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®PAKLIUHU TUIA3MBI KPOBH B KAUECTBE JIEUEHH ST KOTHUTHUBHBIX PACCTPOMCTB,
CBS3AHHBIX CO CTAPEHMEM

HEPEKPECTHAA CCBIJIKA HA POJACTBEHHbBIE 3AABKH

B cootsercTuu ¢ paznenom 35 Konekca 3akonoB CIIIA § 119 (e), nanHas 3asiBKa 3asiBJsieT
NPUOPUTET MO AaTe MOAAYH NpenBapuTeNbHON 3asBkH Ha mateHT CIIIA Ne 62/412258, mopanHoOH

24 oktsa0ps 2016 r.; onucaHnue KOTOPOH BKIIFOYEHO B JAHHBIN JOKYMEHT MOCPEICTBOM CCBLIKH.

OBJIACTD TEXHHWKH

JlanHO€ M300peTeHne OTHOCUTCS K MPO(UIAKTUKE U JIEUEHUIO 3a00JI€BaHUH, CBA3aHHBIX
co crapeHueM. M300peTeHre OTHOCUTCS K MPUMEHEHHUIO MIPOAYKTOB KPOBH, TaKUX Kak (paxiuu
IUIa3Mbl KPOBH, Ul JIEUeHUs W/WIM MPENOTBPALIEHUs COCTOSHHUMN, CBSI3aHHBIX CO CTapeHUeM,

TaKUX KaK HEMPOKOIHUTUBHBIE U HENPOAEreHepaTUBHbIE PACCTPOICTBA.

YPOBEHb TEXHUWKH

Hiskecnenyrolee onrcaHue npeasaraeTcs TONbKO B KaUueCTBe CIIPaBOYHOIN HHpOpManun
Y He TIPU3HAETCS NPEIeCTBYIOINM YPOBHEM TEXHUKH JUIs JAHHOTO N300peTeHus.

Crapenue sBnsieTcss BaKHBIM (DaKTOPOM pHUCKA JUII MHOTHX 3a00JIeBaHUI dYeloBeKa,
BKJIFOYAsi KOTHUTHBHBIE HAPYIIEHUS, paK, apTPUT, MOTEPI0 3PEHHs], OCTEOonopo3, auader,
CepleuHO-COCY AUCThIE 3a00JIeBaHUs M MHCYJIBT. B oMONHEHNEe K HOPMaJIbHOH 1OTEpe CHHATICOB
B XOIE €CTEeCTBEHHOTO CTapeHHUs, NOTeps CHHAICOB SBJSIETCS PAHHUM MAaTOJOTMYECKHM
coObITHEM, OOIIUM JUIsi MHOTHX HEHPOAETeHEPATUBHBIX COCTOSIHHM, M HAMJIYYIIUM 00pa3oM
KOppeNupyeT ¢ HEHPOHAJIBbHBIMH W KOTHUTHUBHBIMH HAPYLICHHSMH, CBS3aHHBIMU C O3THMHU
coctosiHusIMU. [0 CymiecTBy, CTapeHHe OCTaeTCs CaMbIM IOMUHHUPYIOIUM (HaKTOpPOM pHCKa
HelponereHepaTUBHbBIX 3a00JIEBAaHHH, CBA3aHHBIX C IEMEHIIMEH, TAKUX Kak 00JIe3Hb AJbLreiiMepa
(AD) (Bishop, N. A. et al. , Neural mechanisms of ageing and cognitive decline. Nature 464(7288),
529-535 (2010); Heeden, T. et al. , Insights into the ageing mind: a view from cognitive
neuroscience. Nat. Rev. Neurosci. 5(2), 87-96 (2004); Mattson, M. P. , et al. , Ageing and neuronal
vulnerability. Nat. Rev. Neurosci. 7(4), 278-294 (2006)). CrapeHue BIusieT Ha BCE TKaHU H
(yHKIMM OpraHu3Ma, BKJIOUYAs LEHTPAJIbHYIO HEPBHYIO CHCTEMY, a CHIDKEHHE TaKuX (pyHKIUI,
KaK KOTHUTHBHAS CIOCOOHOCTb, MOXET CEPhE3HO IMOBJIMATH HAa Ka4eCTBO >KM3HU. JleueHwe
CHIDKEHMsSI KOTHUTHBHBIX CIIOCOOHOCTEH W HEHPOAETeHEePAaTUBHBIX PACCTPOHCTB HMEJO
OTpaHUYEHHBIN ycrexX B MPOQUIAKTUKE U PeBEPCHU HapylmeHHH. [1o3ToMy BaskHO OmpenenuThb
HOBbIE€ METONbI JICUCHUs U TIOANEpPKaHWS KOTHUTUBHOW LEJOCTHOCTH IYyTEM 3aIUThl OT

CTapeHHst, IPOTUBOACHUCTBHS €My WM peBepcHHU ero 3G (HeKToB.
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CYIMHOCTDL U30ObPETEHUA

JlanHOE M300peTeHne OCHOBAHO HAa MPOW3BOJCTBE M HCIIOJIB30BAHUH MPOAYKTOB KPOBH
IUI JIeYeHWs W/WIM TIPeJOTBPAINEHUs] BO3PACTHBIX PACCTPOMCTB, TAKUX KAaK COCTOSHUS C
KOTHUTHBHBIMH HAapYyLICHUsMH, BO3PACTHAs JEMEHLUS M HeHpoJereHepaTHUBHbIE 3a00JEBaHMUS.
JlanHoe n300peTeHne MpU3HAET, CPEeOH MPOYEro, HEOOXOAMMOCTb HOBBIX TE€PANUi ISl JISUSHHSI
w/unm  TpoQUIAKTUKM  KOTHUTHUBHBIX  HApYILIEHWH,  BO3PAaCTHOM  JEMEHLUUU U
HelponereHepaTuBHbIX 3a0oeBaHuil. ITonydeHHbIe U3 KPOBH U IJIa3Mbl KPOBH KOMIIO3ULIUH IO
TAHHOMY M300PETEHUI0 OTHOCATCS K PELISHHIO MPOoOJIeMbl HEeyjau U HEIOCTATKOB COBPEMEHHBIX
Tepanuil MmyTeM HCIONb30BaHUS (Ppakuuil MiasmMbl KPOBH, MPOSBILSIIOMUX 3((PEKTUBHOCTL B
JeUeHUH W/WIM TpOPHUIAKTUKE KOTHUTHUBHBIX HApPYLIEHWH, BO3PACTHOH JEMEHLIUH W
HelipojereHepaTUBHbIX 3a0oJjieBaHUHN. JlOMONHUTENBHO, NaHHOE H300peTeHHe OTHOCUTCS K
OenkaM, MIEHTU(UIHMPOBAHHBIM BO (PpakiMsAX IUIa3Mbl KPOBH, KOTOpbIE JMOO MOIYT CaMH
nposBIATh 3((PEKTHBHOCTD B KAUECTBE JIEKAPCTBEHHBIX WM MPOPHIAKTUYECKUX CPENCTB AJIS
KOTHUTUBHBIX HApYLUIEHUH ¥ BO3PACTHOH JAEMEHLUH, JHOO SBJISIOTCS MHIICHAMH IS
MHTHOMPOBAHUS TOMOIHUTEIbHBIMUA areHTaMH.

JlaHHOe mM300peTeHHne TakKe NMPH3HAET, YTO Pa3jIndus B COIEPXKAHUU Oellka MEXay
paznu4yHbIME (QpakIUsIMH TJ1a3Mbl KpoBu (Hampumep, dpaxuusmu, s¢dmoentamu (effluents),
«ppakuusimu  mnasmel»y  (“Plasma  Fractions”), OenkoBoii (¢pakiuel Iuia3Mbl, PacTBOPOM
YeJOBeYeCKOro aJp0yMHHA) MOTYT OTBe4YaThb 3a NPEAOTBPALICHHE W/MIM YyIy4IIeHUe
OMpeNeNeHHbIX KOTHUTHBHBIX HAPYIICHUH 1 00JierdeHne HelipoiereHepaTUBHBIX 3a0oseBanuii. B
Ka4eCTBe NMPUMEPA, a HE C LIEJTbI0 OTPAHUYEHUS], BAPUAHTBI OCYIIECTBIECHHS JAHHOTO H300peTeHHS
JIEMOHCTPHUPYIOT, YTO MPOCTO OOJIee BHICOKAsi KOHLIEHTPALHs aJlbOyMUHA B TperapaTax pacTBopa
yenoBedyeckoro anvOymmHa (HAS) He sBiseTcs IBWXKYLIEH CHIoH, oOecredyrBaroIie
YJIYYLIEHHYI0 KOTHUTUBHYIO CIIOCOOHOCTH, CBSI3aHHYIO C mpenapaTtamu OenkoBod (pakiuu
riasmbl (BOIT) ¢ Gonee HU3KUMU KOHIIEHTPALMSIME aJTbOYMUHA.

KpoBb 1 i1a3mMa KpoBH MOJIOZIBIX TOHOPOB MPOAEMOHCTPHPOBAIH YIIYUIIEHHE H PEBEPCHIO
paHee cymecTBoBaBIINX 3((eEeKToB cTapeHuss MO03ra, B TOM YHCJIE€ HAa MOJIEKYJSIPHOM,
CTPYKTYpHOM, (DYHKIIMOHATBHOM U KOTHUTUBHOM ypoBHsiX. (Saul A. Villeda, ef al. Young blood
reverses age-related impairments in cognitive function and synaptic plasticity in mice. Nature
Medicine 20 659-663 (2014)). JJanHoe n300peTeHne OTHOCUTCS K (pakumsaM u 3 QaroeHTam
IUTa3Mbl KPOBH, HEKOTOPBIE M3 KOTOPBIX TPAIULHMOHHO HCIIOJNB30BAIMCH JJISI JIEYEHHs IIOKa
MALHMEHTA, U K OTKPBITHIO TOTO, YTO OHH SIBJSIIOTCS () () EKTUBHBIMU B KAYECTBE CIIOCOOOB JICUSHHUS
KOTHUTHBHBIX HAPYIIEHNUH, CBSI3aHHBIX CO CTAPEHHUEM.

Takum oOpa3om, B COOTBETCTBHU C aCMEKTaAMH JAHHOTO H300pETEHUs], MpeiararoTcs

CTHIOCOOBI JIEYEHHUS CBA3AHHBIX CO CTAPEHHEM KOTHUTHBHBIX HAPYLIEHUH, BO3PACTHOM JAEMEHIINH
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W/ HerpoJereHepaTUBHBIX 3a00JIEBAaHUI C HCMOIB30BaHUEM (PAKIUN MPOAYKTOB IJIa3MbI
KPOBU. ACHEKTbI CIOCOOOB BKJIFOUAIOT BBEACHHWE (PAKIMU IUIa3Mbl KPOBU HHIUBUAYYMY,
CTpaarolIeMy WM TIOABEPKEHHOMY pHCKY pPa3BUTHS ACCOLMHPOBAHHOTO CO CTapeHHEM
KOTHUTHBHOTO HApyLICHHs WM HEWpOAEereHepaTuBHOro 3aboneBaHus. JOMOJIHUTENbHBIE
aCTIeKThI CITOCOOOB BKJIIOYAIOT BBEACHNE (PPaKLIMH ITa3Mbl KPOBH, TIOJYYEHHOMN OT ITyJia TOHOPOB
OTIPENENIEHHOr0 BO3PACTHOIO AMAINAa30Ha, WHAWBUAYYMY, CTPAAAIOLIEMy WM MOJBEPKEHHOMY
PUCKY  pa3BUTUSl KOTHUTHUBHBIX  HApYIUIEHHWH, CBSI3aHHBIX CO  CTapeHHeM. Tlakxke
NPeAyCMaTPUBAIOTCS PEAreHThI, YCTPOHCTBA U MX HAOOPBI, KOTOPbIE HAXOMAT MPUMEHEHHE MpU
NPaKTUYECKOHN peann3aliy CrocoO0B M0 TaHHOMY H300pETEeHHIO.

B BapuanTe peanusanuu u3oOpereHHs, Gpakuus IUIa3Mbl KPOBH MOXKET MPEACTAaBIATH
co0oli, HampuMep, OAHY M3 HECKOJNBKUX (pakiMi IIa3Mbl KPOBH, IOJYYEHHBIX B pe3yJbTaTe
nporiecca ppakmOHUPOBAHHS KPOBH, TAKOro Kak npouecc ppakuuonuposanus no Kony (Cohn),
OIMCaHHBIN HIKe. B ipyrom BapuanTe peanusauny, GpakLus mia3Mbl KPOBU MOXKET OTHOCHTBCSI
K THITy, Ha3bIBAEMOMY B JAHHOM JIOKYMEHTE «(ppaxiys Mia3Mbl», KOTOPBIN IPENCTaBIsIET COOO0M
pacTBOp, COCTOSIIIMI M3 HOPMAJBHOTO YeJIOBEYECKOro anbOyMuHa, anbda- u Oera-riao0yIuHOB,
raMma-rjao0yiuHa M ApYrux OeNKoB, MO OTAENBbHOCTH HJIM B BHIE KOMIUIEKCOB. B npyrom
BapUAHTE peanu3alyy, Gpakuus MIa3Mbl KDOBH MOXKET OTHOCHTBCS K THUIY (PPaKLUH ILIa3Mbl
KPOBHU, M3BECTHOMY CIIELIUAIMCTaM B JaHHOM 001acTH Kak «OenkoBas ppaxius miasmeny (BOIT).
B npyrom BapuanTe peanuzanuu, Gppakuus mia3mMbl KPOBH MOXKET MPENCTABISATh COOOH Hpakiuio
«pacTtBopa venoBedeckoro anbOymuHay (HAS). B eme ogqHoMm BapuaHTe peanu3zanuu, Gpakuus
IUTa3Mbl KPOBU MOXKET MPEACTABISTh COO0H (ppakiiuro, U3 KOTOPOH yIAJeHbI MO CYINECTBY BCE
(bakTOpBI CBEPTHIBAHMSA, C LENBIO COXpaHeHHs 3(P(HEKTUBHOCTH (PAKIUHM MPU YMEHBIIEHHOM
pucke TpoM0O030B. BapuaHThl peanuzanuu M300pETEHHs MOTYT TaKXKe BKJIIOYATh BBEICHUE,
Harnpumep, (pakiyy, MOJYYEHHOH OT MOJIOJOTO TOHOpPA, WM OT MYJIOB MOJIOJBIX IOHOPOB.
Jlpyrodi BapMaHT peanu3anuuyd U300pEeTEeHUs] MOXKET BKJIKOYAaTh MOHUTOPHHT  YJIYYIIEHHS
KOTHUTHBHBIX (DYHKIHMH Y CYOBbEKTa, MOJyHaroIIero JeueHne Gppakunuei rmia3Mbl KPOBH.

BKJIIOYEHHWE [TOCPEACTBOM CCBIJIOK

Bce myOnukannu v MaTeHTHBIE 3asBKH, YIOMSHYTbIE B 3TOM OIMCAHUU, BKJKOYEHBI B
JaHHBIA JOKYMEHT TMOCPEACTBOM CCBUIOK B TaKOH K€ CTEMeHU, KaK ecliu Obl Ui KaKIou
OTIENbHON MyOJNMKAIMK WA TATEHTHOHN 3asiBKH ObLTa CIIEIIHAIBHO U OTIEBHO YKa3aHO MO ee

BKJIFOUCHUEC TTOCPEACTBOM CCBLIKH.

KPATKOE OIIMCAHUWE TPAOHUYECKHUX MATEPHUAJIOB

IIpunaraemele rpaduueckue MaTepuanbl WUIOCTPUPYIOT BapUaHTBl pPeANU3aLUN
n300peTeHNs U, BMECTE C ONUCAHUEM, CITy)KaT IJIs1 MOSICHEHHs n300peTeHus. Ity rpadudeckne

MaTepHralibl NIPECAJIAraroTCsd B Ka4€CTBE WIUIIOCTPALlMK, a HE C LCJIbIO OIPaHUYCHUA! o6paLuaeM
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BHUMAaHHE Ha TO, YTO PA3JIUYHBIEC 3JIEMEHTHI IPaUUIeCKUX MATEPHAIOB MOTYT OBbITh BBITIOJHEHBI
6e3 cobmonenus Macirada.

®urypa 1. Ha Qur. 1 npencrasneHo Bpemsi, IPOBEACHHOE B BEPTUKAJIBHON CTOMKE, AJIs
nonyyaBunx koHTposb, PPF1 unu HAS1 mbiueit NSG B Bozpacte 3 nnu 13 MecsilieB, KOTOPBIX
MOMEINAJIN HA 15 MUHYT B KaMepy OTKPBITOTO MOJIS.

®urypa 2. Ha Qur. 2 npeacrasieHa CKOPOCTb ABUXKEHUS AJIs1 NMOJYyYaBIIUX KOHTPOJb,
PPF1 umu HAS1 mbimeit NSG B Bozpacte 3 win 13 MecsieB, KOTOPBIX MMOMELIAIH B KaMepy
OTKPBITOrO NoJist Ha 15 MUHYT.

®urypa 3. Ha @ur. 3 npencrasiieHa NpOHAEHHAs IUCTAHLMS [JIs1 [IOJY4aBIIUX KOHTPOJIb,
PPF1 nnu HAS1 mbimeit NSG B Bo3pacte 3 unu 13 mecsies, KOTOPbIX TOMeLAI Ha 15 MUHYT B
KaMepy OTKPBITOTO MOJIS.

®urypa 4. Ha Pur. 4 npencrasieHo BpeMs, nposeneHHoe MplmaMu NSG B Bo3pacte 3
wii 13 mecsues, nonyudaBimmuMu KoHTpoJb, PPF1 wnmu HAS1, B HOBOM pykaBe nabupuHTa B
curHanbHOM (cued) Tecte ¢ Y-00pa3HbIM TaOUPUHTOM.

®urypa S. Ha ®ur. 5 npeacraBieHO COOTHOIIEHUE BPEMEHH, IPOBEIEHHOIO MbILIAMU
NSG B Bo3pacre 3 min 13 MecsieB B HOBBIX M 3HAKOMBIX pyKaBax JaOMPHUHTA (COOTHOLIECHHE
HOBBIN:3HAKOMbIE) B CHUTHAJIBHOM TeCTe C Y-0OpasHbIM JaOMPUHTOM, NPU BBEACHUU MbIIIAM
kontposist, PPF1. umu HAST1.

®urypa 6. Ha Our. 6 npeacrasieHa ckopocts ABrxkeHus Mbieii NSG B Bozpacre 3 unu
13 mecsues, nony4aBmux KoHTposib, PPF1 umu HASI, B curHaapbHOM TecTe ¢ Y-00pa3sHbIM
JaOUPHUHTOM.

®urypa 7. Ha ®ur. 7 npencrasneHa npoiieHHas AUCTaHLUs epemereHus Mbimeit NSG
B Bo3pacte 3 wiu 13 MecsleB B CUTHAJIBHOM TecTe ¢ Y-00pa3HbIM JJAOUPUHTOM, TIPU BBEIEHHUU
MmbIam koHTposs, PPF1 wnun HAST.

®urypa 8A. Ha Qur. 8A mpencraBieH NPOLEHT BPEMEHU 3aMUPAHUs B KOHTEKCTHOM
TECTe MaMsITH YCJIOBHO-pe(IeKTOpHON peakiuu ctpaxa (contextual fear conditioning test for
memory) y mbimei NSG B Bo3pacre 3 wiu 13 mecsines, nony4daBirux KoHTposib, PPF1 win HASI.

®urypa 8B. Ha ®ur. 8B npencrabieH NPOLEHT BPEMEHM 3aMHUPAaHMsS B CIYXOBOM
CHUTHAJIbHOM TeCTe MaMsTH YCIOBHO-pepIeKTOpHON peakuuu ctpaxa y mbiield NSG B Bozpacre 3
u 13 mecsiues, nonyuyasmux koHTpodb, PPF1 nnu HAST.

®urypa 9. Ha ®ur. 9 xOnM4eCTBEHHO NPENCTABJIECH NMPOLIEHT BPEMEHU 3aMHUPaHMs Ha
NPOTSDKEHUH MTOCTEAHNX 90 CEKYH CHTHAJIBHOTO TECTA IMAMSITH YCIOBHO-Pe(IEKTOPHON peaknu
crpaxa y mbeimeit NSG B Bo3pacte 3 u 13 mecsues, nomydaBmux KoHTpoJib, PPF1 nunu HAST.

®durypa 10A. Ha ®ur. 10A npencrasneH naTeHTHbI nepuon nabupuara baphca,

HCTIOJIb3YE€MOT0 JJIsl TECTUPOBAHUSI IPOCTPAHCTBEHHOM namsTu. [IpencrasieH JaTeHTHBIN NEPUOA



10

15

20

25

30

JOCTUXKEHUs 1iesieBoro oreepctusi y mbleil NSG B Bospacte 3 u 13 Mecsies, mojgy4daBLINX
koHTpousb, PPF1 nnu HAST.

®urypa 10B. ®ur. 10B npencrasiser KOIMYECTBEHHYIO OLICHKY CPEAHUX 3HAYEHUH AJIs
NOCJIEIHNX 3 UCTIBITAHNH, n300pakeHHbIX HAa Pur. 10A.

®urypa 11A. Ha @ur. 11A npencraBieHO KOJIWYECTBEHHOE ONpPeieNIeHNE YUCa KIETOK
C MOJIOKUTENIbHBIM OKpalrBanueM Ha nabmkoptus (Doublecortin, Dex), siBistromuiicss Mapkepom
HOBOOOPA3YIOMINXCSl HEWPOHOB, B 3yOuaToit m3BwinHe Mblineir NSG B Bo3pacte 3 u 13 mecsues,
nonyyaBmux KoHTposdb, PPF1 unn HAS1 nBaxnbl B Hemenro Ha NPOTSHDKEHMM mepuoaa o 6
MECSLIEB.

®urypa 11B. Ha ®@ur. 11B npencrabieHO KOJIUYECTBEHHOE ONPEACIICHUE YUCTIA KIIETOK
C TOJIOKUTENbHBIM OKkpammuBaHueM Ha Ki67, sBisomuiicss MapkepoM NpoiuepHpyrLImx
KJIETOK, B 3yOuaToii n3puianHe Mpleid NSG B Bo3pacte 3 u 13 mecsLeB, NOTy4aBUINX KOHTPOJIb,
PPF1 unu HAS1 nBaxbl B HeAen0 Ha NPOTSHKEHUH Neproja 10 6 MeCsLEB.

®urypa 12. Ha @ur. 12 npencraBneHa KOJUYECTBEHHAs OLIEHKA YHCJA KIETOK C
MOJIOXKUTENIbHBIM OKpamuBaHueM Ha Dex y 13-mecsunbix Mpledt NSG, nosny4daBIIMX KOHTPOJIb,
PPF1, 1X xonuentpuposannbiii HAS1 nnu 5X xonuentpuposansbsiii HASI, Tpu pasa B Henento
B TEUEHUE IISITH HEJENb.

®urypa 13. Ha ®ur. 13 npeacraBieHa KOJUYECTBEHHAs OLIEHKA YHUCIA KJIETOK C
MOJIOXKHUTEIBHBIM OKpatnBanueM Ha Ki67 y 13-mecsiunbix Mbimeit NSG, nojy4aBImux KOHTPOJIb,
PPF1, 1X xonuenrpuposannbiiit HAS1 unu 5X xonuentpuposanusiii HAS1, Tpu pasa B Henento
B T€UEHUE 51T HEAEIb.

®urypa 14A. Ha ®ur. 14A npexncrasieHO YUCIO NOABEMOB Ha 3aJJHUE JIallbl B KaMepe
oTKphITOro NoJIst y Mbieit NODscid, mony4aBimux aBa pa3a B HEENO BHYTPUBEHHON HHBEKLHEH
B XBOCTOBYIO BeHY (pu3uosioruueckuii pactsop (kontposib) win PPF1, HaumHas ¢ Bo3pacra 6
MecsileB. Uncno nogpseMoB Ha 3aHUE JIallbl U3MEPSUIM B Te4eHUe 15 MUHYT mocie NoMeleHus
MBILIEN B KAMEPY OTKPBITOTO MOJIS.

®urypa 14B. Ha @ur. 14B npencrasnena CKOPOCTb ABUKEHUS B KAMEPE OTKPBITOrO MOJIA
MBILIEH, KOTOPBIM ABaXKIbl B HEJENI0 BBOAWIM BHYTPHUBEHHOM MHBEKIMENW B XBOCTOBYIO BEHY
¢dusnonornueckuii pactsop (koHTponb) win PPF1, Haunnas ¢ Bo3pacra 6 mecsieB. CKOpOCTh
WU3MEpsUIN B TeueHue 15 MUHYT nociie NOMEIEeHUs MbIIIEH B KaMEPY OTKPBITOrO MOJIS.

®urypa 14C. Ha @ur. 14C npexncrasieHo pacCTOsiHUE, TPOHEHHOE B KaMePE OTKPBITOr0
TOJISA, AJ1s1 MbILIEH, KOTOPBIM ABaXK/bl B HEJEJIO0 BBOAWIN BHYTPUBEHHOIN HHBEKIMEN B XBOCTOBYIO
BeHy (Qusuonornueckuii pactsop (koHtposnp) wiu PPF1, Haumbas ¢ Bo3pacta 6 Mecsues.

CxopocTb n3Mepsii B TeueHHue 15 MUHYT nociie MOMELIeH sl MbIlIel B KaMepy OTKPBITOrO MOJIsL.
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®urypa 15. Qur. 15 n3obpaxkaer naTeHTHBIN neproa JabupunTta bapHca 1 runmokamr-
3aBHCHMOE NPOCTPAHCTBEHHOE 00yueHue 1 namMsTh. [IpeacraBieHo BpemMst JOCTHKEHUS LIEIEBOTO
oTBepcTHs y craperomux Mbimeit NSG (B Bozpacre 12 mecsues), nony4aBmux 150 MK KOHTPOJIS
(u3nOIOrNUecKOro pacTBopa, MOJIONOH miaa3mel, 3¢ dmroenta I wim s dmroenta /111

®urypa 16. ®ur. 16 npencrasiser BIUsHUE MOJIOAON 4yenoseueckon miasmel, PPF1 u
KOHTPOJIs1 PU3HOIOTUYECKOrO paCTBOPA Ha THIIIOKAMIT-3aBUCHMO€E ITPOCTPAHCTBEHHOE 00yUeHHe
U NaMsATh y cTaperomux camios mbieid NSG (B Bospacre 12 mecsues). Mpimu nonyyanu 150
MKJ OCBETJICHHOW MOJIONON uenoBedeckoll Iwasmbl (Mosonmass miasma), PPF1  wmm
(U3MOIOrNUECKOro pacTBOPa TPH pa3a B HEAEIIO BHYTPUBEHHO (1. V. ) B TeUeHUE 4 HEZlelb, a 3aTeM
7IBa pa3a B HENENI0 Ha MPOTSHKEHUH Henenb 5 U 6, KOTOpble ObUIM HENEeNsMU INPOBEIEHUS
OMHCBIBAEMOTO TecTUpoBaHus. [IpencrasieH gareHTHbIM nepuoy noctkenus yoexwuma (hold) B
nabupunTe bapHca s ka0l 3KCIIepUMEHTAIbHOM IPYIIIIBL.

®urypa 17. ®Qur. 17 npeacrasiser BIUsAHUE MOJIOAOH uenoBeueckoi miuasmel, PPF1 u
KOHTPOJIST (PU3HNOJOrMYECKOrO PacTBOPA HA CPEIHUH JIATEHTHBIH MEPHO HAX OJKACHUS LIeJIEBOTO
oTBepcTusi yabupuHTa bapHca i MOCHENHUX TPeX HUCMBITAHUN KaXKOOTO IHSI MCIIBITAHHI.
Craperoume mbiimu NSG (B Bo3pacte 12 mecsies) noay4anu 150 MK OCBETJIEHHOW MOJIOOH
YesoBeYeCKol miasMbl (Mosionasi tasma), PPF1 wnu ¢gusnonoruueckoro pacteopa Tpu pasa B
HENe0 BHYTPUBEHHO (i. V. ) B TeYeHUE 4 HeelNb, a 3aTeM JIBa pa3a B HEAEINO Ha MPOTSDKEHHU
Henenb S U 6, KOTopble ObLIH HEACSIMH MTPOBEICHUS] TECTUPOBAHMS.

®urypa 18. ®ur. 18 npencrasnser BIUsSHUE MOJIOAON yenoseueckoil miuasmel, PPF1 u
KOHTPOJIsT (PU3HUOJIOTHYECKOTO PAcTBOpa HAa BBDKHBAEMOCTb KJIETOK, OIpPENENIEMYI0 IO
netektuposanuto BrdU (Opompesokcuypununa). Craperomue mbimu NSG (B Bo3spacte 12
MecsLeB) nonydanu 150 MKJT OCBETIIEHHOM MOJIOOHN 4esIOBeYeCKOH MiIa3Mbl (MOJIOAast Tia3mMa),
PPF1 wnu ¢u3nonoruueckoro pacTeopa TPU pas3a B HEHENI BHYTPUBEHHO (1. v. ) B TeyeHue 4
HeJellb, a 3aTeM JBa pa3a B HENENI0 Ha MPOTSKEHUH HeNedb S U 6, KOTOpbie ObUTM HEAENSIMU
IIPOBEJEHUS MOBEACHYECKOro TecTupoBaHus. Ilocne ymepiBieHus: MPOBOAWIN aHAIU3 CPE30B
TUINIIOKAMIIA.

®urypa 19. Ha ®ur. 19 npencrasneHo BausiHue kontpois, PPF1 u HAS] Ha
nposnndepanuo HeHpocdep B KyJIbType KOpbl rojoBHOro mosra. Ha ¢urype mpencrasieHbl
npuMepbl U300pakeHUi HeWpochep W3 KOPTUKAJIBHBIX KyJabTyp mocie 21 mHS in vitro,
BusyanusnpoBaHHbx 1 Tujl, DAPI wium Tujl u DAPL

®urypa 20. Ha ©ur. 20 npeacrasneno BiusiHue koHTpous, PPF1 u HAS1 na cymmapnyto
JUIMHY HEUPUTOB B KYJIbTYPE KOpPbI TOJIOBHOI'O MO3Ta.

®urypa 21. Ha @ur. 21 npencrasneno Biaustaue Hocutens, PPF1 u HAS1 Ha poct cdep

U OTPOCTKOB B KyJbType KOpBI rOJIOBHOrO Mosra. JKenras okpacka mpencTaBiseT cdepsl, a
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pO30Basi OKpacka IpesCTaBiIsieT HEHPUTDI, ONpesieSIeHHbIE C TOMOLIBIO TPOrPaMMHOTIO aJirOPUTMa
IncuCyte (Essen BioScience, Inc. , Ann Arbor, MI).

®urypa 22A. Ha ®ur. 22A mnpeacTaBieHO KOJIUYECTBEHHOE OIpeNeeHue 4ucia
Helipocdep, B IPOLIEHTAX OT IPYIITBI HOCUTEJIS, B KOPE TOJIOBHOT'O MO3ra SMOPHOHOB Mbitiei E14-
15, cycnennupoBaHHON B HelpoHanbHON OaszanpHON cpene, nomonHeHHOH B27 m 2 MM
rnytamakca (Glutamax) (socurens), PPF1 (10% ot 5% martounoro pacrsopa) nimn HAS1 (10%
ot 5% MaTOYHOTO PacTBOpPA).

®urypa 22B. Ha Qur. 22B npencrableHO KOJIMYECTBEHHOE OINPEAECICHUE IJIUHBI
HEMPUTOB, B MPOLIEHTAX OT IPYMITbI HOCUTEJS, B KOPE FOJIOBHOTO MO3ra S MOpHOHOB Mbliiei E14-
15, cycnenanpoBaHHOM B HelipanbHOH Oa3anbHOM cpene, nonoaHeHHoH B27 n 2 MM riayTramakca
(nocurens), PPF1 (10% or 5% wmarounoro pacteopa) mnmu HAS1 (10% ot 5% martouHoro
pacTBopa).

®Purypa 22C. Ha Qur. 22C npencraBieHO KOJHUECTBEHHOE OIpEesIeHHue YUCIa TOUEK
BETBJICHUS] HEHPUTOB, B IPOLIEHTAX OT IPYIIIbI HOCUTENS, B KOPE FOJIOBHOTO MO3ra SMOPHOHOB
mbimeit E14-15, cycnennupoBaHHOH B HeifipoHanbHON 0a3ainbHOM cpene, nononHeHHon B27 u 2
MM rnyramakca (Hocutesb), PPF1 (10% ot 5% marounoro pactBopa) wiu HAS1 (10% ot 5%
MaTOYHOT'O PacTBOPA).

®urypa 22D. Ha Qur. 22D npencraBieHO KOJIMYECTBEHHOE OINpPENENIeHHE pa3mepa
Helipocdep, B IPOLIEHTAX OT MPYIITbI HOCUTEJIS, B KOPE FOJOBHOIO MO3ra SMOPHUOHOB Mbilei E14-
15, cycneHmupoBaHHON B HeHpoHaJdbHON OaszanbHOH cpene, nomosHeHHOH B27 u 2 MM
rnytamakca (Hocurenb), PPF1 (10% ot 5% wmarounoro pacreopa) mwiu HAS1 (10% ot 5%
MaTOYHOTO PacTBOPA).

®urypa 23. Ha ®ur. 23 npencraBieHO KOJIMYECTBEHHOE ONpeeIeHre Ynciia Herpochep
C TMOJIOKUTENIbHBIM OKpaIlUBaHHEM Ha Sox2, KOTOpble ObutH 00pabOTaHbl KOHTPOJIBHBIM
HocuTeneM (HelTpalibHas OasabHas cpena ¢ nodasnenuem B27 u 2 MM riyramakca), PPF1 (10%
ot 5% marounoro pactsopa) uii HAS1 (10% ot 5% marounoro pacteopa). Oxpammsaaue Sox2

SIBJIIETCS. UHANKATOPOM MOTEHLMAJAa Helipochephl K HeUpPOreHesy.

HOJAPOBHOE OIMMCAHUE CYIMHOCTHU U30OBPETEHN A

1. Bcerynnenne

JlanHOe M300peTeHrne OTHOCUTCS K HUACHTU(PHUKAIMH U OOHAPY)KEHHIO CHOCOOOB H
KOMITO3ULIUI Ay JIeYeHUs] W/WUIM TNPOPHIAKTUKHA KOTHUTHUBHBIX HApPYIIEHHWH, BKJIFOYAs
BO3PACTHYIO AEMEHIMIO U HelpoaereHepaTuBHble 3aboneBanus. OnucaHHBIE 37€Ch CIOCOOBI U

KOMIIO3HWLIMKU 1JIs1  JICUCHUA CY6T:>6KTOB, CTpagaroux TaKUMU paCCT‘pOfICTBaMH, ABJIAKOTCA
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acrieKTaMu JaHHOro n3o0pereHus. CriocoObl U KOMITO3ULINH, OMIMCAHHBIE B TAHHOM JTOKYMEHTE,
NOJIE3Hbl B MPENOTBPALIEHHMH KOTHUTHBHBIX HAPYILIEHWH, BO3PACTHOW JEMEHIMH U
HelponereHepaTUBHbIX 3a00JI€BaHUM, YIYYIIEHUH CHMITOMOB KOTHUTHBHBIX HapyIIEHUH,
BO3PACTHOHN AEMEHLIMN U HeHpoereHepaTUBHBIX 3a00IeBaHuUIl;, 3aMeNIEHUH IPOrPECCUPOBAHMUS
CBSI3aHHBIX CO CTapeHHeM KOTHUTUBHBIX HAPYIIEHWH, BO3PACTHOH JEMEHIHH U
HelporereHepaTUBHBIX 3a00NeBaHUll, W/WIN PEBEPCHUH NPOTPECCUPOBAHUS CBSI3aHHBIX CO
CTapeHHeM KOTHHUTUBHBIX HApyLIEHWH, BO3PACTHOH HEMEHLUMH M HeHpOoJereHepaTHBHbBIX
3a0oneBannii. OcyuiecTBieHne M300pPETEHUs] BKIIIOYAET HCIIOJNIb30BAHHE B KAueCTBE JICUSHHS
¢pakumii mIasMbl KPOBH, TaKUX KaK OHA WJIM HECKOJbKO (pakiui wiu 3PQIroeHTOB,
NOJIyYE€HHBIX B PE3YyJIbTaTe MPOLECCOB (PPAKIIMOHUPOBAHMSI KPOBH, HAIIPUMED, TAKUX KaK MPOLIECC
¢bpaxunonuposanus no Kony, onucannsiii Hke. Bapuant peanusanuu n300peTeHus: BKIIOYAET
UCIIONBb30BaHUE (PPAaKLUU IJIa3Mbl (PAacCTBOPA, COCTOSINErO W3 HOPMAJBHOTI'O HYeJOBEYECKOIO
anpOymuHa, anbda- u 0eTa-roOyNINHOB, raMMa-rioOyJIMHA M JAPYrUX OEJKOB, B3SITHIX IO
OTAENIBHOCTH JHOO B BHIE KOMIUIEKCOB, Aajee HasbiBaeMoro «gpakuus rmiasmbep (“Plasma
Fraction™)). JIpyro#i BapuaHT peanu3aiiy H300peTeH s BKIKYAET UCTIOIb30BAHUE IS JICUEHHSI
OenxoBoii ¢pakuun mirasmel (Plasma Protein Fraction, PPF). Jlpyroii BapuanT peanu3auuu
N300peTeHNs] BKJIFOUAET HCIIONb30BAHUE JUIsI JIEYeHUs] (PAaKLUU PAacTBOPA HEIOBEYECKOIO
anbOymuHa (HAS). Eme onuH BapuaHT peanu3aliyl BKIKOYAET UCTIOIb30BaHUE (P (IIOSHTOB U3
npoueccoB GPaKLUOHUPOBAHUS KpOBH, Takux Kak d¢diroeHt I wmu a¢duroent II/111, onucanHbie
HIKe. JIONOTHUTEbHBIA BAPUAHT PEATU3aLUN BKIFOYAET (DPAKIHIO TIa3Mbl KPOBH, U3 KOTOPOU
ObUTH yAAJIeHBI MPAKTUYECKH BCE (PAKTOPBI CBEPTHIBAHUS C LIEJIBIO COXpaHeHHs 3P PeKTHBHOCTH
NPU OTHOBPEMEHHOM CHMKEHHMH PHCKa TPOMOO30B (HampumMep, cM. mateHTHyo 3asBky CIIIA Ne
62/236710, koTopasi B IOJTHOM 00ObeMe BKJIFOUEHA B TAHHOE OMHCAHKE MOCPEACTBOM CCHLIKH).
ITepen noapoOHBIM OMHMCAHNEM TAHHOTO U300PETEHUsT OTMETHM, YTO CIEAYET NOHUMATb,
YTO 3TO H300pETeHNE HE OrPAHNMYNBAETCS KOHKPETHO OMMCAHHBIMHU CIIOCOOOM HUJTH KOMIIO3HULIUEH,
TaK KaK OHU, KOHEYHO, MOTYT MEHSThCA. Takke clenyeT MOHNMATh, YTO yIOTpeOsieMas B JaHHOM
JOKYMEHTE TEPMHUHOJIOTHSI TpPEIHA3HAYeHAa HCKIFYUTEIbHO MU ONHCAHUS KOHKPETHBIX
BAPUAHTOB peATU3aLH H300PETEHHS U HE SBIISIETCS OTPAaHMYUBAOINEH, TaK KaKk 00beM JaHHOTO
n300peTeHus OyIeT OrpaHMYUBATHCS TOJIBKO MpUiIaraeMoil opMyIioi n300peTeHus.
[lyOnukauuy, OmMMChIBa€Mble B JAHHOM IOKYMEHTE, NMPHUBENEHBbI HUCKIFOUUTENBHO II0
NPUYHMHE UX PACKPBITHS A0 AAThI TIOAAYU JAHHOM 3asiBKH. HUUTO B JTaHHOM TOKYMEHTE HE CIIeyeT
MHTEPIPETHPOBATH KaK AOMYIIEHUE TOTO, YTO JaHHOE M300pETeHHE He MOXKET MPENLIeCTBOBATD
TAaKOH MyONMKaLWU B CHJYy paHee CIelaHHOro m3oOpereHus. Kpome Toro, yka3aHHbBIE AaThI
nyOJMKALUU MOTYT OTJIMYATHCS OT (PaKTHUECKUX AAT MyOJMKALIUH, KOTOPBIE MOTYT HYKIAThCS B

HE3aBUCUMOM MNOATBCPXKACHUU.
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CrnenyeT mMOHMMATh, YTO TIPH YKa3aHWH TUATNA30HA 3HAYCHHH JIFOOOE MPOMEKYTOYHOE
3HAQYCHUE, BILIOTH JO JE€CATBIX I[OJIefI OT BCJIMYHHBI HUKHETO MpEAciia, €CJI1U HHOEC IBHBIM o6pa30M
HE CICAYET M3 KOHTCKCTA, HaXOAALICCCa MCXKAY BEPXHHM U HMXKHUM HNPEACTIaMHU YKA3aHHOI'O
AUAINa3oHa, TaKXKe CUYUTAETCs KOHKPETHO pPackpbITbiM. Kakablii MEHBIIMH AMANa30H,
HaXOI[ﬂH_II/II\/'ICﬂ MEXKOY .]'II-O6blM YKa3aHHbIM 3HAY€HUEM MWW NPOMCXKYTOYHBIM 3HAYCHUEM B
YKa3aHHOM JHAIIa30HE H .]'II-O6I:>IM APYTUM YKa3aHHBbIM HWJIHW MNPOMEKYTOYHBIM 3HAYCHHEM B
YKa3aHHOM JIMara3oHe, BKIIOYEH B 00beM JaHHOrO n3o0pereHus. BepxHuil u HIDKHHUN Mpenessl
OTUX MECHbHINX AWAINIa30HOB MOTYT HE€3aBHUCHMO BXOIAUTH B TaKOM AUaIria3OH UK HE BXOOHUTH B
HEro, M KaXIbli AMANa30H, sl KOTOPOro Jo0oe U3, UM HU OJHO M3, MM 00a IpeneibHbIX
3HAYCHUA BXOIOAT B MCHBIIHNC JUAIIA30HbI, TAKXKE BKJIFOUYCHBI B O6’beM JaHHOI'O I/I306peTeHI/Iﬂ, 34
UCKJIFOUEHHEM JI000ro sIBHBIM 00pa3oM HCKJIFOUEHHOT'O MPEAENbHOrO 3HAUEHHUs B YKa3aHHOM
nauanasoHe. B Tex ciyuasix, Korna yka3aHHbIA HAa3oH BKIFOYAET OJHO MM 00a MpemesbHbIX
3HAYEHUs], TUATa30Hbl, HCKIIOYAoIIUe JII00oe 0HO WK 00a 3TH NpeesbHble 3HAUSHHUS, TaKXKe
BKJIIOUEHbI B 00beM H300peTeHHsI.

Crnenyer OTMETUTD, UTO (opMyJia U300peTeHUs] MOXKET ObITh COCTaBJIEHA TAKUM 00pas3oMm,
YTOOBI UCKJIFOUUTD JIFOOO0H HeoOs13aTeNnbHbIN d1eMeHT. [0 CyIecTBy, 3TO YTBEPKIESHUE JOIKHO
CIy’KMTh OOOCHOBAHHMEM AHTELENEHTHOIO XapakTepa HCIOIb30BAHUS TAKOH HCKIIIOYUTENBHOM
TEPMUHOJIOTUH, KaK «EIMHCTBEHHO», «TOJBKO» U T. I. , B CBSI3U C MEPEUYUCICHUEM 3JIEMEHTOB

HpI/ITﬂSaHI/Iﬁ HJIN UCITOJIB3OBAHHUEM KOTPHULATCIBHOI0» OTrpaHUYCHUA.

Kak Oyzer MOHSTHO KBAJTU(UIIMPOBAHHBIM CIIELUAIUCTAM B JAHHOH OOJACTU TEXHUKHU
MIOCJI€ MPOYTEHUS STOrO ONMUCAHUS, KaKAbIM U3 OTAEIbHBIX BAPUAHTOB PEeAU3aL1H, ONUCAHHBIX
U MPOWIIKOCTPUPOBAHHBIX B JAHHOM JAOKYMEHTE, UMEET OTEJbHbIE KOMIIOHEHTHI U MPU3HAKH,
KOTOpbIE MOTYT OBITh JIETKO BBIAENIEHBI U3, WM OOBEIUHEHBI C, PU3HAKAMH JIF000TO U3 APYTUX
HECKOJIbKMX BApHAHTOB peajn3aluy 0e3 BbIXOJa 3a Mpenesibl oObeMa WIN CYIHOCTH JaHHOTO
n3o0perenus. JIroOOH M3NIOKEHHBI METOA MOXKET OBITh BBINOJIHEH B TMOPSIIKE MEPEYHCICHUS

COOBITHIA UJTH B JTFOOOM PYTOM JIOTHYECKH BO3MOKHOM TIOPSIIKE.
2. Onpenenenus

Ecnu He yka3zaHO MHOE, BCE TEXHUYECKUE U HAYYHbIC TEPMUHBI, UCTIOJB3yeMbIe B JAHHOM
OMKCAHUN, UMEIOT 3HAYEHUS, KOTOPble OOBIMHO MOIPAa3yMEBAIOTCS PSAOBBIM CIEHUATHUCTOM B
00J1acTH TEXHUKH, K KOTOPOH OTHOCHTCS HaHHOE M300peTeHre. XOTs MPHU OCYLISCTBICHUN WU
TECTUPOBAHUN JAHHOTO M300pPETEHHs] MOTYT HCIOJb30BAThCS JIOOBIE CIOCOOBI M MaTepHUaIbI,
AQHAJIOTMYHBIC UJTH KBUBAJICHTHBIE OMMCAHHBIM B JAHHOM JIOKYMEHTE, HEKOTOPbIE BO3MOKHBIE U

NpEANIOYTUTECIIbHBIC CIIOCOOBI U MaT€puajibl OMUCAHbI HUXKE. Bce HY6J'II/IKaLII/II/I, YIOOMAHYTBIC B
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JAHHOM JIOKYMEHTE, BKJIIOYEHBI B HErO IMOCPENCTBOM CCBUIKH JJIsI PACKPBITHS MU ONHCAHHS
CHocO0OB W/MJIM MaTepPHaJiOB, B CBSI3M C KOTOPBIMH LHUTHUPYIOTCS YKa3aHHbIE MyOJIUKALUH.
Crnenyer mOHMMAaTh, YTO JaHHOE OIMCAHMWE 3aMeHseT co0oi Mr0boe OmMucaHhe BKIIFOYEHHOU
nyOJIMKALUY B CTy4ae HAJIMYUS IPOTHBOPEUHI.

Cnenyer OTMETHUTD, UTO B JAHHOM OINMCAHUU M B IpujaraeMoil gpopmyne uzoOpereHus,
(bopMBI €IMHCTBEHHOTO YHCIIA BKIIOYAIOT MHOKECTBEHHOE YHUCIIO, €CJIM U3 KOHTEKCTa SIBHO HE
cnenyer nHoe. Takum oOpa3oM, HampuMep, CChUIKA Ha KJIETKY» BKJIIOUAET B C€0sl MHOXKECTBO
TAKHX KJIETOK, & CChIIKA Ha IIEMITHI» BKJIIOYAET CChIJIKY HA OAWH WJIM HECKOJIBKO MENTUAOB U UX
SKBHUBAJICHTOB, HAIIPUMEP, TMOJIUIENTH/bI, H3BECTHBIE CIIELIUAINCTAM B JAaHHOH 00JIacTH, U T. 1.

IIpu onucaHuM CrocOOOB MO AAHHOMY HM300PETEHMIO, TEPMHUHBI «XO3SIMHY», «CYyOBEKTY,
CUHAMBUIYYM» W «IALUEHT» HCHOJb3YIOTCS B3aUMO3AMEHSEMO U OTHOCATCS K JIIOOOMY
MJIEKONIUTAIOLIEMY, HYXKAAOLEMYCsl B TaKOM JIEYEHHMM B COOTBETCTBUU C PACKPBITHIMU
ciocobamu. Takue MIIEKONUTAIOIIME BKJIIOYAIOT, HANPUMEp, JIOJEH, OBel, KOpPOB, JOIIAAEH,
cBHHel, cobak, KOIIeK, He SBISIOLUIMXCS JIIOAbMU IPUMATOB, MbIIIEH U KpbIc. B onpeneneHHbIX
BAPUAHTAX pealu3aluy, CyOBeKT TpencTaBisieT coOOW He SBISIOINEECS UeJOBEKOM
MJIEKOTIUTAOImee. B~ HEKOTOpBIX ~ BapWaHTaXx  peanusauuy,  CyOBeKT  sIBISIETCS
CEeNIbCKOXO3SICTBEHHbIM JKMBOTHBIM. B Ipyrux BapwaHTax peajqu3alud, CYOBEKT SIBIAETCS
IOMAlTHUM JKMBOTHBIM. B  HEKOTOpBIX BapHMaHTax peaju3aluM, CyOBEKT SBISIETCS
MJIEKONTUTAIOIIUM. B onpeneneHHbIX ciyyasix, CyOBeKT sBIIeTCsl 4eaoBeKoM. Jpyrue cyObeKThI
MOTYT BKJIIOYATh JOMAINIHUX JKMBOTHBIX (Hampumep, co0ak M KOIIEK), JOMALIHHHA CKOT
(HampuMep, KOpPOB, CBHHEH, KO3, JIOWIaneil U T. M. ), TPHI3YHOB (HANpUMeEp, MbIIIEH, MOPCKUX
CBHHOK M KpBIC, HAIIPUMED, B CIIy4ae KUBOTHBIX MOJIENIeH 3a00NIeBaHMs), a TAKXKE MMPHUMATOB, HE
SBJISTFOLIIMXCST 4€JIOBEKOM (Hampumep, ImuMmmnan3e U 00e3bsiH). Ilo cymecTBy, CyOBEKTBI MO
300pPETEHNI0 BKIIFOYAIOT, 0€3 OrpaHWYeHUH, MIIEKONMHUTAKOLINX, HAPUMEp, JIIOJAeH U APyrux
NPUMATOB, TAKMX KaK IIMMIIAH3€ U APYTHE BUIBI BBICIINX 00€3bsH U 00€3bsIH, U T. II. , IPUYEM B
OTPENENEHHBIX BAPUAHTAX Pean3alii CyObEKTaMH SBISTFOTCS JIOIU. TEPMUH «CYOBEKT» TaKxkKe
NOJpa3yMeBaeT BKIIIOUEHHE OCOObI WJIM OpraHM3Ma JIF00Oro BO3pacTa, Beca WM APYTUX
(U3NIECKUX XaPAKTEPUCTUK, MPUYEM CyOBEKTaMH MOTYT OBITh B3POCIbIH, peOSHOK, MIIageHew
WJIM HOBOPO>KJI€HHBIN.

ITon «MoONOmBIM» HIIM «MOJIOABIM HWHIMBHUAYYMOMY» TOAPA3yMEBAETCS WHIWBUAYYM,
KOTOPBIN UMeEET KajJeHAapHbIA BO3pacT 40 jeT uiu MeHblle, HanpuMep, 35 JIET WIN MEHbIIE, B
TOM umnciie 30 JeT uiu MeHblle, HanpuMep, 25 JeT Wiu MeHblle, uin 22 roaa uiu MeHblie. B
HEKOTOPBIX CJIydasiX WHAWBUAYYMOM, KOTOPBIH CIYKUT MCTOYHHKOM TPOAYKTA KPOBH,
COZEPIKALIEr0 MOJIONOTO IUTa3My, SIBIISIETCS MHANBUAYYM B Bo3pacte 10 JeT wium MeHblie,

HaNpUMep, 5 JIeT WK MEHbINE, B TOM Yuciie | Tox win MeHbIle. B HEKOTOPBIX ciiydasix, CyOBeKT
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SIBIIIETCS. HOBOPOKAEHHBIM, M HWCTOYHUKOM NPOAYKTA IUIa3Mbl SIBISETCS MYINOBUHA, MPUYEM
NPOAYKT IUIa3Mbl COOMPAIOT W3 MYIMOBHHBI HOBOPOXIEHHOro. TakuMm o0pa3oMm, «MOJomon» u
«MOJIOZION MHAMBHUAYYM» MOTYT OTHOCHUTBCS K CyOBEKTY B Bo3pacte ot 0 1o 40 net, Hanpumep, 0,
1, 5,10, 15, 20, 25, 30, 35 unu 40 ner. B apyrux ciy4asx, «<MOJOAON» U «MOJIOAON HHAUBUIYYM
MOTYT OTHOCHUTBCS K OMOJIOTHUECKOMY (B IPOTHBOMOJIOKHOCTD KAJIEHAAPHOMY ) BO3PACTY, TAKOMY
KaK y WHAMBHUIYYMa, HE JE€MOHCTPHUPYIOLIEr0 TaKUX YPOBHEHl BOCHAJIMTENbHBIX LIUTOKHMHOB B
I1a3Me, Kakie HaOJI0Mar0TCs y CPaBHUTENBHO OoJiee CTaphlx HHANBHAYYMOB. M Ha000poT, Takue
«MOJIOZIBIE» W «MOJIOABIE WHAMBUAYYMBD» MOIYT OTHOCHUTBCS K Ouojormueckomy (B
NPOTHBONOJOXHOCTh  KaJIEHJAPHOMY)  BO3pacTy, TakOMy Kak y  HHAMBHUAYYMA,
JIE€MOHCTPHUPYIOIIEro 0osiee BBICOKHE YPOBHU MPOTUBOBOCIIAIUTENBHBIX [IUTOKUHOB B IJIa3Me€ T10
CPaBHEHMIO C YPOBHSIMHU Y CPAaBHUTENBHO OOJiee CTapbIX HHAUBUAYYMOB. B kauecTBe npumepa, u
0e3 orpaHU4eHMi, BOCTIAINTENbHbBIA IUTOKUH MPEICTABISIET COOON SOTAKCHH, U OTHOCUTEJIbHAS
paszuuna (fold difference) mexxny MononbiM CyOBEKTOM MM MOJIOABIM MHIUBUIYYMOM U OoJjiee
CTapbIMH WHAMBHIYYMAaMH COCTaBJIsET MO MeHbluel Mepe 20%. AHAJOrMYHO, OTHOCHUTEbHAS
pasHua Mexnay Oosee crapbiMu U Oojiee MOJOABIMM WHAMBHUAYYMAaMH TIO JAPYIUM
BOCHAJMTEIbHBIM IUTOKUHAM MOXKET UCIIOJIb30BATHCS AJIs YKa3aHUS HAa OMOJIOTMUECKHH BO3PACT.
Cm. , marentHyro 3asBky CIHIANe 13/575437, xoropast BKJIIOYEHA B JAaHHBIH IOKYMEHT
HIOCPEACTBOM CChUTKH). OOBIMHO, MHANBUAYYM SIBJISIETCS 3I0POBBIM, HaIIpUMeEp, HHANBUAYYM He
UMeeT IreMaTOJOrHYECKOTO 3JI0KAUEeCTBEHHOTO 3a00JIEBaHUS MM ayTOUMMYHHOTO 3a00JIeBaHUS
BO BpeMst B3siTHsl Matepuana (time of harvest).

Ion «MHAMBUAYYMOM, CTPAfarolINM OT, WJIHM IOABEPXKEHHBIM PHUCKY CBSI3aHHOTO CO
CTapeHHeM KOTHUTHUBHOIO HapylLIeHUs», T[OJpa3yMeBaeTcs WHIUBUAYYM B  BO3pacTe,
cocrapisiroeM 6onee 50% OT ero OKuaaeMoi NMPOAOCUKUTETPHOCTH JKU3HH, Harpumep, Ooee
60%, nanpumep, 6onee 70%, Hanpumep, 6omnee 75%, 80%, 85%, 90%, 95% wmu naxxe 99% ot ero
OKHJ1aeMON TMPOAOJDKUTEIBHOCTH KU3HH. Bo3pact mHmuBuayyma Oyner 3aBHUCETh OT BUAA, O
KOTOPOM HIeT peub. Takum 00pa3oM, 5TH MPOLIEHTHBIE 3HAYSHHSI OCHOBAHbI HA MPOTHO3HPYEMOH
MPOAOJKUTENBHOCTH JKU3HM ISl paccMaTpuBaemoro Buja. Hanpumep, y mroaeit 3To 4enoBek B
Bo3pacte S0 jer unu crapuie, Hanpumep, 60 ner wam crapuie, 70 et wim crapue, 80 jgeT win
crapuie, 90 et wiM crapiie W, Kak npasuio, He crapue 100 net, Hanpumep, 90 jnet, m. e. B
Bo3pacte ot 50 no 100 ner, nanpumepS0 .. .55 ... 60...65...70...75...80...85...90.

.95 ... 100 net wnu crapiue, win Jr06oi Bozpact ot S0 o 100 (1000) neT, KOTOpPHI CTpanaeT
OT COCTOSIHUSI, CB3aHHOIO CO CTap€HUEM, KaK JOMOJHUTENbHO ONUCAHO HUXKE, Hanpumep
KOTHUTHUBHBIX HApyIIEHUMN, CBA3aHHBIX C €CTECTBEHHBIM IPOLIECCOM CTapEeHHs, 4YeNIOBEK,
KOTOpOMy OkoJio 50 nier unu crapiue, Hanpumep 60 net unu crapiue, 70 ner nnu crapue, 80 et

unu crapiue, 90 et unm crapie u, Kak npasuio, He crapiie 100 ner, m. e. B Bo3pacte ot 50 no
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100 ner, nanpumep50 .. .55 ...60...65...70...75...80...85...90...95...100 ner,
Y KOTOPBIX €11€ HE HAYaJIMChb CUMIITOMBI CTAPEHUSA HANPpUMED, KOTHUTHUBHBIC HAPYLICHUS, YE€JIOBCK
a000ro BO3pacTa, CTPANAIOIUIl OT KOTHHTHUBHBIX HApYIIEHHWH BCJIEACTBHE 3a00seBaHMS,
CBSI3AHHOTO CO CTApPEHHEM, KaK JOMOJHUTEIbHO OMHCAHO HIJKE, U YeJIOBeK JI000ro BO3pacTa, y
KOTOPOT'O JAMAarHOCTUPOBAHO 3a00jieBaHHE, CBSI3aHHOE CO CTapeHHeM, KOTOpOoe OOBIYHO
CONPOBOXKAACTCA KOIHUTHBHBIMU HAPYLUICHUAMHA, IIPUYEM Yy UCJIOBCKA €II€ HEC Ha4YajluCb
MPOsABJICHUA CUMIITOMOB KOTHUTHBHbBIX HapymeHHﬁ. COOTBeTCTBYIOH_II/Ie 3HAa4YCHUA BO3pacTa I
CY6’beKTOB, HE ABJIAOMINXCS YEJIOBEKOM, U3BCCTHBI U IPECAHA3HAYUCHBI AJIsI IPUMEHCHUS B JAHHOM
JIOKYMEHTE.

B HUCIIOJIb3YEMOM B JaHHOM OJOKYMEHTEC 3HAUYCHNH, TCPMUH «JICHCHUEC» OTHOCUTCA K UEMY-
TO U3 (1) IpenoTBpaIIeHHs 3a00JIEBAHUS HIIN PACCTPOICTBA, YITH (11) OCTa0IEHUS UJH yCTPaHEHHUS
CHMITOMOB 3a00JIeBaHUSI WIIH PacCTPONCTBA. JleueHre MOXeT MPOBOAUTHCS MPO(PUIAKTHIECKH
(mo Hauana 3a0oneBaHMs) WM TePANeBTUUECKH (TOcie Havaja 3a0oneBaHust). IPPeKT MOKeT
ObITb NMPO(PUIAKTUYECKUM B CMBICIIE MOJHOTO WM YaCTHYHOTO MPEJOTBPAILEHUs 3a00eBaHMs
WIN €r0 CUMIITOMA, W/WJIM TepParneBTHYECKHM B CMbICJIE YACTHMYHOTO WJIM ITOJHOTO H3JICYCHUSI
3a0oneBaHus W/WIH HekenaTesbHOro 3¢ dekra, MpUCyIero ykasaHHoMy 3a0oJieBaHUI0. Takum
0o0pa3oM, TepMHUH «JI€YEHHE», B HUCIOJIb3YEeMOM B JAHHOM AOKYMEHTE 3HAYEHUH, OXBATbIBAET
M000€ JieueHHe CBSI3aHHOTO CO CTapeHHeM 3a00JIEBAHUS HITH PACCTPONUCTBA Y MIIEKOMUTAIOLIETO,
U BKJIIO4aeT:(a) mpopUIaKTHKY BOSHUKHOBEHUS 3a00JeBaHus Y CyObeKTa, KOTOPBI MOXKET ObITh
NPENPacIoiokeH K JaHHOMY 3a00JIEBAHUIO, HO HE UMEET YCTAHOBJIEHHOIO IMArHo3a JaHHOIO
3abonesanus; (b) wHruOupoBaHue 3a00NeBaHMs, T. € OCTAHOBKY €ro pas3BUTUS, HIH (C)
obOjnerdyenune 3aboyieBaHus, T. €. oOecredyeHue perpeccuu 3aboyieBaHus. JleueHue MOKET
MPUBOAUTL K Pa3IUYHbIM (1)I/ISI/IHGCKI/IM MMPOSABJICHUAM, HAINPUMEP, K MOAYJIALHUU SKCIPECCUUN
I'€HOB, OMOJIOKECHUIO TKaHEeH Ui OpraHoB U T. O. TepaHeBTI/I'-IeCKI/Iﬁ Ar€HT MOXET 6bITb BBCIACH
710, BO BpeMsi WK TIOC)ie Havyasa 3a0oseBanusi. JledeHue Tekyuiero 3a00eBaHusi, KOraa JeueHne
CTa6I/IJ'II/I3I/IpyeT 501058 OCJ'Ia6J'I$IeT HEXECIATCIbHBIC KIMHHUYECKHUE CHUMIITOMBI Yy TMAalMEHTA,
npencTasisier ocoOblil HHTepec. Takoe JiedeHne MOKET MPOBOAUTHCS O HACTYIUIEHHSI MOJHOM
norepu PyHKINN MOPaskeHHBIX TKaHEeH. Tepanusi Mo TaHHOMY H300PETEHHIO MOKET IPOBOIUTHCS
Ha CUMIOTOMATHYECKOHU craanuu 3360J’IeBaHI/I$I 1, B HCKOTOPBIX ClIy4dasax, MmocCJie CUMITOMATHYECKOU
craguu 3a00JI€BaHMSL.

B HekoTOphIX BapHaHTax peaju3alli, CBS3aHHOE CO CTAPEHHUEM COCTOSIHUE, JICUCHHE
KOTOPOT'O MPOBOAAT, MPENCTABISIET COOON CBsI3AHHOE CO CTapeHHEeM HapyLIeHHE KOTHUTHUBHOM
CHOCO6HOCTI/I Y HUHAUBUAYYMA. HOI[ KOIrHUTUBHBIMH CHOCO6HOCT$IMI/I WJIIN «IIO3HaAHUEM»
NMOHUMAKOT YMCTBEHHBIC MPOLECCHI, KOTOPBIC BKIIFOYAKOT BHUMAHHUE U KOHLUCHTPALMIO, YCBOCHUE

CJIOJKHBIX 33714 U TIOHITUH, MaMsITh (TIOyUeHUE, COXpPAaHEHHE U U3BJIeUeHHe HOBOI MH(pOpMaIu

12



10

15

20

25

30

35

B KPaTKOCPOYHOW W/WJIM JOJTOCPOYHOU mepcrekTuse), oopadorky wmHpopmanmu (padory ¢
uHpopmauueli, cOOpaHHOW MATHIO UYYBCTBAMH), BH3YaJIbHO-TIPOCTPAHCTBEHHYIO (PYHKLIHIO
(BU3yanbHOE BOCHPUATHE, BOCHPUATHE TJIyOWHBL, HCHOJB30BAHHE YMCTBEHHBIX 00pa3oB,
KOIMPOBAHNE PHUCYHKOB, KOHCTPYHPOBaHHE OOBEKTOB MM (PUryp), CO3MaHHE W NMOHHUMAHHE
A3blKa, Oermocte peun (mombop CiOB), pelleHHe npolieM, NPUHATHE pPEUIeHHH WU
UCTIOJIHUTENbHBIE (PYHKIUH (TJIAHUPOBAHUE U PACCTAHOBKY MPUOPUTETOB). [loa «KOTHUTHBHBIM
CHI)KEHHEM» TIOHHUMAKT IPOrPECCUBHOE CHIKEHHE OAHONW WM HECKOJNBbKUX W3 OTHUX
CIIOCOOHOCTEH, HampuMmep, CHIDKEHHE IaMATH, PedYd, MBIIUIeHHs, cyxiaeHus u T. A. Ilox
«YXYOLUIEHWeM KOTHUTHBHBIX CIIOCOOHOCTEN» U «KOTHUTHUBHBIMH HAPYLICHHSIMI» TOHUMAIOT
CHIDKEHHME KOTHUTHBHBIX CIIOCOOHOCTEH MO CPaBHEHHIO CO 370POBBIM YEJIOBEKOM, HAIPHUMED,
3I0pPOBBIM 4YEJIOBEKA COOTBETCTBYIOIIErO BO3pAacTa, WJIM IO CPAaBHEHUIO CO CIOCOOHOCTSIMH
yeJioBeka B Ooyiee paHHUN MOMEHT BPEMEHHU, Hampumep, Ha 2 Hexenu, | mecsu, 2 mecsia, 3
Mmecsna , 6 Mecsiues, 1 rox, 2 roxa, 5 netr uinu 10 net unu Gosee, panbiie. [1on KKOTHUTUBHBIMU
HApyIICHUsAMH, CBSI3AHHBIMH CO CTape€HUEM», MOAPA3yMEBAKOT HAPYIIEHWE KOTHUTHUBHBIX
CIOCOOHOCTEH, KOTOpOe OOBIMHO CBS3aHO CO CTAPEHHEM, BKJIIOYAs, HANPHMEpP, KOTHHTHUBHbIE
HapyIIEHHUs, CBSI3aHHBIE C IPOLIECCOM €CTECTBEHHOTO CTAPEHUs, HAIIPUMED, JIETKUE KOTHUTHUBHbBIE
Hapyuenus (M.C.1.); © KOTHUTUBHbBIE HAPYIIEHHUsI, CBSI3aHHbBIE C PACCTPOICTBOM, CBSI3aHHBIM CO
CTapeHHeM, TO €CTh PAaCCTPOHCTBOM, KOTOpOe HAOJIOJAaeTcss C BO3pPACTAIOINEH YacTOTOH ¢
YCUJIMBAIOINUMCST  (PM3HOJIOTHUECKUM  CTapeHHEeM,  HampuMmep,  HeWpoaereHepaTHBHBIM
COCTOSIHMEM, TakuUM Kak Oosie3Hb Aunbureiimepa, Oosne3Hp I[lapkuHCOHa, JIOOHO-BUCOYHAS
neMeHIusi, 00Jie3Hb XaHTHHITOHA, aMHOTpOodrUecKuii OOKOBOM CKIIEPO3, PACCESTHHBIN CKIIEPO3,
rjlaykoMa, MUOTOHUYECKast TUCTPODUS, COCYAUCTAsI IEMEHIIMS U T. 1.

IIponykThl KPOBH, cOep KalIie KOMIIOHEHTHI IIJIA3MBbI. HpI/I OCYHIECTBICHUN

CHOCO0OB MO JTaHHOMY H300PETEeHHI0, MPOAYKT KPOBH, COMEPKAIIUI KOMITOHEHTBI IUIA3MBblI,
BBOJIAIT HYKJAIOIIEMYCsl B 3TOM HHAUBUAYYMY, HAPUMEDP, HHANBHIAYYMY, CTPAJAIOIIEMY OT HIIHA
MOJBEP)KEHHOMY PHCKY BO3HUKHOBEHHsI KOTHHTHUBHOTO HApYIICHUS W/WIM BO3PACTHOU
nemeHuu. Takum 0Opa3oM, CocoOBI B COOTBETCTBHH C BAPHAHTAMH PEATM3aLUU U300peTeHNs,
BKJIFOYAIOIIFE BBEJIEHHE MTPOAYKTA KPOBH, COAEPIKALIETO0 KOMIIOHEHTHI IJIa3Mbl OT HHAMBUAYYMa
(«<MHIUBUAYYMa-IOHOPa» WM «JOHOPA»), WHANBHIYYMY, KOTOPBIA, IO MEHBIIEH Mepe,
NOJBEPXKEH PHUCKY BO3HUKHOBEHHUS WJIM CTPAJaeT KOTHUTHBHBIMHU HApPYIIEHUSIMH W/WJIH
BO3PACTHOH JeMeHIHeH («KMHIUBUAYYM-PELUNHEHTY WIN «peuunueHT»). Ilog «mpomykTom
KPOBH, COAEPIKALIUM KOMITOHEHTBI IUJIa3Mbl», TOAPa3yMeBaeTcs JJI000H MONIyuYeHHBIH U3 KPOBU
NPOAYKT, KOTOPBIM COAEPXKHUT IUa3My (HampuMep, LelbHas KPOBb, IJIa3Ma KPOBU HIIM €€
¢bpakuun). TepMUH «IUTa3Ma» HCHONB3YeTCs B OOLIENMPHHSITOM 3HAYEHHH JJIsi OOO3HAYEHUs

CBETJIO-KEITOr0/OJIETHO-JKENTOr0 JKUAKOTO KOMIIOHEHTA KPOBH, COCTOSIIIETO U3 MPUMepHO 92%
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BOJBI, 7% OENKOB, TAKUX KaK ajibOyMUH, raMMa-riIo0yJnH, aHTUTeMOGUITbHBIN (HaKTOp U Jpyrue
(axTOpbI cBepThIBaHMS, U 1% MHHEpPAJbHBIX COJIEH, CaXapoB, KUPOB, TOPMOHOB M BUTAMHHOB.
Heorpanu4urenpHble NpUMEpPbl IUIA3MACOAEPIKALIMX TMPOAYKTOB KPOBH, MPUTOAHBIX IS
UCTIOJIb30BAHUSI B CIMOCO0AaX MO HM300PETEeHUIO, BKJIIOYAIOT LEIBHYIO KPOBb, 00pabOTaHHYIO
aHTukoaryyisHToM (Hampumep, D/TA, nuTpaToM, OKCanaToM, remapuHOM U T. 1. ), MPOAYKTHI
KPOBH, TIOJTy4eHHbIE MyTeM (QUIbTPALIUHU LEIbHON KPOBU JUIS YAAJICHHUS O€JIbIX KPOBSHBIX KJIETOK
(«nefiKkopenyKuus» ), MPOAYKThI KPOBHU, COCTOSIIIME U3 TIA3MbIL, OJTYYSHHOMH M1a3Madepe3oM HiTH
ajepe3oM, CBeXKE3aMOPONKEHHYIO IUIa3My, HPOAYKTHI KPOBH, COCTOSLIME MO CYIIECTBY H3
OYMIIEHHOW IUIa3Mbl, U MPOAYKTHI KPOBHU, COCTOSILIME MO CYINECTBY M3 (pakiuii rasmel. B
HEKOTOPBIX CIIy4YasiX MCHOJIb3YeMbli MPOAYKT IUIA3Mbl MPEACTABISET COOOH MPOAYKT IUIa3MBbI,
NOJTyYSHHBIH U3 He-LeJIbHOW KPOBH, YTO O3HAYAET, YTO MPOAYKT HE SIBIISIETCS LEJIbHON KPOBBIO,
TO €CTh B HEM OTCYTCTBYIOT OJMH HJIM HECKOJBKO KOMIIOHEHTOB, MPHUCYTCTBYIOINUX B LIEIbHON
KPOBH, TAKUX KAaK 5PUTPOLIUTHL, JEUKOLMUTHI U T. 1. , IO KpaliHel Mepe, B TON CTeNEeHH, B KOTOPOH
5TH KOMIIOHEHTbI MPHUCYTCTBYIOT B IIEJbHOH KPOBU. B HEKOTOPBIX Ciy4asx MPOAYKT IIA3MBbI
SBJSIETCSI TI0 CYILIECTBY, €CJIM HE IOJHOCTBIO, OECKJIETOYHBIM, NPHYEM B TAaKUX CIy4asx
COIepKaHNe KJIETOK MOXKET COCTaBISITh 5% 1o o0beMy min MeHee, Hanpumep, 1% wuin MeHee,
BKmouast 0,5% wim MeHee, MpUYEM B HEKOTOPBIX Ciy4asx OeckieTodHble (QpaKmuU IUIa3Mbl
NPEACTABISIFOT COO0 KOMITO3ULIMH, B KOTOPBIX MOJHOCTBI) OTCYTCTBYIOT KJIETKH, T. €. OHH HE
CozepsKatT KJIETOK.

C6OD npenapaToB KPOBH, COACPKAINMX KOMIIOHCHTHI IIJId3MBbI. BapI/IaHTbI OCYILIECCTBIICHHUA

CHOCOOOB, ONMUCAHHBIX B JAaHHOM JOKYMEHTE, BKJIIOYAIOT BBEIEHUE MPOAYKTOB KpPOBH,
COZEpKALINX KOMITOHEHTBI IJIa3Mbl, KOTOPbIE MOTYT OBITh MOJYYEHBI OT JOHOPOB, BKJIFOYAs
Jronen-no0poBosibLieB. T€PMHH «IIOJNYYEHHBIH OT YEJIOBEKa» MOXKET OTHOCUTBCS K TaKHM
nponyktaMm. Criocobbl cOopa mia3MacofepiKaiux MPOAYKTOB KPOBH OT JOHOPOB XOPOLIO
W3BECTHBI B TaHHOH oOnactu TexHuku (cMm. , Harmpumep, AABB TECHNICAL MANUAL, (Mark
A. Fung, et al. , eds. , 18th ed. 2014), BKJIFOUEHHBII B JAHHBIH JOKYMEHT IMOCPEICTBOM CCHLIKH).
B ogHOM BapuaHTe peanuzanuy, JOHOPCKYKO KPOBb MOJYYAKOT IMyT€M BEHENMYHKUWU. B
APYyroM BapUaHTE peayn3alliy, BEHEMyHKIHs MpPEeACTaBisieT coO0il pasoBYK BEHEMyHKIUIO. B
APYrOM BapHaHTE peai3alliy, He UCTIONb3YeTCs 3aMeHa 00beMOM (PH3UOJIOTHYECKOTO PACTBOPA.
B BapuanTe peanuzarum, s MOJTyUEHUs IJ1a3Mbl, COIEpIKaIlel MPOAYKTHI KPOBH, UCTIOIB3YETCSI
npouecc rasmadepesa. [Tnazmadepes MokeT BKIIFOUATH OTOOP OMpPENeNsieMoro o Becy oobema
IUTa3Mbl C BO3BPATOM KJIETOYHBIX KOMIIOHEHTOB IOHOPY. B BapmaHTe peannsanuu, BO BpeMs
asMadepesa UCHOIb3YIOT LUTPAT HATPHS € LENbI0 MPEAOTBPALICHUST arperHPOBAHMS KJIETOK.
O06pem mnasMbl, OTOOPAHHON Y IOHOPA, MPEANIOUTUTENBHO cocTaisieT oT 690 o 880 mu mocie

BBCACHUS LIUTPATA, U IPEANTOYTUTEIIBHO COTJIaCy€TCs C BECOM JOHOpA.
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3. ®Dpakuuu Mjaa3Msl KPOBU

Bo Bpemst Bropoii MupoBoii BOitHBI BOZHHKJIA HEOOXOIUMOCTD B CTAOUIIBHOM 3aMEHHUTEE
IJIa3Mbl, KOTOPBIH MOKHO ObLIO OBl MCHOJB30BaTh HA TMOJIe OWTBBI MPHU TOTEPE COJAATAMU
OonplIoro komuyectsa KpoBu. B pesynbprare Obutn pa3paboTaHbl METOABI NPUTOTOBIEHHUS
ToGUIM3NPOBaHHON Mia3Mbl. OTHAKO MCTONB30BAaHUE JTMOPHIIN3UPOBAHHON 1a3Mbl B 0OEBOI
00CTaHOBKe OBLIO 3aTPYyAHEHO, MMOCKOJBKY ISl BOCCTAHOBJIEHHUS TpeOOBaIach CTEpUIIbHAS BOAA.
B kauectse anprepHaTuBsL 1-p J. Jx. Kon (Dr. E. J. Cohn) npennosxun ncnonp3oBaTh ambOyMUH,
Y TIPUTOTOBHUJI TOTOBBIH K MPUMEHEHHUIO CTAOMIIBHBIN PAacTBOP, KOTOPBIH MOXKHO ObUTO OBl BBECTH
HEMEOJICHHO JIs1 JICYEHHs moxa(cxvz. JOHAN VANDERSANDE, CURRENT APPROACHES TO THE
PREPARATION OF PLASMA FRACTIONS in (BIOTECHNOLOGY OF BLOOD) 165 (Jack Goldstein ed. ,
Ist ed. 1991)). B mpennoxenHoit n-pom Konom mnpouenype OuucTku (Gpakiuil Iua3mMbl
NPUMEHSIOT XOJIOAHBIN STAHOJ U3-3a €r0 AEHATYypUpyIoIero 3¢ exra 1 HCIONIb3YIOT H3MEHEHUSI
pH 1 TemniepaTypbl 11 obecnieueHns: pa3aeaeHus.

Bapuant ocymectBieHHss CnocoOOB, ONUCAHHBIX B JAHHOM JOKYMEHTE, BKJIIOYAET
BBeleHHE CYOBEeKTy (pakumii IuasMbel. PpakIMOHUPOBAHHE - 3TO MPOLECC, NMPH KOTOPOM
OIpeeIeHHbIE MOATPYNIbI OEIKOB BBIACIAIOT M3 IUIA3Mbl. TexXHONOrust (pakLUOHUPOBAHUS
U3BECTHA B JAHHOW 00JIACTH TEXHHWKH U OCHOBAaHA HA CTanusixX, paspaboranHbix KoHom # Op. B
1940-x ropax. (E. Cohn, Preparation and properties of serum and plasma proteins. 1V. A system
for the separation into fractions of the protein and lipoprotein components of biological tissues
and fluids. 68 ] Am Chem Soc 459 (1946), BkJItO4Y€Ha B TAaHHBIHA JOKYMEHT ITOCPEICTBOM CChUIKH).
DTOT mpouecc BKIOYAET HECKOJBKO JTAINOB, KAXKIAbIH M3 KOTOPBIX MNPEAyCMAaTpPUBAET
ONpeneNeHHble KOHLEHTpPAllMM STaHOJa, a Takke wu3MeHeHuss pH, Ttemmeparypsl u
OCMOJISITTBHOCTH, TIPUBOISIINE K CEJIEKTUBHOMY OCakaeHur0 Oenka. OCaJKM TakKe OTAEISIOT
nyTeM LeHTpu(yrupoBaHusi Win ocaxaeHus. [lepBoHadanbHbIN «mponece (HpakHOHUPOBAHUS
no Kony» mpenycmarpuBan pasneneHue O€IKOB dYepe3 MPEeLUIUTAThl Ha IATh (Hpakiuii,
obo3HaueHHbIX Kak (pakuus [, ¢ppakmms I+, dpakuus V-1, ¢pakums IV-4 u ppakuus V.
AnpOyMUH OBLT EPBOHAYALHO UIEHTU(UIIMPOBAH KaK KOHEYHbIN MpoAyKT ((ppakuus V) 3Toro
nporecca. B cooTBeTcTBMU C BapuaHTaMU peaiu3alMu HU3o0peTeHus, kKaxnas ¢pakuus (Wi
s¢droeHT ¢ TpenpiAyIIed CTamuu pa3AeNieHus]) COAEPXKUT WM TMOTEHIHATBHO COHEPIKUT
TepaneBTHUeCKH Tone3Hble OenkoBble ¢pakuuu(cy. Thierry Burnouf, Modern Plasma
Fractionation, 21(2) Transfusion Medicine Reviews 101 (2007); Adil Denizli, Plasma
Sfractionation: conventional and chromatographic methods for albumin purification, 4 J. Biol. &
Chem. 315, (2011); u T. Brodniewicz-Proba, Human Plasma Fractionation and the Impact of New
Technologies on the Use and Quality of Plasma-derived Products, 5 Blood Reviews 245 (1991),
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u naredTsl CIITANeNe 3869431, 5110907, 5219995, 7531513 u 8772461, koTOpBIE BKIFOUYEHHI B
TaHHBIA JOKYMEHT IIOCPEICTBOM CCBUIOK). MoOeT ObITh mNpou3BedeHa KOPPEKTHPOBKA
BBILIIEYKA3aHHBIX 3KCIIEPUMEHTAIBHBIX TTAPAMETPOB C LIENBI0 MTOJYYEHHsI KOHKPETHBIX OEITKOBBIX
bpaxmmii.

B nocrnennee Bpemsi GppakMOHUPOBAHHUE CTAJO eme 0ojiee CIOXKHBIM U, MO CYIIECTBY,
BKJIFOYAET JIOTIOJHUTENIbHBIE BAaPUAHTBl pean3allui M300peTeHHns. JTO HelaBHEee YBEINYCHUE
CJIO)KHOCTH ~ TNPOM30LLIO  OJarofapsi:MCHONB30BAHUIO  Xpomarorpaduu, TNPUBONAIIEH K
BBIJICJICHUIO HOBBIX O€IKOB M3 MMEIUIMXCS (Qpaknui, TakuX Kak KPHONPELHITUTAT,
KpuonpenunuraT-ooeqHeHHas 1asma (cryo-poor plasma) u ¢pakumm Kona, yBenndeHuro
Beixoga IgG  3a  cuer oOBenuHeHHss XpomaTtorpau M TpOLECCa  3TAHOJBHOIO
(paKLMOHUPOBAHUS, U CHWXKEHHUIO/MHAKTUBALINN/YJAJIEHUI0 BUPYCHBIX dacTUL(mam xce). s
3axBara OenKOoB NpU (PU3HONOTHMUECKHX 3HaueHusX pH u HOHHOW CHibl MOXeT ObITh
UCIIOJIb30BaHA aHMOHOOOMeHHas XpomaTorpadus. ITo coxpanseT pyHKIMOHAIbHYIO aKTUBHOCTb
OenxoB u/uam OenkoBbIX Ppakuuil. ['emapuH 1 MOHOKJIOHAJIbHBIE AaHTUTENA TAKXKE UCTIONb3YIOTCSI
B adppunHON Xpomarorpaduu. Crnenuanicty B AaHHOW OOJACTH TEXHUKU OyIeT MOHSTHO, YTO
IIapaMeTphl, ONHMCAHHBIE BBILNIE, MOTYT OBITH OTPETYJIUPOBAHbI U MONYYEHHS KOHKPETHBIX
JKeJlaeMbIX (Ppakuui, Copeprkalux a3MeHHbIe OeNKH.

B BapmanTe peammzaumu u300peTeHMs, IUIA3My KPOBH  (PAKLHUOHUPYIOT B
MIPOMBILIIEHHBIX YCJIOBUSAX. 3aMOPOXKEHHYIO TUIa3My OTTauBarOT Mpu Temnepartype ot 1 o 4 °C.
Pa3MopokeHHYIO0 TIa3My MOJIBEPTat0T HEMPEPHIBHOMY LEHTPU(PYTHPOBAHUIO NIPU OXJIKICHHH
BBIIEJISIIOT KpuonpeuunuTar. M3pnedeHHblil kpuonpenunurar 3amopaxusaroT mpu -30 °C unu
HIDKe U XpaHsaT. Kpuonpenunurar-oOenHEHHYK Iia3My («Cryo-poor») HEMEIJIEHHO
o0OpabaTbIBatOT 1UIs1 3axBaTa (HAmpUMep, C MOMOIIBI0 MEPBUYHON Xpomarorpadun) JTabmiIbHBIX
(bakTOPOB KOAryJISILUH, TaKUX Kak KOMIUIeKC (akTtopa IX M ero KOMIIOHEHTOB, a TaKXke
UHTUOUTOPOB MPOTEa3, TAKUX Kak aHTUTPpoMONH u uaruoutop Cl-screpassl. [TocnenoBatenpbHOe
LHeHTPU(YTUPOBAHUE U BBIACICHNUE MPELHUITUTATa MOTYT OBITh UCIIOJIB30BAHBI HA TIOCIEAYIOLIHX
sTanax. Takue MeTobl U3BECTHBI PIIOBOMY CIIEITHATUCTY B JTAHHOH 00JIACTH TEXHUKH U OITUCAHBI,
Harpumep, B mateHTax CIIIA NeNe 4624780, 5219995, 5288853 u naTteHTHbIX 3assBKax CIITA NeNo
20140343255 u 20150343025, onucaHusi KOTOPBIX B TMOJHOM OOBEMe BKIIOUEHBI B JTAHHBIN
JIOKYMEHT TIOCPEACTBOM CCBUIOK.

B BapumanTe peammzaumu u300peTeHHs IUTa3MEHHas (PaKmMs MOXKET BKJFOYATh
TUTA3MEHHYIO (DPaKIUio, COAEPIKALIYI0 3HAYUTEIbHYIO KOHLEHTpALUWI ajdsOymuHa. B mpyrom
BapUAHTE peau3alui H300peTeHNs, TUTa3MeHHas (PPakLus MOXKET BKJIFOUATh (PPAKLUIO TIa3MBbI,
COIEPIKALIYI0 3HAYUTEIbHYIO KOHIEHTpauuio IgG mim BHYTPUBEHHOIO UMMYHHOTO TJIOOYJIMHA

(IGIV) (manpumep, Gamunex-C®). B npyrom BapuaHTe peanu3zannu U300peTEHUs TIa3MEeHHAs
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bpakuus MOKeT BKJIFOYATh ia3MeHHyro (pakmuro IGIV, takyro kak Gamunex-C®, koropas
ObUTa B CYIIECTBEHHOH CTerneHu obenHeHa MMMyHHBIM ritodynuHoM (IgG) cmocobamu, xopomo
U3BECTHBIMH PSAJOBOMY CIELHAINCTy B AAHHOW OONAcTH, TAaKUMH Kak, Hampumep, Oemok A-
onocpenoBanHoe obenHenue. (cMm. Keshishian, H. |, e al. , Multiplexed, Quantitative Workflow for
Sensitive Biomarker Discovery in Plasma Yields Novel Candidates for Early Myocardial Injury,
Molecular & Cellular Proteomics, 14, Ha cc. 2375-93 (2015)). B monojgHUTENbHOM BapuUaHTe
peanuzaunu, Gppakuus 1Ia3Mbl KPOBH MOXKET MPEICTABIISITH COOOM (pakIuio, U3 KOTOPOH ObLIH
yIlaJeHbl 10 CYIIECTBY BCE (DAKTOPBI CBEPTBIBAHUS AJIsI COXpaHEHUs 3PPEeKTUBHOCTH (ppakiuu
IPU YMEHBIIEHHOM pHcke TpoM0Oo30B. Hampumep, nnasmeHHas ¢paxiusi MOKET NPEACTaBIATh
coboil miasmMeHHyo (¢pakuuro, kak onucaHo B mateHTe CIIIA Ne 62/376529, momannom 18

asrycra 2016 r. ; omucaHue KOTOPOrO B IOJHOM OOBEME BKJIOUEHO B JAHHBIM JOKYMEHT

2

HOCPEICTBOM CCBHUIKH.
4. IIpoaykTel anbOymMuHa

PsnoBble cienuanyicTel B AaHHOH OOJACTH TEXHUKU 3HAIOT ABE OCHOBHBIE KAaTETOPUHU
npoaykToB anbOymuHa miasmel («APP»): OenkoByro ¢pakmmro minasmbel (PPF) u pactop
yenoseueckoro anpOymuna (HAS). PPF monyuaroT B pesysbraTe mporecca, Jaromero Oojee
BBICOKUH BbIXOZ, YeM st HAS, HO nmeer Oonee HU3KYI0 MHHHUMAIBHYIO YHCTOTY albOyMHHA,
yem HAS (>83% mns PPF u >95% nns HAS). (Production of human albumin solution: a
continually developing colloid, P. Matejtschuk et al. , British J. of Anaesthesia 85(6):887-95, 888
(2000). Kpome Toro, HEKOTOpble aBTOpbI OTMeuaroT, uto y PPF ectb HemocTaTkm wu3-3a
NPUCYTCTBUs OEJNKOBBIX «3arpsi3sHUTENe», Takux kak PKA (mporemnkunaza A). Tam oce. Kak
cnencraue, npenapatsl PPF yTpaTuim nonynsipHOCTb Kak MPOAYKTHI ATbOYMHHA TUTA3MbI M JAKe
Obun UCKIIOYeHBbl 13 Dapmakorneil HeKOTOPBIX CTpaH. /am dce. Bompeku 3THM OMaceHusiM, B
n300pEeTEHNH BBIFOJHO HCIIOJB3YIOTCS 3TH «3arps3HuTeNny. [lomumo o, f u y-rioOyuHOB, a
Takske BeieynoMsiHyToro PKA, crnocoObl mo n300peTeHnI0 HCOIb3YIOT AOMOJHUTEIbHbIE OSITKH
Wi Apyrue (GakTopbl B «3arps3HUTEISIKY, KOTOPBIE CIIOCOOCTBYIOT TAaKHM IPOLIECCAM, Kak
HEeHpOoreHes, BbUKMBAHNE HEHPOHAIBHBIX KJIETOK U YIIYUYLICHHAs TTO3HABATENIbHASI CIIOCOOHOCTb.

KBanmupuuupoBaHHbIM CHENHATNCTAM B JaHHOW OOJAaCTH TEXHUKH HM3BECTHO, YTO
CYIIECTBYIOT WJIH CYLIECTBOBAJIN HECKOJIbKO KOMMepUecknx UCTOYHUKOB PPF («kommepueckme
npenapatel PPF»). K HuM otHOcsTCst Plasma-Plex™ PPF (Armor Pharmaceutical Co. , Tarrytown,
NY), Plasmanate™ PPF (Grifols, Clayton, NC), Plasmatein™ (Alpha Therapeutics, Los Angeles,
CA) u Protenate™ PPF (Baxter Labs, Inc. Deerfield, IL).

KBanmupuupoBaHHbIM CIEMUANIACTAM B JAaHHOH 0OJacTH TakKe W3BECTHO, HYTO

CYIIECTBYET HJIM CYIIECTBOBAJIO HECKOJIBKO KOMMepUecKux UCTOYHUKOB HAS («kommepueckne
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npenapatel HAS»). K Hum otHOCsTC Albuminar™ (CSL Behring), AlbuRx™ (CSL Behring),
Albutein™ ( Grifols, Clayton, NC), Buminate™ (Baxatla, Inc. , Bannockburn, IL), Flexbumin™
(Baxatla, Inc. , Bannockburn, IL) u Plasbumin™ (Grifols, Clayton, NC).

A. benkosas ¢paxius ninasmel (yenoseka) (PPF)

CornacHo YmpaBiaeHHIO 1O KOHTPOJIO 3a NMHUIIEBBIMH NMPOAYKTAMH M MEAHKAMEHTaMH
CIIA («<FDAY), «6enkoBas ppakuus muasmel (yenoseka)» uian PPF - 3To cobcTBeHHOE Ha3BaHMe
NPOAYKTA, OMpPENENseMOro Kak «CTEPUJIbHBIH pacTBOp Oejka, COCTOSIIEro W3 aipOyMuHa U
rJ00yJIMHA, MOTYYEHHOrO U3 YeIoBedecKoil miasmbey. (CBox genepaabHbIX HOPMATHBHBIX aKTOB
CIHA («CFR») 21 CFR 640. 90, koTOpBIii BKJIFOUEH B JAHHBIN JTOKYMEHT ITOCPEICTBOM CCBUIKH).
Hcxonueim marepuanom s PPF  sBnsercs mnasma, uW3BNeUYeHHass W3 ILEIbHOH KpPOBH,
MPUrOTOBJIEHHOH B cooTBeTcTBUU C npennucanusiMu 21 CFR 640. 1-640. 5 (BkJIIOYEHBI B TAaHHBIN
JOKYMEHT TOCPEICTBOM CCBUIKH), WJIM HCXOJHAs IJIa3Ma, IPUTOTOBJIEHHAs B COOTBETCTBUU C
npeanucanusimu 21 CFR 640. 60-640. 76 (BKJIF0OU€HBI B JAHHBIH TOKYMEHT MOCPEICTBOM CCBUIKH).
PPF mopBepratoT TeCTHPOBaHMIO, YTOOBI ONpPENENHTh €r0 COOTBETCTBHE CIEAYIOLINM
crangaptam, coryacHo 21 CFR 640. 92 (BkJIFOYEH B TaHHBIN JTOKYMEHT IMOCPEACTBOM CChUIKH):
(a) KoHeuHbIi POAYKT MOJKEH MPEACTaBsaTh codoit 5,0 +/- 0,30% pacTtBop Oenka; u
(b) OOuuii GeNok B KOHEYHOM MPOOYKTE IOJIKEH COMAEp:KaTh He MeHee 83 MPOLIEHTOB
anbOymuHa u He Oonee 17 mpoueHTOB MIOOyaUMHOB. ['amMMa-riao0yauH HOJIKEH
cocTaByATh He Oojnee 1 mpoueHta ot obmero Oenka. CoctaB Oenka ompenessiercs
METOZIOM, OHOOPEHHBIM JJISl KaXKIOTO MPOU3BOAUTENS TupekTopoM LieHTpa oneHku u
uccnenoBanus Ouonornueckux nponyktos (Center for Biologics Evaluation and
Research) YnpasieHus mo KOHTPOJIIO 32 MUIIEBBIMH MPOAYKTAMH U MeIHKAMEHTAMHU
CIIA.
B ucnonp3yeMoM B TaHHOM JOKYMEHTE 3HAYSHUH, TEPMUH « OeJIKOBasi (hpaKLIUs IIa3MbDy»
i «PPF» OTHOCHUTCS K CTEPHIIBHOMY PacTBOPY O€JKa, COCTOSIIErO U3 aIbOYMUHA U INIO0YJINHA,
MOJIYYEHHOTO U3 IJIa3Mbl YEJIOBEKA, ¢ COep:kaHneM anbOymuHa He MeHee 83% u He Oonee 17%
rnoOynnHOB (BKrouast ol , 02, B u y-rnoOynuHbl) U APYrUX OENKOB IJIa3Mbl, U He Oonee 1%
raMMa-riio0yJrHa, 1o pe3ysbTaTaM onpeaeneHns MetoqoM snekrpodopesa. (Hink, J. H. | Jr. | ef
al. , Preparation and Properties of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS
2(174) (1957)). PPF Takke MOXET OTHOCHTBCA K TBepAod (Qopme, KoTOpas, mpH
CYCNEHIUPOBAaHUH B PACTBOPHUTENE, MMEET aHAJOTMYHbIA coctaB. O0mas mons rioOyJuHOB

MOJKET OBITh ONpeeNieHa MyTeM BBIYMTAHUS anbOymMuHa U3 obmero Oenka. (Busher, J. | Serum
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Albumin and Globulin, CLINICAL METHODS: THE HISTORY, PHYSICAL, AND LABORATORY
EXAMINATIONS, Chapter 10, Walker HK, Hall WD, Hurst JD, eds. (1990)).

B. AnpOymuH (uenoseueckuii) (HAS)

Cornacuo FDA, «AnbOymuH (4enoBedecknii)» (Takyke Ha3bIBA€MbIH B JAHHOM JIOKYMEHTE
«HAS») - coOcTBeHHOe Ha3BaHHE NPOAYKTA, ONPEAEISIEMOr0 KaK «CTEPHJIbHBIA pPacTBOP
anbOyMUHa, MOJYYEHHOro M3 Iuia3Mbl uenoBekay. (CBox QenepanpHbBIX HOPMATHUBHBIX aKTOB
CIIA («CFR») 21 CFR 640. 80, KOTOpBIii BKJIFOUEH B JAHHBIN TOKYMEHT ITOCPEICTBOM CCBUIKH).
HcxogupiM MaTepuanom sl anbOyMHUHA (YENOBEUECKOro) SIBJISAETCS IUIa3Ma, M3BJICYCHHAS W3
LEJIbHOM KPOBH, MPUTOTOBJIEHHass B cooTBeTcTBUM ¢ mpeanucanusmMu 21 CFR 640. 1-640. 5
(BKJIIOUEHBI B JAHHBIN JTOKYMEHT IOCPENICTBOM CChUIKM), MJIM HCXOAHAS T1a3Ma, IPUTOTOBJICHHAS
B coorBercTBuu ¢ npeanucanusiMu 21 CFR 640. 60-640. 76 (BkItO4YeHBI B JaHHBIA JOKYMEHT
NOCPEACTBOM CChUTKHM). Jpyrue TpeOoBaHus K albOyMUHY (YeJIOBEYECKOMY) MepeuncieHsl B 21
CFR 640. 80 - 640. 84 (BkJIFOUEHBI B JAHHBIN JOKYMEHT ITIOCPEICTBOM CCBUIKH).

AnbOymMuH (4enoBedYecKHil) TOABEPraloT TECTHPOBAHUIO Ul ONpPENeNIeHHs TOro,
COOTBETCTBYET JIM OH CliefyroIiuM ctanaaptaM, corsacHo 21 CFR 640. 82:

(A) Konyenmpayus 6enxa. KoHeuHbI MPONYKT JOJDKEH COOTBETCTBOBATH OJHOMY W3
cnenyroIux 3HadeHui koHenrpaun:4,0 +/- 0,25 %; 5,0 +/- 0,30 %; 20,0 +/- 1,2 %; u 25,0 +/-
1,5 %-HbIii pacTBOp Oenka.

(B) beakoswiii cocmas. T1o kpaiineri Mepe, 96 mpoLeHTOB OT o0mero Oeylka B KOHEYHOM
NPOAYKTE IOJKHO NMPUXOAMTHCS HAa AIBOYMUH, MPHU OMpPENENIEHUH METOIOM, OJOOPEHHBIM IS
K&XJIOTO TPOM3BOAUTENST JAHPEKTOpOM LleHTpa OLEHKH W UCCIeNOBaHHA OWOJOTHYECKUX
NPOAYKTOB YTIPaBJICHHUS IO KOHTPOJIIO 32 MUIIEBBIMH MPOAYyKTaMH U MenukamenTtamu CIITA .

Ucnonp3yemblii 31eCh TEPMUH «aibOyMuH (denoseueckuil)» mim «HAS» orHOCHTCS K
CTEpUIIBHOMY PacTBOpPY OeNKa, COCTOSIIEro U3 aIbOYMIHA U TII00YJINHA, TOJYYE€HHOTO U3 TTa3Mbl
YeJIOBEKa, C CoAepkaHneM albOyMuHa He MeHee 95%, ¢ He Oonee yeM 5% rio0yaIMHOB (BKIIFOYAsT
al, 02, B u y-rnoOynuabl) U npyrux O6enkoB mia3Mbl. HAS Takke MOXKET OTHOCUTBCS K TBEPIOU
¢dopme, KOTOpast, IpU CYCIIEHAUPOBAHUN B PACTBOPUTEINE, IMEET aHAJIOTMYHBbIN cocTtaB. O0mas
noJist TIIOOYJIMHOB MOKET OBbITh ONpe/eieHa MyTeM BhIUUTAHUS albOyMHHA U3 001Iero oenka.

Kak noHsATHO psIoBOMY CHENHANNCTY B JaHHOH oOnactu Texaukd, ¢ppakumu PPF u HAS
TaK)Ke MOTYT OBbITh JIMOGUIM3UPOBAHHBIMU WJIM HAXOAHUTHCS B APYrou tBeproil gpopme. Takue
npenapaTel ¢ COOTBETCTBYIOIIMMHU JOOaBKAMH MOJKHO HCIIONIb30BaTh, HAMpPHUMEp, JIs
U3TOTOBJIEHUs TAOJIETOK, TOPOIUKOB, TPaHyJ WM Karcyd. Teepable ¢GopMbl MOTYT OBITH

HUCIIOJIB3OBAHbI  AJid  COCTABJICHUSA  Mpe€naparoB AJid HWHBEKIOUHU IMYTEM  PACTBOPCHUA,
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CYyCIICHAWPOBAHUA WU 5MYJIbIUPOBAHHA B BOAHOM HJIM HEBOAHOM PACTBOPUTEIIC, TAKOM KakK
PaCTUTCIIbHBIE WM APYTrUe HOI[O6HI:>IG Macjia, CHUHTCTUYCCKHUEC TIIMHCPUABI aJ'II/I(I)aTI/ILIeCKI/IX
KHCJIOT, CJIOXKHBIC B(I)I/Ipbl BBICHINUX aHH(baTquCKHX KUCJIOT WM MNPOMWJICHTJUKOJA, WU, TPU
JKEJlaHuu, C OO BIYHBIMU I[O6aBKaMI/I, TaKUMH KakK COJ'[IO6I/IJ'II/133TOpr, HU30TOHHUYCCKHUE AarcHTHI,

CYCHEHIUPYIOIIHE are€HThl, SMYJIbraTOPbl, CTAOMIN3aTOPBI M KOHCEPBAHTBL.
5. @Dpakuuy ¢ TOHUKEHHBIM COiepKaHneEM (PAKTOPOB CBEPTHIBAHUS

B npyrom BapuaHTe peanuzanuu H300peTEHHs HCIOIB3YIOT (PPAKLIUIO MIa3Mbl KPOBH, 3
KOTOpOIl OBLIM yZaneHsl MO CYLIECTBY BCE (PaKTOPbl CBEPTHIBAHMS, C LEJIBIO COXPAHEHHUs
s pexTuBHOCTU (PpaKIHH TPU YMEHBIIEHHOM pHCKe TPOMOO30B. Y 10OHO, YTOOBI MPOAYKT KPOBH
MOT OBITh MOJIy4E€H OT MOJIOAOIO AOHOPA WM IyJia MOJIOABIX TOHOPOB U MOT ObITh suiieH IgM
i obecriedeHus: MPOAYyKTa MOJIOAOH KpoBH, coBMecTuMoro 1o cucreme ABO. B nanHoe Bpemst
nepenuBaeMasl IiasMa COOTBETCTByeT rpymnmne kpou ABO, Tak kKak NMpUCYTCTBHE NPUPOAHBIX
aHTUTEN K aHTUreHaM A u B MoskeT mpusecTu K peakuusM nepenusanust. IgM, no-suauMomy,
OTBETCTBEHEH 3a TpPAaHC(Y3MOHHBIE pEAKIMH, KOIrJa NALUEeHThl MOJYyYalT IUla3My, He
coorBercTBytomyo ABO. VYpanenme IgM u3 mponykrtoB wmiam (pakiuii KpOBH IOMOTaeT
YCTPaHUTb TPAHC(PY3UOHHBIE PEAKLUUH Yy CYOBEKTOB, KOTOPBIM BBOIST INPOAYKTHI KPOBU U
(bpakimy TIa3Mbl KPOBH MO U300PETEHUIO.

COOTBETCTBEHHO, B OJHOM BapUaHTE peau3aluy, H300peTeHHe Kacaercs crocoba
JIeUeHHUs WK NPEJOTBPAIIEHUs COCTOSHUS, CBA3aHHOIO CO CTApEHUEM, TAKOTO KaK KOTHUTHUBHOE
HapylleHWe WM HelpoaereHepauusi y cyobekta. Croco0 BKJFOYAET: BBEACHHE CYOBEKTY
NPOAYKTa KPOBHU WM (PPaKIIUH KPOBH, OJYYEHHON U3 LIEJIbHOW KPOBH OT MHAWBUAYYMA WJIH Ty Jia
WHIMBUAYYMOB, IPUYEM MPOAYKT KPOBU WJIH (PpakLysi KPOBH MO CYLIECTBY HE comepar (a) mo
MeHbLIeH Mepe ogHOro ¢akropa cBepThiBaHMs kposu w/mmn (0) IgM. B HekoTOpBIX BapraHTax
peanmzanuu MHAUBUAYYM(BI), OT KOTOPBIX MOJYYarOT MPOAYKT KPOBU WM (PPAKLHUI KpPOBH,
SIBJISTEOTCSL MOJIOOBIMH Ooco0amu. B HEKOTOpBIX BapHaHTaX peajH3alMd MPOAYKT KPOBH IIO
CYIIECTBY HE CONEPKUT MO MEHbIIeHd Mepe onHOoro (akropa ceepTbiBaHus kpou u IgM. B
OTIPENENeHHBIX BAPUAHTAX PEAIH3ALIHU, TPOAYKT KPOBH I10 CYLIECTBY HE COAEPKUT (puOpruHOreHa
(baxTop I). B mONOJTHHUTENBHBIX BapHAaHTaX pPEATH3ALMH, B TMPOAYKTE KPOBU MO CYIIECTBY
OTCYTCTBYIOT SPUTPOLUTHI W/WIHM JIEHKOUWUTHL. B JOMOTHHUTENBbHBIX BapHaHTaX pean3aluu,
NPOAYKT KPOBHU SIBJISIETCSl MO CYLIECTBY OECKIETOYHbIM. B npyrux BapuaHTax peaiusalu,
NPOAYKT KPOBH TMOJYYAalOT W3 Iula3Mbl. Takwe BapuaHThl peanu3auud  H300peTeHus
JOTMOJHUTEIBHO MOATBEPKAAOTCs MaTeHTHOH 3asBkoi CIITANe 62/376529, nonanHot 18 aBrycra

2016 r. , KOTOpasi B MOJTHOM O0OBbeMe BKJIFOUE€HA B JAaHHBINA JOKYMEHT MOCPEICTBOM CCHUIKH.
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6. IIpoaykTel OeNKOB TIa3MBbl, OOOTAIEHHBIE OENIKOM

JlonoSTHUTENbHBIE BAPUAHTBI PEATU3ALMHA H300PETEHHS UCTIONB3YIOT (PPAKIIUH TUIA3MBI C
NOHMKEHHOW KOHIIEHTpauuel anb0ymuHa o cpaBHeHHI0 ¢ PPF, HO ¢ MOBBIIIEHHBIM KOJIMYECTBOM
rJMOOYJMHOB W APYyrux OenkoB IUia3Mbl  (KOTOpble HEKOTOPBIE aBTOPBI  HA3bIBAIOT
«3arpsisHUTENsIMI»). Bapuantel peanmmzaumu, Takue kak ¢ PPF, HAS, s¢pdmoentom I u
sppmoentom II/II, Bce mo cymecTBy He comepkaT (HakTOpoB cBepThiBaHMA. Takue (pakuuu
IUIa3Mbl B JAJIbHEHIIEM Ha3bIBalOTCS «OEIKOBO-O00OTaleHHbIE MPOAYKTHI OENKOB IJIa3MbDy.
Hanpumep, BapuaHT peanuzanui U300peTEHHs] MOXET HCIIOJNb30BaTh OEIKOBO-O0OTaleHHBIH
NPOAYKT OeNKOB Mmiia3mbl, coctosmui u3 82% anpOymuna u 18% a, B 1 y-rmo0yJIMHOB U APYTHX
OenkoB 1a3Mbl. J{pyroit BapuaHT peann3anui n300peTeHUs] MOJKET HCTIOIb30BaTh 00OTaIlleHHbIN
Oenmkamu O€IKOBBII NPOMYKT IIa3Mbl, coctosmui u3 81% anpOymuna u 19% o, B u y-rno0ynuHoB
W/ Apyrux OenkoB Iua3Mbl. B apyrom BapuaHTe peanuzaliii M300pETEeHHS MOXKET OBITh
UCIIONIB30BaH OOOTaIeHHbIH OenkaMu OeNKOBbIH MPOAYKT IUIa3Mbl, cocrosmuid n3 80%
anbOymuHa u 20% o, B u y-rmoOyJIMHOB W/MiM APYrux OeJKOB Iuia3Mbl. J{OMOJTHHUTENbHBIE
BAPUAHTBl PEANN3ALMHM H300PETeHUs] MOTYT HCIIONIb30BaTh OOOrameHHele OenkoM OenkoBble
HPOAYKTHI IUIa3Mbl, cocrosiume u3 70-79% ampOymuHa W, coorBercTBeHHO, 21-30% o, B u v-
r7100yJIMHOB M APYTHX OENKOB IUIa3Mbl. JOMOMHHUTENbHBIE BAPUAHTHI PeATN3ALNH H300peTeHNUsI
MOTYT MCIOJIb30BaTh OOOTalIeHHbIE OEIKOM OeJTKOBBIE MPOIYKTHI MIA3MBbI, cocTosiue 13 60-69%
anbOyMuHa M, COOTBETCTBEHHO, 31-40% o0, B u y-rIOOYJMHOB M Jpyrux OENKOB IUIA3MBL.
JIONOSTHUTEIbHBIE BapUAHThl pPealnu3alud HU300pPETeHUsT MOTYT HCIOJb30BaTh OOOTAlEHHbBIE
OeJikoM OeJIKOBBbIE TIPONYKTHI IJ1a3Mbl, cocTosimue u3 50-59% anbOyMuHa 1, COOTBETCTBEHHO, 41-
50% o, P u y-rnoOyIUHOB U Opyrux OeNKOB Mia3Mbl. JIOMONHUTENbHBIE BAPHAHTHI Peai3aliii
n300peTeHns MOTYT HCIOJIb30BaTh OOOTaleHHbIe OENKOM OeNKOBbIE MPONYKTHI IUIA3MBI,
cocrosire u3 40-49% anpOymMuHa U, COOTBETCTBEHHO, 51-60% a, B U y-rJO0YIMHOB B APYTUX
OenkoB Mmia3Mbl. J[OMONHUTENbHBIE BAPUAHTHI PeATU3alii N300pETeHUs] MOTYT HCIOJIb30BATh
oborareHHble O0ekoM OeKOBbIe MPOAYKTHI MiasMbl, coctosimue uz 30-39% anpOymuHa u,
cooTBeTcTBeHHO, 61-70% o, B u y-rOOYIMHOB U APYrux OeiKoB Mmia3Mbl. JOMOTHUTENbHBIE
BAPUAHTBl peATM3alUUd H300pETEeHHs] MOTYT HCIOJNB30BaTh OOOTraIleHHble OEKOM OeNKOBBIC
NPOAYKTHI IUIa3Mbl, cocrosimue u3 20-29% anpOymuHa u, coorBeTcTBeHHO, 71-80% «, B u -
rJIO0YJIMHOB M JPYTUX OENKOB Tua3Mbl. J{OMOTHHUTENbHBIE BAPHAHTHI PEATN3aLNN H300pETeHHS
MOTYT HCIIOJIB30BaTh OOOTAIIEHHBIE OEKOM OeJTKOBBIE MPOMYKTHI MIa3Mbl, coctositue u3 10-19%
anbOyMuHa M, cooTBeTCTBEHHO, 81-90% o0, B U y-rOOYIMHOB M Ipyrux OENKOB IUIA3MBL
JlonOTHUTENbHBIE BapUAHThl PEANN3alUN HU300pPETeHHsT MOTYT HCIOJb30BAaTh OOOTaleHHbIE

OesikoM OeTKOBbIe TTPOAYKTHI IJIa3Mbl, cocTosiue u3 1-9% anpOymMuHa U, COOTBETCTBEHHO, 91-
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99% a, B 1 y-rnoOyIUHOB U APYTUX OENKOB IJIa3Mbl. B TOMOTHUTENBHOM BapHaHTe peajn3anuu
nU300peTeHNs] MOTYT HCIIONB30BaThCsl OOOTAIlEeHHBbIE O€NKOM OeNKOBble MPOAYKTHI IUIA3MBI,
KoTopsble conepkar 0-1% anpbymuna u 99-100% o, B 1 y-rinoOyIuHOB U IPYTrUX OEJIKOB IIA3MBL

BapuanTtbl peanuzanun M300peTeHUs], ONMMCAHHBIE BBIIIE, TAK)KE MOTYT UMEThb OOIIVIO
KOHIIEHTpaLuio ramma-riooynuHa 0-5%.

KoHKkpeTHbIE KOHIEHTpaluu OeNKOB BO (Ppakiuy IJIa3Mbl MOTYT OBITh OINpPENENeHbI C
UCTIOJNIb30BAHUEM METOMK, XOPOLIO M3BECTHBIX PSAOBBIM CIIEIMAINCTAM B JTaHHOH obnactu. B
KauecTBe IpuMepa, Oe3 OrpaHHuYeHHI, Takue METOAUKU BKIIOYAIOT 3yeKkTpodopes, Mmacc-

cnektpomerpuro, MPA-anamu3 (ELISA) u BecTepH-OOTTHHT.
7. IIpurorosnenue ppakiuii niaasmsl KPOBU

Crnocobbr npuroroBnenuss PPF u apyrux mnnasmMeHHbIX (paxiyii XOpPOLIO HU3BECTHBI
PSIIOBBIM CIIELMATMCTaM B JAHHOW obOmactu. OnUH W3 BapUAaHTOB peau3alMu U300peTeHUs
NO3BOJISIET COOMPaTh KPOBb, HCIIOJNB3YEMYIO MAJIsi NPHUIOTOBIECHUS (pakumuu Oenka Iuia3mbl
YyeJoBeKa, B KOJOBI C pAacTBOPOM LMTpaTa WM AHTHKOAryJsIHTa LMTPAT AEKCTpo3a Ui
MHrHOMPOBAHUS KOAryJISIUMM, ¢ AainbHeHmuM pasaenenuem ¢pakuumit I, I + III, IV u PPF
coryacHo criocoOy, packpsrromy Hink ef al. (cm. Hink, J. H., Jr. , et al. , Preparation and Properties
of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS 2 (174) (1957), koropas
BKJIFOYEHA B JJAHHBIN TOKYMEHT MOCPEACTBOM CChUIKH). COrJIacCHO 3TOMY CIOCO0Y CMECh MOKHO
cobupars 10 2-8 °C. 3areM miasMy MOXHO OTIAEIHUTh LeHTpUdyrupoanuem npu 7 °C, ynaautb
u xpanutb npu -20 °C. 3areM miazmy MOXHO pazmopakuBath npu 37 °C u GppakLMOHUPOBATH,
NPEATIOYTUTENIbHO, B TEYEHHE BOCBMH YaCOB IMOCHIe U3BJIeUeHUs 13 xpanwmma mpu -20 °C.

IMnazmy MoskHO oTaenUTh OT pakuuu I, ucnons3ys 8% stanon npu pH 7,2 u Temneparype
ot -2 1o -2,5 °C, ¢ koHueHTpauuei oenka ot 5,1 1o 5,6%. Xonomusiit 53,3% stanon (176 mi/n
iasmbl) ¢ aneratHbiM Oydepom (200 mu 4M anerara Hatpus, 230 M1 JIASTHOH YKCYCHOM
KHUCJIOTBI, CKOJbKO motpedyercs (quantum satis) HoO mo 1 n) moxer Obitb noOaBiieH ¢
UCTIOJNIB30BAHUEM CTPYH C pacxonoM, Hampumep, 450 MII/MHH, TPU MOHIKEHHH TEMIIEPATYPhI
wiasmbl 110 -2 °C. @pakuust [ moxker ObITh OTHENeHA U yaaneHa u3 >¢duroenta (3¢ dmoent I)
nyTeM yibTpaueHTpudyruposanus. PuOpuHOreH Moxer ObITh mMonydeH u3 ¢pakoun |
croco0amH, XOPOIIO U3BECTHBIMU PSAOBBIM CIEHAINCTAM B JAaHHOH O0JIacTH.

@paxknus 11 + 11 moxer ObiTh oTAENEHA OT 3dduroenTa I myrem nosenenus 3¢ diroeHTa
1o 21 nponenra 3tanoja npu pH 6,8, Temneparype -6 °C, ¢ koHIIeHTpauei Oenka 4,3 mpoleHTa.
XonoxHbli 95-mipoueHTHBIH 3Tanon (176 mu/n sdduroenta I) ¢ 10M ykCycHOH KHCIIOTOM,
UCTIONB3YEMOH Il KOPPeKTUPOBKH pH, MOXKHO 100aBiATH C MOMOIIBIO CTPYH C OOBEMHBIM

pacxonom, Hanpumep, SO0 MII/MUH BO BpeMs MIOHIKEHUs TeMriepatypsrl d¢diroenta I no -6 °C.
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Ionyuennstit ocanok (¢ppaxkums II + III) moxkHO ymamuth neHTpudyrupoBarueM npu -6 °C.
I'amma-rno0ynmuH Moxker ObiTh monydeH u3 ¢pakauu 11 + III ¢ ucronmp3oBanneM crnocoOoB,
XOPOLIO U3BECTHBIX PSANOBBIM CIIEIIHAIICTAM B TJAaHHOW O0JIACTH.

@pakuuro IV-1 moxsO BeRImenuTs oT 3¢gduroenta 11 + I («adpdmoent II/III») nyrem
nosenerns sd¢moenta no 19 mpomentos stanona npu pH 5,2, Temmeparype -6 °C, wu
koHeHTpauun Oenmka 3 mponenta. HO m 10M yKCYyCHYIO KHCIIOTY, HCIOJIB3YEMYIO JIJIst
perynauposanusi pH, MOKHO H0OaBIATE € MOMOLIBIO CTPYH, MOAAEPKUBAs MPH 3TOM 3P PIFOSHT
II/IIT mpm -6 °C B Teuenue 6 yacoB. OcaxaeHHas ¢ppaxuust VI-1 moxxer orcrauBarbes npu -6 °C B
Te4eHHe 6 4acoB C MOCIENYIOIUM OTAETIeHHEM OT 3¢ ¢iroeHTa HeHTpUupyrupoBaHUEM IPU TOM
xe remneparype. CtabunbHast 6enkoBast ppakius mia3Mbl MOXKET OBITh U3BJIeUeHa U3 3 droeHTa
IV-1 nyrem nosenenusi koHUEHTpauuu dtaHona A0 30 npouenros npu pH 4,65, remneparype -7
°C u xoHUeHTpauuu Oenka 2,5 mponeHTa. IT0 MOXKET ObITh JOCTUTHYTO MyTeM KOPPEKTHPOBKH
pH sddmoenta IV-1 ¢ moMombro X0M0MHON KHUCIOThI-cIUpTa (ABE YacTH 2M yKCYyCHON KHUCIIOTBI
u ofHa 4acth 95% stanona). [Tonnepxusas Temneparypy -7 °C, nobasisror 170 M1 XONIOIHOTO
stanona (95%) Ha auTp oTKOoppekTupoBaHHOro 3 dmroenta IV-1. benakam, KOTOpbIe BBINATAOT B
0Ca/I0K, MOXKHO JaTh OTCTOSITHCS B TeUEHHE 36 4acoB, a 3aTe€M yJAJINUTh UX LHEeHTPU(PyrupoBaHueM
npu -7 °C.

Boinenennbie Oenku (crabmibHas ¢paxipsi OEJIKOB IUIa3Mbl) MOTYT OBbITh BBICYLIEHBI
(Hampumep, CyONUMAIMOHHON Cymkou) st yaaneHuss crnupra u HrO. TlonydyeHHbIH
BBICYIIEHHBIH TTOPOIIOK MOXKHO PACTBOPUTH B CTEPHIIbHON AUCTHIUTMPOBAHHOW BOJE, HATIPHMED,
ucnonb3ys 15 nutpoB Boaw/Kr nopoiuka, u pH pactBopa nosoast xo 7,0 ¢ momombsio 1 M NaOH.
Koneunast koHueHTpauusi 6emka 5% MoXkeT ObITh JOCTHTHYTa MyTeM NO00aBJICHUS CTEPUIIBHOM
IVCTUJUTUPOBAHHOM BOBI, cCozeprkainei anernirpunrodanat Hatpusi, kanpuiat HaTpus u NaCl,
10 KOoHeuHbIX KoHmeHtpaiwii 0,004 M aneruntpunrodanara, 0,004 M kanpunata u 0,112 M
Hatpusi. HakoHen, pactBop Moxer ObITh oThuibTpoBal npu 10 °C s noay4eHus: mpo3pavyHoro
pacTBopa M 3aTe€M IOABEPTHYT TepMOOOpabOTKe Ui MHAKTUBALMKM maroreHoB mpu 60 °C B
TeueHue He MeHee 10 yacos.

PsimoBoMy crenuanucty B JaHHOW OOJacTH TEXHUKH OyIeT MOHSATHO, YTO KaKias W3
pa3uUHbIX (pakuuii U 3QQIFOeHTOB, OMMCAHHBIX BBIIIE, MOKET HCIOIB30BATHCS B CIIOCO0AX MO
n3o0pereHuro i JieueHus: 3ad0oneBanust. Hampumep, Oe3 orpanuuenuit, s¢dmroents | wmm
s¢dumoents! II/I11 MOryT HCIIONB30BATHCS TSI JIEYEHUST TAKUX 3a00JIEBAaHUH, KAK KOTHUTHBHBIE U
HelponereHepaTUBHbIE HAPYIIEHUS, U SBJSIFOTCS BAPHAHTAMH PeaT3aii H300PETEHHS.

OmnwucaHHbIe BBILIE CIIOCOOBI MONyUYeHHs (ppakLuil mia3Mel KpoBU U OenkoBOH (pakium
ria3mbl (PPF) SIBISIFOTCS TOJBKO MILTFOCTPATUBHBIMHU U KACAFOTCS TOJIBKO BAPHAHTOB PeaTN3aliiu

uzobpereHusi. PsgoBoMy CHenManucTy B JAHHOW OOJacTH TEXHUKH OyIeT MOHSATHO, YTO 3TU
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cnocoObl MOTyT BapbupoBaThest. Harmpumep, pH, Temneparypa u KOHLEHTpALHs 3TaHOJA, CPEnn
IPOYEro, MOTYT OBITh OTPETYJIMPOBAHBI IJIS TIOJTYYEHHUS PA3JIMYHBIX BAPUAHTOB (PPAKIMIHA TIIA3MBI
1 0enKOBOH (PPaKIMHK IJIa3Mbl B PA3IMYHBIX BAPHAHTAX PEAU3ALINHN U CIIOCO0ax 10 H300PETEHHIO.
B npyrom npumepe, TOMOJIHUTENbHBIE BAPHAHTHI PeATU3alNH U300PETeHUS PEayCMaTPUBAIOT
UCTIOJIb30BAHNE HAHO(DWIIBTPALIUH IJTsI YIAJICHIS/ MHAKTUBALINH [TATOT€HOB U3 (PpaKLIUi MIa3Mbl U
OeJIKOBOH (ppaKIIiH MIa3MBl.

JIOTIOTHUTEIbHBIN BapHaHT peanu3aliid U300pEeTeHus] MPEayCMaTPUBAET CIOCOOBI U
KOMITO3ULUIO C UCITOJB30BAHUEM I/I/I/I.]'II/I BKJIFOUCHUEM OOITOJIHUTECIJIBHBIX (bpaKI_II/Iﬁ MJ1a3Mbl KPOBH.
Hanpuwmep, nzobperenue, mOMUMO MPOYETo, NEMOHCTPUPYET, YTO KOHKPETHbIE KOHLIEHTPALUH
aJ'Ib6YMI/IHa HE SABJIIOTCA KPUTHYCCKUMHU Ui YJIYHULICHHS KOTHUTUBHOM AaKTHUBHOCTH.
CrnenoBatesibHO, M300peTeHHE MpeaycMaTpuBaeT (Ppakuud C TMOHIKEHHONH KOHLIEHTpALen

anbOyMuHa, Takue kak gpakuuu, conepskamue menee 83% anpOymuHa.
8. JleueHue

AcniekTel cIocO0OB MO M300PETeHUsIM, OMHCAHHBIX B JAHHOM JOKYMEHTE, BKIIFOUAIOT
JedeHne cyObeKkTa Ia3MoH, coaeprkaieil MpoayKT KPOBH, TAKOH Kak (hpakuys Iia3Mbl KPOBH,
HanpuMep, KaKk ONMUCAHO BhllIe. BapuaHT peanusanyy BKIKOYAET JICYEHHE Y€JIO0BEKA C MOMOLIBIO
IU1a3Mbl, copepskameil mpoaykt kposu. Cnenuanucty B JaHHOW oOjacTH OyIeT MOHSTHO, YTO
CHOCOOBI JieueHUs] CyOBbEKTOB IUIA3MOH, comepskalield MPOAYKTbI KPOBH, M3BECTHbI B JaHHOU
obnactu. B kadecTBe mpumepa, 0e3 OrpaHHUYEHUN, OAWH BAapHUAHT peajM3alHH CIIOCOOOB IO
u300peTeHusIM, OMUCAHHBIX B JAHHOM JIOKYMEHTE, COCTOMT U3 BBEIEHHsS CyOBEeKTY
CBE)KE€3aMOPOKEHHON TUIA3Mbl ISl JICYCHUs] W/WIH MPO(UIAKTHKH KOTHHTHUBHBIX HAapYIICHHH
W/W BO3PACTHOHN NeMeHUUU. B ogHOM BapuaHTe peajiu3aluy IUia3My, CONEPIKaIlyr MPOAYKT
KPOBH, BBOJST WHAUBUAYYMY, CTpPajalolleMy WWIM MOJIBEPKEHHOMY pPHCKY KOTHHUTHBHOIO
HApYLIEHHUs /WM BO3PACTHOH NEMEHLIMH, HEMEIJICHHO, HAalpUMep, Ha MPOTSHKEHUH PUMEPHO
12-48 gacoB mocie 3abopa OT HOHOpa. B Takux ciydasix NPOAYKT MOXKET XPaHUTBCA IPU
oxJjaxneHuu, Hanpumep, npu 0-10 °C. B apyrom BapuaHTe peanus3alii CBEXe3aMOPOKEHHas
njasma MPEeACTABISAET coboi n1asMmy, KOTOpasi ~ XpPaHWJach  3aMOPOKEHHOU
(xpuoxoHcepsupoBanHoi) npu -18 °C wimm Hmwke. Ilepen BBeneHHEM CBEXE3aMOPOKEHHYIO
1a3My OTTaWBAIOT U, TIOCJIe OTTAUBAHUS, BBOAIT CyOBekTy depe3 00-75 MHUHYT Mociie Havaja
nporecca orramBaHus. Kaknplii CyOBEKT MNPENNOYTHUTENBHO TOJIYYaeT OXHY EAMHULYY
CBEXKE3aMOpPOKeHHOH TutasMmbl  (200-250  wmu1), mpuueM  CBEXE3aMOPOXKEHHYIO — ILIa3My
MPEANOYTUTENBHO MOJNYYa0T OT JOHOPOB 3apaHee ONPENENeHHOr0 BO3pAaCTHOrO auamna3oHa. B
OHOM BapUaHTE peajiM3aliy U300pETEHUs] CBEKE3aMOPOKEHHYIO IJIa3My AOHUPYIOT MOJIOJbIE

UHIUBUAYYMBI (TIOYy4alOT OT MOJIOABIX HHAMBHIYYMOB). B 1pyrom BapmanTe peanu3aniu
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U300peTeHNs CBEKE3aMOPOKEHHYIO TIa3My JOHUPYIOT (TIOJYYar0T OT) TOHOPOB TOTO ke moja. B
APYroM BapHaHTE pealin3alMi H300pPETeHUs, CBEKE3aMOPOXXEHHYIO IUIa3My JOHHPYIOT
(moy4aroT OT) JAOHOPOB B Bo3pacte 18-22 jer. B ogHOM BapuWaHTe peau3anuu, CYyOBEKTHI
MOJIYYakOT JIEYEHUE JBA Pa3a B HENEN0 C MHTepBaJoM 3-4 mHs Mexny uHpysusmu. B Bapuanre
peanmzanuu HU300pETeHHUs, JIEYeHHE NPOAOJDKAIOT O TE€X IOp, MOKa He OyAer JOCTUTHYyTa
KOHKpPETHAasi KOHEYHasl TOYKA.

B BapuanTe peanmzauuu wu300peTeHMs IUla3Ma, CoieprKamas IMPOAYKThI KPOBH,
NOJBEPraeTcsl CKPUHHUHTY IIOCNIe ITOHHUPOBAaHUS IO Tpynmam KpoBu. B apyrom BapuanTte
peanusanuy n300peTeHns Ia3Ma, Cofep Kamas MPOAYKThI KPOBH, MOIBEPraeTcs CKpUHUHTY Ha
uH}pekroHHble Bo30ynuTeny, Takue kak BUY I u II, Bupyc rematura B (HBV), Bupyc renarura
C (HCV), Bupyc T-knerounoro neiikoza denoseka (HTLV) I u I, kopoBblii aHTUTeH BHUpyCa
renatuta B (anti-HBc), cormacuo TpeGoBanusm 21 CFR 640. 33 u pexkoMeHmauusM,
conepxkammmcs B pykooncTeax FDA.

B eme omHOM BapuaHTe peanm3auuu H300peTeHHs] CyObeKTa JiedaT «IJIa3MEeHHOH
¢pakuueit». B Bapuanre peannzauuu n300peTeHus, IIa3MeHHas GpakLus MPeACTaBIseT cOOoi
PPF unun HAS. B nonosHUTEIbHOM BapuaHTe peau3aiuy u300peTeHus miasMeHHass Gpakist
SIBJISIETCS. OAHUM U3 KoMMepueckux npenaparoB PPF wmum (of) kommepueckux npenapato HAS.
B npyrom BapuaHTe peanmzauuu uzoOpereHus Gppakuus miaazmel npencrasiser codoit PPF wmm
HAS, nony4eHHbIe OT myJjia UHANBHAYYMOB OMPENEICHHOTO BO3PACTHOIO THAMA30HAa, TAKUX KaK
MOJIOZIbIE MHIUBUAYYMBI, WIH MpeAcTaBisier coboit momupuuupoBannyo ¢pakuuto PPF mmm
HAS, kortopast Obuia mojgBeprHyTa AOIMOJHHUTEIBHOMY (DPaKIMOHHUPOBAHHUIO Wi 00paboTke
(marmpumep, PPF wimn HAS ¢ ogHMM MITH HECKOJIBKUMH YaCTUYHO WJIM B 3HAYUTENIbHOW CTENEHU
yIaJeHHbIMH KOHKpEeTHbIMH Oenkamu). B npyrom BapuwanTe peanm3anmu (Gpakiusi IIia3mbl
npezacrasisier cobol (pakLuo BHYTPUBEHHOrO UMMYHHOTO rio0ynuHa (IGIV) mna3zmel, kotopast
IO CYIIECTBY HE coepkuT uMmyHorinodynuHa (IgG). @pakuus KpoBH, KOTOPasi KO CYIIECTBY HE
COIEPIKHUTY» MU KOTOPAasi UMEET «II0 CYLIECTBY yaJeHHbIE» KOHKpPETHbIe OeNKH, Takue Kak IgG,
OTHOCHUTCSI K (pakii KpOBH, coxepskamieldl MeHee 4deM mpumepHO 50% OT KOJNMUECTBa,
COJIeprKallerocsi B 3TAJOHHOM IMPOAYKTE WU IJIa3Me LIeJIbHOW KPOBHU, Hampumep, MeHee 45%,
40%, 35%, 30%, 25%, 20%, 15%, 5%, 4%, 3%, 2%, 1%, 0,5%, 0,25%, 0,1%, HeonpenensieMbIX
YPOBHEMH, WK JTI000€ LENTOYNCICHHOE 3HAYEHNE MEKAY 3TUMHU 3HAYCHUSIMH, MIPH U3MEPEHUU C

UCTIOJIB30BAHUEM CTAHIAPTHBIX aHAIHM30B, XOPOIIO U3BECTHBIX B JAHHOHW 00JIacTH.
9. MoHuUTOpUHT

Jlpyroii acrieKkT JaHHOTO H300PETeHUsI OTHOCHUTCS K CIOCOOaM MOHHTOPHHTA BO3JIEHCTBUS

JICKAPCTBEHHOTO CpEACTBA Ha CYOBEeKTa IJIsl JICYeHUs KOTHUTHUBHBIX HApPYIIeHUN WU
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BO3PACTHOHN JEMEHLINH, TIPUYEM CIIOCO0 BKIIFOYAET CPAaBHEHNE KOTHUTHBHOM (PYHKLIUHU IO ¥ TIOCTIE
JeYeHus. PSIOBBIM CrienuanvucTaM B JAaHHOW OOJIACTM TEXHUKH H3BECTHO, YTO CYIIECTBYIOT
XOpOLIO HM3BECTHbIE METONbl OLIGHKW KOTHUTHUBHOW (yHKuMu. Hampumep, 0Ge3 orpanuyeHui,
Croco0 MOXKeT BKIOYATh OLEHKY KOTHHUTUBHOW (PYHKLMHM HAa OCHOBE HCTOPHU OOIIE3HH,
CeMEWHOro aHamHe3a, (U3MYECKUX W  HEBPOJOTMYECKHMX OCMOTPOB  KJIMHHUICTAMH,
CHEeLHUATM3UPYIOLINMHCA HAa AEMEHLUH W KOTHUTHBHOM (PYHKLMH, JTaOOPAaTOPHBIX TECTOB U
HENPOICHUXOJIOrUIeCKOM OLIEHKH. JlOnOJTHUTETbHBIE BapUAHTHI peann3aryy,
npeaycMaTpuBaeMble  M300peTeHHEM, BKJIOYAIOT: OLEHKY CO3HaHHUS, Takyl Kak ¢
UCTIONBb30BaHUEM IIKajgbl KoMbl I'masro (EMV (peakuuu OTKpbIBaHHUS IJ1a3, JBUTATENbHbIE U
peueBble)); OOCIeNOBaHUE IMCUXUYECKOrO CTaTyCa, BKJIIOYAs KPATKYH IIKaJy yMCTBEHHOTO
passutusa (AMTS) unn Munu-uccnenosanus ncuxudeckoro cocrosuus (MMSE) (Folstein et al. |
J. Psychiatr. Res 1975; 12:1289-198), rnobanbHyr0 OLEHKY BBbICIIMX (YHKLUMH; OLIEHKY
BHYTPHUEPEITHOTO JABJICHUS, HAIPUMED, C TOMOLIBIO (PYHIOCKONUY.

B opmHOM BapuaHTe peanusanMM, AN OLEHKM KOTHUTUBHOHW (DYHKLIUH MOTYT
UCIIOJIB30BATHCS  MICCIIEAOBAHUS Tepu(epruueckoll HEpBHOW CHCTEMBI, BKJIIOYas JOObIE U3
Clenyomux: oOOHsSHUE, MO U OCTPOTA 3PEHUS, ABUKEHUS IJ1a3 U 3pavykoB (CHUMIIATHYECKUE U
napacummnaTudeckne pediexcsl), ceHcopHast (PYyHKIMS JHL@A, CHUIA JIMLEBBIX MBI M MbIIII
IUIEYEBOTO MOsICA, CIIYX, BKYC, IJIOTOYHBIE BM)KEHUS U IJIOTOYHBIN pedJieKc, TBIDKEHUS SI3bIKa,
KOTOpbIE MOXXHO MPOTECTUPOBATh MHAWUBHAYAJIBHO (HANpUMEp, OCTPOTA 3PEHUS MOXKET OBbIThb
npoBepeHa ¢ moMolibto Tabmuipl CHeNUIeHa, HEBPOJIOTHYECKHH MOJIOTOK HCHOJB3YETCs IS
TEeCTUPOBaHUS pedJIeKCOB, BKIIFOYash MaHAUOYISIpHBIN pediiekc, pedriekchl CyXOXKUIUN Ourernca
U TpHLEIca, peIeKec CyXOKUINS KOJIEHHOTO CYCTaBa, aXUJUIOB peieKe U TIaHTapHbIN peduiekc
(To ecTh cumnToM babuHCKOrO); MbIedHast cuiia, 4acto mo mkajge MRC ot 1 1o 5; MbInedHbii

TOHYC U NMPU3HAKU PUTHAHOCTH.
10. BBenenue

IIpu ocymecTBieHHH CIIOCOOOB MO JAaHHOMY H300pETEHHIO (PPAKIHMIO TUIA3Mbl KPOBH
BBOIAT CyOBekTy. B omHOM BapmaHTe peanuszanuy, (HpakmHiO TUIA3Mbl KPOBH BBOJSAT IMyTEM
BHyTpuBeHHOW HH(DYy3un. CkopocTh MH(PY3UU MOXET BapbUPOBATHCS, HO B OJHOM BAapHAHTE
peanu3anuu H300pEeTeHUs CKOPOCTh HH(PY3UH COCTABISIET 5-8 MJI/MUH. PSIOBBIM CrielMaIHCTaM
B JAHHOH OONACTH TEXHUKH OyAeT MOHSTHO, YTO CKOPOCTh WH(Y3MH MOXKET 3aBHCETh OT
COCTOsIHUA Cy6’beKTa " pCaKllM Ha BBEACHUEC.

B Tex BapHUaHTax p€ajru3daluu, rae 3(1)(1)6KTI/IBHOC KOJIMYECTBO aKTUBHOI'O ar€¢HTa BBOAAT
B3POCJIOMY MJIEKOITUTAIOIIEMY, KOJHYECTBO WJIM JIO3MPOBKA SIBISIOTCS 3(PQeKkTUBHBIMU Tipu

BBCACHUU B TCUCHUE NOAXOOAIICTIO NEpuoaa BpEMEHU, TAKOrO KaK OAHA HEACIIA WKW JOJIbLIC,
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BKJIFOUAsl JBE€ HEENIU WM JIOJblie, HapuMep, 3 Helleu WIN JOJbLIe, OAUH MECSL WJIH AOJbLIE,
2 Mecsila Ui A0JbIle, 3 Mecsilia Uiin oJibiie, 4 Mecsiia UId JOJbIle, S MeCsIeB Ui IOJIbIIE, 6
MECSLIEB MJIN JOJbINe, | TOM WM AOJbBINE U T. A. , YTOOBI OATBEPAHUTH OCNIAbIeHNe COCTOSHUS,
HAalpuUMep, KOTHUTHUBHBIX HAPYIICHUH, WM 3aepXKKy KOTHUTHBHBIX HApYIIEHUH W/Win
yJIy4dlleHne KOTHUTUBHBIX (PYHKIMH y B3pocioro muekonurarouero. Hanpumep, ¢ dexTusHOiM
T030H SIBJISIETCS 103a, KOTOpasi IPH BBEIEHUH B TEUEHHE MOAXOAALIETO MEPHOAA BpEMEHU Oyaer
3aMeUIATh, HanpuMep, npumepHo Ha 20% wnu Oonbiue, HanpuMep, Ha 30% wu Oonbiue, Ha 40%
wu Oonbiie nuiu Ha 50% unu 6oJbine, B HEKOTOPBIX ciaydasx Ha 60% wim Gomnbine, Ha 70% nmm
Oonbure, Ha 80% wunu Oonpme mwinu Ha 90% wnu Oonpme. Hampumep, Oyaer ocraHaBiIMBaTh
CHIDKEHHME KOTHUTUBHBIX (DYHKIMH y MalMeHTa, CTPAJArOIero OT €CTECTBEHHOIO CTApEHUs WU
CBSI3aHHOT'O CO CTapeHHEeM paccTpoicTBa. B HEKOTOPBIX ciyyasx, 3pPEeKTUBHOE KOJIUIECTBO WU
71032 TIPOAYKTa KPOBU OylIeT HE TOJBKO 3aMeUIATh WJIM OCTaHABIMBATh IPOIPECCUPOBAHUE
OOJIE3HEHHOTO COCTOSIHUSI, HO Takke OyJeT BBI3bIBATH PEBEPCHUIO COCTOSHUS, TO €CThb OynmeT
BBI3bIBATH YJIyYIIEHHE KOTHUTUBHBIX crocoOHocTel. Hampumep, B HEKOTOPBIX CIlydasx
3¢ PeKTHBHOE KOJINYECTBO MPEACTABISAET COOOH KOINYECTBO, KOTOPOE MPU BBEICHUH B TEUCHHE
NOAXOJSIIIEr0 Mepuoaa BPEeMeHH, OOBIYHO, MO MEHbIIeH Mepe, OKOJIO OJHOW Henmenu, H,
BO3MOJKHO, OKOJIO JIByX HeleNb WiIn Oojiee, B 3aBUCHMOCTH OT 4YeJOBeKa B TEYEHHE OKOJIO 3
HeJenb, 4 Henelnb, 8 HeJleNb WK IOJIbLIe, YIIy4YIIaeT KOTHUTHBHBIE CIIOCOOHOCTH MHANBHAYYMA,
CTPAJAOIIEro OT CBSI3aHHBIX CO CTAPEHHWEM KOTHUTHBHBIX HApyLIeHUH, HarpuMmep, B 1,5 pasa, 2
pasa, 3 pasa, 4 pasza, 5 pa3, B HEKOTOpBIX Cliy4asix, B 6 pa3, 7 pas, 8 pa3, 9 pa3 wiu 10 pa3 umm
OoublIIe O CPABHEHUIO ¢ KOTHUTUBHBIMH CIIOCOOHOCTSIMH 1O BBEICHUS MPONYKTA WIH (HpaKIHU
KpoBU. B HEKOTOpPBIX ciydasix, 3G PeKTHBHOE KOJINYECTBO HIIH 1033 AKTUBHOTO areHra Oyer He
TOJIKO 3aMEeIIATh MJIH OCTAHABJIMBAThH NMPOrPECCHPOBAHUE OOJIE3HEHHOTO COCTOSIHUS, HO OyIer
TAK)Ke BbI3BIBATH PEBEPCHUIO COCTOSIHHS, TO €CTh OyAeT BBI3bIBATH YJIyYIIEHHE KOTHUTHBHOM
¢ynkumnu. Hampumep, B HEKOTOPBIX Ciiy4asix 3P (PEeKTUBHOE KOJUYECTBO MPEICTABISIET COOOU
KOJINYE€CTBO, KOTOPOE MPH BBEICHNUH B TEUCHUE MTOAXOASIIETO IEpHOa BpeMEHH OyAeT yIydiaTh
CUMIOTOMBI Y WHIWBHIYYMa, CTPajaloLIero CHUXEHHEM WM HapylIeHHeM KOTHUTHUBHBIX
cocoOHocTel, HanpuMmep, B 1,5 pas, 2 pasa, 3 pasa, 4 pa3a, 5 pas, B HEKOTOPBIX ClIy4asix, B 6 pas,
7 pa3, 8 pa3, 9 pa3 wiu 10 pa3 wim Oonbine, MO CPAaBHEHHIO C HE TMOJYYABIIUMH JICUCHUS
UHAMBUJYYMaMH 10 BBEJI€HUS CPEICTBA.

B npyrux BapmanTax peanusanuy, ppakLUioO MIa3Mbl KPOBU MIIH TUIA3MEHHYIO (DPaKIUEO
BBOJST B COOTBETCTBUU C OJJHUM WJIM HECKOJIbKMMH PEKHUMaMU JO3UPOBaHUs, OMHCAHHBIMU B
nareHTHOH 3asBke CIIIAN2 62/490519, koTopasi B MOJTHOM 00BbEMe BKITFOUEHA B TAHHBIA JOKYMEHT
MOCPENCTBOM CCBUIKH. [l0 CyIIecTBy, BapuUaHT peajn3aluyd H300pPETEHUs BKIIFOYAET JICUSHHE

CY6’beKTa C JUArHOCTUPOBAHHBIMHU KOTHUTUBHBIMHU HAPYLICHUAMU IMYTEM BBCACHHSA CY6’beKTy
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3¢ (eKTUBHOrO KOJIMYECTBA TUIA3MbI KPOBU MM (PPAKLIMU TUIA3MBI, NMPHYEM IUIa3My KPOBH HIIH
(bpakumo 1Ia3Mbl BBOAST COCOOOM, MPUBOISIINM K YJIYULIEHUIO KOTHUTHBHON (PYHKIIUHU WIH
HeMporeHesa 1mocye AOCTIKEHUs] CPEHEro WIIM MEIUAaHHOTO MEPUOJIa MOy BBIBEICHHs OEIKOB
IUTa3Mbl KPOBH HUTH OENKOBOW (PpaKLIMH IJIa3Mbl, N0 OTHOLIEHHUIO K IOCIENHEH BBEIEHHOH 03¢
(Ha3pIBaEMOI B JAaHHOM JIOKYMEHTE «MMITYJIbCHOE IO3UPOBAHHE» WIIH KUMITYJIbC 103bD»). Jpyroi
BApUAHT peajM3aluy U300pPETEeHNs BKIIIOYAET BBEIEHUE TUIA3Mbl KPOBU WIH (PpaKLUU IUIa3MbI B
pexXuMe IO3MPOBAaHMs, BKJIKOYAKOLIEM IO MEHbLIEHM Mepe ABa MOCIENOBATENbHBIX OHSI H
MOHUTOPHHT YJIYUYIIEHUs KOTHUTUBHON (YHKLMU CyObeKTa, 10 MEHbLIeH Mepe, uepe3 3 AHsA
IOCJI€ JIaThl TIOCNIENHEro BBEIEHMs. J[OMONHUTENbHBI BapHaHT pealu3alud H300peTeHus
BKJIFOYAET BBEACHHUE I1a3Mbl KPOBU WM (DPAKIUH IIIA3MBI B PEXKUME JO3UPOBAHUS, BKIIIOUAIOIIIEM
1o MenbLuen mepe 3,4,5,6,7,8,9,10, 11, 12, 13 unu 14 nueit noapsiag U MOHUTOPUHT YJIyULIEHUS
KOTHUTHBHOH (yHKIMU cyOBeKTa Mo KpaiiHell Mepe depe3 3 AHsA IOCHE JaThl MOCJIEAHEroO
BBeneHus1. Ere onuH BapuaHT peanusanuy n300peTeHHs BKII0YAaeT BBEICHUE MIa3Mbl KPOBH HITH
dpakuuu TUIA3MBI B peXHMME JO3MPOBAHMS, BKIIOYAIOIIEM IO MEHbIueil Mepe 2
MOCJIEIOBATEIbHBIX [HS M, IIOCJE JAaThl ITOCJIEIHEr0 BBEACHUS, MOHUTOPUHI YIIy4LIEHUs
KOTHUTUBHOH CITIOCOOHOCTH IO UCTEYEHUH CPETHEro MepUoAa MOJyBbIBEACHUS OENKOB B IIa3Me
KPOBU HJIM IUIa3MEHHOH ¢pakiwu. Jlpyroil BapwaHT peanu3anuy H300pETEHUs] BKIIIOYAET
BBEJICHHUE MJIA3Mbl KPOBH HJTH IJIA3MEHHOH (DpaKIMK B PEeXKUME TO3UPOBAHHMS, BKIFOUAOLIEM OT 2
10 14 He-nocnenoBaTeNbHBIX JHEH, MPUYEM KaXIbli pa3pblB MEXIY J03aMHU MOXET COCTABIATh
or 0 no 3 pgHell. B HEKOTOpPBIX Clydasx HMITYJbCHOE AO3UPOBAHUE B COOTBETCTBUM C
n300peTeHneM BKJIIOUAET BBEACHHME MEPBOro Habopa 103, HampuUMep, KaK OMUCAHO BBIIIE, C
MOCJIEAYIOLIUM MTEPHOIOM OTCYTCTBHS JO3UPOBAHUS, HAIIPUMED, KIIEPUOIOM O3 BBEICHUS 103,
3a KOTOpBIM, B CBOK Od4epenb, CIEeNyeT BBEACHHWE Jpyroil no3el wiaud Habopa 103.
ITpoAoKUTENBHOCTD 3TOTO Mepuoia 0e3 BBeIEHHsI J03bI MOYKET BAPbUPOBATHCS, HO B HEKOTOPBIX
BapHAHTaX peajn3allyi OHA COCTaBjsieT 7 nHel wiu Oonbine, Harpumep, 10 qHe# uam Oosble,
BKJtOouasi 14 nmHed wim OoJjibile, TMPUYEM B HEKOTOPBIX ClIydasx Mepuon Oe3 BBEASHHs 1103
coctasJyisieT OT 15 no 365 aueii, Hanpumep, ot 30 1o 90 nHel, u B Tom yucie ot 30 no 60 nHei.

Ilo cymecTBy, BapHaHTBl pealu3alUy CIIOCOOOB BKIIIOYAIOT HE XpOoHHUYeckoe (T. €. , He

,
HENpPEePHIBHOE) BBEICHUE 103, HATIPUMEp, He XPOHUUECKOE BBEACHHE MPOAYKTa MJIa3Mbl KpOBH. B
HEKOTOPBIX BapHaHTax peaju3aluy, CXeMa HMIYJbCHOTO JOO3UPOBAHUsA C MOCIEIYHOIIUM
neproaoM Oe3 BBEACHHs 103 TOBTOPSIETCS HECKOJIBKO pa3, MO KEJAHUI), PUYEM B HEKOTOPBIX
CIIydasix 3Ta CXema MPONoJKAeTCs B TedeHue | rona wiu OoJiblie, HarmpuMep, 2 JieT Win OOJIbIIe,

BIUIOTh 1O, W BKJIIOYAs, Ha NPOTSHDKEHUM KU3HH CyObekra. Jlpyroil BapuaHT peanu3aiu

n300peTeHNs] BKJIIOYAET BBENEHHE IUIa3Mbl KPOBHM WM IUIA3MEHHOW (PaKkUUU B PEXKHME
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JNO3UPOBAHUSI HA TMPOTSHKEHUH S5 TOCIENOBATENIbHBIX THEH, C mepuomoM Oe3 BBENEHHUs 103 B
TeueHue 2-3 JHEH, ¢ MOCIEAYIINM BBEICHUEM Ha NPOTSHKEHUHU 2-14 MOCaea0BaTeIbHBIX JHE.

buoxumunueckn, mnon «3PQPEKTUBHBIM KOJUYECTBOM» HIH «3(PPEKTHBHONH H030i»
AKTUBHOTO areHTa MOIPa3yMeBaeTCs TaKoe KOJMYECTBO AKTUBHOIO areHTa, KOTopoe Oyner
WHTHOUPOBATD, MPOTUBONEHCTBOBATh, YMEHBIIATh, YMEHBIIATh HJIH TOAABISATH MpUMepHO Ha 20%
wi Oonee, Hanpumep, Ha 30% wnm Oonee, Ha 40% wmm Gonee, wiu Ha 50% wumm Gonee, B
HEKOTOPBIX ciy4asix Ha 60% wiu 6onee, Ha 70% wu 6onee, Ha 80% umm Oonee, umu Ha 90% wnu
Oosiee, B HEKOTOPBIX Ciydasix nmpuMmepHO Ha 100%, T. €. 10 HE3HAYUTETHbHOW BEJMYUHBI, a B
HEKOTOPBIX Cilydasix oOpamarh BCISITh MPOTPECCHPOBAHHE KOTHUTHMBHBIX HAPYLIEHUH WIH

JEMEHLIUH, CB3aHHOM C BO3PACTOM.
1. benkoas ¢paxiys rniaa3msl

ITpu ocyuiecTBieHHH COCOOOB MO AaHHOMY H300pETeHUI0 CyOBEKTY BBOAST (hPAKLIUIO
iasMbl . B omHOM BapuaHTe OCYyINeCTBIECHUs (PaKIIHs IJIa3Mbl MPEACTABIISIET COOOH OETKOBYIO
¢pakuuro mrasmel (PPF). B momomuurenbHbIx BapuaHTtax ocyiectsienuss PPF BeiOuparor us3
KOMMepueckux npenaparos PPF.

B npyrom Bapuante peanmsanuu, PPF cocroutr uz 88% HOpManbHOro 4enoBeueCKOro
anpOymuna, 12% anbda- u Oera-roOyauHOB u He Oonee 1% ramma-rioOyiuHa, Mpu
OMpeneneHnuu 3JeKTpodope3oM. BapuaHThl OCYINECTBICHHS 3TOrO BapUaHTAa peayn3aluu,
UCIIOJIB3YEMbIE B TPAKTHYECKUX CrMoco0ax Mo M300peTeHHIO, BKJIIOYAIOT, HANpHUMEP, TaKOi
BapuaHT peanusauun B BuOe 5% pactBopa PPF, 3al0ydepenHoro kapOoHaToM HaTpus, u
crabmmmzupoBanHoro 0,004 M xampuiarom Hatpus u 0,004 M aneruntpuntodanom.
JIOTOTHUTE IbHBIE COCTABBI, B TOM YHCJE ¢ MOAMMUIHPOBAHHBIMY MPOLIEHTHBIM COIEpKaHHEM
PPF (wampumep, ot okoso 1% no okono 10%, ot okono 10% no okosno 20%, ot okoso 20% o
25%, or okomno 25% no 30%) B pacTBOpe, a TakKe KOHIEHTPALMUSMH PACTBOPHUTEIS H

CTa0MIIM3aTOPOB, MOTYT OBbITh UCTIOJNIB30BAHBI B IPAKTHYECKHUX CITOCO0AX MO N300PETEHUIO.
12. IMnazmeHHbIe (hpakLUK JOHOPOB OMPEAEIEHHOTO BO3pacTa

Bapuant peanmzaunu mM300peTeHHs] BKIIIOYAEeT BBEACHHE (PPaKLMU TUIa3Mbl KPOBU WIIH
TUTA3MEHHON (PpakUny, MOJYYEHHOH W3 TUIa3Mbl WHAWBUAYYMOB ONPEAEJIEHHBIX BO3PACTHBIX
Iana3oHoB. JIONOJHUTENbHBIE BAPHAHTHI PeaIM3aliH BKJIIOYAIOT BBeIEHHE OeNKOBOM (ppakumm
MJa3Mbl, MOJTYYEHHOM M3 IUIa3Mbl WHAUBUAYYMOB OIPENENICHHBIX BO3PACTHBIX JUANAa30HOB.
Bapuant peanuzanuu sxmouaer BeeneHrne PPF nin HAS, xoTopsle ObUTH NOJTY4eHBI U3 TUIA3MBbI
MOJIOZBIX HMHIUBUAYYMOB. B 1pyrom BapuaHTe peanu3anuyd HU300pPETEHUS  MOJIOIbIE

WHIUBUAYYMbl HMEKOT OJWHAKOBBI KOHKPETHBIM BO3pAacT WM BO3PACT B ONPENEIIEHHOM
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nuanasoHe. B elne omHOM BapuaHTe peajln3aliy CPEOHHHA BO3PACT AOHOPOB MEHbBINE BO3PACTa
CcyObeKTa, HJIM MEHBIIIE CPEAHETO BO3PACTa CYyOBEKTOB, MOMYUAKOLIHNX JICYCHUE.

OmnpeneneHHbIe BAPUAHTHI PeaTH3aliU H300pETeHUs BKITFOYAIOT O0beIUHEHNE KPOBU HITH
IUIa3Mbl  KPOBHM OT MHIWBUAYYMOB C ONpPEIENEHHBIMH BO3PACTHBIMHM JHAMA30HAMH U
(bpakIMOHNPOBAaHNE TUIA3Mbl KPOBH, KaK OIMMCAHO BBIIIE, JUIA TMOJTYyYEHUs MPOAYKTa OeNKOBOH
¢pakumm mmasmel, Takoro kak PPF mmu HAS. B anprepHaTvBHOM BapHaHTe peain3aliu
uszobperenus, Pppakumro Oeka mia3Mbl WK (PaKLUI0 KOHKPETHOTO OeJlKa IJIa3Mbl MOJTYYaroT OT
KOHKPETHBIX WHAMBUAYYMOB, COOTBETCTBYIOIIMUX ONPEAEIEHHOMY BO3PAaCTHOMY AMarna3oHy. B
APYyroM BapUaHTe peanu3alui n300peTeHus, Qpakius Miaa3mMbl KpOBH, (pakiys IUIa3Mbl HIIH
IPOAYKT KOHKPETHOH (ppakiiuy Oesika Mia3Mbl IOJNYHaoT OT MyJIa MOJIOJIBIX HHIUBUIYYMOB, JJIs
KOTOPBIX «MOJIOABIE» MOTYT OBITH OMNpeeNeHbl MO KaleHJAPHOMY WM OHOJIOrH4ecKOMy
BO3PACTY, KaK OMMCAHO BBIIE, U BO3PAcT (BO3PACThl) HHAMBUAYYMOB MOTYT ObITh KOHKPETHBIM

3HAYEHUEM BO3PacTa WM BO3PACTHBIM JUATIA30HOM.
13. TTokazanust

Cnoco0sl 1 conepakalue niasMy IpoAYKThI M (ppakiiy KPOBH 110 JAHHOMY H300PETEHHIO
HAaXOAST TNPHMEHEHHE IPH JIEYeHHH, BKIOUYasi NPO(QUIAKTUKY, CBSI3aHHBIX CO CTapeHHEM
COCTOSIHMH, TaKMX KaK HAapyLIeHUs] KOTHUTHUBHON CIOCOOHOCTH HWHIMBHAYYMOB, HAmpuMep,
KOTHUTHUBHBIE pAcCTpOiCTBa, BKioudas (0e3 OrpaHuYeHMii) BO3PACTHYIO JIEMEHIIHIO,
UMMYHOJIOTHUECKHE COCTOSIHUS, PaK U yXyAleHne (QU3nueckoro u (yHKIHMOHAJIBHOTO
cocrosiHus. Jluia, crpaaaromue Win MoABEP>KEHHbIE PUCKY PA3BUTHSI CBA3AHHBIX CO CTapEHHUEM
KOTHUTHBHBIX HAPYIIEHUH, KOTOPbIM OyJeT MOJIEe3HO JICUSHHE CONEPIKAIlUM IJ1a3My MPOAYKTOM
KPOBU IO JTAaHHOMY H300pPETEHHIO, HAIPpUMep, CocoO0aMu, paCKPBITHIMU B JTAHHOM JTOKYMEHTE,
BKJIFOYAIOT JIUL B BO3pacTe okouo 50 ser unu crapiue, Hanpumep, 60 et unu crapie, 70 geT uiu
crapue, 80 ner unu crapue, 90 netr wiu crapue, U 100 ner unam crapiue, TO €CTb B BO3pacTe
npumepHo oT 50 no 100 ner, Hanpumep, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 unu okono 100 jer,
CTpafarolIMX OT KOTHUTHUBHBIX HapyIIEHUH, CBSI3aHHBIX C €CTECTBEHHBIM IPOLIECCOM CTapeHus,
Hampumep, Jerkux KOrHUTUBHBIX HapymeHuid (M.C.1); u mun B BO3pacte okoso 50 yer umm
crapuie, Harpumep, 60 net unu crapiue, 70 net unu crapiue, 80 ner wim crapue, 90 ner wimn
cTapluie W, Kak npasuio, He crapwe 100 jet, To ecTh B Bo3pacte npumepHo ot 50 go 90 xer,
Hanpumep 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 unu okoso 100 neT, y KOTOPBIX €11e HE HAaYaluCh
MPOSIBJIEHUs] CHUMIITOMOB KOTHUTHBHBIX HapyluieHuil. IIpumepbl KOrHUTHUBHBIX HapyllIEeHUH,

BbI3BAHHBIX €CTECTBCHHBIM CTAPCHUEM, BKIIFOYAOT CIICAYIOLICE!

A. Jleexoe kocnumuenoe napyuienue (M.C.l.) mpencrapisieT coOOW yMepeHHOe

HAPYLICHHUE KOTHHUTHBHbBIX CHOCO6HOCT€I\/'I, MPOABIIAOIICECA B BUIAC npo6neM C IaMATBIO HJIN

30



10

15

20

25

30

35

APYTUMH TICUXUYECKUMU (PYHKLUUSMH, TAKUMH KaK TUIAHHUPOBAHHUE, CIEIOBAHHUE MHCTPYKLHSIM
WIA TIPUHATHE PELICHWH, KOTOPbIE CO BPEMEHEM YXYAINAITCSA, B TO BpeMs Kak oOrmas
ncuxudeckas PyHKIMS U TIOBCEAHEBHAS EATENbHOCTh HE HapywarTcsa. Takum oOpa3om, XOTs
3HAYUTENbHON Trudenn HEeWpPOHOB OOBIYHO HE NPOHMCXOAWT, HEHPOHBI B CTAPEIOIIEM MO3re
YSI3BUMBI K CyOJIETaIbHBIM BO3PACTHBIM U3MEHEHUSIM CTPYKTYPBI, CHHANITHYECKOH IIeIOCTHOCTH
U MOJIEKYJIIPHOTO TIPOLIECCUHTA B CUHAIICE, KOTOPbIE YXY/IIAT KOTHUTHUBHBIE (DYHKIUH.

Juna, crpaparolue WM MOABEPXKEHHbIE PUCKY Pa3BUTHsI KOTHUTHUBHOIO HApYIUEHHs,
CBSI3aHHOTO CO CTApPE€HHEM, KOTOPBIM OyeT MOJE3HO JIeueHHe COAEeP KAIIUM IIa3My MPOIYKTOM
i ppakiueit KpoBH MO TaHHOMY H300pETEHHI0, HAPUMEP, CIIOCO0aMHU, OITMCAHHBIMU B JAHHOM
JIOKYMEHTE, TaK)Ke BKJIFOYAIOT JIMILI JIF0O0r0 BO3PACTa, CTPANAOLINX OT KOTHUTUBHBIX HAPYIIEHHUH
U3-3a PAcCTPOICTBA, CBA3aHHOIO CO CTAPEHUEM, U JIHML JIOOOro BO3PAacTa, y KOTOPBIX ObLIO
AUATHOCTUPOBAHO CBSI3aHHOE CO CTApEHHEM pACCTPOHCTBO, OOBIMHO COMPOBOKIAIOLIEECS
KOTHUTUBHBIMU HapyLIEHUSMH, B TOM Clly4ae, KOI[a y HUX €Ile€ HE IOSIBUIUCH CHUMIITOMBI
KOTHUTUBHBIX HapylleHul. IIpumMepel Takux CBA3aHHBIX CO CTAPEHUEM PACCTPONUCTB BKIIOUYAOT
ClenyroIee:

B. Dbonesns _Anvyeeiimepa, bonesHp AnburefiMepa - 35TO MPOTrpPeCcCCHpYIOINas,

HEYyMOJIIMasi TIOTepsi KOTHUTHBHOH (YHKIMH, CBsI3aHHAs C YPE3MEPHBIM KOJUYECTBOM
CEeHMJIbHBIX OJISIIIEK B KOPE TOJIOBHOI'O MO3Ta U MOJKOPKOBOM CEPOM BELIECTBE, KOTOPBIE TAKKE
comep:kaT Oera-aMWJIONA U HeHpopUOPWIIApHBIE KIYOKHM, COCTOsIIIME U3 Tay-Oernka.
Pacnpocrpanennast popma nopaxaer jroaeit crapiie 60 jiet, u 3a00J1eBaeMOCTh YBETHMUHUBAETCS C
Bo3pacTtoM. Ha ee nosro npuxomutcst 6onee 65% neMeHIMH Y MOKIIIBIX JTFOIEH.

IMpuunHa Oone3Hn AubLreriMepa He HW3BECTHA. BoJie3Hb mNepenmaercss Mo HACIeACTBY
npuMmepHO B 15-20% caydaeB. OcrajbHble, TaK Ha3bIBa€Mble CIOPAJAMYECKUE CIIy4au, UMEIOT
HEKOTOpbIe TE€HETHYECKHE IeTePMHHAHTHL 3a0oJieBaHHE HMEET ayTOCOMHO-JOMUHAHTHBIA
TeHEeTHYECKUI TaTTepH B OOJIBLIIMHCTBE CJIy4aeB PAHHETO M HEKOTOPBIX CIIydYasX IMO3THErO
pa3BUTHUS, HO JEMOHCTPUPYET MEPEMEHHYIO MEHETPAHTHOCTh B CTapUIMX Bo3pacTax. PakTopsl

OKpYKaIOIIel Cpebl HAXOIATCS B OKYCe aKTUBHBIX HCCIIETOBAHU.

B xone 6ose3HM MPOUCXOAUT MOTEPsS] CHHAICOB U, B KOHEUHOM HTOre, HEHPOHOB B KOpe
TOJIOBHOTO MO3Ta, TUITOKAMITE U MOAKOPKOBBIX CTPYKTYpax (BKIIHOYAs M30UPATEIbHYIO MOTEPIO
KJIETOK B 0a3anbHOM simpe Melinepra), ronybom msitHe (locus coeruleus) u mopcanbHBIX sipax
mBoB (nucleus raphae dorsalis). Hcnonp3oBanue nepeOpanpbHONW TIOKO3bI U mepdy3us
CHIKAIOTCSI B HEKOTOPBIX O0JIACTSIX T'OJIOBHOTO MO3ra (TeMeHHasi OJisl U BHCOYHbBIE JOJH MPH
paHHell cramuu 3a0oneBaHMs, TpepOHTANbHAs KOpa B TNO3MHEH CTanuu 3a0O0JeBaHMUs).
HeiiputHble nin ceHUIIbHBIE OJISIIIKHY (COCTOSILIIE U3 HEHPUTOB, ACTPOLIMTOB U MTHAIBHBIX KJIETOK
BOKPYT aMIJIOUTHOTO sIZIpa) v HelpopuOpuiuisipHbIe KITyOKH (COCTOSIINE U3 TAPHBIX CITUPATBHBIX
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(bMTAMEHTOB) UTPAIOT ONpPENEJCHHYIO POJib B martoreHese Oojne3nu Anbireiimepa. CeHHUITbHBIC
Onsky U HelfipopuOpwsapHble KyOKH HAOJMIOAAIOTCS MPH HOPMAJIBHOM CTapEHHH, HO OHU
ropaszo Yaine BCTPEYArOTCs Y JIIoael ¢ 601e3HbI0 AsbIrelimMepa.

C. Dbonesns Ilapxuncona bonesnws Ilapkuacona (PD) - »To wummomatudeckoe

MENJIEHHO Tporpeccupymoinee aereHepatuBHoe paccrpoiicto IIHC, xapakrepusyroineecs
3aMENJICHHbIMU JIBJKEHUSIMH M CHWJKEHHOW TOABMXXKHOCTBIO, MBIIIEYHON PUTHIHOCTBIO,
TPEMOPOM B NIOKOE M HeCTAOUIIBbHOCTHIO 1MO3bl. bonesns IlapkiHCOHA MepBOHAYAIBHO CUNUTANIACH
MIPEUMYIIECTBEHHO MOTOPHBIM PAacCTPONCTBOM, HO B JaHHOE BpeMsl MPU3HAHO, YTO OHA TaKXe
BIMAET HAa TO3HAHUE, MOBEIEHHE, COH, BEreTaTHUBHYI (DYHKIMIO U ceHCcopHyr (yHkuuro. K
HanOoee pacpOCTPAHEHHBIM KOTHUTHBHBIM HApyIIEHHSIM OTHOCATCS HApyLIEHWE BHUMAHUS U
KOHLIEHTpaLuy, padouell maMATH, WCIOJHUTENbHON (YHKLUMH, NPOAYLUPOBAHUS sI3bIKA
(producing language) u 3pUTENBbHO-IPOCTPAHCTBEHHOMN (PYHKIIHH.

ITpu nepBuuHol Oone3nun I[lapkMHCOHA yTPAYMBAIOTCS MUTMEHTHPOBAHHbBIE HEHPOHBI
YepHOH cyOcTaHIuM, roiy0oro msiTHa W APYTHX Ipynn Jo(GaMUHEPrHYeCKHX KJIETOK CTBOJIA
mosra. [TpuanHa sToro He n3BecTHa. [loTepst HEHPOHOB YEPHO CyOCTAHIIMU, KOTOPBIE BHICTYTIAIOT
B XBOCTATOE SIIPO U CKOPJYIY, IPUBOAUT K HUCTOIIEHHIO Helpomenuatopa nodaMuHa B 3THX
obnacrsax. Hawano, kak npasmio, nocie 40 jet, ¢ yBenmdeHueM 3a00JIeBA€MOCTH B CTapIINX
BO3PACTHBIX IPYIIax.

BTopuuHbIil MapKUHCOHU3M SIBJSIETCS] PE3YJIbTATOM IOTEPU WJIM HApYLIEHHUs NeWCTBUS
JonaMHuHa B 0a3aJIbHBIX TAHTIIUSX M3-32 IPYTHX UAHMONMATHYECKUX JIereHepaTHBHBIX 3a00/IeBaHU,
JIEKapCTB WJTU SK30TE€HHBIX TOKCUHOB. Hanboee yacToli mpu4nHON BTOPUYHOTO MAPKHHCOHU3MA
SIBIIIETCS. TIPUEM AHTUICUXOTHUECKHMX TPEernapaToB WM pe3eprnuHa, KOTOPble BBI3BIBAIOT
NApKUHCOHU3M MyTeM OJIOKMPOBaHUS NO(PAMHHOBBIX PELENTOPOB. MeHee pacnpOCTPaHEHHBIE
NPUYHMHBI BKIIOYAIOT OTPABIIEHHE YTAPHBIM I'a30M HWJIM MapraHieM, THAPoed a0, CTPyKTypHbIE
nopaxkenust (OMyxonu, WHQPAPKThL, MOPAKAIOLINE CPENHUNA MO3T WiM Oa3alibHble TaHTJIHH),
CyOnypaJbHYIO T€MaTOMy M JIETeHEPaTHBHbIE PACCTPOMCTBA, BKIJIKOYAs CTPUATOHUTPAIBHYIO

JeTeHEPALHIO.

D. Jloono-sucounas demenyus Jloono-sucounas nemeniusi (FTD) - 3To cocrosiHue,

BO3HUKAIOIIEE B PE3YJIbTATe MPOrPECCUPYIOIIETO MopaskeHus JJoOHOH 1o Mo3ra. Co BpeMeHeM
JETeHepaLsi MOXET pPAaCHPOCTPAHUTHCS HA BHCOYHYIO JONIO. YCTymas TOJNBKO OoJe3Hn
Ansureiimepa (AD) mo pacnpoctpanenHoct, FTD cocransier 20% ciydaeB mpe-CeHUIbHOM
nemeHuH. CHUMNOTOMBI TMOAPA3AENSAIOTCS HA TPU TPYNNbl B 3aBUCHMOCTH OT (DYHKIHIA
MOPa’KEHHBIX JJOOHBIX U BUCOUHBIX JIOJEH:

IToBenenueckuii Bapuant FTD (bvFTD), ¢ cumnromamy, BKIIOYAROIIMMHU BSUIOCTH U

ACTIOHTAHHOCTb, C OJJHOM CTOPOHBI, UM PAaCTOPMOXKEHHOCTb C JpPYIOi; Iporpeccupyromas
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BelpasutenbHas (nonfluent) adasus (PNFA), npu koTopoll HaOmOmaeTcss HapylIeHHEe peueBOn
OeryocTH u3-3a 3aTPYAHECHUs apTUKYJISIIUN, (POHONIOTHUECKUX /WM CHHTAKCHYECKHUX OLTUOOK,
HO NOHMMAaHHE CJIOB COXPAHSETCS;, M ceMaHTH4eckas aeMeHnus (SD), mpu KOTOpPOW MaIleHThI
COXPaHSIOT OErjJoCTh Pedr C HOPMAJIBbHOW (POHOJOTHEH M CHHTAKCHCOM, HO HCIBITHIBAIOT BCE
OonblIne TPYAHOCTH C HAa3bIBAHWEM W NOHMMAHHEM CJOB. J[pyrue KOrHUTHUBHBIE CHMIITOMBI,
obmue ansa Bcex maumeHToB ¢ FTD, BKIIOYAaOT HapylleHHE HCIIOJHUTENbHOW (YHKIUH U
CIIOCOOHOCTH K COCPENOTOUEHHIO. J[pyrie KOTHUTUBHBIE CIIOCOOHOCTH, B TOM YHCJIE€ BOCIIPUSTHE,
IPOCTPAHCTBEHHBIE HABBIKM, NMAMATh U NMPAKTUKA, KaK MPaBUIIO, OCTatoTcs 0e3 m3menenuii. FTD
MO>KeT ObITh THArHOCTHPOBaHA MyTeM HaOmoaeHuil ¢ uenbio BeiiieHMs (of reveal) arpodun
J00HOH ToNu W/ Uiy nepeaHel BUCOYHOM TONU MPH CTPYKTYPHOM ckaHupoBanuu MPT.

CymectByer uensiii psim ¢opm FTD, moOyro u3 KOTOPBIX MOXHO JIYUTb WU
NpEeNOTBPALIATh C HCIOJNB30BAHUEM CIOCOOOB M KOMIIO3HLHUH IO JaHHOMY H300pETEHUIO.
Hanpumep, oxnoit n3 ¢opm JOOHO-BUCOUHON NEMEHLUH SIBISIETCS] CEMAHTHYECKas AEMEHLIUS
(SD). CemanTuveckasi A€MEHLHUS XapaKTEepU3YeTCsl MOTepeld CEeMaHTHYEeCKOH MaMsTH Kak B
BepOaIbHOM, Tak U B HeBepOanbHOW oOnacTsx. [TalMeHThl ¢ CeMaHTUUECKOH EeMEHIHeN 4acTo
JKAIYIOTCS Ha TPYAHOCTH ¢ moabopoM cioB. KimHu4eckne NMpU3HAKH BKIIOYAIOT CEHCOPHYIO
(fluent) adasuro, aHomMMIO, HapylleHHE IOHHMAHHsS 3HAYEHHUs CJOB M AaCCOLMATHBHYIO
BU3YaJIbHYIO arHO3UI0 (HECTIOCOOHOCTh MONOUPATh CEMAHTHYECKH CBSI3aHHbBIE H300PaKeHUsT UITH
o0bekThl). Ilpu mporpeccupoBaHun 3a00eBaHUsT 4YacCTO HAOJIONAIOTCS TOBEACHYECKHE W
JIMYHOCTHBIE W3MEHEHHs, aHAJIOTMYHBIE TeM, KOTOpbIe HAONIONAIOTCS TPU JIOOHO-BHCOYHOM
JIEMEHIUH, XOTs1 ObUIM ONMUCAHBI Cy4al «YUCTOW» CEMAHTHYECKOW AEMEHLH C HeOOIbLINM
KOJIMYECTBOM TO3JHUX TMoBeAeHueckux cumnromoB. Ctpykrypras MPT nemoHcTpupyer
XapaKTEPHYIO KaPTUHY aTPpO(QHH BHCOUHBIX JOJeH (MPEHMYLIECTBEHHO CJIEBA), PUYEM HIKHSISI
BOBJIEYEHA B OOJIbIIEH CTETNeHU, YeM BEpPXHsIs IOJIs, U Oonblieit arpodueil nepeaHuX BUCOYHBIX
J0JIeH IO CPaBHEHUIO C 3aAHUMH.

B kadectBe npyroro mpumepa, apyroi Gopmoi JJOOHO-BUCOYHOU NEMEHIUH SIBJISIETCS
6ones3nb [Tuka (PiD, Takxke PcD). Onpenenstomum npusHakoM 3a00IeBaHUS SIBJISIETCS] CKOTUICHHE
Tay-0eJKOB B HeHpoHaxX, OOpasyroIIMX OKpallnBaeMble cepeOpoM chepudeckre CKOIIECHUS,
U3BECTHBbIE Kak «Tenbia [Tukay. CUMITOMBI BKIIIOUAKOT MOTEPIO peuu (adasuio) U AEMEHIIHIO.
[TarmenTtsl ¢ opOutodpoHTANBHOW AMCHYHKIMEH MOTYT CTaTh arpeCCUBHBIMH M COLIMAIBHO
HeanekBaTHBIMH. OHH  MOIyT BOpOBaTb WM JEMOHCTPUPOBATb OOCECCHUBHBIC WU
MOBTOPSIFOLIMECS] CTepeoTHriHble (opmbl moBeneHus. [lanmeHTH ¢ JOPCOMEAMATBHON WU
aopconatepanbHO  JOOHOM — OUChYHKIMEW  MOIYyT  JAEMOHCTPHPOBATH  OTCYTCTBHE
3aMHTEPECOBAHHOCTH,  AalaTUK  WIM  CHIDKEHHWE  CIOHTAaHHOCTH.  [lalMeHThl  MOTyT

POJAEMOHCTPUPOBATh OTCYTCTBHE CAMOKOHTPOJISL, aHOMAJIMN CAMOCO3HAHUSI U HECIIOCOOHOCTh
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OLIeHNBATh CMbICH. [lanmeHTsl ¢ moTepeil ceporo BelecTsa B IBYCTOPOHHEH 3a/IHeNaTepaIbHON
OopOUTO(PPOHTANBHOMN KOpE 1 MPABOM MepeIHEM OCTPOBKE MOTYT A€MOHCTPUPOBATH H3MEHEHHS B
NHLIEBOM [MOBEACHUH, TaKHE KaK MaTOJIOTHUECKOe MPHUCTPACTHE K CIAAKOMY. Y MAalMeHTOB C
Oonee ouaroBol MOTEpel Ceporo BeIecTBa B NeperHenaTepaJbHOl opOUTOQPOHTANBHON KOpe
MOJKET Pa3BUThCA rurepdarust. XOTs HEKOTOPblE U3 CUMITOMOB MOTYT OBbITh NEPBOHAYAIBHO
CMATYCHDI, 3a00JIeBaHIE MMPOrpeCcCUpPyeT, U NalMeHThlI 4aCTO YMUPAKOT B TCUCHUC ABYX-ACCATHU

JICT.

E. boneznv Xanmunemona, bonesns Xautunrrona (HD) siBnsiercs HaciaenCTBEHHBIM

MIPOTrPECCUPYIOIINM HEUPOAETEHEPATUBHBIM PACCTPONUCTBOM, XAPAKTEPU3YIOLIUMCS Pa3BUTHEM
SMOLIMOHAJIBHBIX, TOBECHYECKUX U ICUXUYECKUX HAPYLIEHU, TOTePEN HHTEJJIEKTYaJIbHOTO NN
KOTHUTHUBHOTO (DYHKIIMOHUPOBAHUS, U HAPYLICHHUSIMU JBIKEHUs] (MOTOPHBIMU PACCTPONCTBAMH).
Knaccuyeckue npuszHaku 0osie3Hr XaHTHHITOHA BKJIFOYAIOT Pa3BUTHE XOPEU - HEMTPOU3BOJIBHBIX,
OBICTPBIX, HEPETYJISPHBIX, PE3KUX IBHKEHUI, KOTOPbIE MOTYT 3aTParuBaTh JIMLO, PYKH, HOTH U
TYJIOBHILIE - & TaKXKe CHWKEHHE KOTHUTHUBHOW CIIOCOOHOCTH, BKJIFOHYAs MOCTEMEHHYIO MOTEPIO
MBICJIUTEJIbHBIX MPOLIECCOB M MPHOOPETEHHBIX MHTEIUIEKTYAbHBIX CIOCOOHOCTEH. BO3MOKHBI
HApYLICHUs TaMSATH, aOCTPAKTHOTO MBIIUICHUS M CYXXJACHHUS, HEMPaBUJIbHOE BOCIPUSTHE
BPEMEHH, MECTa UJIH UACHTUYHOCTH (Ie30pUEHTALHsI); OBBILIEHHOEe BO30YKIACHHE, 1 U3MEHEHUS
JMYHOCTH (pacnaj JIMYHOCTH). XOTSI CUMIITOMbI OOBIYHO MPOSIBIISIFOTCSI B YETBEPTOM WIJIM TISITOM
JeKaze, BO3pacT Haudaja 3a0ojieBaHHUS TEPEMEHYHMB M BapbUPYETCS OT PAHHErO NETCTBA 0
MOKHJIOTO Bo3pacTa (Hanpumep, 70- wiu 80-neTHuX).

bonesnp XaHTUHITOHA MEPENAETCs B CEMbSIX KaK ayTOCOMHO-IOMHHAHTHBIN TMPU3HAK.
PaccTpoiicTBO BO3HHMKaeT B pe3yjbTaTe€ aHOMAJbHO [JIMHHBIX MOCIEAOBATEIbHOCTEN WK
«TOBTOPOBY 3aKOAUPOBAHHBIX MHCTPYKLIMI B TeHe Ha xpoMmocome 4 (4p16. 3). [Iporpeccupyromas
norepss (DYHKUMM HEPBHOH CUCTEMBI, CBsi3aHHAsi ¢ OOJEe3HbIO XaHTHHITOHA, SIBJISIETCS
pe3yJbTaTOM TMOTEPU HEWPOHOB B OMpPENEJICHHBIX OOJNIACTSX TOJOBHOTO MO3Ta, BKIIIOUAs

Oa3aybHbIE TAHTJINH U KOPY TOJIOBHOTO MO3Ta.

F. Dboxkosoit amuompoguueckuii ckreposz boxosoit amuorpoduueckuii ckiepos (BAC)

- 3TO0 OBICTPO MpOrpeccUupyrollee HEH3MEHHO (aTaibHOE HEBPOJOrHUecKoe 3a0oseBaHMUe,
Nopa’karolnee ABUraTesibHble HeHpoHbl. MplmeuHass cnabocTe W arpodus U MPU3HAKU
MUChYHKIIMH KJIETOK TIEPEIHEro pora nepBoHavYaIbHO OTMEYAIOTCS Yallle BCEro B PyKax U PeXKe B
HOrax. MecTo BO3HUKHOBEHHUS SIBJIAETCS CJIYYaiHBIM, a MPOrPECCUPOBAHUE - ACUMMETPUYHBIM.
CrasMbl ABJISIIOTCS O6I:>ILIHI:;IMI/I U MOT'YyT MIPEAICCTBOBATH CJ'Ia6OCTI/I. HaL[I/IeHT PEAKO BBIKHMBACT
oosee 30 net; 50% ymuparoT B TeueHue 3 JieT ot Hadana 3adonesanns, 20% xuByT S5 net u 10%

>kuByT 10 ner.
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JlmarHocTHYeCKHe TMPU3HAKK BKIFOYAIOT HA4ajo 3a00JieBaHME B MEPHON CPEOHEH WIIH
NO3/IHEH B3POCIOCTH M MPOTPECCUPYIOIEe TIeHepaIN30BAHHOE MOTOPHOE IMopakeHue 0e3
CEHCOpPHbIX aHOMaNNN. CKOPOCTH HEPBHOM MPOBOAUMOCTH SIBJISIFOTCS. HOPMAJIbHBIMU 10 MO3IHEN
craguu 3aboneBaHus. HenmaBHue wucCCnenoBaHMs 3aJOKYMEHTHPOBAIM TaKXKe IPOSIBICHHE
KOTHUTHUBHBIX HAPYLICHUH, B YaCTHOCTH, CHUKCHHE HEMOCPEACTBEHHOW BepOalbHOW MaMSTH,
3PUTETIPHON MaMSITH, SI3bIKa U UCTIOJTHUTEIbHON (PYHKIIHH.

VYMeHblIeHNe TUIOIAAN Tejla KJIETOK, YHCiIa CHHAIICOB M OOLIeH AIMHBI CHHATICOB OBLIO
OTHCAHO a’Ke B BHINIISLINX HOPMaJIbHbIMH Hetiponax nanueHToB ¢ BAC. [Ipennonaraercs, 4To,
NOCJIE€ JOCTH)KEHUS TUITACTHYHOCTBIO aKTHBHOM 30HBI CBOETO MpeJieNa, MPOA0IKAIOINASCS MTOTePs
CHHAIICOB MOXXET MPUBECTH K (PYHKIIMOHATbHBIM HapyLieHusiM. [I[pomoTuposanue popmupoBanus
HOBBIX cHHarcoB (formation or new synapses) WM MPeAOTBPAIEHUE TOTePH CHHAIICOB MOKET

NOJAEPKUBATh (PYHKIMIO HEHPOHOB y ATUX MALIUEHTOB.

G. Pacceannviii cknepos. Paccesnnbiii ckiepos (PC) xapakrepusyercst pa3iuuHbIMU

cumnTomMamu W npusHakamu auchyskumm [HC, ¢ pemuccussMM M MOBTOPSIFOLIMMHUCS
oboctpenusimu. Hanbonee pacnpocTpaHEHHBIMH CHMIITTOMAaMH SIBJISIFOTCS MAPECTE3MH B OJHOM
WIN HECKOJNbKMX KOHEYHOCTSIX, B TYJIOBHINE HJIM HAa OXHOW CTOPOHE JHI@A;, CIadOCTh HIIH
HEMOBOPOTIMBOCTb HOTY UM PYKH, WM HApyLICHUs 3pEHMs, HAPpUMep, YaCTUYHAs CIIernoTa
6onb B 0mHOM rasy (peTpoOynbOapHbIi 3pUTENIbHBIA HEBPHT), CIa0OCTh 3PEHHS UJIA CKOTOMBI.
OObIyHbIe KOTHUTUBHBIE HAPYLIEHHUS BKJIFOYAIOT HAPYIIEHHsI MaMsITU (TTOJy4eHHe, COXPaHEHHE U
U3BJICUEHHEe HOBOH WH(pOpMaLMM), BHUMAHME M KOHLEHTpauusi (OCOOEHHO pa3leseHHOe
BHUMaHMe),  oOpaboTka  WHPOpPMALMHM,  HUCHOJHUTENbHbIE  (YHKLUH,  BHU3YaJIbHO-
NPOCTPAaHCTBEHHbIE PYHKIMK 1 peueBasi 0erocTb. OObMHBIMU PAHHUMH CUMITTOMAMH SIBJISTFOTCSI
IJIA3HOW Mapayiud, MPUBOMALINHA K ABOWHOMY 3PEHHIO (IHUILIONUS), KPATKOBPEMEHHas ¢l1adoCThb
OJTHOW WJIN HECKOJIbKMX KOHEYHOCTEH, HeOONbIas PUTHIHOCTD MJIM HEOObIUHAS YTOMIISIEMOCTh
KOHEYHOCTH, HE3HAYUTEIIbHbIE HAPYIIEHHSI TOXOIKH, TPYIHOCTH C KOHTPOJIEM MOYEBOTO MY3bIpS,
TOJIOBOKPY’KEHHE U JIETKHE SMOLIMOHAJbHBIE HAPYLICHHS;, BCE OHHM YKa3bIBAIOT HA PACCESHHOE
nopaxenue LTHC u gacTo mpoucXoAsaT 3a MeCsIbl MM TOABI O TOTrO, Kak 3a0ojeBaHue Oyner
pacriosHaHo. U30bITOUHOE TETIO MOXKET YCHIMBATh CUMITTOMBI M ITPH3HAKHL.

Teuenne Oone3HM OYEHb W3MEHUYHBO, HEMPENCKA3yeMo, W Yy OOJNBIIMHCTBA MAIlIEHTOB
uMeeT peMHUTTUpYroImui xapaktep. CHavana Mecsubl WIA TOAbl PEMUCCHH MOTYT pPas3[eisiTh
SMU30/IbI, OCOOEHHO ecin 3a00JIeBaHNEe HAUMHAETCS C PeTpoOyIp0apHOro HEBPUTA 3PUTEIBHOTO
HepBa. OHAKO, Y HEKOTOPBIX MAIIMEHTOB HAOIIOIAIOTCS YaCThIE€ MPUCTYIIBI, OBICTPO MPUBOISLIHNE

K HETPYAOCMOCOOHOCTH; Y HEKOTOPBIX T€UeHHE OOJIE3HU MOXKET OBICTPO MPOrPECCHPOBATb.

H. Inaykoma I'maykoma sBIsieTCsl pacnpOCTPAHEHHBIM HeHpoJereHepaTUBHbIM
3aboseBanreM, KOTopoe mopaxkaer ranrimosHble kieTku cerdatku (I'KC). JlokasarenbpcTBa
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MONTBEPIKIAIOT CYIIECTBOBAHWE KOMITAPTMEHTAIM3UPOBAHHBIX MPOrpaMM JereHepalu B
cuHaricax u geHapurax, B ToM uucie B ['KC. Ilocnennue nanHbie Takke YKa3bIBAIOT Ha
KOPPEISILHI0 MEKIy KOTHUTHBHBIMU HAPYIICHUSMU Y MOXKHIIBIX JIF0Ael U riaaykomoit (Yochim
BP, et al. Prevalence of cognitive impairment, depression, and anxiety symptoms among older

adults with glaucoma. J Glaucoma. 2012;21(4):250-254).

L Muomonuueckas OJucmpogus. Mnotonndeckass auctpodusi (MJI) siBisiercs

ayTOCOMHO-TOMUHAHTHBIM  MYJBTHCUCTEMHBIM  PacCTPOMCTBOM,  XapaKTEePH3YIOIIMMCS
IUCTPOPUIECKON MBIIIEYHOHN CI1a00CThI0 1 MUOTOHUEH. MONeKyJsipHbIA 1eeKT MpencTaBisier
coboii skcranauposanHblil Tpunykieotuansiil (CTG) mosTop B 3'-HeTpaHciaupyemoi obnactu
reHa MUOTOHHMHIIPOTEMHKHHA3bl Ha XpomocoMe 19q. CUMNTOMBI MOTYT BO3HHUKHYTH B JIFOOOM
BO3pAcTe, C LIMPOKUM HANA30HOM KIMHUYECKON TSDKeCTH. MUOTOHUS CHUJIBHO IMPOSIBIIAETCS B
MBIIIIAX KHCTH, U NTO3 YaCTO BCTPEYAETCS AK€ B JIETKUX CIy4asx. B TsokenbIx ciydasx
OTMEYaeTCsi BBIpAXKEHHas mnepudepudeckast MblmedHas cjaabocTb, 4YacTO C KaTapakToOH,
NPEXKIEBPEMEHHBIM OOJIBICEHHEM, MPOJOJATrOBATHIM JIMLIOM C OCTPbIMH YepTaMH, apUTMHEH
cepaua, arpodueil siM4eKk W SHAOKPUHHBIMH HAapyILICHWsIMU (Hampumep, caxapHbld nuader).
VYMCTBEHHAs! OTCTAJIOCTh YaCTO BCTPEUAETCS MPH TSKENBIX BPOXKACHHBIX (pOopMax, B TO BpeMs KaKk
CBSI3AHHOE CO CTAPEHUEM CHIKEHHE JIOOHBIX M BHCOUYHBIX KOTHHTUBHBIX (DYHKIHH, OCOOEHHO
peUeBBIX U UCIIOJHUTENbHBIX (PYHKLUUHN, HaOI0HaeTCst pu OoJiee Jerkux popmMax pacCTpoHCTBa
y B3pocibiX. JIroau ¢ TskeapiMu popmamu 3a0051€BaHHS YMHPAIOT O TOCTHXKEHHSI UMH BO3pacTa

oko0J10 50 Jer.

J. /lemenyusa JleMeHLMsI OMUCBHIBAET KJIACC PACCTPOMNCTB, UMEIOIINX CHMIITOMBI,
BIMSIOINUE HAa MBIIIJICHHE U COLMAJbHBIE CIIOCOOHOCTH TOCTATOYHO CEPBhE3HO, YTOOBI MElaTh
MOBCEITHEBHOMY (DYHKIIMOHUPOBaHMIO. J[pyrue ciay4au NeMEeHLUU B JOMOJIHEHHE K JEMEHILINH,
HaOroaeMoli Ha 0OoJiee MO3HUX CTaMsAX CBA3AHHBIX CO CTAPEHHUEM PACCTPOMCTB, OMUCAHHBIX
BBIIIIE, BKJIFOYAKOT COCYUCTYIO JEMEHLIMIO U IEMEHIIUIO C TenbliaMu JIeBH, ONMCAHHBIE HUXKE.

IMpu cocynucToll neMEHIUH, WIH «MYJbTUUH(PAPKTHOW HEMEHIMH», KOTHUTHBHBIC
HapyIIeHUs BBI3BAHBI MPOOJIEMaMH ¢ KPOBOCHAOKEHHEM MO3ra, KaK MPaBUJIO, Cepuell MalibIx
WHCYJIbTOB, WJTA MHOTIa OTHUM OOJIbIIUM UHCYJIBTOM, KOTOPOMY MIPEIIIECTBYIOT HITH 32 KOTOPBIM
CIeNyIOT Apyrue Majbie HHCYNbThl. COCYOUCTBIE TOpPa)KEHUsT MOTYT OBITh PE3yJbTaTOM
g Gy3HOro HepedpoBacKyIIPHOro 3a00JIeBaHUS, TAKOTO Kak 3a00JIeBaHHE MENKUX COCYOB,
WJIA OYarOBBIX MOpaskeHHH, nin oboux. [TanrenTsl, cTpajaroniie COCyAuCTOH NeMeHIINEH, HTMEIOT
OCTpBIE WJIM TONOCTPblE KOTHUTHUBHBIE HAPYIIEHHUs] IOCIE OCTPOro LepeOpOBACKYISIPHOTO
COOBITHS, TOCNE KOTOPOro HAaOJIOAAeTCsl TMPOTPECCHPYIOLee KOTHUTUBHOE CHIDKEHHE.
KornutuBHbIe HapyLIEHUs CXOMHBI C HAOMOmaeMbIMH Tpu OoJie3HH AJblrefiMepa, BKIIOYAs

HAPYLICHHUs PEYH, MaMSTH, CIIOKHOW BH3YaJIbHOH OOpaOOTKM MIIM HCTIOJHUTENbHOW (PyHKIUH,
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XOTsl CBsI3aHHblE C HUMH W3MEHEHHUs B MO3re BbI3BaHbl He mnarojiorueil bA, a XxpoHuueckum
CHI)KEHHEM KpPOBOTOKA B MO3l€, B KOHEYHOM WTOT€ NPUBOASIIMM K JEMEHLMH.
HefipoBusyanuszanust mMerogamMu OJHO(POTOHHONW 3MHCCHOHHOW KOMITBIOTEPHOH TOMOrpadpuu
(SPECT) u mnosurponHo-amuccuonHoii tomorpaduu (PET) moxer wucmonb3oBaTbCs AJis
NOATBEPKIEHUs] IMarHo3a MyJbTUUH()APKTHOW JEeMEHLHWH B COYETAHHH C OLEHKaMH,
BKJIFOYAIOLIIUMU UCCJIEIOBAHNE IICUXUYECKOIrO CTaTyCa.

Hementus ¢ Tenbuamu Jlesu (A TJI, Takxke n3BecTHAs MO MHOKECTBOM JIPYTHUX HA3BaHUH,
BKJIFOUAs eMeH 1o ¢ Tenbiamu Jlesu, nudpysnyro Oonesns Tenen Jien, kopkosoe 3adoyeBanue
c Tenpbuamu JleBH M CeHWNbHas neMeHuus Tumna JIeBM) - 3TO THUN JEMEHLUH, KOTOopas
aHATOMHMYECKH XapaKTepHu3yeTcst Hanu4areM Tesnel JleBu (ckorueHus anbda-CHHyKIenHa 1 Oenka
yOUKBUTHHA) B HEHpOHAX, OOHApYy>KUBaeMble IPU MOCMEPTHON rHcToNoruu Mo3ra. Ee ocHOBHOM
YEepPTOH SIBJISETCS CHIDKEHHE KOTHUTHBHBIX CIIOCOOHOCTEH, OCOOEHHO HCIIOJHUTEIbHOIO
(yHKIIMOHNPOBaHK. BOCIPUUMYMBOCTD U KPAaTKOBPEMEHHAs! MaMATh OYAYT IOBBILIATHCS H
CHUKAThCS.

ITocTosiHHBIE NI OBTOPSIOLINECS 3PUTENbHBIE TAJTIOLMHALIMY C IPKUMH U IOAPOOHBIMU
KapTUHAMM 4acCTO SBJIAIOTCS paHHUM auarHoctudeckuM cumnromoM. HTJI gacro myraror Ha
pPaHHHUX CTaasIX ¢ OOJe3HbI0 AJbIreliMepa W/WiM COCYIUCTON JEeMEHLMeH, XOTs eciu O0e3Hb
AnbureiiMepa 0ObIYHO HAUMHAETCS NOBOJBHO moctenenHo, To JATJI yacto umeer ObICTpOe MM
ocrpoe Hawajo. Cumnrombl JITJI Takke BKJIFOYAIOT JBUTATENIbHBIE CHUMITOMBI, CXOIHBIE C
cumnroMamu 6ojie3nu [Tapkuncona. JITJI oTiuyaercst OT JeMEHLUU, KOTOpasi HHOTIa BO3HUKAET
npu Oone3nu IlapKHMHCOHA, MO BPEMEHHOMY WHTEPBAJy IMOSIBJIEHUS CHUMITOMOB JI€MEHIIHU
OTHOCUTENbHO cuMnTOMOB [lapkuHcona. /luarno3 Gonesnu Ilapkuncona ¢ nemenuueii (POD)
CTaBUTCS, KOT/Ia IEMEHLIMSI HAUMHAETCs OoJiee ueM uepes rojl nocie Havana 6one3nu [TapkuHCcoHa.
JATJI nuarHocTHpyercsi, KOraa KOTHUTHBHBbIE CHUMITOMBI HAYMHAIOTCS OAHOBPEMEHHO WU B
Te4deHHe roja nocjie nossieHus: cuMntomMos [lapkuHcoHa.

K. IIpoepeccupyiowuii nadwsoepuuiii_napanuy. TIporpeccupyromui HaabsIIEPHbIH

napamua (ITHIT) - »To 3a0oneBaHuEe TOJIOBHOTO MO3Td, KOTOPOE BBI3BIBAET CEpPbe3HbIE U
NPOTPECCUPYIOIINE MPOOJIEMBI C KOHTPOJIEM MOXOAKU M OallaHCa, a TAK)KE CIOXKHBIX JIBIKEHHI]
rias, u npodyemsbl ¢ MbinuieHneM. OTHUM U3 KJIACCHUECKHUX MPU3HAKOB 3a00JIeBaAHUS SIBIISIETCS
HECTIOCOOHOCTh TPABHJIBHO HAIIEJUBAThH TJIa3a, BbI3bIBAEMasi MOPAKEHUSIMH B OOJIACTH MO3Ta,
KOTOpasi KOOPAWHUPYET NBIDKEHUs TJia3. HekoTopble OO OMUCHIBAKOT 3TOT 3P (deKkT kak
pa3mbiBanue (blurring). JIronu ¢ mopaskeHUSIMU YaCTO AEMOHCTPUPYIOT U3MEHEHUSI HACTPOSHUS U
NOBEICHMSI, BKJIFOYAsl JEMPECCHIO M aNaTHIO, a TAKXKe MPOTPECCHPYIOLIYI0 MATKYI0 ITEMEHIHIO.
JUTMHHOE Ha3BaHME PACCTPONCTBA YKAa3bIBAET HA TO, YTO 3a00JI€BAHNE HAYMHAETCS] MEAJIEHHO U

MPOAOJIKAET YXYIIIAThCs (TIPOrPECCUPYIONINIA), M BbI3bIBaeT CaadoCTh (mapaiud), MoBpesKaast
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ONpeaEeTIeHHbIE YaCTH MO3ra HaJ CTPYKTYPaMH Pa3MEpPOM C FOpPOLIMHY, HA3bIBAEMBIMU SIIPAMH,
KOTOpble KOHTPOJMPYIOT ABIDKEHHs T1a3 (HaabsnepHeiid). ITHIT Obutl BmepBhle ommcaH Kak
OTAENbHOE paccTporCcTBO B 1964 roay, Korga Tpy y4YEHBIX OMyOJMKOBAN CTAThIO C OMMCAHUEM
OTJIMYHH 3TOro coctosiHusA oT Oone3nu Ilapkuncona. MHorna ero Ha3piBaroT cuHapoMoM Ctuina-
Puuapacona-OnpieBckoro, oObeAnHsAs MMEHA Y4YE€HBIX, KOTOpbIE Al ONpEeIeNIeHHE 3TOro
paccrporictsa. Xots IIHII mporpeccupyer B CTOPOHY YXYALIEHUs,, HHKTO HE YMUPAET OT CaMOro
ITHIL

L. Atakcus Y Jromeil ¢ arakchell MMEIOTCS MPOOJIeMbl ¢ KOOpIHMHALMEH H3-3a
MOPAKEHUsT 4YaCTed HEPBHOW CHUCTEMBI, KOTOPbIE YIIPABISIOT ABHXXCHHUEM U PaBHOBECHUEM.
ATakcus MOXKET MOpakaTh NMaJbLbl, KUCTU PYK, PYKH, HOTH, TEJIO, pe4b U ABMKeHuUs ria3. Cioso
aTaKCHUsl 4aCTO HCIONIb3YEeTCsl IJIsl OMMCAHUsl CUMITOMAa HapyIUEeHWs KOOPAMHALMH, KOTOPBIN
MOXKET OBITh CBsI3aH C HHPEKIUSAMHU, TPAaBMaMH, IPYTUMH 3a00JIEBAHUSIMH HITH IeT€HePaTHBHBIMH
U3MEHEHUSIMU B LIEHTPAJIbHOI HEPBHOM CUCTEMeE. ATaKCHsI TAK)KE UCTIOIb3YETCS IJIs1 0003 HAUSHHUSI
IPyNmbl Creu(UYecKnx IereHepaTUBHbIX 3a00NeBaHUH HEPBHOH CHUCTEMBI, Ha3bIBAEMBIX
HACJIEACTBEHHBIMU M CIIOPAJAUYECKUMH aTaKCUSIMHU, KOTOPBIM YIEJSIeT OCHOBHOE BHUMAaHUE

Harmonanbhbiii ponn arakcuu (National Ataxia Foundation).

M. Myunbrrcuctemnas atpodusi. Mynerucuctemuas atpodusi (MCA) sBisiercs
JiereHepaTUBHBIM HeBpoJiornyeckuM pacctporictBoM. MCA cBsi3aHa C AereHepanueil HepBHBIX
KJIETOK ONpEAENEHHbIX YYAaCTKOB MO3ra. JTa JereHepainusi KJIETOK BbI3bIBAET MPOOJIEMBI C
IBWKEHHUEM, PABHOBECHEM M IPYTHMH BEreTaTHBHbIMU (YHKLUHSIMH OPraHH3Ma, TAKUMH Kak
KOHTPOJIb MOYEBOTO MY3bIPsI UJIH PETYJISILHS KPOBSIHOTO JTABJICHUS.

IMprunnel MCA Hen3BeCTHbI M KOHKPETHBIE (haKTOPbI prUCcKa He ObLTH BBIIBIEHBI. OKOJIO
55% caydaeB HaOMOMAETCA Y MYXKUHH, C TUITMYHBIM BO3PACTOM Havajia 3a0ojieBaHUsl OKOJIO0 60
aer. MCA 4acTo MMeeT HEKOTOpble U3 CHMIITOMOB, XapaKTepHbIX It Oone3Hu IlapkuHCOHA.
Onnako nanuentsl ¢ MCA, Kak MpaBHiIo, IEMOHCTPUPYIOT MUHIMAJIbHBIN OTBET HJIH OTCYTCTBUE

OTBeTa Ha 10(aMUHOBBIE MTperapaThl, UCTIOIb3yeMbIe sl iedeHus: Oone3Hu [TapkuHCoHa.

N. Crnabocte (Frailty) Cunppom cmaboctu («Frailty») - 3To repuarpudeckuit

CUHJIPOM, XapaKTepHU3YIOIMUICS (PYHKITUOHATBHBIM U (DU3MUECKHUM YIIaKOM, BKJIFOUAst CHUKESHIE
NMOABUKHOCTHU, MBIIICYHYIO C.]'Ia6OCTI:>, MEAJIUTEIIbHOCTDb, HU3KYH) BbIHOCIHUBOCTH, HH3KYHO
(pU3MUECKYI0 aKTUBHOCTb, HEJJOEIaHNE U HEMPOU3BOJIbHYIO MOTepro Beca. Takoil ymajok 4acto
CONIPOBOXKAACTCA U ABJIACTCA CIICACTBUEM TaKUX 32160J'IeBaHPII>i, KaK KOrHUTHUBHAas I[I/IC(bYHKLII/Iﬂ u
pak. OgHako c1ad0CTh MOKET BOSHUKHYTH faxe Oe3 Oonesnei. Jlroau, ctpanaromue ot ¢iaadocTH,
AMEIOT TMOBBIIIEHHBIN PUCK HEraTUBHOIO MPOrHo3a OT MNEPEIOMOB, C.]'IyLIaI\/'IHI:JX HaHeHI/II\/'I,
WHBAJMIHOCTH, KOMOPOMIHOCTH U npekaeBpeMerHoi cmepTHocTH. (C. Buigues, et al. Effect of a

Prebiotic Formulation on Frailty Syndrome: A Randomized, Double-Blind Clinical Trial, Int. J.
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Mol. Sci. 2016, 17, 932). Kpome Toro, Jroau, CTpajaroIiue OT ClIadOCTH, Yalle UMErT Oosee
BBICOKHE PAcXOJbl Ha 3[PaBOOXpaHEHHE. (TaM Ke)

OO61me cMMITOMBI C1a0OCTH MOTYT OBITh OINPEEJIEHBI C TOMOLIBIO ONPEAEICHHBIX TUITOB
TecToB. Hanpumep, Hempon3BoJIbHAS TOTEPs Beca BKII04aeT norepro He MeHee 4,5 xr (10 ¢pyHTOB)
i Gosee 5% macchl Tena 3a NPeAbIAYINNUN O, MBIIIEYHAs] CIa00CTh MOKET ObITh ONpezeeHa
[0 YMEHBIIEHHOW cuiie 3axBara A HIKHUX 20% OT MCXOZHOro YpOBHS (C y4eTOM Moja U
uHznekca maccol Tena (BMI)), ¢usmueckass MemIUTENbHOCTD MOXET OBITH ONpeneseHa Io
BPEMEHH, HEOOXOIUMOMY AJIsi TOro, 4ToOBl mpoitu 4,5 M (15 ¢yToB);, HHU3Kas BBIHOCIMBOCTD
MOJKET OBITh OIpenejeHa MO CAaMOOLIEHKE YeJIOBEKOM YTOMIICHHUS, W HM3Kas (Qundeckas
AKTUBHOCTb MOJKET OBITh U3MEPEHa C MOMOIIBIO CTAHJAPTU3UPOBAHHOTO onpocHuka. (Z. Palace
et al. , The Frailty Syndrome, Today’s Geriatric Medicine 7(1), at 18 (2014)).

B HEKOTOpBIX BapHaHTaxX pealnu3ayy, CocoObl 1 KOMITIO3HLIUH MO H300PETEHHIO HAXOASAT
NpUMEHEHUEe I 3aMeJIEHUs] NPOTrpecCUPOBaHMs KOTHUTHUBHOIO HAPYIIEHUs, CBSI3aHHOTI'O CO
crapeHueM. Jl[pyrumu cloBaMH, KOTHUTHBHBIE CIIOCOOHOCTH Yy MHAWBHIAYYMa IOCIE JIEYEHUS
PacKpBITBIMU croco0amMu OyyT CHMXKAThCS MeEJICHHEee, YeM 10 WM B OTCYTCTBHE JICYCHUS
PacKpBITHIMU criocoO0aMu. B HEKOTOPBIX TaKMX CIy4asix, CIIOCOOBI JIEYEHHs MO H300pETEHUIO
BKJIIOYAIOT M3MEPEHUE TPOrPECCUPOBAHNS CHIDKEHNSI KOTHUTUBHBIX (DYHKIUH TOCIIE JIEUeHHs 1
OIlpefesIeHNe YMEHBIIECHUs] IPOTPECCUPYIOLIEr0 CHIDKEHMsS KOTHUTHBHBIX (yHkumii. B
HEKOTOPBbIX TAKUX CJydasiX OIpeleNieHue MPOM3BOIUTCS IyTEeM CpPaBHEHHsS C OSTAJOHHBIM
noKasarejeM, HapuMep, CKOPOCThEO CHUKEHUS] KOTHUTUBHBIX CIIOCOOHOCTEH Y HHAUBUAYYMA 10
JICUSHHsI, HAIPUMED, TIPH ONPEAEIICHIH ITyTeM U3MEPEHHsI KOTHUTUBHBIX CIIOCOOHOCTEH B IBA HITH
OoJbliIe MOMEHTOB BPEMEHH 10 BBEICHUS MPOYKTA KPOBHU IO JAHHOMY U300PETEHHUIO.

CriocoObl ¥ KOMIO3ULIMU O TAHHOMY H300PETEeHHIO TaKXKe HAXOIST NMPUMEHEHHE IMPH
CTa0MIM3aLMU  KOTHUTHUBHBIX  CIIOCOOHOCTEH WHAWBUAYYMA, HANpUMep, WHANBHIYYMA,
CTPAJAOLIETO OT CBSI3AHHOTO CO CTAPEHHEM CHIDKEHUS KOTHUTHUBHBIX CHOCOOHOCTEH, WiH
WHMBUAYYMa, KOTOPOMY TPO3HT PHUCK CBSI3aHHOTO CO CTApEHHEM CHW)KEHUS KOTHUTHBHBIX
cniocoOHocTel. Hampumep, MHIUBUAYYM MOKET IEMOHCTPUPOBATH HEKOTOPBIE CBSI3AHHBIE CO
CTapeHHEeM KOTHUTHBHBIE HAPYLICHUs, U NPOTPECCHPOBAHME KOTHUTHUBHOTO HApPyIIEHUS,
HaOJFo1aeMoe 110 JICUEHHUS] PACKPBITBIMH crioco0amu, OyIeT OCTaHOBJICHO TIOCHE JICUSHHS
packpbITbiMu criocodamMu. B kauecTBe npyroro mpuMepa, WHAMBHUAYYM MOXKET IOJBEPTaThCs
PHICKY Pa3BUTHUs KOTHHTHUBHOIO YIIaJKa, CBSI3AHHOTO CO CTapeHHeM (HarpuMep, WHAMBUAYYM
MOJKET UMETh BO3pacT S0 JIeT WK CTapIie, WK Y HETO MOXKET ObITh AHArHOCTHPOBAHO CBS3aHHOE
CO CTapeHHEM pAacCTPOICTBO), U KOTHUTHBHBIE CIIOCOOHOCTH WHAWBUAYYM IPAKTHYECKH HE
U3MEHSIFOTCS, T. €. KOTHUTHBHOE CHIDKEHHE He OOHAPYIKHBAETCS TOCHE JIEUEHUS] PACKPBITHIMU

criocobaMi MO CPaBHEHHUIO C MEPHOAOM [0 JICUEHHsI PACKPBITBIMU CIIOCOOaMH.
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CriocoObl 1 KOMIO3ULIMK O TAHHOMY H300PETEeHHIO TaKXKe HAXOISAT NMPUMEHEHHE IPH
CHUXCHUHN KOI'HUTHUBHBIX HapymeHI/Iﬁ Y HWHAUBUAYYMA, CTPAadaromero OT KOTHUTHUBHBIX
HApPYLICHWH, CBA3aHHBIX CO CTapeHWeM. JIpyrumu CloBaMH, KOTHHTHUBHBIE CIIOCOOHOCTH
YIAYYIIAIOTCS Y MHAWBHIIA MOCIIE JISYeHUs crioco0aMu o n3odperenuto. Hanmpumep, KOTHUTHBHAS
CrocOOHOCTh MHAMBUAYYMA YBEJIMUHUBAETCS, HAIpUMeEp, B 2 pa3a win dosee, B 5 pa3 uinu bosee,
B 10 pa3 wnum Oonee, B 15 pa3 unmu 6onee, B 20 pas wiu Oonee, B 30 pa3 wiu 6onee wiu B 40 pa3
i bonee, Bkirodas B S0 pa3 wnu 6onee, B 60 pas unu Gonee, B 70 pa3 wnu Oonee, B 80 pa3 wim
oonee, B 90 pa3 umu 6onee umu B 100 pa3 win 6osee, mocie JedeHus Criocodamu 1Mo U300peTeHUI0
Mo CpaBHCHUIO C KOTHUTHUBHBIMU CHOCO6HOCTHMH, Ha6J'II'OZ[aeMbIMI/I Y UHAUBUAYYMa OO Hadalia
JeueHuss crocobamMu 1o u300peTeHu0. B HEKOTOpBIX Ciyuasx, JieueHHe Ccrocodamu M
KOMITO3HULUAMMU I10 H306peTeHI/IIO BOCCTaHABJINBACT KOTHUTHUBHBIC CHOCO6HOCTI/I Y UHAUBUAYYMa,
CTPaJAroIIEero OT CBSI3aHHOTO CO CTAPEHUEM CHIDKEHHSI KOTHUTHBHBIX (DYHKLIUH, HAaTIpUMep, 10 UX
YPOBHSI BO BpeMsi, KOTia UHAUBUAYYMYy Obuto 0kojio 40 yer uiamu MeHblie. J[pyruMHu CIOBaMH,

KOTHUTHUBHBIC HAPYIICHUSA YCTPAHAOTCA.

14, Meroapl AMArHOCTHKY ¥ MOHUTOPHHTA JUIsI YIYYIIEHUS] COCTOSIHUS MPH 3a00JIeBaHUSX,

CBSI3aHHBIX C HEHPOKOTHUTUBHBIMU (DYHKIMSIMU

B HEKOTOpBIX Ciy4asX, M3 pAa3IHYHbIX METOAOB JAWATHOCTUKH KM MOHUTOpPHHIA
nporpeccupoBanusi 3a00JIEBaHUSI U YJIYYIIEHHUs COCTOSHHs MpHU 3a00JIEBAHUHU, CBS3aHHOM C
HEWPOKOTHUTUBHBIMU ~ (QYHKLUSIMH, Y CYOBEKTOB, CTpagaloUIUX HeHpoaereHepaTHBHBIMU
3a00NIeBAHUSIMY, 110 JKEJIAHUIO, WCIIOJNB3YIOTCS CIENYIOIIHEe THUIBI OLEHOK, B3SITBIE IO
OTAENbHOCTH WM B coveraHusix. Cleayrolide TUIBI METOIOB IMPEICTABICHbI B Ka4deCTBE
NPUMEPOB M HE OTPAHMYUBAIOTCS IMEPEYHCICHHBIMH Meronamu. JlroOwle ymoOHbIE CHOCOOBI
MOHHUTOpHHTA 3a00JIeBaHUsI MOTYT ObITh MCIIOJIb30BAHBI MPH JKEJAHUU B MIPAKTHKE U300pETeHHUS.

3TH METONBI TAKXKe MPENyCMATPUBAIOTCS B CIIOCO0AX 1O H300PETEHHUIO.

A. O011as KOTHUTUBHAS CIIOCOOHOCTD

Bapuantsl ocymecTBieHus Crnoco0OB MO HM300PETEHHIO IOMOJHUTEIBHO BKIIOYAIOT
CHIOCOOBI MOHUTOPHHTA BO3AECHCTBUS JIEKAPCTBEHHOT'O CPENICTBA MIIH JICUEHHs Ha CyOBEKTa MpH
JIEYeHNH KOTHUTHBHBIX HAPYLICHUH W/WIM BO3PACTHOW AEMEHLUH, NPUYEM CIIOCO0 BKIJIFOYAET
CpaBHEHHE KOIHMTUBHOW (YHKIHMM A0 U TIOCJE JICYCHUs. PSNOBBIM CHEIMAINCTaM B JaHHOU
00JIaCTH TEXHUKH U3BECTHO, YTO CYIIECTBYIOT XOPOILIO N3BECTHBIE METObI OLIEHKH KOTHUTHBHON
¢ynkunu. Hampumep, Oe3 orpaHuyeHHii, Cnoco0 MOXKET BKJIIOYATh OLEHKY KOTHUTHBHOU
($yHKIMM Ha OCHOBE MCTOPHH OOJIE3HH, CEMEHHOTO aHaMHe3a, GU3MYECKUX U HEBPOJOTHUECKUX

OCMOTPOB KJIIMHULUCTaAMH, CHCHUATUSUPYIOLIIUMUCA Ha ACMCHLUU U KOTHUTHUBHOMN (I)YHKLII/II/I,
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7Ta0OpaTOPHBIX TECTOB M HEHPONCHXOJIOTMYECKOH OLCHKH. J{OTONHUTENbHBIE BapUAHTHI
peanu3anyy, npeaycMaTpuBaeMble H300pEeTEHHEM, BKIFOYAIOT: OLEHKY CO3HAHUS, TAKYK KakK C
UCTIONB30BaHUEM IIKajdbl KOoMbl ['masro (EMV (peakunu OTKpBbIBaHHUS IJ1a3, JBUTATENbHbIE U
peueBblie)); oOCIenOBaHUE IMCUXUYECKOrO CTAaTyCa, BKJIIOYAs KPATKYH INKAJly yMCTBEHHOTO
pazsurus (AMTS) nnn Munu-uccnenosanus ncuxmdeckoro cocrossaust (MMSE) (Folstein et al. |
J. Psychiatr. Res 1975; 12:1289-198), rnobanbHyr0 OLEHKY BbICIIMX (PYHKLIHH; OLIEHKY
BHYTPUYEPEITHOTO IABJICHUS, HAIPUMED, C TIOMOLIBIO (PYHIOCKOIIHH.

B onHOM BapmaHTe peanu3zanuM, HUCCIENOBAaHUS NepH]epuueckoil HEPBHOH CHCTEMBI
MOTYT HCIIOJb30BAThCS JUJIsl OLEHKH KOTHUTUBHOM (PYHKLIMH, BKJIIOUAs JIFOOBIE U3 CIEAYIOLIUX:
OOOHsIHME, TOJsI U OCTPOTa 3PEHMs, /MABIDKEHHMs TIJIa3 W 3pAaykoB (CHUMIAaTH4yecKkas H
napacuMIaTH4ecKas), CeHCOpHast (PYHKIUS JIMLA, CUJIAa MBIIIL JIMLA U TUIEUYEBOro Iosica, CIyX,
BKYC, IBIDKEHHE IJIOTKM M TJIOTOYHBIA peduekc, IBIXKEHHs S3blKa, KOTOPblE MOTYT OBITh
NPOBEPEHBbI MHIUBUAYAIBHO (HAIIpUMeEp, OCTPOTA 3PEHHsT MOXKET ObITh MPOBEPEHA C IMOMOIIBIO
tabmuupl CHensieHa; pedeKTOpHBI MOJIOTOK HCHOJB3YETCsl Ul TeCTHPOBaHHE pPe(IIeKCoB,
BKJIIOYast MAaHANOYJISPHBINA, CYXOKWINKA OHIIEeNca U TPHULIEICA, CYXOXKMIINS KOJEHHOIO CyCTaBa,
axXWIJIOB M TOAOLIBEHHBIH pedekcel (T. e. peduekc babuHCKOro); MpleyHas cuia, 4acTo Io

mkase MRC ot 1 10 5; MbIlI€4HbIN TOHYC U IPU3HAKU PUTHIHOCTH.
15.  Pearentsl, ycTpolicTBa U HaOOpHI

Taxke mpeaycMaTPUBAIOTCS PEAreHThl, YCTPOWCTBA M MX HAOOPBI AJISI MPAKTUYECKOTO
NPUMEHEHUsI OJHOTO UJIM HECKOJBKUX M3 BBIIIEONMUCAHHBIX CIIOCOOOB. PeareHThl, yCTpOoicTBa U
ux HaOOpBI IO JAHHOMY H300PETEHHIO MOTYT CHJIbHO BaPbHPOBATHCS.

[IpencraBnsrompe WHTEPEC PEAreHTbl W YCTPOWCTBA BKIIOYAIOT T€, KOTOpBIE ObLIH
YIOMSIHYTBI BBIII€ B OTHOLIEHHH CHOCOOOB MPUTOTOBJICHUS CONEPIKAINEro IUIa3My MpPOAYKTa
KPOBU Ui TPaHCPY3UH HYKAAOLIEMYCS B 3TOM CYOBEKTy, HampuUMep, aHTUKOATYJISTHTBI,
KPUOKOHCEPBAHTBI, Oy(hepbl, U30TOHNUECKUE PACTBOPHI U T. 1.

Habops! MOTYT TaksKe BKJIIOYATh MAKEThI U1 cOOpa KPOBH, TPYOKH, UIJIbL, MPOOUPKHU IS
neHTpudyruposanus u T. . B apyrux BapuaHTax peanusanuu, OMHCAHHBIE B JAHHOM JOKYMEHTE
HAOOpbI BKJIOYAIOT JBA WJIM OOJbIIE KOHTEHHEPOB MPOAYKTOB IUIA3Mbl KPOBH, TAKHX Kak
OenkoBast ppakys MI1a3Mbl, HATPUMEP, TPHU HWIIH OOJIbIIE, YEThIPE HIIH OOJIbIIE, TISITh HITH OOJbIIE,
BKJIFOYAsl IIECTh WJIM OOJbIIe KOHTEHHEPOB MPOAYKTA IIa3Mbl KPOBH. B HEKOTOPBIX Ciyuasx,
KOJINYECTBO OT/ENbHBIX KOHTEHHEPOB MPOAYKTA IJIa3Mbl KPOBH B HAOOpE MOXKET COCTABIATH 9
uiau Oogbiie, 12 unu 6onbine, 15 wiu 6onbiie, 18 umu 6ombine, 21 wiu 6onbiie, 24 uiu OOJbIIIE,
30 wiu Oospine, BKIOYas 36 wuinu Oonbiie, Hampumep, 48 wmm Oonbme. Kakaplii kKOHTeiHEp

MOJKET UMETh CBS3aHHYIO C HUM HIEHTH()UKALNOHHYIO HHOPMALHIO, KOTOPAasi BKJIIOYAET B cebs
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pa3NuYHBIE JaHHBIE O COAEp)KalleMCs B HEM NPOAYKTE IUIa3Mbl KPOBHM, NpPUYEM 3Ta
UCHTUPUKAIMOHHAsE HHPOPMAaLIKS MOXKET BKJIFOUATh OIUH MUK OoJiee BO3PACT JOHOPA MPOIYKTA
IUTa3Mbl KPOBH, CBEZEHHsI 00 00paboTKe MPOAYKTa IUIa3Mbl KPOBH, HAIIPUMED, POBOAMIIACH JIA
00paboTKa MPOIyKTa MIa3Mbl C LEBIO YAAJCHHUs OSJIKOB C MOJICKYJISIPHON MACCOM BBILIE CpeHEeN
(HarpuMep, Kak OIMMCAHO BbILIE), MOAPOOHast HH(GOPMALHS O TPYIIe KPOBU U T. A. B HEKOTOPBIX
CIy4asix, KaX/Iplii KOHTEeHHep B HAOOpe BKIIFOYAET HIEHTU()UKALMOHHYIO HHPOPMALIHIO O IIJIa3Me
KPOBH, COZIeprKaIlelicss B HeM, U UIAEHTU(UKALMOHHAsT HH(POPMAIHsI BKIIIOYaeT HH(POPMALIUIO O
BO3pAcTe IOHOpa MpPOAYKTAa IJIa3Mbl KPOBH, HAampuMep, HUACHTUPULHPYIOLIas HHPOpMaLUs
NPEAOCTABIISAET MOATBEPIKAAOLINE TaHHBIE O BO3pAacTe TOHOPA MPOAYKTA IIa3Mbl KPOBHU (ITpUYEM
Takoll uaeHTuduuupyomeil nHpopmauneii MoxeT OBITh BO3PACT JOHOPA HA MOMEHT B3STHS
KpoBH). B HEKOTOPBIX Cityuasx, Kax/blii KOHTeHHep HabOpa COAEPKUT MPOAYKT IIa3Mbl KPOBU
OT JIOHOpAa, IO CYIIECTBY, OAHOTO BO3PacTa, TO €CThb BCE€ KOHTEHHEPH! BKJIIOYAIOT MPOAYKT OT
JIOHOPOB, HUMEIOIIMX IO CYINECTBY OJWHAKOBBIM, €CIM He OAMHAKOBbIA, Bo3pact. Ilox
NPAaKTUYECKH OJJUHAKOBBIM BO3PACTOM IMOAPA3yMEBAETCS, YTO PA3JIUUHBIE JOHOPBI, OT KOTOPBIX
MOJTy4€HbI MPOAYKTHI TJIA3MbI KPOBH B HA0Opax, OTIUYAOTCs B KaxaoMm ciydae (differ in each), B
HEKOTOPBIX CJIy4asx, Ha 5 JIET WIK MEHbIle, HAllpUMep, Ha 4 rofa Wiu MEeHbllIe, HalpuMep, Ha 3
rojia UJIM MeHbllle, BKJIFOYasl 2 TO/la UJIM MEHee, HarlpuMep, | rox Wi MeHee, HarpuMep, 9 Mecsiles
WM MeHee, 6 MecCslieB WM MeHee, 3 Mecsla WM MEHee, B TOM 4Hcie 1 Mecsl UM MeHee.
UnenrudukannonHas uHGOpMaLKs MOXKET MPUCYTCTBOBATH HA JIIOOOM yAOOHOM KOMITOHEHTE
KOHTelHepa, TaKOM Kak OTHUKeTKa, uun paguodactotHoir wmetku (RFID) u 1. 1.
UnenrndukannonHas uHGOpPMAIHMST MOXKET OBbITh NPHUTOJHOW JJISi CUYUTHIBAHHUS YEJIOBEKOM,
NPUTOAHOMN JJIsl CYUTHIBAHHSI KOMITBIOTEPOM M T. . , TO KenaHui. KOHTeHepbl MOTyT UMETh
00y yaoOHYH KoHUrypamui. XoTs O0beM KOHTEHHEPOB MOMKET BapbUPOBATHCS, B
HEKOTOPBIX CIIydasiX JUana3oH 3HaYeHHH o0beMoB coctasisier oT 10 mo S000 M1, Hanpumep, ot
25 no 2500 ma, Hanpumep, ot 50 go 1000 mn, Bxmroyas ot 100 go 500 mu. KonTelinepe! moryt
OBITh )KECTKUMH WM THOKIMH M MOTYT OBITh M3rOTOBJIEHBI U3 JIFOOOT0 MPUTOAHOTO MaTepHaa,
HaIpuMep, U3 MOJIMMEPHBIX MaTEPHUAJIOB, B TOM YHCJIE U3 TIACTMACC METUIIMHCKOTO KadyecTna. B
HEKOTOPBIX CIIy4yasX KOHTeHHEepbl UMEIOT KOH(UTrypanuio OajutoHa uin nakera. B nomnonnenne k
KOHTeHHepaM, Takhe HabOpbl MOTYT AOMOJHHUTENBHO BKJIOYATh YCTPOMCTBA ISl BBENEHHUS,
HarpuMep, Kak OMUCAHO Bblme. KOMIMOHEHTHl TakKMX HAOOPOB MOTYT OBbITH MPENOCTAaBJIEHBI B
m000l NPUrogHOW YNAKOBKE, HANpUMep, B KOpOOKE WM aHAJOTMYHOHW KOHCTPYKLUH,
npeaHa3HAYEHHOH I pa3MeLeHHsI KOHTEHHEPOB U APYTUX KOMIIOHEHTOB Habopa.

B nononHeHne K BBIMIEYNOMSHYTBIM KOMITOHEHTaM, HA0OpBI MO HM300peTeHuro OyayT
JOTMOJHUTENBHO BKIIFOYAaTh HMHCTPYKLHH IO TMPAKTHYECKOMY OCYIIECTBIEHHIO METO/OB IIO

n300peTeHnI0. JTH HMHCTPYKLUMH MOTYT MPHCYTCTBOBaTh B Habopax MO H300pETEHHIO B
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pa3nu4HBIX (QopMax, mpuyeM B HaOOpe MOTYT MPHCYTCTBOBATH OJHA WJIM HECKOJBKO U3 HHX.
OnHoit u3 (opM BO3MOKHOTO PUCYTCTBHS TAKUX WHCTPYKIHMH SIBISIETCS NIeUaTHAs HHPOpMAaLUs
HAa TIPUTOTHOM HOCHTENE WJIH TOMAJIOKKE, HAIPUMEDP, JIMCTE WM JIMUCTKaX OyMarw, Ha KOTOPBIX
Hare4daraHa WH(pOpMaIus, Ha ymakoBke Habopa, Ha BKJAIbINE B YIAKOBKY U T. I. [pyrumu
CPeACTBAMHU MOTYT OBbITh CUUTBHIBAEMBIN KOMIIBIOTEPOM HOCHUTENb, HAIIPUMED, TUCKETa, KOMITAKT-
muck (CD), mopraTuBHBIN (el-HaKOMHUTENb U T. 1I. , HA KOTOPBIX OblIa 3amucaHa HH(popMarus.
Eme onHuM BO3MOKHBIM CPEACTBOM SIBJISIETCS aaApec BeO-caiTa, KOTOPbIH MOKHO HCIIOJIb30BATh
B HMHTEpPHETE I JocTyna K HuHQOpMauuu Ha ypajleHHOM caiite. B Habopax woryr

IPUCYTCTBOBATh JFOObIE YAOOHBIE CPENCTBA.
16. OKCrnepUMEeHTaIbHbIE IPOLIENYPbI

Cnenyromue mnpuMmepbl TNPHUBEAEHBI JUIA TOrO, 4YTOOBI TMPENOCTaBHTh  PSIOBBIM
CIeLUAIICTaM B IaHHOI 00JIaCTH MOJHOE PACKPITHE U OMHCAHHUE PEATU3aIMU M UCTIONb30BAHMS
ITaHHOTO M300pETEeHMsI, U HE TOJDKHBI O3HAYATh, YTO ONMHCAHHbIE Jajiee SKCTIEPHUMEHTHI SIBJISIOTCS
BCEMHU IPOBEIEHHBIMU MM €AWHCTBEHHO INPOBEIEHHBIMU SKCIIEPUMEHTAMHU. BbUTM MpPUHSTHI
Mepbl K TOMY, 4TOObI 0O€CIeunTh TOYHOCTh B OTHOLIEHHH HCIIONIb3YEMBIX YuCeN (Hampumep,
KOJIMYECTB, TEeMIlepaTypbl M T. A. ), HO CIEAyeT YYHUTHIBaTh HAJMYHE HEKOTOPBIX
9KCIIEPUMEHTAJIBHBIX TIOTPELIHOCTEH 1 OTKJIOHeH!H. EC/iu He yKa3aHO HHOE, YaCTH MPEICTABJISIIOT
coOOli BecOBble YacTH, MOJIEKYJISIpHAsE Macca TMpeACTaBisieT co0Ooi CpeIHEB3BEIIEHHYIO
MOJIEKYJIIPHYIO MacCy, TeMIlepaTypa yKka3biBaeTcsi B rpaaycax Llenbcus, a qaBiieHre paBHO HITH
O6mu3ko Kk aTMocepHOMY.

OO1ue crnocoObl, MPUMEHsSIEMbIE B MOJIEKYJISIPHOU M KJIETOYHOH OMOXUMHUH, TPUBEIEHBI B
TAKMX CTaHIAPTHBIX pykoBoacTeax, kak Molecular Cloning: A Laboratory Manual, 3rd Ed.
(Sambrook et al. , HaRBor Laboratory Press 2001); Short Protocols in Molecular Biology, 4th Ed.
(Ausubel et al. , eds. , John Wiley & Sons 1999); Protein Methods (Bollag et al. , John Wiley &
Sons 1996); Nonviral Vectors for Gene Therapy (Wagner et al. eds. , Academic Press 1999); Viral
Vectors (Kaplift & Loewy eds. , Academic Press 1995, Immunology Methods Manual (L
Academic Press 1997); u Cell and Tissue Culture: Laboratory Procedures in Biotechnology (Doyle
& Griffiths, John Wiley & Sons 1998), onmcaHusi KOTOPBIX BKJIIOYEHBI B JAHHBIA JOKYMEHT
MOCPECTBOM CCHUIOK. PeareHThl, KJIOHHPYIOIIHWE BEKTOPbl U HAOOPbI AJIsi TeHETHYECKHX
MaHUMYJISLUHA, YIIOMHHAEMbIE B JAHHOM OTMHMCAHHU, SIBJISFOTCS JOCTYTHBIMH JJIsl MPUOOPETEHHUS Y
KOMMEpUECKHX TOCTAaBIIMKOB, Taknx Kkak BioRad, Stratagene, Invitrogen, Sigma-Aldrich u

ClonTech.

A. Marepuansl U peareHThl.
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Ousuonornyeckuii pactsop USP (Papmakomnes CIIIA) 6vu1 mpuodperen y Hospira (Lake
Forest, IL). Uabekunu BoimonHsn uriamu 27,5G wiu 30G, npu odbeme 150 MKIT Ha HHBEKIUIO.
Kommepueckn noctymubiii PPF («PPF1»), Takoii kak omMCaHHBIE BBIIIE KOMMEpPUYECKHUE
npenapatel PPF B 5% pactsope, xpanwmmu npu 4 ° C. Kommepuecku noctynaeii HAS («<HAS1»),
TaKON Kak ONuCaHHbIE Bblllle kKoMMepdeckue npenapatel HAS B 5% pactBope, xpanunu npu 4 °

C.

B. ITocTaBku KMBOTHBIX U UX COAEPKAHUE.

Ucnons3osanuce mrammel mbimeiit NOD. CB17-Prkdcscid/NerCrl («NODscid», kox
mramma 394, Charles River, MA) (Bosma, M. et al. , The scid mouse mutant. 137 Curr Top
Microbiol Immunol 197 (1988)) u NOD scid gamma («NSG», kox mtamma 005557, The Jackson
Laboratory, Bar Harbor, ME). Kaxxno¥i mpimu npoOuBaiu yxo Al NPUCBOSHUS YHUKAJIBHOTO
UIeHTU(UKALMOHHOTO HOMepa. Bcex Mplmel comepskaid MO OTAEIbHOCTH B CIIELHAIBHBIX
amaTOTeHHbIX YCJIOBUSAX NpU 12-4yacOBOM CBETOBOM U 12-4acOBOM TE€MHOBOM LIUKJE, W BCE
MaHUIYJISIUK C SKUBOTHBIMM M MX HCIIOJIB30BaHUE COOTBETCTBOBAIM yTBepkaeHHbIM IACUC
(MHCTUTYLIMOHATIBHBIN KOMHTET IO COIEPIKAHUIO M HUCIIOJIb30BAHUIO JKUBOTHBIX) CTAHAAPTHBIM

PEKOMEHOALIUAM.

C. Beenenue.
Ecnu wHoe He onmcano Hmxke, MbimiaMm NSG u NODscid BBogwimu (usnonorudeckuit
pactBop USP, 5% PPF1 wunu 5% HAS] nBaxkael B Hememo MOCPEACTBOM BHYTPUBEHHOMU

UHBEKLHUU B XBOCTOBYIO BeHY (150 MKJI Ha HHBEKIIUIO) HA MPOTSHKEHUU TIeproza 10 6 MECSIIIEB.

D. OTkpbITOE TIONE

TecTel B OTKPBITOM MOJIe OBUIM HCIIONB30BAHBI JUISL ONPENENICHUS] UCCIIEA0BATELCKOTO
nosefieHnss Mblmeill. TecT B OTKPBITOM MOJie MPEACTaBIIeT COOOM MYCTYIO TECTOBYIO apeHy,
OOBIYHO KPYTJIYIO HJIM KBaApaTHYH. MBIIIb MOMEINAIOT Ha apeHy OoTKpbiToro moss (open filed)
pazmepoM 50 x 50 cMm Ha 15 MUHYT U U3MEPSIOT YPOBEHb AKTUBHOCTU MbIIIN. Bpems BCcTaBaHUs
HA 3aJ{HUE JIalbl H3MEPSUIH MyTeM OTCIIEKUBAHUS MPOJOJLKUTEIBHOCTH HAXOXKICHUS TIEPEIHUX
Jan Ha CTeHKax KopoOku. Taxoke m3Mepsutn olInee NMpOHIEHHOE PACCTOSHHUE M CKOPOCTh Ha
NPOTSDKEHUH BCero Tecta. JUid OTCNeKMBAHUS TIOBENEHHS MBIIIH B OTKPBITOM TIOJE
ucnonszoBajca CleverSys TopScan V3. 0 (Reston, VA). Kameps!l ¢ OTKpBITBIM TOJNEM ObUIH

ckoHcTpynposansl CleverSys.

E. Y-obpa3Hblii TaOUpUHT
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MpimaM nmo3BOJSUTH OOCNenoBaTh Ba pykasa Y-oOpa3Horo jgadupuHTa (HadaibHbIA +
3HAKOMBIH) B T€UeHHE 5 MUHYT. Uepe3 4ac MbIIaM MO3BOJSUTH MCCIIENOBATh BCE TPU PYyKaBa, U

perucTpupoBaiy o0Iee BpeMs U 9HCIIO 3aX0J0B B PyKaBa. ,

F. JlaGupunTt bapHca

Mpimeit o0y4anu 4erbipe IHSA MOAPSA B MOAUPUIMPOBAHHOM JabupunTe bapHca, u
naBanu UM MakcuMyM 120 cekyHI ais HaxoxaeHus BbixonHoro orseperust. (Cw. Barnes, C. A.
Memory deficits associated with senescence: A neurophysiological and behavioral study in the

rat, J. COMPARATIVE AND PHYSIOLOGICAL PSYCHOLOGY, 93(1):74-104 (1979); u nns

moauduimposanHoro nabupunra - Faizi, M. et al. , Thyl-hAPP(Lond/Swe+) mouse model of
Alzheimer’s disease displays broad behavioral deficits in sensorimotor, cognitive and social
Junction. , BRAIN BEHAV. 2(2):142-54, (2012)). BeixogHOe OTBEpPCTHE OCTABAIOCH HEU3MEHHBIM
Ha TPOTSDKEHUHM YeThIpeX HCMbITAHUN 3a J€Hb TPEHUPOBKH, HO MEHSJIOCh B pa3Hble AHU

TPEHUPOBKHU. JlaTeHTHBII nepuon AOCTHIXKCHHSA BBIXOAHOT'O OTBEPCTUA PETrUCTPUPOBATIN IJIA

Ka)KZ[Oﬁ KOr'OpThbl MBIIIIEH B TEUEHHE YETBIPEX OTACJIBHBIX TPEHUPOBOYHBIX JHEH.

G. DCX- u Ki67-1103UTUBHBIE KJIETKA

Habakoptun (DCX) mpencrasisier cOO0H aCCOLUUPOBAHHBIN C MUKPOTPYOOUKaMu OeJIoK,
KOTOPBIM  SKCIPECCUPyeTCss  KIeTKAMH-TIPEAIIEeCTBEHHUKaMu  HelpoHoB. OH  Takxke
SKCIIPECCUPYETCS HE3PETbIMH HEHPOHAMU B SMOPHUOHAIBHBIX M B3POCIIBIX KOPKOBBIX CTPYKTYpPaXx.
[Ipy aKTUBHOM [E€JNEHUU KJIETKU-TIPEAIIECTBEHHUKN HEHpOHOB skcmpeccupyior DCX.
Okcnpeccust Oenka CHIXKAeTCs yepe3 JBe Henenu. M3-3a Takoil CBSI3W OH MOJIE3eH B KauecTBE
Mapkepa HeHporeHesa.

OObpaboTka TkaHeld MoO3ra M HMMYHOTMCTOXHMHS TPOBOAWIHCH C HCIIOJIBb30BAHUEM
XOpOIIO OMHMCAHHBIX METOAOB Ha cBOOOMHO maBarommx cpesax (Luo, J. et al. Glia-dependent
TGF-b signaling, acting independently of the TH17 pathway, is critical for initiation of murine
autoimmune encephalomyelitis. J. CLIN. INVEST. 117, 3306-3315 (2007)). Mpuuei
a”ecresupoBan u nepdysuposanu 0,9% (PU3NONOrHIECKUM PAcTBOPOM. MO3r U3BIEKAIU U
3ateM (pukcuposanu 3a0ypepeHubiM hochatom 4% mapadopmansaerunom, pH 7.4, mpu 4 ° C, ¢
nocyienyrmuM nponutbiBaHueM 30% caxapo3oil st kpuosamuTel. Briocnencreuu nenanu 30
MKM Cpe3bl Mo3ra KpuoMukpoToMoM mpu -22 © C. Cpe3bl XpaHWUJIM B LUTONPOTEKTOPHOMN
(cyroprotective) cpene. B kauecTBe mepBUYHOTO aHTHUTEIA HCIIOIBb30BAIN KO3be aHTH-Dcx (Santa
Cruz Biotechnology, 1:500 st 5kCieprMEHTOB O BBEACHUIO 103 IBa pas3a B Henedro, win 1:200
B HKCIIEPUMEHTAX 110 BBEACHHUIO 103 TPH Pasa B HEAEIIO ) Wil Kponuube aHTH-Ki67 (Abcam 1:500).

OKpaH_II/IBaHI/Ie NEPBUYHBIX AHTUTEJT BBIABJIAIN C MMTOMOIIBRO 6I/IOTI/IHI/I.]'II/IpOBaHHbIX BTOPHUYHBIX
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aaturen u nHabopa ABCkit (Vector) ¢ nmumammaoOensumuaom (DAB, Sigma-Aldrich) wmm
KOHBIOTUPOBAHHBIX C q)ﬂyopeCL[eHTHbIMI/I Aar€¢HTaMu BTOPUYHBIX aHTHUTECIL. IL]'I;I OLICHKHA O6H_IeFO
koJimdecTBa DCX-IMO3UTUBHBIX KIJIETOK HA SY6LIaTYIO HU3BUJIMHY, UMMYHOIIO3UTUBHBIC KJICTKU B
TPaHYJIIPHOM M CyOTrpaHYJSIPHOM CJIOSIX KJIETOK 3yO4aToil M3BWJIMHBI TOJCYHUTHIBAIH B TPEX

KOPOHAPHBIX Cpe3ax monoBuHBI Mosra (hemibrain) uepes runmokamm u ycpeaHsuiu.

H. Tecr B nabupunre bapHca co craperommu Mpimamu NSG, nony4yaBImnMu

mMosonyto iasmy, sddroent I wim s¢pdmroent 1I/111

Crapsie mpi NSG (B Bo3pacte 12 mMecsiLieB) OblTH pa3aeneHbl Ha HECKOJIBKO rpyni (Bce
¢ n=14) u nonyyanu 150 MK GU3NOIOTHUECKOTO PACTBOPA, MOJIOAOHN Ta3Mel, 3¢ diroenta I nnmum
s¢dmoenta II/III myTremM HMHBEKIHMH B XBOCTOBYIO BEHY JO Hadaja MOBEIEHYECKHUX TECTOB.
Kaxxayro oTaenpHy o rpyImny pas3faessii Ha 3 KOropThl, U KaKaasi KOropra HauMHaja MpoBeeHue

MOBEACHYCCKUX TCCTOB B PA3HbIC HEACIH.

L JlabupunTt bapHca u BeikrBaHME KiIeTOK (okpatmBanue BrdU) y crapbix mbiiiei

NSG, nonydaBmux Tpu pasa B HeAENIO MOJIOAYIo masmy uinu PPF1

Crapere (12 mecsiueB) camubl Mbimeil NSG nosy4anu BHYyTPUBEHHO IyTeM HHBEKIMU B
XBOCTOBYIO BeHy 150 MKJI OCBETJIEHHOM MOJIOZIOH IJ1a3MbI YejioBeka (Mojionas rmiasma), PPF1 wiu
(PU3MOIOTHUECKOTO PACTBOPA TPU pa3a B HENENIO B TEYCHUE 4YeThipex Henenb. CxeMy BBEACHUs
MEHSUTH Ha JIBA pa3a B HEAEJIO B TEUEHHUE Henlelb S5 U 6, KOTOpble ObUIM HENEeNsIMU MPOBEISHHUSI
MOBEJIEHYECKOTO TECTUPOBAHUS.

Ilepen HauanoM 3KCHEPUMEHTA, MBILIEH pa3eNuau Ha TPU KOropThl no 13-15 melimeil B
kaxnon. Kaxnas koropra mojydvania msaTh AHeW BHyTpuOpromwmHHO (i.p.) uHbekuun BrdU no
HauaJa BBeJeHUsI MOJIoAoH mia3mbl, PPF 1 mn ¢pusnonorndeckoro pacTBopa, Kak OMHCAHO BBILIE.

B Teuenue Henmenb 5 u 6 MPOBOAMIIOCH MOBEAEHYECKOE TECTUPOBAHUE, U HU3MEPSICA
NEPUOJ 3aJEPIKKH 10 JOCTIKEHUS LIEJIEBOTO OTBEPCTHS JIsl KAXK/IOW MBIIIHU B TECTE C TAOUPHUHTOM
bapnca. Kaxnplii ceanc tectupoBanust muics ve oonee 120 cexynn. CoObiTue oOHapy KeHHs
LIEJIEBOrO OTBEPCTHS] PErMCTPUPOBAIM C IMOMOLIBIO MPUKJIAJHOW MPOrpaMMbl, KOTOpas
orpenensjia MOMEHT BXOXKAESHHSI HOCA MBIIIH B 00J1aCTh, ONPEAEICHHYIO KaK LIeJIEBOE OTBEPCTHE.

B KoHIle MOBeAEHUECKOro TECTUPOBAHUS >KMUBOTHBIX YMEpPIUBISIM, U TMPOBOAWIN
KOJIMUECTBEHHbBIE ONPEIeIeHUs] IS LIIECTU CPE30B Ha TUIINOKAMII C HCTIOJIb30BaHHEM MUKPOCKOIA
CO CBETJIBIM TOJIeM JUIsl orpenesneHus npucytcTBust BrdU-TONOXKUTENBHBIX KIETOK B CIIOE
TPaHYJAPHBIX KJIETOK 3y0uaroil m3BMIMHBL. IIOCKONBKY pemnpe3eHTaTHBHbIE Cpe3bl Opaiu u3
pa3HBIX o0NacTel runmnokamra, cpenree koarmuecTBo BrdU-monoKuTenpHbIX KIETOK YMHOKAIH
Ha 72, 9TO MPEACTABIISIO COOO0I 00IIee YUCI0 CPe30B MHIMOKAMITA JJIsI KAXKIOT0O JKUBOTHOTO, JJISI

MOJIYYCHHS OLICHKN O6H.I€FO kosimuectBa BrdU-Mo1oKuTEIbHBIX KIIETOK.

46



10

15

20

25

30

J. Amnanus Heifipochepsl H KyJIbTYPbI KOPBI

1. Oxparnusanue Tujl u DAPI

Kopy ronosroro mosra mbieit C57 E14,15 (Lonza:M-CX-300) cycniennuposanu B 12 mi
HelpoHabHON Oa3anpHON cpenbl ¢ nobasBkoi B27, 2 MM riyramakca (Sigma-Aldrich).
Hobasnsnm mo 200 MKIJI B KQXKIYIO JIYHKY 96-yHOUHOTO TUIAHIIETa, TPEJBAPUTEIBHO MOKPHITOTO
kojutarenoMm | (Corning, Inc. ). Uepe3 16 yacoB cpeny it BbIpALIMBAHUS Ha YaIIKax 3aMEHsUIN
npeaBaputenpbHo nogorpetoii (37 °C) KOHTpONbHON cpenoli (HeifipoHanbHast Oa3anpHas cpena ¢
B27, 2 MM rayramakca (Gibco). Ha 4 nens in vitro («gau in vitro» wnu «DIV») KyibTypanbHble
Cpelpl 3aMEHsUId Ha CBEXYK KOHTPOJBHYKO Cpeay, KOHTposbHylo cpeny ¢ 10% PPFI,
koHTposbHYIO cpeny ¢ 10% HAS1, nocurens ¢ 10% PPF1 wnu nocurens ¢ 10% HAS1. Kynsrypsr
NOJAEeP>KUBAIU B TeueHue 21 nust, npudeM 75% cpen 3aMeHsTH Ha CBEeXKHUe CPe/Ibl Kaxible 3 JHS.
B nemp DIV 21 «kynbTypsl mnpomeBanmu 3 pasa PBS, 3arem ¢uxcuposanu 4%
napadopmansaerunnom B teuenne 20 MuHyT npu komHatHoi# Temneparype (KT). ITocne dpukcanum
KyJbTYpbl ABaXkabpl mpombiBaiu PBS, a 3arem mepmeabunusupoBamu B 0,1% Triton X100 B
teueHne 5-20 wmmuyT. Ilocne mnepmeabunmsanuu, KyibTypsl OsokupoBanmu 3% ObldbUM
CBIBOPOTOUHBbIM ~ anbOymuHoM (Sigma-Aldrich) B Teyenwme 60 MHHYT 0pU KOMHATHOU
temneparype. Uepes 60 MUHYT OJIOKMPYIOIINUN PACTBOP yAAJSUTN aCIIUPALIMEH U KYJIbTYPbl METHUJIIH
anturenoM npotus Tujl (AbCam-1:500) mpu 4 °C B Teduenue Houu. Ilocae MeueHUs! KyJIbTYphbI
npomeiBanu 3 paza PBS + 0,1% BSA, 3arem okpamnBaiu KOHBIOTHPOBAHHBIM ¢ A647 OCITUHBIM
aHTH-MbIIUHBIM aHTUTeNoM mpu 4 °C B Teuenne Houu (1:1000). 3aTtemM KyJabTypsl ABaKIbI
npombeiBasii PBS u metunu Hoechst 33342 (1:1000) B reuerne 20 MmunyT. OOpasiisl MpOMBIBAIH
3 pasa PBS nocine meuenus Hoechst. /[Baauate nsith (25) mosei perucTpupoBan i KaXKIou
JYHKH € HCmoyib3oBaHueM |0-kpaTHoro ysenmueHuss ¢ nomornbio aHamusatopa GE InCell
Analyzer 2000 (GE Healthcare Life Sciences). PesynbraTsl mponeMoHCTpupOBaHbl Ha Purype

19.

2. CymMmapHas qyiHa HEMPUTOB

CyMMapHyrO IJIUHY HEHPUTOB OMPENEISIN sl KyJIbTYP, KaK OMUCAHO B MPENbIAYIIEM
pazmene. AHanu3 HEHPUTOB NPOBOAMIM C HCIOJNB30BAHUEM CIIELMATIBbHOTO AJIrOPUTMA,
CT€HEPUPOBAHHOTO C MOMOIMIBI mporpammuoro makera paspadorunka GE InCell Investigator
Developer Toolbox. Pe3ynbTaTsl i KOHTPOJIBHBIX U 00pabOTaHHBIX HOCUTENIEM 00pa3oB ObLIH
MPAKTUYCCKU UICHTUYHDBL, MTO3TOMY UX O6”beI[I/IH$IJ'II/I JUIA CTATUCTUYCCKOI'O aHaJIn3a. Pe3y.]'IbTaTbI

MPOJAEMOHCTPUPOBaHbI HA Purype 20.
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3. KonmuecTBo 1 pa3mepsl cdep B KyJIbType KOPbI, JJIHHA OTPOCTKOB U

BCTBJICHUEC

Kopy ronosroro mosra mbieit C57 E14,15 (Lonza:M-CX-300) cycnienauposanu B 12 min
HelpoHabpHON Oa3anpHON cpenbl ¢ nobaskoi B27, 2 MM riyramakca (Sigma-Aldrich).
Hobasnsnm mo 200 MKIJI B KQXKIYIO JIYHKY 96-IyHOUHOTO TUIAHIIETA, TPEJBAPUTEIBHO MOKPHITOTO
MOJIUIU3UHOM U JaMUHMHOM. Yepe3 derbipe AHs 50% cpenpl 3aMeHsIM CBeXell cpefod u
obOpabarbiBasin TecTupyembiM cpeactBoM (Hocutenb, PPF1 wmmu HAS1) no xkoneuHol
koHeHTpauuu 10%. Ty npouenypy moBTopsuIH Yepe3 Tpu aus. Ha 7-it nerp 00paboTKu KIIeTKU
BU3yaJIU3UpOBaU ¢ (a30BbIM KOHTpacTOoM npu 10-kpaTHOM yBenuueHuu ¢ nomouipio IncuCyte
(Ann Arbor, MI) u aHanu3upoOBaIu C MOMOLIBIO CTAHIAPTHBIX AJITOPUTMOB «HEHPUT U TEJO
knerk» (Neurite and Cell-Body). beun nmpoananu3upoBaHbl IIE€CTh MOBTOPOB, C YETHIPbMS
N300paKEHUSIMU, TIONYYEHHBIMH Ui KaXKIOro MOBTOpAa. YKa3zaHa CTaHAAapTHAs OIIMOKa.
3HaYMMOCTb TIpeACTaBJe€Ha g JBycTOpoHHero T-kpurepus kak P <0,5. Pesynbrarsl

POAEMOHCTpUpOBaHbl HA durypax 21 u 22,

4. OxpamuBanue Helpochep ¢ TOMOIIBI0 Sox2

Kopkosbie Hetiponsl Mmbimeit C57 E14,15 (Lonza:M-CX-300) cycneHanpoBaiu B
HelpoOaszaibpHOI cpene, nonojaHeHHoi B27, 2 MM riyramakca (Sigma-Aldrich) mpu 100-200 Thic.
kyetok/mi. Jlo6asisiiu mo 200 MKJI B K&KAYIO JIYHKY 96-JyHOUHOTO TUIAHIIETA, IPEABAPUTEIHLHO
nokpeitoro koyuiareHoMm I (Corning, Inc. ). Uepe3 16 yaco cpeny 1isi BbIpaluBaHHsI Ha YalTKax
3aMeHsUTH TipeaBapuTesibHoO moxorpeToi (37 °C) KOHTPONIBHOMU cpenoi (HelpoHabHas Oa3aabHas
cpena ¢ B27, 2 MM rnyramakca (Gibco). Ha 4 nmenw in vitro («uHu in vitroy wmm «DIVy)
KYJIbTypaJibHbIE CPeIbl 3aMEHSIN CBEKUMU KOHTPOJIbHBIMH CPEaMU, KOHTPOJIbHBIMU CPEAaMHU C
HocuteneM HAS (aocurens), koHTposnbHbIMU cpenamu ¢ 10% PPF1, koHTpoibHBIME CpenaMu ¢
10% HAS1. Kynprypsl noanepxusainu B TeueHue 21 nHsa, npuueM 75% cpen 3aMeHsIN Ha
cBexue cpenbl kaxaele 3-4 nHa. B menp DIV 21 kynsrypel npomeiBanu 3 pasza PBS, 3zartem
¢dukcupoBann 4% mnapadopmanbaeruaioMm B TedeHne 20 MHHYT NMPH KOMHATHOHW TeMIeparype
(KT). Ilocne ¢pukcauuu, KyapTypsl JBaXasl mpoMbiBasiud PBS, a 3atem nepmeabunmsuposanu B
0,1% Triton X100 B Teuenue 5-20 munyt. Ilocie mepmeaOunusanuu, KyJbTypbl OJIOKHPOBAIU
3% OBIYBIM CBIBOPOTOUHBIM aTbOYMUHOM (Sigma-Aldrich) B Teuerne 60 MHHYT pU KOMHATHON
temneparype. Yepes 60 MUHYT OJOKMPYIOIIMH PAcTBOP YAAISUIM aclUpanyedl U KyJbTyphbl
merusn anturesioM npotus Tujl (AbCam-1: 500) u kponuabum anTH-SOX2 (AbCam:1:5000 mpu
4 °C B Teuenue Houu. [locie MeueHus, KynbTypbl Tpukabl npomeisainu PBS + 0,1% BSA, 3atem

OKpAIIHUBAJIH OCIUHBIM aHTH-MbIIINHBIM-647 (AbCam) u oBeubuM aHTH-KponnubnM-Texas Red
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npu 4 °C B Teuenue Hou (1:1000). 3arem kynbTypsl 1Bk bl MpoMbiBasid PBS u metnin Hoechst
33342 (1:1000) B Teuenne 20 munyT. OOpa3iel npombiBany 3 paza PBS mocne meuenust Hoechst.
HBanuare msth (20 wmm 25) moneii perucTpupoBaiu Ui KaKIOH JIYHKH ¢ UCTIONb3oBaHueM 10-
KpaTtHoro yeenudeHusi ¢ nomombto ananmsaropa InCell Analyzer 2000 (GE Healthcare Life
Sciences). Ananuz Helipocep 1 HEHPHUTOB MPOBOAMIICS C UCTIOJIB30BAHHUEM TOJIb30BATEIBCKOTO
aNTOPUTMA, CT€HEPUPOBAHHOTO C MOMOINBI0 mporpammHoro makera paspadorunka GE InCell
Investigator Developer Toolbox. Pe3ynbrarsl st KOHTPOJBHBIX M OOpaOOTAaHHBIX HOCUTEJIEM
00pa3noB OBUIM NMPAKTHYECKH HAEHTHUYHBI, MMOSTOMY HX OOBEAMHSIN ISl CTaTUCTHYECKOTO

aHanu3a. PesynpraTel NpoaeMOHCTpUpOBaHel Ha Durype 23.

K. Pe3ynbTaThl 5KCIIEPUMEHTOB in Vivo

1. Tect ¢ oTkpbITEIM NOJIEM ¢ MbllIaMu NSG B Bo3pacte 3 u 13 mecsien

3-MecsiuHBIX (MOJIOABIX) WK 13-MecsuHBIX (CTapbix) Mbiiiedt NSG nomernanu B Kamepy
OTKPBITOTO NOJIS HA 15 MUHYT. bblu pOBEAECHBI U3MEPEHMsI BPEMEHH B CTOMKE HA 3aIHUX Jlarax
®ur. 1, ckopoctu ®@ur. 21 paccrosiaus Pur. 3. Pur. 1 neMoHCcTpUpyeT, uTO 13-MeCsYHbIE MBIIIN
IIPOBOAMJIM MEHbBIIIE BPEMEHHU B CTOMKE Ha 3aJHUX Jlalax, 4eM 3-MECSYHbIE MBILIH, HO MBIIIIH,
nonydasimrie PPF1 u HASI, cymecrBeHHO He OTIMYAIUCh OT MOJIOABIX MbImehd. Pur. 2
JEMOHCTPHUPYET, YTO MBILIM B BO3pacte 13 Mecsies, mojydaBuire (pU3HOIOrHYECKHil pacTBOP
(xonTponbHbie) 1 PPF1, ObutM 3HAYMTENHHO MEAJICHHEE, Y€M MBILIIM B BO3PACTE€ 3 MECSLEB.
Onnako wmbimwm, nony4asmue HAS1, Obutn 3HauMTeNbHO OBICTpEE, YeM MBIIIH, MOJTy4YaBIINe
(bU3HOJIOTHYECKHI PACTBOP, W HE OTJIUYAIUCH CYLIECTBEHHO OT MOJIONBIX Mbiliei. ®dur. 3
JIEMOHCTPUPYET, YTO CTapble MBIIIM, MOJy4YaBLIHE (U3UOJOTHUYECKUI PacTBOP (KOHTPOJb) H
HASI1, umenu MeHbIIyIO [ABUraTeNbHYK) AaKTUBHOCTb, YE€M MOJIOABIE MBIIIK, a MBIIIY,
nonyuyasmre PPF1, mnpeomoneBamu Oonbliee pacCTOSHUE, Ye€M MBIIIH, IIOJy4YaBLINE
¢usnonornueckuii pactsop. Bce mpuBeneHHbIE NaHHBIE SIBIAIOTCS CPEIHUMH 3HAYCHUSIMH +
CTaHnmapTHas omubOKa m3mMepenuii (s. e. m. ); * P <0,05; ** P <0,01; *** P <0,001; t-xpurepwuii; n

=20, 18, 18, 19. (SAL = ¢pusuonorndeckuii pacTBop).

2. Tecrt ¢ Y-o0pasHbiM 1abupuaTOM ¢ Mbitnamu NSG B Bo3pacte 3 u 13

MECALICB

Mononeix (3-mecsiuHbIx) U crapeix (13-mecsunbix) Mbinueir NSG tecTupoBaiu B
curHaiabHOM (cued) Y-oOpa3Hom nabupuHTe B KauecTBe TecTa namsitu. ®ur. 4 1eMOHCTPUPYET,
YTO BCE MBIIIH MTPOBEH B HOBOM (N) pyKaBe 3HAUUTENbHO Oobliie BpeMeHH, 4eM B 3HakoMoM (F)
pykaBe. @ur. S 1eMOHCTPHUPYET, YTO y CTapbIX Mblie, noxydaBunx HAS1, Obu10 3HaUHTENBHOE

HApyLICHUE NaMATH B OTHOMICHUHW 3HAKOMOI'O pyKaBa MO CPAaBHCHHUIO C MOJIOABIMH MBbIIIAMU,
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Toraa Kak y Mblmel, nony4dasmux PPF1, HaOmonmanace TeHAeHUMs K YAYYIIEHHIO MMaMATH B
OTHOILIEHUH 3HAKOMOTO pykaBa. ®ur. 6 AeMOHCTPHPYET, YTO MONy4aBIIne (PU3HOIOrHIeCKU
pactBop u PPF1, Ho He monyuaBmme HAS1 crapbie Mblmu, ObUIM 3HAUUTENBHO Oouee
MEINTENbHBIMY, YEM MOJIOZbIe MbILIN. DUT. 7 JEMOHCTPUPYET, YTO CTAPbIE MBILIH, [TOIyYaBIINe
¢usnonornueckuii pactsop u PPF1, Ho He mnomyuwaBmume HASI1, mpeomoneBamu MeHblee
paccTosiHue, YeM MOJIOZIble MbILIN. Bee npuBeneHHble JaHHbIE SIBISIFOTCS CPEAHUMU 3HAYEHUAMU
+ craHmapTHas omuOka u3MepeHuit (s. e. m. ); * P <0,05; ** P 0,01; *** P <0,001; napusIii t-

kpurepmii; n = 20, 18, 18, 19. (SAL = ¢pusnonornveckuii pacTsop).

3. Tect Ha mamsATh YCIOBHO-PE(IIEKTOPHON PEAKLIUU CTPaxa ¢ MBILIAMU

NSG B Bo3pacre 3 u 13 mecsues

Mosonbie (3-mecsiunbie) u ctapbie (13-mecsunble) Mbiu NSG ObUTH IPOTECTHPOBAHBI B
TECTe MaMsTH YCJIOBHO-pediekTOpHON peakuuu crpaxa. ®ur. 8A nemoncTpupyer, uto 13-
MECSIYHBIE MBILIY UMENIH TEHASHLMIO K MEHbIIEMY BPEMEHH 3aMHUPaHUs, YeM MBIIIU B BO3pacTe 3
MecsLeB, Toraa kak Meliy, nonydasmue HASI, nmpoBonuiau modtu CTOJNBKO K€ BPEMEHH B
3aMeplIeM COCTOSIHUM, YTO U 3-MecsiyHble Mbliu. Pur. 8B neMoHCTpupyeT, YTO B CUTHAJIIBHOM
TECTE Ha 3allOMHUHAHUE CIyXOBOIO CUTHAja MbIIIM B BO3pacTe 13 Mecsles, MOgy4aBLINE
KOHTPOJIb, MOKA3aJId XyALIUE PEe3yJbTaTbl U MMEINU HAaUMEHblIee BpeMs 3aMupaHus. MbIy,
nojy4asme HAS1, uMenu TeHOSHIMIO MPOBOIUTH OOJIbIE BPEMEHH B 3aMepIleM COCTOSHUH,
YTO YKa3bIBAET HA YJIYYLIEHHE MaMsITH 3BYKOBOro curHaia (tone). dur. 9 neMOHCTpUpyer
KOJIMYECTBEHHYIO OLIEHKY MocienHux 90 CeKyH]I CUTHAJIBHOIO T€CTa MaMATU U AEMOHCTPUPYET,
9TO MBI, noy4daBie HAS], umenu TeHASHIUIO MPOBOANTL OOJbILIE BPEMEHHU B 3aMepLIeM
COCTOSIHUH, YTO yKa3bIBaeT Ha yay4meHue namstu. n = 20, 16, 17, 19. (SAL = ¢pusunonoruyeckuii

pacTBop).

4. Tecr ¢ nabupunrom bapHca Ha MPOCTPAHCTBEHHYIO MAMSITh C MBILIIAMHU

NSG B Bo3pacre 3 u 13 mecsiies

Mononeix (3-mecsiuHbIx) U crapeix (13-mecsunbix) mbinueir NSG TecTHpoBaiud B
nabupunTe bapHca Ha nmpocTpaHCTBeHHYIO MaMATh. Pur. 10A 1eMOHCTPHUPYET, U4TO 3-MeCSUHbIE
MBIIIN TIOKA3aJU JIYYLIHE Pe3yJIbTaThl U UMEIH CaMoe OBICTPOe BPEMsl TOCTHIKEHHsI IIeJIEBOTO
OTBEpCTHsl B mocienHeM ucnbiranud. ®ur. 10B neMOHCTpUpYyeT KOJNIMYECTBEHHYIO OLEHKY
CPEeIHEro 3HAYE€HHUs s MOCJAEAHUX 3 UCMBITAHUMN, KOTOPast AEMOHCTPUPYET, YTO CTAPbIE MBIIIH,
nojiy4asime ¢puznonorudeckuii pacrsop 1 HAS1, umenn 3HaunTEIbHBIE HAPYIIEHUS MAMSITH O

LIEJIEBOM OTBEPCTUM IO CPABHEHUIO C MOJIOABIMU MbIIIAMHU, HO Mbly, nonaydasmue PPF1, He
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OTJIMYAJTUCH 3HAYUTEBHO OT MOJIOZBIX Mbiieit ,**P<0,01; ***P<0,001; nenapHsii t-rect; n = 20,

18, 18, 19. (SAL = ¢usuonornvyeckuii pacTBop).

5. HNmmyHookpamusanue y mbiteit NSG B Bozpacte 3 u 13 mecslies

Cpesbl TOIOBHOTO MO3ra OKpammBaiy Ha nabmkopTuH (Dcx), SBISIFOIIUNACS MapKepoM
HOBOOOpa30BaHHBIX HEWpoHOB, miu Ha Ki67, sBisOmIMiics MapkepoM MpoinudeprpyOLIX
kyerok y Mbimeil NSG B Bo3pacte 3 u 13 MecsleB, KOTOpble IBaXKAbl B HENENIO MOJy4asd
¢usnonorunuecknii pacrsop, PPF1 i HAS1. IMoacuuteBanu Dex- u Ki67-mo3uTHBHBIE KIIETKU
B 3yO4aTOl M3BMUIIMHE MOJIOABIX U cTapbix Mblmei NSG. ®@urypsi 11A u 11B, cooTBEeTCTBEHHO,
MIOKa3bIBAIOT, YTO BCE CTAPbIE MBIIIN UMENH 3HAUYUTENbHO MeHbIee KonuuecTBo Dex- nnu Ki67-
MOJIOKUTENBHBIX KiIeTOK. Mpiiny, nonyuyasimne PPF1 u HAS1, umenu TeHaeHINIO K yBETUYEHUIO
yucna Dcex- u Ki67-monoxurenbHbIX KJIETOK 10 CPaBHEHUIO C MbIIIAMH, IOJYy4aBLINMHU

¢bu3HoIOrHUeCKHUi pacTBOP.

6. HNmmyHookpamuBanue y Mbineit NSG B Bo3pacte 3 u 13 mecsies, mony4aBLUIMX

PPF1 nu HASI Tpu pa3a B Henemo

Cpesbl TONIOBHOTO MO3ra 13-MecsiuHbIX MbIIIeii OKpamuBaiy Ha qa0akopTuH (Dex),
MapKep HOBOOOPa30BaHHBIX HEWPOHOB, Win Ha Ki67, Mapkep mposudepupyroImux KIeToK.
Mpin nmosyyany Tpu pasa B Henenmo ¢pusnonoruueckuii pacrsop, PPF1, 1X
koHueHTpupoBaHHbiii HAS1 nmu 5X konuentpuposannbiii HAS1. TlogcuutsiBanu Dex- u Ki67-
MIOJIOXKHUTEJIbHBIE KJIETKH B 3yOuaToi u3BminHe. ®ur. 12 1eMOHCTPUPYET, YTO MBILIIH,
nony4asimue PPF1, uMeroT TEHASHLNIO K MOBBIIIEHUIO HEHPOTreHe3a (Ha YTO yKa3bIBaeT
okpamuBaHue DcX) Mo CpaBHEHHIO C JKHUBOTHBIMH, MOJYYaBIIUMH KOHTPOJIbHBIN
¢busnosoruueckuii pactBop. Takske BUIAHO, 4TO OoJiee KOHIeHTpupoBaHHbii HAS1 nmeer
TEHIEHLMIO K YCUJIEHUIO HeliporeHes3a Mo CPpaBHEHUIO C JKUBOTHBIMU, MOJYYaBIIMMHU
(bU3HOJIOTHYECKHI PACTBOP.

®ur. 13 npemoHcTpupyeT, 4To MblmM, nonydasmue PPF1, npomemoHcTpuposanu
3HAYUTENPHOE YBEIMYEeHHE Mpoiuepanny KIeToK (Ha 4To yKasbBaeT okpamuBanue Ki67) mo
CPAaBHEHHMIO C KMBOTHBIMH, MOJYYaBUIMMU KOHTPOJIbHBIA (pusnonorndeckuii pactsop. Takxke
BUJIHO, 4TO OoJiee KOHIeHTprpoBaHHbI HAS] nMeeT TeHIEHINIO K YCHIICHUIO HefiporeHesa mo
CPAaBHEHHIO C *KMBOTHBIMH, MOJYyYaBUIUMH (pu3HoJIorHyeckuii pactsop. *P<0,05; HemapHBIA t-
KPUTEPH MPOTUB IPYyMITbl (PU3NOJOTHUECKOTO PACTBOPA; BCE MIPUBEICHHBIC JAHHBIE SIBISIOTCS

CPEAHUMH 3HAYEHUSIMH + CTaHIapTHAast OIMOKa U3MEpEeHuH (sem).

7. Tect B oTkpbITOM MOJE ¢ MBImamu NODscid
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Mpeimam NODscid BBoamiu 1Ba pasa B HENENIO NMyTeM BHYTPUBEHHOW WHBEKIHU B
XBOCTOBYIO BeHY (m3monornyecknii pactsop wian PPF1, HaumHast ¢ Bo3pacta 6 MecsLes.
HauanpHO€ KOMWYECTBO MBbIIIEN COCTaBisIO 20 Ajist Kakaod rpynmbsl. Mblmed nomemanu B
KaMepy OTKPBITOrO MoJist Ha 15 MUHYT U perucTpupOBalii ABUTaTENbHYO aKTUBHOCTE. Dur. 14A
JE€MOHCTPUPYET, uTO MbILIY, osy4asiire PPF1, uMerOT TeHAEHIMIO K MOBBILIEHHON aKTUBHOCTH
BCTaBaHUS HA 3a/HUE JIalbl MO CPABHEHMIO C MBILIIAMH, IOJYYaBIIUMHU (PU3HOIOrUYECKHUH
pactBop. @urypsl 14B u 14C 1eMOHCTPUPYIOT, COOTBETCTBEHHO, YTO MbIIIH, nony4dasiue PPF1,
TaKXe UMEIOT TeHACHLMIO K MOBBILIEHNUIO CKOPOCTH U MIPOUEHHOIO PACCTOSIHUS 10 CPABHEHHIO C

MBIIIAMH, TTOTYYABLUINMHU (PU3NOIIOTHIECKUN PaCTBOD.

8. Jlabupunt bapHca co craperouumu (B Bo3pacte 12 mMecsilieB) MbllIaMu

NSG, nonyuaBuMu Mosoayto miasmy, s¢dmoent I u apdmoent /111

Crapetourue mbir NSG (B Bo3pacte 12 mecsitieB) ObUH pa3esieHbl Ha HECKOJIBKO TPYIII
(Bce pasmepom n=14) u nmony4anu 150 MK QU3UONOTHUECKOTO PACTBOPA, MOJIOJOW ILIA3MBI,
spdmoenta I wmm spdmoenta II/III myrem uHBEKIMH B XBOCTOBYK BEHy 1O Hadaia
NOBeZIEHUECKUX TeCTOB. Kax 1yt OTAeNbHYIO Ipy Iy pa3Aeisii Ha 3 KOrOpThI, U Kaskaast Koropta
HauMHala IpPOBEAECHUE IOBEIEHYECKUX TECTOB B pPas3Hble Heaenau. Mblel TecTUpOBaiu B
MoudupoBaHHOM JabupuHTe bapHca (kak OMMCaHO BBIIIE) Ui OLEHKH MPOCTPAHCTBEHHOTO
oOy4eHnust u namsatu. Pur. 15 1eMOHCTPUpPYET, YTO BBEIEHUE MOJIOJOH IIa3Mbl, dd¢iroeHTa |
win s¢dmoenta II/III co3maBano TEHASHIHIO K 3HAYUTEBHOMY VIIYYIICHHIO TEPUOIa

JATEHTHOCTH y cTraperoux Mbimei NSG npu JOCTHKEHUU LIEIeBOrO OTBEPCTHS.

9. JlabupunT bapHca u BbDKHBaHHE KJIETOK Y cTaperoiux Meimeird NSG,

MOJIy4aBLIMX MOJOAYH0 miasmy u PPF1

Kak onucano Bbliiie, craperoniue camiibl Mbimeiit NSG (B Bo3pacte 12 MecseB) noayvaiu
150 MK OCBEeTJIEHHOH MOJIONON dYeloBedYeckoil Tuiasmbl (Moyiomast tuiasma), PPF1  wnu
(pU3MONIOTHUECKOro pacTBOPA TPH pa3a B HEAEIIO BHYTPUBEHHO (1. V. ) B TeUeHHUe 4 Helelb, a 3aTeM
ZBa pa3a B HENENI0 Ha MPOTSHKEHUH Heneldb 5 U O, KOTOpble ObUIM HENEeNsMU MPOBEISHHS
ONUCBHIBAEMOI0 TECTUPOBAHMSL.

@ur. 16 1eMOHCTPUPYET JIATEHTHBIN NEPUOJ JOCTIKEHUSI OTBEPCTHS B TabupuHTe bapHca
I KaKIOW OSKCHepUMEHTalbHOW KoropTel. Bsenenue PPF1  3HauntenbHO  yaydmuio
IIPOCTPAHCTBEHHYIO NMaMATh y CTAPEIOLIUX MbILIEH M0 CPaBHEHUIO C KOHTPOJIEM, B TO BpeMs Kak
BBEJICHHE MOJIOAON MJIa3Mbl AEMOHCTPUPOBAIO TEHACHLMIO K YJIYUYLIEHUIO MPOCTPAHCTBEHHOU

NaMATH 110 CPABHEHHUIO ¢ KOHTpoJeM. (n:¢usuonorunyeckuii pactsop = 12, PPF1 = 14, mononas
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mwiasma = 11). *P <0,05; cpenHee + craHmapTHas omnOKa U3MEPEHUH (S. €. m. ); HemapHbIi T-
KPUTEpUI.

®@ur. 17 n1eMOHCTPUPYET CPEAHUN JATEHTHBIN NEPUOJ HAXOKAEHUS LIeJIEBOrO OTBEPCTUS
3a MOCJIEHNE TPU MCNBITAHUS ISl KaXXA0ro nHsA TectupoBanus. Beenenne PPF1 3nauntensHo
YJIYUYIINJIO MPOCTPAHCTBEHHYIO NMAaMATh y CTapPEIOLIUX MBILIEH 110 CPABHEHUIO C KOHTPOJIEM, B TO
BpeMsl KakK BBEJEHHE MOJIOAOH IJIa3Mbl [AEMOHCTPUPOBAIO TEHACHLMIO K YJIYYLIEHUIO
NPOCTPAHCTBEHHON NaMsTHU MO CPaBHEHUIO ¢ KoHTposeM. *P <0,05; cpemHee + craHmapTHas
omunOKa U3MepeHuit (s. €. m. ); HemapHbIi T-kpuTepuil.

®ur. 18 nemoHcTpupyer s¢p¢dekr monomod uenoBeueckod miasmbl U PPF1 Ha
BBDKMBAEMOCTb KJIETOK, OTPEAEISIEMYIO IO KOJIMYECTBY MOJIOKUTENbHO MedeHHbIX BrdU kierok
(T. e. mponudepupyIINX KJIETOK) B IPAHYJIIPHOM CJIO€ 3yOUaToOl M3BIJIMHBI cTaperomux (12
mecsiteB) Mbitneit NSG. BrdU BBoawiu B Te4eHue MATH AHEH BHYTPUOPIOIIKMHHO (1. p. ) IO Havaja
BHYTPUBEHHBIX HHbEKLUI Moiono# ma3mel, PPF1 umu KOHTpoist (PU3HONOTHYECKOro pacTBopa,
KaK ONUCAHO BbIlIe. 3HAUYNTEJHHOE YBEJIMUEHHE BBDKMBAEMOCTH KJIETOK HAOJIONANIOCh KaK Y
MBILIEH, MOTy4YaBIIUX MOJIOAYHO YeJIOBEUECKYIO IIa3My, Tak U y Mblluel, noay4asmux PPF1, o
CPaBHEHUIO C KOHTposeM (usnonornyeckuM pacTBOpoM. CTaTHCTHUECKYK) 3HAYMMOCTb
OIpenesUIN C HCIONB30BaHUEM onHo(dakTopHOro aucnepcuoHHoro aHammsa (ANOVA) c
aroCTEPUOPHBIM aHAJIM30M MHOXECTBEHHOro cpaBHeHusi JlanHerra ans PPF1 u monopoi
YeJOBEYECKOW IUIa3Mbl 10 CPABHEHUIO C BBEIEGHHEM (PU3HOJOrMYECKOro  pacTBOpa.
(n:pwsnonoruveckuii pacrsop = 13; PPF1 = 13; monomas mymasma = 11, **** P > 0,0001,
HenapHbli T-xputepuii cpaBHeHusi BBeneHuss PPF1 wnm mononol uenoBeueckoi Ijia3Mbl U

(bU3HOJIOTHYECKOrO PacTBOpa).

L. PesynbraThl in vifro ananu3oB Heifipochep U KyJIbTyp KOPbI

®ur. 19 nemoncrpupyer, uro PPF1 u HAS1 nmuddepeHumanbHo MOIyJIUPYIOT
nposndepanuro Heiipochep B KyJIbType KOPbI TOJIOBHOTO Mo3ra. Kopy roJioBHOro Mo3ra MbIIen
E14-15 CS57 xynbsTuBHpoBald Ha 90-JTyHOUHBIX IUIAHIIETaX, MOKPBITBIX KoJlareHoM I, B
KyJbTYpaIbHOH cpene, copepskamei Toipko Hocutenb, PPF1 (10%) wmmm HAS1 (10%).
IIpuBeneHs! mpuMepsl N300paKeHUH Helpochep U3 KOPKOBBIX KyJbTYp uepe3 21 nmeHs in vitro,
nonyueHHbIx 11t Tujl (HedipoH-cneumduueckoro Oera-tyOynmmua kmacca III), DAPI (4',6-
mrnamMuauHo-2-pernnmmnanona), wim TulJl u DAPI Bmecte. @ur. 19 nemonctpupyer, uto PPF1
YBEJIIMYMBAET KOJIUYECTBO Heipochep, koropwle skcmpeccupyroT iubo Tujl, mmubéo DAPL
YBenmuuenue sxcnpeccun Tujl nemoncTpupyer, uro obpadorannsie PPF1 KOpKOBBIE KyIbTYpBI
NpOAyLUPYIOT Ooublie Heipocdep, koTopble nupdepeHIupyrOTes B Oosiee HEHPOHOMOAOOHBIN

¢deHoTHm.
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®ur. 20 mobpakaeT TPU KyJbTypbl KOPTHUKaJIbHBIX HeiiponoB Mmbimu E14-15 C57
(Lonza:M-CX-300), cycmeHIupOBaHHBIX B HeWpoOa3ambHOU cpene, nomonHeHHod B27, 2 MM
rmyramakca (Sigma-Aldrich) mpu 100-200 ThIC. KJIETOK/MJI, HAHECEHHBIX Ha 96-JyHOUYHBIE
MJIAHLIETHI, MOKPBITHIE KOJIJIATEHOM I, B KynbTypanbHOHN cpene, copepskawmend Hocutens, PPF1
(10%) nmum HAS1 (10%). CymmapHas ayiMHa HEHpPUTOB, CBHIETENLCTBYIOLIAsE O HEHpOTreHese,
uMeJia MECTO B KyJIbTypax, oOpaboranubix PPF1, o cpaBHeHuro ¢ kynpTypamu, 00paboTaHHBIMU
koHTponem unu HAST.

@ur. 21 uzobpaxkaeT TPU KyJbTypbl KOPTHUKaJIbHbIX HeiipoHoB Mmbimu E14-15 C57
(Lonza:M-CX-300), cycneHOqupOBaHHBIX B HelpoOa3anbHOU cpene, nomonHeHHod B27, 2 MM
rmyramakca (Sigma-Aldrich) mpu 100-200 ThIC. KJIETOK/MJI, HAHECEHHBIX Ha 96-JyHOUYHBIE
MJIAHLIETHI, MOKPBITHIE KOJIJIAT€HOM I, B KyJbTypalbHOH cpene, copep:kawend Hocurenb, PPF1
(10%) nnu HAS1 (10%). ITporpammusiii anroputm IncuCyte, npenocrasnsemslii pupmoii Essen
BioSciences (Ann Arbor, MI), mo3Boiui qeTeKTHPOBaTh Chepbl KOPKOBOH KYJIBTYPHI (BbIIEICHBI
JKENTbIM IIBETOM) M OTPOCTKU (BBIAEJEHbI PO3OBBIM LBETOM). bonbinee komuuectBo chep u
OTPOCTKOB HaOJIOAANOCh B KyJIbTypax, oOpaboranneix PPF1, u yBenuueHHsli pasmep chep u
BETBJIEHUE OTPOCTKOB TaK)ke HAOMIOIAUCH B KyJIbTypax, oopaboranubix PPF1. Bee macintaOHbie
nosiocku o 300 MkMm.

®urypa 22. Ourypsi 22A-D 1eMOHCTPUPYIOT KOJUYECTBO chep, IITHHY OTPOCTKOB, TOUKH
BETBJIEHUS] OTPOCTKOB U pa3Mep cdep, COOTBETCTBEHHO. KONMMYeCTBEHHYIO OLIEHKY MPOBOIUIIH C
UCTIOJIb30BaHueEM nporpammuoro anropurma IncuCyte, noctymroro ot Essen BioSciences (Ann
Arbor, MI). Vkasana cranpmaptHas oOmuOKa. 3HAYUMOCTH TIPEACTABIEHA C TOMOIIBIO
nByctoponHero T-kpurepust. @ur. 22A A1eMOHCTPUPYET, UTO KyJIbTypbl, oOpadorannbsie PPF1,
UMEIOT YBEJIMYEHHOE KOJIMYeCTBO c(ep TO CPaBHEHUIO C KYJIbTypaMu, 0OOpabOTaHHBIMU
Hocurenem i HAS1. (P = 0,0006, cpaBuenue PPF1 u Hocurens; P = 0,0007, cpaBuenue PPF1
u HAS1). ®ur. 22B nemoHcTpupyer, 4Tto KyJabTypbl, oOpadorannbie PPF1, nemoHCTpHpyrOT
YBEJIIMYCHHYIO JUIMHY OTPOCTKOB IO CPABHEHHIO C KYJIbTYpaMH, 00pabOTaHHBIMU HOCUTENIEM HJIH
HASI. (P = 4e?, cpasuenue PPF1 u nocurens; P = 0,002, cpapuenne PPF1 u HAS1; u P = 0,018,
cpaBaenne HAS1 u Hocurenst). ®@ur. 22C 1eMOHCTPUPYET, UTO KyJIbTYpbl, oOpaboTtannbie PPF1,
o0pa3yroT OoJbIle TOYEK pa3BETBICHHUS OTPOCTKOB IO CPABHEHUIO C KYJBTYPAaMH,
obpaboranasiMu HocuteneMm wiu HAS1. (P = 0,002, cpasuenue PPF1 u Hocurens; P = 0,004,
cpaBHenne PPF1 u HAS1). ®wur. 22D nemoHCTpupyeT, 4TO KyJbTyphl, oOpaborannbsie PPF1,
CBSsI3aHBbl C YBEJIMUEHHBIMH pasMepaMu cdep Mo CPaBHEHHIO C KyJIbTypaMH, oOpaboTaHHBIMU
Hocurenem wim HAS1. (P = 0,002, cpasHenune PPF1 u Hocurens; P = 0,004, cpasuenue PPF1 u

HAST). B coBOKYymHOCTH, 3TH Pe3yJIbTaThl SKCIIEPUMEHTOB YKa3bIBAIOT Ha TO, 4YTO 0OpaboTka
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PPF1 (u B menbweii crenenn - HAS1) cBsizaHa ¢ XapakTepUCTHKAMH, YKa3bIBAIOIIMMH Ha
yCHUJIEHHE KJIETOYHOTO POCTA KYJIBTYPBI KOPbI B (POPMUPOBAHHS OTPOCTKOB.

@ur. 23 1eMOHCTPUPYET KOJUUECTBO Herpochep, OKPALIHBAOIIUXCS MOJIOKUTEIBHO Ha
Sox2, KOTOpBIH NpeAcTaBisieT COOON TPAHCKPUIILMOHHBINA (PAKTOP, UIPAIOIINN BaKHYIO POJIb B
NOAAEPKaHUN SMOPHOHANBHBIX M HEPBHBIX CTBOJIOBBIX KJI€TOK. KonndyecTBeHHast onieHka Oblia
nposeneHa ¢ ucrnonb3oanneM anropurma GE InCell Investigator Toolbox. O6padorannsie PPF1
KyJbTYpbl  TNPOAYLUPOBAIM  3HAYUTENBHO  YBEIMUYEHHOE  KOJMYECTBO  Helpocdep,
OKPAIIHMBAOLINXCS TOJIOXKHUTEIBHO Ha SOX2, YTO YKa3bIBaeT Ha TO, 4To oOpadborka PPF1 ces3ana
C YBEJIMYEHUEM YHCJIA KJIETOK C IOTEHLHUAIOM HEMPOTeHE3a.

IIpuBeneHHOE BbIIIE ONMCAHUE TPOCTO MILTIOCTPUPYET NMPUHLIMIIBI H300peTenus. Cnenyer
[IOHUMATh, YTO KBAJU(PUIMPOBAHHBIE CIIELUANNUCTBl B JAHHOH OONACTH TEXHUKH CMOTYT
pa3paboTaTh pa3IUYHbIE CUCTEMBI, KOTOPbIE, XOTA M HE OIMHCAHbI U HE INPOAEMOHCTPHPOBAHBI
371eCb SIBHBIM O0pa3oM, BOIUIOIIAIOT IMPUHIMIIBI JAHHOTO H300pPETEHUs U BKIIOUEHBI B €ro
CyIIHOCTh M 00beM. Kpome Toro, Bce mpumepsl U yCJIOBHbIE (POPMYJIHPOBKH, MPUBEIECHHBIC B
OaHHOM JOKYMEHTE, MpeIHAa3HAYEHBbl TJIABHBIM O0pa3OM Ui TOTO, YTOOBI MOMOYb YUTATEJIO
HOHSTh NPUHINIBI U300PETEHNUs] U KOHLIETILIUY, BHECEHHBIE N300peTaTeNsIMU B Pa3BUTHE JAHHOM
o0JlacTH TeXHUKH, U IOJDKHBI PACCMATPUBATHCS KaK HE OrPAHUYMBAIOIINE TaKHE KOHKPETHO
NEPEYUCIICHHbIE TPUMEPBI U yCciIoBUsA. Kpome TOro, Bce yTBEp:KAEHUS B JAHHOM JOKYMEHTE, B
KOTOPBIX M3JIArat0TCsl MPUHLMIIBI, ACTIEKThI U BAPUAHTBI OCYILECTBJICHUS] U300PETEHNUS, a TAKKe
UX KOHKPETHbIC MPUMEPBI, JOJUKHBI OXBATHIBATh €r0 KaK CTPYKTYpPHBIE, TaK U (PYHKIIHOHAIbHBIE
SKBUBAJICHTHI. JIOMOJHUTENBHO, NPEAINONAraeTcs, YTO TaKW€ SKBUBAJIEHTHI BKJKOYAKOT Kak
U3BECTHBIE B HACTOSIIIEE BPEMsI SKBUBAJICHTBL, TAK M YKBUBAJICHTHI, KOTOpPbIe OyAyT pa3padoTaHbI
B OyayieM, TO ecTh JIFOObIe 3JIeMEHTHI, pa3padoTaHHbIE JJISi BBIOJHEHHS TaKOH ke (PyHKIUH,
HE3aBUCHMO OT KOHCTpykuuu. ClienoBaTenbHO, OOBEM [MAaHHOTO H300peTeHHs He OJDKEH
OrpaHUYMBATHCS NPOAEMOHCTPUPOBAHHBIMYU U ONMCAHHBIMU B JAHHOM JOKYMEHTE IPUMEPHBIMU
BapuaHTamu ocymecteierus. Ckopee, 00bEM U CYIHOCTb JAHHOTO H300pETEeHNUs BOILIOIIECHBI B

npuiaraeMoit popmynie n3oOpeTeHus.
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DPOPMVJIA U30BPETEHUA

Cniocob neyeHus1, CBI3aHHOTO CO CTAPEHUEM, KOTHUTUBHOT'O PACCTPONCTBA, BKJIFOYAOLIHIA
BBeieHNE 5(h(PEeKTUBHOTO KOMMYeCTBa (PPAKIHUHU TUIA3MbI CYOBEKTY C TUArHO30M CBSI3aHHOTO
CO CTapeHHEM KOTHUTHBHOT'O PacCTPOICTBA, mpudeM (paKIHs IUIa3Mbl IIPECTABISAET COOOM
s dmoent /111

Crioco0 1o myHKTY 1, JOTIONHUTENBHO BKIIOYAOIINI MOHUTOPHHT CYOBEKTa HA TIPEMET
yJIy4LIeHNs] KOTHUTUBHOHN (QyHKIHH.

Crnioco0 1o mo0oMy U3 IpenLIeCTBYOIUX MyHKTOB (POPMYJIbI, OTJIUYAOLIHICS TEM, YTO
(I)paKLII/II'O Mj1a3Mbl MOJYYAar0T U3 IJIa3Mbl U3 I1yJia MOJIOABIX UHAUBHUIYYMOB.

Crnioco0 no mroboMy U3 MPEAIEeCTBYOIINX MYHKTOB, OTIUYAIOIIUNACS TeM, YTO (PaKLIUIO
I1JIa3MBbI MOJIYYArOT U3 NMPOAYKTA KPOBU MIIEKOIUTAOLIETO.

Croco0 1o 1. 4, OTIMYAKOLIMICS TEM, YTO MPOAYKT KPOBU MJIEKOIUTAIOLIETO PEICTABIISIET
€000l MPOIYKT KPOBH YEJIOBEKA.

Crnocob o moboMy U3 TMPEALIECTBYIOIINX MyHKTOB, OTIIMYAIOLIUICS TEM, YTO CyOBEKT
npenacTaBisieT coO00i MIIEKOIHUTAOLIEe.

Crioco0 1o 1. 6, OTIUYAIOLIHICS TEM, YTO MJIEKOITUTAOIIEe MPECTABIISAET COOOI uenoBeKa.
HaOop msist npuMeHeHusI pH JieueHnU CyOBhEeKTa OT CBSI3aHHOTO CO CTAPEHUEM
KOTHHUTHBHOT'O PaCCTPOWCTBA, COMEPIKALIMI €eMKOCTb, COIEPIKAIIYIO (PPAKIIHIO TLIA3MbI TI0

arodomy u3 mm. 1-5.
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