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AHHOMayun

Octpoe HapylieHre MO3roBoro kpoBoobpaiuenus: (OHMK) siBiisiercst HanboJsiee pacipoCTpaHEHHON TPUYMHON CYI0POT U SIIMJIETICUU Y TTOKH-
abix Jozier. [loctuncynbrHas smwiencus ([1113), mo pa3HbIM OIleHKaM, pa3BUBAEeTCs IPUMEPHO y 2—11% manueHTtos, nepeHecuiux OHMK.
B crarhe paccMaTpUBAIOTCSI COBPEMEHHbBIE acIieKThl maToreHesa 11D, Bkiiovas aucbasanc HeHPOTPAHCMHUTTEPOB, TOPMOHAJIBHYIO JTUCPETYJIs-
[IMIO, TIOBPEX/IeHIe reMaTosHIedanindeckoro 6apbepa, U3MeHeHNne B HEHPOHHBIX CETSIX, OKUCJIUTENIBHBIN CTPeCe, TJIHAIBHYIO POoaudepanuio,
a TaKKe TeHeTHYecKre MexaHn3Mbl. Takske MoipoOHO pacCMaTPUBAIOTCS OCHOBHBIE METO/BI IIPOTHO3UpoBaHust [11D u Bo3aMoKHOCTH (hapmako-
Tepanuu. HecMOTps Ha 3HAYNTEJIBHBIE JIOCTHKEHUS B IOHNMAaHUU I1aToreHe3a u jieyeHuu 1119, MHOTHE BOIIPOCHI OCTAIOTCS OTKPBITBIME. Cy-
I[ECTBYET HECKOJIHKO IEPCIIEKTUBHBIX HATPABJIEHUH [T JaTbHEHIINX uccytenoBanuii [IMD. PazpaboTka u yrouHeHe OHOMapKePOB SIUJIEIITO-
reHe3a I03BOJIAT IPOTHO3UPOBATD, Y KAKUX ITAIIMEHTOB I10CJIE MHCYJIBTA MOTYT BO3HUKHYTH IIPUCTYIIBI. ITH 3HAHUSA TaKKe OyyT HOJIEe3HBbI JJIs
TIPOBE/IEHUsI MICCIIe/IOBAHIH, TTOCBSIIIEHHBIX TEPAMNH 3MIIierncui. KpaiiHe BayKHO HCCJIEIOBATh BJIMSIHUE, TIEPEHOCHMOCTh U B3aHUMO/IEHCTBIE
[IPOTUBO3MNIIIENTHYECKHUX nTpeniapaToB (II911) y manueHToB, HEpeHeCcnX NHCYIBT. Takke HEOOX0IMMO U3yUnTh B3aumozeiicreue 1911 ¢ mepo-
pasIbHBIMH aHTUKOAryasiHTamu. Hakoner, Tpebyiorcesi 6osiee TOUHbIe OHOMapKephl MPOOJIKAIOIIENHCS AIIIEITUYECKON aKTHBHOCTH, YTOOBI
OIIPE/IeIUTh, KAKMM IallieHTaM MOKeT ObITh IosIe3Ha oTMeHa 11311, 9To M03BOJIUT ONITUMHU3UPOBATH JIEYEHUE U YIIYIIIUTh KAaUeCTBO JKU3HU I1a-
IIMEeHTOB I10CJIE MHCYJIbTA.

Karoueawnle cao8a: OCTUHCYJIBTHAS SIIJIETICUS, SIUJIENICHS, OCTPOe HapyIIIeHHe MO3TOBOT0 KPOBOOOpAIlleH s, IaTOreHe3, 3JIeKTpo3HIeda-
Jorpadus, IPOTHBOSIUJIENITHYECKHE IIPErapaTsl.
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Abstract

Acute stroke is the most common cause of seizures and epilepsy in elderly people. Post-stroke epilepsy (PSE) develops in approximately 2—11%
of patients who have experienced a stroke, according to various estimates. The article discusses modern aspects of the pathogenesis of PSE,
including neurotransmitter imbalance, hormonal dysregulation, blood-brain barrier damage, changes in neural networks, oxidative stress, glial
proliferation, and genetic mechanisms. The main prediction methods and possibilities of pharmacotherapy for PSE are also discussed in detail.
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Despite significant advances in understanding the pathogenesis and treatment of PSE, many questions remain unanswered. There are several
promising directions for further research on PSE. The development and refinement of biomarkers of epileptogenesis will allow us to predict which
patients may experience seizures after a stroke. This knowledge will also be useful for conducting research on epilepsy therapy. It is extremely
important to investigate the impact, tolerability, and interactions of AEDs in patients who have suffered a stroke. It is also necessary to study the
interaction of AEDs with oral anticoagulants. Finally, more accurate biomarkers of ongoing epileptic activity are needed to determine which
patients may benefit from stopping AEDs. This will optimize treatment and improve the quality of life of patients after a stroke.
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BBegeHune

OcTpoe HapylleHHe MO3TOBOTO KPOBOOOpaIeHUs
(OHMK) siBisieTca Hambosiee pacIpoCTPAaHEHHOH IPUYH-
HOH CY/IOPOT U 3IIJIENICUHU Y TTOKIIIBIX Jitojied [1]. ITocTuH-
cynprHas snwrencus (I1MD) pasBuBaeTcss IPUMEPHO Y
2-11% marueHToB, nepenecuinx OHMK [2, 3]. ITocJe uiie-
MHYECKOTO WHCYJIbTA SIIJIENTUYECKHE ITPUCTYIIBI BCTPe-
yamTed B 1-6,4% ciydaes, a IIocjie reMopparuieckoro HH-
cyabTa — B 12—-16% [2, 4]. PanHue uccienoBaHus MOKa3hI-
BJIM, YTO HA JIOJIO IOCTUHCYJIBTHBIX IIPUIIQ/IKOB IPHUXO-
JIUTCS OKOJIO 16% BCeX CyI0pOT, HO B CBA3U C POCTOM pac-
npoctpanenHocTy OHMK HenaBHee mcciie/joBaHue ITOKa-
3aJ10, YTO 73% OCTPBIX CHMIITOMATUUECKUX ITPUIAJIKOB Y
squr crapiie 18 ser csazansl ¢ OHMK [6, 7]. ITo3nHue
ITOCTUHCYJIPTHBIE TPUIAJIKU YaCTO HPOTPECCUPYIOT 0
TIV3 c yacToTOU peruinBoB 71,5% B TeueHUe 10 JIET, YTO
TpeOyeT HazHAUeHHUsA ITPOTHUBOCYAOPOKHBIX ITPENApPATOB
[8]. OnHako dakTOphI, CIIOCOOCTBYIOIINE TPOTHO3UPOBA-
HUIO Pa3BUTHSA MMOCTHHCYIBTHBIX CYIOPOT, YETKO HE yCTa-
HOBJIEHBI, U UX BBIABJIEHUE 3aTPy/THEHO M3-3a APYTUX MIPU-
4YUH BO3HUKHOBeHUs cypopor, nomumo OHMK. Brisasie-
HUe U 5GdeKTUBHOe yCTpaHeHHe NMPUYMHHBIX (aKTOPOB
MOTYT CHU3UTH PUCK Pa3BUTHSA ITOCTHHCYIBTHBIX JIUJIEI-
TUYECKUX IPUCTYIIOB. HecMOTps Ha MHOKeCTBO HCCIIEO-
BaHUM, HATIPABJIEHHBIX HA MU3yYeHUE MEXaHU3MOB Pa3BU-
s [IM9, B Hay4YHOU JIUTEpaType 0 CUX IIOP HET ITOJTHOTO
U YETKOTO ITOHUMAaHHU [TaTOTeHe3a 3TOTO SBJIEHUS.

IMess 0030pa — NPeICTABUTD AKTYJIBHYIO HH()OPMAIIHIO
o II13, Bxmoyasa GaKkTOpsl PUCKA, COBPEMEHHBIE aCIEeKThI
raTtoreHe3a U BeJleHUs MAIlMEHTOB, CTPAJAIOMINX JJAHHBIM
3ab0sIeBaHEM, HA OCHOBAHUY aHAIN3a JINTEPATYPHI.

(dakTopbl pucKa

YacroTta Bo3HUKHOBeHUA [IM1D cuibHO BapbUpyeT B pas-
HBIX HCCJIeJIOBAaHUAX U3-3a pa3ianduil B stuosornn OHMK,
HavyaJIbHBIX CUMIITOMAaX, Pa3Mepax BbIOOPKU U CPOKax Ha-
6srozieHns. Yacrora 1epebpOBaCKy/IAPHBIX 3a00€eBaHUN
yBesnmuuBaercs ¢ Bo3pacroM, 1 OHMK sBisieTcs gacToit
MIPUYNHOM CyZIOPOT Y IOXKUJIBIX Jrtoziert. Yacrora 1119 mo-
JKeT JIOCTUTATh 50% Y Jiiofied crapiiie 60 JieT, TepeHecIInX
OHMK [8]. OmHako MOJI0/IbIE JIIOJIU TAKXKE IOJ[BEPKEHBI
BBICOKOMY pucKy I1M3 13-3a OTHOCUTEIBHO HEIOBPEK/IeH-

HOT'O CEPOT0 BeIecTBa KOPhI TOJIOBHOTO MO3Ta U 0OJIBIIIETO
KOJIMYECTBA HEMPOHATHHBIX CHHAIICOB, KOTOPHIE MOTYT BBI-
3bIBaTh aHOMAaJIbHbIe paspsizsl [9]. Illkana uHcyapTa Ha-
[IMOHAJIFHOTO WHCTUTYTa 3apaBooxpaHeHus (NIHSS) wuc-
MMOJIb3YETCST [IJIST OIEHKU TS’KECTH HHCYJIbTA: YeM BBIIIIe
omnenka 1o mkane NIHSS, tem Boirie uacrora I3 [10].
TsKeJIbI HEBPOJIOTUUYECKUH JIe(UIIUT, MHOKECTBEHHbBIE
OCTpbIE€ CUMIITOMATHYECKUE CY/IOPOKHBIE IPUCTYIIBI U 60-
Jlee JIJIUTEJIbHbIE MHTEPBAJIBI MEXKIY HWHCYJIbTAMU U OCT-
PHIMH CUMIITOMATHYECKUMH CYIOPOKHBIMU TPUCTYIIaMU
HE3aBHUCHUMO CBsI3aHbI C BO3HUKHOBeHHeM [1M1D [11]. BHyT-
PUMO3TOBbIE KDOBOUBJIUSAHUS U IMOPAXKEHUE KOPBI TOJIOB-
HOTO MO3ra yBeJu4yuBawT puck IIMD, ocobeHHO ecau
00beEM KPOBOU3JIUSAHUS COCTaBJAET 70 MJI U Ooiee [12].
MuKpoaHTHOIIATHSA, aTEPOCKIIEPO3 U XPOHMUECKe 3ab01e-
BaHU Cep/illa TakKe cBsi3aHbl ¢ [111D, a KOTHUTHUBHbBIE Ha-
DYIlIeHUsI, BTOPUYHBIE 10 OTHOIIEHHUIO K IOJKOPKOBOMY
UHOAPKTY, MOTYT YBEJIMYHUTH BEPOATHOCTH JIMJIENTHYE-
CKHUX MpUCTYHoB [13]. ¥ manueHToB ¢ nHdapKkTOM B Oac-
ceflHe cpeHEN MO3TOBOH apTEPUU TKECTHh 3a00JIEBaHUSA
orpesiesisieTcsl BBICOKMMU ITOKa3aTeaaMHu 1o mkaie NITHSS
U IIKaJie KOMBI [J1a3ro, HAJTMYrueM BhIIAZIEHU TTOJIEN 3pe-
HUSA, cJ1aDOCThI0 B KOHEUHOCTAX, HAPyIIEHHEM KOHTPOJISA
MOYEHUCITYCKAHUS U TOCITUTAIIBHBIMU OCJIOXKHEHUAMU [14].
CorytacHo MeXayHapOHON MTPOTUBOAMUIENTUUECKON
JIUTE TIOCTUHCYJIBTHBIE TPUCTYIIBI JEJIATCA Ha JIBE KATEro-
pun:
1) ocTphle (paHHUE) CUMIITOMATHYECKHE IIPUCTYIIBI, BO3-
HUKAIOIIUE B TeUeHUe 7 JHEH [10c/Ie NHCYJIbTA;
2) mo3aHue (HECIPOBOIUPOBAHHBIE) IMPUCTYMIHI, IO-
SABJIAIOIIKECsT Oojlee yeM uepe3 7 JHEW IOCae HH-
CyJIbTA.

MaToreHes paHHMX NPUCTYNOB

JducbasaHc HEHPOTPAaHCMUTTEPOB

WNmemusa u runokcus npu OHMK BBI3BIBAIOT CIIa3M CO-
CyZIOB TOJIOBHOTO MO3Ta, IOBPEX/IeHHe MeMOpaH HeHpo-
HOB ¥ HapyIIeHHEe 3JIEKTPOJINTHOTO OajsiaHca. JTO MIPUBO-
JIAT K JIENOJISIPU3AINN KJIETOUHOH MeMOpPaHbl U MPUTOKY
noHoB HaTpud (Na*) u kanpuus (Ca*), YTO MOKET BbI3BATh
aHOMaJIbHbIe Pa3pA/bl HeHPOHOB U CyI0poru. BHyTpuKIIe-
TouHBIA Ca®* Urpaer KJIIOUEBYIO POJIb B SIIUJIENITOTEHE3E, a
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€ro JIUCPEryJISIIUs CIIOCOOCTBYET SMUIENTHYECKUM IIPU-
crynam [15].

Iimyramat (GA) sB/seTCsT OCHOBHBIM BO30Y’KIAIOIIHM
HEUpOMeNATOPOM, TOT/IA KaK Y-aMHUHOMACIIAHAS KHUCIO0Ta
(TAMK) — OCHOBHBIM TOpPMOBAIKM. JlucOamaHc MeKIy
3TUMH HEHUpPOMeIUaTOpaMHU CBsSI3aH C [MaTOT€HE30M BIIU-
sencuu [17]. Tlocste UHCYJIPTa HEHPOHBI BBIAEJISIOT U30bI-
TOYHOE KOJIU4YecTBO GA, KOTOpOe BO3/IEHCTBYET Ha peIer-
Topsl AMPA 1 NMDA, obecrieuriBas mputok Ca?* B IOCTCH-
HanTHYecKre HelpoHbl. 130bITouHOE KotmyecTBO GA Ha-
KaIlJINBAeTCsl B CHHATIICE, IIPOIOJIKasi OKAa3bIBAaTh DKCANTO-
TOKCHUUecKoe JieficTBre. B actporurax GA mpeBparaercs B
[JIIOTAMHUH, KOTOPBIH 3aTEM BO3BPAIIAE€TCs B IIPECHHATITH-
yeckre KieTku win IAMK-unrtepHelipoHbl. CHUIKEHHE
yYpOBH# miyTamataekapbokcuiassl (GAD) win riyramuHa
MOKET yMeHbIIUTh cuHTe3 TAMK, uTO MpUBOAUT K mepe-
BO30Y?K/IEHUIO U IOBBIIIAET PUCK SIIJIENITHUECKHUX ITPUCTY-
mnos [18, 19].

T'opMoOHaJIbHASA TUCPETYJISAIIIA

Bo3HUKHOBEHME HHCYJIBTA MOXKET BbI3BAThH AUCHYHKITIIO
U, B CBOIO OY€PE/Ib, HApyIlIeHNe OTPUIATETbHON 00paTHOHN
CBSI3U B THUIIOTAIAMO-THUIIO(PU3aPHO-HAATIOYEYHHKOBOH CU-
CTeMe, YTO MPUBOJUT K IOBBIIIEHUIO YPOBHS KOPTHU30JIa B
opraHu3Me. V30BITOK TJIIOKOKOPTUKOUJIOB MOXKET H3Me-
HATDH CTPYKTYPY U (PYHKIIMIO HEHPOHOB, PACIIOIOKEHHBIX B
KJIIOUEBBIX JIUMOUUECKNX 00JIacTsIX, TEM CAMBIM ITOBBIIIAS
BO30YIIMOCTh HEUPOHOB U CHIKAs ITOPOT CYA0POKHOH To-
TOBHOCTH [20]. L[eHTpa/IbHBIH KaJIbMOMIYJIHH PETYJIHPYET
ypoBeHb Ca>* B OpraHU3Me UeJIOBEKa, a ET0 CHHTE3 KOHTPO-
JipyeTcsi GUOTeHHBIMU AMUHAMHU B TOJIOBHOM Mo3re. Peak-
usa Ha crpecc, BpidBaHHbIT OHMEK, yckopsier mpeparie-
HUe AodaMUHA B aIpeHAJIMH U HApyIIaeT TOPMOHATbHBIN
O6anaHc. BrocseAcTBUM BBICOKHME KOHIIEHTDAITUU aJIpeHa-
JINHA W HUBKHE KOHIIEHTpanuu JodaMUHA MOTYT BIUATH
Ha IeHTPAJIbHBIN rOMeocTa3 KaJbMOAY/INHA U HOHOB Ca>",
mpuBOAs K TpaBMaM [21]. A. Wulsin u coaBT. 00HAPYKIIIH,
YTO TUIIOKAMII COEPKUT OOJIBIIIOE KOJIMUECTBO TJIFOKO-
KOPTUKOUJHBIX PELIeNTOPOB U UPE3BhIUAHO UyBCTBUTEIIEH
K TOPMOHAJIBHBIM BO3AEUCTBUAM [20]. ITU KINHHUYECKUE
JIaHHbIE YOETUTEIFHO CBUIETEIBCTBYIOT O IATOJIOTUYECKUX
peaKnusax Ha CTPEeCC, CIIOCOOCTBYIOIIUX SIUJIENITUYECKOU
AKTUBHOCTH.

MaroreHes no3gHMX NpucTtynos

HapymieHnue 11e;ioCTHOCTH

remaTodHnedaInIecKoro 6aprepa

enmoctHOCTS TeMaTo3HIEedannyeckoro daprepa (I'9B)
UTPaeT KJII0YEBYIO POJIb B IO/IE€PIKAHUN FTOMEeOCTa3a e HT-
paJIbHON HEPBHOU cucTeMbl. [9B COCTOUT U3 MEPUBACKY-
JIAPHBIX KJIETOK, MUKDOIJIUU, ACTPOIUTOB M 0a3aJbHBIX

MmemOpaH [22]. Bose3Hb 11epebpaybHBIX MEJIKHUX COCYIOB,
KOTOpasi BKJIIOUAET IopakeHue rnepopaHTHBIX apTEpHH,
apTepyoJI, BeHYJI U KallUJUISPOB, HEPEJIKO SIBJISIETCSI OCHOB-
HOU npuynHON mnoBpexzaenus I'Db na done OHMK [23,
24]. UccnenoBanus in vitro moxasaiv, 4ToO ITOBPEXKIEHUE
I'9B noBsimaeT Bo3byaumocts HelipoHoB [25]. Y. David u
COaBT. OOHAPYKUJIU, UTO MOBpekaeHre I'9b mpuBogut k
U3MEHEHUIO HKCIPECCHU aCTPOIUTOB U CHUKEHUIO TIOTJIO-
meHus K*; B pe3ysibTaTe HOBBIIIIEHNE KOHIIEHTPAIUU BHE-
keToyHoro K* BBI3BIBAET aHOMAaJbHbIE HEHWPOHATbHBIE
paspsizpl, MPUBOAAINNE K cygoporam [26]. IIpumeua-
TEJIbHO, UTO MOBpeXkienre I'9b sBisieTcst He TOJIBKO MaTo-
reHeTHYecKuM (haKTOPOM, HO U CJIEJICTBHEM CYZ[OPOT.

OKUCIUTENBHBIN CTPECC

Bnaromapsa CBOMM YHUKAJbHBIM (PU3UOJIOTHIECKUM
CBOUCTBaM TOJIOBHOU MO3T OY€Hb UYBCTBUTEJIEH K OKHCITH-
TEJIBHOMY CTPECCY, B OTBET Ha KOTOPBIH BO3HUKAIOT OCTPBIE
HEHPOBOCIIA/IUTE/IbHBIE PEAKI[UU, UTO YCHUJIUBAET BBICBO-
0OK/TeHre TMPOBOCHAUTEIBHBIX MOJIEKYJ. Bocmanuresnb-
Hble peakIlMd TEeCHO CBsi3aHbI ¢ cyfoporamu. Ha camom
JleJie BocIiajJieHue, acconurupoBatHoe ¢ [119, He BO3HUKAET
HU30JIMPOBAHHO, a CBSI3aHO C U3MEHEHUSIMH B MUKPOOKDY-
JKEHUU TKaHeH TOJIOBHOTO MO3Ta, BKII0Yas (U3HU0JIoTHYe-
CKIe U3MEHEHUs TJIHAIbHBIX KJIETOK, JIEHKOIIUTOB U SHI0-
TeJINAJFHBIX KJIETOK WJIN HapYIIeHUs aHTHOTeHe3a U reMOo-
auHaMUKH [27]. TIOCKOJIBKY BOCHAIUTE/IbHBIE (DAKTOPBI
CHIDKAIOT CY/IOPOKHBIHN MTOPOT, HAPYIIIEHUE PETYIISAIIUN aK-
THUBAIMK U KaTaboJM3Ma BOCIAJIUTEIbHBIX KJIETOK B II0-
BPEK/IEHHBIX HEPBHBIX TKAHAX SBJISIETCSA KIIOUEBBIM (Dak-
TOPOM B Pa3BUTUM dmujercuu [28, 29].

H3MmeHeHUA B HEIPOHHOUI ceTH

113 — dopma GHoKaIBHON SIUIIENICUH, CBA3AHA C U3Me-
HEHUSIMU B HEHUPOHHBIX ceTsX. S. Spencer Mmokasas, 4YTo
JIBYCTOPOHHHE KOPKOBBIE U IOJIKOPKOBBIE CTPYKTYPHI TO-
JIOBHOTO MO3Ta aHATOMHYECKH U (YHKIIMOHAJIBHO CBS-
3aHBI: aHOMaJIbHAsI aKTUBHOCTH B JIIOOOH YaCTU BJIUSET HA
JIpyTHe CTPYKTYPHI. DTH /IBE CTPYKTYPHI B LI€JIOM OIIpezie-
JISTIOT KJIMHUYECKUE TIPOSIBJIEHUSI U XapPaKTEPUCTUKU DJIEK-
TposHIiedaorpaMmbl (III7), cBs3aHHBIE C CYIOPOKHOM
aKTUBHOCTBIO [30]. Ha ceroaHsImHuil 1eHb OOJIBIIHHCTBO
HCCJIEJIOBAHUH, ITOCBSIIEHHBIX UCCIE0BAHUI0 HEUPOHHBIX
cereir pu [113, OpuIM COCPEIOTOUEHBI HA KOHKPETHBIX
HEHPOHHBIX IENAX, HEPBHBIX BOJIOKHAX, CHHANTHYECKUX
CTPYKTypax U 3JIEKTPOGU3HNOJIOTUUECKUX CBA3SIX. OTHAKO
HCCJIeIOBAHUM, TMOCBSAINIEHHBIX HW3MEHEHUAM (GYHKI[HO-
HJIBHBIX ceTell y marueHToB ¢ I3, HeIOCTaTOYHO, YTO
TpebyeT MPOBe/IeHI S IOIIOJIHUTEIbHBIX UCCIIeIOBAHUM JIJ1s1
YCTaHOBJIEHUS] B3AaUMOCBA3U MEKAY HEHPOHHBIMU CETSIMU
u [113.
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IIposmdepanua riiuajabHbIX KJIETOK

I'inanpHBle KJIETKU PeryaupyloT BBIXKUBAeMOCTh Hel-
POHOB, a TaKXKe CTPYKTYpy U (GYHKIHWIO cHHAIcoB. Ha
MO3HUX CTAZUAX I1epeOpPOBAaCKYISAPHBIX 3a00eBaHUN
nposudepanusa TIHAJTbHBIX KJIETOK MOKET IIPOBOIHPO-
BaTh JNWJIENTHYECKUEe NpUIazku [31]. AcTpouursl,
OKpY’KaloIlue HOPMaJIbHbIE HEUPOHBI, CIIOCOOCTBYIOT
BOCCTAHOBJIEHUIO U pereHepariu HeHPOHOB, B TO BpeM:
KaK pEeaKTUBHBIE ACTPOIUTHI, 0Opas3ymoIuecs BOKPYT
oyara Iopa’keHHus, He BBIIOJHAIT 3Ty QyHKIuio. Hop-
MaJIbHbIE ACTPOIUTHI NOTIOMAT K+ 1 CHHTE3UPYIOT UH-
rubutopubiii MeguaTop TAMK, B TO BpeMs KaK PeaKTHB-
HBIE aCTPOIIUTHI MeHee CIOoCOOHBI moriyomars K+ u
MMEIOT IOHWKEHHBI MeMOPAHHBIN MOTEHI[UAJ, YTO Jie-
JlaeT HEPBHBIE KJIETKU 00Jiee CKIIOHHBIMU K JIETIOJISIPU3a-
I[MH; 5TO IOBBIIIAET BO30OYAMMOCTh U BBI3BIBAET aHO-
MaJIbHbIE Pa3ps/bl, KOTOPble B KOHEYHOM HTOTE ITPUBO-
AT K cynoporam [32]. H. Stefanits u coast. coob1iuiu 06
YBEJIMUEHUN IJIOTHOCTH OJIUTO/IEHAPOIINTOB B 6€JIOM Be-
IecTBe TUNIIOKaMIIa M HEOKOPTeKCce y MaIeHTOB C 3IIHU-
nencueit [33]. Tem He MeHee cnenuduueckas posab IJIU-
QJIBHBIX KJIEeTOK B maToreHese 111D Hyx7aeTca B fajib-
HeHIIeM N3yJYeHUH.

T'emeTnyeckoe HacjIeAOBaHUE U MyTalluH

I[IpumepHO 30% 3NUIENTHYECKUX CHH/IPOMOB Yy 4eJio-
BEKa JIETEPMUHUPOBAHBI TeHeTHUYeCcKH [34]. MccrenoBa-
HUE «CIIy4al—KOHTPOJIb» € ydacTueMm 389 MarueHTOB C
11D moxazamno, yro nosumopdusm resa CD40-1 C/T
KOppeJupyeT ¢ BOCIpUUMYNBOCTRIO K ITMD u cucrema
CD40/CD40L yuactByeT B ee maroreHese [35]. Ilomu-
mopdusm rena ALDH2 rs671 cBs3aH ¢ Ipeapacrosio-
’KeHHOCTBIO K 113 u BiudAeT Ha ypoBeHb 4-HNE, uTto ne-
JIaeT ero MOTeHIUaJIbHBIM IpeaukTopoM I1M3 [36]. Io-
suMopdusM rs16944 UHTEpJIeHKHUHA-1[ TakkKe He3aBU-
CHMO CBfI3aH C BOCIPUHUMYUBOCTEIO K IV, BO3MOXKHO,
M3-32 MOJAYJAIUYN UHTEPJIEHKUHA-1[3, yIaCTBYIOIIETrO B
maToreHese [TV [37]. Y manueHTOB ObLIU 0OHADYKEHBI
MyTaHTHbIE (DEHOTHIIBI B T€HAX, KOAUPYIOIINX TOTEHIU-
an3aBucuMble Ca?*-KaHaJbl, CBA3aHHBIE C JIUJIENTUYE-
CKOH sHIedasonaTueil. Pazjimynple MyTanuu B 5THX Te-
HaxX [PUBOJSAT K MIUPOKOMY CIEKTPY 3a00IeBaHUM U Ha-
pymeHuil ¢yHKnui mosra. VcciemoBaHue IociezoBa-
TeJIbHOCTEH TeHOB IAI[MEHTOB ¢ BIHUJENCcHeld BBIABUIIO,
uto reHbl KCNQ2, CACNA1A, ASAH1, GRIN2A, SCN1A,
MECP2 u KCNT1 cBsi3aHbI ¢ Cy0pOTaMU, SIUJIENTHYE-
CKON »sHIedasonaTuel, ABUTATEJIBPHBIMH PAaCCTPOH-
cTBaMU U MUTpeHbIo [38]. TakuMm 06pa3om, reHHas Tepa-
U TOTEHIIUAJIBHO MOXET CTAaTh HOBBIM U 3(hQPEKTHB-
HBIM MeTo0M Jieuenusd ITH1D.

Jpyrue Bo3MOKHbI€ NATOTeHEeTUYeCKHue

MeXaHU3MBbI

Ha dopmupoBanue IIMO BAuAIT Kak TeHETUUYECKUE
daxTopsl, Tak U (PaKTOPBI OKpyKatoiel cpeabl. IloBpex-
JIEHUs WJIH MeTaboJn4yecKre M3MEHEHUs, BbHI3BaHHBIE
OHMEK, 00BIYHO IIPOSIBJIAIOTCA Yepe3 7 JAHEW; YeM BbIIlle
k03GPUINEeHT periepdy3uu, TeM BbIIIe PUCK Pa3BUTHSA CY-
nopor. Bosee Toro, coob1manoch, YTo reMoCuzIEpo3 Koppe-
smpyet ¢ passutueM [ [39], a moBpexxneHne HEUPO-
HaJbHBIX KJIETOK, BBI3BAHHOE T'eMOCHU/IEDUHOM, MOXKeT
IIPUBECTH K SIUJIENTOTeHHON CHHATITHYECKOH PEKOMOMHA-
nuu. TakuM 06pa3oM, TeMOCH/IEPO3 SBJISETCS IOTEHITU-
aJIbHBIM IpeAukTopoM ITHD.

MporHo3upoBaHue n neyeHune NMN3

Bbuomapxkepst ITND

Bruomapkepsl STHUIENTOreHe3a MOTYT IIOMOYb B IIPOTHO-
3upoBaHuu pa3BuTus [IM3J. OcTpoe OBpeKAEHNE HEHPO-
HOoB nnpu OHMK (rumokcus, mertabonudeckas JUCHYHK-
nus, riaobanpHasg runonepdysus, SKCAUTOTOKCUYHOCTH
IyTamMara, TUCHYHKINA MOHHBIX KAHAJIOB U HapYyIIEHUe
I'9B) 3amyckaeT HEHPOBOCIAIMTEIBHBIN KacKa. ITO MpPHU-
BOJUT K BBICBOOOXKAEHUIO MEAUATOPOB BOCIIAJIEHUS
(DAMP, UHMTOKHWHBI, XEMOKHHBI, KOMILJIEMEHT, MIPOCTa-
TJIAHAWHBI U (PAKTOPBI POCTA), UYTO MOKET BHI3BATH JVIC-
(yHKIIMIO HEMPOHOB M acTPOIJINU, HapyllleHUe CHHAITU-
YECKOU Iepesiayd, IOBBIIIEHHYIO BO30yJUMOCTb, I'HMOENb
HelpOHOB, IVIN03 U HapyllleHue HeliporeHesa. Bece aTo Mo-
JKeT OBITh BOBJIEUEHO B SIMJIENITOTEHE3 [40, 41].

HekoTopble MOJIEKYJIBI BOCHAJIEHUs, BBICBOOOMKIAEMBIE
niocie OHMK, orieHUBaIHCh KaK MOTEHIINAIBHBIE OrOMap-
Kephbl OCJIOKHEHUM, TaKUX KaK reMopparudeckas TpaHC-
dopmanusa wiau mHEBMOHUA [42, 43]. OHAKO UX POJIH B
nporo3upoBanuu [11D ocraeTcsa HeonpeieIeHHOH.

OuaroBble CUMITOMBI cyzopoxkHoro mpunazka (OCCIT)
CBA3aHBI C IOBBIIIEHNEM YPOBHA MOJIEKYJIBI /IT€3UH HEePB-
vbix k1eTok (NCAM) u CHU)XXKEHUEM YPOBHsI PeIlenTopa
daxTopa Hekposa omnyxosu 1 (TNF-R1) B KpoBU B TeUeHUeE
nepBbIx 6 1 mocsie OHMK [44]. NCAM moKeT yKa3bIBaTh
Ha 60J1ee BBICOKYIO CHHAITUYECKYIO IJIACTUYHOCTD Y ITaITH-
entoB ¢ OCCII [45], a TNF-R1, Oyayun mpoBOCIaINTETH-
HBIM ITUTOKMHOM, MOXKET OKa3bIBaTh IPOTHUBOCY/I0POKHOE
nevictue [46]. Huskue ypoBau TNF-R1 B KpoBHU narues-
ToB ¢ OCCII MoryT yKa3pIBaTh Ha IOBBIIIIEHHOE CBA3BIBA-
Hue 5Tux perentopoB ¢ TNF-a Bo Bpems HelipoBocmase-
HusA, BeizBanHoro OHMK.

II113 6p1a cBaA3aHa ¢ 6osee HU3KUMU YPOBHAMH Kaslb-
OUH-cBA3BIBaIOIIEro Oeska S100B u 6esika TEIJIOBOTO
moka 70 k/la (Hsc70), a Takxe ¢ 6ojiee BHICOKUMH yPOB-
HAMM H/IOCTaTHHA B KPOBH B TeueHHe 6 U Mocje Havyaia
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OHMIK [47]. Yacrora pasutust IT1D cocraBuia 17% y ma-
I[MEHTOB C OTKJIOHEHHSIMH 10 BCEM TpeM GHOMapKepam I10
CPaBHEHUIO C MeHee UeM 1% y ManueHToB 6e3 OTKJIOHEHHUH.
H. Eriksson u coaBT. HabJ0AaTH MOBBIIIEHHBIE YPOBHU
O6uoMapKepoOB IOBPEXKEHUsI TOJIOBHOTO Mo3ra (S100B,
JIETKUX HEeHPOoUIaMEHTOB, Tay, TJIMAJBHOTO (PUOPUILIISAP-
HOTO KHCJIOro OeJika U HedpoHcHenduIecKor eHoJ1a3bl) y
marueHToB ¢ [T1D [48]. S100B u Hsc70 npuHaziexar K ce-
MercTBy 0enkoB DAMP, KOTOpbIEe BBICBOOOXKIAIOTCS BO
BpeMs HelipoBocnaseHus mociie OHMK [40]. CHmkeHue
YPOBHsI 3TUX OE€JIKOB y MAI[MEHTOB C MO3JHUMHU IPHUCTY-
IMaMHu MOKeT ycyryouTs moBpexaenue I'9b [49]. umocra-
TUH, MTHTUOUTOP aHTHOTeHEe3a, CII0COOCTBYeT HEHPOreHe3y
U KJIeTOYHOH nposindepanuu [50]. [ToBeieHHas sKcmpec-
CHSI DH/IOCTATUHA MOXKET HAPYIIUTh BOCCTAHOBJIEHUE KJIe-
TOK IIOCJIE TOBPEKIEHUs TOJIOBHOTO MO3ra. Pasjiuuus B
6uoMapkepax y Hal[e€HTOB ¢ PAHHUMU U MO3HUMU IPU-
CTyIaMH MOATBEPIKIAIOT, YTO STU THIII IPUIIAIKOB HMEIOT
pasyinuHble MeXaHH3MbI [51]. BroMapkepbl KpOBU MOLYT
YJIyUIIUATH POTHO3 MAueHToB ¢ I1MD U UCIoIb30BaThCs B
JIONIOJTHEHNE K KJIMHUYECKUM WJIN BHU3YaJIU3UPYIOIIUM
JIAaHHBIM.

IIporHozuposanue 1113 ¢ nomoibio AT

JIT' obnasaeT BHICOKUM BPEMEHHBIM pa3pelieHueM U
SIBJISIETCST «30JIOTHIM CTaHZAPTOM» JIJIsSl BBISABJIEHUS MapKe-
POB BIIIJIENTOreHe3a U HKTOT€HETHYECKOM MMaTOJIOTHH [52,
53]. Cucrematuueckuii 0630p U MeTaaHAJIN3 BBIABIIA HK-
TIBHYI0 ¥ WHTEPUKTAIBHYIO SIMUJIENTH(MOPMHYIO aKTHB-
HOCTh Ha MOCTUHCYIbTHON Ay 7 1 8% manueHToB COOT-
BETCTBEHHO [54]. JuTebHbIE MOHUTOPUHT I MOKeT
TIOBBICUTH OTU 3HAUEHMUS.

B ycroBusix wHTeHCHBHOU Tepamuu I3 HeobxouMa
JUTSL TUATHOCTUKY U JIEYEHUS CYZOPOT U SIMIIEITHIECKOTO
craTyca, 0COOEHHO HEKOHBYJIbCHBHBIX IIPUITIAIKOB [55—57].
V nmanuenTtoB ¢ OHMK snuientuyeckas aKTUBHOCTH BbI-
siByisieTcss B 17% ciydaeB [58]. Ilpu uieMuyeckoM WH-
CYJIbTE CYyZOPOTH HAOJIIONAIOTCS V 11% MaI[UeHTOB, U3 HUX
9% — HEKOHBYJILCUBHBIE IPUTIAJIKU U 7% — HECYIOPOKHBIN
SIUJIENTUYECKUH cTaTyc [59—61], KOTOPBIN CBsA3aH C He-
0J1arONMPUATHBIMH KMCXOJaMKU U IIOBBIIIEHHOU JIeTajlb-
HOCTBIO [62]. [IpocIeKTHBHOE HCCIeIOBaHUE BBISIBIJIO He-
CYZIOPOKHBINA SIMUJIENITHYECKUN CTATyC Y 4% IMalMEeHTOB C
OCTPBIM HUIIIEMUYECKHM UHCYJIBTOM [63].

OrpaHuueHHble faHHble 0 posau DI B Helpococyau-
CTOM OTJIeJIEHUM IOKa3bIBAIOT, UTO Y 1/5 MAI[UEHTOB C
SIUJIENTUYECKUMU IPUIIAAKAMU ObLIM HCKIIOYUTEIBHO
ayieKTporpaduueckre HpUCTynbl [64]. KpaTkoBpemeH-
Hasa IIT BeraBmiia 22,7% OCCII y manueHTOB ¢ UIIEMU-
YEeCKUM HWHCYJIbTOM B OacceiiHe mepejHel MO3TOBOU ap-

TepUH, KOTOpble ObLIN UCKIIOUUTENHHO 3JIeKTporpadu-
yeckuMHu [65].

Panuasa 99T moxkeT IOMOYb B IIporsosuposanuu [119 u
nubdepeHITUTPHON TUATHOCTUKE MEXKAY SIUJIEeNTHYe-
CKUM TIPHUIIAJKOM U TPAH3UTOPHOU HIIEMUYECKOU aTaKOU
[66—69]. OcHOBHBIM (akTOpoM pucka Ha DI sBJsgETCS
paHHee MPOsIBJIEHE HHTEPUKTAJIbHOU SITUIENTH(MOPMHON
akTUBHOCTU. DI MOKET MOATBEPAUTH KITUHUUECKUH TUaT-
HO3 BIJIENITUYECKOTO TPUIIAIKA MEHEee UeM B 1/2 MpeAro-
JlaraeMbIX CJIydaeB, B TO BpeMsA KaK y 90% IaIeHTOB C
TPaH3UTOPHOU UIIeMIYecKol aTakor D" 6pUIa HOPMATB-

v

HOMH.

®apmaxkorepanusa [TV

Iespto IIEPBUYHON MPOMIIAKTUKY SBJISETCS CHIKEHHE
BEPOATHOCTH BO3HUKHOBeHUs [IMD ¢ MOMOIIBI0 MeInKa-
MEHTO3HBIX CPEJICTB, & BTOPUYHON — CHIKEHUE BEPOSITHO-
CTU INOBTOPHBIX IPHUCTYNOB y nanueHTtoB c [IMD. Ilanu-
€HTHI, MepeHeCIIne HHCYJIbT, HYKAAITCI B JJIUTEIbHOM
IpreMe aHTUTPOMOOITUTAPHBIX IpEnapaToB U CTAaTHHOB,
TaKUX KaK aleTHICATHIIMIOBAS KHCI0Ta, KOTOpas CHH-
JKaeT PUCK CyZOPOT 3a CUeT YJIyUIlleHUs TPAHCIIOPTA IMUTa-
TEJIbHBIX BEIECTB U YMEHbBIIEHUs JIEKTPOJIMTHBIX Hapy-
meHu# [70]. CTaTUHBI CHUKAIOT CUHTE3 XOJIECTEPUHA U 13-
MeHAIOT dKcnpeccuio NMDA- u AMPA-penenTopos, yBe-
JIMYUBasi MO3TOBOM KPOBOTOK U YMEHbINIasl pa3Mep ouara
uHdapkra [71].

ApTepuanbHas TUIEPTEH3Us SIBJISETCS PACIPOCTPAHEH-
HBIM OCJIO?KHEHHEM I10CJI€ HHCY/IbTA. BJI0KaTOPhI KasbIire-
BBIX KAHAJIOB, TaKHe KaK HUMOJUIHUH U HUQPETUNNH, a
TaK’Ke BepalaMuI U JUITHA3EM, IIPOSIBJISIIOT IIPOTUBOIIIH-
JIENTUYECKHE CBOMCTBA, CHUIKAS CYIOPOKHBIH mopor [72].

Okos0 90% mnarueHToB ¢ 19 HauMHAIOT NMPUHUMATH
MPOTUBOAMWIeNTHYecKe mnpenapathl (II9I1) mocse mep-
Boro mpucryna. [I9I1 BoccTaHABAMBAIOT OAaJlaHC MEKIY
BO30YKIAIONTUMH U TOPMO3AIIUMU HEUPOMeIUaTOPaMH,
BO3ZEHCTBYsI Ha MOHHBIE KaHAJIbI, PEIENTOPbI, TPAHCIIOP-
Tepsl U pepmenTsl. 1911 III mokonenus, Bkaovas GpuBa-
pareram, IepaMIiaHe’, scukapbasenHa amerar, eHoda-
MaT U Jlakocamuj, 3OGEKTUBHBI B CHIDKEHUU YaCTOTHI
MIPUCTYIIOB U XOPOIIIO IepeHocsITes [73].

Jlakocamu/i MeIJIEHHO WHAKTHBUPYET MOTEHIINAI3aBU-
CHMble HATPHEBbIE KAaHAJIBI W PEryJIUPyeT BO30YAHMMOCTD
HEHUPOHATBHBIX KJIETOK, YTO JiejiaeT ero 3 GeKTUBHBIM IIPU
neuenuu 1IN [74, 75]. LleHoGamaT MOKET IIPUMEHSATHCS
JUTSI KOHTPOJIS pepPaKTEPHBIX MPUCTYIIOB, CHUXKAA UX Ya-
crory 6ostee ueM Ha 50% [76]. ITanuentsl ¢ II1D meMoH-
CTPHUPYIOT 60Jiee BBICOKYIO JIOJITOCPOYHYIO ITEPEHOCHMOCTD
OpuBaparieTaMa ¥ JIaKOCaMU/Ia 10 CPABHEHHIO C APYTHUMU
JIEKapCTBEHHBIMHU CPEICTBAMMU.
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Pesucrentnocrs 1T

BocnanuTesnpHble peakiiuu U noBpexzeHue I'DB mocie
OHMK u3MeHAIT CBONCTBAa PEIeNTOPOB HeHpOMeInaTo-
POB U MOHHBIX KaHAJIOB, YTO MOXKET IIPUBECTH K aHOMaJIb-
HOMY PEMOJEIUPOBAHUIO M PA3BUTHIO JIEKAPCTBEHHOU
ycroituuBocTu K I13I1. IlaToreHeTUUECKUE IIyTH, BEAYIIIHE
k I3, pa3nuyaroTrcd, 9YTO BJIUAET HA PUCK PA3BUTHUSA JIe-
KapCTBEHHOH YCTOWYMBOCTU Y Pa3HBIX ITaleHToB [77]. Jle-
KapCTBEHHAS YCTOWYMBOCTh BO3HUKAET IPUMEPHO y 20%
nanueHToB ¢ [1M19 u3-3a paKkTOpoB pHcKa, TAKUX KaK MOJIO-
IO Bo3pacT Hadasa 3aboJieBaHMA, BBICOKMH Oay 1o
mkase NIHSS, snumienTudyeckuil CcTaTyc M CIOHTaHHOE
KPOBOUBJIHUsIHKE B MO3T [78, 79]. PeTpociekTnBHOE uccie-
JIOBaHUe I10Ka3aJI0, YTO PUCK CYZIOPOT CHUIKAETCs ¢ Bo3pac-
TOM. ITO MOKeT ObITh CBSI3aHO CO CHUKEHUEM ILJIACTHYHO-
CTH HEHPOHOB M BBICOKOU UyBCTBUTEJIHLHOCTBIO K JIEKAPCT-
BaMm [80]. nauBuyaibHbIe PA3INYUs B PEAKIUIX HA Jie-
kapcrsa senaor [1911 HeadekTuBHBIMU U1 1/3 TanMeH-
TOB ¥ MOT'YT BBI3BIBATh IOOOYHBIE PEAKIIMH U OCIOKHEHUS
[81]. TTosTomy manmenTst ¢ I1MD HyX/a10TCSA B MHAUBUY-
QJIBHOM MEJVKAMEHTO3HOM JIeYeHUU JIJIl KOHTPOJIA WU
MHUHUMHU3aOUU SIWJIENTHYEecKUX npucrymnos. Howmo-
rpaMMa, OCHOBAaHHAsA HA JIETKOAOCTYIIHBIX KJIMHHYECKUX
IlepeMeHHBIX, MOXKET CJIYKUTh NHCTPYMEHTOM JJI IIepco-
HAJIN3UPOBAHHOI'O IIPOTHO3UPOBAHUSA PE3UCTEHTHOCTU K
1113 [78].

3aKniouyeHne
[TVID npexncrasiseT coO0H CI0KHOE X MHOTOIPAHHOE CO-
CTOsIHHE, Tpebylolee KOMIUIEKCHOTO IOJIX0/Ia K JIMarHO-

CTHKe U JiedeHHnIo. HecMOTpsl Ha 3HAUUTE/IbHBIE JIOCTHKE-
HUA B IOHUMaHUU IaToreHesa u Jjedenuu 111D, mHOTUE
BOIIPOCHI OCTAIOTCA OTKPBHITBIMH. CyIecTBYeT HECKOJIBKO
MIEPCIIEKTUBHBIX HAIIPABJIEHUH /IS TAIBHEHIIINX UCCIIET0-
BaHuii I1113. PazpaboTka U yTouHeHHEe OGHOMAPKEPOB HIIH-
JlenToreHes3a MO3BOJIAT IPOTrHO3UPOBATh, ¥ KAKUX IallieH-
TOB IIOCJIE WHCYJIbTA MOTYT BO3HHUKHYTH IIPUCTYIBL. OTHU
3HAHUSA TAKXKe OYZyT ITOJIE3HBI /IS IPOBE/IEHUS UCCIIEN0-
BaHWH, NOCBAIIEHHBIX TepalWM dNujaencuu. MHCygIpT
IpezicTaBiIsieT cOO0H yI0OOHYI0 MOZIENb JJIs1 TAKUX UCCIIE/T0-
BAaHUH, IIOCKOJIBKY SIIMJIENITOTEHHBIH WHCYJIBT OOBIYHO
UMeeT YeTKyl0 KapTUHY, a NPOMEXYTOK BPEMEHU MeXIy
nHGAPKTOM U HAa4aJIOM CyZOPOT IIPEJOCTaBIsAET BO3MOXK-
HOCTh JIJISI TEPAINleBTHUYECKOr0 BMeIaTeabcTBa. KpaitHe
B2)KHO HCCJIEZIOBATH BJIMSAHUE, IEPEHOCUMOCTh U B3aWMO-
nericrBue 1311 y naniueHTOB, IEPEHECITNX HHCYJIBT. Takke
HeoOXOAMMO U3y4uTh B3auMmozeiicreue II9I1 ¢ mepopais-
HBIMU aHTUKoary/JssHTaMu. Hakonel, TpebywoTrcs OoJiee
TOYHBIe GHOMaPKEPHI IIPOJI0JIKAIOINEHCS SIMUIENTHIECKON
aKTHUBHOCTH, YTOOBI OIPE/ENINTh, KAKUM IalleHTaM MO-
JKeT OBITh 1osie3Ha orMeHa 1911, 9To Mo3BOIUT ONTUMU3U-
poBaTh JiedeHre U yJIy4lIUTh Ka4ecTBO KU3HU NallleHTOB
1Iocjie MHCYJIbTA.
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AP\ FARMAMONDO
BIOMEDICA

5 + JNIET ONbITA PABOTbI
B POCCUU N CTPAHAX CHI

OTKPbIBAA OOCTYN
K MHHOBAUWNOHHbLIM
MPENAPATAM

O6rafas BbICOKOM 3KCMEePTM30M B BOMPOCaX 3TUKM,
HOPMaTMBHOM OOKYMeEHTaLMK, paboTas B COTpyOHUYecTBe
C MeAMLIMHCKMM COOBLLECTBOM, Mbl 06ecrneymBaem
OOCTYM K NepenoBbiM MHHOBALMOHHbIM MeOULMHCKUM
TEXHOMOTMAM U1 NperapaTtaM Mo BceMy MUpy.

HALWW NAPTHEPBDI

§ NMPO®ECCUNOHAJIbHbIE COOBLLIECTBA

B napTtHepcTBe ¢ HauMoHanbHbIMUW M MeXXOyHapoaHbIMU
I'IpOdDeCCMOHa]'IbeIMVI MeOULMHCKMMM CoobLLEeCcTBaMM
Mbl CTPEMUMMCA cOeNnaTb nepenoBble MHHOBALLIMOHHbIE
MeToObl Ne4YeHnd O6LLI,e£I,OCTyI'|HbIMI/1 0N Bpayen.

@ MEOVULUMNHCKUE YYPEXOEHNA N ANTEKU

Mbl paboTaeMm C COTpYOHMKaMM 30paBoOOXpaHeHMs
rMo BCeMy MUpPY, YTO6bl 3ddeKTUBHbIE Pa3paboTKM
CTAHOBU/IUCH OCTYMHbIMU B KaYKO0M CTpaHe

M B KQYKOOM permoHe.

&9 DOAPMALIEBTUMECKUE

N BUOTEXHOJIOT'MYECKUE KOMIMAHUNU

Mbil pa60TaeM C MHHOBaTOpPaMn B obnacTax OHKOJ1ornu,
remMaTosiormn, HeBposiormn, SHOOKPUHOOIrnNKn,
MMMYHONOIrnn, Kapamnosnormn n MHOrnx apyrmx.

gg NALUEHTCKUE OPFTAHU3ALIMU

COBMECTHO C MauUMeHTCKMMKM opraHu3aumsaMm
Mbl CTOEMUMCH K TOMY, UTOObI KaXKAbIM NaLMeHT
nony4an Heobxoommoe eMy, COBpeMeHHOoe fiedeHune.
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