoauIach
olleHKa 3G (GEeKTUBHOCTU Tepany aKTOBETMHOM Y MallMEHTOB
¢ aprepuanbHoi runeptoHueit u YKP. KitoueBbim TecToM, 1Mo
KOTOPOMY MTPOBOIMIACH OIIEHKA KOTHUTUBHBIX (DYHKIIUH, SIB-
JISIICS TECT Ha 00beM OTCPOYEHHOI cltyxopeueBoii mamsitu. Ha
(boHe Tepanuu akTOBErMHOM, HazHavyaeMbIM 110 cxeMe 2000 Mr
B CYT B/B KarneJbHO B TeueHue 7 aHel, nanee mo 1200 mr per os
B TeueHHe 11 Hel, OBLIO OTMEUEHO JOCTOBEPHOE YBEIMICHNUE
qucia MalMeHTOB C HOPMAaJbHBIMM TIOKAa3aTeNsIMU JAAHHOTO
tecta ¢ 66,7% 10 93,9% u 78,8% uepe3 3 u 6 Mec COOTBET-
ctBeHHo (p<0,001 mo cpaBHeHMIO ¢ McxomaHbM) [20]. Hako-
Hell, 3GEeKTUBHOCTb TePaNMK aKTOBETMHOM Y TMAllMEHTOB C
caxapHbiM nuabetom 2 tuma (CI2) ¢ KOTHUTMBHBIMHU Hapy-
HIEHUSIMYM OLIEHMBANACh B MPOCIEKTUBHOM OTKPHITOM KOH-
TponpyeMoM uccienoBanuu B.B. 3axaposbim [10]. 60 mauu-
eHTOB (cpenHuii Bo3pacT — 62,8 roma) ¢ CJ12 ObLIHM pa3ieeHbl
Ha 2 rpynnsl o 30 4esi.: B epBYo IPYIIIY BOLLIN OOJbHBIE Oe3
aprepuanbHoit tuneptonun, MBC, atepockiiepoTnyeckoro
nopaxeHus 6paxuoriedaabHbIX apTepuii, BO BTOPYIO — Mallu-
€HTEHI C COITYTCTBYIOIINMHU CePAETHO-COCYIUCTHIMHU 3a00IeBa-
HusaMmu. Kaxpasg w3 rpynn Oblia pa3ieieHa Ha 2 MOATPYIIIbL:
MOJIyyaBIIMX aKTOBETUH B TabjeTkax B go3e 1200 Mr B cyT u
KOHTPOJIbHYI0. BceM malnmeHTaM IpoBOIMIOCH YIIYOIeHHOE
Heliporicuxojornyeckoe obcienoBanue (barapest HelporCcu-
XOJIOTUYECKUX TECTOB Ha IIaMsITh, BHUMAHNE, OIICHKA MICHXO-
MOTODPHBIX (DYHKIIMIA, pe4eBOil aKTUBHOCTHU, TECT PUCOBAHMS
yacoB, MMSE u 1p.) npu BKJIIOYEHUM B UCCIENOBAHUE U TIO
OKOHYaHUU Kypca JieueHus1, KOTophlii coctaBun 3 mec. [po-
JT€MOHCTPUPOBAHO, YTO Tepamnus aKTOBETMHOM B yKa3aHHOM
TO3UPOBKE NOCTOBEPHO Y/IyYllajga IOKa3aTesd IPOU3BOJIb-
HOro BHUMaHus y nauueHToB ¢ CJ/I2 6e3 BbIpaxXeHHOM COMyT-
CTBYIOIIEH CepaeIHO-COCYANCTON IMaTONOrUU. B To XXe BpeMs
y nauueHToB ¢ CJI2 B coueTaHuu ¢ cepaeyHO-COCYIUCTBIMU
3a00JI€BAHUSIMU aKTOBETHH TOCTOBEPHO YITyyIlaj TI0Ka3aTenn
KPaTKOBPEMEHHOM IMaMITU 110 CPAaBHEHHUIO C IPYIIION KOH-
TPOJIA.
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LEHTPEe HEBPOJOTMM KIMHUKO-HEHPOBU3YaIU3al[MOHHOE HC-
cienoBaHue y 44 maieHToB B Bo3pacte oT 48 1o 75 net ¢ pas-
JIMYHBIMU TIposiBeHUAMU XpoHndyeckux LIB3. B pamkax kiu-
HUYECKOM YacTy pabOThI OIIEHUBAIUCH TICUXOIMOLIMOHAIBHOE
cocTostHUe (IO IIKaaM AEMPECCUU U acTeHM3aluu) U KOTHHU -
TUBHbBIE (DYHKLIUU IO pe3yJIbTaTaM MCUXOMETPUYECKHUX TECTOB
J0 ¥ Tocie 14-THeBHOTO Kypca BHYTPUBEHHOTO KaIleJIbHOTO
JiedeHusI akToBernHOM. OObeKTUBU3ALUS CYObEKTUBHBIX Xa-
700 TIAIIMEHTOB, a TaKXe BHIPAXXEHHOCTH HEBPONOTUYECKOM
CHUMITOMATUKU IPOBOAMJIACH C HCIIOJb30BaHMEM OaJUTbHOIMA
PENTHHTOBOI IMIKAJIbI CO CTaHAAPTU3MPOBAHHBIMU KPUTEPHUSI-
MU OLICHKH BBIPAXXEHHOCTH KaXIOro CMMIITOMa. B HeiipoBu-
3yaJIM3allMIOHHOM YacTy MCCeN0oBaHMs MalMeHTaM Mpeiara-
JIOCh BBHITIOJTHUTD PSI MHECTUYECKUX 3alaHUH, aTpeCcOBAHHBIX
K 3pUTEIbHOM MaMsTH, BO BpeMsI IIPOBEIEHUS KOTOPBIX IPOBO-
nunach GyHkuuoHansHass MPT (GMPT) ¢ uenbio BeIsIBIEHUS
0YaroB MaKCUMaJIbHOI aKTUBHOCTH OTIPEeICHHBIX 30H TOJIOB-
HOTO Mo3ra (B 3aBUCHMOCTH OT XapakKTepa MpembsBIsSeMOro
Marepuaina). MeTonom ciiydyaiiHoi BbIOOPKM MalMEHThl ObLIM
pazzieNieHbl Ha IBe TPYIINbI, B IEPBOii U3 KOTOPBIX ITpenapat Ha-
3Havascs B no3e 1000 mr/cyt, manmeHTaM BTOpOIi TPYMIBI — B
no3e 160 mr/cyt. Bee naiueHThbl HOIy4aayu 6a3uCHYIO TePAIUIO
(BropuyHasg npodunaktuka umemudeckux LIB3), uckmoua-
JIOCh Ha3HAYCHME BA30aKTUBHBIX M HOOTPOIHBIX IIperapa-
ToB. Ha oHe ob1ero momoxureabHoro acgekra mpenapara
(B 76,2% ciyyaeB — yMEHBILEHUE BBIPAXEHHOCTH 3MOLKMO-
HaJIbHOM JAOMJIBHOCTU, TPEBOTH M HETPECCUBHBIX PEeaKIui,
YTOMJISIEMOCTH, TOJIOBHOU 00JIM, TONOBOKPYXEHMS) HauboJee
OJTaronpusATHOE KIMHUYECKOE MEHCTBME OTMEUECHO Y MallMeH-
TOB TepBOii Ipymmbl. Heliporncuxonornyeckoe uccaenoBaHue
00HAPYXWIO, YTO B TPYIIIE TAIIMEHTOB, ITOIyJIABIINX aKTOBE-
ruH B 103e 1000 Mr/cyT, HeCMOTPS Ha U3HAYAIBHO XYILIKE MO-
KazaTesnn, OTMEYEHO Oojiee BHIPAXEeHHOE 1 3HAYMMOE yITydIe-
HUe GYHKIMY BHUMaHMA KaK B 3BeHe YCBOSHUS UH(MOPMALIUH,
TaK U B 3BeHe Mepepacrpeie/ieHus BHUMAHUsI MEXITY OTAEIb-
HBIMU TTYHKTAMM BBITIONHSIEMOTO 3aIaHusl, MOJOXUTEIbHOE
BJIMSIHME Ha 00BbEM 3pUTEIbHOTO 3areyaTieHus], a TaKKe yBe-
JITYEeHNe TTPOAYKTUBHOCTU MHECTHUYECKOM NeTeTbHOCTH. BhI-
COKHE TO3UPOBKM aKTOBEIMHA JOCTOBEPHO Y/IyYIIalIi CyMMap-
HBbIe MOKa3aTeNI KOTHUTUBHBIX (yHKIMiA. [IpoBeneHHast 10 1
MocJie ABYXHENENIbHOTO Kypca JiedeHus: akToBernHoM ¢MPT
TOJIOBHOTO MO3Ta BBISIBUJIA YBEINYEHNUE 30H (DYHKIIMOHAIBHOMI
AKTUBHOCTH MO3Ta ITOCJIe JICYCHHS aKTOBETMHOM Y IIPEBAJIH-
PYIOILEro OOMBIIMHCTBA 00CIeI0BAHHbBIX MALIMEHTOB C XPOHU-
yeckumu [IB3. TlpomeMOHCTPUpPOBAHO MPEUMYLIECTBEHHOE
yBEIMYEHNE aKTUBAIIMM TUIIIOKAMIIAIbHBIX 30H MO3ra, OTBET-
CTBEHHBIX 3a y/Iy4llleHMe MHECTUYECKUX KOTHUTUBHBIX (PYHK-
1uif. BeisiBeHo, uro mcnonb3oBanue q03upoBku 1000 Mr/cyT
OBbLTO COMPSKEHO C TOCTOBEPHO OOJBIIUM YBEIUYEHHUEM 30H
AKTUBALIMU U CUJIBI CUTHAJIA, yeM mpu go3e 160 mr/cyt. Takum
00pa3oM, B paboTe MPOIEMOHCTPUPOBAHO 3HAUYMMOE MOIYJIM-
pyloliee, 10303aBUCUMOE JeHCTBUE aKTOBETWHA Ha BBHIPAXEH-
HOCTb CYOBEKTMBHOI U 0OBEKTUBHON HEBPOJIOTMYECKON CHUM-
NTOMAaTUKU Y manueHToB ¢ XMM, TnojoxuTenbHOe BIUSHIE
IperapaTa Ha KOTHUTWBHBIC ITapaMeTphl, YIydlIeHHe (PyHK-
LUl TaMSITU W BHUMaHUS, BepudUIMPyeMble U3MEHEHUSIMU
npu npoBeneHun GMPT B Buje yBenuueHUs 30H aKTUBALUU
HepOHANbHOI aKTUBHOCTH Mo3ra [34].

Oco0oro BHMMAHHUSI 3aCIyKHBA€T MEXIyHAPOIHOE MHOIO-
LIEHTPOBOE JIBOMHOE CIIeNoe  ILIale00-KOHTPOIMPYEMOe
PaHIOMM3MPOBAHHOE MCCICIOBAHNE B MapaUICIbHBIX TPYII-
nax ARTEMIDA, nocssiieHHoe orieHKe 3(h(HEKTUBHOCTU U
0€30ITaCHOCTH aKTOBETMHA B CHMIITOMATUYECKOM TEpaIiy
MOCTUHCYJIBTHBIX KOTHUTUBHBIX paccTpoiicTB. ClemyeT mom-



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

YepKHYTh, YTO JAHHOE HMCCIICNOBAaHHE B HACTOSINEE BpeMS
SIBJISIETCSI €IMHCTBEHHBIM KPYIHBIM DPaHIOMHU3UPOBAHHBIM
MCCIeOBAHMEM TI0 TEPANMKM TOCTUHCYJIBTHBIX KOTHUTHB-
HBIX PAcCTPOMCTB, METOMOJOTUS KOTOPOTO COOTBETCTBYET
COBPEMEHHBIM MEXIYHapOJIHBIM TpeOOBaHMSAM B paMKax J10-
Ka3aTeJIbHOM MEIWIIMHEI. Pe3yasTaThl MCCIemoBaHUS OBLIN
BIIEpBbIE MTpeAcTaBaeHbI Ha 1 -M KoHrpecce EBponeiickoii Aka-
nemun HeBpojiorun (EAN) B bepnune (20—23 utons 2015 ).
B uccnenosanue 6bu10 paHzomMu3upoBaHo 503 manueHTa U3
36 uentpoB Poccum, benmapycu, Kasaxcrana. OCHOBHBIMHU
KPUTEPUSIMU BKJIIOUEHHUS ObUIX: BO3PACT MalieHTOB 60 JeT u
CTaplle; UIIEMUYECKUN MHCYJIBT, OATBEPXKICHHBIN TaHHBIMU
HelpOBU3yalN3allii, ¢ BBIPaXXEHHOCTHIO HEBPOJIOTMIECKUX
HapymeHuit 3—18 6annoB mo wmkane NIHSS; nanuune xor-
HUTUBHBIX PacCTPOUCTB, TMOATBEePXKIeHHBIX TecToM MoCA B
25 0anIoB ¥ MeHee, a TakkKe CIIOCOOHOCTh BBITTOJHUTh Hell-
porcuxonaorudeckue TecTbl. OCHOBHBIMU KPUTEPUSIMM HC-
KIIOYCHUSI W3 WMCCIIeNOBaHMUS OBUIM: HaJId4de B aHAMHE3¢
NEeMEHLIMH, NeNPecCuM WM MCUXOTHYECKMX 3MM3010B; Kap-
I103MOONTMYECKUI MHCYIIBT; TIOI03PEHNE Ha LiepeOpanbHblii
BaCKYJIUT; MHCYJIBT BCICICTBIE TPABMbI MIIM KaK OCIOXHEHUE
peBacKyIsIpu3allMi, aHTuorpaduy; NpoBeAeHUE TPOMOOJIHU-
3Mca, KapOTUIHON aHTMOTpadmyl, aHTHO- WM HEHPOXUpPYp-
TMYECKOTO BMEIIATebCTBA B CBSA3M C HACTOSIIIUM UHCYJIBTOM;
HAJIMYUE TSOKETOM COMYTCTBYIOLIEH MATOJNOTAU B CTAIMHU Jie-
KOMITEHCAllMH, a TaKXe HEeMepeHOCUMOCTh Tperapara akTo-
BeruH [50]. [TanueHTh OBUTM PaHAOMU3UPOBAHBI B MEPBBIE
7 CyT MHCYJBTA B TPYIITYy aKTUBHOTO JICUYCHMSI, TIe aKTOBETHH
HasHayvaucs B 103e 2000 Mr B/B KaneabHO B TeUeHUE 3 Hel ¢
MOCJICYIONIMM TIepOpaTbHBIM IpreMoM B mo3e 1200 MT B cyT
B TedyeHue 21 Hex, wiu miaue6o. HabmogeHue 3a nanueHra-
MM MPOAOJIKATIOCh B TedeHKe Tocaeayromux 6 mec. CoriacHo
N0J0XEeHHBIM Ha 1-M KoHrpecce EAN pesynbraraM, B uccle-
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Neuroprotection in cerebrovascular diseases:
is it the search for life on Mars or a promising trend of treatment?
Part 2. Chronic cerebrovascular diseases.

M.A. Piradov, M.M. Tanashyan, M.A. Domashenko, M.Yu. Maksimova

Research Center of Neurology (Moscow)

Keywords: chronic stroke, chronic cerebral ischemia, neuroprotection, evidence-based medicine.

The evidential base of major neuroprotective drugs (piracetam,
cytoflavin, ethylmethylhydroxypyridine succinate, choline al-

phoscerate, cortexin, cerebrolysin, citicoline, actovegin) in
chronic cerebral ischemia is critically reviewed in the article.
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buomapkepsl LiepeOpaJIbHOIO
aTepOCKJIEPO3a: BO3MOXHOCTH
paHHEN TUATHOCTUKU
1 IIPOTHO3MPOBAHU
VMHJIUBUAYaJIbHOTO pUCKaA

M.M. Tanamsn, A.A. Packypaxes, A.A. Illa6amuna, O.B. Jlarona, E.B. I'nenosckas

OIBHY «Hayunviii yenmp nesposoeuu» (Mockea)

B cmamve o6cyxcoatomes: pesyavmambt uccae008aHUs SpYRIb «ACUMNMOMHbIX> NAUUECHMOB C bIPANCEHHOU CIENeHbI0 CIMEHO3UPYIoue20 npouecca 8 0paxuo-
ueqhanbHbix apmepusx (Ha Modeau KapomuoHoo amepockAepo3a) ¢ akyeHmoM Ha onpedeieHiie OUOXUMUMECKUX MAPKEPOS, OMPANCAIOUUX PA3AUYHbIE 36eHbS
amepoeenesa. [lpednaeaemes u 060cH08bIBaACMCS BbI0eAeHUe SPYNNbI NPOAMEPOLEHHbIX U AMEPORPOMeEKMuUsHbIX Ouomapkepos. Onucvleaiomes Koppeasuuu mexcoy
Ouomapkepamu, Hocauile NOMeHYUAAbHO IMUONAMOeHMUMECKUL XapaKmep, 4mo 00ycao6aueaem Heo0Xo0umocmsy 0dabHeliuieil aAu0auuy YKa3aHHbixX NAmMoAo-

2UHMecKUX u3MeHeHull Ha Oonee WUPOKUX epynnax nayuenmos.

KimoueBbie clioBa: aTepockiiepo3 OpaxuoledaabHbIX apTepuil, «aCUMITOMHBIE» CTEHO3bI, OMOMapKePHI,
SHIOTeIMAIbHAS AMCHYHKILIMS, TEeMOPEOIOTHS ¥ TeMOCTa3.

TEPOCKJIEPO3 — CJIOXHAs, MHOTOKOMIIOHEHTHas
MaTOJIOTUSI, CUCTEMHBI XapakTep KOTOpOil 00y-
CJIOBJIMBAET Ype3BbIYaliHYIO BapHaOeNbHOCTb KJM-
HUYECKOW KapTUHBI 3aboieBaHus. ColuaipHast
3HAYMMOCTh ~ MHBAJIMAM3UPYIOLIMX  OCJIOXHEHUI

3TOT0 COCTOSIHMS (B T.Y. UILIEMUYECKOTO MHCYJIbTa U MH(apKTa

MUOKap/a) onpenessieT HeoOXoaMMOCTb TIOMCKaA MyTeN paHHe-

IO BBISIBICHMS MAllMEHTOB IPYIIbI BHICOKOTO pUCKa MO Pa3BHU-

THUIO OCTPBIX COCYIUCTBIX COOBITUIA. Hanbonee BHIMTPBILIHBIM

TIPEACTABISIETCS OMpPENEIEHUE TI0KA3aTeNel, XapaKTepu3ylo-

IIMX TeYeHKMEe aTepOCKIEPOTUUECKOTO Mpolecca, TaK Ha3biBa-

€MBIX «0OMapKepOB».

OmHako Ipexie 4eM TOBOPUTh O OMOMapKepax aTepoCKiIe-
POTHYECKOTO TIPOIiecca, CTOMT HECKOJIBKO MOoApoOHee ocTa-
HOBHUTBCS HA OMNpENeJCHUU 3TOTO CTONb IIMPOKO PAaCIIpo-
CTPaHEHHOT0 B IIOCIeOHee HecATUIeTHE MEIULIMHCKOTOo
tepmuHa. CornacHo ortyeTy Paboueil rpymmbl mo 6uomap-
kepam (Biomarkers Definitions Working Group), «6uosoru-
yeckuil Mapkep (OMoOMapkKep) — OOBEKTHBHO M3MeEpSIeMBbIi
TOKa3aTesb, SBISIONINIICS HHINKATOPOM HOPMAJIBHOTO OMO-
JIOTUYECKOTO0 Mpolecca, MaToJornIeckoil peakiuy Wi dap-
MAaKOJIOTUYECKOTO OTBETA HA TePaleBTUUCCKOE BO3MEICTBIE
[11]. BiepBbie 0 OoMapKepax 3aroBopuiu B Hayaje 1980-xr.,
KOTJa 3To MOHsTHE TosBUiIoch B ctathe J. Paone et al. [30]
M C TeX IOp CTajo Bce 0ojiee aKTMBHO MCIOJIB30BATHCS IS
0003HaYeHMsI TPAKTHYECKH JIIOOBIX XapaKTePUCTUK, Kacai-
IIMXCS Pa3BUTHSA, TCUCHMS M MPOTHO3a 3a00JIeBaHUS TAIlM-
enta. J.K. Aronson B 2005 I. mpemtoxun KiaccuduKaluio
OroMapKepoB C pas3feseHueM Ha 3K30TeHHble (“extrinsic”)
1 sHporeHHble (“intrinsic”), mpuyeM K MEpBHIM OH OTHEC,
B YaCTHOCTH, KypeHUe, a BTOpbIE MOAPa3AeiI Ha (DM3MKaIb-
Hble (Hamp., O(TaJTbMOJOTMYECKUI CHUMOTOM <«3axO[s1lie-
TO COJIHIIA» KaK MapKep MaToJOTMM LIMTOBUIHOW KeJe3bl)
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U 1abopaTtopHbie (HAIp., TeMOCTa3UOJOTUYECKUE, TCHETUYE-
ckue u T.1.) [8]. s npuMeHeHs B pyTMHHOM KIIMTHUYECKO
MpakTHKe OMoMapkep OOMKeH 00JaaaTh OMpeAeJeHHBIMU
CBOMCTBAMH — 3TO BOCIIPOM3BOIMMOCTD PE3YIIbTATOB, «CHJIb-
Hasl» B3aUMOCBSI3b C OXUAAEMBIM MCXONOM (WM KIUHUYE-
CKOIi «KOHEUHOI TOUKOIi»), celn(UIHOCTh, XPOHOIOTHYE-
CKasl CBA3b C MATOJIOTMYECKUM MPOLECCOM, STUOJOTUYHOCTh
W/WIM  3THONATOTeHETMYHOCTb, OTHOCUTENbHAs IIPOCTOTA
B MCITONIb30BaHuM [19].

B mpuMeHeHMM K aTepOCKIEpPOTHIECKOMY MOpaXeHUIO Opa-
xuoueanbHbIX apTepuil (MaruCTpaabHBIX apTepHil TOJOBHI)
«HJIeaTbHBIM» TIPEICTaBIIsIETCS OMOMapKep, TO3BOJISIONIMI C
BBICOKOM CTETIEHBIO UYBCTBHUTEIBHOCTU M CIIEIM(DUIHOCTH:
a) OTPEIEeTMTh BEPOSTHOCTh Pa3BUTHS 3TOTO Mpoliecca y KOH-
KPETHOTO TAIleHTa 1 0) OLICHUTh PHUCK JeCTAOMIN3AINH aTe-
POCKJIEPOTUYECKOI OMISIIKM ¥ OCTPOro HapyLIEHUS MO3TOBOTO
kpoBooOpanieHus: (OHMK) BcienctBue atepoTpoMOOTHYE-
CKOM OKKJIIO3UU COCY/Ia WM apTepUO-apTepUaTbHOM SMOOIUMU.
B mpemrecTByonye 1a AeCATUICTIS ObLTU TIPEIIOXEHBI Pa3-
JIMYHBIE MapKepHBIE MOJIEKYIIBI, OTPaXalollyue TO WM MHOE
3BEHO aTeporeHe3a — HapylIeHue JUMUIHOTo oOMeHa (aauIio-
HEKTHH), ITATOJIOTHIO TeMOPEOJIOTHH U TeMOCTa3a (MHTUOUTOP
akTuBartopa miasmMuHoreHa — 1 [PAI-1], TkaHeBo#t akTUBaTOp
m1a3MuHoreHa [t-PA]), sHaoTennanbHy0 IUChYHKUIUIO (CHC-
TeMa okcuma azora [NO], acMMMETpPUYHBIM JUMETHIAPTH-
HUH [ADMA]), BocmaauTeNbHyl0 peakuuio (JIMITOMPOTEn -
accouuupoBaHHasi dochoaumnaza [Lp-PLA,], HeorrepuH,
axTop Hekpo3sa omyxoau anbda [TNF- a]).

Ienbto HacTosILIETO MCCAEAOBAHUS CTANO OINpeneeHre Ouo-
MapKepHOTro MOTeHLMala JMHEHKY BHILIEYTOMSHYThIX MapKe-
POB IIpY ACUMIITOMHOM JOKJIMHUYECKOM CTaluU aTePOCKIEpO-
TUYECKOTO0 NopaxeHus OpaxuouedanbHbix apTepuit (BIIA).



OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

Marepuasl 1 METOIbI

YuuThiBas JOMUHUPYIOIIEE MECTO aTePOCKIEPOTHIECKOTO 0~
PaXEHUsI COHHBIX apTepUil B TeHE3e OCTPHIX 11epeOPOBACKYIISIP-
HBIX HapyLIeHuH [2], 1/ uccaeqoBaHUs HaMu Oblia 0ToOpaHa
KOTOPTa U3HAYATBbHO «aCUMIITOMHBIX» MALIMEHTOB C KAPOTHU-
HBIM aTepoCKIEepo30M — KakK Mojeau atepockiepo3a BLIA B
riesioM. CornacHo OOIIETPUHSATHIM Ha CETOIHS XapaKTePUCTH -
KaM, «aCUMIITOMHBIM» CUUTAETCS MALUEHT, Y KOTOPOTO B aHAM-
Hese B MpPEAIIeCTBYIOIINE 6 MeC He 0TMEYaToCh CTOMKMX MU
MIPEXOJISIIMX OYarOBBIX SMM30/I0B LIEPeOPaNbHON 1/UIN PETU-
HaJbHOW MIIeMUU B GacceiiHe urcuiaTepagbHO COHHOM ap-
TEpUH, C ONPEAeTEHHBIM TIPU YIBTPA3BYKOBOM HCCIENOBAHUM
CTEHO3UPOBAHMEM TIPOCBETAa BHYTPEHHEH COHHOU apTepuu
(BCA) Ha 50% u 6omee [14].

B rpynny uccnenoBanus Bouwio 117 mauueHToB (CpeaHUit BO3-
pacT 00ClieIOBaHHBIX cOCTaBUII 65,719,3 J1eT; HECKOJIBKO IIpe-
obnagamu MyxuuHbsl — 59%). Hapsany ¢ oOliekImHuuecKuM
U JETATbHBIM HEBPOJOTUYECKUM OCMOTPOM JAHHOW TPYIITE
0OJIbHBIX IPOBOAMIOCH AYTIEKCHOE CKAHMPOBAHKUE COHHBIX 1
TIO3BOHOYHBIX apTepuil (1151 BepuduKaiuy CTeNeH CTeH03a U
OLIEHKH 3XOCTPYKTYpPHI aTepOCKIepOTHYEeCKUii Onsku), MPT
TOJIOBHOTO Mo3Ta (C 11eJTbI0 MCKITIOUEeHUSI TAIEHTOB C «HEMBI-
MI» OYaramu MIIEMHH), B3ATHE 00pa3lioB KPOBU KaK IJisl py-
TUHHBIX KIMHAYECKOTO ¥ OMOXMMHUYECKOTO aHAIM30B KPOBH,
KOAaryJoTpaMMBbl, TaK ¥ JUTS OTIpeeNeHus] TIa3MEHHON KOH-
LEHTPAIMU ¥ aKTUBHOCTH MCCIIEyeMbIX OMOMapKEePOB.

Ipynmy xoHTpons coctaBuny 105 manueHToB, 0OPATUBLIMXCS
B KJIMHUYECKKE OTheneHus] HaydHoro 1eHTpa HEBPOJIOTHH, Y
KOTOPBIX IIPY TIPOBEACHUH TYTICKCHOTO CKAHMPOBAHUS Maru-
CTpaJIbHBIX apTepUii TOJOBBI U ILIeW He OBUIO BBISIBJIEHO MPU-
3HAKOB aTePOCKIIEP03a B CUCTEME BHYTPEHHUX COHHBIX U ITO-
3BOHOYHBIX apTepuil. CpeHUI BO3pacT yKa3aHHOW KOTOPTHI
MaLyeHToB cocTaBui 53,4%11,6 eT; HECKOIBKO MpeoldIanain
XeHIIMHBI (61%). OnHUM U3 KpUTEpKeB BKIIOUEHWS B UCCIIe-
JIOBaHME CTANIO MOANMCAHNE YYACTHUKOM MH(MOPMHUPOBAaHHOTO
coracys (BKII0YAs COIIacye Ha HeOOXOMMMBIC MEAUIIITHCKIE
MaHUMYJISILKMK) TOCIe O3HAKOMJIEHHS ¢ MHGOPMALMOHHBIM
JIICTKOM TaI[EHTA.

UccnenoBanue nuHeliku OGMOMapKepoB MPOBOAWIOCH C HC-
MOJIb30BaHKEM MMKPOILIAHIIETHOro puaepa Victor?, Perkin-
Elmer (CILIA). Ilpu Bcex uCCIeIOBAHUSAX UCTOIb30BATUCDH
KaaubpaTopsl (DUPM-TIpOM3BOAMTENIEH peareHToB. KoHTposb
UCTIOJHEHUS aHATU30B UMMYHO(EPMEHTHBIM METOIOM MpO-
BOAMJICS B AYONSX C MCIOJBb30BAaHMEM JHOMIIN3MPOBAHHBIX
KOHTPOJIbHBIX CHIBOPOTOK,/TUTA3M ¢ HU3KKMM U BBICOKUM COJEp-
JKaHUEM UCCIeTyeMbIX TapaMeTPOB.

Crartuctnyeckass 00paboTKa MaTepuana MCCIeIOBaHUS TIPO-
BOIWIACH C MCIIOJIb30BAHMEM KOMIIbIOTEPHOM IIPOTrPaMMbl
Statistica (v. 10). OcHOBHBIMU B HacTosIIIel padoOTe CTaU He-
rapaMeTpUYecKre METOIbl aHAIMU3a MAacCUBa JaHHBIX, BKIIIO-
yapiye omnpeneaeHue koadduimenta Koppeaaiuu Crup-
MeHa, KpuTeprss MaHHa- YUTHY, COMOCTaBIeHUE IBYX M TPeX
3aBUCMMBIX TPYIII II0 KOJIMYECTBEHHOMY MPU3HAKY (COOTBET-
CTBEHHO ¢ MCMoJb30BaHKMeM MeTona Wilcoxon matched pairs
test 1 DpuaMeHa); omKcaTebHas CTATUCTHKA.

Pesyabratni

Haubonee pacrnpocTpaHeHHBIMU Kanobamu 00CIeI0BAHHBIX
MALMEHTOB C «aCUMITTOMHBIMI» cTeHo3aMu BCA ObLIK rosoB-
Hast 00JIb /WK pexe IIyM B yIlIax, a TakXe HeyCTOMINBOCTD
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puc. 1: Yacrota 3a6onesanmii y 06CNEA0BAHHBIX.

HACTpOEHMsS] U HaMsiTh. B rpymme KoHTpons momaBisiolnee
OOJIBIIMHCTBO TAIMEeHTOB (87%) TpembsIBIISIO KamoObl Ha
rofoBHY10 0osb. YacTbiMu KOMOPOMOHBIMU 3a00JIEBAHUS -
MM B TpYNIe MCCIENOBaHUS OBUTM apTepranbHas THIEPTO-
nug (76%), nimemudeckas 6oje3Hb cepaua (28%), caxapHblid
nuabet 2-ro Tuna (18%). B rpyIme KOHTPOIS 3T MOKa3aTelu
cocrasm 49%, 12% u 10,5% coorserctBeHHO. Merabosye-
ckuit cunapoM (MC) mo xputepusm BHOK (2009) 6b11 mua-
rHocTupoBaH y 30% MallMeHTOB B TPYIINeE WCCIeIOBAHUS U Y
11% — B rpymme KoHTposs (puc. 1). 3noymorpebieHue Kype-
HHMEM BCTPeYaaoch B 00eHX IpyIIax IPUMEPHO C OIUHAKOBOMI
qactoroit (34%).

IMopaxenue kaxmoit u3 BCA Habmomanoch MpUuMepHO B paB-
HOM IIpolieHTe ci1yyaeB (48% — mis neBoid, 52% — [jist IpaBoi
BCA). Creno3bl ymepeHHoi ctenienn (50—69%) HaOmomanuch
B 67,6% cny4aes, Beicokoit cremenu (70—99%) — B 30,6%.
JBycroponnue creHo3sl BCA (>50%) Berpevanuch y 21%
OOJIbHBIX.

Hanmmune MC yarie compoBOXAanoch pa3BUTHEM CTEHO30B
BhicoKoit rpagauuu (70—99%). B rpynne mauuentoB 6e3 MC
TozaBJIsioliee OONIBIIMHCTBO cTeH030B (80,9%) cOOTBETCTBO-
BaJIM yMepeHHoii creneHn (50—69%), B TO BpeMsl Kak B TpyIIIe
nanueHToB ¢ MC Takas creneHb cyxkeHust BCA BbIsIBIsIIach
Juiib y 61,9% GOTbHBIX.

Wcxonst n3 OCHOBHOM 1IeJIM MCCNICIOBAHMS, TIPOBECH aHAIN3
IUIA3MEHHbBIX KOHLIEHTpaLii 0003HaYeHHBIX OMOMAPKEPOB Y
MALMEHTOB TPYIII MCCaeI0BaHKS (OCHOBHOM) M KOHTPOJIS.

[Ipn aHanuze ucciaenyeMblX 0MOMapKepoB BbISIBUIOCH MpEeU-
MYLIECTBEHHOE MOBBIIIEHHUE TIa3MEHHBIX KOHIEHTPALMi oi-
HUX ¥ CHIDKEHUE IPYTHX B OCHOBHON TPYIIE 1O CPaBHEHUIO
C KOHTpPOJIbHOI. B rpymme ucciaenoBaHus 0TMEYanoch MOBbI-
nieHue cpeanero ypoBHsl PAI-1 o cpaBHEHUIO ¢ KOHTPOJIBHOIA
rpymmnoit (5,1 [2,5; 6,15] u 2,87 [2,48; 3,92] Ex/Mn cootBeT-
ctBeHHO, p=0,002). Takxe BbISIBJIEHO YCUJIEHUE aKTUBHOCTU
Lp- PLAz (284 [215; 341] ur/mn) u TNF-o (41,7 [30,4; 57,4]
TIT/MJT) TIpY CPaBHEHUH C TPYIIIION TAlIMEHTOB 0€3 aTepocKIe-
po3a (210 [197; 243 ur/mau 17,5 [14; 23] 1ir/mMJ1 cCOOTBETCTBEH-
Ho, p<0,01).



Tom 9. Ne 32015

www.annaly-nevrologii.ru

Tabnuuia 1: Buomapkepsl LiepebpanbHoro aTepocknepo3a.

Mokasartenn ucc;l;zz:::nun K£:¥;:f:9| 3HauyeHue p
t-PA (Hr/mn) 1,95 [1,67; 2,74] | 2,45 [2,0; 3,16] 0,006
PAI-1 (Eg/mn) 5,11[2,5;6,15] |2,87 [2,48; 3,92] 0,002
ADMA (mkmons/n) |0,36 [0,19; 0,51] (0,37 [0,24; 0,48] 0,76
Hutpat (Mkmonb/n) | 58,4 [32; 64] | 45,0 [28,5; 55] 0,0039
Hutput (mkmonb/n) | 43,3 [22;49] | 19,2[11;23,3] | 0,000003
NO (mkmonb/n) 15,0 [8; 21] [25,8 [14,5; 29,5] 0,0004
AMITONBKTAN | g 46 14,7: 14,0] |15,73[8,6; 19.7]|  0,0002
(MmKr/mn)

Lp-PLA2 (Hr/mn) 284 [215;341] | 210 [197;243] 0,006
HeontepuH, Hr/mMn 7,714,9;14] 6[3,5; 9] 0,47
TNF-a, nr/mn 41,7130,4,57,4] | 17,5[14; 23] <0,0001

B xOoHTpONBHOI TpyIIIIEe, HATIPOTUB, OTMEYEHO MOYTH IBYKPAT-
HOE MOBBILIEHUE CPEIHUX YPOBHEN TUIA3MEHHOU KOHLEHTpA-
uuM agunonekTHa (15,73 [8,6; 19,7] MKr/Mi) B OTJIMYUE OT
rpymibl uccnenoBanus (9,46 [4,7; 14,0] mxr/mi, p=0,0002).
CylecTBeHHBIMU OKa3aluch 1 pa3nuuus B ypoBHAX NO u ero
MeTa0O0JIUTOB — HUTPATOB U HUTPUTOB. TaK, CpeqHsIst KOHIIEH-
tpauuss NO B IpyIle KOHTPOJIS IIOYTU B MOJITOpA pasa Ipe-
BbIIIaJIa TAKOBYIO B Ipymiie uccienoBanus (25,8 [14,5; 29,5]
u 15,0 [8; 21] mxmomn/1, p=0,0004), 4TO COMPOBOXIAIOCH
TIPOTUBOMNOJIOXHBIMU U3MEHEHUAMHU B KOHLEHTpauusax NO,
u NO, — oHM OBbUIM 3HAYKMMO BBIILE B TPYIIIE MCCIEI0BAHUS
(58,4 f32; 64] n43,3[22;49] vs45,0[28,5;55]u 19,2 [11; 23,3]
B TpPYIITe KOHTPOJISI COOTBETCTBEHHO, p<0,004).

JIOCTOBEpHBIX pas3iuuMii B cpeaHUX 3HaueHusIx ADMA mex-
Oy Tpymmamu moiaydeHo He Obuto (p=0,76). Hecmotps Ha
3TO, MPU PACCMOTPEHUM OTHAEIbHO MOATPYIIN MAlMeHTOB, Y
KOTOPBIX [UIa3MeHHass KoHueHTpauus ADMA mnpesbliiana
0,50 MxMoub/11, OBLIO OTMEYEHO, 4TO Takue ypoBHM ADMA
Yalie BCTpeyaJuch B TPYIIe UCCIEN0BAHUS MO CPaBHEHHUIO C
rpymoit KouTpoiist (30,6% vs 25,0% coorsercTBeHHO). Takxe,
Hanmnure MC okazanoch (pakTOpoM, BIUSIOIIMM Ha KOHILEH-
Tpaluio TaHHOTO MeTabonuTa: 6osee Bbicokue ypoBHU ADMA
(>0,5 MKMoOJIb/JT) OTMeYaIMch B Tpymie namueHToB ¢ MC, no
CpaBHEHMUIO C MallMEHTaMM, Y KOTOPBIX JaHHasl MaTOJOTHs OT-
cyrctBoBaia (36,4% vs 25,9% cooTBeTCTBeHHO). JlaHHBIE pa3-
JIMYUS KacaJuch TOJbKO IPYIIbI UCCIEN0BAHUSI.

OTMe4yeHbl ¥ HEeKOTOpbIE CBSI3aHHBIE C ITOJIOM OCOOCHHOCTH.
Tak, KOHIIEHTpaLsl ATUIIOHEKTHHA IPEUMYLIECTBEHHO ITOBbI-
nreHa y xxeHmuH (p=0,000015), mpuueM Takoe COOTHOIIECHUE
MEXIy TallieHTaMHd OOOMX ITOJIOB COXpaHsIeTCsl M IIpH pac-
CMOTPEHUHU OTAeIbHO O0CHOBHOM (p=0,0016) 1 KOHTPOIbHOMI
(p=0,008) rpyr.

B HacTosieM MccnenoBaHUM BBISIBJAEHBI M HEKOTOPBIE 3THO-
MaTOTeHETHICCKIE KOPPEISIINNT: TaK, Y MAIMCHTOB B TPYIIITE
uccnenoBanus cHikeHne NO JT0OCTOBEpHO B3aMMOCBSI3aHO C
MOBHLILIEHUEM COAEPXaHUs dHAOreHHoro MHruoutopa NO-
CHHTAa3H — aCHMMETPMYHOrO IMMeTHIapruHuHa (ADMA)
(R=-0,37) (puc. 2).
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puc. 2: Koppenswuws yposHeii ADMA i NO y 60bHbIX C «aCMMITOMHbIMM» CTEHO3aMM
BCA.
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puc. 3: Koppensuws yposeii t-PA 1 NO GonbHbIX C «acuMnTOMHbIMt» CTeHo3amMu BCA.

B rpynme mccaemnoBaHMs TakKKe BBISIBICHBI OXHOHAIIPABIICH-
Hble UI3MEHEHUS YPOBHS TKAHEBOI'O aKTUBATOpa IJIa3MUHOTeHa
(t-PA) u NO, xoppeasiuusi Mexay KOTOPbIMU SIBJISIETCS CTaTH-
CTUYECKU JOCTOBEPHOM, MpuyeM BbICOKOii crenieHn (R=0,71)
(puc. 3). B rpynme KOHTpoJIs JaHHBIE MOKA3aTeNU He KOPPEIu-
PYIOT IPYT C IPYTOM.

B rpyrme KOHTPOJIS BBISIBIIEHA TOCTOBEPHAS KOPPEIISIINST MEX-
Iy KOHIIEHTpaluel amurmoHeKThHa U ypoBHeM t-PA (R=0,59,
p<0,05), 4To MOXET OTpaxaTb €IMHOOOPA3HYIO AKTHBHOCTD
Pa3IMYHBIX KOMIOHEHT aHTHATEPOT¢HHOM CHCTEMbI OpraHM3-
Ma. OtcytcTBue Takoi koppensiuu (R=-0,08, p<0,05) B rpyn-
TIe TTAIIMEHTOB C aTepPOCKIePOo30M OpaxuolearbHBIX apTepuit
TOBOPUT O CEPhE3HOM AUCOaTaHCe STUX CTPYKTYD.

Oo0cyxenue

PazHoo0pa3ue naTto6MoXMMUYECKMX IPOLIECCOB, COMPOBOX/IA-
IOIUX aTePOCKIEPOTUYECKOE TIOPakeHUE COCYNOB, MO3BOJISET
OIIPeNeTUTh HEKOTOPHIC BEXU €T0 Pa3BUTHS M, BOZMOXHO, Tap-
TE€THO BO3[EHCTBOBATh HA HUX.

[IpuBeneHHbIe BbILIE PE3yIbTaThl HATISIHO AEMOHCTPHUPY-
0T, YTO Yy MalMeHTOB ¢ aTepockiepozom BCA ormevarorcst
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pa3HOHAIIpaBJIcHHbIC M3MCHEHHS B CONEPXKAHWM M3yIaeMBIX
OMOMapKepOB. YUMTHIBas 3THONATOTCHETMYECKUE AaCIEKThI
(bopMHpOBaHISI aTEPOCKIEPOTIYECKON OJISIIKY, TIPEACTaBIS-
€TCS BO3MOXHBIM BbIICJNCHUE OBYX TPYIIN (PAKTOPOB — IMpPO-
aTepOTCHHBIX M aTepOIPOTEKTUBHBIX. [OBOpPST O IMOCNIEIHNX,
HYXHO B TIEPBYIO OYepeib 00paTUTh BHUMAHKE Ha TTOKa3aTeln
3HAOTeNMaIbHON (yHKUIMU. OKcua a3oTa, obOpasylolIuiics B
SHIOTENUH TP YYaCTUU (PepMEeHTa SHIOTeTHAIbHON CHHTa-
3bl okcuaa asota (eNOS), mpencrapiseT co0oit MOLIHBINA co-
CYIOpACIHIMPSIONINI areHT, MMEIOIIUN OrpOMHOE 3HAUYCHME
B BO3HMKHOBEHUH TaKOTo (peHOMEHa KaK IOTOK-3aBMCHMAas
Bazoauaarauus. ITomumo atoro, NO yMeHbIIaeT arperamuio
TPOMOOIIUTOB, 3aMEUISIET aNTe3MI0 MOHOIIMTOB M JICHKOIINTOB
K SHAOTENNIO, MHIMOMPYeT MpOuepalMio TIagKOMbIIIeY-
HBIX KJICTOK, a TaKXKe MPEISITCTBYET OKHUCICHUIO XOJIeCTePIHA
JIUTIONPOTEUAOB HU3KOM IMIOTHOCTH [22]. AHTUTPOMOOTHYE-
ckoe BrssHue NO MOXeT Takxke ObITb CBSI3aHO C OTPUIIATENb-
HBIM BO3IEHCTBMEM Ha 3KCIIPECCUI0 MHTMOMTOpA aKTHBATOpa
miazmuHoreHa — 1 (PAI-1) — mpoTtpomboTuyeckoro Genka
[13]. Cumxenue aktuBHocTH NO, HabmomaeMoe HaMU y Tia-
LIMEHTOB C aTePOCKIEPO30M, CBUIETEIBCTBYET 00 UCTOILCHUN
AHTUATEPOTEHHOTO ITOTEHINAIA COCYIUCTON CTEHKH. DTO IO/ -
TBEPKIACTCS U KOMIIEHCATOPHBIM YBEIMUYEHUEM CONEPXAHMUS
MeTtabomntoB NO — HHATpaTa M HUTPUTA, YTO MOKHO paccMa-
TPUBATh KaK aIaNTHBHBII MEXaHI3M B YCIOBHIX HapacTalomIei
IMCGHYHKIMN SHIOTETNS.

OnHo# U3 BO3MOXHBIX TPUUUH TUTIOGYHKLIKU cucTeMbl NO
spysiercs runeprponykiss ADMA — 3HIOreHHOro WHTruou-
TOpa OKCHia a30Ta. B pazHoe BpeMs uccienoBaTeissMu OblIo
MIPOICMOHCTPUPOBAHO COYETAaHWE BBICOKMX KOHIIEHTpALii
ADMA ¢ npyrumu pakTopaMu prcKa MporpeccupoBaHus aTe-
pocKJIepo3a: TMIepXxojecTepuHeMMel, apTepuaibHON THUIIep-
TOHUEH, TUnepTpurIuiepuaeMueii [12], caxapHsiM 1ruabeToM
[5], MHCYTMHOPE3UCTEHTHOCTHIO, TMIIEPrOMOLIMCTENHEMUEH
[23]. B HacTosIIIEM UCCIENOBaHUU TTPOJEMOHCTPUPOBaHa 00-
patHas 3aBucUMOCTb ypoBHeit ADMA u NO, mpuyeM TOJIBKO
y naiueHToB ¢ atepockiepo3om BLIA. JlaHHoe HabmoneHue
MOXET OTpaxaTb MmaroreHeTnyeckyro poib ADMA B 3amycke
U JaJbHEHINEM pPa3BUTUM aTEPOreHHOrO KacKala peakiivid,
TIPUBOASAIINX K SHIOTENIUANBHOM TUCHYHKIMYU (TTOCPEACTBOM
CHIDKEHUSI TUa3MeHHBIX ypoBHEH NO) 1 (hopMUpPOBaHMIO aTe-
POCKJIEPOTUYECKOI OIISAIIKH.

t-PA — 0oaMH M3 BaXHBIX 3JIEMEHTOB AaHTUTPOMOOTEHHOM aK-
TUBHOCTH 3HIOTENHUS, 00ECIICUMBAIOIINIA TIpeBpalieHne He-
AKTUBHOIO IUIa3MMHOTCHA B IUIA3MUH — YIApHBIA (epMEHT
(OMOPMHOIUTHIECKON CHCTEMBI, U4TO TO3BOJISET paccMaTpu-
BaTb €ro B Py aTepONpOTeKTUBHBIX BemecTB. CHkeHre NO
COTPOBOXKIAETCS YMEHBIIEHUEM €ro TIa3MEeHHOM KOHLIEHTpa-
uun. Hammare Takoii CHIBHON TIOMOKUTEIBHOM B3aNMOCBSI3N
y MalMEHTOB ¢ aTepockiepo3oM B cucteme BCA cBuneresnb-
CTBYET, CKOpee Bcero, 0 (GoOpMUPOBaHUN MPOTPOMOOTUYECKOTO
COCTOSTHUSI KPOBH, KOTOPOE IIPOTEKAET OMHOBPEMEHHO CO CHU-
KeHHeM (YHKUUKU (GUOPUHOIUTUYECKON CUCTeMbl. BaxkHOCTb
VKa3aHHBIX HAPYIICHW! IMOMICPKHUBACTCS TeM, 9TO HMMEHHO
U3MEHEHMsI TeMOPEOJIOTMYECKMX M TeMOCTaTUYECKUX TTOKa3a-
TeJIell UTPAIOT BEAYINYIO U B Psifie CIIyJaeB PEIIaloIIyio POJb B
pazButuu nmemmuyeckux HMK [1].

XapakTepu3sysa (GUOPUHOIATUIECKOE 3BEHO TeMOCTa3a, CTOMT
otMmeTuTh U nmoseneHue PAI-1 — depmeHTa, HHTUMOKMpPYIOIIETO
(bubprHOIM3. OOHAPYXEHBI pa3HOHAIIPABICHHBIC N3MCHEHUS
B comepxxaHuu t-PA u PAI-1 kak matou3nonornyeckux aH-
TaroHUCTOB Y MALIMEHTOB C aTepockKiaepo3oM B cucteMe BCA.
N3BecTHO, YTO OMMCHIBaEMbIE MOJEKYJIBI UTPAIOT CEPHE3HYIO
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poib B aTeporeHe3e. OMHMM W3 ITaBHBIX COOBITHIA, JIEXKAIIIX
B OCHOBE aTepocKiieposa, SBISeTCS MHIMOMpoBaHUe Guopu-
HOJIM3a B CBSI3U C YBEIMYEHUEM KOHUEHTPALMU U aKTUBHOCTU
PAI-1, asnsiomerocs, mo ¢Boei cyTv, MHIMKaTopoM Headdek-
TUBHOTO (pubprHonu3a [21]. Yka3aHHbIe HapyLIeHUs BEAyT K
o0pazoBaHui0 TpoMba [29] M mecTadMIM3AIMU aTEPOCKIEPO-
TH4yecko 6k, KpoMe Toro, mobilieHNe KOHIEHTPALUK
PAI-1 B mna3mMe XpoBM 4acTO COYETAETCSI C MIIEPIIMKeMUEiH
U OTMEYEHO MPU MHOTHUX COCTOSTHMSX, BKJII0YAsl MeTaboInye-
CKUIi CMHAPOM [6], caxapHblii 11a0eT 1 OXUpPEHUE. YUUTHIBAS
BhIleyKazaHHoe, PAI-1 — 310 mpoBocnanuTenbHas, poKoary-
JsiHTHAs ¥ npodubdpotuyeckas Mojekyna [32]. CooTHoleHue
PAI u t-PA gBisgercs MHAMKATOPOM COCTOSIHUSI CUCTEMBI (Pu-
OpMHOJIM3a Y MallMeHTa U, TAKUM 00pa3oM, prcKa TpomM003a 1
nuemuyeckux HMK.

NHtepecHbIM MpeacTaBiseTcs: pakT OTCYTCTBUSI B HALMX Ha-
OJTIONEHMSIX CBSI3W BBISIBICHHBIX M3MEHEHUIT ¢ BO3PAcTOM IIa-
LIMEHTOB, YTO MOXET CBUIETEIbCTBOBATH O MPUHIMIIHAAILHO
MHBIX, OTIIMYHBEIX OT BO3PACT3aBUCHMBIX IIPOIIECCOB CTape-
HUS, MATOreHETMYECKUX aCIeKTax Pa3BUTHUSI COCYAMCTOrO IO-
paxenus. CrnefyeT cka3aTh, UTO YCWJIEHHE T€MOCTaTUYECKOM
aKTHUBALIMU HapsIIy C HapacTaHMEM CTENCHU SHAOTEIHATbHOM
JUCGhYHKIMKA Y TAlMEHTOB C <«aCUMMTOMHBIMU» (opMaMu
atepockiepo3a BIIA — omHM U3 LeHTPaNTBbHBIX MATOMU3NOIO-
TMYECKUX 3BEHbEB PeaTM3alMi OCTPhIX 1IepeOPOBACKYISIPHBIX
SIM30[I0B BHE 3aBUCHMOCTH OT ITaTOTEHETHUYECKOTO IIOATUIIA
MIIEMUYECKOTo MHCYIbTa [3].

AIMTIOHEKTUH OBUT BEIOpAaH B Ka4€CTBE MapKEPHOM MOJIEKYJIBI
(amMImOKMH) B HACTOSIILIEM MCCIIEOBAaHUM, TIOCKOJIBKY B MHOTO-
YHUCIICHHBIX paboTaxX MOKa3aHa ero aTepOIpOTeKTUBHAS POIb
B OTHOILICHUU Pa3BUTHS aTEPOCKIEPO3a U TIOOATBHBIX COCY-
IVICTHIX OCTOXHeHU. OH MHIHOMpyeT pa3sHOOOpa3HbIe MeXa-
HU3MBI, JIEXaII[1e B OCHOBE aTeporeHe3a; SKCIPECCUI0 MOJIEKYI
are3uy B SHIOTENUANBHBIX KIeTKax [26; 28], mponudepaliuio
[J1aIKOMBIIIECYHBIX KJIETOK [7], in vitro 00pa3oBaHKe TEHUCTHIX
Kietok [27]. B husnosornyeckux KOHLEHTPALUSIX afUIMOHEK-
THH TPETATCTBYET aATe3uy MOHOIIUTOB K SHAOTEINIO, TIpeBpa-
IIEHUIO MaKPO(aroB B MEHUCTIC KJIETKU M CEKPELIUM TOCIe-
HUMHU (pakTOopa HeKpo3a omyxonu [24]. ATepomnpoTeKTUBHbIE
CBOICTBA aMUITOHEKTHHA OBLIM IIOKA3aHbI HAa XKUBOTHBIX MOJIE-
JIs1X [25], a rtUmoagunoHeKTHHEMMS BBISIBISIACH Y ALIMEHTOB C
OXHpPEHNEM, CaXapHBIM TMa0eTOM 2-TO THIIA U MUIIeMIYEeCKOM
6ose3Hbto cepaua [15; 18]. OTMeueHa U TecHas CBsA3b YKa3aH-
HOTO TOpPMOHA XM POBOI TKAHU U ¢ HAPYIICHUSMHE YTIICBOTHOTO
obOMeHa, B YaCTHOCTH, BXomamux B ctpyktypy MC. B Hamem
MCCIIENOBAHNY BBISIBIICHO, UTO Y ITAIIIEHTOB C «aCUMITTOMHBI-
Mi» cTeHo3aMu BCA KOHIIGHTpalus aguiIOHeKTHHA 3HAYMMO
U CYLIECTBEHHO (IIOYTH B ABa pa3a) Huxe HopMbl (p=0,0002).
D70 HAOMIONEHNE MOTIEPKUBACT MOTCHIIMAIBLHO OHY U3 BeAy-
KX poJieil aTUIMOHEKTHHA (CHMKEHMSI €ro YPOBHS B KPOBH) B
MHUIMAIAN ¥ TIPOTPECCHPOBAHNU TIPOATEPOTEHHBIX M3MEHE-
HMUIA, 4TO COIJIACYETCs C pe3yabTaTaMu APYTux aBTopos [16; 33].

Lp-PLA, — 310 Guonoruyeckas MONEKyIa, CHHTE3UpyeMas
MakpodaraMu B aTE€pOCKJIEPOTHYECKON Onsiike (0cobeH-
HO MHTEHCUBHO — B OJISIIIKAX COHHBIX apTepHii), a 3aTeM 4e-
pe3 TOBPEXACHUS B TOKPHIIIKE aTepoOMbl IMPOHMKAIOUIAS
B OOLIMIA KPOBOTOK, THE CBSA3BIBACTCSA C IMPKYJIMPYIOIIUMU
B TUTa3Me aTepOTeHHBIMM YaCTUILIAMU JIUTIOTIPOTEHIOB HU3KOM
mwioTHOCTH [4]. OTMEUCHO IIPEMMYIICCTBEHHOE HAKOILICHHE
Lp-PLA, B «yA3BMMBbIX> ¥ HECTaOMIbHBIX aTepPOCKIEPOTHYE-
ckux Omstmikax [31]. ¥V maumenToB ¢ atepockiepo3oM B BCA,
OBbLIO YCTAaHOBJICHO IOCTOBEPHOE IOBBIIIEHWE CONEPXAHMUS
Lp-PLA, (p<0,0006). Panee mpoBeneHHBIE HCCIEIOBAHUS
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Tabnmua 2: MpoaTeporeHHLIE 11 aTepoNpOTEKTUBHIE GHOMAPKEI.

MpoateporexHble | ATeponpoTEKTUBHbIE
l'emopenorus 1 remocTas PAI-1 t-PA
OHpoTenuanbHas ADMA NO
AMchYHKUmMS

Lp-PLA,
Bocnanenune TNF-
AIMNOKMHBI AIMNOHEKTUH

TI0 OLIEHKE MPOTHOCTUYECKOTO 3HavyeHus Lp-PLA, mokasanu,
YTO Macca M akTMBHOCTH Lp-PLA, sBisfioTcst MpeauKTopoM
Pa3BUTHUSI MHCYJIbTa BHE 3aBUCUMOCTH OT IMpPEIIEeCTBYIOLIETO
1epedpoBacKyYISIPHOTO aHaMHe3a [9].

®akrop Hekposa omyxonu anbda (TNF-0) — onuH U3 0CHOB-
HBIX MEOMATOPOB BOCITAJICHMS B OpraHU3Me, O0JamarolIuit
MHOTO()AKTOPHBIM ¥ HEOTHO3HAYHBIM BIMSIHMEM Ha COCYIU-
ctyto narosoruio [17]. TTomuMo ycuaeHHsl POKOAry/ISITHOTO
noteHuuana [20], TNF-o BbI3bIBaeT IrUIepaKCIpeccuio mpo-
BOCIIAJIUTENIBHBIX, IPOATePOTeHHBIX M IMPOTPOMOOTHUECKUX
reHoB [10]. B HacTosieM MccienoBaHUM ObLIO BBISIBICHO JI0-
CToBepHOe ToBbIIeHne YpoBHs TNF-0, B OCHOBHOI Tpyme
MO CpaBHEHMIO ¢ rpymmoii KoHTpons (p<0,0001), yro Moxer
CBUJIETENILCTBOBATD O TEKYLIMX JECTPYKTUBHBIX ITPOLIECCaX MPU
MIPOrPECCUPOBAHIH aTePOCKIEPO3a.

TakuM 00pa3oM, ¢ OMPeNeNeHHOl 071eii YCIOBHOCTH MOXHO
pasziesuTh MccileI0BaHHbIe HAMKU OMOMapKephl Ha TIpoaTepo-
TeHHbIE U aTePONIPOTEKTUBHBIE (TabI. 2).
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3akmoyenue

[lIupokoe BHempeHME B KIMHMYECKYIO IPAKTHKy METOIOB
AHTHO- W HEHpOBM3yalU3alUU JAJ0 HMITYJIbC IPEBEHTHB-
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cTpod.

CTouT YnoMsIHyTb 00 OrpaHMYEHUsIX HACTOSILEH paboThl. Bbl-
COKMii TIPOLIEHT KOMOPOMIHOCTH (TIPAKTUYECKM HEM30EXHBIN
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The article discusses the results of a study of asymptomatic pa-
tients with a severe stenosing process in the brachiocephalic
arteries (in a model of carotid atherosclerosis), with emphasis
on determination of biochemical markers associated with vari-
ous stages of atherogenesis. The definition of a group of pro-

atherogenic and atheroprotective biomarkers is suggested and
substantiated. Correlations among biomarkers are described.
The correlations have potential etiopathogenetic nature, which
necessitates further validation of these pathological changes in
wider groups of patients.
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I1ponseHHBIN JOMITJIEPOBCKUA
MOHUTOPMHT MO3IrOBOI'0 KPOBOTOKA
IIPU pa3HbIX ITOATUIIAX
UIIIEMHWYECKOIo MHCYJIbTA

AJO. oaymmn, M.M. Onunak, U.A. Bo3uiok, C.H. Annmesckuii
@I'bBOY BIIO «Boenno-meduuurckas axademus um. C.M. Kuposa» MO PO

HM3yuena dunamuia M03208020 KPOBOMOKA 8 OCHPOM NEPUOOe ULEMUHMECK020 UHCYAbIMA C YHeMOM e20 Namo2eHemuteckol Kaaccuduikayuu. Anaaus yrvmpa-
36YKO08bIX NAPAMEMPOB NOKA3AA, YMO 0c000e GHUMAHUE 00ANCHO ObiMb 0MBLOCHO He KAYECMBEHHbIM, ( KOAUYECHeHHbIM napamempam kpoeomokd. Junamu-
K@ M03208020 KPOBOMOKA MU Pa3HOl 3Mu0A02uY yepeGpanbHo20 UHCYAbMA NPOSeAAeMCs CReyuUHecKUuMU U3MEHeHUAMIU AUHEHIHbIX CKOPOCMell, Ym0 OMHOCUM
HOOMUN UHCYAbMA K (DaKmMOpam, onpedesolyum Heo0Xoo0umocmsy npooseHHo20 MOHUMOpUHea. KauHuKo-uHcmpymMeHmanbHas oyeHKa paeumus paccmpoiicme
2eMOOUHAMUKY 8 Nepuo0 60CCMAHOBACHUS KPOBOMOKA NOCAe UHCYIbMA, BbinoAHeHHas Hamu ¢ nomowio Y3, nokazana, wmo 6 asucumocmu om smuonoeuu
ULUeMUHMeCK020 UHCYAbIMA B0CCAHOBACHUE NOKA3AMeAell, XaPaKMepU3yIoWUx 6HyMpUMO03206Yi0 2eMOOUHAMUKY, 00 HOPMAAbHbIX 3HAUEHUT NPOUCX00UM HeoOUHa-
K080 U UMeem c8ou 0cOBeHHOCHU, KOMOpbie HPU CB0eBDEMEHHOM 00HAPYIICEHUL MO2Ym ROBAUSMb HA KOPPeKYLIO Cpameeut u makmuku Aevenus. Ha ocrosanuu
HOAYMeHHbIX OaHHbIX npedtodicel OughdepeHUUposantblil an2opumm npooieHHo20 0ONNAEPOBCKO20 MOHUMOPUHA MO3208020 KPOBOMOKA 8 OCMPOM nepuode uiie-
MUMECKO020 UHCYAbIMG.

Knrouesble ¢10Ba: MHCYIIBT, OCTPBIN TIEPHOM MIIEMITIECKOTO MHCYIIBTa, MATOTCHETUIECKIE TIONTHTIB MHCYITBTA,
VJIBTPa3BYKOBOI MOHMTOPUHT, VIBTPa3ByKOBas JOMILICPOrpacdusl.

Bsenenue A. Arslantas u coasr. [18], ero yaie MOXHO 3aUKCUPOBATh Ha
3 CyT, a IPOMOKUTEILHOCTD €TI0 COCTABIISIET OKOJIO 3 HEl;
AKTyalbHOCTh 11epeOpOBaCKY/ISIPHOM MATONOTUU OMpeneisi-
€TCsl He TOJIBKO YPOBHEM CMEPTHOCTH M WHBAIMIM3AINK Ha- — MOBTOPHBIA MHCYJIBT; CTOUT OTMETUTh, YTO 23% UHCYJIBTOB
ceJIeHMsI, HO M 3KOHOMMYECKOW COCTABJISIONICH 3TarnoB Mpo- SIBISIIOTCS TTOBTOPHBIMH, a 45,5% 13 HUX UMEIOT TIOATHUII, OT-
(punakTuku, gedeHus: U peadunurtauuu. JluarHocTuueckue u JIMYHBIA OT MEPBUYHOTO [23].
TepaneBTUYEeCKUe METONBI TPYLOEMKH, 3aTPaTHbI 110 BpEMEHU
MU He oKymaeMbl. [l IMarHOCTMKYM MHCYJIbTa MCIOMb3YeTcs TakuM 00pa3oM, MPOTHO3MPOBAHME MOBEAEHUSI MO3TOBOTO
0O0JIBIIIOEe KOJTMIECTBO MCCIEAOBAHMN C IIEIBI0 OIpEedeTCHIS KPOBOTOKA Y KOHKPETHOTO TTAIIEHTA MOXET SIBUThCSI BaXKHOIM
OCHOBHO! TIPUYMHBI UIIEMUYECKOTO MpoLecca U MEXaHU3MOB 3amayeil MTUarHOCTUKU W MpodUIaKTUKKA MOBTOPHOIO liepe-
€r0 pa3BUTHS. BBUAy crenmbmIHOCTH MOIBUIOB HIIEMUUeE- OpaJIbHOTO COCYIMCTOro 3Mmm30ma. BMmecTe ¢ TeM B mccienoBa-
CKOTO TOBPEXIEHMS MO3TOBOTO BEILECTBA, JAHHBIE 110 UX MH- HUSX, TIOCBSIIECHHBIX MAIMEHTaM C UIIEMUYECKUM HHCYJIBTOM,
(hopMaTUBHOCTH, OCOOEHHO B IMHAMUKE 3a00JI€BaHMUs, KpaiiHe B OCHOBHOM 0OOpaIaeTcsl BHMaHKe Ha aCHMMETPHIO MO3TOBO-
npotuBopeurBel. HeobxommmMocTs co3manus muddepeHInpo- ro KpoBoToka. [Ipy 3ToM B cBoeM 00JIBITMHCTBE AU hepeHIIN -
BaHHOTO MPOTOKOJIA UCCIE0BAaHUS IPUMEHUTEIBHO K 3THOMA- alus MalKXeHTOB OrPaHNYMBAETCS HATMYMEM UK OTCYTCTBUEM
TOTCHETUIECKOM COCTABIISIIOIICH OCTPHIX HApYIIEHUI MO3TOBO- MOJTYIIAPHOTO MIEMITYECKOT0 MHCYIIbTa 0e3 yueTa IaToreHe-
ro KpoBoooOpatieHusi (OHMK) HecomHeHHa. TUYECKOTO MEXaHM3Ma €ro pa3BUTHUS, a BPeMEHHbIE Mapame-
TPBI TUATHOCTUKKM OOBIMHO OTPaHMYMBAIOTCS TIEPBBIMH IBYMS
LlemecooOpa3HOCTh BHIMOIHEHUS TUCKPETHOTO MOHMTOPMHTA HeIeNsIMU OT ero aebiota. Cpenu yIbTpa3ByKOBBIX ITapaMETPOB
onpenenseTcss HeCKOJbKUMY MPUUMHAMU, HanboJiee BaXKHBIMU HauOoJiee YacTo UCIMOJb3YIOTCS CPEIHSS JUHEHas CKOPOCTh
13 KOTOPBIX SIBJISTIOTCSI: KPOBOTOKA M MHIEKC MYJIbCATUBHOCTH, IPYTHUE XKe ITapaMeTPhI
Yalle BCEro BOBCe HE YUMThIBAIOTCA. [t OLEHKM AMHAMUKU
— pernepdy3MOHHOE TOBPEXKICHNE IIOCTIE BOCCTAHOBIICHHUS KPOBOTOKA B OONBIIMHCTBE CJIyJaeB MCIIOIB3YIOTCS HaHHBIC
KPOBOTOKA, BeAylllee K IeMOPParnyeckomy IPOIUTHIBAHUIO, JIOKAMU BHYTPEHHEW COHHOW M CPEIHEN MO3rOBOW apTepuid,
MpUYeM MOBPEXIEHUE TeM CUIIbHEe, 4eM OOJIbIle TPOIO0IKM- a TIPOIUICHHBII MOHHUTOPHHT TPOBOAWTCS JIUIOL B IIEPBBIC
TeJIbHOCTD UIilleMuH [22]; 1-2 Hex oT 1e0I0Ta ¢ KOHTPOJIBHOM OIIEHKOM JIMHEHBIX CKO-
pocTteii KpoBoToka vepe3 3 win 6 Mec. Pabor xe, mpeacraB-
— Tunonepdy3uOHHBII CHHIPOM: M3BECTHO, YTO HU3KHE CKO- JISIONIMX Pe3YJIbTaThl KOMIUIEKCHOTO 00CICIOBAHMS COCYIOB
POCTH KPOBOTOKA B MarMCTPabHbIX apTePUsIX TOJOBHOIO MO3- TOJIOBBI U IlIeM C YYETOM BCEX YJIBTPa3BYKOBBIX MapaMeTpOB U
ra KOppeJupyloT ¢ yXYALIEHUEM HEBPOJIOTMYECKOro neduuura COCYJIOB, HAaMM HaiiieHO He ObLI0. EAMHCTBEHHO JOCTYMHBIi
K MCXOMY OCTPOTO Ieprojia MHCyibTa [21]; MIPOTOKOJI IIPOIOJIKUTEIBHOTO TPaHCKPAHUAIBHOTO IOMILIe-
POBCKOTO MOHUTOPUHTA TPU Pa3IMYHON TATOJOTMM HEpPB-
— 11epeOpasibHbIiA BA30CTa3M, SBJISIOUIMIACS OCHOBHOM TIPUYK- Hoit cucteMbl ObIT omyoaukoBaH B 2000 . A. Alexandrov u
HOIt OTCPOUYECHHO 3200/1€BAEMOCTH U CMEPTHOCTH; TI0 JAHHBIM M. Joseph. OnHako M OH He MO3BOJSIET OLEHUTb HEOOXOIM-
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OPUTMHAITBHBIE CTATBIA. KnuHwyeckas HeBponorust

MOCTDH BBINIOJTHEHUA ITPOAJICHHOI'O IOIIIJIEPOBCKOIO MOHHUTO-
pUHIra Ipu pasjdYHbIX HOATUIIAX MINECMMYECCKOIO MHCYJIbTa
3,4, 11, 12, 14,16,17, 20, 24, 25, 27].

N3yyeHue ocobeHHOCTE U3MEHEHMSI MO3TOBOTO KPOBOTOKA B
0CTpoM Tieproae MHCYbTa (10 30 ¢yT) ¢ yU4eTOM reTeporeHHO-
CTH €T0 MIPUPOIbI C BEIPAOOTKOM Ha 3TOM OCHOBE TMArHOCTUYE-
CKOT0 IIPOTOKOJIa IPUMEHEHHUS YIBTPa3ByKOBOI JOIILIEPOrpa-
(buu 1 cocTaBUIO OCHOBHYIO HeJIb Haeil paboThI.

Marepua/sl 1 METO/IbI

Ha nepBoM 3tamne paboThl ObLIM MPOAHATU3UPOBAHbI JOCTYII-
Hble MCTOYHMKHM JITEPATypHl, YIIOMUHAIONINE peepPEeHTHBIC
3HAYCHMST KAYeCTBEHHBIX U KOJMMUYECTBCHHBIX YIBTPa3BYKOBBIX
MapaMeTpOB MO3TOBOI0 KPOBOTOKA, PE3yJIbTATOM YEro SBUIACh
eIHAsl HopMaTHBHas 6a3a oKa3aTesIell y U pa3IMIHbIX BO3-
pactHbIX Tpynn [2]. C Leabio TOBBIIEHUST YyBCTBUTEIBHOCTH
BBIOPAHHOTO METO/A MCCIIENOBaHMSI, Ha OCHOBAHUM COTIOCTAB-
JICHUSI TOTITUICPOBCKUX JAHHBIX C UCXOIOM 3a00JIeBaHNUS, HAMU
OBITH TIEPECMOTPEHBI OLIEHOYHbIC KPUTEPHUH ISl OTTPEIETCHHS
Hal- M MOIIOPOrOBHIX («Cy0-/KPUTUYECKUX») OTKIOHEHWI
VJIBTPa3BYKOBBIX ITapaMeTpoB [8].

Ha Bropom 3Tame auMHaMMYECKOW MOMIUIEPOBCKOM OLIEH-
Ke TIOABEPIIMCh 54 TalMeHTa ¢ KIMHMYECKOM KapTWHOM u
MP-mpr3HaKaMy MIIEMUYECKOTO MHCY/IBTA B IepBEIe 24 Yac
ot ne6tota. Bo3pacT maiueHToB BapbrpoBa oT 26 10 84 neT.
[Mpeobnananu GobHBIE B BO3PACTHOM Ipymiie cTapiie 60 et
(cpemuuii Bospact 6815,62 net). [TalmeHTHI TPYIOCTIOCOOHOTO
Bo3pacta (Mojioxe 60 er) cocraBuiu 38,9% (21 yen.). 3Haunm-
TeJIbHOE TpeobnagaHue Myx4uH (n=48, 88,9%) 6bL10 00yCI0B-
JIEHO 0COOEHHOCTBI0O KOHTMHIEHTA MOCTYMAONIMX Ha CTAIMO-
HapHoe JiedeHrue B BMenA 60JbHBIX.

V3T cocynoB rofioBsl U 1€ TPOBOAWIN MPU MOCTYIUICHUU
(I Touka uccnenosanus), Ha 7-¢ (II Touka), 14-¢ (III Touka),
21-e (IV Touka) u 30-¢ cyrku (V Touka). sl MpOTOKONIb-
HOW YJABTPa3ByKOBOW AOMILIEpOrpaduy MPUMEHSUTH armapar
«CITEKTPA» dupmbl «AdanuHa» (Cankt-IletepOypr, Poc-
cust). MccnemoBany sKCcTpakpaHUAIbHBIE (COHHBIE apTepuu —
natuuk 4 MIi; ITA B cermente V3 — 2 MIi1) u uHTpakpaHu-
anbHble (matyuk 2 MIi) apTepuu ¢ perucTpaneil OCHOBHBIX
KaueCTBEHHBIX U KOJIMYECTBEHHBIX IOMIIIEpOrpaduuecKux mo-
Kazareneil. Bcero manueHTaM, BOLIEHIIMM B aHATU3UPYEMYIO
rpymiy, BeimonHeHo 254 Y3/1I-uccnenoBanust.

O6paboTKy MOJYYEHHBIX pPe3yJbTaTOB C HCIOJb30BaHUEM
napamMeTpuyecKuX U HemapaMeTpUYecKUX METOJOB BapHa-
LIUOHHOW CTATUCTUKH, ONpPENeeHHEM CTaTUCTHIECKOM 3Ha-
YYMOCTH JOCTOBEPHOCTHM pa3NUyMil CPaBHMBAEMbIX BeJIH-
YKH IPOBOIMIN ¢ TOMOIIEIO TIporpamm Statistica Bepcun 6.0
n SPSS Statistics 19.

N3HavyaneHO, B COOTBETCTBUY C aHAMHECTUYECKUMU, KJIMHUYE-
CKUMU U MHCTPYMEHTAIbHBIMU JAHHBIMM, HA OCHOBaHIM KPHTE-
pueB knaccuduxaiu OHMK no uinemuyeckomy TUITY Bee Ma-
LIMEHTBI ObLIX pacTipee/ieHbl [0 Pa3IMYHbIM IpyImaM (Tao. 1).
B nanpHeiimeM mo KputepusM pacrpeneieHus MpoaHaIu3upo-
BaHa IMHaMKKa MO3TOBOTO KPOBOTOKA B KaXI0i rpymme.

AHanu3 rpynn, nupdepeHIMpoBaHHBIX MO BO3PAcTy, OacceitHy
OHMK, TsxecTr MHCYIBTa Ha OCHOBAHMH INKAJbI MHCYIIBTA
HaumonansHoro nHctutyTa 3m0poBbst (National Institutes of
Health Stroke Scale, NIHSS) [19] mpu noctyruienuu, cremne-
HU HapyIIEHUS TeeCIOCOOHOCTH 10 MOAU(DUIIMPYEMOIi IIKae
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TabnmMua 1: XapakTepucTvka 00CNE0BAHHbIX OMbHBIX.

Mokasarenb Kpurepuii 6::::|:x %
Monoxe 60 21 38,9
Bospact
Crapuwe 60 33 61,1
CMA 43 79,6
OHMK B nesoii CMA / 25 46,3
Eacceiin OHMK OHMK B npagoit CMA 18 33,3
OHMK B CMA / 43 79,6
WHTaKTHBIV 6acceiin 43 79,6
BBE 1 20,4
0—4 6anna (nerkuit) 1 20,4
5-15 6annos
TaxecTb HEBPONOTMYECKOrO (CpemHe creneHn) 23 42,6
Aeuyma 16-20 6
Ha ocHosarun NIHSS anios 11 20,4
(cpepHeTsXenblit)
>21 6anna (Taxenbii) 9 16,6
CreneHb HE3aBUCMMOCTH 0-2 6anna 17 31,5
OT OKpYXaloLnX 3—4 6anna 11 20,4
10 MoAMGULMPOBAHHOM
wkane Rankin (mRS) 5 Gannos 26 48,1
AtepoTpomboTMYECKUiA 6 1,1
Kapavoambonuyeckuin 15 27,8
MoaTin NWEMKUYECKOTO N - ” 204
WHCYNbTa AKyHAPHI :
'emoamMHamMmnyeckui 6 11
'emMopeonornyeckuii 16 29,6
Bcero 54 100

Rankin (mRS) BbISIBUI JMIIb HEKOTOPBIE 3aKOHOMEPHOCTH,
npelcTaBleHHbIE HAMU paHee [3, 6, 8]:

— TIpY HEBO3MOXHOCTH YCTAHOBUTH TOATUM IJisl OTpefere-
HYSI HeOOXOIMMOCTH MpofieHHoro MoHutopudra MK cnenyer
OpUEHTUPOBATHCS He Ha bacceiiH nHeynbta (B CMA) 1 Bo3pacr,
a Ha BBIpaXkeHHOCTh HeBpojiornueckoro aeduunta (mo NIHSS)
B 1e010Te 3200/1€BaHMUS;

— B ciyyae OHMK B BepTeOpanbHO-0a3mMIsspHOM OacceliHe
(BBB) MOHUTOPHHT ciIeayeT IMPOBOIWUTH, 0OpaIiasi BHUMAaHIE
MPEUMYIECTBEHHO HAa CMEXHBIE C OCHOBHOM apTepueit CoCyIbl
(ITA, 3MA);

— 00s13aTeIbHOMY TPOVICHHOMY MOHUTOPUHTY JOJKHBI MOJ-
BEpraThCsl MAIMEHTHI C HEBPOJIOTMYECKUM Jeuriutom Gonee
15 6amnoB mo NIHSS. ITauueHT ¢ MUHUMAJIbHBIM HEBPO-
JIoruyeckKuM aeduuutoM (MeHee 5 0a/uioB) HE HyXAAOTCS B
MOHUTOPUHTE Mepdy3uK roJOBHOTO MO3Ta B OCTPOM TMepHOJIe
UHCYJIBTA;

— aHaJIM3 JMHEHHOTo MO3roBoro KpoBotoka (MK) manueHToB,
pacrmipeneneHHbIx Mo mRS, BEISIBUI MOX0XWE TEHIECHIMHU, YTO
W TIPY PACIPENENICHUU MO BBIPAXKEHHOCTH HEBPOJOTMYECKO-
ro neduiura, HO MEHee NeTATU3UPOBAHHbIE B CUJITY MEHBIIEH
YHUDUIMPOBAHHOCTH IIKAJIBI.

[MoygeHHbIC paHee pe3yasTaThl MOTPedoBanu Gonee mTudde-
PEHIIMPOBAHHOIO MOAXOAAa K MallMeHTaM B OCTPOM Iepuoje
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MILEMUYECKOro MHCY/bTa. COINIACHO OTEYEeCTBEHHOM KJIACCH-
uxamuu [1, 10, 13] Bce GobHbBIE ObLTM pacrpeae/IeHbl Mo clie-
JYIOLIAM STHONATOTEHETUYECKUM ITOATUIIAM:

1 rpynna — aTepoTpoMOOTUYECKUIA («A»), 2 TpyIIIa — KapAuo-
ambonmueckuit («K»), 3 rpynma — nakyHapHsiii («JI»), 4 Tpym-
nma — remopeosoruyeckuit («I'P»), 5 rpymnma — remoguHaMuye-
ckuii («I'»).

Pe3yibratel i 00CyK1eH1HE

IIpu aHanu3e AMHAMMKK MO3TOBOTO KPOBOTOKA IO COCYAaM
TOJIOBBI U ILIEW B OCTPOM TepHOJie MIIEMUIECKOTO NHCY/IBTA B
KaxXI0H TpyIie BhISIBIEHO CHUXEHUE OMpeaeeHHbIX KoJauye-
CTBEHHBIX TTAPAMETPOB KPOBOTOKA K MCXOIY OCTPOTO TepHoa.
W ecau Ha ucxome MepBOi HeAeaM OTMEYanoch «CyOKpPUTHU-
4YeCcKoe» CHIKeHHE HEKOTOPBIX CKOPOCTEH y MallMeHTOB are-
POTPOMOOTUYECKOTO, TeMOAMHAMMYECKOTO M JIaKYHapHOTO
MOATUIIOB, TO, HAYMHAsA CO BTOpPOI HeAeNM MHCYNbTa, MaTo-
Jloruueckye u3MeHeHus auHaMuku MK oTMeuanuch Bo Bcex
noarpynnax. Haubosbliuee 4YMCIO CKOMIIPOMETHPOBAHHBIX
mapaMeTpoB oTMedanoch B IV Touke (3-a Henm oT mebroTa) MC-
CJIeIOBaHMSL.

Tak Kak mapameTpoB, UMEBILIHX «CYOKPUTHUECKUE» U «KPUTH-
YecKye» OTKIOHEHHMSI, OBIIO CIMIIKOM MHOTO, HAMH BBITION-
HEH KOPPEJIAINOHHBIN aHAIIN3 WX CBA3U C TSDKECThIO MHCYIIBTA
o NIHSS. B pesynbrate 31010 OBUTM BBISIBICHBI 1IEIEBbIE TIa-
pameTpel MK, Ha OCHOBE KOTOPBIX MBI BBICTPOWIM MPOTOKOI
MPOJICHHOTO MOHUTOPUHIA B OCTPOM IEPUOLIE MIIEMUIECKOTO
MHCYITBTA ¢ YYETOM €0 TeTepOreHHOCTH (OKOHYATEeBHBIH Ipo-
tokon). HeoOXoauMO OTMETUTb, YTO HEKOTOpBIE MAapaMeTPhI
MMeJIM CTaTUCTUYECKU 3HAYMMYIO CB3b (* Ha puc. 2—5) ¢ Oa-
nmamu o NIHSS HemocpencTBeHHO B TOUKE HMCCIICIOBAHUS, a
TaKXKe C YPOBHEM HEBPOJOTHMYECKOTo AeUIIMTA Yepe3 Heleto
B CIIEAYIOIIEH TOUKe UCCIeIOBaHUs (TIPOTHO3 — ** Ha puc. 2—5).

JInst HarIAHOCTH Ha puc. | U B Tabs. 2 MpencTaBieHa AMHa-
MHMKa HeBposorueckoro ctaryca mo NIHSS B octpom nepuoze
UIIEMUYECKOTO UHCYJIBTA.

CTOUT OTMETUTD, YTO KOPPEJSILIUS TApAMETPOB, UMEBLINX OT-
KJIOHEHUS OT peepeHTHBIX 3HAUCHUI B TeUeHHE AUHAMUIUE-
CKOT0o Ha0MoeHus, ObUIa CTATUCTUYECKU 3HAYMMOM B OCHOB-
HOM B Te€X TOUKaX MCCIeI0BaHUS, HEBPOJIOTUUECKUIA AEDULIUT
B KOTOPHIX XapaTepu30Bajics YXyIIIeHWeM (YBEIUUeHUE Oay-
qoB mo NIHSS). Kak 1 oxxuganoch, CTaTUCTUIECKU 3HAYMMOI
KOppeJSLMU MapaMeTPOB C HEBPOJIOTUYECKUM CTaTyCOM Y Ta-
LUEHTOB C JAKYHAPHBIM TIOATUIIOM BBISIBJIEHO HE OBLIO.

B Hammx HaOMOAEHMSX JIMHEHHbIE CKOPOCTH KPOBOTOKA
(JICK), He nocturas ypoBHSI HOPMBI B TIEPBBIX TOYKAX MCCIIE-
TOBaHUS, TIOCTETICHHO JOILTN IO MTOHSATHS ayTOPETYIATOPHOI
KOMIIOHEHTBI, BOMISI B paMKU peepeHTHBIX 3HAYEHUI K KOH-
Iy UCCNIEIYEMOTO TIepHOoIa, YTO CBUAETENLCTBOBAIO O BOCCTA-
HOBJIEHUM ayTOPETY/ISLIAML.

[Tpu aTrepoTpoMOOTHIECKOM TIONTHIIC HA (DOHE COXPAHSIOIIC-
rocsl OTeKa, MMACTOJNMYECKasi CKOPOCTh BOCCTAaHABIMBAIACh
MeJJIEHHee, YeM CUCTOIMYecKasi. XapakKTepHO 4epToii KpoBO-
TOKa B MarvCTPaJIbHbIX apTepysIX ABUIOCH KpaiiHe H0JIroe Ha-
xoxneHue Ha Hu3koMm ypoBHe JICK B cocymax nien KpymHOTo
miameTpa (OCA, BCA). B o xe Bpems, Tipu runonepy3uu
JOCTATOYHO OBICTPO PEearnpoBajIvd MHTPaKpaHUAIbHbBIE COCYIBI,
MMEIOIINE PECypC K KOMIIEHCUPOBAHUIO (32 CYET MBIIIEYHOTO
cNosl), W pacrojiararoiyecs oObIMHO 3a TpeJesaMu TTOBPeX-
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puc. 1: luHamuka Hesponoriuyeckoro ctatyca (no NIHSS) B octpom nepuoge
VLLIEMVYECKOTO WHCYNbTA MU PACTDEENEHMA N0 3TMOMATOrEHETUYECKUM
MOATANIAM.

Tabnmua 2: IuHamuka Hesponorudeckoro cTaryca (no NIHSS) 8 octpom nepuoge MK
NP PACTIPEAENEHMM N0 STUONATOrEHETUYECKMM MOATUMAM.

Cyr A K n re r
1 16+7,3 16+4,9 6+1,7 12459 19+5,5
7 18+7,8 1045,3 3£2,1 10£6,3 18+7,0
14 14+8,3 8+5,7 4+19 75,1 11£7,1
21 11+8,3 7£5,5 3+4,7 6+5,4 11+5,8
28 12+6,7 452 3+0,5 6+4,3 1215

JeHHoro cocyauctoro pycia. CrnemopatenbHo, JICK (cucro-
JIMYeCKasi, IUAaCTONMYECKasl, CPEMHSIS) TOJKHA OBITh 0OBEKTOM
MoHuTOprupoBanus. CenyeT YUNTBIBATh, YTO CHCTOJIMYECKAS
CKOPOCTb YK€ KO BTOPOI HefleNe OT Ie0i0Ta MHCYIBTA JODKHA
HAXOIUTHLCS B Mpefenax HopMbl. B mpoTuBHOM citydae Heo0Xo-
JVIMO MICKATh NMPWYMHY OTKJIIOHEHWH (HealeKBaTHasI Teparus,
ycyryOieHue MIIeMUM U T.0.).

KoppensiimoHHblIii aHaM3 MEXTy BHISIBICHHBIMU OTKJIOHEHU-
smu apametpoB MK u HeBponornmyeckum neduuuToM y na-
IIIEHTOB, OTHECEHHBIX K aTEPOTPOMOOTUYECKOMY MOTHITY, IO~
3BOJIUJT TOBOPUTDH O HEOOXOAMMOCT MOHUTOPUPOBAHUS Y HUX
OCA (Vsist: *p=0,041, **p=0,032, Wdiast: *p=0,046), OA (Vsist:
*p=0,003, Vdiast: p=0,016, MenV: *p=0,09) B Hauane u BCA
(Mdiast: *p=0,008) B KoHLE ocTporo nepuona, a Takke CMA
(Vsist: **p=0,046) Ha 14 cyt ot ne6rota nHcysra. Ha puc. 2
TMIPEJICTABNECH TPUMEDP AMHAMUKU THMACTOJIUYECKOU CKOPOCTU
M0 BHYTPEHHUM COHHBbIM apTepusiM (BCA).

[Ipu oOmeM aHamM3e CTATUCTUYECKW 3HAYMMBIX M3MEHEHMI
B IMHAMUKE KPOBOTOKA y MAIMEHTOB IPYIIbl KAPANOIMOOH-
YecKoro MoaTHIa MoayyeHo He Obiio. B uccnenyemoii rpymre
0Ka3auch OOJNbHBIE C TIOHOW HOpMalM3alyeil mokasareneit
(TokanM3anusl cTeHo3a MpeuMyliecTBeHHO B M3-cermeHTe
CMA), a Takxe 00JIbHBIE CO CTAOMIIBHO MIOXUMU CKOPOCTHBI-
MU TIOKa3aTeJsIMU, KOTOpble MPEUMYIIIECTBEHHO OTHOCHUJINCH
K TpyTie MauueHToB ¢ TpoMbo3oM M1 cermenta CMA.

Tem He MeHee OTMEYEHO, UTO TIPY KapaAuo3MOOIMYECKOM MO -
THITE XapaKTepHa JaOMIbHOCTh TApaMeTPOB KPOBOTOKA, TTOTa-
Jaonias B TMana3oH HOPMAaTUBOB JIUIIb K 21-M cyT oT AebioTa
3a00s1eBaHus. JINIIb B 3TOI TOYKE MCCIIENOBAHMS Y TAIIIEHTOB
ObLTa BBISIBJICHA CTATUCTHYECKU 3HAUMMAsT KOPPEIALIUOHHAS
cBs13b Mexay mapamerpamu OCA (MenV: *p=0,046) (puc. 3)
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puc. 3: lunamuka cpenHeit ckopocti no OCA B rpynne kapaMoamMb0onnyeckoro
noaTUNa.

n CMA (Vsist: ¥p=0,027, MenV: *p=0,027, Mean: *p=0,046) co
CTETIEHbIO HEBPOJIOTUYECKOTO AEPUIINTA.

Takum 0b6pa3oM, HEOOXOMMMO PacCMaTPUBATh BOIPOC O MHO-
TOKpPaTHOM ILIeJIEBOM KOHTPOJIE IIOTOOHOI KaTeropiy OOJTbHBIX.
[TpuyuHOI TOMy MOXET OBITh COXpaHEHME TeMOANHAMUYECKOM
noforieku moaTuna (pubpwisuus npencepauit — @I1, 6pa-
IM-/TaxuKapaus), He TO3BOJIAIONICH HOPMAIU30BaTh mepdy-
3noHHoOe AaBieHne. ®eHoMeH «3(h(HeKTUBHOTO KpoBOOOpaIIe-
HUS» HAXOAMII CBOE ITOATBEPXKICHIE HA IIPUMEPE TTAIIIIEHTOB C
Opamau-/Taxukapaueil, Korna Ha GoHe YMEHbIIEHHUsI CepAeYHO-
IO BHIOPOCA YMEHBIIATACH CKOPOCTh KPOBOTOKA, CIICICTBHEM
Yero sIBISIOCh CHMKEHME MO3roBoii mepdys3un. Hopmanuza-
IIMST YaCTOTHI CEPAEYHBIX COKPAIEHHIA K KOHILY MCCIIEIyeMOTro
Meproyia B HAIIMX HAOJIOIEHUSIX OblIa aCCOIIMUPOBAHA C HOP-
MajM3aluei ckopocTHbIX mapameTpoB MK.
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puc. 4: IMHamuka avactonnyeckoi ckopoctit no BCA B rpynne reMoauHaMuyeckoro
NoATMna.

N3MeHeHMs mapaMeTpoB BHYTPUMO3TOBOW TeMOAMHAMUKU Y
TaKWX MAIMEHTOB TAKXXE MOTYT OBITH OOYCIIOBICHBI COXPAHSIIO-
IIAMCSI OTEKOM MO3TOBOM TKaHU («3aTpyIHEHHAs Mepdy3usi»)
WM pa3MepOM MIIEMHUYECKOTO 04ara, 00beKTUBU3ALIMS KOTO-
PBIX BO3MOXHA JIMIIIb TP UCTIONb30BAHUM METOIO0B HEMPOBH-
3yanuzaiuu. TpeTbuM (akTopoM, MOoAJIeXaIlM KOHTPOJIO,
MOXET SIBUThCSI Taccax 3MOOJIOB ¢ MTOBTOPHOM aMO0IM3alIei
MO3TOBBIX COCY/IOB.

B rpynme reMoaMHaMMYecKOro MOATHNA CHCTOJMYECKAst CKO-
poctb mo OCA, BCA (puc. 4), CMA He mocturaia HOpPMBbI
B TEUEHHE BCETO UCCIIENOBAHUSL.

CTOUT OTMETUTB, YTO Ha (DOHE ITOTO Y BCEX MALMEHTOB K KOH-
1y OCTPOTO TIEPHOJIa MHCYJIbTa YIY4YIIeHHsI He 0TMeYaioch (0e3
IuHaMKKK). [Ipr 3TOM BBISBISIOCH KOMITGHCATOPHOE YITyd-
meHne KpoBocHabxeHus mo I[MA (MenV: *p=0,019). Ckopee
BCET0, 9TO CBHIECTCIBCTBOBAJIO O CBSI3M MEXIY CHIDKCHHMEM
KpoBoTOKa B KapoTtuaHoM OacceitHe (OCA, BCA, CMA), He-
BOCCTAHOBJIECHHEM HEBPOJIOTUYECKOTO AeUIIUTA.

[Mpu remMomMHaMMYeCKOM IOATUIIE MHCYJIbTa Ha (OHE TO-
TJILHOTO TOBPEXIEHUS COCYIMCTOTO pycia (MOMMCTEHO3U-
PYIOIIMIA TIPOIIECC) ayTOPETYIISIS B OCTPEHILHiA TIEpUO MH-
CyJIbTa TIPOSIBIISIET CBOIO HECOCTOSITENBHOCT, O0OECIeunBast
KPOBOTOK 3a IpeleiaMi MAHUMAIBHOM CKOPOCTHOM HOPMEI
B TEYEHME BCETO UCCIEAYeMOro Meproaa. 3a CYeT OTCYTCTBUS
KOMITEHCAIIUU B KAPOTUAHOM OacceiiHe, Ha (poHe HemoCcTaToy-
HoIt iepdy3un Mo3roBoii TKaHu, okaszatenn CMA HaxonsiTcs
3a paMKaM¥ pedepeHTHBIX 3HaYeHMI CKOPOCTHOTO MOTOKa,
YTO CBUETENLCTBYET O HEBO3MOXHOCTH TpeiactaButh CMA
B KauecTBe IIeIeBOM TOUKM ucciaepoBanus. [Ipu ucueprnaHum
PecypcoB KapOTHIHOTO OacceifHa ero BOCCTAHOBJICHIE HEBO3-
MOXHO. [Ipy TaHHOM MOATHIIE HEBO3MOXHO OIEPUPOBATh IO-
KazatesiMU CKOpocTHbIX napametpoB HU OCA, Hu CMA, TK.
OHM He M3MeHsoTcs. [103TOMy OTIIpaBHOM TOUKOM B OLIEHKE
JaHHOTO MOATUITA MOXeT sBNAThCs OA, pearupyloniasi B OTBET
Ha M3MEHEHUS B KapoTHAHOM OacceifHe. Tak, mpum HeOjaro-
MpUSTHOM TeyeHuu Tpouecca B BBb, mpupocta ckopoctu B
OA nabmoznatbcs He Oynet. Ecnu cuctema ayroperyasuun MK
CTIPaBJISIETCS, BECh KOMITIEHCATOPHBI MEXaHM3M OCYILECTBIISI-



Tom 9. Ne 32015

www.annaly-nevrologii.ru

€TCSI MBIIIEYHBIM arapaToM U 3laCTUYeCKUM KOMITOHEHTOM
OCHOBHOH apTepuH, CIIOCOOCTBYIONTVMU ITOBBILIEHUIO €€ TOHY-
ca. Pesynmbsratom 3T0TO SIBNISIETCS TIOBBIIIEHUE CKOPOCTU KPOBO-
ToKa B OA I OCyIIeCTBICHNS HATTOTHEHHS 3aTHUX MO3TOBBIX
apTepuii, a yepe3 Koyulatepald — COCyIOB KapOTUAHOIO Oac-
ceifHa. B ciryyae yMepeHHOTO TIOBBINIEHNST CKOPOCTHBIX TTOKA-
3ateneit [7], peakumio OA Ha MaTOJOTMYECKUI Tpolece cie-
JYeT CUMTATh afieKBaTHOMU. [1py MPEBBIIEHUN «KPUTHIECKUX»
HOPM, PEaKLIMI0 MOXHO CUMTATh 3alpelebHON, a MallueHTH
(Ha ¢oHe cTabUJILHOTO HEBPOJOrMYECKOro aeuuunTa) OyayT
TOIIEXATh HEHPO-XUPYPTUUECKOMY BMEIIATEIbCTBY (CTCHTH-
poBaHuo). [TanmeHTam ¢ reMofMHAMUYECKUM TTOATUTIOM B Te-
YeHKe OCTPOTO TIepHoa 1ieiecoo0pa3Ho moanepxkuBaTh All Ha
CpEeIHE-BBICOKOM YPOBHE B 3aBHCUMOCTH OT HEIOCPEACTBEH-
HOW MPUYMHBI WHCYIbTAa (MOJMCTEHO3UPYIOIIUI Tpolecc,
AQHATOMMYECKHE OCOOEHHOCTU MpelepedpaTbHbIX apTepHid,
pKanHble u3MeHeHus AJl ¥ T.1.), 4TO COOTBETCTBYET 0OIIE-
TIPUHATOM TakTuKe [14, 25].

B ocHoBe remMopeoJorn4eckoro MoATUIA JIEKUT TUIEpKoary-
JISIUMOHHBIA CUHAPOM, TUIOBOJIEMUSI, YTO HANPSIMYIO BJIMSET
Ha BSI3KOCTb KPOBHU. AyTOperyyisiiusi ¢ aleKBaTHOI Tepamnueit
B WTOTe JalOT BOCCTAHOBJIEHME MapaMeTpoB KpoBoToka. He-
OHOPOJHOCTb IMHAMMKHU CKOPOCTHBIX MApaMETPOB OOBSICHSI-
€TCSI MHOTOKOMITOHEHTHOM 3TMOJIOTMYECKON COCTaBIISIONICH
noxnTtuma. PaHHee BoccTaHoBIeHHE (2—3 CyT) XapaKTepHO IS
MalXEeHTOB C eMMHCTBEHHON OCHOBHOM NMPUYUHOM, K TPUMEDY,
TpoMOoLMTO30M. EC/IM MaliMeHT 10J1ro He BOCCTaHABIMBAETCS —
HEOoOXOOMMO KCKaTh NOMOJHUTENIbHBIN (hakTop, yCyryossio-
LM COCTOSIHKE OOJILHOTO.

B nanHOI rpyTITie MaMeHTOoB BhISBISIACH 3aBUCUMOCTD MEXTY
MOJIOKMTEILHBIM MCXOMOM 3a00jIeBaHus (ynydineHue y 12 u3
16 mMalMeHTOB) M CUCTOIMYecKOM cKopocThio o OCA (Vsist:
*p=0,005, **p=0,05) (puc. 5) m CMA (Bce JICK: *p=0,027),
HopMaju3oBaBieiics K 30-M cyT oT me0loTa MHCYJIbTa. DTO
CBUJIETENILCTBYET O TOM, UTO NAaHHBINA MapamMeTp B TPEACTaB-
JIEHHBIX COCYAaX MOXET SIBJISITBCS LIEJEBbIM [JIs1 MOHUTOPMHIA
B OCTpPO¥i CTaIuU LiepeOpaIbHOro MHCYyIbTa. [ToBbIIIEHHE CKO-
POCTH B cpeqHeM Ha 14-e CyT MOXeT OBITh JOCTOBEPHO CBSI3aHO
C TIPOBOAMMOM Tepanueit U MOCASAYIOIUM YIYYIIEHUEM Peo-
JIOTMYECKUX CBOCTB KPOBU.

B rpymnre 1akyHapHoro moATHIa NallMeHTH M3HAYATBHO UMe-
JIM JIETKYIO WU CPETHIOK CTeIIeHb BRIPaXX€HHOCTH HEBPOJIO-
TMYecKoro feduiura. Y Hux ormeyanochb cHuxeHue Vsist OCA
Bo 2-i1 Touke, Vdiast — Bo 2-if 1 4-#1 TOUKaX MCCIIETOBAHNUS.
CpenHeB3BellieHHAs CKOPOCTh B HOpMe Hab1i01aaach TOJNBKO
B TIEPBOI TOUKE, 3aT€M OHA CHMXajiach, YTO MOTJIO CBUIE-
TEJbCTBOBATh O BO3MOXHOM M30BITOYHO arpecCUBHOM aHTH-
TUnepTeH3uBHON Tepanuu. CaemnoBaTelbHO, Y TAKMX Tallu-
€HTOB 0COOCHHO HE00X0mUM KOHTPOJIb 3a AJl, cepaeTHbIM
BBIOPOCOM, TOHYCOM apTepuil, MPOMYCKHON CITOCOOHOCTBIO
COCY[IOB.

Cucronuueckas ckopoctsb o BCA He mocturana HOpMalbHbBIX
3HAYEHWH y JIUII, CKJIOHHBIX K TUIIOTOHUM. Y HUX X€ HE OTMe-
Yajioch B ITOJIHOM Mepe perpecca HeBPOJOTMYeCcKOro AehUIInTa.
[MammenTst, y kotopbix AJl IOmIepXBagoch Ha ypOBHE BHILIIE
140 1 90 MM pT. CT., BXOIWIK B HOPMY CKOPOCTHOTO ITapaMeTpa,
MpUYeM K KOHIY UCCIEAYEMOTO MEepUo/a Y HUX OTMEYascs pe-
rpecc HEBPOJIOTUYECKOI CUMITTOMATUKY.

MeananHoe 3HaueHue Vsist B BCA, kak 1 cpeHeB3BeIIeHHOM,
NP1 HOPMAJILHBIX 3HAUCHUAX B IE0I0TE MHCYJIBTA, OKa3bIBAJIOCH
HUXe peepeHTHBIX 3HAYEHUI B TeYEHME BCETO MOCAEAYIONIe-

32

cm/c
140

p<0,05

120

100

80

o]
N
I

20

p=0,005

1 2 3 4 5
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reMOPEONOrMYECKOro NoATUNA.

ro mepuoja, rnpuueM B V TouKe CHMXKadach Haubosee OT4YeT-
JBo. XapakTepHo, yTo B ITA 1 CMA Ha 3ToM 3Tare oTMeya-
Jlach HOpMaJIM3alus MoKa3areied, KoTopasi Koppeauposaja ¢
YMEHbILIEHUEM HEBPOJIOTUYECKOTO AehuiiuTa.

DU naHHBIC TOATBEPAMIN MHEHHE O TOM, YTO IS YCIIEIIHO-
IO BOCCTAHOBJIEHUS MAllUEHTOB HEOOXOAMMO B T€UEHUE BCETO
OCTPOTO TIepHOoJia MHCYJIETA 00eCIIeUBaTh aieKBaTHOE KPOBO-
CHa0eHMe r0JIOBHOTO MO3Ta MOAIEPXaHUEM CPeIHE-BhICOKUX
ungp AIl. Y nauueHToB ¢ JaKyHapHbIM MOATUIIOM MHCYJIbTA,
HE MMEIOIIUX OCOOBIX OCHOBaHWiA I MPOAJIEHHOTO MOHM-
TOPUPOBAHMS MO3TOBOTO KPOBOTOKA, KOHTpoJto AJl cienyer
OTIaBaTh MPUOPUTETHOE 3HAYCHME. B ciTyuae BBISIBICHUS HU3-
Koro AJI, OTCYyTCTBUSI TONOXUTEIbHON NTUHAMUKU B HEBPO-
JornyeckoM cratyce cienyeT nposect Y3II. Kpurepusamu
MOHUTOPUPOBaHM B 3TOM CJIy4ae JOJLKHBI BEICTYIIATh IapaMe-
TPbI COMTPOTUBJIEHUS, a LIEIEBBIMM MTapaMeTpaMy — JIMHEHHbIE
ckopoctt CMA.

OCHOBHBIC 3HAYMMBIC OTKJIOHCHMS KA4eCTBEHHBIX Iapame-
TPOB OT HOPMAaTHMBHBIX MoKa3zaTeneir BcTpeyanuch B OCA,
BCA, TTA, CMA u OA. Heob6XoomMo OTMETUTD, YTO CHUCTOJIO-
muactonuueckoe otHomeHue (ISD) Bo Bcex cocymax (Kpome
OA) Bcex MoATUIOB ObLIO BbIllE HOPMATUBHBIX 3HAYEHUI B
TeUEHHE BCETO UCCIIETOBAHNUS C ITMPOKUM pa3dpocoM mapame-
TpoB. Ha akcTpakpaHuaabHOM ypoBHE Hanbosee TMHAMUYHBIM
TapaMeTpoM oKa3ajicsl MHIeKC pe3ucTuBHOCTH (Ri), mHTpaKpa-
HuanbHO — Pi B CMA (Tabun. 3).

CratrcTyecKy 3HaUMMOM CBSI3U MEXY OTKJIOHEHUSIMU Kaue-
CTBEHHBIX TAPAMETPOB ¥ HEBPOJOTMYECKUM JE(PULIMTOM BbISIB-
JIEHO He OBLIO.

Oco0eHHOCTH MEPECTPOIKK MO3TOBOIO KPOBOOOPAILEHMSI, BbI-
sIBJICHHbIe HaMK ¢ moMoliblo Y3/ y malmeHToB ¢ pa3nuyHoii
MIPMYMHON WHCYNIBTA, TO3BOJIMIM OOOCHOBATh 1IEJIeCO00pa3-
HOCTh TIpoBeneHUs Iu(depeHIIMPOBAaHHOTO YIBTPa3BYKOBOTO
MoHHTOpHHTa MK ¥ TIpeITI0KKUTE €r0 TIPOTOKOJ IS TTAI[MeHTOB
B OCTPOM CTanuy LepeOpaIbHOr0 MHCYIbTA, YYUTHIBAIOIIMIA €ro
noxTur (puc. 6). ITpr HeBO3MOXHOCTH K€ TOYHOTO OIpesese-
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Tabmua 3; Ka4eCTBEHHbIE MapaMeTpbl N0 apTEPUSIM, UMEBLLIME 3HAYUMbIE OTKMOHEHNS
0T PEEpEHTHIX 3HaueHMiA B TeyeHve 30-Tu CyT OT AEbioTa MILIeMUYECKOrO

UHCYNbTA.
MoaTtun CyTkun HabniogeHus
OHMK
7-e 14-e 21-e 28-e
BCA (Ri);
A - - MA (Ri) MA (Ri);
OA (Pi, S/D)
K | CMA(Pi) | CMA (Pi) (B:m(gi)); -
P | mA(Ri) - A (Ri) gﬁ‘}é?g);
~ . BCA (Ri): ~
r BCAR) 1 a (mi); omia (i)
n | cma(pi | 0a(s/D) Oc;cg/(gi)gg:\n ﬁ,%')B) -

Mpumeyanme: Pl — uHpeke nynbcatMBHOCTY; Rl — MHOEKC LMPKYNSTOPHOrO conpoTuenenus; SBI
— WHAEKC cnekTpanbHoro paciumpenusi; UMMNB — wHpekc nogbema mynbCoBOW BOMHbI; ISD —
cucTono-auactonmyeckoe otHolueHne; OCA — obLas conHasi aptepusi; HCA — HapyXHasi COHHast
aptepus; BCA — BHyTpeHHsIst CoHHast apTepus; MA — nesast no3BoHo4Has aptepusi; CMA — cpesHss
mo3roBas apTepus; [TMA — neBasi nepeaHsist Mo3rosasi aptepisi; 3MA — 3aaHsisi MO3roBast apTepusi;
OA — ocHoBHas apTepus.
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puc. 6: MpoTokon npozneRHoro MoHUTopHHra MK B 0CTPOM NEpUOfE MLLIEMUYECKOrO
MHCYMbTA: VSist — CMCTONMYECKas CKOpOCTb MakcumanbHas; Vdiast —
[IMACTONMYECKAs CKOPOCTb KOHeuHad; Men V' — CpefHsd CKopocTh 3a
CepHeyHbl Wvkn; Mean — ycpemHeHHas 3a Mepuop CPeAHEB3BeLeHHas
CKOPOCT.
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HUSI TIOATHIIA MHCYJIBTA 11eJIeCO00pa3HO OPHECHTHPOBAThCH, TIpe-
3KJIe BCET0, Ha TSLKECTh MCXOMHOTO HEBPOJIOTMYECKOTo IeUIINTA.

00600111281 pe3yIbTaThl aHAIM3a TMHAMUKY MO3TOBOTO KPOBOTOKA
B OCTPOM IepHOJIe MIIEMUYECKOTO MHCYITBTA TIPH PacIIpeaeIeHUM
MALMEHTOB 0 STHONATOreHETUYECKUM MOATUIIAM, HEOOXOIMMO
OTMETHTB, UTO KAXIO TPYIIIe XapaKTepHO MPENMYIIIECTBEHHO
CHIDKECHHE OIpeIe]IeHHBIX CKOPOCTHBIX ITapaMeTPOB KPOBOTOKA
K MCXOIy OCTPOro nepuona. M eciu Ha ucxone NnepBoii Hemeam
OTMEYAJIOCh «CYOKPHTHIECKOE» CHIDKCHHE HEKOTOPHIX CKOpPO-
CTell y MalUMeHTOB aTepOTPOMOOTHYECKOTO, TeMOANHAMUYECKO-
T0 M JIAKYHApPHOTO ITOATHIIOB, TO, HAYMHAS CO BTOPOI HEIEIH
MHCYJIBTA, MATOJIOTMYeCKUe M3MEHEHUs TIOBEeICHMS MO3TOBOIO
KPOBOTOKA OTMEYAIOTCS BO BCEX MOATPYIINAX OOJbHBIX.

KnuHuKo-MHCTpyMeHTabHAs OLEHKA Pa3BUTHS Tepdy3UOH-
HBIX PAaCCTPOMCTB B MEPUOJ BOCCTAHOBJIEHHS KPOBOTOKA MOCIIE
MHCYJIBTA, BHITIOTHEHHAst Hamu ¢ omolnbio Y3/II, mokasana, uro
B 3aBHCHMOCTH OT 3THOJIOTMH MIIEMUYECKOTO MHCYIIBTa BOCCTa-
HOBJICHHE ITOKAa3aTeNeld, XapaKTepH3YIOMINX BHYTPUMO3TOBYIO
TeMOIMHAMUKY, 10 HOPMAJIbHBIX 3HAYEHUIA TIPOMCXOAUT HEOIU-
HAKOBO ¥ IMEET CBOM OCOOCHHOCTH, KOTOPHIC TIPH CBOCBPEMEH-
HOM 0OHapY:KeHMHU MOTYT ITOBIUSATH Ha KOPPEKIIIO CTPATETUH 1
TAKTHKH JICYCHMSI.

Boisoap!

Mo3roBoit KpOBOTOK B OCTPOM IIEpPHOJE MIIEMIYECKOTO HMH-
CyJIbTa XapaKTepU3yeTcsl HeCTAOMIbHOCThIO apamMeTpoB. Hau-
0oJjice 3HAYMMBIE, B T.Y. HETaTHMBHBIC, M3MCHEHMSI OTMEYAIOT-
Csl B OCHOBHOM Ha TpeTheil Helene mocie pa3BUTHsT MHCYIBTA
(p<0,05), Tme MOXXHO BBISIBUTH HAUOOJIbINEE KOJTUIECTBO «Cy0-
KPUTUYECKUX> U «KPUTHYECKUX» M3MEHEHUH (YMeHblIeHMe/
yBeJIMYEHHKeE) YJIBTPa3BYKOBbIX mapamMeTpoB. [1pu aToM Bospact
MALMEHTOB M 0acCeiiH MOJyNIapHOTO MHCYJIbTa HE SIBISIOTCS
(hakTOpaMu, ONpeaeIAIOIINMU 3TH U3MCHEHHS.

[ToaTum nHCynbTa CeayeT OTHOCUTS K (DakTOpaM, ompeesio-
UM HEOOXOAMMOCTb TIPOJJIEHHOTO MOHUTOPUHTA, T.K. AUHA-
MMKa MO3TOBOT0 KpPOBOTOKa MpH pas3Hoii atuonornu OHMK
MIPOSIBIISIETCST  CHIEIU(PUIECKUMU  U3MEHEHUSIMU  JIMHEWHBIX
CKOpPOCTEl Ha pa3HbIX 3Tanax OCTPOro Mepruoja, a Takxke pas-
JIMYHOM 3aBUCUMOCTBIO TMOKa3aTeNeid, oTpaxamolux mnepdy-
3MI0 MO3ra, OT 3KCTpalepedpanbHbIX (akTopoB. Mcxomsa u3
BBISIBICHHBIX OTKJIOHEHUH OT pePepEHTHBIX 3HAYEHUIA, 0COD0E
BHMMaHWUeE JOJKHO ObITh OTBEICHO HE KAUYECTBEHHBIM, a KOJIU-
YECTBEHHBIM TapaMeTpamM KPOBOTOKA.

Y nanueHToB ¢ arepoTpOMOOTMYECKMM MOATUIIOM MHCYJIbTA
[JIaBHOM 4epToii sinsieTcs aaurenbHoe cHipkeHue JICK Ha skc-
TPaKpaHUAIbHOM YPOBHE C OBICTPHIM BOCCTAHOBJICHUEM €TI0 B
MHTPaKpaHWAIBHBIX COCYIaX, Pacroiararollnxcs 3a mpejesa-
MU TIOBPEXIEHHOTO cocynuctoro pycia. LleneBbiMu Toukamu
MOHUTOPMHTA MPU 3TOM JOJKHbBI ObITh 3KCTpaKpaHUATbHbIE
COCYIIbI B HavaJsie ¥ KOHIIE OCTPOTO Meprojia M CPeHIE MO3T0-
BbI€ apTEPUU IIPUMEPHO Ha 14-¢ CYT OT 1e0I0Ta MHCYIbTA.

s KapauosMO0aMYeckKoro MOATUINA XapaKTepHa aOWiTb-
HocTb napameTpoB MK, nmonanaronyx B Auana3oH HOpMaTUBOB
JIAIIB K 21-M CyT OT Ae6r0Ta NIIeMIYeCKOro MHCYIbTa. MOHU-
TOPMHI CKOPOCTHBIX ITAPAMETPOB Y MALMEHTOB C KapAno3M00-
JITYECKUM TTOATUIIOM B 3TH CPOKU HEOOXOIMM B TOM UKCIIE JUIST
olleHKH 3()(PEKTUBHOCTA KOPPEKLMH 3KCTpalepeOpaibHbIX
(bakTOpPOB, BIUSIONIMX HAa BHYTPMMO3TOBYIO I'¢MOIWHAMUKY.
[IpomieHHOMY MOHUTOPUHIY B 3TOT MEPUOL TOIKHBI IIOABEP-
rathcs 0011Iast COHHAsI M CPEIHSSA MO3TOBast apTePUU.
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[lpu reMogMHAMMYECKOM IIOATUIIE CKOPOCTHBIE MApPaMETPhl
mo OCA u CMA He usmeHsoTcsi. O0BEKTOM MOHUTOPUPO-
BaHUS B 3TOM CJIyJae JOJDKHA SIBISTHCS OCHOBHASI apTepHs
(3-a Hem), pearupyiomas B OTBET Ha TUIOMNepdy3Hio B Ka-
POTUAHOM OacceiiHe, a TakXe COCYAbl SKCTpaKpaHUAIbHO-
ro ypoBHs (BCA, ITA), camxenne JICK mo KOTOpHIM MOXET
OIpeNeNIATh YCYryoIeHHe HEBPOJOTUYESCKOTO Ae(UIInTa K 1C-
XOJIy WHCYIbTA.

IIpu remopeosornyeckoM MOATUIIE 3adepXKa C BOCCTa-
HOBIICHHEM CKOPOCTHBIX ITapaMeTpOB Ooyiee IBYX Heoeldb
00YyC/IOBIMBAaET HEOOXOAMMOCTb MOMCKA JOMOJHUTEIbHBIX
(baxkTopoB, yCyryoJstomux coctosiHue 6ojbHoro. IManueH-
Thl JAHHOTO MOATUIIA TOJKHBI MOABEPTraThCsl MPOLIEHHOMY
MonutopuHry (OCA, CMA) Ha 2-it Hel oT Ae0t0Ta MHCYJIbTa
IUISL OTIpeIeIEHUST HEOOXOMUMOCTH KOPPEKIIUHU IIPOBOIUMOM
Tepanuu.
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Extended Doppler monitoring of cerebral blood flow in different subtypes of ischemic stroke

A.Yu. Polushin, M.M. Odinak, I.A. Voznyuk, S.N. Yanishevskiy

S.M. Kirov Military Medical Academy, Ministry of Defense of the Russian Federation (St. Petersburg)

Keywords: stroke, acute ischemic stroke, pathogenic stroke subtypes, ultrasound monitoring, Doppler ultrasound.

The dynamics of cerebral blood flow in acute ischemic stroke
was studied with allowance for a pathogenic classification of
stroke. Analysis of the ultrasound parameters demonstrated that
particular attention should be given to quantitative, rather than
qualitative, parameters of blood flow. The dynamics of cerebral
blood flow in different etiologies of cerebral stroke is reflected
in specific changes in the linear velocities, which relates a stroke
subtype to the factors determining the need for extended moni-
toring. Clinical and instrumental assessment of the development

of hemodynamic disorders during reperfusion after stroke by
means of Doppler ultrasound demonstrated that, depending on
the etiology of ischemic stroke, recovery of the intracerebral he-
modynamics parameters to normal values occurs differently and
has its features that, if timely detected, may affect correction of
the strategy and tactics of treatment. Based on these data, we sug-
gest a differentiated algorithm of extended Doppler monitoring
of cerebral blood flow in acute ischemic stroke.
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JledeHue CIOH INJIOT€HHON
IEMHOUN MUEJIOIIaTuun

A.O. T'yma, M., Ipesain, H.C. Kupeesa, O.C. Kopennna
OIBHY «Hayunviii yenmp nesposoeuu» (Mockea)

B cmamve npoananu3zuposar onsim xupypeuteckoeo sexenus 30 60abHbix (cpednuil 6ospacm 59,4 nem) ¢ wieiiHbiM CMEHO30M, 0CA0NCHeHHbIM Muesonamuell. Jla-
MuHonaacmuxa no Xupabasuu evinoanena 26 6onvuoim, memodom Kypoxasa — 4 6oavrvim. Y ecex nauuernmos 0bin OuaeHoCMUposar npOMANCeHHbIil CmeHo3
HO360HOYH020 KAHAAQ HA YPoBHe UieliHo2o omdena. JuaeHo3 cmaguacsa Ha 0CHOBAHUY Pe3ybIMaimos, NOAYHEHHbIX NPU KOMAACKCHOM 00Ae006aHUY, BKAIOHABUIEM
6 cebs: OuHamuMeckull Kaunuko-reeponoeudeckuii ocmomp, penmeenoepaguio, KT, MPT, CCBIT (comamo-cencophbie 8vi3gannvie nomenyuanny), TMC (mpanc-
KPaHUabHas MazHumuas cmumyasyus). s oyenku evipajcerHocmu mueasonamuy ucnoavzosasacs Hlkana Hypuka (Nurick), wikasa Anouckoii Opmoneduue-
cxoii accoyuauuy (JOA) u wixana pactema goccmaroenerus (Recovery rate), oyerka nocaeonepavuontoii ocesoli 6oau no wikase BAIIL Onpedenenvi nokazanus
U HPOMUBONOKA3AHUS K BbiNOAHeHUI Aamunonaacmuxy. Ouerenvi panHue u omoanennbie (>3 aem) peyavmambl KAUKUHECK020 CINAMYCa, PeHMeeH0A0UHeCKUX
U Hellposu3yasu3ayuokHsix nokazameaetl. Jamuronsacmuka, 001adas paooy npeumMylyecms, 161semcs Memooom évi00pa 8 AeHeHut RPOMSICeHH020 CHOHOUAO-
2eHH020 wieiiHo2o cmero3a. Tlpasunbhbiii nod6op nayuenmos ¢ yuemom KAUHUMECKUX RPOSGACHULL, OUeHKU NPOMANCEHHOCMU CIMEH03, OGHHbIX He8poA0eUHecK020
0CMOMpPA U HeiPOBU3YaAU3AYUY NO360AAM MEMOOOM AAMUHORAGCTUKY 000UMbCS OMAUUHbIX pe3yabimamos. OnepamusHoe 6MeuIameabcmeo OnmuUManbHo 0ns
cmapuieil 6o3pacmHoii epynnol (>60 nem).

KioueBble ciioBa: 1eiiHas MMUEI0NAaTHA, JaMUHOILUTACTHKA, CTEHO3 IIEAHOro OT/e/a IO3BOHOYHHUKA.

Bsenenue Co BpeMeHeM JaHHBI METOJI ObLT BHITECHEH 00J1ee COBPEMEH-

HBIMH, U B HACTOSIIIEe BpeMsI OOJIBIIMHCTBO XUPYPIOB IIpe-
Krnaccuyeckas 1meiiHast CHOHAWIOTeHHAsT MUeIonaThs (HMX- TOYMTAIOT BHIMOJTHEHHE AEKOMIIPECCUM U3 MIEPEAHEro A0CTyna
HUU criacTUYECKWii mapanapes, BsUIbli Mape3 BEpXHUX KOHEY- (mmcxakromusi/KopropakToMust) [5]. OmHIM U3 METOIOB Jieue-
HOCTEHl, YYBCTBUTEJbHBIE pAcCCTPOMCTBA IPOBOIXHUKOBOTO HUSI CTIOHAMJIOTEHHOM MUENONIATUH SIBJISIETCS JJAMUHOTLIACTH -
THUMA) BCTpevaeTcs N0BOJIbHO peako. Kak mpaBuiio, 6obHbIE, Ka. BriepBble liepBUKaNIbHYIO Z-00pa3HYI0 JaMUHOIIACTUKY
oOpalaronmecs 3a MOMOIIbIO, UMEIOT OfMH WM HECKOJbKO B 1973 . omucan M. Oyama u coaBrt. [11], Kak MeTon Jede-
CUMITTOMOB: HUS CIMIOHAMJIOTEHHON MUEIONaTUX BCJIEACTBHE KOMITPECCUU

CIIMHHOTO MO3ra OCCU(UIIMPOBAHHON MPOMOJIbHOM CBSI3KOMA.
— JIBUTATeJIbHBIC PACCTPOMCTBA (CHUKEHUE CUJIBI, TIOBBILIIEHUE BriocnenctBuu mepBMYHOE BMELIATENbCTBO IPETEPIIENO He-
TOHYCA ¥ CTAaCTUYHOCTH B HOTaX, aTakKCHs U 1p.); MaJjio U3MEHEHUH, B HACTOSIIIEE BPeMsI Yallle APyrux UCTIOJb3Y-

10T Meto Xupabasiiuu v KypokaBa, 10n0JTHEHHbIE YCTAHOBKOM
— YyBCTBUTEJIbHBIE HAPYLIEHNS (CHUXEHUE/HapyleHue 0oe- Pa3IMYHBIX CTEHCEPOB U MUKPOIIACTHH [2, 3].

BOU 1 CYCTaBHO-MBIIIEYHON TyBCTBUTEIBHOCTH U 1Ip.);
Ienb Hatero uccaenoBaHUs — ONpeeNeHIe TTOKa3aHUH K BbI-

— pedeKTopHbIe HapylleHus (MOBHIIIEHNE/CHIDKEHNE CyXO- TIOJTHEHWIO JTAMUHOTITACTUKM, aHATN3 PAHHUX W OTAAJIEHHBIX
KMJIBHBIX pehJIEKCOB ¢ HOT U PYK, MATOJIOTMIECKHE CTOIHbIE PE3YIBTaTOB IAMUHOILIACTUKY.
u kucTeBble 3Haku: babuHckoro, Pocconumo, Topdmana).

Marepuan u MeToIbI
Camas yactasg mpuyuMHa (HOPMUPOBAHMS MUENONATUYECKOM
KapTHHBI 3a00JIeBaHNS CBSI3aHA C TIPOTPECCUPYIOIINM TeUeHM- IMpoBeneH aHanm3 3(pPeKTMBHOCTY JIEUCHHSI ICHTHOTO CITOH-
€M JIeTeHepaTUBHO-IUCTPODUIECKUX U3MEHEHMIA B TIO3BOHOY- JWJIOTEHHOTO CTEHO3a, OCJOXHEHHOro MuesonaTueil. Bce
HUKe W, KaK CIIEACTBHE, CY;XKEHMEM IUaMeTpa MO3BOHOYHOTO 0O0JIBHBIC OBLTH MTPOOIICPUPOBAHEI METOIOM JJAMUHOILIACTUKH.
KaHaia. PopMUpoOBaHUE XPOHNIECKON KOMIIPECCHN CITMHHOTO Hexommpeccus no Kypokasa n Xupa6asin (26:4) 6i1a mpo-
MO3ra M KOpPeIIKOB BbI3bIBaeT UILIEMUYECKHE UBMEHEHUST HEPB- n3BeneHa y 30 60NbHBIX, CpeIHUI Bo3pacT cocTaBua 58,4 ner,
HOIi TKaHM. COOTHOIIICHUE KEHIIUH ¥ MYXUYMH 9:21 cooTBeTCTBEHHO [7].

26 TaIMEeHTOB UMEJU 3 YPOBHSI KOMIIPECCHH, Y TPOMX MalleH-
Ha coBpemeHHOM 3Tarie pa3BUTHSI MEIUIIMHBI TTOYTU BCE TIa- TOB OBLIO 4 YPOBHS CTEHO3a M Y OXHOTO OOJBHOTO KOMIIPEC-
LUEHTHI C JeTeHePaTMBHBIMU IPO0IeMaMK B IICHHOM OTHEINe CHOHHOE BO3IEHCTBME OBbUIO Ha MPOTSKeHUU 5 ypoBHEH. Bee
MO3BOHOYHMKA TPOXOAAT KypC KOMILUIEKCHOTO KOHCEpBa- nanueHTsl B nepuof 2012—2015 rr. onepupoBaHbl OHOI TPYII-
THUBHOTO JIedeHusI. Muenonarnyeckasl KapThHa 3a00JIe¢BaHUS Moi XupyproB. JIarHo3 cTaBUIICS HAa OCHOBE Pe3yJIbTaToB, MO-
CBOICTBEHHa IpyIne 60JbHbBIX, KOTOPbIE CTPANAIOT IJIUTEIbHOE JIY4EHHBIX TIPY KOMIUIEKCHOM OOCJIeOBAaHMHM, BKITIOUYAIOLIEM
Bpems. CpeqHMIT CPOK OOpaIlieHUsT 3a XUPYPTHICCKON ITOMO- IMHAMMYCCKII KIMHUKO-HEBPOIOTUIECKUIA OCMOTp, PEHTTE-
IIBIO Y HAIITKX OONBHBIX cocTaBuI 3,9 roga. CiemyeT 3aMeTHTh, Horpaduto, MPT, KT, CCBII u TMC. ITokazaHusiMu IS XU-
YTO C KaXIbIM TOOM KOJMYECTBO 00PAIIAIOIINXCST OONBHBIX 32 PYPIUYECKOTO JICICHHS CIYKIIN HATMYIE KOMIIPECCHH Ha 3-X
MTOMOIIIBIO K HEBPOJIOTaM M HEPOXUPYPraM PacTeT. 1 0osiee YPOBHSX, MUEIOMATHUECKUN CUHIPOM, OOYCIOBICH-

HBI KOMIIpeccreit CTMHHOTO MO3Ta, IBUTATENIbHBIE U YyBCTBU -
Hcropraecku cI0XKMIOCH TaK, 9TO CTAHAAPTOM JICUSHUS CITOH- TeJIbHBIC HAPYIIEHNUS, HApyLIeH!sI (PYHKIIMU Ta30BBIX OPTaHOB,
IUJIOTEHHON MMeIonaTud Oblaa IIeiiHas JaMHHIKTOMHUSI. usmeHeHus: mo gaHHeIM CCBIT u TMC [1]. O6s3atenbHbIM
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YCIIOBHMEM IIPU BBEIOOPE XUPYPTUUECKOM TAKTUKH SBJISIIOCH CO-
XpaHEeHUe JIOpA03a WM HEe3HAYUTEJbHOE €ro BBIMPSIMIICHMUE,
abCOJTIOTHBIMU TIPOTUBOMOKA3aHUSMU JUISI OTIEPATUBHOTO Jie-
YeHUS SIBISUTUCH OCTPbIE BOCHATUTENbHbIE 3a00JI€BAHMUS U IPY-
Oble TIPU3HAKY CETMEHTAPHOM HECTAOMTBHOCTH.

Vcnosn3yemblii HHCTpYMeHTAPHIA

B pabote mpuMeHsIICS CTAHIAPTHBIA KOMILUIEKT XUPYpruye-
CKUX MHCTPYyMEHTOB [4]. CnitoBoe 060pyn0BaHKe: BEICOKOCKO-
POCTHOIA OOp € Pa3TMYHBIMU pa3MepaMu aTMa3HBIX HACalOK
1 YABTPa3ByKOBOI KOCTHBI CKaJIbIenb (puc. 1).

Texnuka XHPYPru4eCcKoro MeToJa JaMMHOIIACTHKH

Bce manmeHTHl omepuMpoBaHbl C MCIONb30BAHHWEM OOIIETo
SHIOTpaXealbHOTO Hapkosa. [lojoXeHWe Ha OIepalMOH-
HOM CTOJIe — Ha XXMBOTe, BEpXHHME KOHEUHOCTU YKJIaIbIBAIOT-
cs BHOJb Tena, ronoBa (ukcupoBaHa B ckode MAYFIELD.
Bo Bcex cimyvasx ISl pa3MeTKH OINEPallMOHHOTO MO U MH-
TPaoIePaIMOHHOTO KOHTPOJISI MCIOIb30BaJICS 3JIEKTPOHHO-
OIITHICCKUIA TIpeobdpa3oBaTelb — PeHTIeH. BEImomHsIIcs cpe-
IUHHBIA pa3pe3 Koxu pasmepoM 8—10 cM Hag OCTUCTBIMU
OTPOCTKaMU, TIPU TIOMOIIM 3JIEKTPOHOXA CKeJIEeTUPOBAIUCH
IY>KKH ¥ TyTOOTPOCYAThIE CYCTaBbl CMEXHBIX ITO3BOHKOB. Kpo-
BOTEUEHME M3 MITKMX TKaHEeW OCTaHABIMBAETCS MapJIeBBIMU
caideTKaMu ¢ pacTBOPOM IIEPEKICH BOIOPOIa M OMITOJISIPHOM
Koarynsiuueid. B paHy BBOOMTCS peeyHBbI paHOPACIIMPUTENb.
Jlo BBITIOMHEHMSI OCHOBHOTO 3Talla OIepallMid HAMM BBITIOJI-
Hanach popamuHoTomMus C4—C5 (puc. 3), Kak mpopuIaKTh-
Ka mape3a C5 kopeluka (BctpeyaeMocTs 8% 0e3 (popaMuHO-

puc. 1: Cunosoe 060pya0BaHKe, HeOOXOMUMOE S BLINONHEHUS NAMUHONMACTHKY
C OJHOMOMEHTHOM (OPaMUHOTOMMER: A — KOCTHbI Ckanbmenb; b —
BbICOKOCKOPOCTHO 60p.
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puc. 2: OKOHYaTENbHbIA B MOCNIEONEPALIMOHHOM PaHbI: A — BUSyamu3aLms MynbcaLim
JypanbHoro Melwka; b — dopamuHoToMus; B — OCTUCTBIA OTPOCTOK, HAMOCTUCTas
CBA3Ka.

puc. 3: MocneonepaumnoxHoe
KT uccnenosatme.
Gopamurotommst C4—C5.

tomuu). [locne 4acTMYHON pe3eKLUUM OCTHCTHIX OTPOCTKOB
(1/2 BBICOTBI) € TOMOTITBIO BBICOKOCKOPOCTHOTO O0pa/KOCTHO-
IO CKJIBIIE/IS BBITOJHSIICS OMHOCTOPOHHUI CKBO3HOM IIPOITUT
JyXeK TO03BOHKOB, Ha TIPOTUBOIOJIOXHON CTOPOHE BBIMUIIM-
BaJIcs XOII INMPHHOM 2—3 MM (C COXpaHCHHMEM BHYTPEHHETO
KOPTHKAJIBHOTO CJI0s TyXKu). Jlajee mocie CKBO3HOTO Mpo-
1A TIPY IOMOIIY MUKPOXUPYPTMYECKOTO MHCTPYMEHTAPHSI B
30HE BUIMMOCTHU YAAJISIIACh XKeNTast CBsI3Ka TSl MOOWITM3allui
KOMILJIEKCA TyXKa—OCTUCTBI OTPOCTOK. JJaHHBIN KOMILIEKC
eMHbIM OJIOKOM MOJHUMAINCS U (DMKCUPOBAJICS TPU TIOMOIIN
MUKPOTLUTACTHH M CAMOCBEPIISIIINX BUHTOB (6 MM). Criestyet oT-
METUTh, YTO OJIOK y>KKa—OCTHUCTBII OTPOCTOK B HAIEM CITy-
Yae oqHUMaIcs U GUKCUPOBAJICS B TOJIOXEHUU He MeHee 30°.
Bo Bcex cmydasix HeoOXOmMMMO JOOMThCS BU3YaIU3alUM Ay-
pajbHOro Menika (puc. 2). B mepBbie cyTku mocje onepaiuu
BCe 0OJIbHbIE HAOMIONATKUCH B OTAEJIEHUM PEAHUMALMK; ILeii-
HBII OT/IEN TI03BOHOYHMKA UMMOOIIU3UPOBANICS BOPOTHUKOM
[IaH1a Ha cpok oT 4 o 6 Hemens [11, 14].

IMocneonepanvoHHble  pe3yabTaThl  (DUKCUPOBATMCh — Kak
MEePEeUYNCICHHBIMA ~ METONAMHM  JWATHOCTUKM  (KIMHUKO-
HeBpoJiornueckuii ocMotp, peHrreHorpadus, KT, MPT), Tak u
TIPY ITOMOIIM IIKaJTbI SIMOHCKOI OpTOTIEANYeCKOM acCcoIaliim
(JOA), mkaner Nurick u mkansr BocctaHoBneHHsT (Recovery
rate). Il OLIEHKM OCEeBOIA MOC/Ie0NnepallMOHHOM 00U MBI MC-
noJib3oBaju 1kaay BAIII.

Pe3ynbratnl u HX 00cyKenue

Ha ceromusiimHuii [eHb TP JICYEHUH CITOHAMIOTCHHOM Imeii-
HOIl MHEJIONATHM XUPYPruyeckue METONbl, K COXAJCHUIO,
He uMeroT 100% sddexruBHocti. Hapsany ¢ yBenmmyeHneM Ko-
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JINYECTBA MALMEHTOB C IICHHOM MMEJIONATUEH YBEINIMBACTCS
MU KOJIMYECTBO ONepaluil, MPOBOAUMBIX B MUpPE 1O MOBOLY
IIEHHOr0 CTEHO3a Pa3IMYHOM JIOKAIM3alWU, a YBEJIUYEHUE
KOJIMYECTBA ONEPALIM IPUBOAUT K YBEJIUYCHUIO YKC/IA TTALIK-
€HTOB, KOTOPBIM TPOBEAEHHOE OMEPATMBHOE BMEIIATEIbCTBO
He MPUHECIIO TMKBUIALUY KIMHUYECKON CUMITTOMATUKHU.

HecMoTps Ha MoIepHU3alIMIO U TIOCTOSIHHOE YCOBEPLIEHCTBO-
BaHME XMPYPrUK MO3BOHOYHMKA, TPOOJIeMa MOKCKA ONTUMAab-
HOTO XMPYPTMYECKOTO METOMAA B JIEYEHUU CIIOHAMJIOTEHHOTO
IIEHOTO CTEHO3a OCTaeTCs akTyanbHOU. Bce meTomel, mpen-
CTaBJICHHBIE B JIUTEPAType, UMEIOT CBOM MPEUMYIIECTBA U HE-
JOCTATKU.

JlamuHOIITaCTHKA, paccMaTprBaeMasi B 3T0i paboTe, SBIIeTCS
OTHOCHUTEJILHO MOJIOIBIM METOIOM JICYCHUS IIEHHBIX CTEHO30B.
Bnepsbie MmeTon onvcaH B 1973 1., HO, HECMOTpSI Ha 3TO, B OTe-
YeCTBEHHOM MPAKTHKE ¥ JIUTEPAType OH He MMM JOJKHOIO
BHUMAaHMS.

Tabmaua 3: Pe3ynbTaThl BOCCTAHOBNEHMS NO LuKane BOCCTaHoBNEHHS JOA.

120

100 A

60 -

40 A

. Normal

Recovery Rate 43,2 (%)

(opMyna pacuera UHIEKCA BOCCTAHOBNEHNA:

OCHOBHBIMM KPUTEPUSIMU TOCICONEPALIMOHHON OLIEHKU CJTy- K - K
KWW AMHAMKUKA KIMHAYECKUX CHMIITOMOB, YBEIWYEHUE K. = nocne onepayuu do onepanuu_ o 100%
nepeaHe-3aHEr0 CeYeHUs1 TTIO3BOHOYHOTO KaHala U COXpaHe- R 17-K
HUE OMOPOCIOCOOHOCTH. 00 onepayuu
Tabmuua 1; XapakTepucTka BbIBNEHHO HEBOMOTMYECKON CMMTOMATUKA B pynnax Tabmaua 4: CpeHue nokasaTen AuameTpa No3BOHOYHOO KaHana Ha pasHbIX YPOBHAX
MALVIEHTOB. B Hopme [15].
Heeponoruyeckas CMMNTOMATVKa Y NTaLMEHTOB, c3 ca c5 c6 c7
OnepupoBaHHbIX N0 NOBOAY LIEAHOr0 CTEH03a
CpenHue
CumntomaTuka 061wee konuyecTo 60bHbIX — 30 rokasarenm 14,3£1,6 | 13,9+1,6 | 14,0£1,6 | 14,0+1,6 | 14,1=1,4
B HOpME (MM)
CnabocTb B pykax 1"
Tetpanapes 17
Tabmaua 5: Cpe/IHue nokasaTeny AuameTpa no3s0OHOYHOO KaHana Ha pasHbIX YPOBHSX
YyBCTBUTENbHBIE HAPYLIEHNS 15 NPV CTEHO3E (aHANM3 NPOM3BEMEH Ha COBCTBEHHON rpynne GNbHbIX).
TasoBble HapyLLEHUs 2 c3 ca4 c5 c6 c7
PedprieKTOpHblE HapyLLeHNs! 29 Cpenrive
roKB3ATENN | 14 1+1,3| 10,6+1,5| 10,8+1,7 | 11,0413 | 10,6+1,3
M3meHeHne noxoaku 17 B Hallen
rpynne (mMm)
Atpoduu 20

Tabnmua 2: OueHka A0 1 NOCNEoNeNaLMoHHON0 KIMHUYECKOO CTaTyca 60MbHbIX M0

wkane JOA u Nurick.
12
10
8
6 - B oapres2r
a B sonpost11is
5 A B Nurick pre 2
o J Nurick post 2,7
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o omepauuy GOJNbHBIE UMEIH XapaKTEPHYI CHUMITOMATUKY
C Pa3IMYHON CTENEHBI0 BHIPAXEHHOCTH MUETIOMATHYECKOTO
CHHIpOMa.

J1711 00beKTUBHOM OLEHKM MaTOJI0rMYeCKOM HEBPOJIOTMUeCKOI
CUMITOMATHKM UCIOIb30BANACH IlIKaJIa IEHHON MUETONaTHH
o cucteme JOA ¢ mocneayoIuM pacueToM BOCCTAHOBICHMS
(tabs. 3 v hopMyia pacueTa MHAEKCA BOCCTAHOBIEHUST).

JIMHAMKKa KIMHUYECKON CUMIITOMATHKK B TIOCIEOIePalIuOH-
HOM TiepHofie oTpaxkeHa B Tabi. 2. CpefHMe CPOKM OT Havajia
3a00JIeBaHUS U JIO BBHITIOJHEHUS OTEpalliy COCTaBUIN 45 Me-
csueB. OMHUM U3 KIMHUYECKMX TIoKa3aTesel Oblia olleHKa Ha-
PYLICHHS IIOXOIKH, KOTOpas IMOJI0KeHa B OCHOBY Kilacch(HKa-
uuu 1o Hypuky (Nurick scale). BoabIIMHCTBO 00JbHBIX OBLIO
TIPEICTABICHO CPeTHUMY 3HAUCHUSIMHI MOTOPHBIX HapyIICHWIA
(1-3 creneHn), KIMHUYECKAsT KAPTHHA ABOMX OOJBHBIX COOT-
BETCTBOBAJA 5 CTENEHMU.
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puc. 4: Pacyer nonepeyoro ceveqms 10 (A=0,91 cM) u nocne onepawm (6=1,45 cm).
CaruranbHbIii v akcuanbHbIA Cpesbl Ha yposHe C4—C5. A— rpybas komnpeccus
CMIMHHOrO MO3ra; b — CMMHHOI MO3T EKOMNPEMMPOBAH, NEPEaHee v 3aaHee
CyGapaxHouaaNbHbIe NPOCTPAHCTBA MPOCMATPYBAIOTCA MOSHOCTBIO.

b

Puc.5. Pacyer nonepeyroro cevenus fo (A=0,84 cm) u nocne onepaumm (6=1,93 cw).
CarvTanbHblit 1 akcuanbHbIi cpesbl Ha yposHe C3-CA. Mpybast komnpeccust
CMMHHOrO Mo3ra (A). CrMHHOM MO3r IEKOMNPEMMPOBAH, NEPEMHEE 1 3aHee
cyOapaxHoMaabHbIE NPOCTPAHCTBA MPOCMATPUBAIOTCS MOAHOCTbIO (B).
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puc. 6: MPT naumenTa b-Ba.

A - o onepauum. OnpepensieTca rpybast KOMNPECCHS! CIMHHOTO MO3ra Ha YpOBHE
C2-C4 ¢ dopmvpoBaHuEM MUENONATUYECKOrO 0vara. [lONHOCTBIO OTCYTCTBYET
BI3YN3aLMS NEPELHErO U 331HEr0 CyOapaxHouganbHbIX MPOCTPAHCTB.

b — nocne onepavyu. JlekoMnpeccust 03s0nNa BU3YaavpoBaTh YaCTb NEPEIHEro v
NOHOCTBIO 3371HEe CybapaxHOMZANbHbIE MPOCTPAHCTBA.

Puc. 7. A — MPT naupenta LL-ga. ¢
rpy6oit KOMMPECCUEl CMIHHOTO MO3ra
ocTeodutom Ha ypoHe C5—Co.

B, B — MPT u MCKT naumenra LL-Ba.
nocNe NaMUHOMNACTUKM; HECMOTPS Ha
Hanyve 0cTeodwTa, MOLbEM 3aJHEr0
KOMIMgKca  CO30an  MONHOLIEHHYIO
[LEKOMNPECCHIO CTIMHHOTO MO3ra.

B

Hapsny ¢ kmuHuueckoit KapTMHON Mbl OCYILECTBIISUIA pacyer
niepeIHe-3aqHero ceyeHus I03BOHOYHOIo KaHajia B 10- U Io-
cleornepaioHHoM Tepuozne. [lepemHeit TouKoit oTcuera SBis-
Jlach Jop3anbHasg MOBEPXHOCTh (DaKTopa KOMIpeccuu (0CCH-
(unMpoBaHHasl TIPOIOJIbHAS CBsI3Ka, TpbDKa JUCKA, KpacBble
ocTeo(UTHI), a 3a1HEH TOYKOM pacyeTa — OCHOBAHUE OCTHCTOTO
orpocTka. CpeaHue 1M(pbsl HOPMATBHOTO AMAMETPa U CTEHO-
3MPOBAHHOTO TI03BOHOYHOTO KaHAaJIa IPUBEICHEI B Ta0M. 4 1 5.

CaruTranbHoOe CeueHre TI03BOHOYHOTO KaHaJa MOocJIe OTiepaliun
U3MEPSUIOCh MPY MOMOIIM PACYETHOH TPOrpaMMbI-JIOKaTKU3epa
ClearCanvas Workstation 2.0. IlepenHe-3anHuii pazmep mo3Bo-
HOYHOTO KaHanma ObUT yBenmueH B cpemHeM Ha 0,77%0,23 cm
(puc. 4 u 5). B Tpetu ciy4yaeB Mbl 1OOMIMChH YBEITUYEHUS TO-
3BOHOYHOTO KaHaja 6oJiee 4eM B 1Ba pasa (puc. 6 u 7).

OIHMM M3 KpUTEpHEB OIIEHKHU ITOCICONEPAlIMOHHOTO Pe3yb-
TaTa ObLUIO (POPMUPOBAHKE KOCTHOM MO30JM Ha CTOPOHE Ya-
CTUYHOTO HajlJIoMa IyTy Mo3BoHKa (puc. 9). B Tpex ciyyasx He
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puc. 8 YactiyHoe nponabuposanue
HayOMIEHHOIA JlyrM NO3BOHKA Y 60Mb-
Horo X-ro (A, B — ykasaHbl CTpenkamu).
MpoTsixeHHast occUdMKaLMs nepesHed
1 331Heil NPOZONbHBIX CBSI30K HA YPOBHE
(C3-C7 (b - ykasaHo 6enoit CTpenkoit).

puc. 9: MCKT nccneposanue GonbHoro
B-Ha, cnycTa 8 Mec nocne onepawm.

A, b - BugHa KOHCOMMZAUMS [y
M03BOHKA (yKa3aHO YEPHON CTPENKOIA).
B - MCKT wuccnemoBaHue 6GonbHoiA
W-oit, cnycta 5 mec. Coxpanetve
BHYTDEHHErO  KODTUKQNIBHOrO  CAIos
(KOCTb  MCTOHYEH3, B aHaMmHe3e —
PEBMATOUaHbI apTpuT).

Bpm b1 |

is

=
[y S — T e e =i

e 13

Py Sy e — e L

| I

puc. 10: TpaHCKpaHuanbHast MarHuTHas cruMynaups, oteenenve m. abductor pollicis brevis ¢ 4gyx cropoH, m. abductor digiti minimi cnpaga BLISBASIOTCA NPU3HaKw GunatepanbHoro
HapyLLEHA NPOBEAEHNS N0 KOPTUKO-LIENBIKANLHOMY MYTU: YMEPEHHOTO NP OTBE/IEHMIA CEBA, BLIDAXEHHOr0 NP UCCEN0BAHN NPABOIA PyK.

JIOOMIMCH KOHCOMAAIIMY TYyTH Ha OXHOM YPOBHE, HO 3a CYeT
CpALLECHUA BbILLIE- K HUXEIEXALMX YT JAMUHOILIACTUKA BbI-
MOJTHSIA CBOXO poiib (puc. 8). [IpnumHOi HecpalieHIs B IBYX
CIy4yasiX SIBJISJIOCHh CKBO3HOE IIPONMJIMBAHUE BHYTPEHHETO
KOPTUKAJILHOTO CJIOST IYTH ¥ B OXHOM CJIyJae — HapylleHHe
TpoduKku Koctu (octeoneHus ). HecMoTpst Ha MUTpaIMIO IyTH,
0OJNILHBIM HE TOTPe0OBAIOCh PEBM3MOHHOE BMELIATEIBbCTBO
(CITOXXHEBIN cOMaTUYECKUII cTaTyc). BHImoTHEHHAS TeKOMITpec-
CUSl TTO3BOJIMIIA MTOJYYUTh XOPOIIUI KITMHUYECKUI 3(PPEKT.

KpoMme HelipoBU3yanu3aliMOHHbIX METONOB, [UIS TMAarHOCTUKHI
CTIOHIWJIOTEHHOM MUEJIONIATUH aKTHBHO WCIONb3YIOTCS Heli-
podusnonorndeckue uccienosanus — TMC u CCBII. Tpanc-
KpaHUaJlbHasg MarHUTHAs CTUMYJISIMS TO3BOJSET OIIEHUTh
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(byHKIIMIO KOPTUKO-CITUHATIBHOTO TyTH (puc. 10). CTuMynsuus
TepeMEHHBIM MaTHUTHBIM TIOJIeM MOTOPHOI 30HBI KOPHI TO-
3BOJISIET 3aPErMCTPUPOBATh KOPKOBBIA BbI3BAHHBIA MOTOPHBIIA
otBeT (KBMO) B MbIILILIAX-MUIIEHSX PYK U HOT.

KpomMe TMC 1mupoko HCIHONb30BAIUCh COMATOCEHCOPHEIE
BoI3BaHHbIe ToTeHIUanbl (CCBII), ¢ moMomiblo KOTOPBIX
olieHUBaeTca cocTosiHue addepeHTHBIX myTedt. M3mene-
HUS  aMIUTMTYTHO-BPEMEHHBIX MapaMeTpOB KOMIIOHEHTOB
NI13 u N20 otpaxaior crermeHb TUcHYHKINN addepeHTHBIX
nyreil cnuHHOro Mo3ra. KommoneHT N13 sBiseTcs oTBETOM
3aTHMX POTOB U OTpaxaeT AUCGHYHKIIMIO UEHTPATBHOTO CEPO-
ro BelecTBa. [1aTOrHOMOHUYHBIM [UIST MUEJIOTIATUH SIBIISICTCS
CHIKeHMe aMIIMTyabl KoMnoHeHTa N13 mpu 3amucu CCBIIT
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puc. 11: Mpu uccnegosanum CCBIN npu CTUMYNSLWMY CPEAMHHBIX HEPBOB OTBETHI
NEPUGEPMIECKOr0 YPOBHS COXPAHEHBI. KOMMOHEHTbI CIMHAMBHO-CTBONIOBOO
1 KOPKOBOrO YPOBHEi PEAYLIPOBAHDI, PETUCTPUPYIOTCA HENOCTOBEPHO, CO
3HAYUTENbHbIM YBEMYEHUEM TATEHTHOCTM 1 CHUXEHEM aMMIMTY b, NTydLLe
BLIPXEHbI MY CTUMYASLIMA CTIPABA (C YBENMYEHVEM LIHTNANBHOr0 BREMEHI
nposexeus U uxtepeana N9-N11). BbiSBnSeTCA HapyLueHue npoBeaeHms
abdepeHTaumm Ha CTIMHANLHO-CTBONOBOM YPOBHE: BbIDAXEHHOE MPM
CTUMyNSLVM cripaga, rpyBoe — cesa.

CO CPEAMHHOTO, JIOKTEBOTO U JIy4eBOro HepBoB. OTHaKO MeTOJ
CCBII He mo3BOSET OlIEHUBATh (PYHKIIMOHATBHOE COCTOSTHUE
MOTOPHBIX TPAKTOB, KOTOPBIE NOBOJbHO YacTO MOpaXaroTcst
npu LHCM. Eie omnum HenoctatkoM CCBIT siBnsieTcst HeBo3-
MOXKHOCTb TOYHOM JIOKIU3ALUK YPOBHSI TOPAXEHUsI CITTHHO-
ro moara (puc. 11).

Psan 6onbHBIX UMETM MUHUMAJIBHBINM HEBPOJIOTMUYECKUI Aehu-
IUT (MOJTHBIA 0OBEM JIBMXEHUSI B KOHEYHOCTSIX, OTCYTCTBHE
JyBCTBUTEILHOI IMPOBOTHMKOBOI cuMIToMaTuku). HecMoTps
Ha OTCYTCTBUE CMMITOMATMKH, COOTBETCTBYIOLICH CIOHIM-
JIOTeHHOU Mueonatuu, 1o MPT Obutn mosny4yeHbl JaHHBIE 3a
HaJM4yKe MPOTSKEHHOIo CTeHO3a TO3BOHOYHOTO KaHaja c yMe-
PEHHBIM CHABJIEHUEM CIIMHHOTO MO3Ta. B 3TuX ciyyasx manb-
HEHIIYIO TaKTUKY JIEYeHUsT MBI OTIpeAeasiy mpu nomoiuu TMC
u CCBII. I1py HaMM4YMK U3MEHEHWIA aMITUTYIHO-BPEMEHHBIX
XapaKTepUCTHK, OTPAXAIOUMIMX CTeIeHb TUCHYHKIINM CITUH-
HOTO MO3ra, a TakXe U3MEHEHUS] BpeMEHU LIEHTPAIbHOTO MO-
TOPHOTO IPOBEACHHS 10 KOPTUKOCITIHAILHOMY TPAKTY CBUJIE-
TeJbCTBOBAIM O HEOOXOMMMOCTH BBITIONHEHMS oneparuu. [Tpu
OTCYTCTBUU M3MEHEHHUI MO JaHHBIM HEWpOPU3MOIOrUNYeCKUX
METOIOB MBI 30U paIi BBLKMAATEIBHYIO TAKTHKY C AUHAMUYEC-
CKMM HabJoneHreM [1, 6].

3aaHuii CpeAMHHBINA JOCTYN (JJAMUHOILIACTHKA) TIPeayCMaTpu-
BaeT HaJMuMe MPOTSKEHHOM Kommpeccuu (3 u Oonee ypoB-
Heil) IpeuMyIIeCTBEHHO 3aIHEr0 WIM TaHASMHOIO CTeHO3a,
COXpaHEHUeE JIOp/I03a WM eT0 He3HAUMTEIbHOE BBIMPSIMIIEHE
1 OTCYTCTBHE TIPH3HAKOB HECTAOMIBHOCTH 10 JaHHBEIM White-
Panjabi. BceM 60/1bHBIM 10 OTiepaliiy BBITOIHSIOCH (DYHKIIHO-
HaJIbHOE PEHTTCHOBCKOE UCCIIeNOBAHNE; ¥ OOTBHBIX, MMEIOIINAX
CeIMEHTAPHYI0 HEeCTaOMJIBHOCTb, M30Mpajach MHas TaKTHKa
XUPYPTUUYECKOTO JieueHMs. JIaMMHOILTACTHKA IIpeIIioNaraet
COXpaHEHME MTYrOOTPOCYATHIX CYCTABOB, PE3CKLUST M ITPOIIMT
KOPTHUKAIBLHOTO CIIOSI BBHIMTOJTHSAIOTCS B JIaTepajbHOM YacTH
IyXKH, He 3aTparuBasi CyCTaBHBIC TOBEPXHOCTH. TakuM obpa-
30M, MMHUMM3MPYETCsl HapylieH|e onopocnocodHocTu. Beem
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b

puc. 12: TlocneonenaumoHHbie GYHKUMOHTbHBIE PEHTTEHOrpaMMbI crycTs 16 Mec.
[pU3HaKY CErMEHTAPHOI HECTAOMILHOCT OTCYTCTBYKOT.

0OJIbHBIM B ITOC/IEOIIEPALIIOHHOM Teproe yepe3 3—6—12 mec
BBITIOJTHSIOCH (DYHKIIMOHAIBHOE PEHTIEHOJIOTMIECKOE MCCle-
nosanue (puc. 12).

OcoxXHeHus

[epBBle ommepaTHBHBIC BMEIIATEILCTBA MBI BBITIOJHSUTH B Cpe-
HeM oT 3 110 3,5 yac, oTpabaThiBas ¥ COBEPLIEHCTBYS METOAMKY.
BhITIOTHYB MiepBBIe BOCEMb JIAMUHOILIACTHK, TTOMYIWIN Y TPOMX
OosbHBIX MoHomape3 C5 kopelka (MeXaHUYECKOE MHTpAoIie-
paIMOHHOE BO3IEHCTBUE UCKITIOUEHO). JlaHHOE OCIOXHEHKE Ha
(boHe MPOBOMMMOI KOHCEPBAaTHBHOM Teparmii CaMOCTOSTENTb-
HO pa3pelmioch Ha MOOMEPAMOHHbBIM YPOBeHb. AHAIM3 UHO-
CTPaHHOM JIUTEpaTyphl TIOKa3ajl, 4TO JAHHOE OCJOXHEHWEe He
croib peako (mo 8% ciydaeB). Kutaiickue xomrern K. Sasai
u T. Saito poBeny cpaBHEHME JBYX IPYII OOJbHBIX, KOTOPHIM
MPOBOAMJIACH JJAMUHOIUIACTUKA. B mepBoii rpymiie 1aMuHoOILIa-
CTHUKY JOTOJHSIM TpoBeneHueM opamuHotoMun C4—C35, Bo
BTOpO#i rpyrme (popaMUHOTOMUIO He BHIMOMHSIM. B rpymme ¢
OIHOMOMEHTHOI (popamuHoToMuelt neduimra C5 Kopelka He
ObLJ10, BO BTOPOY IpyTINe BhisiBAeHO 4 cyyasimape3a C5[10, 12, 13].
[Moce Havyama pyTHHHOTO BBIMOJIHEHUS (DOPAMUHOTOMUM CIIY-
yaeB geduimra C5 nmanee He BbABIsUIOCh. ClemyeT cKasaTb,
qro Ha (PoHE TPYOOI HEBPOJOTMIECKON CHMIITOMATHKY JaH-
HOMY OCJIOXXHEHMIO OOJIBIIOr0 BHUMAHMUSI HE IPUIABAIOCh, T.K.
MOCJIEOTIEPALIMOHHBIN TIEPHO]] OLIEHWBAICS KaK OOIas Kap-
THHA Ha (OHE BHIPAXXEHHOTO HEBPOJIOIMYECKOro AeHIIUTA.
B onHOM ciyyae Oblia BbiMojiHEHa JaMuHoracTuka C3—C4,
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Tabnuua 7: OcnoxHeHus, MONy4EHHbIE NMPK BbIMOMHEHUN IAMUHOMNACTUKK.

OcnoxHeHus
Konuyecteo -
Bup ocnoxHeHus GONbHLIX AenicTBua/ucxon
CaMOCTOSTENbHBIN
Mape3 C5 3 perpece
peBu3us .
HepocratouHocTs 1 (xopoLumin KnMHUYecKuii
[IIeKOMMPECCHM pe3ybTar)
peBu3us .
rﬂeohzsgfgagpaumowaﬂ 1 (XOPOLLMIA KIIMHMYECKMii
pesynbrar)
'py6oe BbinaneHue peabunutaums
CYCTaBHO-MbILIEYHOrO 1 (HenonHoe
4YyBCTBA BOCCTaHOB/IEHME)
Bocnanexue
MOBEPXHOCTHOMO 4 (3';%%?1?;(:"@
CN0S KOXU

C6. IonyyeH xOpoLIKi MOCAEONEPALIMOHHbIA UCXO/, OTHAKO,
BuimoaHUB MPT uccnenoBanue yepes 3 Mec, 0OHAPYXUIN yMe-
PEHHYIO KOMIIPECCHIO CITMHHOTO MO3Ta Ha ypoBHe MyxkKu C5
mo3BoHKa (puc. 13 B).

BrocrencTBruy epBUYHOE ONIEPATHBHOE BMEIITATEILCTBO OBLIO
JIOTIOJIHEHO NaMuHomIacTukoi C5. B omHOM ciydae, cryctst
HeJeNo, Y 60JIbHOTO BO3HUKIIM YYBCTBUTEIbHBIE HAPYICHUS;
B CPOYHOM TopsiaKe ObII0 BeimoaHeHo MPT, tne onpenensinach
HanpsoKeHHasi TeMaToMa CO CHaBJIE€HMEM CIMHHOTO MO3ra B
30He omepanuu (puc.13 A u b). borbHOMY OBLIO BEITIONHEHO
PEBU3MOHHOE OIEePaTHBHOE BMEIIATEIBCTBO C XOPOLIMM KJIH-
HUYECKUM UcxomoM [9].

B onHOM ciiyyae y 60BbHOTO B paHHEM MOCIEONEPAIIOHHOM
neprone pa3BuwiCsd Ae(ULIUT B BUAC BHIMAICHHUS CYCTaBHO-
MBIIIEYHOTO YyBCcTBa (rpybas artakcusi). laHHbIA OOMbHOI
crycTs 16 Mec mocjie HeOMHOKPATHBIX KYPCOB PeabUIMTALIMOH-
HOTO JIeYEHHsI BOCCTAHOBWJICS IO YPOBHS CaMOCTOSITEJIbHOTO
nepeaBkeHus. B 4-x ciaydasx 6bu10 BocHajieHUe MOBEPXHOCT-
HBIX CJIO€B KOXH, KOTOpOE Ha (hOHE OOIEXUPYPTUISCKUX Iepe-
BA30K pa3peluunock (1ad. 7). YeTBepo 00JbHBIX MPEAbIBISIIN
KanoObl HA OCEBYIO 0O0JIb B I1lIee, TPEOYIOLLYIO TEPUOANIECKOrO
nprema ode3z0onuBatomux npenaparoB. CpenHee 3HaYEHKE MO
BAIII cocraBumo 2—3 Gasna. bonbHBIX ¢ BHIpaXXeHHBIM 0oJie-
BBIM CHAPOMOM, MEILIAIOIINM XHM3HEAEATeIbHOCTH, He OBLIO.

ITocieonepanuornas peabuIHTAINS

B psane paboT mokazaHo, YTO Kypc peadMINTALUU TIOCNE OTle-
palii Ha TIO3BOHOYHMKE MMEET ITOJIOXMUTEIBHOE BIMSHHE
Ha MCX0J 3a00JIeBaHMS M SBJISCTCS BaXHBIM JOMOJTHEHHEM K
xupyprudeckomy jgedeHuto [10]. TlepBuuHas ueb jJeyeHust y
OOJIBHBIX CITOHAMIOT¢HHOM MUEJIOIATHeH — YCTPaHUTD (haKTop
Komrpeccun. Ilocne XMpypruyeckoro BMeIaTe bCTBa CITYCTS
3—6 Mec (omTUMAaIbHBIE CPOKM (POPMUPOBAHUSA KOCTHOM MO-
30J111), TPOBOIMTCS KYPC BOCCTAHOBUTEIBHOTO JIeueHus. bosb-
HIMHCTBO 0OJIbHBIX (24 Yes1.) MpOoLLIM Kype KOMILIEKCHOTO pea-
OunMTalMOHHOTO JeueHust Ha 6aze HIIH.

[1aBHOI 3amadeil BOCCTAHOBUTEIBHOTO JIEYEHUS MALlMEHTOB
C LICHHOW MUEIONaTUEN SIBJISIIOCH:
1) ycTpaHeHMe MaTOJOTMYECKOTO BO3AEHCTBUSI M3MEHEHHBIX
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puc. 13: MPT nauventa M-ro.
A - cTpenkoit ykasaHa remartoma, yme-

PEHHO
MELLIOK.
b — MPT T0ro Xe naumexta nocne
BHINOAHEHHON0 ~ PEBM3MIOHHOMO  BMeLLa-
TeNbCTBA.

B - MPT naumeHta C COXpaHeHuem
KOMMpECcCM Ha ypoBHe CH ayru.

KOMApEMUpYIOLAn  ypanbHbiil

B

M03BOHOYHO-ABUTaTeIbHBIX cerMeHToB ([TAC);

2) BOCCTAaHOBJICHHE TTOTHOIIEHHBIX aHATOMUYECKHIX B3aUMOOT-
Homenuii B [1JIC;

3) ynyuieHre MeTaboIMUeCKUX IIPOLIECCOB B CTMHHOM MO3TE;
4) ycTpaHeHHME WM YMEHBIICHNE CITACTIYHOCTH.

Kaxpiit 601bHOM OIy4UI MHAMBUIYATHHO CKOPPEKTHPOBAH-
HBIl KOMILIEKC (DU3MOTEPANIEBTHYECKUX IIPOLIEAYD, BKIIOYA0-
1Mt B ce0s1: MArHUTOTEPAITHIO, SIEKTPOCTUMYJIALIMIO, MACCAX
n JIOK.

MenmukaMeHTO3HOE JICUCHHE BKIIOUAJIO TpPUEM IIpeIapaToB,
YIYYIIAOMIAX METa00IM3M HEPBHBIX KJIETOK M YMEHBIIAOIIMX
TATOJIOTMIECKIIA TOHYC MBIIIII,

bnaromapsi KOMOMHMPOBAaHHOMY XMPYPrUUecKOMy M peabu-
JIMTALIMOHHOMY TIOAXOMY K JIEYEHUIO MALMEHTOB CO CIIOHIU-
JIOTEHHOM LIEAHOM MHUEJIONATUEN YAAJIOCh MOMYYUTh JIYYIIKe
pE3yJIbTaThl BOCCTAHOBJIEHWS, 3HAUUTEJIbHO YMEHBIIUB HEBPO-
JIOTUYECKUT IEHUIINT.

3akmoyenne

[MoygeHHBIE pe3yibraThl MCCIENOBaHMI YKa3bIBAaIOT Ha He-
00XOIMMOCTh KOPPEKTHOTO M BCECTOPOHHETO aHalu3a daH-
HBIX HEBPOJOTMYECKOTO CTaTyca, HelpOBM3YaTM3aIl[IOHHOM
KapTWHBI U TAHHBIX HeHpO(MU3MOTOTMYECKUX HCCIEIOBAaHUN.
BompHEIE CO CITOHAMIOTeHHOM MUENONaTHE B OOJIBIIMHCTBE
CBOEM MCTOILEHBI CBOMM 3a00J1€BAHKEM 1 3a4aCTYIO HECTTOCO0-
HBI K CaMOOOCTY:KMBaHMIO, TPeOYS TIOMOIIM CO CTOPOHEI. [Tpa-
BUJIbHO BEIOpaHHAS TAKTHKA JICYCHHMS C YICTOM BCEX HIOAHCOB
(DaHHBIX MOAPOOHOrO0 HEBPOJOTMYECKOTO OCMOTpA, COXpaH-
HOCTH (DMU3MONOTMYECKUX M3TMOOB TO3BOHOYHMKA, OLCHKU
(haKTOpOB KOMIIPECCUU U [p.) TTO3BOJSAET TOOMTHCS XOPOIIUX
1 B psJie CTyJaeB OTIMYHBIX Pe3YJIETaTOB. AHAIN3 OTCUECTBEH-
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HOW JIUTEPaTyphl CBUIETENHCTBYET O OONBIION TOMYISIPHOCTH
MEPEAHETO JOCTYIIA IIPU JEKOMIIPECCUM CIIMHHOTO MO3ra, B TO
BpeMs KaK UHOCTPAHHBIE CMEIIMATUCTBI AKTUBHO MCHONB3YIOT
B KayecTBe aJIbTEPHATUBbI UMEHHO JIAMUHOIUIACTUKY. 3amHss
JEKOMITPECCUBHO-TIJIACTMYECKAsT OMEpalusl TOBOJIBHO MPO-
CTa B BBIMOJHEHUM U HE TPEOYeT MOTOMHUTETbHBIX HABBIKOB
y TNPaKTUKYIOLIEro Heiipoxupypra. Masbie ¢hrHaHCOBbIE 3a-
TPaThl Ha OTIEPALINIO TIO3BOJISIOT AKTUBHO BHEAIPSITH €€ B YCIIO-
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Treatment of spondylogenic cervical myelopathy

A.O. Gushcha, M.D. Dreval’, N.S. Kireeva, O.S. Korepina

Research Center of Neurology (Moscow)

Keywords: cervical myelopathy, laminoplasty, cervical stenosis.

The study objective was to analyze the results of cervical lami-
noplasty in treatment of compressive cervical myelopathy and
evaluate intraoperative risks and outcomes.Experience of surgi-
cal treatment of 30 patients (mean age of 59.4 years) with cervical
stenosis complicated by myelopathy was analyzed. Hirabayashi
laminoplasty was performed in 26 patients, and Kurokawa lami-
noplasty was performed in 4 patients. All patients were diagnosed
with extensive spinal stenosis at the cervical level. The diagnosis
was made based on the results of complex survey, including dy-
namic clinical and neurological examination, X-ray, CT, MRI,
somatosensory evoked potentials (SSEPs), and transcranial mag-
netic stimulation (TMS). The Nurick scale, Japanese Orthopae-

dic Association (JOA) score, and Recovery Rate scale were used to
evaluate severity of myelopathy; the Visual Analog Scale was used
to evaluate postoperative axial pain. The indications and contrain-
dications for laminoplasty were determined. Early and long-term
(> 3 years) outcomes of the clinical status and radiographic and
neuroimaging indicators were evaluated. Laminoplasty, having a
number of advantages, is the method of choice in the treatment
of extensive spondylogenic cervical stenosis. Proper selection of
patients based on clinical symptoms, assessment of the stenosis
length, and data of neurological examination and neuroimaging
enable achieving excellent outcomes of laminoplasty. The surgery
is optimal for the older age group (> 60 years).
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3HayeH1E BOKCEJIb-
OPUEHTUPOBAHHOM MOP(POMETPUU
B U3YYEHUU YMEPEHHBIX
KOTHUTUBHBIX PACCTPONCTB

A. lamynuna, P.H. Konosasnos, A.C. Kanpikos

OI'bHY «Hayunbiii yenmp nesposoeuw» (Mockea)

Koerumuenvie HapyuteHus S64510Mcs 8AXCHOLU MeOUKO-COUUAAbHOI NPOOAEMOIL, CBA3AHHOI C BbICOKOU PACHPOCIPAHEHHOCHIbIO SMOIL NAMOAORUU 8 NONYASYUL.
B meuenue 5 nem nocae nocmanosku duackosa ymepennvix koenumuenuix paccmpoiicme (YKP) y 46% 6oavhbix pazeusaemes demenyus. AKmyanbHvim mMemooom
Heilposu3yanu3auuu, Xopouio 3apekomendosasuium ce0s 8 uzyueHuu OeMeHuuU, 1615emces 60Kceb-opuenmuposanras moppomempus (BOM). Ilposederue BOM
6 COMEMaHULL ¢ HelPONCUXO0A02UMECKUM UCCAeO08AHUEM NALUCHMOB N0360A5eM YJice HA HAYAAbHOM Imane 3a00aesanus ymoynumy eene3 YKP u npoenosuposams

Oanvheiiuee passumue 3000/1€8aHUS.

Kmouessie c10Ba: yMepeHHbIE KOTHUTUBHBIE PACCTPONCTBA, COCYANCTHIE KOTHUTUBHEIE HAPYLICHNS,
BOKCEIb-OPUEHTHPOBAHHAS MOP(HOMETPHSI, CEPOE BEIIECTBO, 60IE3Hb ATbIIreiimepa,
CMellIaHHas JeMEHIIMS, AUCLMPKYIATOPHAS SHLIe(aTOIaThI.

Beenenue

YacTtoTa BcTpeuaeMOCTH AEMEHLUMM BO3PACTaeT MO Mepe yBe-
JMYeHus1 Bo3pacta: ot 2—3% B momynsuuu g0 65 JeT u o
20—-30% B Bospacte 80 net u crapuie [2]. CornacHO JaHHBIM
Opranuzaumu O6beauHeHHbIx Harmit 8 2010 . 35,6 MutH ye.
B MHpe CTpajaiy oT AeMeHIMH, B Poccun — 1,2 muH gen. [lo
MporHo3aM  BceMupHoO#l  opraHu3anuu  31paBOOXPaHEHUS
(BO3), ob1ee yncno arofeit ¢ AeMeHIueii 0yaeT NpakKTHIecKu
ynBauBaThes Kaxapie 20 jeT u coctaBut 65,7 mitH B 2030 . u
115,4 man B 2050 . [4]. Hanbonee yacToit mpuYMHOMN JeMeH-
uun sBisieTcs: 6one3Hb Amblreiimepa (BA). ITo mporHosam
BO3, x 2050 . yrcno manueHToB ¢ bA B MHpe cOCTaBUT OKOJIO
106 M yer. [4].

B 1984 . MakKeiiHoM u coaBT. pa3paboTaHbl KpUTEPUU Ana-
rHoctukn BA NINCDS—ADRDA (the National Institute of
Neurological and Communicative Disorders and Stroke and the
Alzheimer’s Disease and Related Disorders Association) [21].
B 1980-x rr. Hauag0Ch aKTMBHOE U3yYEHNE TeHETUIECKUX, Heli-
POBU3YATU3ALIMOHHBIX ¥ OMOJTOTMYECKUX MapKepoB 3a00/ieBa-
Hust. CTajgo akTyalbHBIM M3YYEeHHUE MONEeMEHTHBIX KOTHUTHB-
HbIx HapytieHuit (KH), mpoMexXyTouHbIX MeXTy BO3PaCTHBIMU
U3MEHEHUSMU KOTHUTUBHBIX PyHKUUHI U femeHImel. s ux
xapakTepucTuku B 1997 . R. Petersen 1 coaBT. ObLT peaiokeH
TEPMUH «yMEPEHHbIE KOTHUTUBHBIE paccTpoiicTBa» (YKP)
[25]. B 2011 r. paboueii rpynmoit NINCDS—ADRDA 0binu mie-
pecMOTpeHbI KpuTepru BA 1 B HOBYIO KlacCU(PUKALIMIO ObLIN
nobasneHsl kputepun YKP, KoTopble BKIIoYaiu B ce0s: Xao-
Obl TalMeHTa Ha CHIKEHHME KOTHUTUBHBIX (DYHKIIMI; 00BEK-
THBHEBIC TOKA3aTeIbCTBA HAPYIICHWS B OMHOM WM OoJiee KOT-
HUTUBHBIX cepax, KaK MpaBuUiIO, BKIIOYAIOIINE HAPYILIEHUE
naMsTy (TP MPOBEACHUU HEWPOTICUXOJIOTMYECKOTO TECTUPO-
BaHMS BceX KOTHUTUBHBIX Cdep); COXpaHeHUE He3aBUCUMOCTH
B MTOBCETHEBHOM XW3HU; OTCYTCTBUE IEMEHLIUY U UCKITIOUEHHUE
JpYroi MPUYMHBI KOTHUTUBHOTO CHYXeHUS [5]. B marom uz-
naHuy JIMarHOCTUYECKOTo M CTaTUCTUUYECKOTO PYKOBOICTBA

M0 MEHTaJbHBIM paccTpoiictBaM DSMS ucmonb3yioT apyroii
TePMUH — YMEPEeHHOE HEHPOKOTHUTHBHOE PacCTPOICTBO, CO-
nocTaBuMbIii ¢ fuarHo3om YKP [14].

YacTo manmmeHTsl UMEIOT APYTYIO COIYTCTBYIOUIYIO ITATOJIOTHIO,
KOTOpasi MOXeT CIIOCOOCTBOBaTh Pa3BUTUIO KOTHUTUBHOIO Jie-
(uumra. YacroTa «unctoit» BA, Mo JaHHBIM ayTONCUIAHBIX MC-
clefioBaHuMiA, BapbupyeT ot 21% o 56,5% B momynsiuuu [11, 15,
20, 33]. B monmyasmoHHbIX uccnenobanusx B CLLIA 45% co-
CTaBJIsieT KOMOMHAIMSA BA 1 cocyamcToro mopaxeHusl, Ha3bBa-
eMas cMelaHHoit nemeHuue [20]. MccnemoBarensckas rpymmna
NINDS-AIREN npenmmounTaeT TepMUHY CMEIIaHHAS JeMEHITHS
TepMuH BA ¢ 1iepedpoBackyasipHbIMU 3a00JI€BaHUSM, T.K., XOTSI
KoMOMHaIus BA ¥ cocyaMcToii maTtooruu siBisieTcsl Haubosee
yacToit, BA Takke MOXeT MpoTeKaTh COBMECTHO C IPYTMMU T1a-
TOJIOTMYECKMMHU TIpolieccaMy. JIMarHo3 cMeIaHHo JeMeHIINN
CTaBUTCSI, KOTIA CHIDKCHME KOTHUTHBHBIX (DYHKITMIA HapyIIaeT
TIOBCETHEBHYIO aKTUBHOCTD U SIBJISIETCS CEACTBUEM CYIIECTBO-
BAHUS TOOTBEPXKICHHBIX KIMHUYESCKU WIM HEHPOBU3yalIn3a-
MoHHO BA u 1epeOpoBacKynsipHoii matojoruu. B Hacrtosiee
BpeMsI HET OOILIETPUHSITHBIX M YTBEPXKIEHHBIX MOCMEPTHBIX
KpUTEpHEB TUATHOCTUKU CMEIIAHHOM AeMEHIINM, TTO3TOMY UC-
THHHAS PacIpoCTPaHEHHOCTb €€ OCTAeTCs HeM3BeCTHOI [16].
B cpenrHeM OOMBIIMHCTBO MUAAEMHOIOTHIECKIX MCCICHOBAHIIA
OLICHMBAIOT PACIIPOCTPAHEHHOCTh CMELIIAHHOM TEMEHIIMH B T10-
mysisiiuy B auarnasoHe ot 20 no 40% [37].

LlepebpoBackynsipHble 3a0oneBaHus U Oe3 coueTaHust ¢ BA
MOTyT BbI3bIBaTh YKP, TIpM KOTOPHIX MOTYT CHIZXAaThCSl pa3-
JIMYHBbIE KOTHUTUBHBIE (yHKUMU. PacrmpocrpaHeHHocts KH
COCYIMCTOTO TeHe3a COCTaBJIsIeT, 0 JaHHBIM KaHamckoro mc-
cienoBanust, 5% y aui crapiie 65 jet [29].Yacto cocynucTbie
KOTHUTHBHBIC HApYIIEHUS pa3BUBAIOTCS IIOCTENICHHO: WM
BCJIEAICTBUE HAPACTAHMS KOJTMIECTBA KOPKOBBIX/TIOMKOPKOBBIX
MH(APKTOB, WIM 3a CYET POTPECCUPYIOIIETO pa3pexeHus oe-
JIoTO BemrecTBa (Jeiikoapeosa) [3]. Xapakrep KH cocymmcroro
reHe3a Heckonbko oTauvaetcss o KH npu BA. V nmauuenros
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¢ KH cocyaucroro reHe3a mamsTh MOXET JIOJITOE BPEMS OCTa-
BaThCsl OTHOCUTENILHO COXPAHHOIA, U B OOJIbILEN CTENEHH CTPa-
JIaeT TaK Ha3bIBaeMasl «MCITOJTHUTENbHAs DYHKIVS». B To Bpems
Kak BA 00BIYHO XapaKTepu3yeTcsl pAHHMMU U BHIPAXEHHBIMU
HapyIICHUSIMU KPATKOBPEMEHHOM IaMATH U YCBOECHMs HOBOM
MHGOPMALINH, ¥ JIMIIb TIO3THEe TOSBISIOTCS U IPOTPECCUPYIOT
M3MEHEHMS B IPYTUX KOTHUTUBHBIX cepax [23, 24].

[To pesynpTaTaM UIMTENBHBIX KIMHUYECKUX MCCICIOBAHMIA
[28, 35], B TeueHue 5 neT Mocie MocTaHOBKU AuarHoza YKP
y 46% 00JIbHBIX pa3BUIach AeMeHIMs. MHPOpMUPOBAHHOCT
o YKH u paHHS mocTaHOBKA AMArHo3a O4eHb BaXHBI, T.K.
VKP sBasercss MOTeHIMATbHO KypaOeIbHbIM COCTOSITHUEM,
MHOTHe U3 (DAaKTOPOB PHCKA U TEYEHUE CaMOro 3a00JIeBaHMS
MOTYT OBITh CKOPPEKTHPOBAHBI BOBPEMST HAYATOM Teparueit,
B CBSI3M C 9eM HECOMHEHHA BaXXHOCTb PAaHHETO BBISBICHIUS
JIMII C KOTHUTUBHBIMU PACcCTPOMCTBAMM, HE TOCTUTAIOLIMMU
cTamuy JeMeHIH. [1o3TOMy B HacTosIee BpeMsl MHOTO HC-
ClienOBaHM HANpaBIeHO Ha TIOMCKU TUATHOCTUYECKUX Map-
KEPOB YMEPEHHBIX KOTHUTUBHBIX HApPYLIIEHUH. AKTyalbHBIM
METOIOM HepOoBU3yaIM3alnu, 3apeKOMEHIOBABIINM ce0s B
U3yYEHUM JEMEHLUH, SBJSIETCS BOKCENIb-OpPUEHTHUPOBAHHAS
Mopdometpuss (BOM). BOM mnpencrasisger coboit  mpo-
Leaypy CpaBHEHMs OObEMOB CEpOTrO BEIIECTBA MEXIY IBY-
Ml TPYIIIaMU TTaIlMeHTOB. B 0CHOBe MaHHOM MO JIEKUT
TpeXcTyIeHyYaTasi Mpolieaypa BEIPaBHUBAHMS, T.€. HAIOKEHUS
Kaxnoro MPT-cpe3a Ha cOOTBETCTBYIOIIEE CKAHMPOBAHHOE
n3obpaxenmne [5]. Metox BOM cTa mMpoKo UCIOIb30BaTh-
Cs1 B MCCNIeOBAaHUM U IUATHOCTUKE KOTHUTUBHBIX HAPYIIEHU I
npu bA. Ins nauueHToB ¢ BA Oblia xapakTepHa 3HAYUTEb-
Hast aTpousa MeIMAaNbHBIX BUCOYHBIX IOJIEH, BKIIOYAs TMII-
MOKAaMII, a TaKKe MUHAaneBuaHbIx Ten [10, 13, 17, 26, 31, 32].
G. Frisoni u coabr. [12] Ob110 00cen0BaHO 29 MALIMEHTOB C
BA u 26 310pOBBIX JOOPOBONBIEB. ATpodUUECKIE N3MEHE-
Hust ipyd BA ObLTH HaliileHB! B THIIITOKAMITAX ¥ MUHIAJICBU/I-
HBIX Tesax. OqHOBpeMEHHO Habro1amach aTpodust BUCOUHOIA
1 TIOSICHOM M3BWIJINH, TIPEAKINHBS, OCTPOBHOM KOPHI TOJIOB-
HOTO MO3Ta, XBOCTATHIX S1ep U IOOHBIX noJeit [12]. BOM mo-
3BOJISIET OOHAPYKUTH aTPODUI0 MEANANBLHON BUCOUHOM JOJH
yXe B ipoxpoMaibHoii cramuu BA [18, 24]. G. Karas u coaBr.
[17] uccnenoBanu 33 manuenTa ¢ bA, 22 — ¢ aMHeCTUYECKMMU
VKP u 14 3n0poBbix auil. ¥ nauueHToB ¢ bA u amHecTuye-
ckumu YKP 0b110 BBISIBICHO YMEHbILIEHHE 00beMa CEporo Be-
1IeCTBa B MeIMaJlbHOM BUCOYHOI J0Jie, OCTPOBKE U TaJlaMyce
0 CPaBHEHMIO C IPYIIIOi KOHTposs. [Ipyu cpaBHEHMHN TaIK-
€HTOB | ¥ 2 TPy MalMeHThl ¢ aMHecTuueckuMu YKP nme-
7 OOJBIINN 00BEM Ceporo BellecTBa B TEMEHHOM o01acTu
1 B MOSICHOM M3BUIIMHE, yeM nalueHTsl ¢ bA [17].

B emHuynHBIX nccnenoBaHusgx Metoq BOM cran mpuMeHsTh-
CS W TIpY M3YYEHWU COCYIUCTBIX KOTHUTUBHBIX HApYIIEHWUI.
Bonpmroit BKag B pa3BUTHE 3TOM 00IacTH OBUT BHECEH TPYII-
noii yueHnix u3 Kurast — C. Li, J. Wangu 1p. B2011 . C. Liu
COaBT. ObLIO 00C/EN0BAHO 9 MALIMEHTOB C MOAKOPKOBOM cOCy-
JCTON IeMeHIMel: n3MeHeHUs ceporo BemecTBa nmpu BOM-
aHaiM3e OTMEYaluch B TajaMyce, TEMEHHOH noje, JOOHOU
u BucovHOM moiax [19]. B 2012 . rpymimoii 3Tux Xe y4eHBIX
Ob1T0 KccaenoBaHo 26 manueHToB ¢ YKP cocymucroro reHesa u
28 310pOBBIX MAIIMEHTOB COCTABIIM TPYIIITY KOHTpOs. briia
obHapyxeHa atpodust J0oOHOM (BepxHeil M cpeaHeit JTOOHOI
M3BWINH U METUATBbHON MPehpOHTATEHON KOPHI) 1 BUCOUHOM
(BepXHSISI ¥ HIDKHSISA BHCOYHBIC M3BMJIMHBI), TallaMyca U XBO-
craroro simpa [36].

B 2012 r. E. Quinque u coaBT. 66110 00caen0BaHO 20 malyeH-
ToB ¢ YKP cocyaucToro reHesa u 25 310pOBbIX 10OPOBOJIbLIEB.
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IMposenennbii BOM aHanu3 mokasan yMeHbIIEHHE CEPOTO Be-
1LIeCTBa B JJOOHBIX oTAenax [27].

Cymmupys IOJTy4eHHBIE JaHHbBIE, MOXHO cKa3aTh, uTo KP co-
CYIMCTOTO TeHe3a B LIEJIOM XapaKTepU3YyIOTCs yMEHbIIEHUEeM
CEeporo BelIeCTBa B JOOHBIX ¥ BUCOYHBIX IOJMSX, a TAKXKE Ta-
JlaMyce ¥ XBOCTAaTOM SIIpe, ONHAKO JAHHBIE €Ille¢ BO MHOTOM
MPOTUBOPEYMBHL

Ienplo Halero MccaeqOBaHMS SBAIOCH M3YYeHHE HEIpOII-
CUXOJIOTUYECKOro Mpousl, a TaKKe U3MEHEHUI B OeJIoM U
CepoM BeIleCTBE Y OOJIBbHBIX ¢ YMEPEHHBIMA KOTHUTUBHBIMU
paccTpoiicTBAMK PAa3JIMYHOrO reHe3a C IIOMOIIbI0 MeToMa
BOM.

MaTepI(IaJlbI H MCTO/bI

B HayyHoMm 1ieHTpe HeBpoJioruu ObUIO 00ClIenoBaHO 56 Ta-
LMEHTOB U 9 3M0POBBIX JIML. Y BCeX MallMEHTOB ObLIM AMar-
HoctupoBaHbl YKP (cyObekTuBHBIE XamoObl MalueHTa Ha
HapylleHue KOTHUTUBHBIX (DYHKIMIA; OTCYTCTBUE OOBEKTHB-
HBIX JaHHBIX 10 KpuTepusM DSM-IV, cBumeTeIbCTBYIOIINX
0 Hanuyuu aemeHuuu; 0,5 0annoB U MeHee — no KiauHuve-
CKOW PeUTUHTOBOH IIKasie IeMEeHIUK; OT 17 10 25 6aJuoB — 1Mo
MoHpealbcKoii 1Kajae OLieHKH KOTHUTUBHBIX (DYHKIIUIA; OT-
CYTCTBHE BBIpaKEHHBIX HAPYIIEHUI B TIOBCETHEBHON XI3HM).
beumn uckmouensl uHble 3a6oseBanusg [IHC (Bkmovast mMH-
CYJIBT), KOTOpbIe MOIJIM Obl IPUBECTH K BO3HUMKHOBeHUIO KH.
B nccienoBanme He ObITH BKITIOUCHHI MTAIIMEHTHI ¢ 3200JI€BaHM -
SIMU IIMTOBUAHON KeNe3bl, BATAMUHHOM HEIOCTATOYHOCTHIO
(B12, donatel), TpaBMaMu roJOBHOTO MO3ra, MCUXUYECKUMU,
CHCTEMHBIMU 3a00JIeBaHUSIMU, PACCETHHBIM CKIEPO30M, MH-
(exunonnsiMu 3aboneBanusMu LTHC, omyxonsimu, 3mujern-
CHell, MHTOKCUKAIMSAMHY (aJIKOTOJIbHAsI 00JIe3Hb U 1Ip.), a TaK-
e JPYTUMHU JeTreHepaTMBHBIMU 3a00/eBaHUSIMU, KpoMe DBA;
C TPYOBIMH peUeBBIMM HapyIIeHHUSIME. BceM mammeHTaM mpo-
BOAMJIACH OIIEHKA COMATHMYECKOTO M HEBPOJIOTMYECKOTO CTaTy-
ca, aHATM3MPOBAJICS aHaMHe3 3a00J1eBaHUS U aHAMHE3 XU3HMU,
MIPOBOAMIIOCH HEpOoTICHXOoMornIeckoe oocrenoBanue. [pume-
HSUTUCD CNeyIoIe MeTonuKY: MoHpeaabcKas IiKaia OLeHKU
KOTHUTUBHBIX QyHKimit (MoCa) [22], MeTomvka 3amoMuHa-
Hus 10 c1oB [33], MeToaMKa OITOCPEIOBaHHBIX acCOLMAIINI [6],
tabnuusl [yaste [1].

Kaxmomy maiuenty 6b110 poseneHo MPT ronoBHoro mMo3ra
B CTaHIAPTHBIX pexuMax Ha MP-toMorpade ¢ HampsKeHHO-
cThio MarHuTHoro nojs 1,5 Tn (Magnetom Avanto, Siemens,
Tepmanus). Inga ompemeneHuss MopdoJoruyeckux M3MEHe-
HUIl 00BEMa BEIlECTBAa TOJOBHOTO MO3Ta Y IAlMEHTOB IpO-
BOIWJICS  BOKCEJb-OPUEHTUPOBAHHBI MOP(HOMETPUIECKUI
aHaJIN3 CTPYKTYPHBIX M300pakeHUi, KOTOPhIe ObLIM IIOMyde-
HbI ¢ momolpio nocnegoparenbHocT TI-MPR. Tlpouenypa
00paboTku T1-B3BeLIEHHBIX W300paXEHUN MPOBOAUIACH C
nomoineto akera SPM 8§ B mporpamme Matlab 17 u BKirovana
B ce0sI ATarbl HOpMATM3AIMK MTOJTYYEHHBIX PE3YJIBTaTOB B CTe-
peotakcmyeckoM MNI-nipoctpanctBe (Montreal Neurological
Institutetemplate), cermeHTanMu Ha cepoe, Oeloe BellecTBO
1 1epeOpOCIMHANBHYIO XUIKOCTh IIPH ITOMOIINA aITOpUTMa
Dartel. YToObI HMBETMPOBATH MHAMBUAYATbHbBIE OCOOCHHOCTU
CTPOEHUS ¥ TIPOBECTHU TPYITIOBOI aHAN3, TIepe/l CTAaTUCTHYE-
CKOi1 00pab0TKOI 1300pakeHUs CEpOro BEIECTBA KaKI0Tr0 00-
clielyeMoro ObUTM MOABEPTHYTHI CIJIaXUBaHUIO («smoothing»)
¢ M30TpoIueii [ayccepoBa KepHeENIS § MM ITOJTHOM IMIMPUHBI HA
nosyBbicoTe. Pacuer oO1iero oobeMa ceporo BellecTBa Mpo-
M3BOAMIICS TpU Nomoly yTuutel Easy Volumes. Pe3ynbraThl
MpeACcTaBIeHb B BUAE MeauaHbl M KBaptuiei. [Ins BOM-
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aHaJIM3a pa3InIuii 00beMa Ceporo BeIeCTBa F'OJIOBHOTO MO3Ta B
JIBYX IpyIIax ObLT UCIOJIb30BaH KpuTepuit MaHHa- YUTHU, AJ1sT
KOPPEJISIIINU MEXIY 00BEMOM CEPOTO BEIIECTBA M PA3TAIHBIMU
MpU3HAKaMU — KOPPEJSILIMOHHBIN aHamu3. [L1s BU3yaau3auu
pesynsratoB BOM, BEIBOIA JAHHBIX CTATHCTHIECKOTO aHAIIM-
32 M JIOKAIM3ALUU KOOPAMHAT HMCIIOJIb30BaNach Mporpamma
xjView. I onpeneneHuss 00beMOB CEPOro BElIECTBA B 30HaX
MHTEepeca ObUIM HANOXEHBI CACAYIONINE MACKUA: MUHIANEBU-
Hoe Teno neBoe (JI), mpaBoe (I1); xBocraroe stapo JI,I1; xiun
JIIT; mokpbllieyHast 4acTb HUXXHE# J0OHOM u3BuaMHbI JI,IT;
ITa3HUYHAS YacTh HUXXHel o0Ho# u3Bunuubl JI,IT; Tpeyromnb-
Hasl 4acTbh HWXHel n1o0Hoi u3BuauHbI JI,IT; cpenHss noOHas
m3BunuHa JI,I1; BepxHsast nooHast u3BwirHa JI,I1; runmokamin
JILIT; maparunnokamnanbHas uszBuanHa JI,I1T; sa3b1uHas u3BM-
suHa JILIT; octposok JI,IT; Tanamyc JI,IT; BepXHsisi BUCOUHAsI
m3BunuHa JIIT; cpennsist BucouHast uzBuiamHa JI,I1; HuKHSA
BucoyHas uzsunuHa JI,IT; 6nenusiit wap JI,IT; ckopayna JI,IT;
npeteHTpanbHas u3BuinHa JI,I1; nonoaHuTeIbHOE MOTOPHOE
nojie JI,IT; BepxHsisa TemeHHas nonbka JI,IT; HUXKHSSI TeMeHHas
npoiabka JILIT. TTocne yero momydyeHHbIe OOBEMBI CEPOTO Belle-
CTBa B BOKCEJISIX ObUTM MEPEeBEIEHBI B MPOLIEHTHI 110 OTHOILIE-
HUIO K 001IeMy 00BeMY CEpOro BEIIeCTBA 1 ¢ TIOMOIIBIO KPHTE-
pust MaHHa-YUTHM OBLIO MPOBEJEHO CPaBHEHUE TTONYYEHHBIX
3HAYCHUH.

1 ompeneneHns] B3aMMOCBS3M MEXIY HEHpOICHXOIOrnYe-
CKUMH ¥ KIMHUYCCKUMH JAaHHBIMU CO CTETICHBIO M3MEHEHMS
CEeporo BEIECTBA FOJIOBHOTO MO3ra ObUI UCIIONB30BaH KOppe-
JISIMOHHBIN aHAN3 ¢ MIpUMEHeHHEeM K03(pUIIMEeHTa paHTo-
Boit Koppensaimu CrimpMeHa.

IIpu aHanM3e MoTyYeHHBIX TaHHbBIX Bee TalueHThl ¢ YKP Oblin
paszieNieHbl Ha CJIefyloliye TPpYIbl B 3aBUCUMOCTH OT reHe3a
VKP:

+ 37 mareHToB ¢ YKP 1 mucuupKynsaTopHoii sHIIehaTonaTu-
eii (Mo aHaMHECTUYECKUM JaHHBIM U pe3yasrataM MPT ronos-
HOTO MO3Ta COCYIMCTHIX M3MEHEHMI TOJIOBHOTO MO3Ta B BUIIE
Jielikoapeo3a M/WiIK JaKyHapHbIX MH(ApKTOB); >7 0alIoB 1Mo
mKaze XauylmHCKOTIO;

+ 8 mauentoB ¢ YKP cmenianHoro reHesa (MMeIOIIMX Ipu
noapoOHOM obcienoBaHuM, 1Mo AaHHBIM MPT, Kak cocyau-
CTBIi, TaK ¥ JeTeHePATUBHBIA KOMIIOHEHTHI);

* 13 maumenToB ¢ YKP nereHepaTHBHOro reHesa; mo AJaHHLIM
MPT, otMevaIoch OTCYTCTBUE M3MEHEHUI BEIIECTBA TOIOBHO-
T'0 MO3Ta WM HalMuue aTpodrK BUCOYHBIX OTAEIOB TOJIOBHOTO
Mo3ra; <7 6aJijIoB IO IlKajie Xa4MHCKOro;

* 9 MaIMEeHTOB COCTABMWJIM IPYIIITY KOHTPOIS.

Pe3yabratl

B Hauane mpoBeaeHUs] HEPOBU3YaTU3aLMOHHOM OLEHKH Ia-
LIMEHTOB Y BCEX UCTIBITYeMbIX OblJa MPOM3BeAEHA OLIEHKA 00b-
€MOB CEpOro BELIECTBA B BOKCEJISIX. Pe3ynbraThl peacTaBieHbl
B Tabm. 1.

Tabnmuia 1: CpaeHeHue 061uiero 06bema Ceporo BellecTBa B 4 rpyninax.

[Ipu cpaBHEHMU TPYIII TI0 BO3pACTy MPU ITOMOIIM KPUTEPHS
MaHHa-YUTHY 3HAYMMBIX pa3inuuii monydeHo He Obuio (YKP
cocynucroro reresa/YKP cmemantoro reresa p=0,215; YKP
cocynucrtoro rereza/YKP nereHepatuBHoro renesa p=0,739;
VYKP nereHeparuBHoro reHe3a/YKP cmemanHoro reHesa
p=0,345; YKP cocymucroro renesa/rpymnma Hopmsl p=0,428;
YKP nereHepatuBHOTO TeHe3a,/rpyrma HopMmbl p=0,348; YKP
CMeIIaHHOTO TeHe3a,/Tpymma HopMbl p=0,135).

[Ipu cpaBHEHUU TPYIII IO TIONY IPH TIOMOIIM KPUTEPHS XH-
kBafpar [IMpcoHa 3HAYMMBIX pa3iM4dii Takxke He ObLIO I0-
nydeHo (YKP cocymucroro renesa/YKP cMemianHoro resesa
p=0,659; YKP cocymucroro renesa/YKP mereHepaTtiBHOIoO
renesa p=0,569; YKP nereneparusHoro renesa/YKP cmenan-
Horo rexesa p=0,659; YKP cocyaucroro reHesa/rpyrmia HOp-
Mbl p=0,073; YKP nereHepaTuBHOro reHesa/rpymma HOPMbI
p=0,858; YKP cmemranHoro reHesa,/rpymima HopMsl p=0,350).

Jlnst Gosiee MOAPOOHOTro aHAIM3a U ONpeeIeHUsI TOUHOTO 00b-
€Ma Ceporo BEIeCTBA B MHTEPECYIONINX 30HAX TOJIOBHOTO MO3-
ra ObLTM HajoxXeHbl Macky. [Tpu momoiu Tecta MaHHa- YuTHU
OBLTIO TIPOBENCHO CpaBHEHME 30H MHTEPeca MEXIY IpyIIaMu
MAlKMEeHTOB, MO PE3yJAbTaTaM KOTOPOTO Y MAlIEHTOB B TPYIIIE
¢ YKP cocynucToro reHe3a B CpaBHEHUM C IPYMIION KOHTPOJISI
0TMEYaJIOCh YMECHBIICHNE 00BbEMOB CEpOro BelIecTBa B 00Ja-
CTU: 00eUX HIKHUX TEMEHHBIX I0JIEK; JIEBOM MpeLleHTPaTbHON
M3BUINHBL, TIPABOM HIDKHEN JTOOHOI M3BIIMHEL Y TallUeHTOB
B rpymre ¢ YKP cocyaucroro reHesa B CpaBHEHUH ¢ MalleHTa-
M ¢ YKP cMenmaHHOTo reHe3a 0TMedajcsl CTaTUCTIIECKH 3Ha-
YMMO MEHbILIUI 00bEM CEpOTro BEILIECTBA B 00JACTU CPEIHUX U
BEPXHUX JIOOHBIX U3BUJIMH, OOJIbIINI 00BEM CEPOro BelleCTBa
oTMevajIcsa B 000MX MMHIAJICBUIHBIX TeNlax; THIIIIOKAMITaX. Y
nauueHToB B rpynmne ¢ YKP nereHepatuBHOro reHesa B cpaB-
HeHuM ¢ nmauueHtamu ¢ YKP cocynucroro reHesa otmevancs
CTATUCTHMYECKU 3HAYMMO MEHBINUI 00BbEM Ceporo BellecTBa B
0071aCT!: MUHIANCBUIHBIX TEJ; XBOCTATBIX SIIEP; TMIIIOKAM-
noB. Y nanueHtoB ¢ YKP cocyaucToro reHesa mo cpaBHeHUIO
¢ nauueHtamMu ¢ YKP nereHepaTMBHOro reHesa OTMevascs
CTATUCTHMYECKU 3HAYMMBIIf MEHBIINIT 00BEM CEpOTo BellecTBa
B 00J1aCTM TIpaBOi BepxHeE#l JOOHON M3BUIMHBI. Pe3ynbraThl
MpeCTaBIeHbI B Ta0I. 2.

OTMevanich CTaTUCTUYECKHM 3HAYMMBIE TIPSIMBbIE KOPPESIIAT
TeCTa Ha aCCOIMATUBHYIO MAMSITh ¢ 00BEMOM JICBOTO XBOCTa-
toro sapa (r=0,282, p=0,024), neBoit HIXKXHEH BUCOUYHOM U3-
BunuHolt (r=0,311, p=0,012), cydrecta MoCa Ha Hemocpea-
CTBEHHOE BOCITPOM3BEACHME 5 CJIOB C JIEBOI HUXHEM BUCOUHOM
m3BunHoi (r=0,268, p=0,05). OTcpoyeHHOE BOCIIPOU3BEIE-
Hue 10 cIoB IpsSMO KOPPEIMPOBAIIO ¢ TIA3HMIHBIMU YaCTSIMHU
npaBoii (r=0,265, p=0,030) u 1eBoii HIXHUX JIOOHBIX U3BH-
auH (r=0,257, p=0,035). OT™Meuanuch CTaTUCTMYECKU 3HA-
YUMBbIE TIpsIMbIe Koppensaiuu cyotecta MoCa Ha 3puTeNbHO-
MIPOCTPAHCTBEHHBIE (YHKIIMM C OOBEMOM OpOUTATBHBIX
yacreid mpasoit (r=0,256, p=0,037) u JeBOM IJIa3HUYHBIX

lpynna YKP lpynna YKP Fpynna YKP
Mokasatenu Fpynna HOpMbI
cocyaucToro retesa (49) CMELUAHHOr0 reHesa | AereHepaTMBHOrO reHesa
19/18 5/4 7 8/5

0
Myx/xex % 51,4/48,7 55,6/44,4 87,5/12,5 61,5/38,5
Bospacr, net 68,5+8,2 66,1+9,5 72,3+7,3 69,8+8,0
06bem ceporo BeLLecTBa, BOKCENM 192178 188795 179087 192355

’ [182488; 207588,5] [178129,5; 202234,5] [172398; 191353,75] [177109; 208595]
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Tabmua 2: Pe3y1'IbTaTbI CPaBHEHWA PErOHOB MHTEPECA NALIMEHTOB B rpynmnax 001aCTI HAMOXEHMS! MACOK B PeruoHax MHTpeca.

MpoueHTHOEe OTHOLWEeHNe
o0bema 3afaHHOM n TpeyronbHasi 4acTb
peueHTpanbHas HuxHa9 TeMeHHas HuxHa9 TemeHHaa . .
obnacTu ot o0wwero HWXKHEW NoOHoiA
nssunuHa Ji ponbka ponbka J1
o6bema ceporo n3BMMHLI M
BewecTsa, MaHH-Yuthu
'pynna YKP cocyauctoro 1,163 0,584 1,127 0,824
reHesa ([139) [1,124; 1,257] [0,561; 0,614] [1,085; 1,180] [0,789; 0,881]
pynna KoHTpons 1,260 [1,224; 1,318] 0,621 [0,585; 0,676] 1,175 [1,156; 0,120] 0,876 [0,840; 0,930]
Z —-2,783 -2,174 2,146
p 0,005 0,030 0,032
MuHpa- Munpa- CpepHss CpenHss Bepxuss Bepxuss [wnnokamn | Funnokamn
JIeBUgHOE | NneBupHoe no6GHas noOHas nobHas | noOHas us-
n n
Teno N1 Teno N n3sunuHa Ji unsswmHa ll (u3sunuua | BunmuhHa Jl
0,187 0,152 1,716 1,595 0,693 0,681
'pynna YKP cocyaucroro ’ ’ 2,261 2,428 ’ ’ ' ’
[0,172; [0,142; j ) [1,665; [1,546; [0,643; [0,660;
revesa ([19) 0196] | o164 | 12206:2332 | [234%,2518] | gaq) 1,657] 0,725] 0,714]
Fpynna YKP 0,1 58_ 0,138. 236257 2,540 1 ,812. 1 ,666. 0,634. 0,635.
CMELIAHHOTO reHe3a 0,182 1 0,180 | 1 ars 0409y | o468 2566) | LTS [1.622; | 10576, [0,525;
0,183] 0,149] e T 1,826] 1,698] 0,705] 0,684]
Z —2,487 -2,005 2,391 -2,391 -2,230 -2,358 -2,070 -2,743
p 0,013 0,045 0,017 0,017 0,026 0,018 0,038 0,006

Mukpa- Mukpa- Xsoctatoe | XBocratoe | Bepxusas nobHas
NieBUgHOe | neBupHoe Mvnnokamn J1 Mvnnokamn N
aapo J1 aapo N ussunuHa Nl

Teno J1 Teno N
Fpynna YKP cocymveroro [31% [8123 0,655 0,620 1,716 0,681 0,693
reHesa ([13) Py Caa [0,56; 0,733] | [0,534; 0,728] [1,665; 1,788] [0,660; 0,714] [0,643; 0,725]

0,196] 0,164]
Ipynna YKP pereseparvgHo- [g'}z_ [g}% [822 0,578 1,809 0,613 0,622
ro reHesa 0.170] 0,147] 0612] [0,56; 0,596] [1,726; 1,914] [0,585; 0,645] [0,571; 0,662]
Z 3,275 -3,005 2,661 —2,220 —2,024 -3,029 -3,005
p 0,001 0,003 0,008 0,026 0,043 0,002 0,003
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puc. 1: Koppensiuuy Mexay [uHaMU4eCkuMit v 3pUTENbHO-MPOCTPAHCTBEHHBIMI YHKLMAMI C 06BEMOM CEPOrO BeLLECTBA JI0BHbIX Ao,

yacTeil HUXHUX JToOHBIX M3BMinH (r=0,364, p=0,02). Ot™me-
YaJKCh CTAaTUCTUYECKU 3HAUUMbIe 0OpaTHbIE KOPPEJSILIMU TT0-
MBITOK 110 Tabmuam [lynsre ¢ 00beMaMu TPEYTONbHOI YacTH
npasoit (r=-0,272, p=0,026) u nesoit (r=-0,270, p=0,027)
HIKHUX IOOHBIX U3BUIIMH, JIEBOI BEpXHEl TOOHO! N3BUIMHOM
(r=-0,246, p=0,045) (puc. 1).

Oo0cyxaenne

[TauuenTs! ¢ YKP pa3znnuHoro reHesa xapakTepu3yroTcsl Hapy-
LIEHWEM KOTHUTUBHBIX (DYHKLIMI B pa3uuHbIX cepax.

[TpoBeneHHOe Mccen0BaHUE MOKA3aJ0 CTaTUCTMYECKU 3Ha-
YUMOEe YMEHBIIEHUEe 00BbeMa CEpOro BEIIeCTBAa Yy IMAIMeHTOB
B rpymnre ¢ YKP cocyaucToro reHesa B cpaBHEHUU C JPYTUMU
TPYMIIaMU B CPETHMX, BEPXHUX Y HUKHUX JIOOHBIX M3BUIMHAX
(6osbIIIe B MPaBOM MOMYIIAPKM), HIXKHUX TEMEHHBIX TOJIbKaX,
JIEBOM 3aTbUIOYHOM [10JI€, JIEBOW MPELIEHTPAIbHON U3BUJIMHE.
OpoHTabHas aTpoUs MPOSBISETCS HAPYIICHUEM HCIIOTHM-
TeJIbHBIX (DYHKIIMIA, 3aMenjieHreM o0paboTKu MHGOpMALIUK.
ATpodus 3aTbUIOYHON OOJACTM JIEBOTO MOMYIIAPUS MOXET
OBITh BTOPWYHBIM CJICACTBMEM HapYLIEHUS IJIMHHBIX acco-
IIMaTUBHBIX BOJIOKOH, aTpodusi B 001aCTH MO30JMCTOTO Teja
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— KOMUCCYPaJIbHBIX BOJIOKOH BCJEACTBME COCYAMCTOIO IIO-
paxeHust. TeMeHHbIE J0JIM UTPAIOT BAXHYIO POJIb B TIpoliecce
0bpabotky nHpopMayu. I1pn mopaxkeHU HUXKHUX OTAENOB
TEMEHHBIX M3BWJIMH HAOJIOTAIOTCS HApYIIEHUS B 3pUTEIIBHO-
KOHCTPYKTUBHOM [€STENIbHOCTU, KOTOPBIE JIETKO OOHAPYKUTD
B Ipobax Ha pucoBaHUe (WM KOMMPOBaHKE) pa3IMnYHbBIX 00b-
€KTOB, CHHIPOM MOpaXeHMs] TPETHMYHBIX BHCOYHO-TEMEHHO-
3aTBUIOYHBIX OTAEIOB KOPbI, KOTOPHIE 00eCIIEUNBAIOT CUMYJIb-
TaHHBIH (OIHOBPEMEHHBI) aHAJI3 ¥ CHHTE3 Ha 00J1e¢ BEICOKOM
HAJMOJAJIbHOCTHOM YPOBHE («KBa3UIIPOCTPAHCTBEHHOM» IIO
Jlypust). D10 moaTBEpKIAIOT HaliAEHHbIE CTATUCTUYECKU 3Ha-
YUMbIE KOPPEIALUKM TeCTOB Ha AMHAMUYECKUE M 3PUTEIBHO-
MPOCTPAHCTBEHHBIE (DYHKIIUU C 00bEMOM JIOOHBIX I0JIEH.

Hapyurenne muHaMUKU TICUXMYECKHX IIPOLIECCOB CBSI3a-
HBl ¢ TIOBPEXKIECHNEM IepBOTO (PYHKIMOHAIBHOTO OJI0Ka IO
A.P. Jlypus, T.e. ¢ MOBpeXAEHUEM PETUKYJISIPHOI (opManuu
TOJIOBHOTO MO3ra WM €€ CBS3el C BbILIENeXalluMU CTPYK-
TypaMH, UTPAIOIIMMU PEIIAIOIIYI0 POJb B aKTUBAIIMU KOPHI,
B PEryIsiuuu ee akTUBHOCTU. OOLIMpHOE TOpaXeHHe Mo3ra
TIPUBOIUT K 3HAUMTEBHOMY IOBPEXICHUIO CTPYKTYP PETH-
KYJIIPHOI (DOpMaIliy M/WIN CBSI3aHHBIX C HEIO TIOIKOPKOBBIX
siIep, Pe3KOMY CHIDKEHUIO TOHYCA KOPHI, 3HAUNTEJIBHOMY CHH-
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JKEHUIO CKOPOCTH MIPOBENEHNA HEPBHOTO UMITYIILCA, CIIECTBH-
€M YEero SABJIIETCSH CHUXXEHUE CKOPOCTH BBITTOJIHEHUSA 3aIaHUM,
MPOAYKTUBHOCTU pabOThI, HEPABHOMEPHBIN 3(MEKT BHITIOTHE-
HUA 3aaHui, Koraa 00JIbHOMY TPYAHO COCPENOTOYUTHCS, U OH
YacTo OTBJIEKAETCS BO BpeMs 3aHATHiA [§].

CraTucTHYEeCKM 3HAaYMMOE YMEHbIIeHHE 00beMa Ceporo Be-
IiecTBa y mainueHToB B rpynmnax ¢ YKP mereHepatuBHOTO 1
CMEIIaHHOTO TeHe3a B 007aCTH MMHAAJCBUIHBIX TEI U THII-
TTOKaMIIOB COTJIACYeTCSI C TAHHBIMM JIPYTMX aBTOPOB O MOpa-
KEHUU aMHTIAIIPHO-TUIITIOKAMIIATBHOTO KOMILIEKCa maxe
B mpoapoManbHoii cTaguu BA. B aToit cBsI3M cnenyeT 3ame-
TUTh, YTO THITIOKAMIT SBJISIETCS BPEMEHHBIM XpaHMJIMIIEM
MHGOPMALIMOHHBIX NMATTEPHOB, U JaHHAs ero QYHKIHUS pea-
JM3yeTcsl Omaromapsi Ype3BBIYAHO BBICOKOM TIACTHYHOCTH
KOpbI TUIIOKAMIa ¥ €€ CIOCOOHOCTH K «CTUpPaHUI0» U 00-
HOBJIEHUIO PETUCTPUPYEMBIX JHaHHBIX. MH(popManus B IuIl-
MTOKAMIIe XPaHUTCS B HECTPYKTYPHPOBAHHOM BHIE M MOXET
OBbITh JIETKO H3MEHEeHAa MHTEePOEpPUPYIOIIUMHU BIUSHUSMHU.
Takum 00pa3om, BaxHeiineld GyHKIMEN TMNNOKaMma SBJsi-
eTcsl Tepenaya 3HaYMMOTro MH(MOPMAIIMOHHOTO ITaTTepHa B
CTPYKTYPHI KOPHI TOJIOBHOTO MO3Ta, CIIOCOOHbIE K HATIEXXHOMY
1 IOJTOBPEMECHHOMY XpaHCHMIO CTPYKTYPHPOBAaHHBIX 3Ha-
Huii [7]. ATpodusi BUCOUHBIX U3BUIMH B 3TUX IPYIIax TECHO

CHucok TuTepaTyphl

1. Baeiixep B.M., Kpyx U.B., boxos. C.H. KnHuyeckast maTorncuxoo-
TUSL: PYKOBOICTBO IS Bpayeil M KIMHUYECKKX IICUX0JI0roB. M.: U3n-
BO MOCKOBCKOTO IICHXO0JIOT0-COLMaabHOro nHeTuTyTa, 2006. 624 C.

2. lamyaun U.B. KorHuTuBHble pacctpoiictBa. HekoTopsie BOpochl
KIMHUKY, TUaTHOCTHKM, JedeHus. M., 2012. 19 c.

3. Mamyauna A. 1., Kadvikos A.C. KOTHUTMBHBIE HAPYLLIEHUSI TIPH XPO-
HUYECKOM UIIEMUK rojIoBHOro Mo3ra. ®apmareka. 2014; 10: 63—69.
4. JleMeHLIMsI: TPUOPUTET OOILECTBEHHOrO 3apaBooxpaHeHusi. BO3;
MexmyHaponHast opraHu3aius 1o mnpobdieMam 60Jie3HU AJblreiime-
pa. 2013: 2-8.

5. Konecnuuenko 10.A., Mawun B.B., Unnapuowxun C.H. u dp. Boxcen-
OpUEHTUPOBAHHAS MOP(HOMETPHUS: HOBBI METOI OLIEHKH JTOKAIbHBIX
BTOPUYHBIX aTpOUIECKUX U3MEHEHUIA TOJIOBHOTO MO3Ta. AHH. KJTH-
HUY. ¥ 9KcnepuM. Hesposioruu. 2007; 1 (4): 36.

6. Jleonmves A. Pazputiie mamsat. Mocksa: [ocynapcTBeHHOE MeIMKO-
Telarormueckoe n3aareabetso, 1931: 82—-99.

7. Hoaynuna A.T., bpron E.A. nuzonnyeckas aMsITh; HEBPOJIOTHYE-
CKWe U HelpoMeaTopHbIe MEXaHU3MbI. AHH. KITMHWY. W 3KCIIEPHM.
nesponoruu. 2012; 6 (3): 53—61.

8. Ilaxnaponosa H.B., Kawuna E.M., Kaowikoé A.C. KOrHUTUBHbIE
HapyIIEHKs] Y MOCTUHCY/IBTHBIX OOIBbHBIX C TIyOOKOM! JIOKAIM3aLKUeit
MOJIyLIAPHOTO ovara. AHH. KJIMHUY. ¥ 3KcrepuM. HeBpojioruu. 2010;
4(3):4-10.

9. Alberta M., De Koskyb S., Dicksond D. et al. The diagnosis of mild cog-
nitive impairment due to Alzheimer’s disease: Recommendations from
the National Institute on Aging- Alzheimer’s Association workgroups
on diagnostic guidelines for Alzheimer’s disease. Alzheimers Dement .
2011 May;7 (3): 270-279.

10. de Leon M., Golomb J., Convit A. et al. Measurement of medial tem-
poral lobe atrophy in diagnosis of Alzheimer’s disease. Lancet 1993 Jan
9; 341 (8837): 125-126.

11. Fernando M., Ince P. Vascular pathologies and cognition in a pop-
ulation-based cohort of elderly people. J Neurol Sci 2004; 226 (1-20):
13-17.

12. Frisoni G., Testa C., Zorzan A. et al. Detection of grey matter loss in
mild Alzheimer’s disease with voxel based morphometry. J Neurol Neu-
rosurg Psychiatry. 2002 Dec; 73 (6): 657—664.

49

Bokcenb-opueHTvpoBaHHas MOPGOMETPHS 1 YMEPEHHbIE KOrHUTUBHBIE PACCTPOICTBA

CBSI3aHA C HapylieHreM 00paboTKK CITyXOBON WHQOpPMAIIH.
[TaumeHTH MOKa3bIBAIOT MEHBIINE PE3YJIBTATHI MO TECTAM Ha
CIyXOpeuyeBylo MaMsATb. ATpodusl XBOCTaThIX siaep mpu DA
JNEMOHCTPUPYET BOBJIICYEHUE CTPUAPHOU CUCTEMBI B HEWMPO-
bubpwsipHbie U3MeHeHus. IlopaxeHue XBOCTaTHIX SEp
FOBOPUT O HApPYIIEHUM LIEJTOCTHOCTU MOJAKOPKOBBIX CBA3EH.
Hapymenus namstu, cBS3aHHbIE ¢ TOPaKeHUEM J0pcoaTe-
pasbHOli TIpePOHTANBLHOI KOPBI ¥ XBOCTATOTO SIApa, Xapak-
TEPU3YIOTCS HApYILIEHWEM 3aTIOMUHAHUS TPU OTHOCUTEbHOM
COXPaHHOCTHU CIIOCOOHOCTH Y3HABAHUSI.

[MTonyyeHHbIE AaHHBIE TIO3BOJISIIOT CAEIATh BBIBOJ O TOM, UTO aK-
TyaJbHBIM METOJIOM HEMpOBU3YATM3aAMU MIPU U3YyYCHUU KOT-
HUTHBHBIX HapyIICHUI SBISETCS BOKCENb-OPHMEHTHPOBAHHAS
Mopdomerpus. [Ipoenenne BOM B codeTaHuu ¢ HEHpPOIICH-
XOJIOTUYECKUM KCCIIeOBAHMEM MALMEHTOB TO3BOJISIET YKe Ha
JIONEMEHTHOM Tepuo/ie 3a00eBaHKsI YTOYHUTD TeHE3 yMEePEH-
HBIX KOTHUTUBHBIX PACCTPOICTB 1, TAKUM 00Pa30M, IIPOTHO3U-
poBaTh HanbHelIee pa3putre 3aboneBanus. [Ipencrasnsercs
AKTYaJIbHBIM JATbHENIIIee N3yYeHNEe BO3MOXKHOCTEN METOIUKHI
BOM u BHenmpeHue ee B LIMPOKYIO KIMHUYECKYIO TPAKTUKY IS
YCOBEPUICHCTBOBAHUS METOOB AuarHocTuku KP pasmraHoro
reHesa.

13. Horinek D., Varjassyova A., Hort J. Magnetic resonance analysis of
amygdalaar volume in Alzheimer’s disease. Curr Opin Psychiatry. 2007
May; 20 (3): 273-277.

14. http://www.dsm5.org

15. Jellinger K. The enigma of mixed dementia. Alzheimer Dement
2007; 3 (1): 40-53.

16. Jelinger K., Attems J. Neuropathological evolution of mixed demen-
tia. J NeurolSci 2007; 257 (1-2): 80—87.

17. Karas G., Scheltens P., Rombouts S. et al. Global and local gray mat-
ter loss in mild cognitive impairment and Alzheimer’s disease. Neuro-
image. 2004 Oct; 23 (2): 708—716.

18. Kordower J., Chu Y., Stebbins G. et al. Loss and atrophy of layer 11
entorhinal cortex neurons in elderly people with mild cognitive impair-
ment. Ann Neurol 2001 Feb; 49 (2): 202-213.

19. LiC., Du H., Zheng J. et al. A voxel-based morphometric analy-
sis of cerebral gray matter in subcortical ischemic vascular demen-
tia patients and normal aged controls. Int ] Med Sci. 2011; 8 (6):
482—486.

20. Lim A., Tsuang D., Kukull W. et al. Clinico-neuropathological cor-
relation of Alzheimer’s disease in a community-based case series. J Am
GeriatrSoc 1999; 47 (5): 564—569.

21. McKhann G., Drachman D., Folstein M. et al. Clinical diagnosis of
Alzheimer’s disease: Report of the NINCDS-ADRDA Work Group
under the auspices of Department of Health and Human Services Task
Force on Alzheimer’s Disease. Neurology. 1984; 34: 939944,

22. Nasreddine Z., Phillips N., Bédirian V. et al. The Montreal Cognitive
Assessment, MoCA: a brief screening tool for mild cognitive impair-
ment. J Am Geriatr Soc. 2005; 53 (4): 695—699.

23. Nyenhuis D., Gorelick P.B.. Vascular dementia: a contemporary
review of epidemiology, diagnosis, prevention, and treatment. J of the
American Geriatrics Society 1998, 46:1437—1448.

24. Pennanen C., Kivipelto M., Tuomainen S. Hippocampus and entorhi-
nal cortex in mild cognitive impairment and early AD. Neurobiol Aging.
2004 Mar; 25 (3): 303-310.

25. Petersen R.C., Smith G.E., Waring S.C. et al. Mild cognitive impair-
ment: clinical characterization and outcome. Archives of neurology.
1999; 56 (3): 303—308.



Tom 9. Ne 32015

www.annaly-nevrologii.ru

26. Pihlajamdki M., Jauhiainen A., Soininen H. Structural and function-
al MRI in mild cognitive impairment. Curr Alzheimer Res, 2009 Apr;
6 (2):179—185.

27. Quingue E., Arélin K., Dukart J. 1dentifying the neural correlates
of executive functions in early cerebral microangiopathy: a com-
bined VBM and DTI study. J Cereb Blood Flow Metab. 2012 Oct; 32
(10):1869—1878.

28. Rockwood K., Song X., MacKnight C. et al. A global clinical measure
of fitness and frailty in elderly people. CMAJ 2005; 173: 489—495.

29. Rockwood K., Wentzel C., Hachinski V. et al. Prevalence and out-
comes of vascular cognitive impairment. Vascular cognitive impairment
investigators of the Canadian study of health and aging. Neurology.
2000; 54: 447—4451.

30. Rosen W., Mohs R., Davis K. A new rating scale for Alzheimer's dis-
ease. Am J Psychiatry. 1984; 141: 1356—1364.

31. Scheltens P., Leys D., Barkhof F. Atrophy of medial temporal lobes
on MRI in “probable” Alzheimer’s disease and normal ageing: diag-
nostic value and neuropsychological correlates. J NeurolNeurosurg Psy-
chiatry. 1992 Oct; 55 (10): 967—972.

32. Schmidt-Wilcke T., Poljansky S., Hierlmeier S. et al. Memory perfor-
mance correlates with grey matter density in the ento-/perirhinal cortex
and posterior hippocampus in patients with mild cognitive impairment
and healthy controls — a voxel based morphometry study. Neuroimage
2009 Oct 1; 47 (4): 1914—1920.

33. Schneider J., Arvanitakis Z., Bang W. et al. Mixed brain pathologies
account for most dementia cases in community-dwelling older persons.
Neurology 2007; 69 (24): 2197—2204.

34. Starkstein S.E., Sabe S., Vasquez S. et al.: Neuropsychological, psy-
chiatric, and cerebral blood flow findings in vascular dementia and Al-
zheimer’s disease. Stroke 1996, 7: 408—414.

35. Wentzel C., Rockwood K. Progression of impairment in patients with
vascular cognitive impairment without dementia. Neurology. 2001 Aug
28; 57 (4): 714-716.

36.Yi L., Wang J., Jia L. et al. Structural and functional changes in subcor-
tical vascular mild cognitive impairment: a combined voxel-based mor-
phometry and resting-state fMRI study. PLos One. 2012; 7 (9): e44758.
37. Zekry D., Hauw J., Gold G. Mixed dementia: epidemiology, diagnosis
and treatment. J] Am GeriatrSoc 2002; 50 (8): 1431—1438.

Significance of voxel-based morphometry in studying mild cognitive impairments

A.L Damulina, R.N. Konovalov, A.S. Kadykov

Research Center of Neurology (Moscow)

Keywords: mild cognitive impairments, vascular cognitive impairments, voxel-based morphometry,
gray matter, Alzheimer disease, mixed dementia, dyscirculatory encephalopathy.

Cognitive impairments are an important medical and social
problem associated with a high prevalence of this disease in the
population. 46% of patients develop dementia within 5 years af-
ter the diagnosis of mild cognitive impairments (MCls). Voxel-
based morphometry (VBM) is a modern neuroimaging tech-

nique well-proven in studying dementia. VBM in a combination
with neuropsychological examination of patients enables clarify-
ing the genesis of mild cognitive impairments (MCls) and pre-
dicting further development of the discase as early as the initial
stage of the pathology.
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OnBIT 3KCIIEPUMEHTAJIBbHOTO
MOJICIUPOBAHU
o0oJsie3HU I eHTUHITOHA

A.B. Crasposckad, JI.H. Boponkos, H.I'. Immukosa, A.C. Osbmanckuii,
P.M. Xynoepkos, C.H. Uniapuomxkun

OI'bHY «Hayunviii yenmp nesposoeuu» (Mockea)

bonesnw Tenmunemona (bI) s6asemess aymocomHo-0oMUHAHMHbIM HelpoOe2eHepamueHsM 3a004e6aHUeM U XAPAKMEPU3YeMCs XOPeUHecKuM eUnepKUHesoM,
CHUDICEHUEM KOSHUMUBHbIX (YHKUUIL, nOBeOeHHecKuMY Paccmpolicmeamy U npoepeccupyioueil eubeivio Heiiporos, nopaxcaiouel, npexcde 6cezo, CHpUAMyM.
B cuny pamansroeo xapaxmepa BT axmyansnoim seasemes nouck sgdexmueHsix memodos ee Aeuenus, 04 yeeo mpedyemcs paspabomka IKcnepumeHmanbHbix
Modeneii danHoeo 3abonesanus. Takas modeab modcem Obimb cozdana ¢ nomouspio 3-Humponponuorosoii kucaomol (3-HITK) — Helipomokcuna, ebi3biarouyeeo
XapaxmepHvie UMeHeHUs MOMOPUKY U yXyouieHue NAMAMU Y HCUBOMHbIX 8 Pe3yAbmane UHOYKUUY OKUCAUMENbHO20 CIPECCA, HAPYUeHUs 2AYMAmUOH06Ol 3a-
wumbl U ROPAaxceHus Kaemox noaocamoeo mead. bI'y kpoic modeauposasacy xponuueckom eeederuem 3-HIIK enympudprouiunro, exceonesro 6 meverue 17 ouei.
Cucmenmtoe gedenue Hu3koii 003vt 3-HIIK (10 me/ke) 6bi3bi6an0 2unepaKmugHoCHb JCUBOMHBIX 8 «OMKPbIMOM NoAe» (BKAI0HAS U30bIMOUHOCHb 0BUNICEHUT KAK
aHAN02 2UNEPKUHE308) U He OKA3bIBAN0 GAUAHUA HA NosedeHue xcugomubix 6 X-nabupunme. Hanpomus, npu esedenuu moxcuueckoii dosvt 3-HIIK (20 me/ke)
Kpbicbi 0eMOHCIPUPOBAAU 3HAHUMEAbHOE CHUDICEHUE 08ULAMEAbHOI AKMUBHOCMU U 0CAAGAeHUe KOCHUMUBHBIX (DYHKLUII 80 BDeMS N0BEOCHHeCKUX UCCAO08AHUL.
Tucmonamonoeuveckuii ananu3 evisgun nospedxrcoerue u 2ubetb HeilpoHos U CHUJCeHue SKcnpeccutt 0o(amuHepeuteckux Mapkepos (Mupo3uHeUOPOKCUAA3b U
MembparHoeo neperocuuxa oogamuna) 6 cmpuamyme. Taxkyce oOHapyxcuau eauomokcuyeckoe deiicmeue 3-HIIK 6 cmpuamyme, noomeepicoenHoe ummyHo-
2UCMOXUMUMECKUM OKpawuearuem Ha acmpovyumaphvie beaxu: GFAP, eaymamuncunmemasy u axeanopun-4. Jannas modeas BT moxcem Goimb nosesHoii 0ns
MeCmUpOBaHUs HOBbIX IKCHEPUMEHMANBHbIX U008 MePANUY HA PA3AUMHBIX CMAOUSX HelipoOeceHepauuy «2eHMuUHeMoH0BCK020» MUNA, 8 MH. OCHOBAHHBIX HA
KACMOUHOIL HelpOMPAHCHAGHMAUUL.

Kimouesbie ciioBa: 60j1e3Hb [EHTHHITOHA, 3-HUTPOIIPOIIMOHOBAS KUCIOTA, SKCIIEPUMEHTAIbHOE MOIETUPOBaHNE,
HapyLIeHUS MOBEIECHUS ¥ IAMSITU, CTPUATYM, THOEIb HEHPOHOB, TIMOTOKCUYHOCTD.

0JIe3Hb [CHTMHITOHa — ayTOCOMHO-IOMUHAHTHOE PYIICHUIO MeTabOMM3Ma ITI0KO3bI, CHIDKEHIIO cuHTe3a AT,
HelipolereHepaTMBHOE 3a0o0JieBaHUE, BbI3BAHHOE a Takke 00pa3oBaHMIO aKTMBHBIX (hopM Kucaopoaa [35, 18, 29].
TIOJIUTTyTAMUH-KOIUpytotieit Mmytaiueit B rene HTT YkazaHHbIe MeTa0OIMYECKUE HAPYIIEHUS B HEMPOHAX COTIPO-
[2, 17]. MyrantHasg c¢opma Oenka T€HTUHITHHA BOXIAIOTCS 9KCAUTOTOKCMYHOCTBIO, KOTOpasi MOAPa3yMeBaET
XapakKTepu3yeTcsl TaTOJOTUYECKN  YBETMYEHHBIM runepaktiBaiio NMDA-peientopoB, M30BITOYHOE TOCTY-
YMCIOM KO TIyTAMUHOBBIX OCTATKOB, YTO MPHUIACT OCIKY mwieHue noHoB Ca’" BHYTPb KJIETKH ¥ YCHJICHHE OKUCIUTE/Ib-
TOKCUYECKHE CBOMCTBA U MPUBOAUT K HAPYIICHUIO MUTOXOH- Horo cTpecca [4, 16].
IPUANBHBIX (PYHKINHN, 3KCAUTOKCUUHOCTH, OKMCIUTEIHBHOMY
MOBpEXXIEHNI0 MeMOpaH HelipoHoB U ux rudenu [14]. [pu 3-HIIK npoHukaer yepe3 reMarosHIedhaandeckuii Oapbep
bI' cnenmduyeckoil «MuUIlIEHbIO» MATOJOTMYECKOTO IMpPOLeC- (I'DB) 1 MoXeT BBOOUTHCS TAOOPATOPHBIM XKUBOTHBIM CUCTEM-
ca saBasitoTCs cpeaHelnnnukobsie TAMK-epruueckue Helipo- HO — B OTJIMYME OT XMHOJIMHOBOI KUCIOTHI, TAKXKE UCIIOJIb3Ye-
HBI CTpPUATyMa, a B Pa3BePHYTHIX CTAmMsX 0OJIE3HU JeTreHepa- Moii B MonenpoBaHuu BT, HO He mpoHMKatoreii yepe3 [Db
LUK TIOABEPTaloTCS M TIyTaMaTepridecKue MUpaMUIaTbHBIC [12, 30, 37]. Cuctemnoe BBemeHue 3-HITK mosBonsgeT Gonee
HeMpoHBI KOpbl Mo3ra, mpeumyinecTBeHHo IV, V u VI crnoes TOYHO 00eCHeYrBaTh CYTOYHYIO TO3UPOBKY C YYETOM MAcChl
kopel [35]. Ilporpeccupyiomas TvOeiIb HEHPOHOB COMPO- 3KCIEPUMEHTAIBHOTO XWUBOTHOTO, YTO TMO3BOJSIET BAPbUPO-
BOXMIAeTCs IBUIATENbHBIMU HapYLIIEHUSIMU (XOpesl, MHCTO- BaTh CTENEHb MOPAXEHUS HEHPOHOB CTpUaTyMa M XapakTep
HUS, MMOKJIOHMY, PACCTPOMCTBA MOXOAKU U Ip.), AeMEHLUeH HEBPOJIOrMYeCKUX HapyleHuii [7, 13, 23, 27]. JlaHHast Moaenb
MONKOPKOBOTO THIA (UTO HEPEOKO B HeOIOTe OOJE3HU IIPH- CII0CO0HA UMUTHPOBATh KaK TUTIOKMHETHIECKHUE, TAK 1 TUIIEP-
HUMAIOT 32 BO3pacTHble M3MEHEHMsS] B KOTHUTUBHOM cdepe) KMHETHYeCKUe CUMNTOMBI BI' B 3aBUCMMOCTH OT pexuMa BBe-
1 adhexTUBHO-TIOBEIEHIECKUMMU paccTpoiicTBamu [1, 2]. nenust 3-HITK [10].
Jlns u3ydeHus maToreHesa M croco6oB Tepanuu BI' ucmosb- MaTepHaJIbI U METO/IbI
3YIOTCSI MOJIENM Ha XMBOTHBIX, KOTOPBIE MOXHO Pa3leNUTh
Ha reHeTnyeckue (TpaHCTeHHbIE) M HereHeTyeckue. HereHe- Pabora Obina mpoBeneHa Ha Kpbicax-camiiax JuHUM Wistar,
TUYECKE MOJIEI OCHOBAHBI, TJIABHBIM 00pa3oM, Ha MCITOJIb- Bo3pacToM 3—4 mecsma (n=21). XKuBoTHBIE comepXaiunch B
30BaHUM M30MPATENbHBIX TOKCUHOB, OMHUM U3 KOTOPBIX SIB- BUBapMK MHCTUTYTA TIPM CBOOOTHOM JOCTYIIE K TIMILE ¥ BOJIE
nsietcs 3-HuTponponuoHoBas kucioTa (3-HIIK). Mexanusm 1 eCTECTBEHHOM Uepe0BaHUM CyTOUHON ocBemieHHocTH. Co-
neiictBus 3-HIIK ocHoBaH Ha HEOOPaTUMOM MHTUOMPOBAHUU JepXaHue XMBOTHBIX M TPOBEICHHE SKCIEPUMEHTOB OCY-
CYKLIMHATAETUIPOTeHA3bl B MUTOXOHIPUATHOM ST TTepeHO- IIECTBISUTM B COOTBETCTBUU C MEXTYyHAPOIHBIMHU TIPABUIAMU
ca 31eKTpoHoB (KoMIuiekc 1) B KieTkax Mo3ra ¢ 0co00ii Tpor- «Guide for the Care and Use of Laboratory Animals».
HOCTEBIO K HelipoHaM cTpuatyMa [6, 7, 16]. DTo IpUBOIUT K Ha-
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Jlng monaydyeHMsl 3KcIepuMeHTanbHoi momenu BIT mcrmosnb-
3oBanu 3-HIIK (Sigma), KoTopylo pacTBopsiid B (pu3noJo-
TMYIECKOM pacTBOpe M KOHEYHOe 3HaueHue pH moBommmm 1o
7,4 ¢ momouibio SN NaOH. Unuvekuuu 3-HIIK ocymecTsis-
JI BHYTPUOPIOIIMHHO, €XEAHEBHO, B TeueHue 17 nHei. DKc-
MepUMEHTAIbHbIC XKUBOTHBIC OBUIM pa3ieieHbl Ha 3 TPYIIIIHL:
1) xpbIChl, MonyyaBiiue (PU3MONOTMYECKUN PacTBOp (KOH-
Tpoib); 2) Kpbick, moiy4aBmme 3-HIIK B mose 10 mr/kT;
3) kpoichl, noayyasmue 3-HITK B nosze 20 mr/kr. MU3yueHue
(beHOTHUITMIECKUX WM3MEHEHWI TPOBOAMIN C HCIONb30Ba-
HUEM KOMILUIEKCa TMOBEeIEHUYECKUX METOMUK, BKIIOYAIOLIETO:
1) TecTMpoBaHWE NBUTATEIbHOW AKTMBHOCTM W OPHUEHTH-
POBOYHOTO ITOBEACHUSI B «OTKPBITOM IOJIe» (IIPU IIPOBEIe-
HUU TecTa B TeYeHHe 3 MUH YYUTBHIBAIU 0OlIee KOJIUYECTBO
MepeceY€HHBIX KBAaApaToB M KOJIMYIECTBO CTOEK); 2) TeCT B
MPUIIOAHSITOM KpecTooOpa3HOM JabupuHTe. B mocienHem
TeCTe KPhICY MOMEIa WHAMBUIYaIbHO Ha KOHIE OIHOTO
13 OTKPHITHIX PYKAaBOB JJAOMPHHTA, TOJIOBOM OT LIEHTPATBHOI
rtomanku. Bpemsi, 3aTpayeHHOe XWBOTHBIM JUISl TIEpexona
C KOHIIA OTKPHITOTO pyKaBa B ONWH M3 3aKPHITHIX PYKABOB,
O0bUT0 0003HAUEHO KAaK MCXOQHOE BpeMsl 3aJep>KKM JaTeHT-
Horo nepuona (JITT). Kpeicam paspenianu uccaenoBarth 1adu-
punT B TeueHue 30 ¢ mocne 3amucu JIII, 3atemM Bo3Bpamiaau
B JoMaliHIo0 KieTky. TectupoBanue JITT mpoBoaunu Ha 12-ii
u 13-i mHu sKcnepumenTa [19].

QOuKcHpoBaHNE W aHAIU3 IIOBEACHYECKUX SKCIICPUMEHTOB
MPOBOIMJIN C TIOMOIIbIO CHCTEMbI BUACOHAOIOACHMS 3a I10-
BeleHUMEM KMBOTHBIX Any-maze. JlaHHble 00pabaThHIBAIK
B mporpamme Statistica 7.0, ucmonb3ys ogHOPaKTOPHBIN J1C-
nepcroHHbIil aHanmu3 (ANOVA) u anocrepropHsiii TecT ®Ou-
nrepa (Fisher LSD) mis BeIIBICHHMS pa3nmudmii MeXIy IT0Ka3a-
TeJSIMU KOHTPOJIbHOM TPYIIBI U IPYIIIBI CPABHEHMUS MO AHSM
aKcrepuMeHTa. CTaTUCTUYECKM 3HAYMMBIMU CUUTANU Pa3jiv-
yug npu p<0,05.

[To okoHuaHUM SKCIIEPUMEHTOB >KMUBOTHBIX YCBIILIAIN XJI0PO-
(I)OpMOM, 3aTEM MX JCKAIIMTUPOBAIN U U3BJIEKAJIA MO3T.

Jlns MMMyHOMOP(OJIOTMYECKOT0 MCCICAOBAHUSI OBUIM B3SI-
Thl XuBOTHbIE, nojyyasiune 3-HITIK B mo3ze 10 mr/kr (n=6),
1 XMBOTHBIE, Tomy4aBinue 20 Mr/kr (n=4) depe3 3 Hemenu
MocJie BBeIeHHMS TOKCUHA, a TaKXKe MHTAKTHbIe KPbIChI (n=4).
O6pasupl Mo3ra (GMKCHUPOBAIM B HeWTpanbHOM (opMajHe
(24 4) ¥ MPOBOAMIIM Yepe3 pacTBOPHI ATAHOJA U XJIopodopMa
VTS 3aTMBKY B TapaduH. OpoHTabHbIE TapapHOBEIC CPE3HI B
00J1aCTH CTpUATYMa TOMIIMHON 7 MKM FOTOBIJIM HA MUKPOTOME
Leica SR2000. UccnenoBanu JoKanM3aluo MapKepHbIX Oel-
KOB T0(haMUHEPTIIECKUX CTPYKTYP — TUPOIMHTUIPOKCHIA3HI
(TH, xmoueBoro (pepMeHTa CHTe3a opaMuHa) U MeMOpPaHHO-
ro nepeHocunka godamuna (DAT). B acTponmTax rcciemnoBaim
JIOKAIM3aluIo KMCIoro ranoduopumnsipuoro 6enka (GFAP) —
crienM(puIecKoro Oeka IUTOCKENEeTa aCTPOTJIMHU, TIYTaMUH-
cunteTassl (GS) — ¢depMeHTa TIyTaMUH-TIIYTAMATHOTO IIWK-
Jia, yYacTBYIOILETO B PETYNISIMU BHEKIETOYHOTO COMEPXKaHMS
IIyTamaTa, 1 akBamopuHa-4 (AQP4) — Genka BOTHBIX KaHa-
JIOB, JIOKQJIM30BAHHOTO B 00J1aCTH KOHTaKTa KOHLEBBIX HOXEK
acTpornu ¢ cocymamu. Kpome Toro, 1 BBISIBICHUS N3MEHE-
HUI HEMPOHOB CTPMATYyMa CPE3bl OKPAIIMBAIA KPE3UJIOBBIM
(bnoneToBbIM.

JInsg MMMYyHOTMCTOXMMHUYECKOTO OKpAlIMBAHUS MCIIOJIb30-
B aBUAMHIIEPOKCUAA3HYIO ¥ (IYOPECLUEHTHYIO METOIUKU
B COOTBETCTBUM C MPOTOKOJIaMU mpousBoautens (Sigma). s
JIEeMACKUPOBKM aHTUTCHOB Cpe3bl HarpeBald B MUKPOBOJI-
HoBoii neun (600 W, 5 mun) B uutpatHoM Gydepe (pH=6,0).

52

Jlokamuzanuio TH, DAT u GFAP BbigBIsUI TIpU ITOMOIIN
MOHOKJIOHAJIbHBIX KpOJMYbMX aHTUTEN (Sigma), MCIOJb3ys
IUIS BU3YaIM3alluM CBSI3BIBAHMS BTOPUYHBIC KO3BM aHTUTE-
JIa, KOHBIOTUPOBAHHBIE C OMOTUHOM, M aBUAMHIIEPOKCHAA3Y.
B kauectBe XpoMoreHa NpuUMeHSIM 3,3-I1MaMUHOOEH3UINH,
C MHTeHCH(DUKAIMEH OKpacKW XJOpUAOM Kobaibsra (Habop
SigmaFast). MMyHO(IyOpeCLIeHTHBIM METOIOM HCClIe0Ba-
1 coBMecTHYI0 tokanu3aio GFAP n AQP4, a taxxe GFAP
n GS, ucnonb3ys meueHbie GayopoxpoMoM Cy3 MBILIMHbBIE
antutena K GFAP u kponnubk antutena Kk GS wiu AQP4, cBs-
3bIBAaHME KOTOPBIX BBISBJISLIM ITPY TIOMOIIY KOHBIOTMPOBAHHBIX
¢ FITC ko3bux aHTUTEN, BIpaOOTAHHBIX MPOTHUB UMMYHOIJIO-
OymHOB Kpojuka. [Ipemapathl m3ydanu u (oTorpadupona-
Jm noft ryopectieHTHeIM MukpockoroM Nikon Eclipse Ni-u
¢ coorBerctBytommM Habopom ¢unsrpos (Cy3, FITC), uc-
noJib3yst Kamepy Nikon DS-Qil. s uccnenoBaHus B CBETIOM
noJjie npuMeHsiu Mukpockon Leica DMLB ¢ usetHoii kame-
poii Leica DC-300.

Pe3synbraTnt

Cucremnoe BBeaenue 3-HITK mpuBoanio K pasHOHaIpaBieH-
HOMY M3MEHEHMIO IBMIaTebHOM aKTMBHOCTH M MCCleOBa-
TEJBCKOTO TOBEAECHUS 3KCIIEPIMEHTATBHBIX XKMBOTHBIX B OT-
KPBITOM TI0JI¢ TI0 CPAaBHEHUIO ¢ KOHTPOJIbHOI rpymoii (puc. 1).

Y xuBoTHBIX ¢ xpoHnueckM BBeneHreM 3-HITK B mo3e 10 mr/Kr
K 4-My JHIO SKCHEepMMEHTa HaOJIofaJoCch 3HAYMTENbHOE
YBETMUEHNE CKOPOCTH TIEPEIBMKEHUMS M KOJWYECTBA Tepe-
CEUCHHBIX KBAIpaTOB, a TaKXe YBEJIMYCHUE YMCIa CTOEK B
«OTKPBITOM TioJNie». [Ipy 3TOM B IBMXKEHUSIX KPBIC TIOSIBUIACH
HEKOTOpast M30bITOYHOCTh M «BBIYYPHOCTD» (AHAJIOT TUTIEPKH -
HE30B), 0COOEHHO SPKO MPOSBISIIONIASICS B IBUXEHUSIX 3aJHUX
KOHEYHOCTei 1 ronoBel. HaumHas c¢ 4-ro oHs, qBUTaTeNbHAS
aKTUBHOCTb OCTaBaJIach HA BBICOKOM yPOBHE, TOCTUTHYB CBOE-

IO I1aTo.
Yucno KBagpaTtoB Yucno croek

100 A
90 +

25 1 b

80 1
70
60
50 -
40
30 1
20 1
10
0

* *¥
’

0 4 11 CyTkn 0 4 11 Cytkn
puc. 1: V3meHeHue ropusoHTanbHoiA (A)  BepTUKANLHON (b) ABUraTENbHOA BKTUBHOCTI
KPBIC B «OTKPLITOM N0AE».
Mo ocu OpavHar: 4ucno nepeceyenHsx kBaaparos (A), uucno croek (B); no ocu
abcuvice: [HM 3KkcnepuMenTa. TOYKM HaHHbIX — CPENHME 3HayeHus, pasbpoc —
CTaHOapTHas olumbka cpenero. MyHkTvpHas Makus — n1o3a 10 Mr/kr, cnnolwHas
mnns — 103a 20 mr/kr. CpeoHee 3HayeHMe AnA KOHTPOMbHON rPyNMbl MOKA3aHO
4acTbIM NyHKTUPOM. Pa3bpoc (CTaHpapTHas owwbka CpenHero) MpvBEEH B BUAE
Ceporo NPAMOYTONIbHYKA.
*p<0,05, ANOVA, Post-hoc Fisher LSD test, otimuus 0T iHS Hayana 3KCEpvMEHTa;
**n<0,05, ANOVA, Post-hoc Fisher LSD test, otnmuus 0T KOHTPONBHOIA rpynnbl.



OPUTMHAIBHBIE CTATBU. SkcnepvMeHTanbHas HeBposorus
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puC. 2: 3MeHeHIe NaTeHTHOrO Nepvoaa 0BHAPYXEHNS 3aKPLITOrO Pykasa nabupuHTa.
o ocv opryHaT: Bpems (C); 0 0cv aBCLCC: CTONBUKY CO CIITOLLIHBIM OKPALLINBAHUEM —
12-i1 fEgHb 3KCNIEPUMENTA, C rpamueHTHeIM — 13-/t eHb aKcnepuMenTa. Pasnuyus
noctosepbl npy p<0,05; + — pasnuumMs ¢ NepBbIM NPEBSBNEHNEM, * — pasnuuvs
MEXTy rpynnamy.

puc. 3: M3MeHeHvs HefipOHOB B 0pcoNaTeNaNibHot 0MACTY CTPUATYMA U rnnoKamne
KDbIC, MONY4aBLUVX BHYTPMOPIOLMHHbIE MHbeKwwm 3-HITK.

A - uHTakTHble XuBoTHbIE; b — 3-HIK B fose 10 mr/kr; B (ctpuatym) u I (none

CA1 runnokamna) — 3-HIK B gose 20 mr/kr. Okpacka KpesunioBbiM (UONETOBLIM,

yBenudeHve obbextiea x40,
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OnbIT JKCNepuMeHTanbHOro MoaenupoBaHnsa 6one3Hn MeHTUHITOHA

Hanporus, kpbichl ¢ xpoHndeckuM BeneHuneM 3-HITK B mose
20 Mr/KT TOCTyNaTebHO CHIKAM IBUTaTeIbHYIO aKTUBHOCTD
B «OTKPBITOM TI0JIe», KaK TOPU3OHTANBHYIO, TaK U BepPTUKAJIb-
HYI0. Y XMBOTHBIX HaOMIOAANOCh YXYOIIEHUE MOTOPHOM KO-
OpIMHAIIMH, WX TIOXOIKA IPHOOpeNIa «CTeISIINIACS» XapaKTep,
CHM3MJIACHh CKOPOCTH MEPEABIKEHUS. DTH MOTOPHBIE OCOOCH-
HOCTH OCOOCHHO OTYETIMBO HAOMIOTATNACH TIPU TeCTHPOBAHUM
B IIPUTIOTHATOM KPeCTOOOpa3HOM JIAOMPHHTE.

Tect Ha MPOCTPAaHCTBEHHYIO MAMSITh B TIPUTIONHATOM KPECTO-
00pa3HOM JJabMPUHTE TI0KA3aJl, YTO 110 CPABHEHUIO C KOHTPOJIb-
HBIMU XMBOTHBIMU XpoHMYecKoe BBeneHue 10 mr/kr 3-HITK
He u3MeHumo pa3HocTh JIIT mepexona B 3aKphIThIN pyKaB MEXIy
TIEPBBIM U TIOBTOPHBIM NMOMEIEHUEM KPBbIC B JAOUPHHT, TOrIa
Kak xpoHnueckoe BBeneHue 3-HIIK B mo3e 20 Mr/kr oty pas-
HUILYy 3HAUYUTEIbHO YMEHbIIWIO (puc. 2). Takue maHHbIE CBU-
JIETeNbCTBYIOT 00 YXYAIIEHUM COXpaHEHMs! MaMSTHOTO clieia
Y KpbIC, IOJy4aBLINX O0JIee BHICOKYIO 03y TOKCHHA.

[ucromornyeckoe wHccaemoBaHME IIOKA3al0, 4TO ION Jeid-
crBueM 3-HITK npoucxomuT moBpexaeHUe CTpUATHBIX Hel-
poHoB. Ha cpe3ax, oKpalleHHbIX KPEe3UIOBBIM (DUOJNETOBBIM,
B JIOpCoJaTepaNbHO 001aCTH CTpUaTyMa HabIIOIaIu MHOTO-
YUCJIEHHbIE CMOPIIIEHHbIE TUMEPXPOMHbIE HEHPOHBI C Hepas-
JMYMMBIME SIIpaMH, a TakKe TMIOXpOMHBIE HeipoHbI. le-
TeHepaTUBHbIE U3MEHEHMsI ObLIM OTMEYEHBI Kak B CPEIHUX
HeMpoHaX XBOCTATOTO SPa, COCTABJISIONINX OCHOBHYIO TIOITY-
JIIMIO KJIETOK CTpUaTyMa U SIBJSIOLIMXCS TPEUMYIIECTBEHHO
TAMK-epruyeckumu, Tak U B KPYIHBIX, PeAKO pacrooXeH-
HBIX XOJTMHEPTMUYECKUX HeiipoHax. KpoMe Toro BBISBIISUIN BbI-
paXeHHBII OTEK COCYIOB U KJIETOK (puc. 3). DTH U3MEHEHUs
OBLTM OTMEYCHHI ¥ BCEX XMBOTHBIX, IOMYYaBIINX HEHPOTOK-
CHH, HO MX CTeTIeHb 3HAUMTeIbHO BapbupoBaa. BusyanbHo oT-
MEYaIoCh CHUXEHHUE TUIOTHOCTY HEMPOHOB U KOJMYECTBA SIAEP

puc. 4: U3menerns 2odbamuHeprieckoit MHHepBaLyi CTpUaTyma nog AeicTaueM
3-HUTPOMPONMOHOBON KUCAOTI.

Cnesa Ha B nokasaHa Cxema, [EMOHCTDUpYOWAs 00MacTb WCCMENOBaHMS Ha

dpoHTansHoM cpese. A, B — nokanuaaums TH (A — koutpons, B — 3-HIK B fose

10 mr/kr); B, I — noxanu3aus DAT (b — kowTponb, I — 3-HITK B gose 10 mr/kr).

YBenuierve 0bbexTvea x 10,
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puc. 5: ViameneHmns actpouyTos cTpuatyma nog aeiictauem 3-HIIK.

A, T - BhisBneve GFAP, uMmyHonepokcuaasHbiii metop (A — kowTponb, I — 3-HMK
go3e 10 mr/kr); b (kontpons) v [ (3-HIK B 203e 20 Mr/kr) — COBMECTHOE BbISBIIEHHE
GFAP (Cy3, kpacHbiii yger) u rayTamurcukTeTassl (FITC, 3enenbiil seT); B (KOHTPOMS)
W E (3-HMK B no3e 20 mr/kr) — coamecTHoe BbisBnenie GFAP (Cy3, kpacHlii LBeT) 1
aksanoputa IV (FITC, 3enembii Liger).

Hevipormun. [1pu 3ToM Haubosee TSKENble HAPYIIEHUS] OTMe-
YaJii B TPYIITIE, moydasiieil 6ombiryto no3y 3-HITK.

Hccnenosanue skcnpeccuu AodaMUHEPTMYECKUX MapKepoB
TH u DAT nokazano, 4T0 MOMMMO MOBPEXAEHMS CTPUATHBIX
HENpOHOB Hapyllajgach Takxke AopaMuHepruueckasl MHHepBa-
s crpuatyma (puc. 4). CHIDKeHre HHTEHCUBHOCTH OKPAIIIH-
BaHust Ha TH u DAT 0Ob1110 HE OTHBIM, TP 3TOM MPOSIBISIACH
«IISITHUCTOCTb», BEPOSITHO, CBSI3aHHAsI C PA3IMYHOMN CTENEeHbIO
MOBPEXICHUS T0PaMIUHOBBIX OKOHYAHHM B CTPUOCOMATLHOM
1 MaTPUKCHOM KOMIIOHEHTAX CTpuaTyma. BoisBIeHHOE yMEeHb-
nreHne skcrpeccun TH sgBiasieTcss XapakTepHBIM TPU3HAKOM
MOBPEXIeHUS NohaMUHEPIMYECKMX OKOHYAaHWM, Torma Kak
YMEHBILIECHNE SKCIIPECCUU TpaHCIopTepa modaMuHa, KPOMe
TOTO, MOXET OBITh CBSI3aHO M ¢ KOMIIEHCATOPHBIM TOABJIEHH-
eM 00paTHoro 3axaara MequaTopa. OOHapyXeHHbIE U3MEHEHUS
OBLTM XapaKTepHbI ISt 00enX Tpyml, moaydasimx 3-HITK.

Uccnenosanne nokanmmsanmn GFAP mokasano 3HayuTEND-
HOE YMEHbILIEHHUE BKCIPECCUM 3TOro Oejika B CTpUaTyMe U
BbIpakeHHbIE MOP(OJIOTMUECKME M3MEHEHMSI, CBUIETENb-
CTBYIOILIME O JIeTeHEPALlMK aCTPOLIMTAPHOI MomyIsuun. B 00-
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JIACTU TIOBPEXKIEHWS B CTPUATYME Y XXUBOTHBIX, ITOTyYABIIIX
3-HIIK, BbIABISAIMCH EOVMHUYHBIE AaCTPOLUTHI, MMEIOLIUe
MEHBIIee KOJMYECTBO OTPOCTKOB M CHIDKCHHYIO OSKCIIpec-
cuto GFAP no cpaBHeHuto ¢ konTposneM (puc. 5A, I'). Bripa-
JKEHHOE TIOBPEXIEHUE aCTPOIIUTOB OTMEUANIH JUIST 00EUX JKC-
nepuMeHTanbHbIX Ipynn (puc. ST—E). IlomuMmo cHuxeHus
okpamvBaHus Ha GFAP Obuti BBISIBIEHBI U3MEHEHMS IPYTUX
[JIMAJIBHBIX 0ETIKOB — IIIyTAMUHCHHTETA3bl M aKBarmopnHa-4. B
KOHTpOJIe TIyTaMUHCHHTeTa3a (puc. 5b) Oblna jokanu3zoBaHa
MIPEMMYILIECTBEHHO B TeNlaX M OTPOCTKAX aCTPOIMTOB, MMEI0-
mmx GFAP-no3utBHOE OKpalinBaHue (IIBET OT XKENTOTO 10
OPaHXEBOT0 Ha CMELIAHHBIX U300pakeHUsIX). AKBaOpUH-4 y
KOHTPOJIBHBIX KMUBOTHBIX 00HAPYXUBAIU BIOJb CTCHOK COCY-
JIOB, TIpY 3TOM OH ObLT YacTUYHO KonokanauzoBaH ¢ GFAP, uto
TOBOPHT O €T0 PACHONOKEHUH B KOHIIEBBIX HOXKAX aCTPOTJIHH.
VY xuBoTHbIX, nmonyyaBmux 3-HIIK, npu BeigBIeHUU TayTa-
MUHCHHTETa3bl OOHAPYXMBATH CHIDKCHHE WHTEHCHBHOCTU
OKpAITMBaHMS 1 SKTOIMMIECKYIO JIOKAIU3AINIO pepMeHTa (pHC.
5/1), uTo CBSI3aHO C TMOEJIbIO ACTPOTJIMHU U, KaK CJeACTBUE, Ha-
pYIICHNEM YTIIM3AlMKM BHEKJICTOYHOTO IIyTamaTa. BrisaBie-
HHMe aKBaropyMHa B rpynmnax, nonydasinux 3-HITK, npogemoH-
CTPHUPOBAJIO PE3KOE CHIDKCHNE MHTEHCHBHOCTH OKPAIINBAHNS
COCYJIOB I10 CPaBHEHMIO ¢ KOHTposieM (puc. 5B, E), uto nemoH-
CTPUpPYET HAapylIeHNe KOHTAKTOB ACTPOIJIMU C COCYAaMM, TI0-
BpEXIECHME TeMaTO3HIe(aTnIecKoro bapbepa M HapyIIeHHE
BOJIHOTO OOMEHA M COIJIaCYeTCsl C BbISIBJIEHHBIM OTEKOM COCY-
JIOB I THCTOJIOTMYECKOM HCCICIOBAHNN.

O0cyxneHue

CuctemHoe BeneHue 3-HITK mpuBoauT K CeIEKTUBHBIM TUC-
TOMATONOTMYECKUM M3MEHEHUSIM B BEIIECTBE MO3Ta, B T.4. IO-
BPEXIEHUSAM, KOTOPBIE IOCTAaTOYHO TOYHO BOCIIPOM3BOMST
TUCTOJIOTUYECKUE, OMOXMMUYECKUE U KIMHUYECKUE OCOOEH-
Hoctu BI' [37]. Tubenwb HeitpoHoB mpu bI' pa3BuBaetcs mo-
CTEIIeHHO, 0¢3 MHTCHCUBHON peaKlUy TKaHeH M KIETOUYHOTO
OTBETa, C [UTUTEJbHBIM JJATEHTHBIM MIPOrPECCUPOBAHMEM TTaTO-
JIOTHYEeCKOro mpotecca [7], yTo HeOOXOIUMO YUUTHIBATh MpU
MOJIEITMPOBAHNY TAHHOTO 3a00JI€BaHMST Ha XKUBOTHBIX. [10TBIT-
KM MCIOJIb30BaHMSI pa3HbIX 103 U pexruMoB BBeaeHus 3-HITK
MIpUBEIH K IIOHMMAHUIO TOTO, 4TO ocTpoe BBemeHue 3-HITK
(mo3b1 ot 10—20 mr/kr g0 100 Mr/Kr B TeueHue 1—35 nHeit) He
CHoCOOHO B MONHOW Mepe cMoaenupoBath bl B 3TUX 3Kcre-
PUMEHTaX HEBPOJOTMYSCKUN NEMUIMT Pa3BUBAICI OBICTPO,
BapbMpPYyH (Ha pa3HBIX 103aX TOKCHHA) OT HApYIIEHUI KOOPAU-
HallMU, APEMOTHI U 001Ie# c1aboCTH 10 TMOCTOSIHHOTO Ipe0Obl-
BaHUS B JiexkaueM MoJioxeHuu u cMeptH [11, 37]. B HeKoTopbIX
CIy4asix TMOeNb XKMBOTHBIX HACTYIIA/A B TeUCHNE HECKOJIBKUX
4acoB 0e3 KaK1X-JIM00 IpyObIX HEBPOJOTMUYECKUX HAPYILIEHUIA.
Bonee ameKBaTHBIM SIBISIETCS XPOHIMUECKOE CHCTEMHOE BBEJIe-
nue 3-HIIK, B T.4. B BUie PAMBIX BHYTPUOPIOIIMHHBIX JINOO
TTOAKOXHBIX MHBEKIINI, YTO 00€CIIeYMBAET TOYHOCTh CYyTOUHO-
T0 JTO3MPOBAaHMS HEMPOTOKCHHA C YUYETOM MACCHI XXMBOTHOTO.
D70 MMeeT OONbIIOe 3HAYEHUE, T.K. BEC KPBHICHI MOXET CHU-
katbes 10 20 T B AeHb pu AnuTteabHoM BBeaeHuM 3-HITK [30].
MmenHo xpoHnveckoe cucteMHoe BeeaeHue 3-HITK Bui3biBaeT
JBUTATEIBHYIO0 TUCHYHKIINIO M CTPHATHOE ITOBPEXICHUE, HAM-
6onee 6nm3kue TakoBIM 1pu BT [12].

Crnenyer moa4epKHYTh, YTO HEBpOIOTMYecKre U Mopdosoru-
YeCKMe CUMIITOMBI ISl Pa3IMYHBIX 103 U PEXUMOB BBEICHUS
3-HIIK Moryt MeHSITbCS OT UCCENOBaHUS K UCCIENOBAHUIO,
MOCKONBKY ToKcMuHOCTh 3-HITK 3aBucHT OT pa3nuuHbIX Ta-
paMeTpoB, TaKMX KaK BO3pacT XWMBOTHBIX [11] wmiu auHus
kpeic [27]. Kpoicel tuaum Fischer Hanbonee BOCIpUUMUMBHI,
HO TOKAa3bIBalOT 3HAUUTEIbHYIO BapuaOeNbHOCTh B OTBETE Ha
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TOKCHUH, YTO [IeJIaeT UCCIEeOBAHUS C UCIOJIb30BAaHMEM 3TOM
JIMHUM TPYIHOBBIMOJIHUMbIMUA. Kpbichl uHuUU Lewis MeHee
BocripuuMyuBbl K 3-HITK, Ho mpu cooTBeTcTBYyIOIIEH 103M-
POBKE IEMOHCTPHPYIOT YCTONIMBEIC TIOBPEKICHIS M TIOBEICH-
YecKKe HapyLIeHusI.

B Hacroseit paboTe ObLIO TTOKA3aHO, YTO CUCTEMHOE BBEIC-
Hue 3-HIIK BbI3bIBaeT HOCTOBEpHBIE HAPYIIEHUSI OBUTATE b-
HOW  aKTUBHOCTH, OPHEHTUPOBOYHO-MCCIEIOBATEIHLCKOTO
MOBENIEHUS U TPOCTPAHCTBEHHOM MaMSATH Y KPbIC, CXOIHBIE
¢ cumnrtoMamu BI' [20]. Tlpu TecTHpOBaHMU B «OTKPBHITOM
T0JIe» 3TU HAPYILICHHUS BhIpaKaluch IMOO B MOTOPHOI TUIep-
aKTUBHOCTU C 3JIEMEHTaMK XOPeM(POPMHBIX TMIIEPKMHE30B
V KpBIC, TIOJTy4aBIIMX BHYTpUOpIOIMHHBIE MHBeKIMK 3-HITK
B 03¢ 10 Mr/Kr, 1100 B 0cnabieHUY ABUTATENbHON AKTUBHOCTH
Ha ¢one BBepeHus 3-HIIK B mo3e 20 mMr/kr. DU pe3ysraThl
B OCHOBHOM COIJIACYIOTCA C JAHHBIMU IPYTHX UCCIENOBAHUM,
B KOTOPBIX OMKCBIBAIUCH Pa3IMUHbIE MOTOPHbIE HAPYLIEHMUS
y Kpblc ¢ xpoHunueckuM BeeneHueM 3-HITK [10, 24, 28].

OcHoBHasg (yHKUUS 0a3aJbHBIX TAHTJIUEB B MO3TE COCTOMT
B CHHXPOHM3ALUK IBUraTeNbHbIX MaTTepHOB [21], U 3HauM-
TeJbHOE YXYALIEHNEe MOTOPHKK XUBOTHHIX B 9KCIIEPHMEHTAX
¢ 3-HIIK obbsicHsgeTcst crieudruyeckoi aereHepamnueii Kio-
YeBOTO MOJKOPKOBOTO 00pa3oBaHMsT — XBocTaToro simpa. C u3-
BECTHBHIMU OTOBOPKAMM MOXHO IPEIIIOIOXHUTh, YTO CUMIITO-
MBI, Pa3BUBAIOIIMECS MTPU TTUTEILHOM BBEICHUN KMBOTHBIMU
3-HIIK, ocobeHHO B OosbIIel 103e, aHATOTUYHbI TPOSIBICHN -
SIM I0BEHUJIbHOM U 103IHe# runokuHeTnyeckoi opm bI'[13].

KorHutuBHBIE HapyLIEHUS SBISIOTCS OIHUM U3 OCHOBHBIX
cUMINTOMOB, HabmonaeMbIx npu bI. VX B 3HaUMTENbHOI CTe-
TICHW CBSI3BIBAIOT C HAapYLIEHWEM CTPHO-(POHTAIBHBIX CBSI-
3ell, mpuyeM B psiae paboT cooOIIaeTCs, YTO BOCTIPOM3BEACHHE
maMsATu CTpajaeT Oonblie, 4yeM xpaHeHue [§]. B HacTosimem
MCCIEIOBAHMYU OBUIO OOHAPYXEHO, YTO KOTHUTUBHBINA netu-
Ut OoJiee 3aMeTeH Y XUBOTHBIX, monyyapiiux 3-HITK B mo3e
20 mr/xT, yTo BRIpaxanoch B yBenumueHuu JIIT mepexoma c
KOHIIA OTKPHITOTO PyKaBa B OAWH U3 3aKPBITHIX PYKABOB MpPH-
MOMHSATOTO KPeCcTo00pa3sHOro JIAOMPHHTA. DTO COINMACYETCS
C JaHHBIMU APYTUX UCCIENOBAHUIA, B KOTOPBIX ObLIO MOKA3aHO
3HAYMTEIbHOE HApyLIEHHE KOTHUTUBHBIX (DYHKILIMIA MpU BBe-
nenun xuBoTHBIM 3-HIIK [31, 32]. U3BecTHO, B YacTHOCTH,
yro xpoHudeckoe BBeaeHue 3-HITK BhI3biBaeT moBpexaeHue
runmmokaMmanbHeiX CA-1 m CA-3 mupaMupmanbHBIX Heipo-
HOB — 00J1acTeii MO3ra, aCCOLIMMPOBAHHBIX ¢ KOTHUTUBHBIMU
byHKIMAMH [26].

HabmonaemMoe B HaleM 3KCIIEpUMEHTE CHUXEHUE KCITpec-
cuy podaMUHepruIecKuX MapkepoB mon BiausgHueM 3-HITK
COIJIaCYeTCsl ¢ IAHHBIMU O YYBCTBUTEIBHOCTH JO(GaMMHOBBIX
HEHPOHOB K HAPYIICHMUSIM MUTOXOHAPUATBHOTO ABIXaHUS [9]
B CHJIy TOKCUYHOCTHU MPOAYKTOB, 00PA3yIONIMXCS MPU YTUIH-
3auuu fogamuna. Kpome Toro, mokazaHo, YTo 3KCIPECCUs U
AKTMBHOCTb TUPO3MHIUIPOKCUIA3El B aKCOHAX HUTPATbHBIX
HEWpPOHOB CHMXAETCS MPU HEMPOTOKCUYECKOM BO3IEHCTBUM
panbIie, yeM B ux Tenax [20]. [Ipexmomnaratot, uro 3-HIIK BEI-
3bIBaeT HapylleHUs KaTaboar3Ma MeaaTopa 1 ero HecdepMeH-
TaTUBHOE OKUCJICHIE ¢ POPMHUPOBAHNEM TOKCHYHBIX XMWHOHOB
1 cBOOOIHBIX paanKaos [16]. BepostHo, nepBUYHOM MpUYK-
HO¥i HabJII0IaeMbIX B XBOCTaTOM sifipe mof AekictBueM 3-HITK
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naToMop(MOJIOrnYecKUX M3MEHEHMI SIBIISETCS IIOBPEXIEHME
HUTPOCTPUATHOTO NOGhaMUHEPTMYECKOrO IyTH M acTPOLIUTOB
XBOCTATOI'O S/Ipa, YTO COMPOBOXAAETCS HAPYLIEHUEM MOJIYJISI-
MK 10(aMUHOM aKTMBHOCTH TIyTaMaTeprM4YecKUX KOPTUKO-
CTPUATHBIX OKOHYAHUIA.

Hab6monaemble B Hallleit paboTe MoBpexXaAeHUe U THOeNb acTpo-
IIUTOB MOTYT OBITh CBSI3aHBI HE TOJBKO C IPSIMBIM IEHCTBU-
em 3-HIIK, Ho u ¢ HapymieHueM Karabonm3Ma JodamMHuHa
B CTpHATYMe, B KOTOPOM MPUHUMAET YIACTHE TAKKEe aCTPOIIH-
tapHast MAO-b [16]. Panee OblIO MOKa3aHO, YTO CHUKEHHUE
comepXaHus JodaMiHa B CTpUAaTyMe YMEHBIIAET BRI3BIBACMOE
MOBPEXICHUE M, B YACTHOCTH, YMEHBIIACT CONEPXAHUE HO-
HOB BHyTpHKJIeToyHOro Ca®* B actporuTax [25], U30BITOUHAS
KOHIICHTpAIMs KOTOPOTO SBISIETCS OTHOM M3 MPUYUH THOeIH
HEHPOHOB TPU HapyILeHUs] BHYTPUKIETOUHOTO AbIXaHus [23].
Pob acTpormiu B peryIsnuy IIyTaMaTepruaecKoil mepeaaun,
B T.Y. IPM HeMpoaereHepaluu, IMUPOKO 00CYXIAeTCsl B JINTe-
patype [36]. MOXHO MpPeanonoXuTh, YTO MOBPEXAEHUE aCTPO-
LIUTOB SIBJSIETCSI OMHIM M3 KITIOYEBBIX (PaKTOPOB, IPUBOIIIINX
K HapylIeHuIo QYHKIIIA cTpraTyma.

B nipoBeneHHOM 3KCIIepMEHTE OBLIO BBISIBIEHO CHMXKEHME 3KC-
MIPeCCUM ITyTAMUHCHHTETA3bl M aKBaIIOpUHA-4 1 TIOBPEKICHIE
OTPOCTKOB aCTPOIIMTOB, YTO TOBOPUT O HAPYLIEHUH KITIOUEBHIX
(YHKUMIT acTpOIIMM — KOHTPOJISI BHEKJIETOYHOTO CONepKa-
HUS BO30YXIAIOIINX aMHHOKHCIIOT, BOXHO-3JICKTPOJUTHOTO
OajaHca B CTpUaTyMe U MPOHMIAEMOCTH TeMaTo3HIedatnye-
ckoro Gapbepa. Hapymienue rmyTaMMH-ITyTaMaTHOTO IIMKJIA
U CHIDKEHUE CMHTe3a ITyTaMMHA MOXET NMPHUBOAUTD K YBEJIH-
YEHMIO COIEPXXaHWs BHEKJIETOUHOTO TIyTamaTa, HapylleHUIo
SHEPreTUYECKUX MPOIIECCOB M TOBPEXICHMIO HeiipoHoB [33].
BrisiBlIeHHOE HapylleHWe SKCIpPEeCCHM aKBarmopWHa-4, JIOKa-
JIM30BAHHOTO B KOHIIEBBIX HOXKAX aCTPOIJIMH, TIOATBEPKIACT
JIAHHBIE JTUTEPATyphl O TOBPEXACHUN I'eMaTO3HIEeDaTnyecKo-
ro 6apbepa [25], pa3BUTUU TKaHEBOTO OTeKa U HelpoBOCHaIU-
TeJIbHBIX Mpoleccax [15].

Taxum obpazom, MexanusMm aeiictsus 3-HITK Ha knmetouyHble
TONYJISILMY CTPUATyMa HOCUT CJIOXHBII xapakTep. [1o naHHbIM
JIUTEepaTyphl, TMOENb HelipoHOB 1of Bo3aelicTBueM 3-HIIK Ha-
OaromaeTcs U B IPYrUX CTPYKTYpax MO3ra, OAHAKO IPU MaJbIX
J103aX TOKCUHA MEPBUYHBIMU, TTO-BUAMMOMY, SIBJISIOTCS Hapy-
HIeHus1 UMeHHO B ctpuatyme [34]. TTo xapakTepy oKa3bIBaeMbIX
adekroB 3-HITK coBmemiaeT kak Hecrneuupuueckoe TOKCU-
JecKoe JeHCTBIE Ha HEHPOHBI, 9TO CBSI3aHO C OJOKAmOM CyK-
LMHATAETUIPOTeHA3bl M TI03BOJISIET OMUCHIBATH HAOII0aeMbIe
M3MEHEHHUsT KaK XMMUUECKU-UHIYLIMPOBAHHYIO TUIIOKCHIO [3],
TaK U OTHOCHUTEJIbHO M30MpaTeNlbHOE BIMSHUE Ha CTPHATYM,
CBSI3aHHOE C MOBBILIEHHOH YA3BUMOCTBIO NO(haMUHEPTMIECKHIX
cTpyKTyp. Ucrionb3ys xpoHndeckyio nHtokcukanuio 3-HITK B
Pa3HbIX 103X U BAPbUPYS PEXKUMBI €€ BBEIEHUSI, MOXHO TOJTY-
YUTb MOJEIN, UMUTUpYIOLIKE pa3anuHble ctanuu bIT (kak ru-
nep-, Tak ¥ TUTMOKUHETHYECKKE). DTO TTO3BOJISIET TECTUPOBATD
Ha JAHHOW MOJIeIM HOBBIE SKCTIEPUMEHTAIbHbIE TIOIXOIbI K Te-
panuu bI, B T.4. o0CHOBaHHbIE HA KJIETOYHOI HEPOTpaHCILIAH -
TallMK C UCTIOb30BaHUEM TEXHOJIOTMU MHIYLUPOBAHHBIX TLTIO-
PUITOTEHTHBIX CTBOJIOBBIX KJIETOK.
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Experience of experimental simulation of Huntington's disease

A.V. Stavrovskaya, D.N. Yoronkov, N.G. Yamshchikova, A.S. Ol’shanskiy, R.M. Khudoerkov, S.N. Illarioshkin

Research Center of Neurology (Moscow)

Keywords: Huntington disease, 3-nitropropionic acid, experimental simulation, behavioral and memory disorders,
striatum, neuronal death, gliotoxicity.

Huntington's disease (HD) is an autosomal dominant neurode-
generative disease characterized by choreic hyperkinesia, cog-
nitive decline, behavioral disorders, and progressive neuronal
death affecting primarily the striatum. The fatal nature of HD
makes searching for new effective methods of treatment topical,
which requires the development of experimental models of the
disease. This model can be created on the basis of 3-nitropro-
pionic acid (3-NPA) that is a neurotoxin causing characteristic
changes in motor skills and memory impairment in animals due
to induction of oxidative stress, impaired glutathione defense,
and destruction of striatal cells. HD in rats was simulated by
chronic intraperitoneal administration of 3-NPA daily for 17
days. Systemic administration of a low dose of 3-NPA (10 mg/
kg) induced hyperactivity of the animals in the open field test (in-

cluding movement redundancy as a hyperkinesia analogue) and
had no effect on the behavior of the animals in the X-maze test.
On the contrary, rats administered with a toxic dose of 3-NPA
(20 mg/kg) demonstrated a significant decrease in the motor ac-
tivity and cognitive decline in behavioral tests. Histopathologi-
cal analysis revealed damage and loss of neurons and decreased
expression of dopaminergic markers (tyrosine hydroxylases and
plasma membrane dopamine transporter) in the striatum. Also,
a gliotoxic effect of 3-NPA in the striatum was found, which was
confirmed by immunohistochemical staining for astrocytic pro-
teins: GFAP, glutamine synthetase, and aquaporin-4. This HD
model may be helpful for testing new experimental therapies at
various stages of neurodegeneration of the Huntington type, in-
cluding those based on cell neurotransplantation.
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TEXHOJIOTUN

«YKyTaHHBIC» TPOMOOLIUTHI —
HOBbIE BO3MOKHOCTH JIAOOpAaTOPHOM
NTUATHOCTUKMU HAPYILIEHU U
TpOMOOOOpPa30BaHU S

AA. Illadammua, M.B. Koctbipesa, M.M. Tanamsia

OI'bHY «Hayunbii yenmp nesposoeuw» (Mockea)

OBpucosarvi 0cHOBHble OUACHOCMUHECKUe OPUEHMUPb! UCHOAb308AHUS MemOOUKYU onpedeaeHus cyOnonyAsuuL «yKymarHsix» mpomboyumos. Ilosviuenue ux ypos-
13 Gonee 45% accoyuupyemcs ¢ RpOMpPOMOOMUHeCKUM ROMEHUUAAOM COCYOUCTO-IMPOMOOUUMAPHOR0 36EHA 2eMOCIA3A U MOdICern Bbimb NPeOUKMopoM pazeumus
MpoMOOmUMecKUX CoCMOsHULL, noemopHsix uncyibmos u THA, mozda kak ux chuxcennvii (menee 20%) yposerb — MapKepom pazeumus KposomeHeHuil.

KiroueBbie ¢10Ba: «yKyTaHHBIC» TPOMOOLIUTBI, TUTIEPKOATYIISLIMS, TPOMOO3, MPEeAKTOPH TPOMOO0Opa30BaHus.

Bsenenne

Poct unciaa TpoM0030B, 0OBIYHO PE3KO YXYALIAIOUIMX Teue-
Hue 3a00/1eBaHMsI, OTMEYAETCS B PA3HBIX 00JIACTSIX MEIULIMHBL,
nenast Goyiee akTyaJlbHbIMK MPOOJIEMbl paHHEH NMArHOCTUKU
W UCCJIEA0BaHUS TPEAMKTOPOB HApyLIEHHsS TpomO0ooOpa3o-
BaHUSL.

O11eHKa COCTOSTHHMS TEMOCTa3a U 1ccieqoBaHne (DakTopoB pu-
CKa KaK TPOMOOTHYECKUX, TaK M TeMOPParn4eCcKuX COCTOSTHUI —
OJTHA 13 CAMBIX CJIOXHBIX TUATHOCTHIECKUX IIpo0ieM. B 3amaun
J1ab0PaTOPHOM TMATHOCTUKK BXOIUT HE TOJIBKO MCCICIOBAHUE
yXe M3BECTHBIX IOKa3aTeJell COCYIMCTO-TPOMOOIMTAPHOTO
reMOoCTa3a M CTaHAAPTHBIX KOAryJloJOrMYecKMX TeCTOB, HO U
pa3paboTKa, aBTOMAaTM3allMs M COBEPIICHCTBOBAHWE HOBHIX
METOJIOB OIpefeeH s OMOMAapKepOB HAPYLIEHUI TeMOCTa3a.
Mo pesysbraTaM COBPEMEHHbIX UCCIIEAOBAHMUIA, TAKUM HOBBIM
MapKepoM — IIPEIUKTOPOM HapYIIeHHS TPOMOOOOPa30BaHMS
MOXHO CYMTATh HalW4KMe B KPOBU MALIMEHTOB CYyONOIYISLMN
AKTHBUPOBAHHKIX KOJIATeHOM M TPOMOWHOM TPOKOAryIsSTHT-
HBIX WIM TaK Ha3bIBAEMBIX «YKYTAHHBIX» TPOMOOLIMTOB, IOJ-
JEPXKUBAIOIINX TPOKOATY/ISTHTHYIO aKTUBHOCTb KPOBH, M3BECT-
Hbix Kak COAT-platelets [11, 25, 28, 29, 32].

@uzuonorus remoctasa. Q0mue npeacTaBieHus

B HoOpMaibHBIX YCJIOBMSX TeMOCTa3 00ECHEeUYMBAETCS TPeMs
(DYHKIIMOHANTBHO-CTPYKTYPHBIMU KOMITOHEHTAMU:

1. CTeHKa KpOBEHOCHBIX COCY/IOB.

2. Knetkut KpoBH, B OCHOBHOM TPOMOOLIUTHI.

3. ®epMeHTHBIE U HeEePMEHTHBIE CCTEMBbI TLIa3MBl.

Oc00EHHO TECHO CBSI3aHBbI MEXIY cODOI TepBbIe IBa KOMIIO-
HEHTa, KOTOpble 00ECTEUNBAIOT OJJMH MEXaHM3M reMocras3a —
MEPBUYHBIN (COCYAMCTO-TPOMOOLIUTAPHEII), MOTOMY YTO OH
MepBbIM BKJTIIOUAETCS B OCTAHOBKY KpoBOTeueHus (puc. 1).

[Tepsast BosHa arperaiu TpOMOOLMTOB HAUMHAETCSI C aiTe3uu
(npukneuBaHus) perentopamu rukonpoterHos [ u I Tpom-
0011TOB K (hakTOpy BumneOpanna, GpuOpOHEKTUHY U KoJjlIare-
HY CyO3HI0TE/ 1S MOBPEXKAEHHBIX (B T.4. MOBPEXIEHHBIX aT€PO-
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CKJIEPOTHYECKOI OJISIIIKOI) cocynoB. BTopasi BojiHa arperaiuu
TpPOMOOIIMTOB 00yCIOBIeHa BrIcBoOOXIeHeM AP 13 mIoT-
HBIX TpaHyJl TPoMOOLIMTOB, 0Opa3oBaHHeM TpoMmOoKcaHa A2
B X MeMOpaHe, B3alMOACHCTBAEM MEMOPaHHBIX TJIMKOIPO-
teuHoB IIb u I1]a perienTopoB TPOMOOIMTOB C (GMOPHUHOTEHOM.
ITpm 3TOM GOJBIIYIO YaCTh BTOPOI BOJNHBI arperanl TpOMOO-
LIUTOB 00eCTIeYnBaIOT TPOMOOKCAH A2 ¥ TPOMOMH.

HopmanbHble TpoMBoLuTH!
B KDOBOTOKE

W3meHeHme opMbl, BA3OKOHCTPHKLIAS,
aAresvis TPOMOOLTOB K MOBPEXTIEHHOMY
3HIOTE/MIO 1 AKTUBALWS

(DopMUpOBaHUE TPOMOOLIMTAPHOTO
arperara

Arperauys TpoMOOLMTOB
1 TpomBooBpasosanyte

puc. 1. CocyamcTo-TpoMBOLMTAPHIA (MEPBUYHBIA) reMOCTas.



TEXHONOTM

MNpoTpombrHasa
[POTPOMOVIH  se—T Tpom6uH i
®rbpuHoreH —- OubpuH

puc. 2; Cxema nasMeHHoro (BTopuyHoro) remoctasa (no M.K. Horne, 2002).

MOIIHEIM CTHMYJIOM UIT 00pa3oBaHMSI TpoMOOoKcaHa A2
B MeMOpaHe TPOMOOIIMTA SIBJISIOTCS KoJiTareH u daktop Bui-
nebpanza, akTuBupyronmii hocdonumnazy A2. CUIbHBIN arpe-
TalMOHHBIN 3 (HeKT 0Ka3bIBaeT TPOMOMH, KOTOPHI 00pa3yeT-
sl Ha MeMOpaHe TPOMOOLIMTOB TPH YYaCTHH TPOMOOIIMTAPHOTO
(baxTopa V 1 MeMOpaHHOTO ITTMKOIPOTCHHA V. AIre3npoBaH-
Hble TPOMOOILIMTHI SBJISIIOTCS OCHOBOM MUIs arperaiuu. B xome
arperalyy TpOMOOIIMTAPHBII TPOMO YITOTHSIETCSI M COKpalla-
eTcsl.

W3BecTHBI OCHOBHbIE aKTMBATOPbI TPOMOOLMTOB — 3TO KO-
JareH (uOpMIIAPHBIA 60K, BHICBOOOXIAIOMIMIACS MPHU TTO-
BPEXICHUU SHIOTENNS), TPOMOUH (OCHOBHOM OesIoK Kackana
iasMeHHoro remocrasa), AJII® u TpomOoKkcaH A2, ceKpeTH-
pyeMble TPOMOOLIUTAMU B TIpOIleCCe aKTUBAIMU. B akTMBHOM
COCTOSIHUM TPOMOOLIMT MOXET U3MEHATH (POPMY, aAre3upoBaTh
K MECTY IMOBPEXKAEHMUS, aTperUPOBATh C APYTMMHU TPOMOOIIMTA-
MH, CEKpPEeTHPOBaTh Pa3IMYHBIC BEIIECTBA, OTHEISATH MHUKPO-
BE3UKYJIbl U (DOPMUPOBATh IPOKOATYISHTHYIO MOBEPXHOCTD,
coziepxaniyto pochaTuanuicepyH.

®opMupoBaHUe W 3aKpeIieHre TPOMOOB ¢ MOMOIIBIO TIa3-
MEHHbBIX (DAKTOPOB CBEPTHIBAHMS HA3bIBAIOT IUIA3MEHHBIM,
KOaryJsIHMOHHBIM MM BTOPUYHBIM TeMocTa3oM [1] (puc. 2).

Perynauust remMocTasa ocyIecTBISIETCSl CIOXHEHIIUMU Me-
XaHU3MaMH, B KOTOPBIX NPUHUMAIOT yyacTue (akTophl CBep-
TBIBAIOLIEH, MMPOTUBOCBEPTHIBAIONIEH U (DUOPHMHONTUTUIECKOI
cucteM Kposiu [1]. B 310poBom opraHusme 3TH CUCTEMBI B3au-
MocBsi3aHbl. 3aMeHeHMe (hyHKIIMOHATbHOTO COCTOSIHMS OTHOM
U3 CHUCTEM COIMPOBOXIACTCS KOMIIEHCATOPHBIMU CIBUTAMU
B JesiTeIbHOCTH apyroii. HapyineHue ¢hpyHKUMOHANIbHBIX B3au-
MOCBSI3elf MOXKET MPUBECTH K TSKEIBIM MAaTONOTUYECKUM CO-
CTOSTHUSIM OpraHM3Ma, 3aKJII0YaloIlMMCs WM B TIOBBILIEHHOM
TpoM0000pa30BaHUH, WK HA000POT, KPOBOTOUUBOCTH.

ITatogusnonorus Tpomoomuron. OOmue NpeACTaBIEHNS
H HCTOPHS OTKPBITHSA POKOATY,IAHTHBIX TPOMOOLHUTOB

[TepBoe mpenmonoxeHue 0 HEOTHOPOIHOCTH TPOMOOLIMTOB
npenctaBuin B 1965 . A. Be66ep u b. ®upkun [32], KoTopbie
MoKa3aiy HaTmIrue MopGonIorMIecKux pasanuuii Mex Iy TpoM-
OountaMu, 00paOOTAHHBIMU TUITOTOHWYECKUM PACTBOPOM.
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MpeavkTop HapyLueHus TpoM6006pa3oBaHus

DubpuHoreH —- OunbpuH
MpoTpombuH
TpOM6I/IH
’ Tpomb6ouuTb

(DM6pV|H
«YKyTaHHble»
SHpoTennanbHasa
6enkamu
Knetka
TPOMOOLTDI
Konnaren

\
sodl

puc. 3: Cxema popmmposaHs COAT-TpomboLuTOB.

puc. 4: CybnonynsiLum akTUBUPOBAHHbIX TDOMOOLWMTOB: A — aKTMBMPOBAHHbIE
TpOMBOLMTbI; b — CyBnoNYAALMS «yKyTaHHbIX» TPOMBOLWTOB.

B nanbHeitmem O. beHke W COaBT. omMcanu CyONMOMyIsLuAN
KPOBSIHBIX TUIACTUHOK C YETKUMU OMOXUMUYECKUMHU Pa3iu-
qusMU [4,5] 1 OTMETUIU, YTO CTENIEHb AKTUBHOCTU IIUTOILIA3-
MaTuyeckoi ocdaTassl pa3aensieT TPOMOOIUTHI Ha BE TOTTY-
JSILMY, @ OTCYTCTBUE AKTUBHOCTH — BBICOKYIO CTIELIU(UIHOCTD
dochotrposuHdocdaTassl, KOTopas KOppenupyeT ¢ bonee pe-
AKTUBHBIMHU KJIETKAMHU.

B xonie 1990-x IT. Havanu MOSBISATHCS PaOOTHI, CBUACTEIIh-
CTBYIOIIME O PAa3TUYMU BHYTPH TOMYJISALNIA aKTMBUPOBAHHBIX
tpombormroB [10, 12, 22, 24]. B 2000 1. JI. AnbbepTo 1 COaBT.
O0HApYXUIM, YTO TIPU aKTUBALMKM TPOMOOLUTOB TPOMOM-
HOM C KOJUIar€HOM BBIIENSETCS] CYOTIOMYMSIINS KIETOK, 9KC-
MPECCUPYIOIIUX Ha CBOCH MOBEPXHOCTU OOJIBIIOE KOIUYECTBO
a-rpanyasipHoro akropa V. Takue TpoMOOIMTHI ObLTM Ha3Ba-

1 “COAT—FV” (xkommareH- M TpOMOMH-aKTUBMPOBAHHBIC
TpoMOoLUTHI ¢ hakTopoM V). [lanbHel1ue uccaeaoBaHus Bbl-
SIBUJIM, YTO HA IIOBEPXHOCTU 3TUX TPOMOOLIUTOB SKCIIPECCUPY-
eTcsl 00JIbILIOe KOTMYECTBO (hochaTUaAMICepHHA, M YTO 3Ta Cy0-
MOMYJISIMS KJIeTOK mpokoaryasHtHa [3]. B 2002 & . Heiin u
coasT. nokasanu, yTo COAT—FV TpoMOOLIMTHI HE TOJIBKO JKC-
npeccupyioT dhakrop V u dochaTuanIcepuH Ha CBOIO TOBEPX-
HOCTb, HO ¥ YIECPKMBAIOT Ha Helt OOBIIOE KOJTMIECTBO APYTUX
o-TpaHyJSIpHBIX OenkoB. B pesynasrate 3TMM TpoMOoLMTaM
nanu apyroe HazBaHue — «COAT» TpoMOoOIUTHI (T.e. TPOMOO-
LIUTHI, aKTUBUPOBaHHbBIE KOJUIATEHOM M TpOoMOMHOM, collagen
and thrombin activation), mpu 3TOM MMesl B BUAY, UTO 3TO Ha-
3BaHUE OTpaKaeT TOT (HAKT, YTO TPOMOOIIMTHI KaK ObI «YKyTaHBI
B LIyOKY» 13 0€IKOB [8§].



Tom 9. Ne 32015

www.annaly-nevrologii.ru

OmHaKo OTHO3HAYHOTO OIpeaeaeHUsT (PYHKIMA 1 MeXaHu3Ma
NENCTBUSI «YKYTaHHBIX» TPOMOOLIMTOB MMOKAa HE CYILIECTBYET.
DT0 CBA3aHO C TeM, YTO IIPH AKTUBAIIMHM TPOMOOILUTOB pa3-
JUYHBIMU arOHMCTAMU OTHENSIONIAACS CYONOMyIsAIus He
BCerma MMeeT (PMKCHPOBAHHBIN Ha0Op CBOMCTB, OTIMYAIOIINX
€€ OT OCTIbHBIX TpOMOOLUTOB. Yalie BCEro «yKyTaHHbIMU»
— TIPoOarperaHTHEIMA TPOMOOLIMTAMM Ha3bIBAIOT CYOIIOIyJIs-
LU0 KJICTOK C OOJIBIIUM KOJTMIECTBOM 0-TPaHY/IIPHBIX OEIKOB
n (ocaTuaunceprHa Ha MOBEPXHOCTH, MOSIBISIOLIYIOCS MPU
CWJIBHOUW aKTUBAIIMY TPOMOOIIMTOB (TPOMOWHOM, KOHBYJIBKCH-
HOM, TPOMOMHOM C KOHBYJIBKCUHOM) [3, 8, 11, 13,19, 22, 29, 33].

B mutepaType MOXHO BCTPETUTD U APYTHE Ha3BaHUS «YKYTaH-
HBIX» TPOMOOLIUTOB: HeKpoTHyeckue TpoMoouutsl [13], SCIP-
TPOMOOLIUTBI (TPOMOOLIMTEI, MHAYLMPOBAHHBIE MOBBILIEHHOM
KOHIIEHTpalXell BHYTPUKIIETOUHOTO Kajblus) [16], mpokoary-
JSIHTHBIE TpoMOouuThl [10] (puc. 3, 4).

O6men3BecTHa MHUIUKMPYIOIIAS POJb TPOMOOLIUTOB B TIPO-
Lieccax CBepThiBaHMS KpoBU. OJHAKO MMEHHO «YKyTaHHBIE»
TPOMOOLIUTHI CIIOCOOHBI B 0OJIbLIEH CTENEHU YAepXMUBaTh Ha
CBOCH TIOBEPXHOCTH HE TOJBKO OCJNKM -TPaHyJ, HO U OeKI
cBepThiBaHus KpoBu: daktopsl VIII, VIIIa, IX, IXa, u umeHHO
Ha TIOBEPXHOCTHU TIPOKOATYISTHTHBIX TPOMOOIIMTOB IIPOUCXOAST
OCHOBHBIC PEaKLM ILIa3MEHHOIO 3BEHA CHUCTEMbI CBEPTBI-
BaHus Kposu [14, 17, 20, 33]. UHaye roBopsi, Ha MOBEPXHO-
CTU «YKYTaHHBIX» TPOMOOLIUTOB IIPOMCXOAUT <«CTHIKOBKa»
TPOMOOLIUTAPHO-COCYAUCTOrO U IIa3MEHHOTO 3BEHbEB IeMO-
CTa3a, YTO YKa3blBaeT Ha (PU3MOJIOTMYECKYIO BaXHOCTb IPO-
KOAryJIssHTHBIX TPOMOOLIMTOB.

TakumM 006pa3oM, OTKPHITHE TeTEPOreHHOCTH AKTHMBHPOBAHHBIX
TPOMOOLIMTOB YCIOXHMIIO MOHMMaHKE UX YYacTHs B Ipolieccax
CBEPTHIBAHUS KPOBU. AHAIN3 MHPOBOM JTUTEPaTypHl TOKA3HI-
BAET, YTO PeajibHO B CBEPTHIBAHMU YYaCTBYET JIMIIIb HECKOJIBKO
MIPOLIEHTOB aKTUBHPOBAHHBIX TPOMOOIIMTOB, OCTAIBHEIC X T10
CBOMM IIPOKOATY/ITHTHBIM KAyecTBaM HE OTJIMYAIOTCS OT He-
akTUBMpoBaHHBIX [7, 19, 21]. IIpu 3TOM 0COOEHHOCTBIO MpPO-
KOAry/ISIHTHBIX TPOMOOILIMTOB CUMTANACh MX HECIIOCOOHOCTH K
arperalyy B OCHOBHOM U3-3a OTCYTCTBUS Y HUX aKTMBMPOBaH-
HbIx peuentopoB GPIIb/Illa [7, 8, 13, 16, 18]. Tak, B 2004 .
C. Kynxapnu u C. JIKeKCOH MOKa3aiy, yTo 00pa3oBaHue TPO-
KOATyJITHTHBIX TPOMOOILIMTOB B MOHOCJIOE, C(HOPMHUPOBAHHOM
Ha MOBEPXHOCTH, YXYALIAET aAre3uio K HUM HEAKTHBHPOBAHHbIX
TpoMOOoLUTOB. C MOMOILbI0 KOH(OKATEHOTO MUKPOCKOIA OHU
MCCIIEIOBAIM POCT TPOMOA IIPH IIPOKAYMBAHNY LIEJTEHOI KPOBH C
n00aBICHHBIM aHTUKOATY/ISTHTOM Yepe3 MUKPOKATULISIPHI C TI0-
KPBITBIMU KOJUTaTeHOM CTeHKamu. VHruompoBaHue obpazoBa-
HUSL «YKYTAHHBIX» TPOMOOLIMTOB IIPUBOAUIIO K CYIIECTBEHHOMY
YBETMYEHUIO CKOPOCTH U CTETIEHH pocTa TpomOa [16].

OnHaxo B HemaBHel pabote A.O. SIKMMEHKO U COaBT. OBLIO IT0-
Ka3aHO BO3MOXHOE BOBJIEYEHUE «YKYTAHHBIX» TPOMOOILIUTOB
B arperaThl 3a CYET CBSA3BIBAHMS CBOOOTHBIX KOHIIOB MOJICKY.T
(bnOprHOTeHa IPOKOATY/ISHTHBIX TPOMOOIIUTOB aKTHBUPO-
BaHHBIMU T[JIMKOIIPOTeMHOBEIMU perienitopamMu GPIIb/I11a Ha
MTOBEPXHOCTH HEMPOKOATYISHTHBIX TpOMOOLIUTOB [34]. Takum
00pa3oM, ellie OMHOM BaXXHOH (PYHKIIHEH OETKOBOTO TIOKPHITHS
«yKyTaHHBIX» TPOMOOIIUTOB SIBIISIETCS UX yyacTie B (hOPMUPO-
BaHUU TpoMOOLMTapHOIt TpodKH [9, 14, 28].

MeTo/pI HCCIE0BAHHS «YKYTAHHBIX» TPOMOOIMTOB

VyeHbiMM pa3paboTaH psii METOIOB MCCIEIOBAHMS YPOBHSI,
(byHKUMIA, B3aMMONENCTBUI CYONOMYNSIUUN W CTPYKTYPHI
0€JIKOBOTO MOKPBITHSI «YKYTAHHBIX» TpOMOOLIMTOB. [L1s1 BHe -
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peHusi B TMOBCETHEBHYIO JIAOOPATOPHYIO MpPaKTUKY Hambonee
MOIXOASAT METOABl UCCIECAOBAHUSI KOMMYECTBA «YKYTAHHBIX»
TPOMOOIIUTOB C WCMOIb30BAHUEM MPOTOYHOU IUTOGIIOOPU-
METpUH.

MeToabl OTAMYAIOTCS:

* Pa3IMIHBIMU (PIIYOPECIIEHTHO-MEUEHHEIMI aHTUTENIAMM;

* aKTHBaTOpPaMHU TPOMOOIMTOB (TPOMOMH, KOJUIATeH, KOH-
BYJILKCUH, TPOMOMH+KOHBYJIbKCUH);

* BBIIEJICHIEM TPOMOOIIUTOB (IIPY TIOMOIIY T€JTb-(DUITBTPALIII
WY UCCleoBaHUeM 00raToil TpOMOOLIMTAMM TLIa3MBbI).

Knnnnyeckue 001acTi npuMeHeHust MeTOTUKH
onpe/ieJieHHs «YKYTAHHbIX» TPOMOOIHTOB

Y 3M0poBbIX TOHOPOB YPOBEHb MPOKOATYJISIHTHBIX TPOMOOIIH-
TOB BapbUpyeT B cpeaHeM ot 30 10 33% [23].

Ha ceromHsaniHuii neHb OCHOBHBIMHU JMArHOCTMYECKUMU
MOJAJIbHOCTSMM B aHTMOHEBPOJIOTHHU SIBJISIOTCSI METOMbI aH-
ruoHelipoBusyanu3aiuu [6]. TIpu 3TOM OBLIO YCTaHOBJIEHO,
YTO OIpeHeIcHNE YPOBHS IIPOKOATYASHTHHIX TPOMOOILIMTOB
B COYETAHUM C YJIbTPa3BYKOBBIM MCCIICIOBaHUEM Opaxmo-
nedanbHbIX apTepuii MOXET TMOBLICUTH UYYBCTBUTEIbHOCTD
U IMaTHOCTMYECKYI0 TOYHOCTh IIPOTHO3a Pa3BUTHS aTepo-
TPOMOOTHYECKOTO HWHCY/IBTa IO CPAaBHEHMIO C MOIEINbIO,
VYUTBIBAIOILEH TOJBKO HAIMYUe CTEHO3a IO YJIBTPa3BYKO-
BBIM KpuTepusiM. [1py 3TOM CTaTUCTUYECKMM aHAIM30M ObLI
ompejie]ieH TIOPOTOBBIN YpoBeHb 45% Kak MOTPAHWUYHBIN ISt
MPOKOAryJISIHTHBIX TPOMOOLIMTOB B KOMOMHAIIMU CO CTEHO-
30M Gonee 50% mnst MPOTHO3MPOBAHMS PA3BUTHS MHCYIbTA
nm THUA. YUyBcTBUTENBHOCTD 3TOT0 MeTona cocTaiser 0,78,
cnenugpuanocts — 0,92 [15, 26].

[MamueHToB co creHo30M 0oiee 50% OTHOCAT K IPYIIIE HU3KOTO
pucka pa3BuTus UHcynbTa i TUA, eciu ypoBeHb «yKyTaH-
HBIX» TPOMOOLIMTOB Y HUX MeHee 45%, 1 B KaTerOpPUIO BBICO-
KOTO PHCKA, €CIIM YPOBEHDb «YKYTAHHBIX» TPOMOOLIMTOB BhILIE
45%. DT naHHbIEe IEMOHCTPUPYIOT, YTO YPOBEHD «YKyTAHHBIX»
TPOMOOILIMTOB MOXHO PaclieHUBaTh, Kak MOTEHIMAIbHbII O1O-
MapKkep Ul IIPOTHO3UPOBAHMS pa3BUTHA MHCYAbTA i TUA
y MaIMEHTOB ¢ ACUMITOMHBIMU M CUMITTOMHBIMU KapOTUIHbI-
MH CTEHO3aMI.

B psine paboT npoBoAMIach OLIEHKA KIMHUYECKOTO 3HAYEHUS
MOBBILIEHHOTO YPOBHSI «YKyTaHHBIX» TPOMOOLIMTOB Y MALIUEH-
TOB C MIIEMUYECKMM MHCYIETOM. BbLIO MOKa3aHo, YTo yBe/In-
YyeHue MX KoudecTBa Oonee yeM Ha 50% — MpearKTop pa3Bu-
THsI TIOBTOPHBIX aTePOTPOMOOTUYECKIX MHCYIIBTOB [24, 26].

BaxupiM matoreHetnueckum (HaKTOpOM pPa3BUTHS UIEMUYE-
CKOTO MHCYJIBTa M0 TUITYy T€eMOPEOTOTUYECKON MUKPOOKKITIO-
3UM SBJISIIOTCS MUeTonposindepaTuBHble 3a0oneBanus [2]. [o-
KAa3aHO, YTO «YKyTaHHbIE» TPOMOOLIMTHI BAPBUPYIOT Y OOJNBHBIX
¢ MHUETOTNpoJudepaTHBHBIMU 3aboeBaHUAMU OT 2 10 55%,
OlIHaKO MX 0Oojiee BbICOKKE ypoBHU (40—55%) Habmromarorcs
y MalMeHTOB, B aHaMHe3¢ KOTOPHIX €CTh apTepuajbHbIe U Be-
HO3HBIE TPOMOO3HI [12, 28, 31].

AKTYaJTbHOCTB IIPOTHO3a Pa3TMIHBIX TEMOPPArNIeCKUX OCTIOX-
HEHUil B aHTMOHEBPOJIOTMU TAaKXe OYEHb BaXHa, B T.4. IPU
TUTAaHUPOBAaHUK TPOMOOIMTHYECKOI Teparnuu. [Toka3aHo, 4TO
CHMXeHHbII 10 20% ypoBeHb IPOKOATY/IIHTHBIX TPOMOOLIUTOB
KOPPEIUPYET ¢ FeMOPParMIeCKUMM OCIOXHEHUSMU UIIeMUYe-
CKOTO MHCYJIBTa M MOXET OBITh UCITOJIb30BaH KaK MPOTHOCTH-
yeckuit Mmapkep remopparuu [25]. Takxke OblI0 0OHapyXeHO,



TEXHONOTM

YTO IIPM IeMOPPArMYeCKUX MHCYIBTAX YPOBEHb «YKYTAHHBIX»
TPOMOOLIMTOB 3HAUMTEIbHO CHIXEH [24, 25]. CTaTUCTUUECKUiA
aHAJIN3 BBISIBIJI, UTO Y OOJIBHBIX C TEMOPPAaTMUeCKUMM OCIIOXK-
HEHUSIMU CHIKEHME YPOBHSI «YKYTaHHBIX» TPOMOOIIMTOB HIKE
27% accolMupyeTcs CO CMEPTENbHBIM MCXOIOM B TEUeHMUe
30 nueit [27].
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Takum 00pa3oM, OOpUCOBAHbI OCHOBHbIE AMATHOCTUYECKHE
OPUEHTUPBI UCTIONB30BAHUSI METOMMKK OTpeNeieHus1 cyomo-
TYJISLUM «YKyTaHHBIX» TpoMOO1MTOB. [ToBbBINIEHE NX YPOBHS
6oiee 45% accouuupyercs ¢ MPOTPOMOOTHYECKAM MOTEHIIMA-
JIOM COCYIMCTO-TPOMOOIIMTAPHOTO 3BEHA TeMOCTa3a M MOXET
OBITH HPEAUKTOPOM PA3BUTHUS TPOMOOTMYECKUX COCTOSIHMUIA,
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New capabilities of laboratory diagnosis of thromboses

A.A. Shabalina, M.M. Tanashyan, M.V. Kostyreva

Research Center of Neurology (Moscow)

Keywords: COAT-platelets, hypercoagulation, thrombosis, predictor of thrombosis.

The growing number of thromboses has been observed in various
fields of medicine, which makes the issues of early diagnosis and
investigation of thrombotic condition predictors more topical.
Evaluation of hemostasis and investigation of risk factors of both
thrombotic and hemorrhagic states is one of the most complex
diagnostic problems. The objectives of laboratory diagnosis in-
clude not only studying of already known indicators of throm-
bovascular hemostasis and standard coagulation tests but also

developing, automating, and improving of new methods for de-
tection of biomarkers of hemostasis disturbances. According to
the results of modern research, a high level of the subpopulation
of procoagulant or coated platelets, known as COAT-platelets, in
patient blood can be considered as this new marker for predict-
ing thrombosis. COAT-platelets are a subpopulation of collagen-
and thrombin-activated platelets maintaining a high procoagu-
lant activity of blood.
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KJIMHUYECKUH PA3BOP

MoHoMenn4deckass aMuoTpopus —
pelIKNI BapuaHT 00JIC3HU
HUXKHETO MOTOHEMPOHA
(2 KIIMHUYECKM X HAOTIOACHU A1)

T.M. Anekceesa, B.C. Jlememonok, H.}0.Anekcanapos, A.Jl. Xamukos, M.I. CokosoBa

TEOY BII0 Cesepo-3anaonbiii eocydapcmeenbiii meduyunckui yrueepcumem umenu U.H. Meunuxosa Munzopasa Poccuu (Cankm-Ilemepbype)

Monomenuneckas amuompopus (MA) — pedkuii eapuanm 6ose3nu HUJCHe20 MOMOKEIPOHA ¢ A0OPOKa4ecmBeHHbIM MedeHueM. 3a001esanue Xapaxmepusyemes
paseumuemM cAabocmu U ampopuii Mviuy Kucmu u npeonieybs 00HOI PyKu Uy acuMMempuuHbiM ROPAXCeHUeM 00eux PyK ¢ HAAUHuem «xo10006biX Nape3os»,
hacuuryasyuii, meaxoeo mpemopa nasvies pyk. dyscmeumensibie paccmpoiicmea, NUPaMuOHble CUMAIMOMbL, B061eHeHIUe Mblly Hoe He Xapakmephbl. OKonya-
meAbHbill duacro3 MA modcem Obimb nocmasaer MoAbKO 8 pe3yabmarme KAUHUKO-HEBPOA0UMECK 020, INeKMPOPU3U0A0UMECK020 UCCACO0B8AHUS, A MAKJCce OaU-
MebHo20 OUHAMUYECKo20 Habtodenus nayuenma. CeoespemeHHbie PeKOMEHOAUUY No KOPPeKuuy 08U2amebHo20 CImepeomuna U RpopUAGKMUKY (pAeKCUOHHOI
KoMnpeccuu 8 pade cay4aes Mo2ym 3aMe0aumb nPoepeccUuposariie 3a00e6aHUs U meM CAMbIM YAYHUUMD KAecmeo JCU3HY Rauuenmos. B cmamve npedcmasieno

OnuUcanue 2 KAUHUMECKUX CAYHAe8 ¢ 8epOSMHbIM duacHosom MA.

KitoueBble ciioBa: MOHOMeIMUYECKass aMUOTpodust, 60ae3Hb Xupasima, 60J1e3Hb MOTOHENPOHa,
(bnekcroHHas MuenonaTust, 00KoBO aMuoTpoduueckuii ckiepo3, BAC.

Beenenne

Monomenuueckast amuorpodust (MA), unm 6onesHb Xupa-
sIMa, — peAKUii BapyaHT 00JIe3HU HIZKHEr0 MOTOHEIpOHa, BIep-
Bole onmcanHblil K. Hirayama B 1959 1. [6]. 3aboneBaHue xapak-
TEPU3YeTCs Pa3BUTHEM CMa0OCTH W aTpoWii MBI KHUCTH U
MpeATIeYbs OTHOM PYKM C BO3MOXHBIM BOBJICUEHHEM TPOKCH-
MATbHBIX OTAENOB [2] WK aCUMMETPUYHBIM MOpakeHUEM 00erX
PYK, C HUTMYUEM «XOJIOMOBBIX APE30B», GaCIMKYISILIMIA, MEJKOTO
TpeMopa najbleB pyk. B «kimaccuueckom» Bapuante MA meue-
JTyJeBast MBIIIIIA OCTACTCS MHTAKTHOM. UyBCTBUTETHHBIC PACCTPOIA-
CTBA, MMPAMUIHbIE CUMIITOMBI, BOBJIEYEHME MBI HOT HE XapaK-
TepHBI. Bobiiiee KOMIIecTBO HaOMONEH!I OBLTO MPENCTaBICHO
B AAmonuu, crpanax kOro-Boctounoii Azuu [4, 9, 10]. MA npeo6-
JIamaeT y My>XXYMH 1 00BIYHO JeOI0TUPYET BO BTOPOIA 1 TPETHEH Je-
Kamax xku3H1. OIHAKO OIICAHbI CITyJaH ¢ 001ee IIO3MHIM HauaIoM
[2, 5]. bone3Hb mporpeccupyeT B TeUeHUE HECKOMBKUX JIET (Yalie
3—6 1neT), B HalbHEMIEM IIPUOOPETAET CTALMOHAPHOE TeYeHUE
1 He BJIMSIET Ha O0I1IYIO TIPOIODKUTEIHOCTD XKU3HMU TTAllUEHTOB.

Jlo cux Mop HET €MMHOTrO MpeacTaBAeHUs] 00 3THOJOTUU U Ta-
ToreHe3e MA. OCHOBHBIM ITaTOTEHETUYECKAM MEXaHM3MOM 3a-
00JIeBaHMSI CUMTAIOT pa3BUTHE (HIEKCHOHHON MMEJIONATHH. DTO
SIBIEHUE OOBSICHSIETCS TUCTIPONIOPIIMOHATBHBIM PAa3BUTHEM TIO-
3BOHOYHMKA ¥ CITMHHOTO MO3Ta BO BpeMsI OYPHOTO pocTa B I0HO-
11ecKoM Bo3pacte. [8, 11]. PaznuyuHble TeMITbl pocTa MKy Maly-
€HTaMU MYKCKOTO M XEHCKOTO IT0JIa OTIPENENSIOT 60sIee YacTyro
pacnpoctpaHeHHOCTb MA y MyxuuH. [Ipy Hak/10He TOJIOBBI MO-
KeT BO3HMKATh KOMITPECCHsI CITMHHOTO MO3Ta 3a CYeT CMEIEHYSI
TBEPHOI MO3TOBOI 00O0JIOUKH, CIIOCOOCTBYIOINIASI PA3BUTHIO HIITC-
MUM B BEHTPAIbHBIX OT/E/IaX CTMHHOTO Mo3ra [7].

MaTepnaJm W MCTO/bI

O6cnenoBaHo 2 MalKMeHTa ¢ BepOsITHBIM AuarHozoM MA. Me-
TONBl WCCIEHOBAaHUS: KIMHUKO-HEBPOJOTHMICCKUIA, TeHea-
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JIOTMYECKUH, OMOXUMUYECKUiA, 3NeKTPODU3MOTOTUIECKIUI
(vronmpuatas anekrpomuorpapus — OMI, cTuMynsuuoHHas
3JIeKTpOHepoMuorpadusi, BLIMONHEHHbIE Ha cucTeMe Viking
Select) u HeitpoBusyanuzanmonHsiii (MPT meitHoro otnena
MO3BOHOYHKKA U TOJIOBHOTO MO3T'a, BBITIOJIHEHHBIE Ha arnapa-
Te Siemens).

Pesyibrarsi

1-e kaunuueckoe Hadnooenue. Iauuent K., 34 ronga, Bpau-cTo-
MaroJior, oopatuicsa ambynaropro B C3IMY um. U.U. Meunu-
KOBa C XaJo0aMH1 Ha c1a0b0CTh ¥ YTOMIISIEMOCTD B TUCTATBHBIX
OTIEeNAaX PYK, O0JIee BEIPAXESHHYIO B JIEBOI KUCTH, 3aTPYTHEHUS
MIpU THChME, BBIIOJTHEHUU MEIKUX ABWXKCHUH, Mepromnde-
CKHe TSHYyIIMEe 00JIM B MBIIILIAX Mpearieunii. 3 anaMHe3a u3-
BECTHO, YTO CITAXXEHHOCTh KOHTYPOB MBILLL KHCTEW HAOM01a-
JIach C TIOAPOCTKOBOTO BO3pacTa.

B cBs13u ¢ pomoM nesTebHOCTH IIEHHBINA OTIEN MO3BOHOYHMU-
Ka TIAIleHTa MCIBITBIBACT 3HAYUTEIIbHEIC, IPEUMYIIIECTBCHHO
(excopHble, cTaTuyeckue Harpy3ku. C 29 et B KoHIe pabo-
Yero JHs cTajia MosIBISThCS MPeXoasias ¢1adocTh crubareneit
1 pasrubareneit manabLeB neBoil kuctu. Jletom 2013 T y manm-
€HTa BO3HMKJIA BbIpaXkeHHas CIa00CTh B IMCTAIbHBIX OTAEIAX
obeux pyk, bonbiue B aeBoid. [To pesynsratam MPT ronoBHo-
T0 MO3ra M aHruorpacuu MaruCTpaJbHbIX apTepUil TOJIOBHO-
ro Mo3ra u meu ot ceHTsA0psa 2013 . 3HaUMMBIX OTKJIOHEHUIA
OT HOpMbI He BbIsiBJIeHO. 1o nanHbiM MPT mieiiHoro otnena
MO3BOHOYHMKA, BHIMOJHEHHON B aBrycte 2013 T, BBISBIEHO
MCTOHYCHME CIMHHOTO MO3Ta Ha YPOBHE MEXKIIO3BOHKOBOTO
gucka C5—C6, tena nossonka C6. ITpoTsKeHHOCTh y4acTKa
YMEHBIIECHUST pa3Mepa CIIMHHOTO MO3ra — 2 ¢M, MAHUMAITb-
HBIM IepeNHe-3aqHUI pa3Mep Ha yPOBHE BEPXHEM TPETH Tejia
C6 — 5 MM. IHTEHCHMBHOCTb CHTHAJIA OT CIIMHHOIO MO3ra Ha
STOM YPOBHE WM3MEHEHA, XapaKTepU3YeTCSl TMIICPHMHTECHCHB-
HBbIM cUrHajioM Ha T2 B3BeleHHbIX u300paxeHusx (BHU), STIR
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puc. 1: MPT weiHoro otgena nosso-
HOYHMKA nawvenTa K.

B crmHHom mosra Ha ypoeHe C5-C6
BbIBMISETCA Y4ACTOK WCTOHYEHNS, rvnep-
uHTeHCUBHBIA HA T2 B (A), u3ouk-
TeHcuBHblli Ha T1 BU (B). Onpenensetcst
BHIDAKEHHOE ~ YMEHBLUGHME  MEpefHe-
330HEr0 pasMepa CMUHHO0 MO3ra, C
OKANM3ALMEA 30HbI UBMEHEHMIA B LiEH-
TpanbHbIX OTZenax (B).

WMITYJIbCHOM TTOCIIEIOBATEIbHOCTH, M30MHTEHCUBHBIM CUTHA-
oM Ha T1 BU. 30Ha u3MeHeHHOTO CUTHAIA pacrionaraeTcs B
LEHTPAIbHBIX OTIENaX CIMHHOIO MO3Ta, UMEET OIHOPOIHYIO
CTPYKTYpY, YeTKHe KOHTYPHIL. B cybapaxHOMIATEHOM M SIIHIY-
paJIbHOM TPOCTpaHCTBaX U3MEHEHUit He BhIsiBIeHO. Ha ypoBHe
cerMeHTOB C4—C5, C5—C6. C6—C7 BHIABISIOTCS BBIPaXeH-
HbIe TUcTpouyecKre N3MeHEeHNs IIO3BOHOYHMKA (puC. 1).

[Ipu wccnemoBaHWM MOTOPHOTO TIPOBeleHWS y TammeHTa K.
B siHBape 2014 T. BbISIBJIEHO CHMXKEHME aMILTUTYI M-OTBETOB C
HepBoB pyK. CeHCOpHOE TIpoBeaeHNe B HOpMe. BiokoB mpo-
BeneHus HeT. [1pu urombuaroit DMIT MbIIIL pyK ompenens-
JOTCS TIPW3HAKM XPOHMYECKOTO JAeHEPBAIlMOHHO-pEHHHEP-
BaIIMOHHOTO IIpoliecca. 3aKII0IeHIE: XPOHNUECKOE TOPAXCHIE
MOTOHENPOHOB MepeIHUX POroB Ha ypoBHe cerMeHToB C8—T1
¢ 2-X cTOpOoH. JIaHHBIX 3a TeHEePaIN3aIMIo TIPoIecca HeT.

[MauveHT momydan HeHPOMETA0OIMYECKYIO U COCYAUCTYIO
Tepanuio 0e3 CYIIECTBCHHOTO YIYYIICHMS, IOCENYIoIIre
6 Mec cuMITOMAaTHKa He HapacTana. [ToBTOpHO o6cieoBaH B
C3I'MY um. .. Meunukosa B sitHBape 2014 1. Knmuauyeckas
KapTHHA TMpeAcTaBjieHa aMUOTPOGMUUYECKAM CHUMITOMOKOM-
IUIEKCOM B BHJIC YMEPEHHBIX THTIOTPOMMIA MBIIIII TPeaIIIeqnit
1 BBIPAXKEHHBIX TUITOTPOGUI MBILIL BO3BbIIEHUH | 1 V najb-
1IeB, MEXKOCTHBIX MBIIIII, OOJIbIIe cieBa. [TambITalist MBIIII]
0e300j1e3HeHHas. MbllleyHas cujla CHIXKeHa B pa3rubaresisax
KUCTH cjieBa 10 3 6a/uioB, cripaBa — 10 4 0aj1/10B, B pa3rudare-
JISIX TIAJIBLICB ClleBa — 4 Oasuia, B MBIIIIIE, TPUBOMSIICH MU3HU-
Hell, — 10 4 0aJ10B ¢ ABYX CTOPOH. B Horax mape3oB u atpoduii
HeT. CyXOXMITbHEIE ¥ TIePHOCTATBHBIE Pe(IIEKCHI C PyK CpeIHEel
XuBocTH, S<D; OpIoIIHbBIE — XUBbIC; KOJICHHBIC M aXUJUIOBBI
pedaekchl oXuBIeHbI ¢ 2-X cTopoH, D=S. YUyBcTBUTEIBHOCTh
He HapynreHa. [1aToormaeckux pedaekcoB, KOOPINHATOPHBIX
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puc. 2. TMaupeHT K. ACUMMETPUYHBIE TUNOTPOGUM ThUTbHBIX MEXKOCTHBIX MbILLLL.

pacCTpOCTB, MEHUHICATbHBIX CUMIITOMOB HeT. Habmmomaetcst
TpeMOp TaJIbleB BRITIHYTHIX pyK. B mo3e Pombepra ycroituus.
[Manbnanms nmapaBepTeOPaNbHBIX MBILIL 1 HEPKYCCHS OCTHC-
TBIX OTPOCTKOB Oe300ie3HeHHa. CHMIITOMOB HATSKEHUS KO-
PEILKOB 1 HEPBHBIX CTBOJIOB HET (puc. 2).

Ha ¢oHe nosropHOro Kypca HeiipoMeTaboIM4ecKoi, aHTMOK-
CHIAHTHOI TepaIyHy MalreHT OTMeYal HEKOTOPOe HapacTaHKe
MBIIIEYHOM CUIIBI B pyKax. Ha MpoTsskeHMM TOCTemyIONIMX
6 Mec 3a00JIeBaHKe He TPOrpecCUpyeT.

2-e kaunuyeckoe Habniodenue. Tamment T., 51 roma, padoraer
unxeHepoM IT-otnena. [TpeabsipiseT xano0bI Ha BEIpaXXeHHYIO
€11aboCTh M TIOXYIEHUE MBIIIII TIPaBOi PyKH B IPOKCUMATBHOM
W IUCTAIBHOM OTAeNnax (He MOXET HOTHSTh PYKY, BO3MOXKHBI
TOJIBKO IBICKCHMS TTATbIIEB), Ha XOJI0[e YYBCTBYET HapacTaHUe
crnaboctr. PoncTBeHHMKY MAIMEHTA, B T.4. OMHOSUIICBBII Opart-
OJIM3HEL, HE UMEIOT HEPBHO-MBILIEYHBIX 3200JIeBaHUIA.

3aboneBaHue Havanoch B 20-J€THEM Bo3pacTe, KOraa MOsBU-
JIOCh HEOOJIbIIOE CHIXKEHUE CUIIBI B TIPOKCUMAILHOM OTIEJe
npaBoit pyku. Yepes 3 roga, B 1986 ., B CBA3U C HApaCTaHKEM
€1abOCTH MBIILIL TPABOK PyKU ObLT TOCIUTAIM3UPOBAH B K-
HUKy HepBHBIX Oone3Heil Jlen[ MJYBa. B HeBposnormyeckom
cTaTyce ompeae/sich aTpohuy TpaneleBUIHON, IBYTIaBOI
M TPEXTIIAaBOI MBIIIII ITPABOTO ILIeYa, CHIKEHUE CYXOXKIITBHBIX
pedekcoB ¢ pyK crpaBa. Ha peHTreHOrpaMme mieitHOro oTie-
JIa TIO3BOHOYHMKA TTATOJIOTMUECKUX M3MEHEHHI He BBISIBIICHO.
ITocne Kypca cMMOTOMATHUYECKOM Teparmuy CYIIECTBEHHOTO
KIIMHU4YecKoro 3¢ dexTa He Habmoganock. [TanneHT ObLT BbI-
TUCAaH C IUATHO30M «pe(IeKTOPHBIN aMHOTPO(DUICCKII CHUH-
IPOM», OBLTO BRICKA3aHO MPENOI0XEHUE O HATIYKME MOHOME-
audeckoit amuotpocuu. Co C/IOB MallMeHTa, B MOCAeAYIOIIUe
17 ner 3aboneBaHue He mporpeccupoBajo. Ho B Bospacte
40 net 63 BUTUMBIX TIPUYMH YCUIIUIACh CIA00CTh, Pa3BUIIUCh
aTpO(MH MBI IIPaBOTO TUIeYa, aKTUBHBIC IBVKCHUS TIPaBOi
PYKM B ITPOKCHMAJIBHOM OTIEJIe CTald HEBO3MOXHBI, MOSBU-
JIVICh TPYIHOCTH TIPH BBHITIOMTHEHUH MEJIKWX JBIKCHUI TIPaBOi
kucthio ¥ pacuukyasuuu. Ha MPT 1meitHoro otnena mo3so-
HouHuKa oT 2003 I. onpeaessIuCh MUHUMAIbHbIE U3MEHEHUS B
BUIIE BBIIPSIMICHUS (DM3HOJOTIYECKOTO JIOPI03a, YMEPEHHBIX
NIereHEepPaTUBHO-TUCTPOGUUECKAX M3MEHEHU (YIIOTHEHHUE
3aMBIKATeIBHBIX IJIACTUH TEN MO3BOHKOB, YMCHBIICHHS BEHI-
COTBI MEXII03BOHKOBBIX 111cKOB). Ha ypoBHe cermenta C6—C7
BBISIBJICHA JICBOCTOPOHHSIST 3agHe-JaTepajbHas TphDXa IHC-
ka pa3mepamu 0,36 Ha 0,12 cM, MEXITO3BOHKOBBIE OTBEPCTHUS
9TOro YPOoBHSI MHTAKTHBI. CIIMHHON MO3Tr 00BIYHOM KOHDUTY-
pauuu U cTpyKTyphl. [Ipr3HaKM HapYIIEHUS! TUKBOPOLIUPKY-
JISILIAY BBISIBICHO HE ObLIIO.



KIMHVYECKWI PASBOP

puc. 3. MaupeHt T. ATpodum MbiLuL, BO3BLILLEHNI BOLLIOrO NAbLA 1 MUMHLA
NPaBoi pyku.

IMocne Kypca HeiipoMeTaboIMYECKOi Teparuu YIydIIeHUs! He
ObLI0, HO B TAJIbHEHIIIEM COCTOSTHUE CTAOUITM3UPOBAIIOCH.

Yepes 7 neT manyeHT BHOBb 3aMETHJI HEKOTOPOE HapacTaHME
cnabdocty B pyke. 1o pesynbraram nosropHoit MPT 1meitHoro
oTzeNla O3BOHOYHMKA, BHIMOJIHEHHOM B 0KTA0pe 2010 1., BU-
3yaaM3upoBaiach 3amHAs (opaMUHAIbHAS TIPOTPY3US MeEX-
nmo3BoHKoBoro aucka C6—C7 pa3mepoMm 10 2 MM, YMEPEHHO
nedopMupyIomIas IpIIeKaNIie OTACTBl AYpaabHOTO MEIIKa,
0e3 MeIyJUIOpagMKY/ISIPHOTO KOH(INKTA, TTO3BOHOUHBII KaHaJ
M CTPYKTYpa CIIMHHOTO MO3Ta He M3MEHEHHI.

Mo pesynbrataM 3j1eKTpoHelipoMuorpaduu He OIPeesiioch
HapyIIeHUII CEHCOPHOrO MpoBeJeHNs 1 OJ0KOB IPOBEIEHNS.
AMIUTATYIBI M-OTBETOB OBLTHA CHIXEHBI OOJBIIE CITpaBa, MOp-
(osorust M-0TBETOB HapyuieHa. [1py uccienoBaHUI UTOIbYA-
THIM 3JIEKTPOIOM BBISIBIISINCH XPOHIYECKIE TeHEPBALIHOHHO-
pEUHHEPBAIIMOHHBIE M3MEHEHWsT B MbIIIIAX PYK, OoJjee
BBIpaXKEHHBIE CIIPaBa. 3aK/II0UeHHUE: MOTyJEHHbIE JTaHHbIE MO-
IYT COOTBETCTBOBATh MOPAXEHUIO MOTOHEHPOHOB Ha YPOBHE
C5—C8 cnpapa n yactimuo C8§ creBa.

B suBape 2011 r. B cBSI3u ¢ HapacTaHUEM MBbILIEYHON c1abo-
CTH ObUT TOCTIMTANM3MPOBAH B KJIMHUKY HEPBHBIX OONe3HEH
C3I'MY um. U.U. MeunukoBa, Ime Ha OCHOBAHWUU JAHHBIX
00cneIoBaHNST M HATMYMST CUMIITOMOB MOPAXeHWsT HUKHETO
MOTOHEWpPOHA Ha IICHHOM ypOBHE CIpaBa BIEpBbIE ObLT MO-
CTaBJieH auarHo3 6onesHnu Xupasgma (MA). [Tpu nocnenyromem
HaOMIOAEHNY TeueHKe 3a00/eBaHNUs OTHOCUTEIBHO JOOpOKa-
YECTBEHHOE.

KontposbHoe obcnenoBaHue, MpoBeneHHOE yepes 3 rofa, oT-
pULIATESIbHOV AMHAMUKU HE BbISBUWIO. B HeBposormyeckoMm
cTaTyce: MBIILIEYHAS TUTIOTOHMUS B TIPABOii pyKe; BhIPAKEHHBIE
nddy3HbIe aTpouK MBILILL TIEYEBOTO MOsica CIpaBa v mpa-
BOI PYyKM (HAmOCTHOM, ITOTOCTHOM, TpamelUnueBUIHOMN, JeiTh-
TOBU/HOM, TPYIHOWM, JABYIJIaBOW M TPEXIJIABOM MBIIILL TUIeya,
MEXKOCTHBIX MBILILI, MBI BO3BBIIEHUI OOIBLIOTO MaabLa U
Mu3KHLA). CyXOXUIbHBIE U TIEPUOCTANbHBIE PEeIEKCH ¢ PyK
CIpaBa OTCYTCTBYIOT, CJieBa — HU3KHUE; KOJEHHbIE ¥ aXUJJIOBBI
cpenHeit xxuBoctu, D=S, mogomBeHHbIe HU3KKE. CUIOBOI TMa-
pe3 MPOKCUMAaJIbHBIX MBIIIIL MPaBOX pykKu — a0 1 Gajia, auc-
TaTbHBIX — 10 1,5—2 GannoB. PaccTpoiicTB 4yBCTBUTETBHOCTH,
KOOpPAMHALIUY, MTATOJOTMYECKUX U MEHUHTE€AIbHbIX 3HAKOB HET
(puc. 3, 4).

JlaHHbIe JaOOPAaTOPHBIX UCCAECNOBAHUN: KIMHUYECKUI aHa-
M3 KPOBM, MOYM, OMOXMMHYECKOTO aHaiu3a U YPOBEHb
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puc. 4. Mawvent T. QuddyaHas npaBocToPOHHSA aTpodUs MbILLL, IEYEBOT0 Nosica
nnneva.

3JIEKTPOJIMTOB KPOBM B Tpejeiax (pu3ronoru4eckoii HopMbl
y 000MX aLlMEHTOB. AKTUBHOCTD CHIBOPOTOYHHIX (DepMEHTOB
KpoBU (KpeaTMHKMHA3bl U JAKTATAETUAPOTeHAa3bl) HE MOBHI-
nreHa. ITaToxoruy co CTOpOHBI SHAOKPUHHBIX OPTAHOB HE 00-
HapyXeHO.

O0cyxnenue

KnuHuueckast kapTuHa 3a00€eBaHMs B 000UX CIydasx Mpe-
CTaBleHA CUHAPOMOM TOPaXEHUS HUXHETO MOTOHEHpOHa
C aCMMMETPUYHBIM BEPXHUM JUCTAIBHBIM Mapanape3oM y Ta-
meHTta K. v BoBieyeHreM B MAaTONOTMYECKUI TPOIIECC TOJb-
KO OfIHOI BepxHell KoHeYHOCTH y manueHTa T. OcoOeHHOCThIO
MIPE/ICTABIEHHBIX CITY4aeB SIBMSIETCS HAYAJIO B MOJIOJIOM BO3-
pacte, HaJM4Me OTPAHWMYEHHOI 30HBI MOPAXEHMS CIMHHOTO
Moa3ra (MepeH1e pora Ha eHOM YpOBHE) U JOOPOKAYeCTBEH-
HOE TeueHMe 3a00IeBaHUSI.

MA varne sBisieTcs AMarHo3oM uckimoueHus. [Ipexne Bcero,
HEeo0XoAMMO NPoBOAUTD AU depeHIIMATbHBIN TUAarHO3 C IHC-
KOTEHHOI MuUeIonaTheil, pa3iuyHbiMU (OpMaMu CHUHATb-
HOI aMHUOTpOo(uK, OOKOBBIM aMHOTPO(UUECKUM CKIIEPO30M,
MOTOPHOI MynbTUdOKaTbHOI HeBpomatueir (MMH), cupuH-
romMuenueii, 00beMHBIM 00pa30BaHMEM CITMHHOTO MO3Ta, aHO-
MalUsIMU KPaHMO-BePTEOPATBHO 00JIACTH U LIEHHOTO OT/ENa
MO3BOHOYHMKA [1, 3].

Hanubie peHtreHorpaduu 1 MPT nieiiHoro otaena mo3Bo-
HOYHMKA Y MPEACTABICHHBIX OOJbHBIX IO3BOIMIN UCKITIOUUTD
CHPUHTOMUENNIO, OOBEMHBIN TpolecC B CIHMHHOM MO3Te,
a TakKe TUCKOPANUKYIAPHBIN KOHGIMKT. OTCYTCTBUE AUCCO-
LMHAPOBAHHBIX PACCTPONCTB YYBCTBUTEIBHOCTH TAKXE CBUIE-
TEJIBCTBYET MPOTUB CUPUHTOMUEITUU.

Pesynsratet OMI" 1 DHMI roBopsT B Mojb3y MepeaHeporo-
BOTO IIPOIIECCa M OIPOBEPraioT HAIMIUe OJOKOB ITPOBEICHUS,
BO3MOXHBIX MPU MYJIbTUGhOKATBHO! MOTOPHON HEBPOMATHU.
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C nenblo manbHeiiein mubdepeHInaTbHON AMATHOCTAKY Clie-
JlyeT BBIMOJHUTD aHAMU3 KPOBU HA aHTUTENA K TaHTIMO3UAAM
(GM1), omHaKo OHY BBISBJSIFOTCS JIUIIb Y YETBEPTU MALIUEHTOB
¢ MMH.

OmHOCTOpOHHEE ITTOpaKeHHE Ha IPOTSKCHUMM MHOTHX JIeT U
HaJIMyKe 310POBOro OJ1M3HeIa UCKII0YaeT BO3MOXHOCTD CIIU-
HaJlbHOM amMmuoTpoduu y 2-ro nauueHTa. B cBoto ouepens 1-my
MaIMeHTy ISl OKOHYATENBHOTO MCKIIOUEHMS AMCTaTbHBIN
CIIMHAIBbHOI aMuoTpoduu (TUIl V) HEOOXOAMMO BBITOJTHUTD
JHK-auarHocTuxy.

VauThIBas CTOJIB IUINTETBHOE TeUSHHME 3a00JIeBaHMS ITPU OTCYT-
CTBMU BOBJICYCHHS B ATONOTMYECKUI TPOLIECC APYTUX KOHEY-
HOCTEH 1 TIPH3HAKOB MOPaXEHMS IIEHTPATbHOTO MOTOHEHPOHA,
BO 2-M KJIIMHUYECKOM HaOMIOIeHNH MaOBEPOsITHA MOoTU(PUKa-
uus 00j€3HU B O0KOBOI aMuoTpoduueckuit ckiepo3. OnHako
y 1-ro maiyeHTa Hejib3s 10 KOHIA UCKJIIOYUTh CUHAPOM «CBU-
CalOLIMX PYK», KaK paHHee IMpOsIBICHUE OOJNC3HU MOTOHEH-
poHa. HeoOxoauMo OTMETUTD, YTO Ae0I0T ero 3aboyieBaHuUs B
MOAPOCTKOBOM BO3PacTe CBUIAETENLCTBYET IPOTHB OOKOBOIO
aMHOTPO(UUECKOTO CKIIepo3a. [103ToMy 11T OKOHYATETbHOTO
CYXIEHHsI O XapakKTepe IaTOJIOIMK M YCTAHOBJIEHUS! [1arHo3a
y 1-ro manmeHTa TpebyeTcsl Oosee UTMTENbHOE HaOMIOIeHHUE,
HO, YIUTBIBAs XapaKTepHble Haxonku Ha MPT mieitHoro otaena
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M03BOHOYHMKA, TaHHbIe aHaMHe3a ((JIEeKCHOHHAs YCTaHOBKA
nien) nMarHo3 MA 6osee BeposITeH.

Bropoe HaOmoneHue ASMOHCTPMpPYET IIMTEIbHOE TEYEeHME
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HUXXHET0 MOTOHEHPOHA MTO3BOJIUJIO BEICTABUTH AMarHo3 MA.

[Mpu KIMHUYECKOM CMHIPOME HMXHET0 MOTOHEpOHa Heo0XO0-
JIUMO TIPOBOAMTH THIATEIbHOE 00c/ea0BaHKE U TubdepeHIIM-
AIIbHYIO JUATHOCTUKY ¢ MA, yYUTBIBASI IIPY 3TOM BO3MOXHOCTD
N0OPOKAYECTBEHHOTO TeYeHUsI 3a00IeBaHus, HE UCKITI0Yas Jie-
010T 60KOBOT0 aMHOTPOPHIECKOTO CKIepo3a. OKOHUYATETbHBII
JMArHO3 MOXET OBITh OCTABJIEH TOJIBKO B PE3YJIBTATE IIUTE/b-
HOTO TMHAMIYIECKOTO HAOMIOMEHNS 32 MTAIIUCHTOM.

HecMmotps Ha TO, 9TO JOCTOBEpHAs TarHocTHkKa MA Ha paH-
Heil craguy 3a00/eBaHUS CIOXHA, a MHOIJA M HEBO3MOXHA,
Mbl CYMTaeM LieJIecOOOpa3HbIM MPOBeACHNE TaKUM OOJbHBIM
KOPPEKIINHM IBUTATEIIbHOTO CTEPEOTHIIA W TMPOQPIIAKTHKI
(nexcuonHoit xommpeccuu (BopoTHukK IllaHna). Bosmox-
HO, JTaHHBIE MEPOIIPHSTHS MOTYT IPeIOTBPATUTh JajlbHelIee
IIPOrpeccrpoBaHue 32001 BAHMSI.

7. Hirayama K. Non-progressive juvenile spinal muscular atrophy of the
distal upper limb (Hirayama’s disease). Handbook of Clinical Neurol-
ogy, J. M. De Jong, Ed., 1991; 15: 107—120.

8. Kohno M, Takahashi H, Yagishita A, Tanabe H. ,Disproportion
theory” of the cervical spine and spinal cord in patients with juvenile
cervical fl exion myelopathy: A study comparing cervical magnetic reso-
nance images with those of the normal controls. Surg Neurol 1998; 50:
421-430.

9. Nalini Atchayaram, Vasudev M.K., Gaurav Goel. Familial monomelic
amyotrophy (Hirayama disease): Two brothers with classical flexion in-
duced dynamic changes of the cervical dural sac. Neurology India 2009;
57 (6): 810-811.

10. Tashiro K., Kikuchi S., Itoyama Y. et al. Nationwide survey of juvenile
muscular atrophy of distal upper extremity (Hirayama disease) in Japan.
Amyotrophic Lateral Sclerosis 2006; 7: 38—45.

11. Toma S., Shiozawa Z. Amyotrophic cervical myelopathy in adoles-
cence. J Neurol Neurosurg Psychiatry 1995; 58: 56—64.



KIMHUYECKWA PA3BOP

MoHomenmnyeckas ammoTpodust

Monomelic amyotrophy: a rare variant of lower motor neuron disorder (2 clinical cases)

T.M. Alekseeva, V.S. Demeshonok, N.Yu. Aleksandrov, A.D. Khalikov, M.G. Sokolova

LI Mechnikov Northwestern State Medical University, Ministry of Health of the Russian Federation, St. Petersburg, Russia

Keywords: monomelic atrophy, Hirayama's disease, motor neuron disease,
flexion myelopathy, amyotrophic lateral sclerosis, ALS.

Monomelic amyotrophy (MMA) is a rare variant of lower motor
neuron disease with benign progression. The disease is character-
ized by muscular weakness and atrophy in the hand and forearm
on one side or asymmetrical lesion of both upper limbs with the
presence of cold paresis, fasciculations, and fine tremor of the
fingers. Sensory disorders, pyramidal symptoms, and involve-
ment of the leg muscles are not typical of it. The final diagnosis of

MMA can be made only on the basis of clinical neurological and
electrophysiological tests as well as long-term follow-up of the
patient. Timely recommendations for correction of the move-
ment pattern and prevention of flexion compression may slow
down the disease progression in some cases and, thereby, improve
the quality of life of patients. The article describes two clinical
cases with a probable diagnosis of MMA.
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JINTEPATYPHBIN OB30P

LlepeObpoCcyX0oXKNIbHBIN
KCAaHTOMAaTO03

I.E. Pynenckas, E.JO. 3axaposa

OIBHY «Meduko-eenemuueckuii Hayunbiii yenmp» (Mocksa)

Llepebpocyxoxcunvhbiii Kcanmomamos — pedkoe aymoCcOMHO-PeUeccugHoe HapyuieHue 00MeHa X0NecmepUuHa U JceuHbIX KUCAOM, CBA3AHHOE ¢ 2eHOM CMepoa-
27-eudpokcunazol CYP27A1. BoaesHs Xapakmepu3yemcs 6apoupyrouum 603pacmom Hauana, npoepeccupyioujum medeHueM, WUpoKUM CHeKmpoM Heapoa0UHECKUX
U IKCMPAHeBPAAbHBIX CUMNIMOMO8. Bacras duaeHocmuueckas poab npunadaexcum MPT mosea. Memoos: eepugpuxauuu — onpedeneriie Xoaecmarond 8 cbigo-
pomke u ananuz JJHK. Ceoespemento nauamoe 3amecmumentioe Ae4erie XeH00e30KCUX0ne8oil KUCAOMOl n03604siem 3aMedaumb npoepeccuposanuie, 8 4acmu

cayvaee — npe@omepamumb HeBPON0cUHECKYI0 MHB(U!M()LIZ)’GL{M}O.

KmoueBbie clioBa: 11epeOpOCyX0XKUIbHBIM KcaHToMaTo3, TeH CYP27A 1, KtnHn4YecKoe pa3Hoobpasue,
xonectanon, JIHK-nuarnocTrka, XeHOIE30KCHX0eBast KUCIOTA.

epedpocyxoxXuabHblii  KcaHToMaTo3d  (LICK),

OMIM 213700, — pemkoe ayTOCOMHO-peLec-

CHB-HOE HapylleHue oOMeHa XoJecTepuHa WU

KETYHBIX ~ KUCJIOT, OOYCIOBJIEHHOE MYTAIlHsI-

mu reHa CYP2741 (CYtochome P450, subfamily
274, polypeptide 1) B n1okyce 2q35. bone3Hb xapakrepusyercst
MHOT000pa3HBIMU HEBPOJIOTUUESCKAMHE M SKCTpaHEBPaTbHBIMUI
CUMIITOMaMU U TIPOTPECCUPYIOIIMM TeYeHHEM. DTO OIHA U3
HEMHOTHX HACNeICTBEHHBIX 00JIe3HEH, MMEIOIIMX CITCI(II-
HOe JieyeHue, Mo3ToMy cBoeBpeMeHHoe BoisiBieHue LICK oco-
OEHHO BaXHO.

Co BpemeHM niepBoro onucanus L. van Bogaert u coast. B 1937 .
[61] B Mupe HakoIUIeHb COTHU HabmoneHuit. CpemHss pac-
npoctpaHeHHocTh LICK — menee 5:100 teic. yen. [38], HO B
Pa3HBIX CTpaHaX M 3THUYECKUX IPYIIIax BAPbUPYET: TaK, 4acTo-
Ta TOJIBKO CiTydaeB ¢ MyTatuei p.Arg362Cys 8 Mcranun cocra-
Buna 1:800 Teic., a y eBporneiiles B 11eg10M 0koo 1:50 Thic. [38,
51]. O6napyxeHo nokambHOoe HakoreHne LICK B M3pamie:
y eBpeeB ceBepoapuKaHCKOro ImpoucxoxaeHust (cedapaos),
a Takxke B apaOCKOU peuruo3HOi OOIIMHE APY30B, MPUYEM
ecJii B ”HOPETHBIX CEMbSIX IPY30B BCe O0MbHBIE (2 Oobliue ce-
MbU U 2 HECEMENHBIX Cly4ast) ObUTM TOMO3UTOTaMHU IO O0IIei
Mytanui [35], To y cedapmoB HaiimeHbI 3 pa3HbIe MyTAIINH: IBE
B 4 CeMbsIX MApPOKKAHCKOTO MPOMCXOXICHUS M TPEThSI — B CEMbE
n3 AIXupa, T.e. HAKOIUICHHE Y cedapooB HEMb3sI 00BICHUTD
TOJIbKO 3 eKToM pogoHauanbHuKa [52]. B 0630pe B.M. bep-
TMHepa, B TIPOIIOM HAIIET0 COOTEYeCTBEHHUKA U COTPYIHMU-
ka HayyHoro 1ieHTpa HEBpPOJIOTUM, BHECLIETO OOJIBLION BKJIA
B usyueHue LICK, ormeueHa Bricokas yactota LICK y eBpeeB-
amkeHasu B M3pamie, Esponie u CIIA [1]; opyrux yka3aHuit
Ha 3TO MbI HE BCTPETHUIIH.

Cs3b LICK ¢ oOMeHOM XoJIecTepruHa U KETYHBIX KUCTIOT 13-
BecTHa ¢ 1960-X I, TOr[a Xe IMosiBUIach OMOXMMUYECKAs TUar-
HocTHKa, ¢ 1990-x rr. mpoBomutes IHK-nmuarnocTrka.

Ten CYP27A41, unentudpuimposanusiii B 1991 . [10], komm-
pYET CTepoJ-27-TUAPOKCUIA3y — MUTOXOHIPUANBHBIN (ep-
MEHT, YJacTBYIOIIMI B KaTabOJM3Me XOJNecTeprHa W CUHTe-
3¢ KETYHBIX KHUCIOT. Jepuumr cTepos-27-ruapoKCunasbl
Beaencteue mytauuii CYP27A1 BeneT K MOJABAEHUIO CUHTE3a
KETYHBIX KHUCJIOT, YCUJIEHHOMY OOpa30BaHUIO XOJECTaHOINA
(5-2-mUruapo-npon3BOIHOTO XOJECTePUHA) M HAKOILIEHUIO
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€r0 B CbIBOPOTKE M PA3JIMYHBIX TKaHAIX. NmeHHO HakoruieH1e
XO0JIECTaHOJIa — OCHOBHOC INNATOTCHETUYCCKOC 3BCHO HCK

3apeructpupoBaHo okono 80 myrauuit CYP27A1, MUACCEHC- U
HOHCEHC-MyTaluu cocTaBiusiior 45% u 20% COOTBETCTBEHHO,
MyTauuu caiita crtaiicuira — 18%, HeGofblive nenenuu/
BctaBku — 10%. Takum o0pasom, 6osee 90% MyTalMil BBISIBIIS-
I0TCSl CEKBEHUPOBAHMEM T€HA; Ha J0JII0 JAeNelnil/MyTIMKaLuii
9K30HOB WJIM BCETO TeHa, TIOMCK KOTOPBIX TPEOYET APYTUX Me-
tonoB JIHK-aHanu3a, mpuxogurcs auib okono 7%. Myrauuun
00HapyXeHbI BO BceX 9 9K30HaX reHa U B HECKOJIbKUX MHTPO-
Hax, HO pacrpe/eneHbl HepaBHOMepHO: 50% — B 9K30Hax 6—8,
16% — B ak30He 2, 14% — B 3x30He 4 [20, 22, 29, 37]. IeHo-
(beHoTUIIMYECKUE KOpPESILUU He oOHapyxeHbl [23, S1]. [en
CYP27A1 He cBsi3aH ¢ IPYTUMU MOHOTEHHbBIMU OOJIE3HSIMU, HO,
BEPOSITHO, SIBJISIETCSI OHUM M3 T€HOB TIPEIPACIIONIOKEHHOCTH
K CIIOPaTUYecKOMY OOKOBOMY aMHOTPO(DHIECKOMY CKIEPO3Y
[17]; oOmmmit mpu3HaK AByX OoJe3HEN — MopaXeHue MOTOHEH-
ponoB (Ho mpu LUCK — Tonmpko nieHTpansHbix). [atoreHetn-
yeckre MexaHu3Mbl LICK He momHocTbIO M3ydeHsl [6, 7, 46].
MexaHn3M HaKOTIIEHUST XOJIECTaHOJIa B MO3Te M CYXOXWJIHSX
HEIaBHO YCTaHOBJICH, IOKa3aHa PoJib 27-THAPOKCHXOJECTe-
pUHa B TIOIIEPXaHUM TOMEOCTa3a XoJIeCTepMHa MO3ra, HO He
BBISICHEHO, TOYEMY 3TO HAKOILICHHE COIPOBOXIAETCS HAKO-
TUIEHHEM XOJIeCTepMHa M 00pa3oBaHMEM KCaHTOM. Takxke He
BBISICHEHA TIPHPOIA 0YaroBOTO IOpaXeHUS OEJIOTO BEIecTBa
Mosra y yactu 6ombHbIX [6]. IICK m3yyaror Ha aKcnepuMeH-
TalbHBIX Monessax, Ho Mexay LICK uenoBeka u aKkcrepumeH-
TaJbHBIMM MOIEJISIMU €CTh PAa3IMIMs, He HAIICIIINe ITOJTHOTO
00bsicHEeHMs. Y Mblllel ¢ HOKayTHbIM reHoM CYP27A1 Het
KCAHTOM MO3Ta ¥ CYXOXWINH (BO3MOXKHO, TTOTOMY, YTO MBIIITH
00J1a1a10T aJIbTepPHATUBHBIM ITyTEM CHHTE3a XeTUHBIX KUCTIOT),
y TPAHCTEHHBIX MBIIIEH C TUIIEPIKCIPECCHEl TeHa CUHTE3
KETYHBIX KHCIIOT He ycueH [6, 37].

Kaununeckan xapmuna xapakTepu3yeTcs 3HAYMTEILHBIM pas-
HOOOpa3ueM U MHOTOCUCTEMHBIM TOpPaXEHUEM C LIMPOKUM
CIIEKTPOM HEBPOJIOTMUECKUX M 3KCTPAHEBPATBHBIX CHMIITO-
MoB (Tabn. 1). Bospact Havana BapbUpyeT, CUMITOMBI TPHU-
COCIIMHSIOTCS TIOCTETIEHHO, B PAa3HOM MOCJIEN0BaTeTbHOCTH.
Hepenko yxe B MiageHuyecTBe HabMIOAAIOTCS YIIOPHAsI quapest
U 3a/iepXKa ICMXOMOTOPHOTO Pa3BUTHSI, HO 3TH HecIeluduy-
HBIC TIPU3HAKW OOBIMHO pacleHMBaoT Kak cummrToMmbl LICK
petpocrnekTBHO. QuepuyeHHas KapThHa (opMUpyeTcs Mo3xe,



JIATEPATYPHbIA 0B30P

Tabmmua 1; Knunnyeckvie npuanaku LICK.

OpraHbl U CUCTEMBI PacctpoiicTBa

Cnactnueckuii napanapes™ (90%)
Mo3axeukosas atakcus™ (60%)
Onunencus (35—-50%)
ATUNN4HBIA NAPKUHCOHNU3M

LHC [vcTonns n apyrve runepkuHessl
HeGHblit MMOKNOHYC
3anepxka nCUXOMOTOPHOTO PasBUTUS
LemeHupms
lNcmxmyeckve paccTponcTea
MNepudepunyeckas

Nonuneiiponarus™ (60—85%)
HepBHasi cucTemMa

PaHHsis kaTapakTa*
Atpodwus 3puTENbLHLIX HEPBOB

3penue
Cknepo3 cocynoB ceTyaTky
KcanTenasma ek
Obrats XpoHuyeckas auapes™ (60—90%)
P XonecTatuyeckas XesTyxa HOBOPOX/AEHHbIX
nuLEeBapeHHs

XenyekameHHas 6051e3Hb

CepreyHo-cocyaucras

PaHHuin atepocknepos v ero 0CNOXHEHMS
cuctema

OcTeonopo3, 0CTEONEHMS], FpaHyIoMaTo3
KOCTE#l, NaTonoruyeckue nepenombl
KcaHToMbl cyxoxunuit v mbiw*( > 90%)

KcaHTOMbI, KCaHTENa3Mbl, MNOMbI

KocTHo-cycTasHas
W MblLLEYHas CUCTEMBbI

Koxa

*Hanbonee YacTble 1 XapakTepHble MpU3HaKu

yaiie Ha 3-M AecATUNeTUH. B CBSI3U ¢ 9TUM UCTUHHBII BO3pACT
Hayajia He BCeraa MOXHO onpeaeautb. B rpynme 15 ¢paHiys-
cKUX OOMBHBIX Yy 73% GoJie3Hb Hayaach B aeTcTBe, Y 27% —
BO B3POCJIOM BO3pacTe, HO JWArHO3 y BceX ObUI YCTAHOBJEH
BO B3pOCJIOM BO3pacTe: B cpeaHeM B 39 JieT ¢ pa3dpocoM
27—-65 ner [36]. B ucmanckoit BRIOOpKE CpeAHMI BO3pacT Ha-
yana coctaBui 19 JieT, a BO3pacT yCTAHOBJEHMS AMArHo3a —
35 et (23—44 roma): ¢ «oTcpoukoii» ot 2 1o 34 (!) mer [51].

Kommiekc 0CHOBHBIX CUMIITOMOB TIPUCYTCTBOBAJ yXe B Mep-
BOM HaOJIIOIEHUU: Y IBOIOPOIHBIX CUOCOB U3 MHOpeIHOM ce-
MbM 00J1€3Hb Hauanach B 12—13 j1eT, npu o0cienoBaHuM Ha 4-M
NECATUIETUM UMETUCh MO3KEUKOBBIN M TMPAMUIHbINM CUHIPO-
Mbl, HeOHbI MUOKIIOHYC, CHMXKEHME MHTEJUIeKTa, KaTapakTa,
KCAHTOMBI CyXOXWINI 1 KCaHTeNa3Mbl [61].

IMepBbiM crielUYHBIM CUMIITOMOM YacTO SIBISIETCS Kama-
PpaKkma, KOTOpasi MOXET Pa3BUTHCS YK€ Ha TIEPBOM JECSITUIIC-
ThH, Yamie — nocie 20 Jet, a mpuMepHo y 25% OOBHBIX BBISB-
nstercst b mo3xe 40 net. CTeneHb KaTapakThl BapbHPyeT OT
BBIPAXXEHHOM [0 JIETKOTO MOMYTHEHUS XpYCTaJlKa, HO 00Jb-
IIMHCTBO OO0JBbHBIX A0 50 JeT mepeHocAT yaaleHue KaTapak-
TbI, XOTS1 ObI OMHOCTOpOHHee. YacTuuHas aTpodust 3puTelib-
HBIX HEPBOB BBISIBIISIETCS TTPY 00C/IEIOBAaHNH Y PSIIa B3POCIIBIX
OOJNILHBIX ¥ 0OBIYHO He CHIKaeT 3peHue. M3 13 0ombHbIX 32—54
JIeT y BceX ObliIa KaTapakTa, Y MOJOBMHbI — YaCTHMYHAs aTpodus
3pUTEIBbHBIX HEPBOB (OJIEAHOCTD TUCKOB), y TPETU — CUMIITO-
MBI ITPEXIEBPEMEHHOTO CTAPEHUSI CETYATKH CO CKIEPO30M CO-
cynos [18].

Panusis ynopHast duapes, oOblMHO 0e3 OpraHMYECKOro IO-
paXeHUs XKeTyIoUYHO-KUIIEYHOTO TPaKTa — OYeHb XapaKTep-

69

LiepeBpocyxoxvnbHblit KCaHTOMATO3

HBI CUMIITOM, UMEIOILMIACS, TI0 PETPOCIIEKTUBHBIM JaHHBIM,
B 50—90% cayyaeB [5, 51, 63] OmmcaHbl XojectaTHyecKas
KENITyXa HOBOPOXKIEHHBIX, XKeTuyeKaMeHHast 60J1€3Hb, MONHUIIbI
XemgHoro my3bips [20, 46].

Pannuii amepock.aepos vi CBSI3aHHAs C HUM CEPIEYHO-COCYAUCTAs
MaTOJIOTHS Pa3BUBAIOTCS HEYACTO, HO TPEOYIOT 0COO0r0 BHUMA-
Hus: 601bHBIX IICK OTHOCST K TpYIIITe BEICOKOTO pHCKa aTepo-
CKJIEpO3a U €ro OCIOXHEeHMI. TSKeNblil aTepoCKIepo3 MOXET
BO3HUKHYTb IIPYU HOPMaJIbHOM COZIEpXKaHUU XOJIeCTEPUHA B Chl-
BOPOTKE, aHAJIU3 CIEKTpPA JIMIUAO0B OOHAPYKMBAET OYEHD BbI-
COKMIi1 YpoBeHb 27-TUIPOKCUXOJeCTepUMHA U HU3KUI YPOBEHD
JIMTIONIPOTENIOB BBICOKOH mtoTHOCTH [20].

Kocmnas namoaoeus, CcOnpoBOXIAIONIASACS YMCHBIICHUEM
KOCTHOI Macchl, CO3IaeT PUCK IEPENOMOB, YCYTYOISIONIMIA-
cd MaJeHUSIMA M3-3a HapyIIeHWH XONBbOBI. YPOBEHb KalbIIMS,
(ocdartoB 1 MeTabOIMTOB BUT. D B CHIBOPOTKE HE U3MEHEH, HO
CHIDKEHBI 00IIast KOCTHAsI TUIOTHOCTh M BCACBIBAHME KaJTbIIMST
B KunreyHnKe. CTeleHb 0CTE0op03a He KOPPEIUPYeT C IPYTH-
MU cumnToMamu [39]. BoamozkHa paHHsIsS TOTepsi 3y00B.

OnuH M3 caMbIX YaCThIX M SIPKUX TPU3HAKOB — CYXOXUIbHbIE
1 KOXHBIE KCanmombt, OSIBISIIOLIMECS B TIOAPOCTKOBOM, Yallie
B MOJIOZIOM Bo3pacTe. DTO IUIOTHBIE 0e300Je3HEHHBIE ITOI-
KOXHbIe 00pa30BaHUsl, Yallle CBI3aHHBIE C CYXOXWIUIMU WK
CBSI3KaMH, BHayajie MMeEIOIINe BUI HEOONBINNX Y3€IKOB, U
MEIJIEHHO yBeJIMYMBAIOIIMeCs. XapaKTepHbl KCAHTOMBI aXuJl-
JIOBBIX CYXOXWIMH, CyXOXWIMiA pasrudateneit Mpenruieybst
(B 00J1aCTH JIOKTEBBIX CYCTaBOB), KMCTU (TBUIBHOM ITOBEPXHO-
CTH), HaIKOJIEHHNKa, Ier. KcaHTOMBI MOTYT OBITH KPYITHBIMH,
MHOXECTBCHHBIMHU, HO OBIBAIOT M CYOKIMHMICCKIIMU, TPeOys
1ieJIeHANPaBICHHOTO BbISIBJIEHMS], @ B YaCTH CJTy4aeB OTCYTCTBY-
10T [2, 20, 31, 63]. KcantoMsl roioBHOro Mo3ra peaku. Omuca-
HBI KCAHTOMBI JIETKHX, KocTeil. [latTomopdonornyeckas KapTu-
Ha kcanToM nipu LICK HecneunduyHa.

Haubonee 3HauuMbl pa3HOOOpa3HLIE Hespo.rozutecKue CuMn-
momol.

B. Pio-de-la-Fuente u coaBr. [51] Bbloeauau aBe GOpMbI MO
BeaylmuM npusHakam nopaxenus: IIHC: ¢ npeobnagaommMu
MO3XEUKOBBIMA M CYIIPATEeHTOPHATBLHBIMUA CHMIITOMAMH U C
npeodnagaHueM CITACTUYHOCTH (XPOHMYECKAsT MMEIIOATHS),
OJIHAaKO (POPMBI MEPEKPHIBAIOTCS, B YACTHOCTH, CIIACTUYECKUIA
Tapapare3 1 aTakCus OYeHb YacTo coueTaroTcs. [TmpaMimHbIi
1 MO3XEUKOBBII CHHIPOMBI, MOSBISIOIINECS OOBIYHO HA 3-M
JECATUIICTIH, BApBUPYIOT IT0 TSLKECTH, HO B UTOTE UMEHHO OHM,
0C00CHHO IMMPAMUIHBIN, 00YCIOBIMBAIOT IBUTATCIHHYIO HHBA-
JIMIM3AMIO Y OOJbIIMHCTBA OONBHBIX.

YacTbiM CHMIITOMOM SIBIISIETCSI MOTOPHO-CEHCOpHAsl IOJHU-
HelponaTus, KOTopast HOCUT CMEIIaHHBIA aKCOHATbHO-IeMUE-
JIMHUBUPYIOIIMKA XapaKTep, MOXeT ObITb CYOKJIMHUYECKOM
(BoisBrsercs mpu DHMI); paccTpoiicTBa YyBCTBUTEIBHOCTU
penxu [20, 24, 36, 50].

Dnuyencus He OTHOCUTCSI K CaMbIM YacThIM MPU3HAKaM, HO
MOXET OBbITb IIEPBBIM M BEIYLIUM CUMITOMOM HOPaXeHUs
LIHC [48], HocuTh (hapmMakope3ucTeHTHbI xapakTep [30].

[TapkMHCOHU3M — OTHOCHUTEIBHO DPEIKHii, HO HEOJHOKpAT-
Ho ommcanHbli cumnToMm LICK [2, 25, 41, 47, 53, 54, 57].
I. Rubio-Agustin coabr. [ 53] Habmonanu cemeitnblii caydait LICK
C MAPKMHCOHU3MOM U 00001miu 13 TuTepaTypHbIX OMUCAHUI.
Y npobaHma pa3BuiCcs KOPTUMKOOA3albHbIA CHHAPOM, paHee
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He oncaHHblid mpu [{CK, y 6paTta mapKMHCOHU3M COYETANICS C
aTakCcUed ¥ KOTHUTHMBHBIMU HapyLIeHUsMU. BHyTprcemeiiHoe
CXOJICTBO T10 3TOMY PEAKOMY CUMIITOMY, MMEBIIEE MECTO TaK-
ke B HabmopeHuu T. Ohno u coaBT. [47], yKa3bIiBaeT Ha POJib
IeHeTUYECKMX MEXaHU3MOB B Pa3BUTUM MApPKMHCOHM3MA IIPU
LICK. Bo Bcex nmpoaHaIu3MpOBaHHbIX CTyYassx MapKUHCOHU3M
Havajcst no 50 nmet (B cpenHeM B 40 JieT) U codeTancs ¢ apy-
TUMM CHUMIITOMaMW: MUpaMUIHBIMEA (93%), MO3XKeUKOBBIMH
(53%), KorHUTUBHBIMU pacctpoiictBamu (93%), KaTapakToi
(93%), xcanrtomamu cyxoxwinidi (87%). Ha done coyeran-
HBIX TBUTATELHBIX PACCTPOMCTB OBUTH BBHIPAXEHBI TPYTHOCTH
X01b0bI ¢ mageHusaMu. Tlouty y Beex JeUMBLIMXCS Mperapara-
M JI-JIODA 6b11 3¢h(heKT, HO BeCbMa OrpaHMIECHHBI. ABTOPEI
TOIYEPKUBAIOT, YTO B MH(hepeHIINATbHOM ANarHOCTHKE TIap-
KMHCOHU3Ma, 0COOEHHO PAHHET0 U COYETAIOIIErocsl C APYTUMU
cumnroMamu, Haio yuutsiBaTh LICK [53].

Jlpyrue aKkcTpanupaMUIHbIE pacCTPONCTBA — AUCTOHUSI, OPO-
MaHIuOynsIpHas QUCKMHe3us — emle Oonee penku. J. Lagarde
M COaBT. Habmoxaau 6 OOJNBHBIX C paHee He OMMCAHHBIM IPU
LICK aKkcTpanmmpaMuIHBIM pacCTPONCTBOM: JIETKOM TUCTOHUEH
PYK ¥ IUCTATbHBIMM MUOKJIOHUSIMU; MO Helipodhusnonornye-
CKHMM JJaHHBIM, MUOKJIOHYC UMeJT CYOKOPTHUKAJIbHBIN XapakTep
U OTAMYAJICd OT OPOMaHAMOYJISIPHOTO MMOKJIOHYca. ABTO-
pbl TIpearnonaraioT, 4yTo onucaHHblil paHee mpu LIKC tpemop
B ICUCTBUTEIBHOCTH IIPEACTABIISIET CO00M MMOKIOHUYECKHUE
TUTIePKUHE3bI, CBSI3aHHBIE C OPAXXEHUEM IPOBOASIINX MMyTei
MeXy 3yOuaThiMU SiTpaMyd M 0a3albHBIMU TaHDIusMu [32].
OnHokpatHo omnrcaH 6rnedapocmna3m [33].

HeOHblit MMOKIOHYC HAO/II0AATICS B IEPBOIA OMMCAHHOM CEMbE
[61] n 3akpermiicst B iepeune cummnTomoB LICK, Ho okasancs
PEIKNM.

Hecmotpst Ha wacTyro 3amep:KKy pa3BUTHS B paHHEM BO3pac-
Te, OOJIBIIMHCTBO OOJbHBIX IO IOHOIIECKOTO BO3pacTa MMEKOT
HOpMaJIbHOE MM CYOHOPMATbHOE YMCTBEHHOE Pa3BUTHE, HO C
Hayana 3-To JecATUIeTHsI 00jiee YeM B TIOJIOBHHE CITyJacB MH-
TEJUIEKT MEIUICHHO CHUXXAeTCsl, He IOCTUTasl, OMHAKO, TSLKEIOon
crereHn geMeHIMn. [Icuxmaeckue paccTpoiicTBa OTHOCUTETBHO
penKu, HecrieUU(UYHbBI, UMEIOT MIMPOKUiA CIIEKTp (HAapyILeHHUS
TIOBEICHUS, ICTIpeCCHsI, BO30YXIEHNE, CYUIIMAATBHBIE TTOIBIT-
KM), MHOTZIA OBIBAIOT BBIPAXKEHHBIMU M MOTYT 3aTPYIHSTh KITH-
HUYECKYIO IMarHocTuky [8, 13, 21, 25, 27, 34, 36, 51, 58, 65].
M. Fraidakis 00001 TaHHBIE JUTEPATYPhl O MCUXUYECKUX
paccrpoiictBax npu LICK u npoaHanusuposan 13 ciyyaeB u3
KmHuKY Cajbrerpuep: y 6 u3 13 GoIbHBIX ObIIN T€ MU MHbIE
PacCTPOMCTBA TICUXUKH: arpeCCUBHOCTD, Pa3lpakKUTEIbHOCTD,
TUTIEPAKTUBHOCTD, JIETIPECCHs], TPOEe M3 IIECTH B JETCTBE ClIabo
VIWINCh, Y TpeX OPYTUX ObLIa JEMEHIIMS; TICHX03 HaOMIomacsa
JIMIIIb Y OMHOTO 6051bHOTO [21]. leficTBUTEIbHO, ONIMCAHUS TICH-
xo03a rpu LHCK enunuynbl. Onricad HeoObIuHbIH caydail LICK ¢
KapTHUHOI JT0OHO-BUCOYHOM JEMEHIIMU; Y O0JIBHOIO B IOAPOCT-
KOBOM BO3pacTe MOSBUIINCH KCAHTOMEI, B 44 TOa — CUMIITOMEI
JIOOHO-BHUCOYHOIA IEMEHIINH, TIPH 00CNIeI0BaHNH B 53 KaTapak-
Thl U aTaKcUU He ObL10 [27]. Y 00JIbHOM ¢ €IMHCTBEHHBIM TIpe-
IICCTBYIOIINM CHUMIITOMOM — KCAHTOMAaMH aXWIIOBBIX CYXO-
KUJIUI — B 55 JIET MOSBUIIMCH HAPYIIEHUS MOBeACHMS, ¢ 59 jeT
— KOTHUTHUBHBIH perpecc U CracTHIECKMii mapamnapes; ¢ 65 et
OblyTa JieXKayel ¥ yMepia OT aCMpPalMOHHON THEBMOHMH [65].

B cemeitapix cnydasx LICK Hapsmy co cxomcTBoM y crOcoB [47,
59] Habmonanuch BHyTpUceMeliHble pasinuus [31, 44, 63].

OrnucaHbl eIMHIYHBIE OONBHBIE — I€TEPO3UTOTHI MO0 MYTallM-
am CYP27A1. Y 44-neTHeii XeHIIMHBI C MPOrpecCUpYIOILeit
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JIOOHOM IeMEHIIMEH, CIIaCTIHIECKUM TTapamape3oM 1 OMOXIMU-
yeckumu npusHakamu LICK myTaius Oblia HaiiieHa TOJbKO
B OTHOM aJIiejie; aBTOPHI He MCKITIOYAlOT BO3MOXHOCTH JIPYTO-
r0 HeBpOJIOruuecKoro 3adoneBanus [28]. Y B3pocioii 601bHOIM
C KCaHTOMAMHM CYXOXWIM, MOMHMO THITMYHBIX OMOXUMM-
yeckux mnpusHakoB L[CK, oOHapyxkeHO pe3Koe CHUXEHUE
cTepon-27-TuapoKcuiassl B KyasType (GuOpobnatoB, a mpu
aHanuze JIHK — retepo3urotHoCTh 1o ABYM paHee He OMUCaH-
HBIMU HYKJIECOTUIHBIM 3aMmeHaM B reHe CYP27A1; npeamnono-
KEHO yJacTye BTOPOTO, HEM3BECTHOTO TeHA, OTPEIEISIONIEro
AKTUBHOCTb CTEPOJI-27-TUApoKcunassl [58].

Heiiposusyaauzauuss wrpaeT BaXHYIO pPOJb B IHMATHOCTUKE
n uzydyeHun LICK. XapakrepHoie MPT-npusHaku — nopaxe-
HUe 3y0YaTHIX simep MO3XeUKa (CHMMETpPUYHAsI THITCPUHTEH-
CUBHOCTb B pexuMe T2) ¥ nmepuBEeHTPUKY/ISIpHAS JTEHKOIHIIE-
(bastomaTyst; B 3HAUMTEILHON YacTH CTyJyaeB 00HAPYXMBAKOTCS
aTpodust MO3KeUKa, pexe — KOpPHI MOJTyIIApUi, TUITEPUHTECH-
CHBHOCTB KOPTUKOCTTMHANBHBIX IyTeii |3, 20, 22, 26, 36, 40, 51,
62, 67]. Yacrora otmenbHbix MPT-npM3HAKOB B pa3HBIX BBI-
Oopkax BapbupyeT. B rpymme 15 B3pocabix 0ONBHBIX Y BCEX
nMmenuch usMeHeHus: MPT. TUmepMHTEHCUBHOCTb 3yOuUaThIX
sep B pexkume T2 (47%), neprBeHTPUKYIISPHAs JICKOIHIIE-
danonarus (73%), nNeiiKosHIIePATONATUI COCYAUCTOTO XapaK-
tepa (7%), TUIIEPUHTEHCUBHOCTh KOPTUKOCIIMHANIBHBIX IyTei
(53%), atpocust GienHBIX IIApOB, MO3OJKCTOrO Tejia, KOPBI
(33%) [36]. Tpu LICK ¢ mapKMHCOHM3MOM aTpoGus MO3-
JKeuka Haboaanach y Bcex 00NbHBIX, aTpodus Mmoayiapuil —
y 80%, n3MeHeHHbI CUrHaJ ¢ 3y0uaThix saep — y 80%, oua-
I'M B YyepHO# cyocTaHmy — nuib y 20% [53]. O6erunas MPT
qallle He BBHISIBIISACT IOpakeHNe MOIKOPKOBHIX TaHIJIMEB TIPU
LICK ¢ mapKuHCOHM3MOM, HO IPYIHe METONBI HEPOBU3YaJIH-
3alUM JaloT JOMOJHUTENbHYI0 MHbopMauuio. [103uTpoHHO-
SMHCCHOHHAS TOMOTpadus y IBYX OONBHBIX BBISBHIIA TIPECH-
HaNTUYECKYIO0 AUCOHYHKIINIO CTPHOHUIPATIBLHOIN CUCTeMBI [47].
V 44-netHero 60J1bHOTO C ACUMMETPUYHBIM MTAPKUHCOHU3MOM
MP-cniekTpockonusi oOHapyXuia CHIDKEHHEe Io(aMuHep-
TMYECKUX (QYHKLUI B CKOPJIYINEe U XBOCTATOM SIIpPE, COOTBET-
CTBYIOIIEE CTOPOHHOCTU aKWHETHKO-PUTUIHOTO CHHIpOMA
(B 3TOM clly4yae oyar B YepHO# CyOCTAHIIMY BBISBUIA U OObIU-
Hast MPT) [54]. CneumanbHO afanTipoBaHHask 0MHO(DOTOHHAs
smuccuonHast romorpadust (SPECT) mo3BonsgeT oLueHUTh CO-
CTOSTHME TIOCTCHHANTHIECKUX TO(aMUHEPIUMICCKUX (DYHKITUIA
[54, 57]. C. Su u coasrt. npoBenu SPECT nsitu 6ombHbM LICK:
B JIBYX CJIyyasix ¢ MapKUHCOHM3MOM OOHApYXEeHbl U3MEHEHUS
CTpUapHOI 00NacTH, OTCYTCTBOBABILME y 3 GOJIbHBIX O€3 map-
KMHCOHM3MA, YTO YKA3bIBaeT Ha BOBJICUCHME MPECHHAITHYEC-
ckux nodamuHoBbix HelipoHoB npu LICK ¢ mapkuHcoHU3MOM
[57]. Metonps! HelipoBu3yanu3auuy UHHOPMATUBHBI U B APY-
rux acrektax HCK. MP-cnekTpocnonusi oOHapyXuBaeT Io-
BbILIIEHUE JIaKTaTa W MOBbILIeHKE MHKOB JaunuaoB B FLAIR-
TUTIOMHTEHCUBHBIX oyarax u Aucddy3Hoe CHIKEHHE IMUKOB
N-auerunacnaprara [20, 41, 55]. Iuddy3roHHast TeH30pHas
MPT u BokcembHast MOP(HOMETpHUS TEMOHCTPUPYIOT T Py3-
HOE YMeHbIIeHe 00beMa ceporo 1 besoro Bemiectsa [12, 26].
Y GonbHOrO € (heHOTUIIOM JTOOHO-BUCOYHOM AeMeHIIMT MPT
BbIIBUIA OUddy3HOE TIOpaxeHUe CyMpaTeHTOpUaNbHOro Oe-
Jioro BellecTBa 0e3 uaMeHeHuit mosxeuka, Ho SPECT mpone-
MOHCTpHpOBaJia BEIpaxkeHHYI0 rumnonepdy3uio Mosxeuka [27].
S. Chen u coasr. [14] ucnons3oBanu SPECT MbiwiLL 115 oLigH-
KM MUTOXOHIPHAIBHBIX QYHKIWIA. IMHAMUKY perMOHAIbHOM
nepgy3uu mosra, no aaHHeIM SPECT, MoXHO ucrnonb30BaTh
J1st oLieHKM ddekra Teparmuu [11, 12, 56]. M. Brienza u coasT.
onucany tuHaMuky MPT y 56-eTHero 6015HOTO, JIEUMBIIETO-
csl B TeueHue 25 JIeT: IBe KCAaHTOMBI MO3Ta 3HAUYMTEIbHO YBEJIU -
YUIIUCH, aTPOGHSI KOPHI TaKXKe Hapocha [9].
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Jlpyrue MHCTpYMEHTaJIbHbIE HEBPOJOTMYECKUE METOIbI, MpU-
mengemble ipu 1ICK, — anekrponeiipomuorpacusi, TpaHC-
KpaHUaJIbHasi MAarHUTHAST CTUMYJISILMS (17151 BBISIBJICHUS TIOpa-
KE€HWSI TMPaMUIHBIX MYTeii U OLIEHKU AUHAMUKY TUPAMUIHBIX
(byHKuMIT Ha (PoHE JeueHus ), UCCeIOBaHNe BhI3BAHHBIX I1O-
TEHUMATOB — 3PUTENbHBIX, COMAaTOCEHCOPHBIX, CTBOJOBBIX
[15, 24, 43, 50]. B qmarHocTKe SKCTpaHEBPAIbHBIX CUMIITO-
MOB U OLIEHKE MX OTWHAMUKM HMCIOJB3YIOT PEHTIeHOrpaduio
(xocreit, nerkux), Y3 u MPT cyxoxunuii u ipyrue METO/BL.

Hecmotps Ha pacnpoctpanenune HHK-muarHoctuku ICK,
MepBoOii  ocTaeTcsl Ouoxumuueckan ouazrocmurxa. OCHOBHOI
OMOXMMMYECKHUI TIPU3HAK — TIOBBIIICHHBIA YPOBEHb XOJIECTa-
HOJIa B TIa3Me ¥ CHIBOPOTKE: TIOKA3aTe b, B HOPME COCTABIISTIO-
it 330130 mxr/mn, npu [ICK yBenuveH B 5—10 pa3 u 60b-
me: 1o 100-xpatHoro moBbimeHus [20, 36, 46]. OnpeneneHue
X0JIECTaHOJIa BHICOKOMH(DOPMATHBHO: OH TTOBBILIEH IPAKTHYE-
cku B 100% ciydaeB. OmHAKO 3TOT TECT, OOBIYHO MPOBOIMMAbIi
METOIOM Ta30BOi XpomaTorpauum — Macc-CIeKTPOMETPHUH,
BBITIOJTHSIETCS JIMIIb B OTHOCHUTENBHO HEMHOTUX CIIEIMaIu-
3MpOBaHHEBIX JTabopaTopusix. Ilpemnararorca MomUGbUKAINH,
YIPOLIAIOLINE UCCIIENOBAHNE U JENAOIIKE €T0 JOCTYITHBIM LIS
IIPOKOTo Kpyra Jabopartopuii [16]. YpoBeHb XoecTeprHa He
M3MEHEH WM CHUXEH, CHUXEHO COfiepKaHue XeHOIE30KCHX0-
neBoit kucaoTel (XIAXK). Pe3ko moBblieHO cofepKaHue Xerd-
HBIX CITUPTOB B MOYE M TUIa3Me: B MOUE MX YPOBEHb JOCTHTACT
140003500 HMOJIb/T (B HOPME OTCYTCTBYIOT), B IlIa3Me Ipe-
BhiaeT HopMmy 8,48+3,67 umosn/n B 500—1000 pas [20, 46].
B IICX moBelllIeHO comep:aHHE XOJECTaHOJA W aroJIMIIO-
npoTerHa B, HO B MpaKTUYeCKOl TMarHOCTUKE UCCIeIOBAaHUE
LICX nHe ucmomnp3yercs. BeIIBICHHOE TOBBIICHNE JTaKTaTa B
CBIBOPOTKE ¥ B Mo3re (1Mo JaHHbIM MP-cHieKTpoKocmnuu) He
MMeeT TMATHOCTHYECKOro 3HadeHus. OmpeneeHHe XojecTa-
HOJIa WUCIOJIB3YIOT I OLIEHKM Oumoxumumyeckoro acdexTa
Tepanuu, HO €ro YpOBeHb He KOPPEeIMpYeT C TSKECThio 00-
JIC3HM B IIEJIOM ¥ C BBIPAXXEHHOCTBIO OTHEIBbHBIX CUMIITOMOB
[20, 36, 43, 46]. B coBpeMeHHBIX MCCIIETOBAHUSX HCTIONb3YIOTCS
00a MeToma Bepu(UKAIINN: OMOXMMUYECKIN 1 MOJIEKYIISIPHO-
TEHETUYECKU .

A. Mignarri 1 coaBT. pa3paboTaay HECTOXHBINA KOJTMYECTBEH-
HbIi ToKazaTenb «momo3peHust Ha IICK», cnocobcTByromuit
paHHeMy BBISIBJIEHUIO Oone3HM. Ha ocHOBe MaHHBIX JMTEpa-
TYpbl U COOCTBEHHBIX HAOMIONEHUI pacCUUTaHbl B3BELIEHHbBIE
3HAYEHUST OTHETBHBIX IPU3HAKOB, pa3leeHHBIX Ha BHICOKO-
3Haunmble (100 6amnoB), 3HaunMbIe (50 0anIoB) M YMEPEHHO
3HauMMble (25 GamnoB). Kak 3HauuMmble paclieHEHbl paHHME
CHMITOMBI CHCTEMHOTO IIOpaXeHHS — KaTapakTa, Iuapes,
XOJIeCTaTMYeCKasl XKeJTyXa, a TakKe ICUXOHEBPOJIOTUYECKHe:
CHIDKCHIE MHTEJUIEKTA, PACCTPOMCTBA ICUXUKH, CIIACTUYCCKUI
naparnapes, aTakcusl, mopaxeHue 3youarsix suep npu MPT, kak
BBICOKO3HAUYMMEBIE — KCAHTOMBI CYXOXKMJINH 1 00JI€3Hb CHOCOB.
ITpu cymme 100 6anmnoB 1 0ojiee peKOMEHAYETCs MCCIel0BaHUE
xoJjiectaHoja. [ToBBIIIEHHBI X0JIECTAaHOJ MIIM CyMMApPHBIH TTO-
kazatenb 200 u 6ojiee 0amIOB, BKIIOYAIOIINI OIWH BBICOKO-
3HAYMMBII WU 4 3HAUUMBIX NTPU3HaKa, — nmokazaHue K JHK-
orarHocTuKe. [IpenMyniecTBa MHAEKCA TPOIEMOHCTPHPOBAHEI
Ha COOCTBEHHOI BbIOOpKE: MPU €ro UCMOJb30BAaHUU CPeIHUI
BO3pacT YCTAHOBIEHMs AMarHo3a 35,5x11,6 ner cHU3MICS ObI
1o 10,6+9,8 net! [42].

Jucpdphepenyuanvnyro ouazrnocmuxy TpoBOIAT C pa3TMIHBIMU
HacJIeNCTBEHHBIMU M HEHACIEACTBEHHBIMU MPOTPECCUPYIOIIH-
mu 60j1e3HMu LTHC — paccestHHBIM CKJIepO30M, HAaCleICTBEH-
HBIMM CIACTMYCCKUMHU TaparuieTHsIMHU, HacleaCTBEHHBIMU
atakcusIMu U 1p. [4, 64], a Takxke ¢ HapyIIEHUSIMU JTMITUIHOTO
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00MeHa, 0COOEHHO XapaKTePU3YIOLIMMIUCS MOSBIEHUEM KCaH-
ToM [2, 20, 46]. Cpeny TIocIeIHUX — OYEeHb pelKast ayTOCOMHO-
perieccuBHast Oone3Hb cutoctepoiemusi (OMIM  210250),
MPOSIBIISIIOIIASCS KCAHTOMAaMM Pa3HOM JIOKATM3alMU, PAHHUM
aTepoCKIIepO30M, MOpaKeHUEM CYCTAaBOB, TeMATOJOTMYECKHU-
MU CHMIITOMaMH, TIOBBIILICHHEM (puTocTeponaa B kposu [19].
Z. Nicholls u coaBr. [45], oTMeuast TpyAHOCTH AM(PGepeHLIn-
anbHoi quarHoctuky LICK, BUAAT mepcrieKTHBbI pAHHETO Bbl-
siBJieHUsI B coBpeMeHHbIX MeTonax JIHK-nuarHoctuku — cek-
BCHHMPOBAaHNH HOBOTO ITOKOJICHHSI.

OcHogoit sevenusa LICK sBnsietcs nonrocpoyHasi mepopaibHas
Tepanusi XeTyHbIMU Kuciotamu. [Ipenapat Beibopa — XAXK,
B OTJIMYME OT APYTUX KETYHBIX KUCIOT (XOJNEBOIA, YPCONE30KCH -
XOJICBOI1, TaypOXO0JIeBOI), IEHCTBYIOMIASI HE TOIBKO Ha 3KCTpa-
HeBpallbHbIe, HO ¥ Ha HeBpoaornueckue cumntomsl LICK [1, 8,
20, 24, 30, 36, 43, 46, 49, 51, 66]. JlnuTenbHOE Ie4eHE KOPPHU-
TUpPYeT OOMEH XeTYHBIX KUCJIOT, CHIXAET COmep:KaHue XoJe-
CTaHOJa B TKaHAX, YIydIIaeT MeTabom3M Mo3ra [11, 56] m B 11e-
JIOM 3aMeUIsieT mporpeccupoBanne. OMHAKO OMOXUMUIECKUIA
addeKkT He Bcerna conpoBoxaaeTcs KinHuueckuM. Ha ¢oHe
JieIeHISI OBICTPO MpeKparmaeTcs auapest. YTo KacaeTcst Ipyrux
CUMITOMOB, 3G dEKT SIBJSIEeTCS YACTUIHBIM M HAOII0AaeTCs He
y Bcex 00JbHBIX. Y 1BYX cnbcoB nedyeHre X XK 3HaunuTeNbHO
TIOBJIMSIIO Ha BRIPAXKEHHBIC PACCTPOIICTBA ITOBEICHNUS 1 B MEHbB-
1Iei cTeneHy Ha KOTHUTUBHLIE HapyiieHus [8]. B ciyyae HCK
¢ (hapMaKOPE3UCTCHTHOM SIUIETICHENl OTMEUEHO 3HAYUTEIIh-
HOE CHIKEHUE YacTOThl MPUIaAKoB Ha doHe neveHust XAXK
[30]. M3 15 GoabHBIX (paHIy3cKoii BHIOOPKU Y 8 HAGMI0IAI0Ch
VIyJIeHWEe B Hayaje JICYeHHs], 3aTeM y 5 M3 HUX COCTOSIHHE
CTaOMIM3MPOBANIOCH, Y OCTAJIbHBIX 0OJNE3Hb TPOrPECCHUPOBa-
J1a, 4eTBepo ymepiu [36]. B rpymme 25 QuTenbHO TednBLIINX-
cs1 60J1bHBIX McnaHLeB Y 60% nmpoxomxanoch yxyaueHue, 20%
YMepJIH; BBLDKUBAEMOCTh KOPPEMPOBAJIa CO CPOKOM MEXKIY Ha-
yajioM OoJie3HM U HauasioM JiedeHus [51]. B ciydae ¢ ¢peHoTH-
TIOM JIOOHO-BUCOYHOM JeMEHIIMY KOTHUTUBHEIE PaCCTPOUCTBA
Ha (hoHE 3-JIeTHETO JIeUeHHS IIPOTPECCUPOBAIH, HO HOBBIX He-
BPOJIOTMYECKMX CUMITOMOB He nosiBuaoch [27]. Iloutu y Beex
6ompHBIX LICK ¢ TapKMHCOHU3MOM PacCTPOICTBA HapacTal,
HecMoTps Ha jedeHue [53]. G. Yahalom u coaBT. mpoaHauu-
supoBau 3dekt gonrocpouyHoro neictBus XJIXK Ha He-
Bposiornyeckue cuMnToMel LICK y 16 u3panibcKux OOIBHBIX;
BO3pAcT yCTAHOBJIEHMS JUarHo3a cocrapui 22,6+10,8 set, Bo3-
pact nocneaHero odcaemoBanus — 35,019,2 . (16—45 ner).
V 00JIbHBIX, HAYaBLIMX JIEYEHUE TO3Ke 25 JIET, HEBPOJIOTHYe-
CKME CUMITTOMBI ¥ KOTHUTHBHBIC PacCTPOMCTBA OBLTM BEHIpa-
KEeHBI 0OJIbIIIe, YeM Y HA4YaBIIUX JIEYUTHCS paHbIlE, B YacTU
CJyJaeB ¢ TI03HO HAaYaThIM JIeYeHMEM MPOI0IKATIOCh POTpec-
cupoBanue [66]. TakiuM 00pa3oM, yeM paHblile HayaTa Tepars,
TeM 0oJbllle INAHCOB MpeayNpeauTh HEBPOJIOTMYECKHE pac-
CTPOICTBA M MIPOTPECCUPOBaHIE, TOTNA KaK JieUeHUe, HadaToe
Ha (HOHE yXe Pa3BUBLIMXCS HEBPOJOTUYECKUX PACCTPOMCTB,
JaeT orpaHMueHHbIA 3PeKT. g ouegHKH OMOXMMUYECKOTO
3¢ deKTa Tepanuy MOBTOPHO OIPEAEIISIOT XOJECTaHOI ChIBO-
POTKH. B o1leHKe KIMHMIECKON TMHAMUKHI HCTIONb3YIOT METO-
Ibl HeMPOBU3YAIM3aIMY, UCCIIENOBAHNEC KOCTHON IUIOTHOCTH
[39], Heiipodusuronoruyeckue Metoanl [50]. B rpymme 35 60sb-
Heix IICK ¢ monuHeliponatueid oTMEUeHO yBeIMYEHUE CKO-
POCTH IIPOBEIEHUS IO HEpBaM M YCUJICHHE CUHTE3a MHUETMHA
B BOJIOKHAX C YACTMYHO COXPaHHBIMU aKCOHAMU Ha (poHe Jie-
YeHUs; TOMIMO Bo3pacTa Hayasa 3(p(eKT 3aBrces OT CTEIIEHN
HEOOpaTUMBIX CTPYKTYpHbIX MaMeHeHuil [50]. Jdnsa ycunenus
acddekra XAXK pexoMeHIyI0T KOMOMHUPOBATD €€ C MHTUOU -
TOpaMH THIPOKCUMETUITIYTapHI-KODEepMEeHT A-peayKTa3bl
(ctaTMHaMu), HO CaMOCTOSITENIbHBIN 3¢ (HEKT CTaTUHOB HE J0-
KazaH. B kauecTBe BcioMoraTe/IbHbIX CPeICTB Ha3HAYAIOT BUTA-
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MmuH E, kosH3uMm Q10; oTMeueH a(peKT BKITI0OYEHHUS B TEPATTHIO
OOoJIBIINX 103 MUpaLieTaMa — YMeHbIeHue atakcuu [60]. B o1-
TENBHBIX CITyJasX MPUMEHSITN adepes IUTIOPOTCHHOB HI3KOM
mnotHocTH [20]. ITo moxazaHusIM Ha3HAYaKOT aHTHETIPECCaH-
TBI, aHTUKOHBYJIbCAHTBI, aHTUIAPKUHCOHMYECKHUE CpPEICTBA.
Ipenapatsr JI-JIO®A nipu cBa3anHoM ¢ LICK mapkuHcoHu3me
00BIYHO MaT03(h(HEKTUBHBI, HO OIIMCAH HEOXMAAHHBII JOJTO-
CPOYHbIii 3¢ PEKT AHTUTMCTAMUHHOIO IpenapaTa AueHUIIIIN -
panuH- ruapoxaopuaa y 3 6oabHbIX [47]. Pe3ekuus KcaHToM
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Cerebrotendinous xanthomatosis
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Cerebrotendinous xanthomatosis is a rare autosomal recessive
disorder of cholesterol and bile acid metabolism associated with
the sterol 27-hydroxylase gene CYP27A1. The disease is charac-
terized by a varying age of the onset, progressive course, and wide
range of the neurological and extraneural symptoms. MRI of the

brain plays an important diagnostic role. Measurement of the
serum cholestanol level and DNA analysis are verification meth-
ods. Timely started chenodeoxycholic acid replacement therapy
enables slowing down the disease progression and, in some cases,
preventing neurological disability.

Konrakrubiii anpec: Pynenckas lanuna EBreHbeBHa — TOKT. Mefl. Hayk, Bel. Hayd. cotp. ®TBHY «Menuko-reHeTnuecKumii HayqIHbIN
1eHTp». Mocksa, yi1. MockBopeube, a. 1. Ten.: +7 (499) 324-87-72, e-mail: rudenskaya@med-gen.ru;
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NHPOPMA

N

I-1a HALIMOHAJIBHA X1 KOHOEPEHILI N A
11O HAPYIHEHUAM TJIOTAHUA
(C MEXIYHAPOAHBIM YUACTUEM)

N.A. Asatonnna

OI'bHY «Hayunviii uenmp nesponoeuu» (Mockea)

1 uoHnsg B Mockse, B [lome yuéHbix Ha [IpeuncreHke, Brep-
Bble B Poccuu cocTosiiack KOHGEpeH s, MOCBAIIEHHAS TIPO-
67eMaM HapyLIEHHOTO TOTaHuA (qucdarumn), UMEIOIIMM UC-
KJTIOUUTENTbHYI0 BAKHOCTb M KIMHUYECKYIO 3HAUUMOCTb Kak
IJIS1 OHOTO OOJNIBHOTO, TaK W il obuiecTBa B LeaoM. KoH-
(dbepeHLus cTana MepBbIM 00LIEPOCCUIICKUM MEPOTIPUATUEM
B paMKaX MacIITaOHOro HayyHO-00pa30BaTeIbHOTO MPOEKTa,
WHULIMUPYEMOTO U opraHudyemMoro HaydHbIM 1€HTpoM He-
BpoJioruu. Llenpio mpoekTa ABIsIeTCs] 00beAMHEHNE IIMPOKO-
T0 Kpyra Cle1aIuCcTOB, YYacTBYIOIIMX B CKDUHMHTE, AUATHO-
CTUKE, MOHUTOPUHTE, PeabuINTAlluY U TTUTAHUY MALMEHTOB
¢ mucarueii 11 BHeAPEHUS MYJIbTUAMCIUILITMHAPHOTO MO/~
X0fIa K Tpo0jieMaM OOJNbHBIX C HAPYIIEHHBIM ITIOTAHUEM U
IUISL pelieHus 3aa4 TPaMOTHOTIO JIeUeHUsl aucdaruu 1 mpo-
unakTuky e€ ocnoxHeHuit. OCHOBHAsI ayIUTOPHSI TPOEKTA
BKJIIOYaeT HEBPOJIOTOB, JIOTOIIEIOB, OHKOJIOTOB, MEAUATPOB,
AHECTE3MO0JIOTOB-PEAHUMATONIOTOB, OTOJAPUHTOJIOTOB, Tra-
CTPO3HTEPOJIOTOB, TEPareBTOB, XUPYProB, PEHTIEHOJOTOB/
DPaaMoJIOroB, 3HJIOCKOMHUCTOB, MCUXMATPOB, CTOMATOJOTOB,
9HIOKPUHOJIOTOB, AMETONIOTOB (HYTPUIIMOIOTOB), (husnore-
parneBToB, CPEIHNI MEAULMHCKII TIEPCOHAI.

[IpuMeuatennbHO, YTO KOH(EPEeHLIMS Obla MOCBAIIEHA MaMITH
npodeccopa Jlto6oBu MuxaitnoBHsl [Tormosoit (1916—2000) —
OCHOBaTeJIsI OTEYECTBEHHOI peaHMMATOJOTMHU, BbIIAIOLIEr0-
sl YIEHOTO0, TaJaHTJIMBOTO Bpaya, CO3aTeNisl 1 MHOTOJIETHETO
PYKOBOIWTENIS PECHMPATOPHO-PEAHNMATNOHHOTO OTICTCHIS
HUW neBponoruu (HeiHe HayyHoro ueHTpa HEBPONOTHMH),
JOJITAE TONBI OTAABIIEH WM3YYEHWIO PA3NTUYHBIX HApYIIeHWi
BUTAJIbHBIX (DYHKIMI OpPraHM3Ma, B TOM YMCJIE HAapYIIEHUSIM
TJIOTaHWS.

B xonpepenuun «IIpobneMbl BBISIBICHUS, TUATHOCTUKU U
BEJICHUS] HApYLICHWIi [JOTaHWUs» MPUHSUIM ydactue 157 cre-
nuanuctoB U3 MockBel U MockoBckoit obnacti, CaHKT-
[Tetepbypra, ExatepunOypra u CepmioBckoit 0baactu, Xaba-
poBcka, BanoBckoii obmactu, [lepmu, CapatoBa u Kazanu. B
paMKax KoHpepeHuK ObLIY MpeacTaBaeHbl 9 10KIa10B, OTpa-
KaBIIUX TPH B3T/ISAIA HA TIPOOIEMBI TUC(harui: eBpOIeCKuii,
aMepUKaHCKUil U poccuiickuii. EBponeiickuit ObUT mpeacTaB-
neH [pesunentom EBpormeiickoro obiecTBa Mo HapymIeHUsIM
rnotanust (ESSD) Pere Clavé, amepukaHcKuii — noromneaaMmu
(SLP) uz CIIIA N. Rowe, A. Soyfer, L. Ramig u S. Fox, poc-
cuiickuit — A.A. benkuaeiM (Exarepun0ypr), M.A. ABmioHu-
Hoit (Mocksa), E.B. CenusépcroBoii (Mocksa), B.B. CenuBa-
HoBbIM (MockBa), B.P. BanutoBoit (Mocksa).

Kondepenunu mnpeairecTBoBai mpakTuieckuit Kypc «DyHK-
[IMOHAJIbHAS aHATOMUS ¥ (PU3MOTOTHS aKTa TIOTAHUSI», TIPO-

75

KoHdepeHumIo OTKDLIBAET 3aMECTUTENb AMPEKTOpa HayyHOro LEHTpa HEBPONIorvM,
npodeccop MapuHa MoececosHa TaHaLLSH.

Ben€HHBINM 31 Mast crienumanucramMu u3 HayuHoro meHTpa He-
Bposiorun, MKHII, POHII um. H.H. bnoxuHna u noronegamu
u3 CIIA Ha 6aze Hayunoro tnienTtpa Hesponoruu (Bomoxo-
namckoe 1mocce, 80). CaymaTenastM ObUTH TIPOYUTAHBI MUKPO-
JIEKIIMM HEe TOJbKO O CTPYKTYpaX, YUYacTBYIOIIMX B IJIOTAaHUM,
1 ero (DU3UOJIOTUH Y B3POCIBIX U ACTEi, HO U MTPAKTUYECKOMY
MPUMEHEHUIO 3TUX 3HAHUI MPU KIMHUYECKON OLEHKE AUC-
(harum, mpy BUACOPEHTTEHOCKOIMH ¥ THOKO HOCOBOI SHIO-
CKOITUY TJIOTAaHWS ¥ peabunntauuy nqucharuy y B3pocibiX U
JIeTel.

Ha xoHdepenuuu 0bi10 niprHaTo [loctaHOBNEHME, comepka-
HUE KOTOPOTO MPUBOIUTCS HITXKE.

Sampyouenue enomanus s6semcs 4acmou Hcanoboi 00AbHbIX
¢ pazauuHbIMu 3a60neeanusmu. Jucgacus, macecms Komopoi
8apbUPyemcs Om YMePeHHbIX HapyuleHuii 00 NOAHOU HecnocoOHO-
cmu enomamsv, NPUEOOUM K KAUHUYECKU SHAYUMBIM OCAONCHEHU-
AM, MAKUM KAK ACRUPAYUOHHAS NHEBMOHUS, HeAOCMAmMOYHOCMb
numanus u/uau 06e360xcueanue, yxyouienue Kauecmea Ut u
NeMAanbHbLl UCX00.

B Mexcoynapodnoii cmamucmuyeckoil kaaccuguxkayuu 601e3nei
u npobaem, césa3annvix co 300posvem (MKB-10), ko0 ducgpaeuu
R13. Oduaxo 6 Poccuu He cyuwjecmeyem npaKmuxu pecucmpayuu
MO0 CUHOPOMA, HOIMOMY YPOBeHb Pecypcos, NPeOHA3HAUeHHbIX
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Y4aCTHUKM KOH(EPEHLMM.

nayuenmam ¢ ducgpaeueii, He coomeemcmeyem pacnpocmpa-
HEHHOCMU, 300018AeMOCMU, CMEPMHOCIMU U pacxodam, o0y-
CAOBACHHBIM 0CAOJCHeHUAMYU Oucaeuu. Mol nosacaem, umo
udenmugurayus ducazuu 8 Kauecmee yepoiucarujeco Hcus3Hu
CUHOPOMA 00AXCHA NOBAEYL USMeHeHUs 6 chepe OKA3AHUS Me-
OUYUHCKUX U COUUANbHBIX Yeaye @ Oaudicaiiuiem 6ydyuem. Hawa
KOHpepeHyus 004NCHA CMamb OMNPABHOL MOYKOU 04 IM020
npoyecca.

Kongepenyus koncmamupyem yemoipe 0cHO8HbIX me3uca 045 000y-
MbIBAHUS U PACHPOCMPAHEHUs. CPeoU MeOUYUHCKOU ayOumopuu:

1. Jucgpacus — uacmotii u oueHb cepbé3Hblil CUHOPOM €O cheyugu-
YeCKUMU 0CAONCHEHUSMU, KOMOPble MOYM RPUGeCH K CMepmu.
2. Juchaeus doaxncHa Ovimb 6biseaeHa U OUACHOCIMUPOBAHA.

3. ducepacuro modcHo Aeuums, U IMo AeeHue 1645emcs SKOHOMU-
YecKU 6bl200HbIM, NONOMY UMO NO360ASem U30eHCAMb 0CA0NCHE-
Huil.

4. Jluaenocmuka u neuenue oucghaeuu mpedyrom mexcoucyuniu-
HapHO20 U MYAbMUOUCUUNAUHAPHO20 N00X00A.

OcHoeHas yenb Hay4HO-00pa308amenbHoe0 NpoeKma, UHULUU-
posannoeo Hayunwim yeHmpom Hegpoaoeuu, co30amv HA OCHO8e
HAYMHO 000CHOBAHHBIX U CAMBIX COBDEMEHHbIX Memodo8 no oua-
eHoCmuKe U peabuaumauuu oucgazuu npocioiiKy cneyuanicmos,
XOpOWo 0C6e0OMAEHHBIX 8 e¢ PA3NUYHBIX ACHeKMaX U CNOCOOHbIX
YAYHUWUmMb KAUHUYECKOe 8e0eHle NAYUeHMO8 ¢ HAPYUeHHbIM 210-
manuem. [lna ocywecmenenus s3moii ueau credyem coeaams KoH-
hepenyuu no HapyuieHUaM 2A0MAHUS Pe2YASPHBIMU.

Kongpepenyus nopywaem Hayunomy yenmpy Hespoaoeuu co30ams
pabouyro epynny 045 nodeomosku u opearuzayuu Hayuonanvhoeo
00ujecmea no HapyweHUAM eA0OMAaHUS.

KonrakTHbiii agpec: ApmionnHa MiprHa AnekcaHIpoBHA — KaHI. M. HayK, CTAapIl. HAayYH. COTP. OTA. HelipopeaOMIuTanuy u pusno-
tepanu ®TBHY HITH. 125367 Mocksa, Bostokomamckoe mi., 1. 80. Teir.: +7 (495) 490-20-10.
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Henpometabonuueckun npenapart natoreHeTU4ecKoro AencTeus
ANA KOMMJIEKCHOWN Tepanun HeBPOJIOrM4ecKkux, metabonnyeckmx
M Xupypruyeckux 3abonesaHun, a Takxxe NX OCIOXKHEHUN

e MeTtabonuyeckue n cocyauctbie 3aboneBaHnA ronoBHOro mo3sra (MHcynbT,
YepenHo-mo3roBas TpaBMa, pa3/inyHbie (POpPMbl HEAOCTaTOYHOCTU MO3rOBOI0O
KPOBOOGOpaLleHna, feMeHLuA)

¢ [NlnaGeTtnyeckaa nonuHenponaTua
¢ [lepudepuyeckne cocyancrtblie, Metabonnyeckme HapyLeHUA U UX NOCNEACTBUA
e 3axuBneHue paH (Tpoduruyeckne HapyLeHNA KOXXU, A3Bbl, MPOJIEXHM)

CokpauieHHaAa uHopmauua Mo NPUMEHEHMIO:

PerucrpauvoHHbsie Homepa: JIC-001323 ot 26.02.2006; N N014635/03 ot 19.12.2007; NN N014635/02 ot 14.03.2008; N N014635/01
oT 26.02.2008. Toproeoe Ha3BaHue npenaparta: AKToBermH®. AKTMBHOE BeLLeCcTBO: AEMNPOTEUHN3NPOBAHHbIN reMoAeprBaT KPOBU Te-
nAaT. JlekapcTBeHHasa ¢popma: pactBop Ana nHdysuin (B pactBope Hatpua xnopuaa 0,9%; B pacTBope AeKCTPOo3bl), pacTBOP ANA UHb-
ek, TabneTkn NokpbiTble 060104KON.

Moka3aHua K npumeHeHuio: Metabonunyeckme u COCyAUCTblE HapyLLUEHMA FOI0BHOrO MO3ra (B T. 4. ULLEMUYECKUI UHCYIILT, AEMEHLMA,
YepenHo-Mo3roBad TpaBma). MNepudepuyeckre (apTepuanbHble U BEHO3HbIE) COCYANCTbIE HAapPYLLUEHUA U UX NOCNeAcTBMA (apTepuanb-
Has aHrMonartua, Tpoduyeckue A3Bbl); guabeTnyeckan nonmHenponaTua (onA Bcex, Kpome UHQyY3nn B p-pe AekcTpo3bl). Tonbko ana
MHY3nN N MHbEKLUUIA: 3aXKxnBrieHne paH. MNpodunakTrka n eveHne nyyYeBbiX NOPaXKEHUN KOXN U CAU3UCTbIX 060n04eK Npu Ny4eBomn
Tepanuu. NMpoTuBonokasaHua: MMNepyYyBCTBUTENBHOCTb K NpenapaTty AKTOBEMMH® NN aHanornyHbiM npenapartam. Tosbko AnA pac-
TBOpa ANA UHBEKYNN N MHQY3NI: eKOMNeHCUpoBaHHaA cepaeyHan HedoCTaTO4HOCTb, OTEK NIErknx, OJIFypuA, aHypuA, 3agepxka
Xnpkoctu B opraHmname. C octopoxkHocTblo: Tosibko Ana Tabnetok: ceppeyvHan HepgoctatovHocTb Il u Il cteneHun, otek nerknx, onury-
pvA, aHypuA, runeprugpartauuna; 6epeMeHHOCTb, Nepuog naktauun. TosbKo AnA pacTBopa ANA UHbEKUUI U ANA UHQY3NIA: rnnepx-
JIOPEMUA, rMNepHaTpMemMua, caxapHbii guabeT (anAa nHdysnn B p-pe AekcTposbl). Cnoco6 npumeHeHuA u fo3bl: P-p gna nHgyauii:
B/B unu B/a no 250-500 mn (1000-2000 mr) B cyTku. P-p gna nHbekyuii: B/a, B/B (B T. 4. n B BUAe nHdy3sumn) ot 5 go 50 mn (200-2000 mr)
B cyTKW, B/M o 5 mn (200 mr) B cyTku. Jna uHgy3ani n nHbeKkymi: CKopocTb BBEAEHMA 0KOM0 2 Ma/MuH. [lo3MpoBKka U gnnTenbHOCTb
Kypca nevyeHua onpenendalTca UHAMBUAYaNbHO, COrIacHO CUMNTOMAaTUKe U TAXecTn 3aboneBaHna. TabnetTku: BHyTpb 1-3 Tab. 3 pasa
B AeHb. [lo3anpoBKka u ANMTENbHOCTb Kypca NieYeHna onpeaenaoTcA UHAMBUAYaNbHO, COFacHO CUMMNTOMAaTUKe U TAXecTu 3abonesa-
HuA. NonHaa nHdopmauna o cnocobax NPUMEHEHUA N [03aX, UCNONb3yEMbIX MPU pa3iNYHbIX 3a6oneBaHNAX U COCTOAHUAX, COAEP-
XKUTCA B MHCTPYKLMU NO MEAULIMHCKOMY NpuMeHeHuto npenapata. lMNo6o4yHoe aeiicTBue: Anneprmyeckme peakunm BnaoTb 4o aHadu-
NaKTUYeCcKOoro LoKa.

[aTta Bbinycka peksambl: utoHb 2015.

NHdopmauma ona cneumanmcToB 34paBooOXpaHeHuUs.
000 «Takega ®apmacbloTukanc»: 119048, . Mocksa, yn. YcadeBa, gom 2, ctp. 1. www.actovegin.ru
TenedoH: +7 (495) 933 55 11, Dakc: + 7 (495) 502 16 25 www.takeda.com.ru



teaepanbHoe rocyAapcTBEHHOE GIOAMETHOE HaYYHOe YypemaeHue
HayYHbIli LEHTP HEBPOAOIUU (I\
UYHDBIU LIEHTD HEBp (U

Al

YBaxaemble konneru!

HAYYHbIW LIEHTP HEBPOJOI UK
npurnawaeT Bac NPUHATb y4acTMe B MepONpPUATUSAX,
nocsseHHbIX 70-netuio LieHTpa

* TopXeCTBEHHbIN YYeHbIN COBET
2 pekabps 2015 roga
* [Il HaumoHanbHbIA KOHrpecc
HEOTNOXHbIE COCTOAHUA B HEBPOJIOI N
3—4 pekabps 2015 ropa

Hayy4HbIN LieHTPp HEBPOMOrvM BCMOMMHAET BaXHEHLLME AaTbl, COBLITUS W LA CBOEIA UCTOPMI, TPUBETCTBYET BEAYLLNX YYEHBIX
B 0011acTV HEBPOMOTNK, HEMPOXMPYPIAN W HEMPOHAYK, MPUHAMAET NO3APABNEHNS OT HaLMX Apy3ei 1 koner!

KoHTakTHOE N0 Mo BONpocam NPOBEAEHNS TOPKECTBEHHOMO YYeHoro coseTa —
Y4eHbIn cekpetapb HayyHoro LieHTpa Heposnoruu, k.M.H. E.B. MHegosckas

(gnedovskaya@gmail.com, +7 499 740 80 79)

[lononHuTensHast MHchopMaums 06 y4acTum B KoHrpecce Ha caiite www.neurology.ru
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B pamkax chopyma nponner Monyuntb nonpobHyo nHdpopmMaumio n N—% @
«KOHKYpC NpUKnanHbix uneu 0CTaBUTb 2AABKY Ha YyyacTue B KOHKypce u\m\\Q
MOM00bIX YYeHbIX B 0bnactu Bbl MOXeTe yzHATb Ha 0CoMLMANbHOM caiTe
HeﬁpOHayK». c¢hopyma www.neuroidea.ru
ks 0 www.neuroidea.ru
HﬁH k\j ACUMMETPUA 505 MMHWCTEPCTBO OEPA30BAHWS MHAYKA  Ieimi D b i i v info@neuroidea.ru

'?F"’ POCCHIACKOW ®EAEPALIN
+7 (499) 740-80-79

(ExaTepuHa MonbkoBa,
OprkomuTeT)

Y R sievens gIEIP G



AvaKkapb®

VYHUKaNbHbIN! CUCTEMHbIN
MHrIMbutop KapboaHrngpasnbi?

NOAYMATb

= -
IS

(\
2 \g

Ona 3¢ PeKTBHOro nevyeHnA NMKBOPOANHAMUYECKUX
HapyLeHU U BHYTpU4YepenHom runepTeH3nn?

* BarKHbIl KOMMOHEHT KOMMNJ/IEKCHON Tepanuu
octpon YMT 1 oTganeHHbIX NoCNeaCcTBUA

e [10NroCpOYHbIN ONbIT : —==="
3 — rpar—
3P PEKTNBHOro NpUMEHeHuA H %,.w;; o
HaK
e HoBaA ynakoBKa — 30 TabneTok : 250 e —

[

Per. yn. 1 Ne014889/01-2003

.

1. focyaapCTBEHHbIV peecTp NeKapCTBEHHbIX CPeACTB N0 COCTOAHMIO Ha 08.12.2014
2. VIHCTpyKUMA No MeanumMHCKoMy npumeHeHuto npenapata AVNAKAPB®
3. NocTTpaBmaTuyeckan ronosHana 6onb: ANACHOCTUKA, NEYEHWE. E. dunaToBa, Bpay, N25, 2013, 26-30 c.

9 AKPpUXUH www.polpharma.ru



denepanbHoe rocyaapcTBeHHoe GlomKeTHOe Hay4YHoe yupexaeHue

«Hay4HbIN UEeHTP HEBPOSIOrNn»

MEXOYHAPOOHAA
KOH®EPEHUUA

NO MMHUMANbHO-MHBA3UBHOW
HEUPOXUPYPI'MN NAMATHU
NMPO®ECCOPA 3.U. KAHOENA

8 - 10 OKTSl6p$| FoctuHmua «Holiday Inn
Benopycckas»
2015 roga r. MockBa, yn. JlecHan,15

MoceleHne koHdepeHUmn nnaTHoe. Bonee nogpobHyo MHGopMaLmo
Bbl MOXeTe y3HaTb Ha oduLmanbHOM canTe KoHdepeHumu: http://spine.su

MporpammHbIN OprkomuteT TexHU4YecKkuit opraHusaTop
l'ywa Aptem OneroBuy MonbkoBa EkatepuHa JleoHnaoBHa
3aBeayoLnii HeNPOXMPYPrUYECKUM Ten.: 8 (499) 740-80-79
oTaeneHneMm, 4.M.H. E-mail: nko@neurology.ru
Ten.: 8 (495) 490-21-19 www.neurology.ru

E-mail: agou@endospine.ru
www.neurology.ru

MPT24 a¥%a CECUIb

CETb LIEHTPOB MPT
[MATHOCTUIKA 24 YACA KAUHWKA

HAYYHO-NPAKTUYECKAA KOHDEPEHLINA
«COBPEMEHHAA ANATHOCTUKA
N NEYEHUE >

B NPAKTUYECKOW HEBPOJ10I M »

8-9 oKTA6pA 2015 | MocKBa

OpraHu3atopbl:  CeTb AMArHOCTUYECKMX LIeHTPoB «MPT24»
AK3EMNYECKAA KNMHUKE HeBPONOrin 1 cTomaTonorum «Cecusby
Ha 6a3e HW Helpoxupyprim um. BypaeHKo
HOYY AMNO «Y4ebHbln UeHTP MHHOBAUMOHHOM MeanumHbl Cecunnby

NPEABAPUTESIbHAA MPOMrPAMMA KOH®EPEHLINN:

o «HeBponoruyeckme 3a601eBaHVA Kak OCHOBHaA NPUYMHA COKPALLIEHNA
NPOAOIHKNTENBHOCTN HU3HN N HAPYLLEHWA COLManbHOM afaanTauumy
«CoBpeMeHHble BO3MOMHOCTY NeveHnA anunencumn. Cayydan 13 npaxkTuKm»
«3MOLMOHAaNbHaA NabubHOCTb, PACCTPOMCTBA BEreTaTMBHON HEPBHOM
CUCTEMbI 1 60/b Y MEHLLMH C HAPYLLEHWNAMMN MEHCTPYaSIbHOr0O LIMKAa»
«1cMXoNornyecKmne acneKTbl B3aVMOAENCTBUA BPa4a 1 NauMeHTa»
«CADASIL — ocobeHHOCT! MP-B13yann3aumm KAMHUYECKOro cyYan
HacneACTBEHHOro ceMeriHOro 3a60/1eBaHVAY

[oKknaapl YITaloT: 4.M.H., npodeccop, YneH EBPONEencKon akagemMun anunencmm,
Mpe3ngnyma Bcepoccuninckoro obuectsa HeBponoros A.C. MNeTpyxuH, A.M.H.,
npodeccop, YneH EBponenckon Akagemun Inunencun, Buue-npesnaeHT
«Ob6begnHeHNA BPaYen»3nnMaenTonoros 1 naumeHTos» Poccun K.B. BopoHKoBa
1 apyrve.

TAKHE B NMPOrPAMME MACTEP-K/IACC MO AHAN3Y NATOSI0MNIA,
BbIABNAEMbIX MNPV MPT-ANATHOCTUKE

KA OOMY BPAYY, NOCETUBLUEMY KOH®EPEHLMIO, BYAET BblAAH
CEPTUOUKAT YHACTHUKA

HenatoLme Npo4mnTaTh CBOM AOKNAA NO Teme, 6IM3KOM K TeMaTuKe KoHdepeHuuK,
MOryT NoAaTb 33ABKW 1 Te3UCbl Ha paccMoTperve Ao 07.08.2015

+7 495 540 540 3127) >4 doc@mrt24.ru

B TemMe n1cbMa yKasbiBanTe
WWW.I'IEUI'Ol.Og_\/'mSk-rU «KoHdepeHLA «TPaKTNYeCKan HeBPONOrvA»
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nonagaHusa B Lenb!

'paHynupoBaHHaa chopma — 6onee 6bICTPbIA pe3yfbTaT"

BbipaXeHHoe nNpoTMBOBOCNaNUTesIbHOE
n obesbonmBaloLLee aencTene?*

Huskuih puck pa3BuTus KpoBoTe4eHU U3 BepxHux otaenos XKT'

1. Alessandrini A, Ballarin E, Bastianon A, Migliavacca C. Clln Ther 1986; 118 (3): 177-182.
2. Rainsford KD. |n1|ammo1armacology14(2006) 120-13

3. Bianchi M, Broggini M. Drugs 2003; 63 Suppl. 1: 37—46

4. Laporte JR et al. Drug Safety 2004; 27 (6): 411-420.

* no CPaBHEHNIO C TaénewlposaHHom copmoin

HUMECWIT®. MokasaHus K NpUMeHeHuio: JleyeHne ocTpbix 6oneii (60nb B CNUHE, NOSICHNULE; GONEBOW CUHAPOM B KOCTHO-MBILLEYHOW CUCTEME, BKIIOYAs TPABMbl, PACTSKEHUS CBA30K W BbIBUXW

cycrasos TeHgeHHTbI, 6ypcvm=| ayﬁHan Gonb), CMMNTOMATUYECKOE fe4eHme PTPO3a C GorneBbiM OM; arlbr penapat ANIA CUMMTOMATUHECKON Tepanim, YMEHbLUEHUS 60NN 1 BOCIANEHMS Ha MOMEHT MCMOMb30BaHUS.

lo6ouHble 4acTo 10604Hble 3hcheKTh! - Auapes, TOLIHOTa, PBoTa. r' m bK VA K OHOMY M3 KOMTIOHEHTOB penapara; runepepri4eckyie peaKuyti CansanHble ¢

NpVUeMOM aLieTUICaNMLMIOBOI KUCIOTbI m'm npyrvx HB; renatoTol peakuu Ha i npuem p CpefacTs ¢ OiA T B (hase P

nepuop nocne P P p 0 p CUHOPOM Npu I'IpOCTyFlS 1 OCTPbIX PecrnupaTopHO-BUPYCHbIX MHq)eKL[VISIX nonHoe I/IHM HenosnHoe co4eTaHune 6p0 o acT™mbl, p Hoca unu
nasyx ¢ 0 i KUCTIOTbI 1 Apyrux HIIBI (B T.4. B aHaMHe3e); A3BeHHan G0Ne3Hb Xeny/ka unm HOVA KULLKM B ; Hanu4mre B p p Kpoacrreweuw wim gpyrux

KPOBOTEYEHHIA, @ TaKxe 7 KPOBOTO TAXENble CBEPTLIBAHMS KDOBM; TAXENas CepHEYHas HELOCTATOMHOCTb; TSXENas NMOHEUHas HE[OCTATOMHOCTb, MOAT vr

HeJI0CTaTo4HOCTL MM 11060 aKTUBHOE 3a60MeBaHue NeYeHw; 1ETU B BospacTe f10 12 NeT; GepeMeHHOCTb 1 NEPUOA NaKTaLMK; ankoronnam, Hapke [ TAXenble hopMbI apTepuanbHoi rmnepTeHsMu CcaxapHoro auaceta 2 Tina,

ceppeyHan HepocTatouHocTb, MBC, apTepuid, KIMpeHC KpeaTuHuHa MeHee 60 MI/MUH.; MHBeKLMM t lori; BO3PAcT;

HIBIT; Taxenbie col Cnoco6 1 o3bl: Hi BHYTPb, N0 1 nakeTuky (100 mr meecynwna) [iBa pasa B fieHb. I'IpenapaT PeKoMeHayeTCs NMPUHMMATh nocne
%}}rbl. M: neveHns 15 pHeil.
CKAeTCA Mo peuenTy.
! = b e, 0 B MHCTPYKLMM MO NpUMeHeruio (oT 09.12.2009). BEPHMH'XEM”

000 «bepnut-Xemu/A. MeHapunn» 123317, Mocksa, MpecHeHckas HabepexHas, A. 10, BL| «baluns Ha HabepexHoii», 6nok b. Ten.: (495) 785-01-00, chakc: (495) 785-01-01; http://www.berlin-chemie.ru
nim.mod. yTBepxaeHo B nevarts 31.01.14

MEHAPHHN




IMpoxoskaercsa moanucka www.annaly-nevrologii.ru
Ha 2015 r. yepe3 U3KaTENHCTBO

witems” A HHAJIBI

12 mecsieB (deTbipe xypHana B rox) 1900 pyo.
6 MecsreB (aBa xypHana B momyroaue) 950 pyo.

3 Mecsa (OAMH KypHAIT) 475 pyo. O O
IoxnucHOM MHAEKC 29662 11878 HEBI H FHH
B katasore «IIpecca Poccrm» FEPHIEMISII EEERETH OBIEPOCCUVICKIIT HAYYHO-ITPAKTUYECKUI JKYPHAJ

BJIAHK-3AKA3 na 2015 rox

HaszBanwue opranuzamuu (umu ®HO)

Anpec (¢ MOYTOBBIM HHIIEKCOM)

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

OTnpaBbTe 3aMOTHEHHBIN OJIAHK-3aKa3 U KBUTAHIIMIO, OTLIAYCHHYIO B JIIoOoM oTaeneHnn CoepOanka PO (mmm ux KOmuio)
no agpecy: 125130, MockBa, 4-iit HoBonogmockoBHblIii niep., a. 4, 3A0 «PKU Cosepo npeccy, Tei.: (499) 159-98-47
win 1o E-mail: soveropress@bk.ru

Dopma Ne I1]]-4
W3BemeHue 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaMMEeHOBaHHUE NOJTyyaTels IIaTexKa)
[7[7]04[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 [UIaTexa)
B OAO «BaHk MocKBbI» suk|0l4]4]5]2][5][2[1]9]

(HauMeHOBaHHe OaHKa MOJTydaTels MIaTexKa)

Homep Kop./cu. 6aHKa MOMydaTess miareka |3|0|1|0|1 |8|1|0|5|0|0|0|0|0|0|0|0|2|1 |9|

XKypHan «AHHanbl KIIMHUYECKOWU U
3KCNEepUMEeHTanbHOU HEBPONMOrun»

(HaMMEHOBAHHE IJ1ATEeNka) (HOMep JTHIEBOTO cueTa (KOiT) MIaTeNbInKa)

®.1.0. miaresbiiyuka

Anpec miaTenbIuKa

CymMa niarexa pyo. xon. CyMMa IIIaThl 3a YCIIyTru pyo. KOII.
Htoro pyo. KOII. « » 20 L.
K C ycnoBusMH NpHeMa YKa3aHHOH B TUIATEKHOM JOKYMEHTE CYMMBI, B T.4. C CyMMOH B3MMaeMOii IIaTel 3a yCIyru
accup GaHKa, 03HAKOMIICH H COITACEH.

TMonnuch miaTeabImuKa

KButanuus 3A0 «PKU Cosepo npecc» Knn: 770401001
(HaI/IMEHOBaHHe TIoTy4aresist 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 MIaTexa)
B OAO «BaHk MOCKBbBI» p1K|0]4[4[5]2]5]2[1]9]

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

XKypHan «AHHanbl KIIMHUYECKON U
3Kcnepumeuranbuoﬁ HEeBpoformm»
(HaHMEHOBAHHE IIaTEeXka) (HOMEp JIMILIEBOTO cyeTa (KOJ) IUIaTelbIINKa)

®.1.0. marensimka

Anpec maresbIIuKa

CyMMa maTesxa, pyo. xor. CyMMa IIaThl 33 yCIYTH pyo. KOIL
HUroro pyo. KOII. « » 20 .
Kaccnp C ycnoBHsIMH IIpHeMa yKa3aHHOM B IIATEKHOM JOKYMEHTE CyMMBL, B T.4. C CyMMOM B3MMAEMOIl [IAThI 3a YCIyTH

6aH1<a, O3HAKOMJICH U COIVIaCEH.

IMoanuck miiareabIMKa
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Anwmuazpezaum™ /
Bazodunamupyrouwjee cpedcmeo® :

Al

Kypasmun® 25 madnemeu 25 m2 N9 100*
Kypawmun® N 25 malaemeu 25 M2 N7 1.20°
Kypanmen® N 75 mafitemeu 75 se N 40*

* Ynyywaet MMKpOLMPKYNAUu” j
* MpensTcTeyer arperayum Tpomboyuros”

» O6napaer cocyaopacLUMpaLMM 7 ;
IpdeKkTom”™

FEEPTHN- XEMH
E MEILA T



Mo3ra npu nwemuyec
O CnocobcTBYeT BOCC

Uepakcon:
100 Mr/mn
Unrwkonun
aCTu0p 1y

K

BHYTOURS s BHyTY

000 Mr

Pacig,
¥ i npuen g,
“M@ BHYTDE 100 pyp)
'Mn
W P
B 3 fercer

] uepal{coﬁl
I 1000 Mr/4 MR

Utukonyg,
Uepa kcow 4 L

u BHYTOUM ey 5
MTuKoF Iy

(>N

[F] ferrer P

"-leDchoH‘ 1000 mr

luepak‘ﬂo"" 100G mr

CokpalueHHas uHdopmaLwa no npumeHenuto: Liepakcor (Ceraxon). PeructpaumonHbiii Homep: JICP-000089, JICP- 002287/07. MHH: Liutukonuk. NlekapcTBeHHas Gopma: pacTop ANnd BHYTPUBEHHOTO U BHYTPUMbILLIEYHOTO
BBe/EHINA; PacTBOP AnA Npuema BHyTpb. loka3anuA K npumeHennio. OCTpbiil NepuoA ULLIEMIYeCKOro MHCYNbTa (B COCTaBe KOMMEKCHOI Tepanin). BoccTaHoBUTENbHbI NEPUOA ULLIEMUYECKOTO U FeMOpParkyeckoro MHCYMLTOB.
YepenHo-Mo3roBas TpaBMa, OCTpbIii (B cocTaBe KOMMMEKCHOM Tepanuy) U BOCCTaHOBUTENbHbIA nepuoA. KorHuTuBHbIE W NOBEAGHYECKUe HapyLeHNA Npu AereHepaTUBHbIX U COCYAUCTbIX 3a60NeBaHNAX FONOBHOIO Mo3ra.
TlpoTvBONOKa3aHuA: NoBbilleHHaA YyBCTBUTENLHOCTD K 060MY U3 KOMMOHEHTOB Nnpenaparta. BbipaxeHHan BarotoHuA. Bo3pact Ao 18 ner. Jia pacmeopa ona npuema 8Hympb: pefikue HacneficTBEHHbIe 3a00M1eBaHIs, (BA3aHHbIE
CHenepeHoCMOocTbio GpykTo3bl. CNOCO6 MPUMEHeHNA 1 03bi: penapaT NPUMEHAIOT BHYTPUBEHHO, BHYTPUMBILLEYHO, BHYTPb. OCTPBINEPUOS VLLIeMIYECKOTO HCYbTa U YepenHo-Mo3roBoii TpaMbl (YMT): 1000 mr (10 ma unu
1 nakeTik) Kaxable 12 . lnuTenbHOCTb NIeYeHNA He MeHee 6 Henenb. BoccTaHOBUTENbHbII NepUop MiLieMUyecKoro i FeMOpParkieckoro MHEYATOB, BOCCTaHOBUTENbHbII nepuo YMT, KOrHUTUBHbIE 1 NOBeAEHUeCKIe HapyLIeHNA
npu AereHepaTuBHbIX 1 COCYAUCTbIX 3a6oneBaHNAX rofoBHOFO Mo3ra: 500-2000 Mr B feHb. [lo3upoBka 1 ANUTENBHOCTD JIEYeHNA B 3aBUCUMOCTIA OT TAXECTU CMMNTOMOB 3aboneBaHua. llo6ouHoe peiicTBIe: 0yeHb pedko:
anneprilyeckie peaxuyy, ronoBHas 60/b, ronoBoKpYKEHIE, becconHLia, Bo36yxaeHMe, KpaTKoBpemeHHoe 3MEHEHIUe apTepuanbHoro AaBeHus. Ocobble ykasaHuA: 0/ pacmeopa O/1d npuema 6Hympb: Ha XONOKe MOXeT
00pa3oBaTbcA He3HAYUTENbHOE KONMYECTBO KPUCTANNIOB, YTO HE BIVAET Ha KauecTBo npenapara. lonHas HOPMAaLVA CORPKIUTCA B MHCTPYKLIMM MO NPUMEHEHNIO.

1. Andersen M., Overgaard K., Meden P. et al. Stroke 1999; 30: 1464-1471.

2.Tazaki Y., SakaiF., Otomo E. et al. Stroke 1988; 19: 211-216.

3. Spiers PA., Myers D., Hochanadel G.S. et al. Arch Neurol 1996; 53: 441-448.

Ha npasax peknambl. HGopmaLya Ana CneLnaniucToB 34paBooxpaHeHus.

lmeloTca npoTBonoKasaHua. PervictpaumonHblit Homep JICP 000089-311210:ana nepopanbHoro pacTeopa,
JICP 002287/07-270910 AnA MHLEKLIMOHHBIX GOPM:

000 «Takena Oapmacbiotukancy: 119048, r. Mocksa, yn. Ycauesa, som2, ctp. 1

Ten.:+7 (495) 933 5511; daxc: +7 (495) 502 16 25. wwwi.ceraxon.ru; www.takeda.com.ru

[laa Bbinycka peknambl: uionb 2015 -



