ANUCHUPKYJIATOPHAA JQHUE®AJ/IOIIATHUA
U
bOJIESHb MEJIKUX COCYA0B

CMHOHHMMBbI UJIK AHTOHUMBI?

2

L)

P.I.EcuH
Ka3aHckast MeJULIMHCKasA aKaJeMUus



XpoHunyeckas




TepMUH «ducyupKyAasmopHas
IHYedasronamusa» npeasoKeH

['A. MakcynoBbeiM ¥ B.M. Koranom
B 1958 .

[lo3gHee BKJIIOYEH B IPUHATYIO
B CCCP kynaccupukanuo
COCYAXCTBhIX IOPAKEHUHU

rOJIOBHOTO M CIMHHOT'O MO3Ta
(lImupr E.B., 1985)
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«MeAJIEHHO Iporpeccupyroias
HeI0CTATOYHOCTh KPOBOCHAOXKEHMUSI,
NPUBOASALIASA K PA3BUTHUIO
MHO>KeCTBEHHbIX MeJIKOOYaroBbIX
HEeKpPO030B MO3roBOU TKaHU U
00YyCJ/IOB/IMBAKOILEN HapacTawliee
HapyuieHue GYHKIHUH rOJIOBHOI'O

MO3Tra».

ImuaT E.B. (1985) Knaccudukanus cocyJuCTbIX TOpaKeHUH roJIOBHOTO U CIUHHOTO

Mo3ra. ’KypH. HeBponaToJioruu u ncuxuatpuu uM. C.C. Kopcakona, 85(9): 1281-1288.

O



Bcerga jin HopMaJibHaA «HOpMaJibHasgs» MPT?

Silent T2* cerebral microbleeds I. Klein, B. lung, M. Wolff, E. Brochet, P. Longuet, J.-P Laissy, X.Duval
Neurology Jun 2007, 68 (23) 2043



32 ucciaenosanusa, 10515 nanueHTOB.

MuUKkpouH@apKThl BCTPEYAKTCA [JOBOJIbHO 4YaCTO, OCOOEHHO VY
NAaLMEeHTOB C COCYAUCTOU AeMeHUMed (B cpeaHeM y 62%), mpwu
6os1e3HM Anburenmepa y 43%, npu coueTtaHHou geMmeHuuM -y 33%,
y HeJeMEeHTHbIX - B 24%.

MukpouH@apKThl BbIABJISJIUCh KaK MeJibdauumuve (pOKyCbl moTepH
HENPOHOB, IVIM03a, NOO6JIeAHEHUs HWJIU O00pa30oBaHUA KHUCT. OHH
OOHAPY>XUBAJIMCb BO BCEX 00JIACTAX MO3ra, HO 0OCOCOEHHO B 30aHX
CME>KHOI'0 KpoBoOoOpaleHus (Bogopasaesiax)

Pasmepsl BapbupoBa/M OT 50 MKM /0 HeCKOJ/JIbKUX MM, 4YTO
HAXOAUTCS 3a npejaejiamMmu paspeluamiien CIIOCOOHOCTH
BBICOKOIIOJIbHBIX MPT.

JleTeKIlusi ONMHUCAHHBLIX TIMOBpPEXJAEHUWH - BeCbMa BaXXHOe
nepcneKTUBHOE HallpaBJ/IeHH e KJIIMHUYEeCKOU NMAaTO(PU3HOJIOTHH.

Manon Brundel et a. Journal of Cerebral Blood Flow & Metabolism (2012) 32, 425-436; d0i:10.1038/jcbfm.2011.200; published

online 11 January 2012



MukpovuH@apKThI B BUJe KOPTUKAJIbHBIX KUCT
(A,B) n masioro ¢poxkyca riimo3oro KoJujaanca (c)

(Gold et al, 2007 (A); Okamoto et al, 2009 (B); Strozyk et al,2010 (C).)



UHCY/IbT - KIMHUYECKUA CUHAPOM OCTPOTro0 COCYAUCTOrO MOopaKeHu
MO3ra, MCX0J Pa3/IMYHBIX 10 CBOEMY XapaKTepy NaTOJI0THYeCKHX
COCTOSIHMM CHCTeMbl KPOBOOOpAIleHHA: COCYJ0B, CepAla, KPOBHM.

3.A.CycauHa, 2009

Other Haemorrhagic
5% 12%

Cryptogenic

30% Atherosclerotic

cerebrovascular
disease
20%

Cardiac embolism S
20% Small vessel disease
“lacunes”

25%

http://www.strokeforum.com/overview/classification



TOAST (Trial of Org 10172 in Acute Stroke
Treatment) ki1accupukauuss HHCYJILTOB

Tpom603 1M 9M60J1MsA, 00YC/IOB/IEHHbIE
aTepoCKJ/JIep030M KPYNHBIX apTepUmn

KapauaabHbie 5MOOJ/IUU
OKKJII03UA MeJIKUX COCYA0B
Jlpyrue yCTaHOBJIEHHbIE IPUYHUHbI
[IpyyrHa He YCTAaHOBJIEHA
a. /IBe v 60J1ee YCTaHOBJIEHHBIX IPUYUHBI
b. [IpyynHa He ycTaHOBJIEHA

c. HezaBepuieHHoOe 06c/ieOBaHHE



bonesHu cepaua

bonesHn Kposwu
(TPpOoMmboumnTo3s,
noAMumuTEMMA U Ap.)

bonesHn menkunx
cocynos

bonesHu KpynHbIX
cocyaoB (CTeHO3bl,
TPOMb6O03bI, AUCCEKLMN)

Tpombopnnnu

NMyHHble 3aboneBaHus
(AD/1C, BaCKynunThl)



"boJie3Hb LlepedpaibHbIX MEJIKUX COCYL0B"

(BLIMC)

CUHAPOM KJIMHAUYECKHUX U

BHU3yaJu3aliOHHbIX (MPT) HaxoZ0K,

KOTOPbIE, KaK IpejnoJaraeTcs, 00yC/J0BJIEHDI
[1aTOJIOTHeH LiepedbpaibHbIX IepPOPaHTHBIX

apTepHOJI, KallWIJISIPOB U BEH.

YacTeie KJIMHUYeCKUue CUMIITOMBEI b)

[MC -53TO

KOTHUTUBHOE CHUXKEHUE, [lENIPECCUS],

HAapyHIeHHnA ITOXO0JKH.

|Pantoni L. 2010; Shi Y, Wardlaw JM.,2016]
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Neuroimaging Sciences
(Prof ] M Wardlaw MD), Centre
for Clinical Brain Sciences
(Prof ) MWardlaw, C Smith MD),
and Centre for Cognitive
Ageing and Cognitive
Epidemiology

(Prof ] M Wardlaw), Brain
Research Imaging Centre

(F Doubal PhD), University of
Edinburgh, Edinburgh, UK;
Departments of Clinical
Neurosciences and Radiology,
Hntrhlicc Rrain Inctitite

Neuroimaging standards for research into small vessel
disease and its contribution to ageing and
neurodegeneration

Joanna M Wardlaw, Eric E Smith, Geert ] Biessels, Charlotte Cordonnier, Franz Fazekas, Richard Frayne, Richard | Lindley, John T OBrien,
Frederik Barkhof, Oscar R Benavente, Sandra E Black, Carol Brayne, Monique Breteler, Hugues Chabriat, Charles DeCarli, Frank-Erik de Leeuw,
Fergus Doubal, Marco Duering, Nick C Fox, Steven Greenberg, Vladimir Hachinski, Ingo Kilimann, Vincent Mok, Robert van Oostenbrugge,
Leonardo Pantoni, Oliver Speck, Blossom C M Stephan, Stefan Teipel, Anand Viswanathan, David Werring, Christopher Chen, Colin Smith,
Mark van Buchem, Bo Norrving, Philip B Gorelick, Martin Dichgans; STandards for Reporting Vascular changes on nEuroimaging (STRIVE v1)

Cerebral small vessel disease (SVD) is a common accompaniment of ageing. Features seen on neuroimaging include
recent small subcortical infarcts, lacunes, white matter hyperintensities, perivascular spaces, microbleeds, and brain
atrophy. SVD can present as a stroke or cognitive decline, or can have few or no symptoms. SVD frequently coexists
with neurodegenerative disease, and can exacerbate cognitive deficits, physical disabilities, and other symptoms of
neurodegeneration. Terminology and definitions for imaging the features of SVD vary widely, which is also true for
protocols for image acquisition and image analysis. This lack of consistency hampers progress in identifying the
contribution of SVD to the pathophysiology and clinical features of common neurodegenerative diseases. We are an
international working group from the Centres of Excellence in Neurodegeneration. We completed a structured
process to develop definitions and imaging standards for markers and consequences of SVD. We aimed to achieve the
following: first, to provide a common advisory about terms and definitions for features visible on MRI; second, to
suggest minimum standards for image acquisition and analysis; third, to agree on standards for scientific reporting
of changes related to SVD on neuroimaging; and fourth, to review emerging imaging methods for detection and
quantification of preclinical manifestations of SVD. Our findings and recommendations apply to research studies,
and can be used in the clinical setting to standardise image interpretation, acquisition, and reporting. This Position
Paper summarises the main outcomes of this international effort to provide the STandards for Reporting Vascular
changes on nEuroimaging (STRIVE).



Recent small subcortical
infarct

Example image

Schematic

DWI

Usual diameter <20 mm

Comment Best identified on DWI
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</(1)
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Figure 2: MRI findings for lesions related to small vessel disease
Shows examples (upper) and schematic representation (middle) of MRI features for changes related to small vessel disease, with a summary of imaging
characteristics (lower) for individual lesions. DWI=diffusion-weighted imaging. FLAIR=fluid-attenuated inversion recovery. SWi=susceptibility-weighted imaging.

GRE=gradient-recalled echo.
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boJie3Hb MeJIKUX COCYA 0B

HenaBHUM MEeJIKMU CYOKOPTUKAJIbHBIN
UHPAPKT

JIaKyHBI npeANnoJ/I0KUTEIbHO COCYAUCTOU
3TUOJIOTUM

M'unepuHTeHCUBHOCTD (MPT) niu
runoMHTeHCUBHOCTDb (KT) 6esioro BeumecrBa
npeAnoJIOKUTE/JbHO COCYAUCTOU 3TUOJIOTUH

[lepuBacKy/IsApHbIe IPOCTPAHCTBA
MukporeMmopparuu
ATpodusa mosra

Wardlaw JM et al. Lancet Neurol. 2013;12:822-838.



beccumnTomHbie 11Bb

 beccMHMIITOMHBIN LlepeOGpa/IbHbIA
nHapkr (bIH) -

* 'MnNepMHTEHCUBHOCTb 6€JI0I'0 BellleCTBa
peAnoJJI0KUTE/bHO COCYAUCTOHN
sTuosioruu (I'bB)

 Mukporemopparuu(Mr)

AHA/ASA, 2017



beccumnTomHbie 11Bb

 beccMuMNITOMHBIN LepeOpaJIbHbIN UHPAPKT
(BIIH), TakKe Ha3bIBa€MbI 6€CCUMIITOMHBIA
UHCYJIBT, - IIPEACTABJISIET CYyOKOPTHUKAJIbHbIE
[10JIOCTH UJIM KOPTHUKaJIbHbIE 30HbI aTPOPUU U
[JIN03a, KOTOPbIe NPeAIoJIOKUTENbHO
00YyCJIOBJIEHBI NTPeAIIeCTBOBABIIUM HHPAPKTOM

* [IpumepHo 25% noxcuavix cmapuie 80 1em umerom
odun BIJH. Ha 00uH cumMnmoMHblll UHCY/1bMm
npuxodumcst npumepHo 10 BI[H.

AHA/ASA, 2017



CBeXXum MeJIKUM
CYOKOPTHUKAJIbHBIA UHPAPKT:
HeWpPOBU3YyaJIM3allMOHHbIE
JI0Ka3aTeJIbCTBA CBEXKET0
MHbapKTa B 6accerHe
nepPoOpaHTHBIX APTEPHH, C
BH3yaJIM3allMOHHbIMU
XapaKTEPHUCTUKAMH UJIU
KJIMHAYECKHUMH CUMIITOMAaMU,
COOTBETCTBYHOIIUMU
[IOBPEXAEHUI0, IPOU30IIE/IIIEMY B
peJlIeCTBYIOIIE HECKOJBKO
HeJleJlb.

Wardlaw JM et al,, 2013




CMCMU - 259% ot Bcex UM.

AcumnrTomubii CMCH, BoigBasIeMbIU
TOJIBKO ITPYU HEMPOBU3YyaJIU3aAlIUY,
Ha3bIBA€TCS HEMBIM HHPAPKTOM.

Y 30% nanueHTOB C CHHAPOMOM

JJaKyHapHoro uHcy/sta CMCH He
BU3yajusupyercd, To ectb MPT He
BCerjaa JOCTaTOYHO YYBCTBUTEJ/IbHA
JIJ151 BbISIBJIEHUA TaKUX UHOAPKTOB.

Cywecmsyrom 159 pasaudHsIX mepMuHo8 015
0003HAYEHUS CBENHCE20 MENKO20
CYOKOpMUKA/IbHO20 UHapKma.

Wardlaw JM et al,, 2013




JlakyHBI C IpeanojiaraeMou
COCYAUCTOU 3THOJIOTUEHN

KpyrJible niv oBaJibHBIE,
CYyOKOpPTUKaJIbHbIE 3allI0JIHEHHbIE

KM KOCTbIO OJOCTU (CUTHAJI
oguHakoBbIv ¢ CMIK) oT 3 10 15 MM B
AUaMeTpe KaK CJe/ICTBUE
npelieCTBYOIILEr0 OCTPOro MEJIKOTO
CYOKOPTHKAJIbHOTO MHPAPKTa UJIU
reMopparvu B 6accerHe nepPopaHTHBIX
apTepuoJi

B nacmosiwjee epemsi ucnoavdyromcs 6os1ee 100
mepMUuHO08, 0603HAYAOWUX J1AKYHbI C NPednoaa2aemoll
cocyducmoti amuosozuel. Haubosee wacmole: 1aKyHb|,
JAAKYHAPHBIU UHCY/bM, HeMOU UHPapkm mo32a

Wardlaw JM et al.,, 2013




beccumnTomHbie 11Bb

 Mukpokporemopparuu (MI') - masnblie
006J1aCTH OTJIOXKEHHWS TeMOCH/IepHHA I10CJIe
[pealleCTBOBABIIEr0 aCUMIITOMHOIO
KPOBOU3JIUAHUA, KOTOPhIE
OOHApPYKMBAKTCA NIpUcenaabHbix MPT-
peXrmax, ONITUMAJIbHBIX JIJI UX e TEKIIUHU.

AHA/ASA, 2017



MukporeMmopparvy mMeJsikye (4aie 2-5 MM B
avaMeTpe, Ho uHorza 6oJsiee 10 MM) o6s1acTH

CHU>KeHUS CUIrHaJsia Ha T2-ckaHaX UJIU UHBIX
YYBCTBHUTEJIbHbBIX ITIOCJZIEA0BATE/IBHOCTAX.

Swi _ T2*-GRE

To0apHbIe ot
JIYOHMHIDbIE
i orevoppari

Wardlaw JM et al,, 2013



Mukporemopparum - Busyaausupyembie MPT — makpo@daruy,
Harpy>XeHHble reMOCHIEPUHOM.
MuKporeMopparvy acColMupOBaHbI C 3a00JiIeBAHUEM MEJIKUX

cocyzioB U bA. JlIobapHble KPOBOU3JIUSAHHUS XapaKTePHbI AJIs
[HAA.

LepebpanbHan
aMmunouaHan / . .
aHrmonaTma \y\ .

—

.\\ microble

rMnepTeH3uBHan
apTepuonatua

Wardlaw JM et al,, 2013







AHA/ASA, 2018

B o6lueM, y naieHTOB C paHee 00HAPY>KeHHbIM
MaJibIM 4yMcJI0oM (1-10) nepe6paibHbIX
MUKporemoparu Ha MPT, Ha3HaueHUe a/IbTeln1a3bl
eJ1eCoO00pa3Ho.

B o61ieM, y naieHTOB UMEeIIUX 3HAYUMOoe
(o6peMeHUTE/IbHOE) YHUCJIO0 LlepeopaIbHbIX
MUKporemoparuu (>10) ua MPT, 1eyeHue B/B
aJIbTEIJIa30U MOXKET ObITh ACCOLMUPOBAHO C BbICOKUM
PUCKOM MHTPAKPAHUAJIbHBIX FeMOpparvui, 4 noJjib3a ot
JledeHHUs He sICHA. /IeueHHe 11e/1eCO00PaA3HO NIPU
HAJIMYUU ABHOM 10JIb3Bl.



[lepuBacKy/isgpHbIe NPOCTPAHCTBA - IPOCTPAHCTBA
3all0JIHEHHbIE XKUJIKOCThIO, CJIeiyrolure 1o nyTHu cocyaoB. I111
HMeloT curdaJ, anajsorudubiu L1CK Ha Bcex
ocJjel0BaTeJbHOCTAX. [I0CKOIbKY OHM C/IeAYyIOT BA0JIb
COCY/ZI0OB, OHU UMEIOT JIMHEUHBIM PUCYHOK IIPU CKaHaX
napaJijieJIbHbIX X0y COCYZI0OB U KPYIJIbIU UJIK OBAJIbHBIH, C
JMaMeTpOM 0ObIYHO MeHee 3 MM, KOr/Zla CKaHbl
nepreHIuKYyJIs

Wardlaw JM et al,, 2013












beccumnTomHbie 11Bb

* 'MnNepMHTEHCUBHOCTb 6€JI0I'0 BellleCTBa
peAnoJI0KUTE/bHO COCYAUCTOHN
sTruoJioruu (I'bB) - o6s1acTu
JeMHeJIMHU3alWYy, IJIM03a,
apTEPHOJIOCKJIEPO3a U MUKPOUH(APKTOB,
NpeIoJ0KUTEJNbHO BbI3BAHHBIX HILIEMHEN

AHA/ASA, 2017



M'MnepyUHTEHCUBHOCTH 6€JI0r0 BelleCcTBa C
npeanosjaraeMou COCyAuCTON 3TUOJIOTUEN - aHOMAJIbHbIU
CUI'HaJl BapuabesibHbIX pa3MepOB B OEJIOM BEIEeCTBE CO
cJIeAYIIUMU XxapakTepucTukaMu: T2- u FLAIR

FMIEPUHTEHCUBHOCTD 06€3 oJIocTeM (CUTrHaJ OTJIMYaeTCs OT
[CXK).

Wardlaw M et al, 2013



M'MnepyUHTEHCUBHOCTH 6€JI0r0 BelleCcTBa C
npeanoJjiaraeMou COCyAuCTOM 3TUOJIOTUEN aCCOLIMUPYeTCS
C KOTHUTUBHBIMM CUMIITOMaMU ¥ HapyllleHHheM X0 bOHl.

Haubosee vacmoie CUHOHUMBIL: 1EUKOAPEO3, NOpaxceHue 6e/1020
geujecmead, setikodHyegdasionamusi, 3a6o1e8aHue 6e/1020
geujecmaa, uulemuveckasl demueauHU3ayusl.

Wardlaw JM et al,, 2013



BuzyaneHasa wWKana oucHKMU nemMmKkoapeo=a (Fazekas)

JJisi KOJIMYEeCTBEHHOM OLeHKU CTEelEeHH BbIPAKEeHHOCTH JAAaHHOro ¢peHoMeHa
UCIOJIb3YIOT BU3yaJIbHYI0 lIKaay Fazekas (1998):

0 - HeT JIA; 1 - markuu JIA; 2 - yMepeHHbIX ciuBawmuuca JIA; 3 - Taxeabld
cJMBHOU JIA.



Llepe6pasibHasa aTpoPus - yMeHbllIeHHe 00'beMa MO3Ta,
KOTOpPOE He CBS3aHO CO crieluPpruiecKuM GOKaJIbHbIM
MOBpEXJEHUEM, TAKUM KaK TpaBMa WX UHOAPKT. MoxeT
OBITh IVI00AJIbBHOU WX GPOKAJIbHOM (ITOpaKaloIen
OTJeJIbHbIE 0JIK WM cliequbruYecKre 00J1aCTU MO3ra,
HalpyuMep, TUIIOKaMII)




HapyuieHue remaTosHuedaindeckoro 6apoepa (I'3b)

M3MeHeHUs MeJIKUX COCY/I0B,
KpoMe HapyllleHus nepPpy3uun
rOJIOBHOT'O MO3Ta, IPUBOAAT K
HapyweHuio I'9b ¢ murpanueun
NPOTEUHOB IJIa3Mbl Yepes
NMOBPEXKAEHHYIO COCYAUCTYIO
CTEHKY, YTO NPUBOAUT K
HApPYLIEeHUI0 HUPKYISAIUU
MEXXKJ/JI€TOYHOM KUJIKOCTH B
[epUBACKY/ISAPHBIX
IPOCTPAHCTBAX
(3a601ayBaHMe) M aKTUBALIUU
MakKpo@aroB Cc pa3BUTHEM
MECTHOI'0 BOCIIa/IEHUA

Grinberg LT, Thal DR. Vascular pathology in the human brain.
Acta Neuropathol. 2010; 119: 277-290
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(a) Atherosclerosis Lipohyalinosis Arterioloscleosis CAA

extracellular fluid
- incl. Ap
<+— and apoE-linked Af

(b)

Brain Parenchyma

PVS extracellular fluid
production

incl. 24-hydroxycholesterol

AB /

blood
plasma
incl. apoE ang

apoE cleavage /
<« products
) congestion of extracellular fluid
decreased )/ alteration of perivascular
perivascular \ / <« brain parenchyma
drainage of j B
extracellular fluid < influx of

27-hydroxycholesterol

Lea Tenenholz Grinberg” Dietmar Rudolf Thal, 2010



HenpoBu3syasimsanus

* MPT 6osiee uyBcTBUTENbHAsA, 4eM KT B
nuarHoctuke bliBb

* Onucanuda MPT ao/1>kHO NpOBOAUTHCA B
COOTBeTCTBHUHU CO cTaHAapTaMu STRIVE

e I'bB poJinkHa onmucbIBaThHCS 110
BaJIMAU3UPOBAHHBIM PEMTUHIOBBIM llIaKaJiaM,
TakKUM Kak mkaJsia Fazekas nig MPT

AHA/ASA, 2017



OocseaoBaHue nanueHToB ¢ BIIBb

OueHuTe GaKTOPbI COCYAHUCTOrO PUCKA U MYJbC Ha
npeamet PII

PaccMoTpuTe BU3yan3alUi0 COHHbIX apTePUU
npu bIIU B kapoTugHOM GaccerHe

PaccmoTpuTe 3xo-KI' mpu mogo3peHrnH Ha
KapAu03M0OoarudecKuu reies bIIU

PaccmorpuTe HerHBa3uBHYO KT v MPT
aHTUorpadUIo IPU HAJIMYUH KPYITHOU (6oJtee 1
CM) 6€CCMMIITOMHOM LiepebpaJibHOHU reMopparvuu

AHA/ASA, 2017



[Ipo¢punnakTuka nHcyabTa npu bLIA

OueHrTe aHaMHe3, YTOObI YOeJUThCS B TOM, YTO UHPAPKT
ObLJ1 6€CCUMIITOMHBIM.

BrIinosiHSMTE MPEBEHTUBHBIE MEPONIPUSATHUS COTJIACHO
PYKOBOJICTBAM MO MEPBUYHOU NPOPUJTAKTUKE ULLIEMHUYECKOTO
MHCYJIbTA

JPPEKTUBHOCTb aCIUPHUHA HE U3y4YeHA JJIs 3TUX CUTyalluH

KJIMHUIUCTBI J0JIKHBI IOHUMATh, UYTO CYILIECTBYET
[OBBILIEHHbIUM PUCK CJIEAYIOIEr0 HHCYJIbTA U IOMHUTDb 00
3TOM, KOIZla MIPUHUMAETCS pelleHrue 00 aHTUKOAryJISHTax MpHy
®II, peBackysiipyu3aluu NPpYU KapOTUAHOM CTEHO3€, JIEY4EHUH
TUIepTEeH3UH, UHUIIUALUY Ha3HAaYeHHs CTaTUHOB. O1HAKO,
KJIMHUIHMCTHBI JOJI>KHbI TaK»Ke MoOHUMaThb, YTO BIIU He
H3y4eHbl B PAHAOMU3UPOBAHHBIX KJIMHUYECKHUX

HccjeA0BaHUAX.
AHA/ASA, 2017



[IpodpunnaKkTuka HHCY/IbTA y NanueHToB ¢ I'bB

* BpINnosIHSKMTE NpeBEHTUBHbIE MEPOIIPUATHS COTJIACHO
PYKOBOJICTBAM MO MEPBUYHOU NPOPUJTAKTUKE ULLIEMHUYECKOTO
UHCYJIbTA

* He sacHo aBusisieTca v 'bB 6e3 apyrux ¢pakTopoB prcKa
OCHOBAHUEM JiJIsi Ha3HA4YE€HHWS aclTMpPUHa.

* K/JIMHMIUCTBI JOJKHBI IOHUMATh, YTO CYyLIECTBYET
MMOBBIIIEHHBIA PUCK CJEYIOIEr0 UHCYJIbTA B JAJIbHEHIIIEM U
[IOMHUTb 00 3TOM, KOT/Zla IPUHUMAETCS pellleHue 00
aHTUKoaryasHTax npu ®II, peBackyigapusany npu
KapOTHUJHOM CTE€HO3€, JIeUeHHUH IT'MIIepTeH3UH, MHULIMALlU X
Ha3Ha4YeHHWs CTaTUHOB. OIHAKO, KJIMHULIMCThI JOJKHbI TaKXe
[IOHKMMaThb, YTO poJsib opeMeHU 'bB He nzydyeHa B
PAaHAOMU3UPOBAHHBIX KJIMHUYECKUX UCC/IeJ0BaHUSAX.

AHA/ASA, 2017



AHTHMKOAry/siHThbl 4 Apyroe jiedeH’ue nNpu 6eCCUMIITOMHBIX
MrI
[lesiecoo6pa3Ho NPOBOAUTH AHTUKOATYJISIHTHYIO TEPANHUIO0
nanyveHTtaM ¢ MK ecau oHa nokasaHa (Hanpumep, npu ®II)

HOAK npeanoyTuTe/ibHEW BapPpaprHa

Upecko>kHOe 3aKpbITHE YIIKa JIEBOTO NpeJcepauss MOXKET
OBbITh PACCMOTPEHO KaK aJbTepHATHBA aHTUKOATryJITHTaM

[lesnecoobpasHa aHTUArperaHTHas Tepanus nauveHtam ¢ MK,
eCJIM OHa M0Ka3aHa

MPT ckpunuHr Ha MK He Liesiecoo6pa3eH nepej HayaJaoM
AHTUTPOMOOTHUYECKOU Tepanuu

JInna c 6eccumMmnToMHBIMU MK HMeIOT NOBBILLIEHHBIA PUCK U
M uTH

AHA/ASA, 2017



be30onmacHOCTh JiedeHUs OCTPOro UIIeMHUYIeCKOro HUHCY/IbTa Y
NMAalMEeHTOB C 6eCCUMOTOMHbBIMU MTI
* llesrecoo6pa3sHO BHYTPUBEHHOE BBEJEHHE
dJIbTEIIJIa3bl IAlIJMEHTAM C OCTPbIM NIIEMHUYECKHUM
MHCYJIbTOM U JOKa3aHHbIMU MI" ecsiv eCcTh
IIOKAd3dHHUA

* llesrecoobpa3Ho npoBeeHUe IHA0BACKYJIAPHOHN
TPOMOSKTOMMHU NAULEHTAM C OCTPbIM UIIIEMUYECKUM
MHCYJIBTOM U JIOKa3aHHbIMU MI'

* [layeHTaM C OCTPBIM HUILIEMUYECKUM UHCYJIBTOM U
MI' BHyTpHMBEHHOE Ha3HauYeHUe aJIbTela3bl C
[epexoioM Ha 3HA0BACKYJISAPHYI TPOMO3KTOMUIO
He SBJISETCS 000pEeHHOM CTpaTeruen.

AHA/ASA, 2017
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Figure 2: MRI findings for lesions related to small vessel disease

Shows examples (upper) and schematic representation (middle) of MRI features for changes related to small vessel disease, with a summary of imaging
characteristics (lower) for individual lesions. DWI=diffusion-weighted imaging. FLAIR=fluid-attenuated inversion recovery. SWi=susceptibility-weighted imaging.
GRE=gradient-recalled echo.




JleueHue bMC




Cocyaucras npoduaaKTHKA, 0100peHHas /s 3a00JIeBaHU U
KpPYIHBIX apTEPUUN U KapAU03IMOOJINH, BKIIOYAIOIIast
aHTUTPOMOOTHYECKHUE TpenapaThl, TMIOTEH3UBHbIE, CTATHUHBI,
MOKeT ObITh HeaPPEKTHUBHOHU /111 3a00JIeBAHUM MEJIKUX COCYZIOB,
HO 0OBIYHO HCII0JIb3yeTCS BCErja, YTO NPensiTCTBYET
JlaJIbHENIIINM JleTaJIbHbIM UCCJIeJ0OBAHUSIM.

[IpoTUBOCHIANIUTENbHBIE CPEJICTBA ?

IPPEKTUBHOCTb aHTUTPOMOOIUTAPHBIX IPENApPaTOB IPHU
JIeKOoapeo3se, JIJaKyHaX, MUKpPOreMopparvsax JeTajabHO He
M3y4eHa.

[loBbIlIeHHEe TpoHULIaeMOCTH ['b MoXxXeT cmoco6CcTBOBATH

INPOHUKHOBEHHIO MOTEHIMAJIbHO TOKCUYHBIX CYOCTPATOB U3 KPOBH B
apeHXWMy MO3ra.

['MnoTeH3UBHBIE NpenapaThl: HET JAHHbIX O BJIUSSHUY HA pa3JIMYHbIE MO TUIIbI
MHCYJIbTA.

Posib BocnasieHUs1 B reHe3e 3a00JIEBAHUU MEJIKHMX COCY/I0B, TO3BOJISIET
paccMaTpuUBaTh 11e1eCO00Pa3HOCTh UMMYHOMOAYJIUPYIOIIMX areHTOB



UHruouropsl pocPpoauscrepasnbl

* CHM>KeHHUe COCYJUCTOr0 TOHyca

* CHM>KeHU e nposindepany IJ1aJKOu MyCKyJIaTypbl

* [logaBsieHMEe aKTUBHOCTHU IPOBOCHAIUTENbHBIX KJIETOK

* Yalyd1aroTCs peoJiorTHYeCKre CBOMCTBA KPOBH (ITOBBILIEHHUE
AePOpMUPYEMOCTH IPUTPOLUTOB U CHUXKEHHME arperayuu
TPOMOOIIUTOB)

* [loBbIlIaeTCA YYBCTBUTEJABHOCTB K NO
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Phosphodiesterase (PDE) families, tissue expression, their inhibitors and their role in disease

Family Substrate

PDE1 c¢GMP > cAMP

PDE2 cGMP = cAMP

PDE3 cAMP > cGMP

PDE4 cAMP

PDE5 cGMP

PDE6 ¢GMP > cCAMP

PDE? cAMP > ¢cGMP
PDES8 cAMP

PDE9 cGMP

PDE10 cAMP > cGMP
PDE11 CAMP = cGMP

Tissue expression

Heart, vascular smooth muscle and brain

Platelets, heart and endothelial cells

Platelets, vascular smooth muscle, corpus
cavernosum and heart

Lung, heart, vascular smooth muscle, brain,
inflammatory and immune cells

Platelets, vascular smooth muscle and corpus
cavernosum

Retinal rods and cones

T cell, B cell, skeletal muscle and heart

Testis, eye, liver, kidney, skeletal muscle,
embryo, ovary and brain

Brain, small intestinal smooth muscle, liver,
kidney, lung, testis, skeletal muscle and
heart

Testis and brain

Skeletal muscle, prostate, kidney, liver,
pituitary, salivary glands and testis

Inhibitors

Vinpocetine, 1C86340

EHNA, EHNA analogues: BAY 60-7550, PDP

Cilostazol, milrinone, vesnarinone,

lixazinone, anagrelide

Rolipram, etazolate, zardaverine

Sildenafil, vardenafil, tadalafil, zaprinast,

dypiridamole

Sildenafil, zaprinast, dypiridamole
BRL 50481, 1C242, dypiridamole

Zaprinast

BAY 73-6691

None
None

Disease targets

Cerebrovascular disorders and age-related
memory impairment, cardiac hypertrophy
Memory impairment , endothelial permeability
in inflammatory conditions

Peripheral vascular disease, congestive heart
failure, airways disease, fertility, ischaemic
cardiovascular disease

Chronic obstructive pulmonary disease,
asthma, allergic disease

Erectile dysfunction, ischaemic cardiovascular
disease

None

Inflammation, osteoporosis

None

Alzheimer's disease

None
None

In bold are the drugs discussed in detail in the manuscript. PDE, phosphodiesterase; cAMP, cyclic adenosine 3’,5-monophosphate; cGMP, cyclic guanosine 3’,5-monophosphate.




Phosphodiesterase inhibitors and

the cardiovascular system
Rob Feneck MB BS FESC FRCA

Table | Caffeine, theophylline, and papaverine are examples of non-specific PDEl. Other PDE subtypes, their tissue origin and effective inhibitors are shown below

Human phosphodiesterases

PDE isoenzyme  Tissue Target Inhibitors

1 Heart, brain, kidney, liver, skeletal muscle, smooth muscle c¢GMP > cAMP  Vinpocetine, phenothiazines

2 Adrenal cortex, brain, corpus cavernosum, heart, liver, kidney, airway smooth cGMP, cAMP ‘EHNA’ (erythro-9-(2-hydroxy-3-nonyl)adenine)
muscle, platelets

3 Heart, corpus cavernosum, platelets, smooth muscle, liver, kidney T-lymphocyte, cAMP Piroximone, olprinone; motapizone, cilostamide,
B lymphocyte, basophil, mast cell, monocyte, macrophage, endothelial cell cilostazol; milrinone and amrinone;

pimobendan, imadazodan

4 Kidney, lung, heart, skeletal muscle, smooth muscle (vascular, visceral, airway), cAMP Enoximone, rolipram (nanomolar), numerous
platelet most inflammatory cells (T-lymphocyte, B-lymphocyte, basophil, mast others (piclamilast, tibenelast, benafentrine,
cell, monocyte, macrophage, endothelial cell, eosinophil, neutrophil ) zardaverine, and tolafentrine inhibit both PDE!

and PDE4

5 Corpora cavernosa, platelets, skeletal muscle, smooth muscle kidney, platelets cGMP sildenafil; zaprinast; dipyridamole

6 Retina cGMP PDES inhibitors

7 Skeletal muscle, heart, kidney, airways, T-lymphocyte, B lymphocyte, monocyte, cAMP Dipyridamole
eosinophil

8 8A: testis, ovary, ileum, colon; also heart, brain, kidney, pancreas, airways, cAMP Dipyridamole
monocyte.8B: thyroid.

9 Spleen, small intestine, and brain cGMP Zaprinast (as for PDES)

10 Brain (putamen, caudate nucleus) cAMP; cGMP Isobutyl methyl xanthine

11 Skeletal muscle, prostate, kidney, liver, pituitary, salivary glands and testis cAMP; cGMP Zaprinast, dipyridamole




* JlekapcTBeHHas popmMa:
TabJIeTKU aucneprupyemblie 10 Mr

 [loka3aHUA K NPUMEHEHHUIO

* HeBpoJsiorugd: cuMnToMmaTuyeckad Tepamnus nocjeCTBUA
MIIEMHAYECKOT 0 MHCYJIbTA, COCYIUCTOU
BepTeOp00a3uUJISPHOM HELOCTATOYHOCTH, COCYAUCTOM
JleMeHIUH, aTepOoCKJIepo3a COCY0B rOJIOBHOTO MO3Tra,
[IOCTTPaBMaTHUYECKOUW, TUIIEPTOHUYECKOU
3HIedasONaTHH.

* OdTasbMoOJIOrUsd: XpOHUYECKHE COCYAUCThIe 3a00€eBaHUSA
ceTYaTKH U COCYAUCTON 000JI0YKHM IJ1a3a.

OTOpPHHOJIADUHIOJIOTHUS: CHUXKEHUE CJIyXa NMePLENTUBHOTO
THUIIA,
6o0Jie3Hb MeHbepa, IIyM B yIlIax.

WHCTPYKUMS MO NpUMEHEHHI0 Mo NpUMeHeHMIo npenapata KauHToH KomdopTe



HepBbIe Ke OKCIIEpHUMEHTaJIbHbIE NCCJIEAOBAHUA
IIOKa3aJIh IIATb MEXdHHU3MOB I,Z[el‘/JICTBI/IH KaBHHTOHA:

1)cesreKTHBHOE YBEJIUMYEHHE MO3TOBOI'0 KPOBOTOKA U
YTUJINU3AL AU KUCI0pOoia 6e€3 3HAYMMOT'0 HErTaTUBHOTO
BJIMSIHUA HA IapaMeTPbl CUCTEMHOHW LIUPKYJIALUY,

2)1OBBILIEHHE TOJIEPAHTHOCTH MO3IrOBOHY ITApPEHXHUMbI
K TUIIOKCUM U UIIIEMUH,

3) aHTUKOHBYJIbCAHTHAsA aKTUBHOCTH,
4) uHruoupoBaHue pocPoausCTEpPassbl,

5) yJsiydllieHHe peoJIOTHYECKUX CBOUCTB KPOBU U

yrHeTeHHe arperainuu TpOMOOIIMTOB
*Kiss B, Karpdti E.1996



http://www.ncbi.nlm.nih.gov/pubmed/?term=Kiss B[Author]&cauthor=true&cauthor_uid=9082841
http://www.ncbi.nlm.nih.gov/pubmed/?term=K%C3%A1rp%C3%A1ti E[Author]&cauthor=true&cauthor_uid=9082841
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Clin Drug_Investig. 2016 Sep;36(9):697-704. doi: 10.1007/s40261-016-0415-x.

Efficacy and Safety of Vinpocetine as Part of Treatment for Acute
Cerebral Infarction: A Randomized, Open-Label, Controlled,
Multicenter CAVIN (Chinese Assessment for Vinpocetine in
Neurology) Trial.

Zhang W', Huang Y2, Li Y3, Tan L*, Nao J®, Hu H®, Zhang J7, Li C8, Kong Y®, Song Y'°.

610 naimenToB c OHUMU:

- 469 nauueHTOB 1nosy4yasu cytidine disphosphate choline 0.4-0.5 g B
KOMOMWHAILMK € acnMpUHOM 75-100 mg v kaonugorpesem75 mg B
JleHb, IItoc vinpocetine 30 mg BHYTPUBEHHO 7/ JHEU

-141 mauueHT noJsyyaJ cytidine disphosphate choline 0.4-0.5 g B
KOMOUWHALMK € acnMpUHOM 75-100 mg v kaonugorpesem75 mg B
JleHb /7 JHEH.

-Onenka: MMSE, NIHSS, mikasia PaHKUH, uHaeKc bapTeJ.



B FULL-TEXT ARTICLE]
Clin Drug_Investig. 2016 Sep;36(9):697-704. doi: 10.1007/s40261-016-0415-x.

Efficacy and Safety of Vinpocetine as Part of Treatment for Acute
Cerebral Infarction: A Randomized, Open-Label, Controlled,
Multicenter CAVIN (Chinese Assessment for Vinpocetine in
Neurology) Trial.

Zhang W', Huang Y2, Li Y3, Tan L? Nao J°, Hu H®, Zhang J7, Li C8 Kong Y?, Song Y10.

BuxnnouemuH (30 m2 00uH pa3 6 deHb
8HYMpueeHHo 7 JHell) yayuuwiaem nokasamesu
Uepebpa/bHO20 KPOBOMOKA, KOZHUMUBHDbIE
(PYHKYUU, HEBPO0102UYeCKUll cmamyc U Kayecmaeo
JHCU3HU. YyHuwieHUe Habaodaemcs dadxce yepe3 90
JdHell noc/ie s1IeYeHUsl.



Transl Stroke HRes. 2018 Apr.9(2):174-184. doi: 10.1007/512975-017-0549-z. Epub 2017 Jul 9.

Vinpocetine Inhibits NF-kB-Dependent Inflammation in Acute Ischemic Stroke Patients.

Zhang F1, Yan CZ, Wei C1, Yao ¥!, Ma X1, Gong 23, Liu 8% Zang D®, Chen J°, shi FD 1€, Hao J.

+ Author information

Abstract

Immunity and inflammation play critical roles in the pathogenesis of acute ischemic stroke. Therefore,
immune intervention, as a new therapeutic strategy, is worthy of exploration. Here, we tested the
inflammation modulator, vinpocetine, for its effect on the outcomes of stroke. For this multi-center study,
we recruited 60 patients with anterior cerebral circulation occlusion and onset of stroke that had
exceeded 4.5 h but lasted less than 48 h. These patients, after random division into two groups, received
either standard management alone (controls) or standard management plus vinpocetine (30 mg per day
intravenously for 14 consecutive days, Gedeon Richter Ple., Hungary). Vinpocetine treatment did not
change the lymphocyte count; however, nuclear factor kappa-light-chain-enhancer of activated B cell
activation was inhibited as seen not only by the increased transcription of IkBa mRNA but also by the
impeded phosphorylation and degradation of IkBa and subsequent induction of pro-inflammatory
mediators. These effects led to significantly reduced secondary lesion enlargement and an attenuated
inflammation reaction. Compared to controls, patients treated with vinpocetine had a better recovery of
neurological function and improved clinical outcomes during the acute phase and at 3-month follow-up.
These findings identify vinpocetine as an inflammation modulator that could improve clinical outcomes
after acute ischemic stroke. This study also indicated the important role of immunity and inflammation in
the pathogenesis of acute ischemic stroke and the significance of immunomodulatory treatment.



TpaBMaTH4yeckada 60Jie3Hb
roJIOBHOI'O MO3ra

MexaHU3MBbI

- HenpoBocnasieHue
- leap pepeHTaLIMS



[eHepamop namoJioz2uyecku YCU/IEHHO20 B8036YHOeHUs
(I'lIYB) — 3mo aepecam 2unepakmueHbiX HEUPOHOS,
npooyyupyruuli Ype3mMepHblll. HEKOHMpOoJAUupyembvlll NOMoK
UMNY/bCO8.

I'IIYB o6pa3yemcsi 8 no8pexc0eHHOU Hep8HOU cucmeme U3
NepeuU4YHO U  BMOPUYHO  U3MEHEHHbIX HEUpPOHO8 U
npedcmasasiem coboll HOBYH) HeobObIYHYH) 015
desimesibHOCMU HOPMQA/1bHOU HepB8HOl cucmembl
namoJ/102u4ecKyro UHmezpayuio, 803HUKAWYIH HA YpPOBHe
MENCHEUPOHA/IbHbIX OMHOWEHULL

OcobeHHOCMbI0 2eHepamopa s16/151emcst €20 CN0CO6HOCMb
passusams camonodiepicusaroulyrocsi akmusHocms. ['IIYB
Mozcem 06pa3osbieamMubCsl NPpaAKMU4YecKu 80 8cex omadeaax
LIHC, eco ¢opmuposaHue u desmesbHOCMb OMHOCSAMCS K
MuUnNoOB8bLIM NAMO/102UYECKUM NPOYeCccaM.

["H. KpbI>)kaHOBCKUM



ITapokcu3maibHbIH MO3T

“YA.-kopp. PAMH, npod. B.A. KAPAOB

The paroxysmal brain
V.A. KARLOV

Kaceapa HeBpoAormn MOCKOBCKOro rocyAapCTBEHHONO MEAMLMHCKOIO CTOMaTOAOrMYECKOro yH1BepcHTeTa

B cTaTbe paccmaTpuBalOTCA OCHOBHbIE acneKTbl NPOOAeMbl: AePUHULMKM, KAACCUUKALIMA, KAMHU4ECKWiA, HepoU3HOoAOTHYec-
KW, OMOAOTMUYeCcKMi acnekTbl. BbiaeAenbl oOumme mexaHM3mbl, NpeApacnoAaralomive MO3r K pPeaAu3alun pasAM4HbIX
NapoKCUM3MOB, B TOM YUCA€ Y OAHOTO M TOTO e 00AbHOro. lNpeAcTtaBAeHa KOHUENUMS NMapOKCM3Ma C TOYKM 3peHUs ero
OMOAOTMYECKOW CYIIHOCTH.

KatoueBbie croBa: aTaka, MapoKCH3M, Kpu3, MPUCTYT, NPUMAAOK, MapPOKCH3MAAbHBIFA MO3T.

Basic aspects of the problem (definitions, clinical, neuropsychological, biological issues) are analyzed. The author singles out
common mechanisms of the brain predisposition to different paroxysms, including paroxysms developed in the same patient.
The conception of paroxysms in the viewpoint of its biological essence is presented.

Key words: attack, paroxysm, crisis, seizure, paroxysmal brain.

Dutov AA, Gal’tvanitsa GA, Volkova VA, et al. Cavinton in the prevention
of the convulsive syndrome in children after birth injury. Zh
Nevropatol Psikhiatr m SS orsakova. 1991;91(8):21-2.



Pe3iome KaBUHTOH:

* [Ipy bMC KaBUHTOH MOXeT UMeThb IPEUMYIIeCTBA
nepen UHBIMU IpenapaTaMu BCJieiICTBUE MaJIOU
BEPOATHOCTU aHTUTE€HHOU CTUMYJIALUU

* HeriponipoTeKTUBHBIN 3QPEKT KABUHTOHA IIPU
BAaCKYJIIPHOM M He BACKYJSAPHOM IOBpPEX/JEHUH
rOJIOBHOT'O MO3ra 00yCJIOBJIEH HE TOJIBKO
aHTM03(PPEKTOM,

HO U NMPAMBIM HEMPONIPOTEKTUBHBIM JEUCTBUEM 3a CUET
MHI'UOWPOBaHUS HeMpoHasibHOU D[ U 6J10Ka b

Na*u Ca** KaHaJIOB HEUPOHOB.

MMermuecd gaHHbIe IO3BOJIAIOT OTHeCTU KaBUTOH
K MYJIbTUMO/IAJIbHBIM HEUPOIIPOTEKTOPAM



Pe3romMe BuHnoneTuH - KaBUHTOH:

*MI3BecTeH cocTaB npemnapara

*MI3BecTHa papMaKOKUHETHKA

*MI3BeCTHBI CTPYKTYPbI-PELUIIUEHTHI TOJIOBHOT'O MO3ra
*[IpoBeZieHbI 3KCIIepUMEHTaJIbHbIE UCCJIENOBAHUS
*[IpoBe/ieHbl KJIMHUYECKUE UCCIIEeIOBAHUSA

* [eorpadus - 45 crpaH



AACHUPKYIATOPHAA SQOHUHEPAJ/IOIIATUA
|
bOJIEBHb MEJIKHUX COCYA0OB

CUHOHHMMBbI WJIM aHTOHUMBI?




He HyacHO
des1amb HUYE20
JAUUWHE20,
ucxoosauwe2o u3
doMmMbICa08 U
paHmasul.




