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cocrosuuil. Kommosummm, ucnoiasp3yemMbple B Cioco0ax, BKITIOUAIOT IUIa3My KPOBH U (Ppakiiy IUIa3MBI
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Cxema TNPUMCHCHHUS IJIA3MBI KPOBH H NPETIAPATOB IJIA3MbI KPOBH JUTA JICUCHHA KOTHUTHBHBIX U ABHTATCIIBHBIX

HApYIICHUH

NEPEKPECTHBIE CChUIKH HA POJICTBEHHBIE 3AABKHU

B coorserctBum ¢ § 119 (e) pasaema 35 Cpoama 3akoHOB CIIIA, maHHAA 3a4BKA HCHPAIIHBACT MPHOPHTCT
JAThl TOJAYH. TpeapapuTeabHONW 3asBku Ha mareHT CIIA Ne 62/490519, momamno#t 26 ampems 2017
npeaBapuTeabHON 3asgBky Ha mateHT CIITA Ne 62/584571, noganHoit 10 HosAOps 2017; mpeasapuTeIbHOM 3a9BKH HA
mareHT CIITA Ne 62/623468, nonaunslii 29 saBaps 2018, u npexsaputeabHOH 3aiBke Ha maTeHT CIITA No 62/641194,

noAgaHHbId 9 Mapra 2018; coaepkaHue KOTOPBIX BKIFOUCHO B JAHHBIH JOKYMEHT HOCPEACTBOM CCBUIKH.

OBJIACTD TEXHUKH

JlanHoe W300peTCHHE OTHOCHTCA K MPO(HMIAKTHKE W JCUCHHIO BO3PACTHBIX 3aboseBaHuil. M3o00percHuc
OTHOCHTCSI K NPUMCHCHHIO NPETAPATOB KPOBH, TAKHX KAK (DpaKkUH ILIa3MbI KPOBH ISl JICUCHHUS W/WITH
MpO(PHUIAKTHKH BO3PACTHBIX MATOJOTHYCCKUX COCTOSHHM, TAKHX KAK KOTHHUTHUBHBIC PACCTPOWCTBA, ABHIATCIIHHBIC

PaccTpOMCTBA H HEHPOBOCTIATHTEIIBHBIC 3a00JICBAHHA, C HCTIOIb30BAHHEM PA3JIHYHBIX TAPAJUTM JO3HPOBAHHS.

YPOBEHb TEXHWKH

IpuBeneHHoe panee sBidercs HH(popMamueld 00 YPOBHC TEXHHKH H HE IIPH3HACTCA B KAdYeCTBE
MPEANICCTBY FOIIECTO YPOBHA TCXHHKH A7 JAHHOTO H300PETCHHA.

CrapeHue SBIACTCA BAOXHBIM (DPAKTOPOM pPHCKA IS PA3NTUYHBIX 3a00JICBAHUI YCTOBEKA, BKIJIFOUAS
KOTHHTHBHBIC HAPYLICHUS, PaK, apTPHT, MOTEPIO 3PCHHUSA, OCTEOTOPO3, JHAOET, CEPACUHO-COCYIUCTHIC 3a00ICBAHUS
" WHCYJIBT. [loMHMO OOBIMHOI MOTEPH CHHATNICOB BO BPEMS €CTCCTBCHHOTO CTAPCHHUS, MOTEPS CHHAIICOB SBISICTCS
PaHHHM TIATOJIOTHYECKHM COOBITHEM, OOIIHM JJIs1 MHOTHX HEHPOJCTCHEPATHBHBIX COCTOSHHMN, H SBILICTCS JTyYIIHM
KOPPEIATOM HCHPOHATBHBIX W KOTHUTHBHBIX HAPYIICHHWH, CBS3aHHBIX C 3THMH COCTOSHISIMH. TakuMm o0pazom,
CTapCHUC OCTACTCS COMHCTBCHHBIM JOMHUHHPYIOIIHM (DAKTOPOM pHCKA Pa3BUTUS HEHPOJCTCHEPATHBHBIX
3200JICBAHUH, CBA3AHHBIX C JACMCHIHCH, Takux Kak Oonesup Amsrreiimepa (BA) (Bishop, N.A. et al., Neural
mechanisms of ageing and cognitive decline. Nature 464(7288), 529-535 (2010); Heeden, T. ef 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)). CrapcHue BIHACT HA BCC TKAHH H
(PYyHKIIMH OpraHH3Ma, BKIOYAS ICHTPATbHYE) HEPBHYIO CHCTEMY, 4 HEHPOACTCHEpaysl U CHIDKCHUE (DY HKIMH, TAKAX
KaK KOTHUTHBHBIC WM {BUTATCIbHBIC HABBIKH, MOKET OKA3bIBATh CEPHhE3HOE BIIIHUC HA KAUCCTBO XXHU3HHU. JleueHHe
KOTHHTHBHOTO CHIDKCHHSL, TBHTATCIbHBIX HAPYIICHHUI W HEHPOICTCHEPATHBHBIX PACCTPONHCTB HMEET OTPAHHUCHHBIH
ycTex B IPEIOTBPALICHAH H BOCCTAHOBJICHUH HAPYIICHHBIX (pyHKIHH. [103TOMY BayKHO OIPEACIHTE HOBBIC CIOCOOBI
JEUYCHUS UL TOJNCPKAHUS KOTHHTHBHOW LEJOCTHOCTH IYTEM 3alIUTHI OT, MPOTHBOACHCTBHUS HIH OOpAIICHUS
JercTBHA CTapeHus. Kpome Toro, mpu pa3padoTKe HOBBIX BAPHAHTOB JICUCHHUS HEOOXOMMO HCCIICA0BATh MAPATUT MBI
MPUMEHCHUS 11 ONTHMHU3ANUH 3(PPEKTUBHOCTH TAKHX BAPHAHTOB JICUCHHUS.

XOTS 3KCHEPUMEHTHI 10 MApabHO3y MEXIY CTAPBIMH W MOJOIBIMH MBIIIAMH IPOACMOHCTPHPOBAIH, YTO
KOTHHTHBHBIC (DYHKIIHH MOTYT OBITh YIy4YIICHBI Y CTAPHIX MBIIICH IMPH IETEPOXPOHHOM 0OMEHE KPOBH C MOJOIBIMHI
MBIIIAMH, TIOCJCTHUC JAHHBIC YKA3bIBAIOT, YTO HE CYINECTBYET YCHJICHHS HEHPOTEHE3a y CTapbhIX MBIICH
HCKITIOYATEIHHO 32 CHET IepeuBaHus MoJonoi kpoeu. (Rebo, J. ef al. A single heterochronic blood exchange reveals

rapid inhibition of multiple tissues by old blood. Nat. Comm. (2016)). Kpome T0T0, €CTh COMHEHHSI, ITO KOTHHTHBHBIC



(yHKIMH B pe3yabTaTe HHPY3HH MOIOJOH MIa3Mbl M HEHPOTECHE3 CBI3aHbI MEXXAy co0o0ii. Takmm oOpaszoM, 10 cux
Top HE OBLIO OMHCAHO CXCMBI NPUMCHCHHA C HCTIOJIB30BAHUEM IIJIA3MbI KDOBH HJIH (l)paKI.[I/Iﬁ TIJIA3MBI KPOBH, KOTOPAaA

CTHMYJIMPYET HEHPOTCHE3 M YJIyUIIAeT KOTHUTHBHYIO (DY HKIIHIO.

KPATKOE OIMTMCAHUWE U3OBPETEHHA

JlanHoe m300peTeHHE OCHOBAHO HA TOJYYCHHH W NMPUMCHCHHH IPENApaToB KPOBH IS JICUCHHSA H/HIH
PO (PUITAKTHKH BO3PACTHBIX PACCTPOICTB, TAKUX KaK KOTHUTHBHBIC HAPYIICHHUSA, BO3PACTHASI JCMCHIINSA, HAPYIIICHHUE
JBUTATCIPHOH (DYHKI[MH, HCHPOBOCMAJICHHC M HCHPOIACTCHEpATHBHOC 3aboicBaHWEe. B maHHOM H300pCTCHHH
MPU3HACTCS, CPEIU IPOYETo, HEOOXOJUMOCTh HOBBIX BAPHAHTOB TEPAlHM I JICUCHUS W/WIH NPO(UIAKTHKU
KOTHHTHUBHBIX HAPYIICHHA, BO3PACTHOH JCMCHIMH, [BUTATCIBHOTO HAPYLICHUS, HEHPOBOCHANCHUSA U
HeHpoaereHepatuBHOTO 3a0oncBaHus.  [loydeHHBIC W3 KPOBH H IUIQ3MBI KPOBH, KOMIIO3HIIHH IO JAHHOMY
H300PETEHHIO OTHOCATCS K PA3pPEIICHUI0 HECOCTOATECIBHOCTH U HEJOCTaTKOB COBPEMEHHBIX BAPHAHTOB TEPAIHH 3a
CYCT IPUMCHEHU (DPAKIHH M1a3MbI KPOBH, IEMOHCTPUPYIOIIHX (P (PEeKTHBHOCTS NPH JICHEHHH H/HWIH MPO(UITAKTHKE
KOTHHTHUBHOTO HAPYIICHHS, BO3PDACTHOM JEMCHLUH, [JBUTATCIBHOTO HAPYIICHMSA, HCHPOBOCHMAICHHA U
HEHPOJCTCHEPATUBHOTO 3200 ICBAHHA.

B naHHOM H300pETCHUH ONPEACTHIM, YTO OCIKH ITa3Mbl KPOBH HMCIOT CPCIHMH NEPHOJ NOJY KH3HH,
paBHbIi 2-3 cyTOK. B maHHOM H300pEeTCHUH HCIOJIB3YIOT CXEMY IIPHMEHEHHA IIa3Mbl KPOBH HIH (PPaKIUH IIJIA3MBI,
KOTOPasi ONTHMHU3HPYET HEHPOTCHE3, BBLKHBACMOCTD KJICTOK, CHI’KACT HCHPOBOCTIAJICHHE U YJIy YINACT KOTHUTHBHYIO
JCATCIFHOCTD MM JBHTATCIBHYH) (DYHKIHMIO Y CYOBCKTA, MOYHAIOINETO JCUCHHE. BhIIo 00HAPYKEHO, YTO CXeMa
NPHMECHEHUA MO JAaHHOMY H300pPETCHHIO CTUMYJIMPYET BCE STH IPOLECCH (HEHPOTEHE3, BHDKHBACMOCTh KICTOK,
VIyULOICHHE KOTHUTUBHOH JEATCILHOCTH, CHIDKCHHE HEHPOBOCHANEHHA, a TAKKe YIYUYIICHHE IBHIATEIbHOMH
(pyHKUMH) Y CYOBEKTOB, H OBLIO 0OHAPYIKEHO, YTO BCE 3TH MPOLECCH! OBLTH AKTHBHBIMH JAXKE CIYCTS HEJICIH TTOCTIC
MOCTICAHEH JO3BI.

Bapuant ocymecTBiICHUS H300pPETCHHSA BKIIOYACT JICUCHHE CYOBCKTA, Y KOTOPOTO AHATHOCTHPOBAIH
KOTHHTHBHOC HAPYIICHHE, MyTEM BBEIACHUS CYOBEKTY 3(P(ESKTHBHOTO KOJMYECTBA IUIA3MBI KPOBH WM (hpakuuu
mwiazMel.  JIpyroii BapHaHT OCYINECTBICHHUS H300PETCHHUS BKIFOUACT BBCACHHC Y(P(ECKTUBHOTO KOJIHUCCTBA ILIA3MbI
KpOBH WiH (PPaKIUH IIA3MBI, a 3aTCM MOHUTOPHHT CyOBEKTA B OTHOLICHUM YJIYYIICHUS KOTHUTHBHOH (DYHKIIHH.
Jpyroif BapHaHT OCYINCCTBICHHUS H300pPCTCHHS BKIIOYACT JICUCHHE CyOBEKTa, Y KOTOPOTO IHATHOCTHPOBATIH
KOTHHTHBHOC HAPYIICHHE, IyTEM BBEIACHUS CYOBEKTY 3(P(EeKTHBHOTO KOIMYECTBA IUIA3MBI KPOBH WM (hpakmuu
IUIA3MBI, TPUYEM IUIA3MY KPOBH HTH (DPAKIMIO IIJIA3MbI BBOJAT TaKUM 0OPa3OM, YTO 3TO NPHUBOIHUT K YIIYHUIICHHUIO
KOTHHTUBHOM (DYHKIIH WJTH HEHPOTEHE3A.

Bapuant ocymecTBicHUS H300pETCHHSA BKIIOYACT JICUCHHE CYOBEKTA, Y KOTOPOTO AHATHOCTHPOBAIH
HEHPOJCTCHEPATHBHOC JBUTATEIHHOE PACCTPOMCTBO, TAKOE KAK, B KAUECTBE MPHMEPA, HO HE OTPAHHYCHUS, O0JIC3Hb
[NapxuHCOHA, TyTEM BBSACHUA CYOBCKTY 3(D(CKTHBHOTO KOJIMUCCTRA IHIA3MbI KPOBH WK (DpakIuy miaa3Mel. Jpyroit
BapHAHT OCYIICCTBJICHAS N300PETCHIS BKIIFOYACT BBEACHUCE 3(P(PEKTHBHOTO KOJIMUECTBA IUTA3MBI KPOBH HIIH (Ppakmuu
IUIA3MBI, 4 3aTEM MOHHTOPHHI CyOBEKTAa B OTHOINCHWH YIYUIICHUS ABHraTeiIbHOH (pyHkumu. Jlpyroil BapuaHT
OCYIICCTBJICHHS H300PETCHHS BKIIFOYACT JEUCHUE CYOBCKTA, Y KOTOPOTO THATHOCTHPOBAIM HEHPOJETCHEPATHBHOE
JBHTATCIPHOE PACCTPONCTBO, MyTEM BBECACHHA CYOBEKTY 3(D(IEKTHBHOTO KOJMUECTBA IUIA3MBl KPOBH WM (hpakmuu
IUIA3MBI, PUYEM IUTA3MY KPOBH HITH (DPAKIMIO TIJIA3MbI BBOJAT TaKUM 00Pa3OM, YTO 3TO NPHBOIHUT K YIIYYIICHHUIO

JBUTATCIbHOHN (pyHKIMH HIH HEHPOTCHE3.



Bapuant ocymecTBicHHS H300pETCHHSA BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
HEWPOBOCTAJICHAE HIIH PACCTPONCTBO, CBA3AHHOE C HCHPOBOCTIAIICHHEM, ITyTEM BBECICHHA CYOBEKTY 3((PEKTHBHOTO
KOJIMYECTBA IUIA3MbI KPOBH WM (ppakumu mina3mbl.  J[pyrodl BapHaHT OCYHICCTBJICHHSI H300pPETCHHS BKIFOYACT
BBeICHHE 3((PEKTHBHOTO KOIMUYECTBA IUIA3MBI KPOBH WM (DPAKIMHU IUIA3MbL, 4 3aTEM MOHHTOPHHI CYOBEKTa B
OTHOIICHUH CHIDKCHUS HeHWpoBOCHajeHHA. Jpyroi BapHaHT OCYINECTBJICHHSA H300PETCHUSA BKIIOYACT JICUCHHUE
CyOBEKTa, Y KOTOPOTO AHATHOCTHPOBAIH HEHPOBOCHAICHHE MM PACCTPOHCTBO, CBA3AHHOE C HEHPOBOCHANCHHEM,
MyTeM BBEACHHUSA CYOBEKTY 3 (DEKTHBHOTO KOJIMUYECTBA IIA3MbI KPOBH WM (PPAKIMH IUIA3MBI, IPHUEM ILIa3My KPOBH
Wik (PPaKLIHIO TUIA3MBI BBOJAT TAKHM 00pa30M, YTO 3TO MPHBOJUT K CHIDKCHHIO HCHPOBOCTIATICHU .

Jpyroii BapHaHT OCYINCCTBICHHUA H300PCTCHUA BKIIFOYACT BBECACHHC IIA3MbI KPOBH WIH (DPAKIMH TLIA3MBI
N0 cXeMe NPUMCHCHHSA B TCUCHHE IO MCHBIICH Mepe ABYX INOCICAOBATCIbHBIX CyTOK. Elle OJUH BapHaHT
OCYILCCTBJICHUA H300PETCHUS BKIOYACT BBEACHUC IUIA3MBI KPOBU WM (PPAKLKH IUIA3MBI IO CXEME NMPUMCHCHHA B
TCUCHHUE MO MeHbIIEH Mepe 3,4, 5, 6,7, 8,9, 10, 11, 12, 13 unu 14 nocnea0BaTe/IbHBIX CYTOK (TAKKE HA3BIBACMOH B
JAHHOM JOKYMCHIC «CXEMOH IpPEPBIBUCTOIO IPHMCHCHHSI», «IPEPHIBUCTBIM IPHMECHCHHEMY, «IPEPBIBUCTO
MPUMEHACMOID», «T030H U1 NPEPBHIBHCTOrO NMPUMCHCHH»). EIle OJUH BapHAHT OCYLICCTBICHHA H300pCTCHUS
BKJTIOYACT BBEACHHC IUIA3MbI KPOBH HJIHM (DPaKUUM IUIA3MBI B TEUCHHE 2 NOCICIOBATEIBHBIX CYTOK M IOCHE JAThI
MOCNICAHETO BBEACHMA. JIpyroil BapHAHT OCYINCCTBICHUS H300pPCTCHHA BKIIFOYACT BBEACHHC ILIA3MBI KPOBH HIIH
(ppaxkuyy IIA3MBI MO CXeME INPHMCHECHHS B TCUCHHE 2-14 HEMOCICAOBATEIBHBIX CYTOK, NMPUYEM KAKABINH pa3phiB
MEKAY J03aMHU MOKET cOCTaBIATh 0-3 cyTOK. Jpyroi BApHAHT OCYMICCTBICHUA H300PETCHHA BKIFOUACT MOHHTOPHHT
CyOBEKTa B OTHOIUCHUH YIIYUIICHHA KOTHUTHBHOM I ABUTaTCIbHON (DYHKIMH, CHIDKCHHA HEHPOBOCHATICHU HIIH
VIyUIICHUA HEHPOTCHE3a MO MEHBIICH Mepe uepe3 3 CYTOK MOCIC AAaThl MOCICIHETO BBeACHHA. JIpyroil BapuaHt
OCYLIECTBJICHHS H300pPETCHUS BKIIOYACT MOHHTOPHHI CyOBEKTa B OTHOIUCHUM YJIYYINCHHS KOTHUTHBHOH HIIH
JBUTATCIPHON (DYHKIUH, CHYDKCHHS HCHPOBOCHAJCHUS, WIM YJYYIICHHS HEHPOTCHE3a IOCIE TOTO, KAk ObLI
JOCTHTHYT CPEIHHI NICPHO MOy KU3HU OCITKOB B ILIa3ME KPOBH WITH (DPAKLIMH TIA3MBI.

B HEKOTOPBIX CIy4asx MPEPHIBUCTOC NMPHUMCHECHHE B COOTBCTCTBHH C JAHHBIM H300PETCHHEM BKIIFOYACT
BBC/ICHHC NMEPBOrO Habopa 103, HANPHUMEP, KaK OMHCAHO BBIIE, 3 KOTOPBIM CJICAYCT NMEpuoAa Oe3 MPHMCHCHUS,
HanpuMep, «nepuox 0e3 MPUMECHCHHS), 34 KOTOPBIM, B CBOKO OYEpE/Ib, CICAYCT BBSACHHE APYTOi 1036 HiIH HAabopa
103. JIuTembHOCTh 3TOTO mephoaa «Oe3 NMPUMCHCHUS», MOJKET BapbHPOBATHCS, HO B HEKOTOPHIX BAPHAHTAX
OCYILECTBJICHUS COCTABIACT 7 CYTOK WJIH JA0JbIIE, HanpuMep, 10 CyTOK WM JOJbIIe, BKIHOUAS 14 CYyTOK WM JOJIbIIE,
TPUYEM B HEKOTOPBIX CIYHAsAX JIHTSIBHOCTD Iepruoaa 6e3 mpuMeHeHHs koyrednercs ot 15 1o 365 cyTok, Hampumep,
ot 30 g0 90 cyTok, u B ToM umciae oT 30 mo 60 cytok. Takwum 00pa3oM, BAPHAHTHI OCYIICCTBICHHS CIIOCOO0B
BKITFOYAOT HECHCTEMAaTHYeCKoe (T. €. NPEPBHIBUCTOC NPHMCHEHHE), HANMPHUMEP, HECHCTEMATHYCCKOE BBCACHHC
mpemapara IiIasMbl KpoBH. B HEKOTOPBIX BApHAHTAX OCYHICCTBICHHS CXEMy HPEPBIBHCTOTO NPHMEHCHHS C
TIOCIIEIYFOIIIM NIEPHOA0M O€3 MPHMEHEHHS TIOBTOPSIOT HEKOTOPOES KOJIMYECTBO Pa3, IO HEOOXOAUMOCTH, IPHYCM B
HEKOTOPBIX CJIYHaAxX 3Ty CXEMy IPOAOLKAOT MPUMEHATH B TeueHHe 1 roma wimm Oosiee, HanmpuMep, 2-X JIeT Wi Oorree,
B TOM YHCJIC BCIO KH3HH CyOBekTa. [Ipyroif BapHaHT OCYINECTBICHHSI H300PETCHHUS BKIFOYACT BBEICHHC ILIA3MBbI
KpOBH M (DpaKkIUy IUIA3MBI M0 CXEME NMPHMCHCHUS B TCUCHHE 5 IMOCIEIOBATEIBHBIX CYTOK, C MEpHOIOM Oe3
TMPUMEHCHHUSA, PABHBIM 2-3 CYTOK, C MOCICAYIOIIEM BBEICHHEM B TCUCHHE 2-14 MOCIEI0BATEIBHBIX CYTOK.

B naxHOM H300pETCHIH TAKXKE MPEATIONATACTCS, YTO PA3IHUHA B COICPKAHUH OCITKA MEKAY Pa3THIHBIMHA
(PpaKUmAMU TIa3MBI KPOBH (HampuMep, (ppaknusaMu, 31r0aTtoM, (ppaknucii OCIKOB TIa3MBI, PACTBOPOM aTb0yMHHA
YENIOBEKa) MOTYT OBITh OTBCTCTBCHHBI 32 NPO(MIIAKTHKY W/HIH YJIyYIICHHE HEKOTOPHIX KOTHHTHBHBIX HITH
JBUTATCIPHBIX HAPYIICHWH M OOJErdcHHWEe HEHpOACICHEpAaTHBHOTO 3a00JjeBaHMA. B KkauecTBe mpmmepa, a HE

OTPAHWYCHUS, BAPUAHTHI OCYILCCTBICHAS JAHHOTO H300PCTCHUS ICMOHCTPHPYIOT, YTO OJHA JTHIIb 0OJCe BHICOKAS
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KOHICHTpAIMs adbOyMHHA B IIPENapaTtax PEeKOMOWHAHTHOTO anbOyMHHA UEJIOBEKA HWIJIH PAcTBOpa ams0yMHHA
yenoseka (HAS) HEe sABmIACTCA ABWKYIICH CHIOH, CTOAIMCH 3a YIYUIICHHCM KOTHHTHBHOH JCATCIBHOCTH,
VIIYUIICHHEM IBATATECIbHOM ()y HKIIMH, CHIPKCHHEM HEHPOBOCIAJICHHS, BBKABAEMOCTHIO KJICTOK HIIH HEHPOTCHE30M,
CBSI3AHHBIMH C TIpenapaTtamu (ppaxuun 6enxos mia3Mel (PPF) ¢ 6osree HU3KHIME KOHIICHTPAIMAMHE a0y MHHA.

KpoBb m mmazma KpoBH OT MOJIOABIX JOHOPOB IPOACMOHCTPHPOBANH YIIyYINCHHE H OOpallcHHE paHee
CYLIECCTBOBABIIHX 3((EKTOB CTapEHHA MO3Ta, B TOM YHCIIC HA MOJEKYJIPHOM, CTPYKTYPHOM, (pyHKIMOHAIBHOM U
KoTHHTHBHOM YpoBH:iX. (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)). JlaHHOC W300PETCHHE OTHOCHTCS K (DPAKIMH
M 3JF0ATY IIIa3Mbl KPOBH, HEKOTOPBIC H3 KOTOPBIX TPAIUIMOHHO MCIIOJIB3YIOTCS UL JICUCHHS IIOKA NAIWCHTA, a
TAKOKE K OTKPBITHIO TOTO, YTO OHHU SBILTOTCA 3(P(QECKTUBHBIMH B KA4YECTBE CIOCOOOB JICUCHUS BO3PACTHBIX
KOTHHTHBHBIX HAPYIICHUH, CHH)KCHHS IBUTATECIBHON (BYHKIIMH W HEHPOBOCTIANICHHS HITH 3a00JICBAHUH, CBSI3aHHBIX C
HeHpoaereHeparueH.

B cooTBercTBUHM C acmeKTaMH JAHHOTO H300PETCHHUSA, IPEIUIOKCHBI CIOCOOBI JICUCHHS BO3PACTHBIX
KOTHHTHBHBIX HAPYHICHHI, BO3PAaCTHOM JCMCHIMH, [ABHIATC/IBHBIX HAPYLICHUM, HCHPOBOCHAICHHA HW/UIH
HeHpOoJeTeHePAaTHBHBIX 3a00JICBAHUN C HCIOJb30BaHHEM (hpakumii mpemapata KpOBH IUIA3MbI KPOBH. ACIICKTHI
Croco00B BKITIOYAIOT BBEACHHE (PPAKIMH IIA3MBI KPOBH UCJIOBCKY, CTPANAOIIEMY OT HJIH NMOABEPIKCHHOMY PHCKY
pasBUTHA BO3PACTHBIX KOTHHTHBHBIX HAPYIUCHHH, [BUTATCIBHOTO HAPYLICHHUS, HCHPOBOCHAJNCHUA HIIH
HeHpOoAeTeHePaTHBHOTO 3a001eBaHUA. JIOTIOJHUTEIBHBIE ACTICKTHI CIIOCOO0B BKJIFOYAIOT BBEACHHUE (PPAKIHHU IUIA3MBI
KpOBH, NMOJY4YCHHOH OT IPyIIBI JOHOPOB ONPEACICHHOTO AMANA30HA BO3PACTA, YCJIOBEKY, CTPAJAIOINEMY OT HIIH
MOABEP)KCHHOMY PHCKY Pa3BUTHA BO3PACTHBIX KOTHHTHBHBIX HAPYLICHHM, JBHTATCIbHOTO HAPYLICHUA,
HEHpOBOCHAJICHHA HIM HEHpOACTCHEPaTUBHOIO 3a0oseBaHus. JIpyrue acneKkTsl coCOO0B BKIIOYAIOT BBEICHHE
IUIA3MBbI KPOBH WK (DPaKUMil TIA3MBI C HCTIOJTH30BAHHEM CXCMBI MMPEPHIBHCTOTO MPUMECHEHHS. TaKKe MPEIT0KCHbI
pearcHThI, YCTPOHCTBA W HAOOPBI, KOTOPHIC HCHONB3YIOTCA B OCYLICCTBICHHH CHOCOOOB COTJIACHO JAHHOMY
H300pPCTCHHIO.

B oaHOM BapHAHTC OCYIICCTBICHHC H300PCTCHHA (DPAKIMA IUIA3MBI KPOBH MOYKCT MPCACTABIATH COOOM,
HANPUMEpP, OOHY W3 HECKOIBKHX (Ppakumii mia3Mbl KPOBH, IOJYYCHHBIX B Mporecce (hpakHOHUPOBAHUS KPOBH,
TaKOM, Kak mporecc (ppaxumornposanus o KoHy, omrucanHbIi HIbke. B 1pyrom BapuanTe ocymecTBIcHHS (pakmus
IUIA3MBI KPOBH MOKET OTHOCHTBCS K THITY, B JAHHOM JOKYMCHTE HA3bIBACMOMY «()paKmueH ILIa3MbD», KOTOpas
MPSACTABIACT COOO0H PACcTBOP, COCTOAINHMIA W3 HOPMAJIBHOTO AMbOYMHHA YCIOBCKA, amb(pa- W OCTa-TI00YIHHOB,
raMMa-Tao0yJIHHA W IPYruX OCNkoB, THOO WHAWBHAYANbHO, THOO B BHAC KOMIUICKCOB. B apyroM BapuaHTC
OCyINECTBJICHH (PpaKkumus IUTA3MBI KPOBH MOXKET OTHOCHTHCS K THIY (Dpakmuu IIa3Mbl KPOBH, H3BECTHOMY
CICHHATHCTY B JAHHOW 00JACTH TCXHHWKH Kak «(pakmua Ocnkos mmasmeny (PPF - "Plasma Protein Fraction"). B
JPYTOM BApHAHTE OCYINCCTBICHHE (DpaKmus IiIa3Mbl KPOBH MOXKET NPEACTABIATH cOOOH (hpakmuro «pacTtBopa
ansOymuHa uyenoseka» (HAS - "Human Albumin Solution"). B eme ogsom BapmaHTe ocymecTBieHHA (hpakmus
IUIA3MBI KPOBH MOKET IPEIACTABIATH COOOH Ty, B KOTOPOH IO CymecTBy Bce H3 (DAKTOPOB CBEPTHIBAHHUS KPOBH
VAAJCHBI ISl TOTO, YTOOBI COXPAHUTH 3(PPEKTHBHOCTD (DPAKIHH C IOHIKECHHBIM PHCKOM TpoM0030B. BapmasTs
OCYILNCCTBJICHHS JAHHOTO H300pPETCHUS MOTYT TAaKXKEC BKIFOYATh BBCACHHC, HampuMmep, (Dpakium, MOJyUYCHHOH OT
MOJIO0TO JOHOPA MM TPy IITBI MOJIOBIX JOHOPOB. JpyTroi BapHAaHT OCY ECTBICHHUS H300PETCHIS MOKET BKIIFOUATh
MOHHTOPHHT YJYYIICHHA KOTHUTHBHOH JCATCIBHOCTH, VIYYIICHHS JBHIATCIbHOH (DYHKIMH, CHIDKCHUS
HEHPOBOCHAJICHHS HITH TTOBBIIICHHAS HEHPOTEHE3a Y CyObEKTa, KOTOPOTO Jieyar (ppakimeii mia3Msl KPOBH.

Bapuant ocymecTBiIcHHS H300pETCHHSA BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH

KOTHHTHBHOC HAPYLICHHE, HECHWPOJCTCHEPATHBHOC [BHTATCIBHOC HAPYIICHHWEC WM 3a00JCBAHUC, CBA3AHHOC C
4



HCHPOBOCTIAICHUEM, MYTEM BBCACHHA CYOBCKTY 3(P(PESKTHBHOTO KOIMYCCTBA IUIA3MBI KPOBH WM (PPAKIUH ILIA3MEL
Jpyroii BapuaHT OCYINCCTBICHUA H300PCTCHIUS BKITFOYACT BBSACHAC 3(D(PESKTHBHOTO KOTHICCTBA ILIA3MBI KPOBH HITH
(ppakImy IIa3MBL, a 3aTEM MOHHTOPHHT CyOBEKTa B OTHOIICHWH YJIYYIICHHSA KOTHUTHBHOH (DYHKIHH, YIIy4IICHHA
JBUTATCTPHOH (DYHKI[MHM, CHIDKCHHSA HCHPOBOCHMAJCHUSA WIH TOBBIICHHA HEHporeHesa.  Jpyroit BapuaHT
OCYILCCTBJICHHS H300PETCHUS BKIIOYACT BBEACHUC IUIA3MBI KPOBH WM (PPAKIHH IUIA3MBI IO CXEME NMPUMCHCHHA B
TCUCHHUE N0 MEHBIICH MEpE JABYX IOCICIOBATEIbHBIX CYTOK H MOHHUTOPHHI CYOBCKTAa B OTHOIICHHH YJIyYIICHUS
KOTHHTUBHOHW (DYHKUIMY, VJIYYIICHHSA IBHIATCIbHOH (DYHKIMH, CHIDKCHHS HCHPOBOCHANCHHSA WM TOBBIIICHUSI
HEHpOreHe3a B TCUCHHE IO MEHBIICH Mepe 2 CyTOK IOCIE JaThl MOCJICAHETO BBSACHHA. JIpyrod BapHaHT
OCYILCCTBJICHH H300PETCHUS BKIOYACT BBEACHUC IUIA3MBI KPOBH WM (PPAKLKH IUIA3MBI IO CXEME NMPUMCHCHHA B
TCUCHHE IO MCHbIICH Mepe 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13 uwmn 14 CYyTOK H MOHHTOPHHT CYOBCKTa B OTHOIIICHUH
VIYYIICHUA KOTHUTHBHON (DYHKUMH, YJIYYIICHHSA IABHIATCIbHOH (DYHKUMM, CHIDKCHHA HEHPOBOCHAJICHHS HIH
TIOBBILICHHUS HEHpPOTEeHE3a B TCUCHUE IO MEHBINCH Mepe 3 CyTOK IOCI]E JaThl MOCICIHErO BBeACHUA. Eime onuH
BAPUAHT OCYLICCTBICHUA H300PCTCHMA BKIIOYACT BBCACHHC IUIA3MBI KPOBH MM (DPAKUMHU TJIA3MBI IO CXEME
MPUMEHCHHUS B TCUCHHE MOCJICAOBATEIBHBIX 2 CYTOK U IOCJIE AAThI MOCJICAHETO BBEACHUS, MOHUTOPUHT B OTHOIICHUHT
VIyUOICHUA KOTHUTHBHOH (DYHKIHMH, YJIYYINCHHA IBHTATCIbHOH (DYHKUWM, CHHOKCHHA HECHPOBOCIAJICHHA HIIU
TIOBBILICHHUS HEHPOTEHE3a MOCTIE TOTO, KaK ObLT JOCTUTHYT CPEAHHH NEPHO MOy >KU3HH OCJIKOB B ITa3ME KPOBU HITH
(hpaxuuy IIa3MBL.

Bapuaat ocymiecTBiICHHSA H300pPCTCHUSA BKIIOYACT JICUCHUEC CYOBEKTa, Y KOTOPOTO AHATHOCTHPOBATIH
KOTHHTHBHOE HApPyLICHHE, HAPYLICHHE ABUTATCIBHOH (DYHKIMH, HEHPOBOCHAICHHE HJM CHIDKCHHE HEHPOTCHE3a,
IyTEM BBEACHHA CYOBEKTY H(P(PEeKTUBHOTO KOTHYECTBA IIa3Mbl KPOBH HIIH (DPAKIMH ITa3MBI CO CXEMOH YIPAKHEHUI
nmociae BBeACHHA.  J[pyrol BApHAHT OCYINECTBICHHS JAHHOTO H300PETCHHS BKIIOUYACT JATbHEHIIYIO cXeMmy
VIOpa)KHCHUH, KOTOpas Ha3HAYCHA CYOBeKTy. JIpyrod BapHAHT OCYLICCTBICHHS JAHHOTO H300PCTCHHS BKIFOYACT
BBITIOJTHCHHE CYOBEKTOM YIIPAKHEHUH ¢ 00J1ee BRICOKOH HHTCHCHBHOCTBIO H/HJTH C OOJIBIICH YACTOTOH, UeM B CIyuac
BBITIOJTHCHHSA CYOBEKTOM YNPAKHCHUH MO BBEACHHA. JIPpYroll BAapHAHT OCYINECTBIICHHSA JAHHOTO H300PCTCHUS
BKJTFOYACT BBIOJTHCHAC CYOBEKTOM YIPAKHCHHUIH C AHAJIOTHYHOH HHTCHCHBHOCTBIO H/HJIH C TAKOH K YaCTOTOH, UTO
U B CJIy4ac BBIIOTHCHUS CYOBEKTOM YIPAKHCHHH O BBSACHHUS.

Bapuant ocymecTBiIcHUS H300pETCHHSA BKIOYACT JICUCHHE CYOBCKTA, Y KOTOPOTO AHATHOCTHPOBAIH
KOTHHTHBHOC HApyIICHWC, HAPYLICHHC IBUTATCIbHOH (DYHKIMH, HEHPOBOCTAICHHE WM CHU)KCHHC HEHpOTCHE3a,
TyTeM BBEACHHS CYOBCKTY 3(P()CKTHBHOTO KOJIHYECTBA IUIA3MBI KPOBH WM (DPAKIHH IUIA3MBI B CIydac CyOBEKTa,
KOTOPBI TPOXOAMT, OyJET NPOXOAWTh WIM NPONICT TEPANUI0 CTBOJIOBHIMH KiIeTKamu. Jlpyroii BapHaHT
OCYINCCTBJICHHUS H300pPCTCHUS BKIIOYACT BBEACHHEC CYOBEKTY 3(P(EKTHBHOTO KONMMUECTBA IUIA3MBI KPOBH HITH
(PpaKIMy IIa3MBI, IPH 3TOM CYOBEKT NPOXOAUT, OyICT MPOXOAUTD, HITH IPOIIET TEPAITHIO CTBOJIOBBIMH KICTKAMH, H
TIPH 3TOM HCIIOJIB3YEMBIC B TEPANTHMH CTBOJIOBBIC KJICTKH MOTYT NPEIACTABIATh COOOH IMOpPHOHAIBHBIC CTBOJIOBBIC
KJIETKH, HC SMOPHOHATBHBIC CTBOJOBBIC KICTKH, HHAYMPOBAHHBIC IIFOPUIIOTCHTHBIE CTBOJIOBBIC KiIeTKH (MIICK),
CTBOJIOBBIC KJICTKH ITyTTOBHHHOH KPOBH, CTBOJIOBBIC KJIETKH AMHHOTHYCCKOM KHIKOCTH B TOMY mogodHoe. Jlpyroi
BaPHAHT OCYIICCTBICHUS H300PETCHUS BKIFOUACT JICUCHUC C MOMOMIBIO 3(P()EKTHBHOTO KOJIMYCCTBA IUIA3MbI KPOBH
W (PPakI|y MIa3Mbl CYOBEKTA, Y KOTOPOTO JHATHOCTHPOBANH TPABMATHYCCKOC MOBPEKICHUE CITMHHOTO MO3Ta,
HHCY BT, 3a007CBaHMA CCTHATKH, 001¢3HP XAHTHHITOHA, 00n¢3Hb [lapkuHCOHA, 00e3HE AmbureiiMepa, mOTCPIO
ciyxa, O0JIC3Hb CepALA, PCBMATOWAHBIN APTPUT WM THKCIBIC 0KOTH, a CYOBCKT MPOXOIUT, OYICT MPOXOANUTH UJTH

TPOILICIT TEPATUEO CTBOJIOBBIMHA KICTKAMH.



BKIIOYEHUWE IMMOCPEJJCTBOM CCBUIKH

Bee r[y6m/11<au1/m 1 3a4BKH HA MATCHTHI, YIIOMAHYTBIC B JAHHOM OITMCAHHWH, BKIIFOUCHBI B KAYUCCTBE CCBIIKH
B TOH ke CTCIICHHU, KAaK CCIIH OBl KaxXaasa OTACIIbHAA ny6nm<auw1 W 3as9BKa Ha MATCHT ObLla KOHKPCTHO H

HHOAUBHAYAJIBHO YKAa3aHA, KAK BKIIIOUCHHAA B KAYCCTBE CCHIJIKH.

KPATKOE OIMTMCAHUWE '’PAOUYECKHX MATEPHAJIOB

Ha ®ur. 1A u300pakeHO PACCTOAHHE, MPOHICHHOC B TECTC OTKPBITOTO IOJIA, AT MBIMICH, KOTOPBIM
o PPF1 ¢ Bcmonib30BaHHEM CXEMBI PEPHIBUCTOTO MPUMEHEHUS H CXEMBI MPUMEHEHUS 3X/HEICIIA.

Ha ®ur. 1B n300paxeH0 BpeMs, IPOBEACHHOE B ICHTPE OTKPBITOTO IOJIA, IS MBIIICH, KOTOPBIM BBOIHIIH
PPF1 ¢ ucnoms30BaHHEM CXEMBI PEPHIBUCTOTO MPUMEHECHHUS M CXEMbI IPUMEHEHHSA 3X/HEICIIA.

Ha ®wur. 2 u300pakeHa Macca Te1a B TCUCHHE BPEMEHH MBbIIIeH, koTopbiM Beoau PPF1 ¢ ncnonp3oBanuemM
CXEMBI ITPEPBIBUCTOTO MPUMECHEHUA H CXEMBI IPUMECHCHHSA 3X/HECIIA.

Ha ®wur. 3 npeacrapieHo kosmuecTB0 DCX-MEUCHBIX KICTOK B TPAHYJLIPHOM CJIOE 3yO4aToH H3BHIIMHBI Y
MbImeH, KoTopsiM BBOAWIH PPF1 ¢ Hcmonmb30BaHHEM CXEMBI MPEPHIBUCTOTO NMPHUMCHEHUS H CXCMbI MPHMCHCHUS
3x/Heme.

Ha ®wur. 4 npeacrasicHo Koau4ecTBO b/1Y-MEUCHBIX KICTOK B TPAHYJIPHOM CJIOC 3yOUaTOH H3BMIIMHBI Y
MbImeH, KOTOpsM BBOAWIH PPF1 ¢ HCmomb30BaHHEM CXEMBI MPEPHIBUCTOTO NMPHMCHEHUS H CXCMBI MPHMCHCHUS
3x/Heme.

Ha ®wur. 5 npeacrasieHo komuuecTBo DCX-MEUEHBIX KICTOK B IPAHYJLIPHOM CIIO€ 3yO4aTO H3BHIMHBI Y
MbIIeH, koTopeiM BBOAWIH PPF1 ¢ mComp30BaHHEM CXEMBI IPEPHIBUCTOTO MPHMCHCHUS H CXCMBI MPHMCHCHUS
3X/Heme A TIAa3MbI MOJIOIOTO Hea0BeKa («MID») wam mia3Mel ctaporo yenoseka («CIT»).

Ha ®wur. 6 npeacrasieHo koam4ecTBO bJ[Y-MEUEHBIX KICTOK B IPAHYSIPHOM CJIO€ 3yOUaTOH W3BIIMHBL ¥
rpymn Meimel, kotopsiM BBoauIH PPF1 ¢ ucmonb30BaHMEM CXEMBI NPEPHIBHCTOIO NPHMEHEHHA H CXEMBI
npumeHeHus 3x/venest MIT umu CIT.

Ha ®wur. 7 npenctasneHa 3aJ¢pKKa HAXOKACHHS LEJICBOTO OTBEPCTH HA OJHO HCTBITAHHE B CYTKH JJIA
MbItieit, koTopsiM BBoAMIM PPF1 mn MIT ¢ ucmoib30BaHHEM CXEMBI IPEPBIBUCTOTO MPUMEHCHHUSL.

Ha ®wur. 8 mpeactasneHo kommuecTBo DCX-MEUEHBIX KJICTOK B TPAHYJLIPHOM CJIO€ 3yO4aTOH H3BWIIMHEL ¥
TPy MBIICH, KOTOPBIM BBOJMIIN TLIA3My MOJOI0T0 ueiaoseka (MIT), mmasmy craporo uenoseka (CIT) wmu PPF1 ¢
HCHOJb30BAHHEM CXEMBI IPEPBIBHCTOTO MPUMCHEHUS.

Ha ®wur. 9 npeacrasieHo kommuecTBo bJ]Y-MeUeHBIX KICTOK B IPAHYIPHOM CIIO€ 3yO4aTOH W3BHIMHBI ¥
TPy MBIICH, KOTOPBIM BBOJMIIN ILIA3MY MOJOI0TO ueiaoseka (MIT), mmasmy craporo uenoseka (CIT) wma PPF1 ¢
HCHOJB30BAHHEM CXEMBI IPEPBIBHCTOTO MPUMCHEHUS.

Ha ®wur. 10 mpuseseH NPONCHT OT OOIIETO YHCIIA BXOAOB, CCIAHHBIX B JF0O0E 3HAKOMOE HJTH HOBOE IIIICHO,
0T OOIIMX YHCIIA BXO/IOB, CACIAHHBIX B KAXKI0C IJICUO TPYIITOH JICUCHHS B HCIIBITAHHH C Y -Ta0HpHHTOM. MbImaMm B
BO3pAcTe ABCHAAUATH MeCALCB MPpepsIBUCTO BBOAWIH PPF1 min 5xX koHIeHTpHpOoBaHHY10 PPF1.

Ha ®wur. 11 npeacTaBicHO COOTHONICHUE KOTHYECCTBA BXOAOB B HOBOE IICUO MO CPABHECHHUIO CO 3HAKOMBIM
IUTEYOM B TecTe ¢ Y -mabupuHTOoM. MBImaMm B BO3pacTe ABEHAMIATH MecsIes npepeBucTo BBowu PPF1 mmr 5x

KOHLEHTpHpoBaHHYI0 PPF1.



Ha ®ur. 12 npeactasaeHO komu4ecTBO bJ[Y-MEUEeHBIX KJIETOK B CPE3¢ THIMOKAMIIA Y ABCHAAATHMECTIHBIX
Mblmei, kotopeiM BBOAWIM PPF1 mmm 5x xoHmeHTpHpoBaHHYXO PPF1 ¢ HCHOIB30BAHHEM CXEMBI MPEPBIBHCTOTO
MPUMCHCHU.

Ha ®wur. 13 mpeacrapacaHo kommuecTBO DCX-MEUCHBIX KICTOK B Cpe3¢ THIMOKAMIIA Y
JBCHAJUATHMECSYHBIX MbIIcH, KOTOpbiM BBOAWIHM PPF1 mmu 5x xoHumeHtpupoBanHyro PPF1 ¢ umcmomb3oBanueM
CXEMBI MPEPHIBUCTOTO MPUMECHCHUS.

Ha ®nr. 14 npencrasneHo komamdecTBo DCX-MedeHBIX KICTOK B IPAHYJIIPHOM CJI0€ 3yO4aTOH H3BUJIUHBI Y
10,5-mecsrunbix Mpimreli uHEH NSG, koTopsiM BBoAWIM PPF1 mim coneBoif pacTBOp C HCHOJB30BAHHEM CXEMBbI
TPEPBIBUCTOTO MPHUMEHEHHUS C HCMOJIb30BAHUEM OIHOM U3 caeayromux cxeM: (1) 5 mocaenosarenpnbix cyTok [PPF1-
5d] (2) 7 mocnemomarenbHBIX cyToK [PPF1-7d] (3) 5 mocnemoBaTenbHBIX CYTOK C JOMOJHHTCIBHBIMH 5
MOCJICAOBATEIbHBIME CYTKAMH («OyCTEPHOT0») TO3HPOBAHHA Yepe3 6 HEJCIIb IMOCIC 3aBEPUICHHS MIEPBOHAYAIBHOTO
nmosuposanusa [PPF1-5d-B] wmu (4) 7 mocneaoBaTe/IbHBIX CYTOK C JOTOJTHHUTCIBHBIMH 7 MOCICAOBATCIBHBIMU
cyTkamu («OyCTEpPHOTO0») TO3UPOBAHHA HA 6 HEJCIIO MOCTIC 3aBEPIICHIS MICPBOHAYAIBLHOTO Ao3upoBanus [PPF1-7d-
B].

Ha ®ur. 15 npeacrasicHo komuuecTBO bJ[Y-MEUEHBIX KJICTOK B TPAHYJIAPHOM CJIOE 3yOUaTOH W3BUIHHBI Y
10,5-mecsaunbix Mpimeli uaun NSG, xotopbiM BBoawmd PPF1 wimm coneBoil pacTBOp ¢ HCHOTB30BAHHEM CXEMBI
MPEPBIBUCTOTO MPUMEHEHHS C HCIIOIb30BAaHUEM OHOM U3 cineayromux cxeM: (1) 5 mocnenosarensHbix cyTok [PPF1-
5d] (2) 7 nocnemosaremsHbIX cyTok [PPF1-7d] (3) 5 mociaenoBaTenpHBIX CYTOK C JOTOJTHUTCIBHBIMH 5
NOCJICIOBATEIbHBIMH CYTKaMH («OyCTEpHOT0») JO3HPOBAHHA Uepe3 6 Heleb MOCC 3aBEPIICHHS IEPBOHAYATILHOTO
mo3upoBanus [PPF1-5d-B] wmm (4) 7 mociemOBaTeIbHBIX CYTOK C JOTOJHHTCIBHBIMEH 7 TOCICIOBATCIbHBIMHA
CyTKaMu («OyCTEpPHOIO») TO3HPOBAHHA HA 6 HEJEJIO MOCJIE 3aBEPIICHI IIEPBOHAYATIBHOTO Ao3upoBanus [PPF1-7d-
B].

Ha ®nr. 16 mpeactasieHo KOJ4YeCcTBO J/Y-MEUCHBIX KJICTOK B IPAHYIPHOM CJI0€ 3yO4UaTOH H3BHJIHHBI ¥
10,5-mecsrunpix Mprmeii muHEE NSG, koTopbiM BBoawiId PPF1 wmm coneBoil pacTBOp C HCTIOJB30BAHHEM CXCMBbI
TPEPHIBUCTOTO MPHUMEHEHHUS C HCIOJIb30BAHUEM OJTHOH U3 cieayromux cxeM: (1) 5 mocnenosarensHbix cyTok [PPF1-
5d] (2) 7 mocnemomarenapHBIX cyToK [PPF1-7d] (3) 5 mocnemoBaTeabHBIX CYTOK C JOMOJHHTCIBHBIMH 5
MOCJICAOBATCILHBIMH CYTKaMH («OyCTCPHOT0») TO3HPOBAHKSA Yepe3 6 HEACIb MOCIC 3aBEPUICHHS ICPBOHAYAIBHOTO
mozuposarusa [PPF1-5d-B] wmm (4) 7 mocneaoBaTCIBHBIX CYTOK C JOTOJTHHTCIFHBIMH 7 TOCICAOBATCIIEHBIMHA
CyTKaMH («OyCTCPHOTO») TO3HPOBAHKA HA 6 HEJCIIO TIOCTIC 3aBCPIICHHA MICPBOHAYANBHOTO A03upoBaHus [PPF1-7d-
B].

Ha ®wr. 17 npexcraneHo kommiecTBo DCX-MEUeHBIX KICTOK B IPAHYISIPHOM CJI0€ 3yO4aTOH H3BHJIHHBI Y
3- u 6-MeCAYHBIX KHBOTHBIX THHAH NSG, koTopsmM BBoamH PPF1 wimm coneBoit pacTBOp, ¢ KOJICCAMU AKTHBHOCTH
win 6¢3 HHX.

Ha ®wur. 18 mpeacrasncHo kommuecTBo Ki67 MOTOKUTCIHHO-MCUCHBIX KJICTOK B TPAHYDIPHOM CJIOC
3y04aTOH U3BWIIMHEL ¥ 3- M 6-MECSUHBIX KUBOTHBIX JHHIH NSG, kotopsmv BBO i PPF1 mim coneBoii pacTsop, ¢
KOJIECAMH aKTHBHOCTH HJTH O€3 HHX.

Ha ®wur. 19 npeactaBlicHO KOJUYECTBO MNOJOKUTEIBHO-MEUCHBIX BJIY KIETOK B TPaHYJSPHOM CJIOE
3y04aTOH U3BWIIMHEL ¥ 3- M 6-MECSUHbIX KHBOTHBIX JHHIHH NSG, kotopsmv o PPF1 mim coneBoii pacTsop, ¢
KOJIECAMH aKTHBHOCTH HITH O€3 HHX.

Ha ®nr. 20 npeacrasieHO KOJIHYECTBO 00OPOTOB KOJIECA B TCUCHHE 33/IAHHBIX NICPHOI0B BpeMEHH A1 11-

MecsuHbIX Mbimeld suHEn NSG, kotopeiM BBoamin PPF1l mim coneBodf pacTBOp C HCIIOJB30BAHHEM CXEMBI



TIPEPBIBUCTOTO NPHMECHEHHUA.  3aTEMHEHHbIC OOJACTH YKA3bIBAIOT HA TCMHBIH IMWKI, a OOBEJCHHBIC 00IacTH
YKa3bIBAIOT HA NPHMCHEHUE TECTA TOPAUCH NMIACTHHKH.

Ha ®wur. 21A npeacrasieHO komuecTBO b/[Y-MEUCHHBIX KICTOK B IPAHYIPHOM CII0C 3yOUATOH H3BHIHHBI
B Tpex rpymmax ucucHHA 10,5-mecsunbIXx Mpimed guHEH NSG, KOTOPBIM BBOAMIH MOJIOAYIO IUIa3My,
PEKOMOWHAHTHBIH aTbOyMHH YeI0BeKa («pIATIBOYMUHE») H KOHTPOJIBHBIH COJICBOH pacTBOpP.

Ha ®wur. 21B npeacrasicHo koamuecTB0 DCX-MEUCHHBIX KJICTOK B TPAHY JLIPHOM CJIOC 3yOUaTOH H3BHIHHBI
B Tpex rpymmax JeucHHA 10,5-mecsuHbIX Mpimed guHEH NSG, KOTOPBIM BBOAMIH MOJIOAYIO IUIA3My,
PEKOMOWHAHTHBIH aTbOyMHH YeT0BeKa («pIATBOYMUHE») H KOHTPOJIBHBINH COJICBOH pacTBOP.

Ha ®wur. 22 mnpusBeacHa CTCNCHb MOBBILCHHA AKTUBHOCTH HEHPOHHOH CETH B JUCCOLMHMPOBAHHBIX
CMCIIAHHBIX HCHPOHHBIX KJICTKAX, MOJIYYCHHBIX H3 KOPBI TOJOBHOrO MO3ra Mbimed E16, KOTOpsIM BBOJHIH
koHTpoas, PPF1, HAS1 nmi puAmsOymMuH.

Ha ®wur. 23 npeacTaBICHBI YETHIPE NAPAAUIMbl BBEICHUA OCBETICHHOM MIAa3MbI CTAPOTO YEJIOBEKA (CTapast
Im1a3Ma) Wik (PU3HOIOTHUECKOTO PAcTBOPA, BBOAUMBIX 8-HEACTbHBIM (MOJI0ABIM) MbImaM NSG.

Ha ®wr. 24A npencrasicHo VCAM-1-10105KUTEIFHOC MCUCHHE B THIITIOKAMIIC Y 8-HECTbHBIX (MOJIOIBIX)
Mmbnneit NSG, koTopsiM BBOIWIH JBA Pa3a B HEACTIO CTAPYIO IUIa3My, uepe3 48 4acoB mocie BBSACHUSA MOCICIHEH
JIO3BL

Ha ®wur. 24B npeacrasneHo VCAM-1-m0I0KHTEIFHOS MCUCHUE B THITIOKAMIIE Y 8-HEACTBHBIX (MOJIOBIX)
Mmbimeir NSG, KOTOpsIM BBOJWIH TPH pa3a B HEACIIO CTAPYIO IUIa3My, Yepe3 48 yacoB mociie BBEACHHS MOCICTHEH
JIO3BL

Ha ®wur. 24C npexncrasaeHo VCAM-1-1010)KATETFHOE MCUCHHE B THITMIOKAMIIC Y 8-HEACTBHBIX (MOJIOBIX)
mbiueii NSG, KoTopbsIM BBOAMIH CTApPYIO IUIa3My C HCIOJIb30BAHHEM CXEMBI PEPHIBUCTOTO IMPHMEHEHU, Yepes 48
YaCcOB IIOCJIC BBCACHUS MOCTICAHEH TO3BL.

Ha ®wr. 24D npeacrasicHo VCAM-1-10I0KATSIEHOC MCUCHHC B THIITIOKAMIIC Y 8 -HEACTBHBIX (MOJIOIBIX)
mbimei NSG, KOTOPBIM BBOJHIIH CTAPYIO ILIA3My C HCIIOJIB30BAHHEM CXEMBI MPEPHIBUCTOTO MPUMEHEHHS, uepes 21
CYTKH IOCTIC BBEACHHA NOCICTHEH TO3BI.

Ha ®wur. 25A npeacraBicHO KOmmiecTBO DCX-TOTOKHTCIBHBIX KJICTOK B 3yOUaTOH HW3BHIIHHC V 8-
HCACTBHBIX (MOJI0b1X) MbIIcH NSG, KOTOPEIM BBOJHIH JBA Pa3a B HCACIIO CTAPYIO IIa3My, Uepes 48 HacoB mocie
BBEJCHHA NOCICTHEH TO3BI.

Ha ®wur. 25B mpeactapncHo komuecTBO DCX-MONOKATCIBHBIX KICTOK B 3yOUaTOH H3BHIMHEC V 8-
HCACTBHBIX (MOJI0bIX) MbIIcH NSG, KOTOPEIM BBOJMIH TPH Pa3a B HEACTIO CTAPYHO IDIA3My, Uepes 48 HacoB mocie
BBCJCHHA MOCICTHEH TO3BL.

Ha ®wur. 25C npeacrasneao koymuectBO DCX-NONOKATENBHBIX KICTOK B 3yOuUaToii W3BHIHHE Y 8-
HCACTBHBIX (MOI0ABIX) MbITcH NSG, KOTOPBIM BBOJHIH CTAPYHO ILIA3MY C HCHOJIb30BAHHCM CXCMBI IPCPBIBHCTOTO
MPUMEHEHHS, Yepe3 21 CyTKH MoCie BBEACHUS MOCICIHEH TO3BL.

Ha ®wur. 26 npeactasicHa BPSMCHHAS AWHAMUKA 3aACPKKH BBIXOJA W3 nabupmata BapHeca w yka3aHo
BpEeMS, HCOOXOIUMOC AT TOCTIMKCHHAA W BXOJA B BBIXOJHOC OTBCPCTHE A 8-HEACTBHBIX (MOJIOABIX) MbIcH NSG,
KOTOPBIM BBOAMJIHN CTApYIO ILIA3MY H COJICBOHM pacTBOp. MBIaM BBOJWIN B TCUCHHE 7 MOCICAOBATECIBHBIX CYTOK
IJIa3My CTApOro YeIOBEKA HITH COJICBOH PACTBOP H TECTHPOBANIH Uepe3 4 HEACTH MOCTE MOCICAHEH HHBCKIHH.

Ha ®wur. 27 mokazana cpexHss 3aep)KKa BBIXO/Ia B TCUCHHE IOCJICIHUX TPEX HCIBITAHUH B JTAOHMpPHHTE
Bapreca Ha 4-¢ CYTKH TCCTHPOBAHHA S-HEACTBHBIX (MOJOABIX) MbIneii NSG, KOTOPSIM BBOAWIH B TCUCHHC 7
MOCTCAOBATEIBHBIX CYTOK IDIA3My CTAPOT0 4YEIOBEKA WM COJCBOH pacTBOp. TecTHpOBaHHE MPOBOAMWIH uepes 4

HEJICNIH TOCJIC MOCIICTHCH HHBCKITHH.



Ha ®nr. 28 nokazana pa3HUIA B 3aJEPXKKE BBIX0Ja MEXAy HcnbITaHusaMu 1 u 3 B mabupunte bapreca ams
8-HeaCMBbHBIX (MOJI0ABIX) MbIIIcH NSG, KOTOPHIM BBOJWIA B TCUCHHC 7 TOCIICIOBATCABHBIX CYTOK IJIA3My CTapoOTO
YeI0BEKA WU COJICBOM pacTBOpP. TeCTHpOBaHHE MPOBOIWIN Yepes 4 HEACIH MOCIIE NOCACAHEH HHBEKIUH.

Ha ®ur. 29 npeacraBicHbl Pe3yibTaThl KOIMYCCTBEHHOH MOJMMEPA3HOM LemHod peakumu (KIILP),
xoymuecTBeHHON oneHku ypoeHeii MPHK DCX, Be3uky sIpHOTO IilyTamaTHoro penenrtopa (vglutl), curancusa 1
(synl), 6era-III TyOymmra (tujl), a Taxke HelipoTpoduueckoro (pakropa romosaoro mosra (BDNF) y 8-HemenpHBIX
(Moomprx) mermel NSG, KOTOPBHIM BBOIWIH B TCUCHHC 7 MOCICAOBATCIBHBIX CYTOK IUIA3MY CTAPOTO YCIOBCKA HITH
COJIEBOM pacTBOpP.

Ha ®wur. 30 u3o0pakeHa mapaaurMa JO3HPOBAHHA I 8-HEACTBHBIX (MOIOABIX) Mbimeii NSG, KOTOpbIM
BBOAWTH 35 MI/KT KAMHOBOW KHCJIOTHI HJIH COJICBOTO PAacTBOpa, a 3ateM Beomman win PPF1 wmu conesoii pactBop
€KECYTOYHO B TCUCHHE 5 MOCICAOBATEIBHBIX CYTOK.

Ha ®wur. 31A npeactasincH npoueHT CD68-nonoxurenpHoi o6mactu Ha yuactke CAl rummokxamia MeImei,
KOTOPBIM OCYINCCTBIISUTH BBEICHHE B COOTBETCTBHH C MApaAUrMoii, n300paxkeHHOH Ha Pur. 28.

Ha ®wur. 31B npeacrasieH npoucHT GFAP-nonoxwurtensHo# obOmactu Ha y4yactke CAl runmokamma
MBIIIEH, KOTOPBIM OCYIIECCTBIIIH BBCICHHEC B COOTBCTCTBUH C MAPAAUIMOH, H300paxkeHHOH Ha ®wur. 28.

Ha ®ur. 32 npeacTaBiacHO KOIMYECTBO KICTOK, OKpameHHBIX Ha B/Y B 3y0uaToi H3BHIMHE Y 6-MECAIHBIX
mpiueii NSG, kotopsiM BoguwaH PPF1 wiom KOHTPOJIBHBIH COJNEBOH pPAcCTBOP C HCIOJBb30BAHHEM CXEMBI
MPEPHIBUCTOTO MPHMEHECHUA B TCUCHHE 7 MOCICIOBATCIBLHBIX CYTOK C OJHOBpeMCHHBIM BBeAcHUEM BJIY. Tlepsric
JBa CTOJOI]A COCTaBJLIFOT KOTOPTY, KOTOPYIO AHAIH3HPOBAIM 4Yepe3 7 CYTOK IOCIE IOCHICIHEr0 BBEACHHS
PPF1/xonTponbHOTO cosieBoro pactesopa uw bBJIY; Bropbie aBa CTOMOLDA COCTABIBIOT KOTOPTY, KOTOPYIO
aHaTM3HpoBAH Yepe3 14 cyTok mocie nocneaHero seeacHust PPF1/koHTpoapHOTO coneBoro pacTeopa u BJY.

Ha ®wur. 33 w300pakcHO YBEIHUCHHC KojmdcecTBa mposmpepupyromux kiaetok (Ki67+) B 3ybuaroit
u3BUIIHHE ¥ 6-MecsuHbIX Mbimeii NSG uepe3 10 cyTok mocne 3asepmenus BeeacHus PPF1 ¢ ncmonbs3oBaHueM cXeMbl
MPEPBIBUCTOTO MPUMCHCHHS.

Ha ®nr. 34 npencraBineHs! cpe3sl 3y0UaTOH H3BHIIHHBI H CyOBECHTPHKY JLIPHON 30HBI Y 6-MECSUHBIX MBIIICH
NSG uepes 10 cyrok mocie 3aseprucHus BeacHust PPF1 ¢ ncnonap30BaHreM CXeMbI MPEPHIBHCTOTO MPUMCHCHHS.

Ha ®ur. 35A mponLTFOCTPHPOBAHO HATPABJICHHC PA3BUTHA KJICTOK B 3yOUATOH H3BHIMHE Y 6-MCCSIUHBIX
mbrmeit NSG, xotopev BeBoawmu wi PPF1l wam KOHTPONBHBIA COJCBOI pPacTBOpP MO 7-CYTOYHOH CXEMe
MIPEPBIBUCTOTO MPHUMEHEHHA, B KOTOPOH BBOMIM BJ1Y B TeueHHe 5 CyTOK NOAPA HEMOCPEACTBEHHO IIEpe HAYaIOM
CXCMBI PSPHIBUCTOTO MpuMeHCHAA. CteneHp Konokamm3arun NeuN+ ¢ okpamusanueM b /1Y mOKa3hIBacT CTCIICHB,
B KOTOPOH KICTKH-TPCAIICCTBCHHUKHA HEHpPOHOB cranmm HedpoHamu.  CremeHs komokammsanun GFAP+ c
okpammBanueM B J[Y mokaseIBaeT CTENEHb, B KOTOPOH KICTKH-NPEAIICCTBCHHUKA HEHPOHOB CTATH ACTPOLMTAMH.

Ha ®wur. 35B npeacTaBiacHbl Pe3yJbTaThl AHAJOTHYHOTO JKCHECPHMEHTA, uTOo H Ha P@ur. 35, HO v 12-
MeCUHBIX MBITeH NSG.

Ha ®ur. 36A mponLTFOCTPHPOBAHO HANPABICHUC PA3BUTHA KICTOK B 3yOUaTOH W3BHIMHE Y 3-MCCAUHBIX
mpmieir NSG, KOTOPbIM BBOAMIIH HJIH CTApYIO IDIa3MY, WM KOHTPOJBHBIN COJICBOM PacTBOP MO 7-CYTOUHOH cXeMe
MPEPBIBUCTOTO MPHUMEHEHHA, B KOTOPOH BBOAIM B/1Y B TeueHHE 5 CyTOK NOAPA HEMOCPEACTBEHHO NEpe HAYAIOM
CXCMBI PSPBIBUCTOTO MpuMeHCHAA. CteneHp Komokamm3arn NeuN+ ¢ okpamusanueM b /1Y mOKa3hIBacT CTCIICHB,
B KOTOPOH KJICTKH-NPEIICCTBCHHUKH HEHPOHOB CTAIH HCHPOHAMH.

Ha ®wur. 36B nmpeacraBncHB! Pe3yIbTaThl SKCICPHMCHTA, MOAPOOHO OMUCAHHOTO HAa ®ur. 36A, HO ¢
ykazanueM crencHn komokamsanun GFAP+ ¢ okpammsarmem B/1Y, 4To YKa3hIBACT HA CTCIICHB, B KOTOPOI KICTKH-

npEAMCCTBCHHUKH HGﬁpOHOB CTaJIH aCTPOLUTAMH.



Ha ®wur. 37 nmpeacTaBacHO KOTHICCTBO CFOS-MI0T0KUTETEHBIX KJICTOK BO (A) BCeM TosioBHOM Mo3re, (B)
xope roosHOTO Mosra u (C) m3okoprekce 18-MecsuHbIX MbIIei, koTopbiM BBouIH PPF1 mmn conesoii pacteop ¢
HCTIOJBb30BAHUEM CXEMBI IPEPBIBUCTOTO MPHMEHECHHA B TCUCHHE 7 CYTOK.

Ha ®ur. 38 mpeactaBncHO KOMHYCCTBO CFOS-MONMOKHUTETBHBIX KICTOK B (A) kope noOHO# momm, (B)
opburamprOi kope (C) mHppammmbamsHoii kope w (D) mpemuMOanmsHOW KOpe 18-MECAYHBIX MBIMICH, KOTOPBIM
pBoAuIH PPF1 mim cosreBo# pacTBOP ¢ HCIOIB30BAHHEM CXEMBI MPEPBIBUCTOTO MPHMEHEHHA B TCUCHHE 7 CYTOK.

Ha ®wur. 39 npeactaBiacHO KOTHUSCTBO CFOS-TTOIOKUTETBHBIX KIICTOK B (A) MPHAATOYHOM OOOHATCIHHOM
sape u (B) obomarenpHOM Oyropke 18-mecsunbIX MbImed, koropbiM BBoamwm PPF1 mmm comesoif pacTeop c
HCHOJb30BAHHEM CXEMBI MMPEPBIBUCTOTO MPHUMEHEHHA B TCUCHHUE 7 CYyTOK.

Ha ®ur. 40 wu3o0pakeHa BOKCCIbHAS BH3YaTH3aLHA HA OCHOBC CTATHCTHKH KOPKOBOH JOKATBHOI
axrusarun B 100HOI kope (FRP), opburamsHoit kope (ORB), unppammmbansroii kope (ILA), mpemumbansHOI Kope
(PL) u mpunatounoM obonATenpHOM saape (AON) y 18-mecsunbIx Mpimel, kotopsiM BBoawm PPF1 wmm conesoit
PACTBOP C HCIOJIb30BAHUEM CXEMBI MPEPHIBHCTOTO NPUMEHECHHUSA B TCUCHHE 7 CYTOK.

Ha ®nur. 41A npeacTapicH NPOLUCHT HMMYHOpeakTHBHON 061acTi CD68 B rummoxaMmie y 22-MeCsTHHbIX
mbmmeit C57BL/6J auxoro tuna, kotopsM BBoawu PPF1 nimm coeBoi pacTBOP C HCTIOJIb30BAHHEM CXEMBI
MPEPBIBUCTOTO MPUMECHCHHA B TCUCHHE 7 CYTOK.

Ha ®nr. 41B npeactasicH NPOUCHT HMMYHOPEAKTHBHOM o6acty Iba-1 B runmokamme y 22-MeCSUHBIX
msiueii C57BL/6J auxoro Tuma, kotopbiM BBo i PPF1 1mm coneBoii pacTBOpP € HCIOJIB30BAHUEM CXEMBbI
MPEPBIBUCTOTO MPUMCHCHHA B TCUCHHE 7 CYTOK.

Ha ®nr. 41C npeacTapieH NPoLCHT MMy HOpeakTuBHOH 001acTi GFAP B runmokamme y 22-MeCsSIHBIX
msiueii C57BL/6J auxoro Tuma, kotopsiM BBo i PPF1 1 coneBoii pacTBOp € HCIOJIb30BAHUEM CXEMBI
MIPEPBIBUCTOTO MPUMECHEHUS B TCUCHUE 7 CYTOK.

Ha ®nr. 42A npuBeacHO MPOLCHTHOE H3MEHEHUE B OKpamuBaHuu b/[Y y 23-MeCSUHBIX MBIIICH
C57BL/6]J muxoro tuma, koTopbiM BBOAWIH PPF1, 0 CpaBHEHHIO C CONEBBIM KOHTPOJIEM Ha 6, 9 1 12 Hememo
MOCTIC BBEACHUA C HCTIOJIb30BAHUEM CXEMBI IPEPHIBHCTOIO NMPUMEHEHHUS B TCUCHHUE CEMHU IMOCICAOBATEIBHBIX CYTOK.

Ha ®nr. 42B npusecHO NPONCHTHOE H3MCHEHHE B OKpamuBaHud DCX y 23-MeCsYHBIX MBIIICH
C57BL/6J muxoro tuma, koTopbiM BBOAWIH PPF1, 0 CpaBHEHHIO C CONEBBIM KOHTPOJIEM Ha 6, 9 u 12 Hememo
MOCTIC BBEACHUA C HCTIOJIb30BAHUEM CXEMBI IIPEPHIBHCTOTO NPHMEHECHUS B TCUCHHE CEMU MOCICAOBATEIBHBIX CYTOK.

Ha ®nr. 43A u 43B ykazaHbl pe3yIbTaThl H3MEPEHHUH MaCCHI Tena y 4-4,5-MecsryHbIX caMIoB anb(ha-
CHHYKJICHHOBBIX MbIci (muaus 61) (Moaens 601e3Hu [lapkuHCOHA), KoTOphM BBOAMH PPF1 Mn KOHTPOIBHEIH
PACTBOP C HCTOJIB30BAHUEM CXEMBI IPEPHIBHCTOTO MPHMEHEHHS B TCUCHHE CEMH MOCIEA0BATEIbHBIX CYTOK.

Ha ®ur. 44 yxa3aHpl pe3yabTaThl THC3MOCTPOCHHUA YV 4-4,5-MCCAYHBIX CAMIOB alTb(ha-CHHYKIICHHOBBIX
mpmmei (mHuEt 61) (Mozems OonesHu IlapkwecoHA), KoTOphbiM BBOAWIM PPF1 mim KOHTpOJBHBIA pacTBOp C
HCHOJIb30BAHHEM CXEMBI MMPEPBIBUCTOTO MPHMEHEHHA B TCUCHUE CEMH MOCICI0BATEIBHBIX CYTOK.

Ha ®ur. 45A u 45B yka3aHbl pe3yJbTaThl CTPHI3AHAS MAKAPOHHHBI M CBSI3AHHOTO C 3THM YJIyYLICHUS
JBUTATECIbHOH (DYHKIWH y 4-4,5-MECSYHBIX caMIIOB aib(a-CHHYKICHHOBBIX MbIeH (JuHHA 61) (Moxens Oone3HH
ITapkuncoHa), xoTOpsM BBOAWIN PPF1 MM KOHTPONBHBIM PAaCTBOP € HCMOJIB30BAHHEM CXEMBI IPEPBIBUCTOTO
MPUMEHCHHA B TCUCHHE CEMH MOCICA0BATENBHBIX CYTOK.

Ha ®nr. 46 yka3aHsl pe3yIbTaThl HCIBITAHUH BHCECHHSA HA MPOBOJIOKE Y 4-4,5-MecsuHBIX caMIoB amb(da-
CHHYKJICHHOBBIX MbIICH (JimHuA 61) (Moaems OonmesHu [lapkurcoHa), koTopsM BBOAMM PPF1 win kOHTPOBHEIH

PacTBOP C HCTIOJIB30BAHUEM CXCMBI MPEPBIBHCTOTO MPUMCHCHH S B TCUCHUC CCMH IMOCJICAOBATCIIBHBIX CYTOK.

10



Ha ®wur. 47A w300pakeHs! pa3muyHble (JOPMBI M pa3MeEphl IIECTa, HCHOIB3YEMbIC B ILITH PA3IHYHBIX
HCTIBITAHHAX BO3PACTAOMICH CIOKHOCTH XOAbOBI IO IIECTY.

Ha ®wur. 47B yKka3aHbl pe3yibTaThl IMTH PA3IHYHBIX HCIBITAHUH XOABOBI MO mecTy y 4-4,5-MECTIHBIX
camMuoB amb(pa-CHHY KICHHOBBIX MbIIcH (muHUA 61) (Mozems Oone3nu [lapkuHCOHA), KOTOpEM BBOAWTH PPF1 mim
KOHTPOJIBHBIH PACTBOP C HCIOJIb30BAHUEM CXEMBI MPEPBIBHCTOTO MPHMEHEHHA B TCUCHHE CEMH MOCIICA0BATEIbHBIX
cyTok. McmbITaHus X0Ap0BI IO IECTY OCYINECTBILUIN Yepe3 72 yaca mociie MOCIeAHEH BBOJHMOM 10351

Ha ®wur. 47C yxazaHsl pe3yJbTaThl IATH PA3THYHBIX HCIBITAHUH XOABOBI MO mECTy v 4-4,5-MECIIHBIX
CaMI0B amb(pa-CHHY KICHHOBBIX MbIIcH (muHUA 61) (Moaems 6one3Hu [lapkuHCcOHA), KoTOpEM BBOAWTH PPF1 mim
KOHTPOJIBHBIH PACTBOP C HCIOJIb30BAHUEM CXEMBI MPEPHIBUCTOTO MPHMEHECHHA B TCUCHHE CEMH MOCIICA0BATEIbHBIX
cyTok. McmbITaHusA X0Ap0BI IO MECTY OCYINECTBILUIH Yepe3 3 HEACIHU MOCTe MOCICIHEH BBOAUMOM IO35I.

Ha ®ur. 48A-48F yka3aHsl THCTOJIOTHYECCKUE PE3YIbTAThl OKPAIIHBAHKA CTPHATYMA U FHINIOKaMIa y 4-
4,5-MeCSATHBIX CAMIOB ab(pa-CHHY KJICHHOBBIX MbIIcH (JiHuA 61) (Moaens 0oe3Hu [TapkuHCOHA), KOTOPBIM
BBOoAUTH PPF1 MM KOHTPOIBHEIA PACTBOP C HCMOIb30BAHUEM CXEMBI MPEPBIBUCTOrO MPUMECHEHHUS B TCUCHHE CEMH
MOCNIEIOBATEIbHBIX CYTOK. HccnenoBanHble THCTONOrHUecKue Mapkeps! BmodaroT CD68, Iba-1 u Neun.

Ha ®ur. 49 npeacrapicHa 3a1ep kka BeIxoa B tabupunte bapHeca y 12-mecsunbix mpimeii NSG,
xotopsM BBOaMIH PPF1, HAS] min KOHTPOJIBHBIA PacTBOP C HCMOJIB30BAHHEM CXEMBI TPEPHIBUCTOTO MPHMCHEHHS

B TCUCHHC CCMH ITOCJICA0OBATCIBHBIX CYTOK.

O APOBHOE OIMMCAHUWE M30BPETEHHA

1. BsencHue

JaHHoe H300PETCHUE OTHOCHTCS K HACHTU(DHKALIME H 00HAPY>KCHHIO CIIOCOO0B H KOMITO3UIHEA I JICUCHU A
W/1aH Tpo(PUIAKTHKYE KOTHUTHBHBIX W JBUTATEIbHBIX HAPYIICHHUH, BKIIFOUAs BO3PACTHYIO ICMCHIHIO HITH CHIDKCHHUC
JBUTATCTBHON (DYHKIMH, W/HIH HCHpPOACTCHEPATHBHOC 3a00/cBaHie. B JaHHOM JOKYMCHTC OIHCAHBI CIIOCOOBI H
KOMITO3HIHS TS JICUCHHUS CYOBEKTOB, CTPAJAFOIINX OT TAKHX HAPYIICHHUI, KOTOPBIC SBILIFOTCS ACTICKTAMH JAHHOTO
m300pereHna. Kpome Toro, B JAHHOM JOKYMCHTE ONTHCAHBI CXEMBI IPUMCHCHHS, KOTOPBIC CTUMY JIHPYIOT HEHPOTCHE3
WIN CHIDKCHHC HCHPOBOCHAJICHUSA, W/WIHM YIyYIICHHC KOTHUTHBHBIX HJIH JBUTATCIbHBIX (DYHKIHH Y CYOBCKTOB,
CTPAJAIOINMX OT KOTHHTHBHBIX WM JBHIATCIBHBIX HapymieHHH. CrmocoOBl M KOMIIO3HIWH, ONMUCAHHBIC B JAHHOM
JOKYMCHTE, SIBILTFOTCS MPUTOTHBIMH UL TPO(HIAKTHKA KOTHUTHBHBIX WM IBHTATCIHHBIX HAPYIICHHUH, BO3PACTHOH
JCMCHIUH, HCHPOBOCTIAJICHUSA H/WIH HCHPOICTCHCPATHBHOTO 3a00JICBAHNSA, OCTA0ICHUSA CHMITOMOB KOTHUTHBHBIX
WM JBUTATCIBHBIX HAPYIICHWH, BO3PACTHOH [CMCHIWMH, HCHPOBOCHAJCHUS W/HIH HEHPOJCTCHEPATHBHOTO
3a00JICBAHAS;, 3aMCUICHHS NPOTPECCHPOBAHMSA BO3PACTHBIX KOTHUTHBHBIX HWIJIH JBHTATCIBHBIX HAPYIICHHH,
BO3pACTHOH [CMCHIWH, HEHPOBOCTANCHHSA W/WIH HEHPOJCTCHEPATHBHOTO 3a00JICBAHMA, W HWIH OOpaIICHUS
TPOTPECCHPOBAHUS  BO3PACTHBIX KOTHUTUBHBIX WJIM JBHTATCIBHBIX HAPYIICHWH, BO3PACTHOH JCMCHIHH,
HCHPOBOCTIAICHHA H/ITH HCHPOJCTCHCPATHBHOTO 3a00/icBaHAA. Peanmm3anusa n300PCTCHUS BKITIOYACT MPHMCHCHIC
(ppakimii IIA3MBI KPOBH B KAUCCTBE JICUCHHS, HATPHUMED, OJHOH min Oostee (ppakuuii WK 3JTFOATOB, TTOJTYUCHHBIX B
pe3yabTaTe mpoleccoB (PpaKIHOHHPOBAHKS KPOBH, HAIIPHMED, Tpoliecca (pakioHupoBaHus o KoHy, onmcanHoOTo
HIDKC. BapmaHT OCyINECTBICHHS AAHHOTO W300pPETCHHSA BKIIOYACT NMPHMCHEHHE (Ppakmmy Iiasmsl (PacTeopa,
COCTOSIIETO W3 HOPMATbHOTO AIbOYMHHA YETIOBEKA, ab(ha- u OeTa-r1o0yIHHO B, TaMMa-TI00YJIHHA H JPYTUX OCITKOB,
MO0 WHAMBUAYAJIHHO, THOO B BHAC KOMIUICKCOB, JAJice B JOKYMECHTE HA3BIBAEMOTO «(pakumeli miazmsn»). Jlpyroi
BAPHAHT OCYIICCTBJICHHA JAHHOTO H300PCTCHHA BKIFOUACT MPHUMCEHCHHE (hpakumu O0eakos mia3Mel (PPF) B kauecTse
nedyeHus. JIpyroii BapHaHT OCYHIECTBICHHA JAHHOTO H300pPETCHHS BKIIOUACT IMPHMCHEHHWE PAacTBOpa ans0yMHHA
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yenoseka (HAS) B kauectse neucHms. Eme oQuH BapuaHT OCYINECTBICHHUS BKIIOYACT NPHUMCHCHHE JITHOATOB
MPOLECCOB (PPAKIMOHUPOBAHUA KPOBH, TAKUX Kak 3mroat | wm >moat 11/111, onmcanubic HIbke. JIOMOTHUTETHHBIH
BaPUAHT OCYIICCTBICHIS BKIFOUACT (PPAKIHIO IIIa3MBI KPOBH, M3 KOTOPOH OBLIH yAaJICHBI IO CYIIECTBY BCE (DaKTOPHI
CBCPTHIBAHUS KPOBH C TEM, YTOOBI COXPAHUTDH 3(P(PEKTHBHOCTH NPH OJHOBPEMEHHOM CHIDKCHHH PHCKA TPOMOO30B
(mampumep, cM. 3asgBkd Ha mateHT CIITA NeNe 62/236710 u 63/376529, KOTOPBIC BKIIFOUYCHBI B KAYCCTBE CCHUIKH B
JAHHOE OTIMCAHKE B TIOJTHOM 00BEME).

Ilepen moxpoOHBIM ONHCAHHEM JAHHOTO H300PCTECHHA, HEOOXOIUMO IPHHATH BO BHHMAHHE, YTO 3TO
I/1306peTeHI/Ie HC OTPAHUYICHO KOHKPECTHBIMH ONMHCAHHBIMHU CIoco00M HIIH KOMHOSHHHCﬁ, MOCKOJIbKY OHH, KOHCYHO,
MOTYT BapbUPOBATHCA. CJ'IGI[y €T TAKXKC IIOHHMATb, YTO yl'[OTpe6J'[$leMa§l B JAHHOM JOKYMCHTC TCPMHHOJIOIUA
NPUMCHACTCA TOJBKO AJIA OMHCAHHA KOHKPCTHBIX BAPHAHTOB OCYIICCTBIICHHA W HC HMCECT OIPAHUIHTCIIBHOTO
XapakTepa, HOCKOJIbKY 00bEM HACTOSINETO H300PETCHHSI OTPAHHYCH TOJIBKO NMpHaracMoi Gpopmynoit n300peTeHusL.

O6Cy>K£[aeMI>Ie B JAHHOM HOOKYMCHTC r[y6nm<aunn NpEACTABICHbBI HCKIIFOYHUTCIIBHO B OTHOIICHHH HX
COJCPKaHMA O JaThl MMOJAYH HAcTOAMEH 3agBku. Hu4TO B HacTOAIMEM JOKYMEHTE HE CICAYCT HHTCPIPETUPOBAT
KaK NMPU3HAHUC TOTO, YTO JAHHOC H300PCTCHHE HE MMECT NPaBa JAATHPOBATh TAKyIO IMyOJIMKALMIO Oosce paHHUM
YHCJIOM B CHJIy Oosiee paHHEro n3o0peTeHus. boiee TOro, JaThl MPEACTABICHHBIX MyOIUKANUI MOTYT OTIHYAThCS
OT (pakTHUeCcKHX AaT MyOIuKanyii, yTo TPeOyeT HE3aBHCHMOTO HOATBEPIKIACHI.

Korma mnpuBoauTcsa AWama3oH 3HAYCHHWH, ClEAyeT NOHHMATh, 4YTO TAKXKC OIHUCHIBACTCI KAXKIOE
MPOMEKYTOUHOE 3HAUYCHHE C TOUHOCTBIO IO ACCATOTO 3HAKA HIYKHETO MPEETa, €CIU U3 KOHTCKCTA SIBHO HE CICAYCT
HHOE, MEXKIY BEPXHHUM M HIDKHHM IpeJeIaMH 3TOr0 Auamna3oHa. Kaxaplii MeHbIIMI AHANa3oH MEXIy JHOOBIM
YKa3aHHBIM 3HAUCHHUCM HIIH IIPOMEKYTOUHBIM 3HAUCHHUECM B YKA3AHHOM JHATIA30HE H TFOOBIM APYTHM YKA3aHHBIM HITH
MPOME)KYTOUHBIM 3HAYCHHEM B 3TOM YKA3aHHOM IHAMA30HEC OXBATBHIBACTCS JAHHBIM W300peTcHHMEM. BepxHuii u
HIDKHHUE TPECITBI 3THX MCHBIINX JHAMA30HOB MOTYT HE3aBHCHMO OBITh BKJIFOUCHBI B THATIA30H HJIH HCKIFOUCHBI H3
HETO, a MOOO0H AHATIA30H, B KOTOPOM JIFOO0H, HH OJUH WIH 004 MPEICIa BKIIOUCHBI B MCHBIIHC THATIA30HBI, TAKKC
HAXOAMTCS B PAMKaxX H300PETCHHUS, KPOME JIFOOOTO CIICIHATPHO HCKITIOUCHHOTO MPEAcia B YKA3aHHOM IHAMa30HE.
Ecmm yka3aHHBIH OHATIA30H BKJTIOYACT OJWH WM 00a MPEAcia, JHANA30HBI, HCKIFOUYAONINC OJAWH MM 00a 3THX
BKITFOUCHHBIX MPE/IEa, TAKKE BKIFOUCHBI B JAHHOC H300PETCHHE.

CreayeT OTMETHTD, UTO B (DOPMYJTYy H300PCTCHHSA MOTYT BHOCHTBHCS MPABKH C ICIBI0 HCKIFOUCHUS JTFOOBIX
HEOOsM3aTeIBHBIX  AJeMEHTOB.  (ClleOBaTeIbHO, [JAHHOC YTBEP)KACHHE JODKHO CHY)KHTh B KAa4eCTBC
TPEIBAPUTEIBHOTO OCHOBAHUS /ISl HCTIOJTb30BAHMS TAKOHW HCUYEPITBIBAOIICH TEPMHUHOIOTHH, KaK KUCKITFOYHTCIBHOY,
«TOJBKO» U T. Il. B CBA3H C YKA3aHHUCM 3JICMCHTOB (l)OpMyIILI I/I306peTCHI/I$I, WA UCTIOJIBb30BAHUS KOTPHULATCIBHOTO»
TIPU3HAKA.

Kak Oy aeT MOHATHO CTIEIHATIHCTAaM B TAHHOW 00JACTH TEXHUKH MOCJIC MPOUTEHHS 3TOTO OMHUCAHUS, KASKIBIH
W3 OTACIbHBIX BAPHAHTOB OCYINCCTBICHHUS H300PETCHHS, ONHCAHHBIX H TNPOWUIOCTPHPOBAHHBIX B JAHHOM
JAOKYMCHTC, HMCCT OTACIBHBIC KOMIIOHCHTHI U PU3HAKH, KOTOPBIC MOTYT OBITH JIETKO Pa3bCaAUHCHBI HITH 06’I>GI[I/IH6HI>I
C MMPU3HAKAMH JTFOOOTO U3 IPYTHX HCCKOJIBKUX BAPHAHTOB OCYIICCTBICHHA H300PSTCHIA O¢3 OTCTYIUICHHA OT 00BeMa
WM CYITHOCTH HACTOSINETO n300peTeHus. JIFo00H yka3aHHBIH COCOO MOXKHO OCYIIECTBHTH C IIOMOIIBI0 YKA3aHHOH
TOCTICIOBATCIFHOCTH ICHCTBHIA WITH C TOMOIIBIO JTE0O0H APYTOH JTIOTHUCCKHA BO3MOYKHOH MOCTICIOBATCIBHOCTH.

2. OupenencHus

Ecnu He yKa3aHO HHOE, BCE YIIOTPEOIIEMBIC B JAHHOM JOKYMCHTE TCXHUUCCKHE H HAYTHBIC TCPMHHBI HMCEOT
OOIICTIPUHATOS 3HAYCHHE, NMOHATHOS THOOOMY CICLHATHCTY B JAHHOH OOJACTH TCXHHKH, K KOTOPOH HMEeT

OTHOIMCHUC JAHHOC I/1306pCTCHI/Ie. XoTs criocoOsI U MATCPHAJIBI, AHAJOTHIHBIC WITH 3KBHBAJICHTHBIC OITUCAHHBIM B
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JAHHOM JOKYMEHTE, TAK)KE MOXKHO HCTIOJB30BATHh NMPH NMPAKTHUYCCKOH PEaW3aliy WM HCIBITAHHH HACTOSIICTO
n300peTeHns, nanee OyayT ONMHCAHBI HEKOTOPBIC BO3ZMOXKHBIC M NMPEANOYTHTEIBHBIC CIIOCOOBI W MaTepHajibl. Bce
r[y6nm<aum1, YOOMSAHYTBIC B JAHHOM OOKYMCHTC, BKIIFOYCHBI B L[aHHBIﬁ JAOKYMCHT IMOCPEACTBOM CCBIJIKH C LCJIBIO
PACKpBITHSA U ONHCAHUA CIIOCOOO0B W/HITH MATCPHAJIOB, B CBSI3U C KOTOPBIMH LIUTHPYIOTCA 3TH nyOmukanun. Crnexyer
MIOHUMATh, YTO JAHHOE H300PETCHUE 3aMEHSCT IFOO0E PACKPBITHE BKIFOYCHHOH B JAHHBIH JOKYMEHT IyOIMKAINU B
TOH CTENMEHU, B KOTOPOH CYILIECTBYET NPOTHBOPEHHE.

Creayer OTMETUTD, YTO YIIOTPEOICHHE B JAHHOM JOKYMEHTE H B TpHiIaracMoi popmye uzo0peTeHus popm
€IMHCTBCHHOTO YHCIIA BKIIFOYACT B CEOS OTCBUIKY HAa MHOKCCTBCHHOC YHCIIO, €CIIM B KOHTEKCTE SABHO HE YKA3aHO
uHoe. TaxuMm 06pazoM, HapUMEP, OTCHIIKA K «KJICTKE» BKIFOYACT MHOYKECTBO TAKUX KICTOK, 4 OTCBHUIKA K IICTITHIY »
BKJTFOYAET OTCBHUIKY K OJHOMY MM OoJiee MENTHAAM U HX SKBHBAJICHTAM, HANPHUMED, MOIHICNITHIAM, H3BECTHBIM
CIECHHUATINCTaM B JAHHOH 00JIACTH TEXHUKH, U T. [I.

IIpu ommcanuu cmocoOOB MAHHOTO H300PETCHHA TCPMHHBI «XO3IHH», «CYOBCKT», «HHIUBHAYYM» H
«HAILMEHT» UCIOJB3YIOTCA B3AHMO3AMEHAECMO H OTHOCATCS K JIOOOMY MJICKOIHTAIOMIEMY, HY KIAOMEMYCs B TAKOM
JICUCHUM B COOTBETCTBHHU C ONIUCAHHBIMHU cTioco0aMu. Takue MICKONUTAIOMINE BKIFOUAIOT, HAIPUMED, JEOACH, OBell,
KOpOB, JOIIAJACH, CBUHEH, co0ak, KOIIEK, MPUMATOB, OTJIMYHBIX OT YCJIOBEKA, MBIIICH U KphIC. B ompeneneHHBIX
BAPUAHTAX OCYIICCTBICHHA CYOBEKT NMPEACTABICT COOOH MIICKOMMTAIOLICE, OTINYHOE OT YeJOBEKa. B HEKOTOPBIX
BAPHAHTAX OCYIUCCTBICHU CYOBEKT MPEACTABIICT COOOH CEMbCKOXO3AHCTBCHHOE )KUBOTHOE. B Apyrux Bapuanrax
OCYHLICCTBJICHHS CYOBEKT IpEACTaBIseT coOOi mOoMamHee >KHBOTHOE. B HEKOTOPBIX BapHAHTaX OCYILECTBICHUA
CyOBEKT IPEACTaBIACT cO00H MiIeKonuTaromee. B onmpeeieHHbIX CiIy4asx cyObeKT MpeacTaBIieT co00ii yemoBexa.
Jpyrue cyOBEeKTHI MOTYT BKIFOYATH JOMALTHHUX )KHBOTHBIX (HATPHMEP, COOAK H KOIICK), JOMAIIHUI CKOT (HampuMep,
KOPOB, CBUHEH, KO3, JOIIAACH U T. IL.), TPHI3YHOB (HAIPHUMEP, MBILICH, MOPCKUX CBUHOK H KPBIC, HAIIPUMEP, KaK B
JKABOTHBIX MOJACIIAX 3a00JICBAHUIA), 4 TAKKEC MPUMATOB, OTIMYHBIX OT YCJIOBCKA (HATIPUMED, IIHMIIAH3C H 00C3bsH).
Takum 00pazoM, CyOBEKTHI M0 H30OPCTCHHIO BKJIFOUAIOT, CPSAU MPOUCTO, MIICKONHUTAIINX, HAPUMED, JIOACH H
JPYTHX MPUMATOB, TAKUX KAaK NIMMIIAH3C U APYTHE BHABI YEJIOBECKOOOPA3HBIX 00C3bsH U 00C3bSIH; U TOMY MOJOOHOE,
MPH 3TOM B HCKOTOPBIX BAPHAHTAX OCYIICCTBICHHSA CYOBCKTAMH SBJITIOTCA JTHOOH. TCPMUH CYOBCKT TaKKe
MOAPA3yMEBaCT BKJIFOUCHHE YCJIOBCKA WIIM OPraHW3Ma JTFOOOTO BO3pPAcTa, MACChl WM IPYTUMH (DPH3HUCCKUMH
XAPAKTCPHCTHKAMH, TPH 3TOM CyOBCKTAMH MOTYT OBITh B3POCIIBIH, PCOCHOK, MIAICHCI HITH HOBOPOKICHHBIH.

HOZ[ «MOJIOABIM» HIH «MOJOABIM HHIHBHAOM» IIOHHMAKOT HWHIAHBHIAA, KOTOpLIfI HAXOOUTCI B
XPOHOJIOTHYECKOM BO3pacte 40 JIeT Wi MOJIOKE, HAapuMep, 35 JIET WM MOJIOKE, B TOM yuciie 30 JIeT Wi MOJIOXKE,
HATpUMep, 25 TeT WM MOJ0KE WM 22 TOAa WIH MOJOKE. B HEKOTOPBIX CIy4Yasx MHAUBHJ, KOTOPBIH CIY>KHT B
KA4yeCTBE HCTOYHHWKA IPEIapaTta KPOBH, CONCPIKALIECIO MOJIOAYIO IUIA3My, SBIICTCSA TAaKWUM, BO3pPAcT KOTOPOTO
cocrapsieT 10 neT wiM MOJOKE, HAPUMEP, 5 €T WM MOJIOKE, B TOM 4uclIe 1 roa uiu MoJoxe. B HEKOTOpPBIX
CIIy1Iasax Cy6’BeKT ABLICTCAI HOBOPOKACHHBIM, a4 HCTOYHHKOM IIpEmapara IJIa3Mbl ABJIACTCA NMyINMOBHHA, NMPHYUCM
mpemapaT MIA3Mbl COOMPAIOT U3 MyIOBHHBI HOBOPOKICHHEIX. TakuM 00pa3oM, «MOJIOA0I) W «MOJIOA0H WHAWBHI
MOJKCT OTHOCHTBCS K CYOBCKTY, BO3pACT KOTOPOro coctapiact ot 0 mo 40, Hampumep, cocrasmseT 0, 1, 5, 10, 15, 20,
25,30, 35 wma 40 ner. B Apyrux caydasx, «<MOJIOA0I» U «MOJIOJ0H HHINBH MOYKET OTHOCHTECS K OHOJIOTHIECKOMY
(B OTmHUHME OT XPOHOJOTHYECKOTO) BO3PAcTy, HANPHMEP, WHAWBHAA, KOTOPHIH HE IPOJAECMOHCTPHPOBAN YPOBHH
BOCIHATUTCILHBIX INTOKHHOB B IUIa3ME, KOTOPBIC JCMOHCTPHPYIOT CPABHUTEIILHO CTapIIie HHAWBUABL K HaoOopoT,
«MOJIOIOI» M «MOJIOAOH WHIWBHI» MOKCT OTHOCHTHCS K OHMOJOTHUCCKOMY (B OTIHYHC OT XPOHOJIOTHYCCKOTO)
BO3PACTY, HANIPUMCP, WHAWBHAA, KOTOPBIH ACMOHCTPHPYCT OOJCC BBICOKHC YPOBHH MPOTHBOBOCHANHTCIHHBIX
IUTOKWHOB B IJIA3MC IO CPABHCHHUIO C YPOBHAMH Y CPABHHUTCIIBHO CTAPIINX HHAWBHIOB. B kauectse npuMepa, a He

OIPAHUYICHUA, BOCTIAJTUTCITHHBIA UTOKHH npeacTaBICT coboit O0TAKCHH, a KPATHAs PasHAIA MCEKAY MOJOAbBIM
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Cy6’BeKTOM HJIA MOJIOABIM HHAHBHIAOM H IIOXXHIBIMH HHIWBHIAMH COCTABJLICT IIO MCHBIIICH MCpE 1,5 pasza.
AHaHOFI/I‘IHO, KpaTHasd pasHULa MCKAYy CTapIiuM H Oouee MOJIOABIM HHAWBHIOAMH B APYTHX BOCHAJIHTECIbHBIX
OUTOKAHAX MOYKET OBITh HCIOJTb30BAHA I 0003HAUYCHHUS Onoornueckoro Bo3pacra. (Cwm. 3assky Ha mareHT CIIIA
Ne 13/575437, xoTOpas BKIKOUCHA B JAHHBIH JOKYMCHT MOCPCACTBOM CCBHUIKH). Kak MpaBHIO, HHIWBHI 3I0POB,
HANpUMEDP, Y HHAWBHAA OTCYTCTBYHOT TICMATOJIOTHYCCKHUC 3JIOKAYUCCTBCHHBIC OIYXOJIH HWIH AYTOHMMYHHBIC
3a0071¢BaHAA BO BpeMs 3abopa.

HOI[ CHHAUBHUAOM, CTPAAAOINUM OT HJIH NOABCPKCHHBIM PHCKY Pa3sBUTHA BO3PACTHBIX KOTHUTHBHBIX
HAPYIICHHUE» MOIPAa3yMEeBACTCA WHAWBUA, KOTOPBIA mposkua 6omee 50 % 0T ero oxuaacMoii mpo a0 KUTCIBHOCTH
JKU3HH, HanmpuMep, 6omee 60 %, Hanpumep, 6onee 70 %, mHanpumep, donee 75 %, 80 %, 85 %, 90 %, 95 % umm maxe
99 % ero oxxunacMoii MPOIOKUTEILHOCTH KU3HH. Bo3pact nHIuBHIa Oy AET 3aBUCETH OT PACCMATPHBACMBIX BUJIOB.
Taxum 06pa3zoM, 3TOT MPOIICHT OCHOBAH HA MPOTHO3HPYEMOH IPOAOIDKUTEILHOCTH KH3HH PACCMAaTPHBACMBIX BUIOB.
Hanpumep, B ciyuae 4yea0Beka, TaKOH HHAUBHI UMEET BO3pacT 50 et uiM cTapuie, HampuMep, 60 JeT Wi crapiue,
70 ner wmu crapiue, 80 et wim crapime, 90 et i crapuie, u 00bdHO He crapme 100 ner, Hampumep, 90 €T, TO
€CTb BO3pacT Mexkay okoyo 50 u 100, mampmmep, 50...55...60...65...70...75...80...85...90...95...100
JIeT WIH CTapIIe, Wi 0001 Bo3pacT Mexay 50—1000, u cTpazaeT OT BO3PACTHOTO MATOJIOTHICCKOTO COCTOAHUA, KaK
JOMOJHUTEIBHO OMMCAHO HIDKE, HAIPUMEP, KOTHUTHBHOTO HAPYIICHHSA, CBA3AHHOTO C €CTECTBCHHBIM IIPOLIECCOM
CTapCHUS, HHAUBHI, KOTOPBIH HMEET BO3pacT okoio S50 jeT win crapiie, HanpuMep, 60 jeT wium crapme, 70 et uiu
crapuie, 80 ner wim crapuie, 90 1eT WM CTapIie, H Kak mpaBuio, He crapure 100 yer, 1. €., Bo3pacT okomio 50-100,
Hampumep, 50. . . 55...60...65...70...75. ..80...85 ..90...95 ..100 ner, KOTOPBIH IO CHX TOP HE
MPOACMOHCTPUPOBAJT CHMIITOMBI, BO3PACTHBIX NMATOJOTHYCCKUX COCTOSHHM, HAIPHMEP, KOTHHTHBHOTO HAPYIICHHS,
HHIMBUJ JIOOOTO BO3pAcTa, KOTOPBIH CTPAAAeT OT KOTHHTUBHOTO HAPYIICHHA H3-3a BO3PACTHOTO 3a00JI€BaHUA, KaK
JOTOTHUTEIBHO OIMCAHO HIDKC, W HWHAWBHI THOOOTO BO3pacta, y KOTOPOTO JHATHOCTHPOBAIH BO3PACTHOC
3a00JIeBAHAC, KOTOPOS OOBIMHO COMPOBOKAACTCS KOTHHTHBHBIM HAPYIICHHCM, NMPHYEM HHAWBUI IO CHX NOP HE
MPOACMOHCTPHPOBAT CHMITOMBI KOTHUTHBHOTO HApyICHHA. COOTBETCTBYIOLIHMIA BO3PACT I CYOBEKTOB, OTIHYHBIX
OT YCJOBCKA, U3BCCTCH U MPHUMCHUM B JAHHOM JOKYMCHTC.

Hcnomp3yemsblii B JTAHHOM JOKYMCHTE TEPMHUH <«JICUCHHE» OTHOCHUTCS K J0O0My u3 (i) mpoQpHIaKTHKH
3a00JICBAHAS WITH PACCTPOMCTBA, WK (i) YMEHBIICHHS WIIH YCTPAHCHHUS CHMIITOMOB 3200 ICBAHUS HJIH PACCTPOHCTBA.
JleueHne MOKET OBITH OCYINCCTBICHO MPO(HIAKTHYCCKH (IO Hawaja 3a00JICBAaHHSA) WM TCPAINCBTHUCCKH (IOCIC
Hayaja 3a0oncBanmg). DPQPCKT MOXKET OBITH MPOPHIAKTHUCCKAM C TOYUKH 3PCHHA MOJHOTO HWIH YACTUYHOTO
TPeIOTBPALICHAS 3a00JCBAHUS WM €T0 CHMITOMOB HW/HIH MOXCT OBITh TEPANCBTUUCCKHM C TOYKH 3PCHUS
YACTUYHOTO HIIHM TIOJIHOTO W3JICUCHUSA 3a00JeBaHUSA W/WIH HEOIArONPHATHOTO SBJICHHS, CBS3aHHOTO C 3THM
3aboneBanneM. TakuM 00pa3oM, TEPMHH «JICUCHHE», MCHONB3YEMBIH B JAHHOM JOKYMCHTE, OXBATBIBACT JIFOOOC
JICUCHHC BO3PACTHOTO 3a00JCBAHHMA WIIH PACCTPOHCTBA ¥ MICKONUTAKOINNX W BKIFOYACT. () MPCIOTBPAIICHUC
TMOABIICHHUA 3a00JICBAHUA Y CYOBCKTA, KOTOPBI MOXKET OBITh MPCAPACTIONOKCH K 3a00ICBAHIIO, HO Y KOTOPOTO 3TO
3200/ICBAHAC CIIC HC JUATHOCTHPOBAHO, (b) HHrHOMPOBAaHUC 3a00JICBAHNA, T. €. MPCKPAIICHAUE CTO PA3BUTHS, WIH (C)
oOrerucHUE 3a00JCBAHMUSA, T. €. PErpeccHro 3abosieBanHus. JIeueHHEe MOKET NMPUBECTH K PA3IHYHBIM (DH3HYCCKAM
TIPOSABIICHHUSIM, HANPHMEP, MOJYJLIMH OSKCIPECCHH TICHA, OMOJIOKCHHIO TKAHCH WIHM OpPraHoB H T. 1.
TepanesTHyeCKnii arT€HT MOKET OBITH BBEICH /10, BO BPEMs WM IOCJE Hayasia 3a00JcBaHMA. JIeueHHe TeKyIIero
3a00JICBAHAS, TP KOTOPOM JICUYCHHE CTAOWIH3HPYET MM YMCHBIIACT HEKEIATCIbHBIC KIMHHYCCKHAC CHMITOMBI
TIANMCHTA, MPEICTABIIET 0COOBIH HHTEpec. Takoe JeHUeHNE MOKET OBITh BBITIOJHEHO 10 MOJTHOM MOTEPH (PYHKIMHU B
MOPAKCHHBIX TKAHAX. Tepamisd MmO H300PCTCHHIO MOKCT OBITh BBCACHA BO BPECMSA CHMITOMATHYCCKOH CTaaWH

3a00JICBAHUS, U, B HCKOTOPBIX CIIYHAsX, MOC/IC CHMIITOMATHYCCKOMW CTAHH 3200 ICBAHHUS.
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B HEKOTOpHIX BapHAHTAX OCYIICCTBICHHSA BO3PACTHOC IIATOJOTHYECKOEC COCTOSIHHE, KOTOpPOE JIEHarT,
SIBISIETCS BO3PACTHBIM HAPYIICHHEM B KOTHUTHBHOM CIIOCOOHOCTH HHAWBHAA. [101 KOTHUTHBHOH CIIOCOOHOCTBIO HITH
«MO3HAHHEM» TMOHHUMAKOT NCHUXHUYCCKHC MIMPOLECCHI, KOTOPHIC BKIIOYAOT BHUMAHHC W KOHLCHTPALHIO, HU3YUCHHUC
CITOKHBIX 3a7a4 M KOHICNIMH, TaMATh (IMPHOOPETCHHE, YACp)KAHHWEC M H3BICUCHHEC HOBOH HH(OpMamuu B
KpPaTKOCPOYHOH W/WIM JOITOCPOYHONM NEpCHeKTHBE), 00padoTKy mHH(popMammu (oOpameHue ¢ wHHpOpMAaImei,
TIOJTYYCHHOH C TOMOIIBIO IISITH OPTAHOB YyBCTB), (DYHKIHIO 3pUTECILHO-TIPOCTPAHCTBEHHOH OPHEHTAIMH (BH3Y AJIbHOC
BOCHPHUATHE, BOCIIPHATHE TIJTyOWHBI, HCIOJIBb30BAHHC YMCTBCHHBIX OOPa30B, KONHPOBAHHE PHCYHKOB, CO3JAaHHC
00BCKTOB WK (POopM), YIOTPEOICHIEC W MOHHMAHHC SA3BIKA, OCTNIOCTH peul (MoA0Op CIOB), PEIICHHE MPOOIeM,
TMPUHATHC PCINCHUI ¥ WCIOJHUTCIbHBIC (YHKIMH (IUIAHHPOBAHHE W OMpeAcicHHE mpuoputeron). [lox
«KOTHHTHBHBIM PACCTPOHCTBOM» NMOHUMAIOT NMOCTETICHHOE CHIDKCHHE B OJHOH MM O0Jice M3 3THUX CIIOCOOHOCTEH,
HATIPUMEP, PACCTPOMCTBO NAMATH, SA3bIKA, MBIIUICHUA, CY)XKACHHA H T. A. lloa «HApyIICHUEM KOTHUTUBHOM
CIOCOOHOCTH» W «KOTHHTHBHBIM HAPYHICHHEM» IIOAPAa3yMEBAIOT CHIDKCHHEC KOTHUTHBHOM CIIOCOOHOCTH IO
CPaBHCHUIO CO 3J0POBBIM YEJIOBCKOM, HANIPUMED, 3A0POBBIM HEJIOBEKOM B COOTBETCTBYIOLICH BO3PACTHOM IpyIIIE,
WJTU TI0 CPABHECHUIO CO CIIOCOOHOCTBIO HHAMBH/IA B 00JIeC paHHHI MOMEHT BPEMEHH, HaIIPUMeEp, 3a 2 Heaem, 1 mecs,
2 mecana, 3 mMecsmua , 6 mecaues, 1 rox, 2 roaa, 5 mer wim 10 ner wimu 6oxaee. Tloa «BO3paCTHRIM KOTHHTUBHBIM
HAPYIICHUEM) MOHUMAOT YXy ALICHHEC KOTHUTUBHOM CIIOCOOHOCTH, KOTOPOE, KAK MPABHJIO, CBA3AHHO CO CTAPCHUEM,
B TOM YHCJC, HAIPUMEP, KOTHUTUBHBIC HAPYLICHUS, CBA3AHHBIC C €CTCCTBCHHBIM MPOLIECCOM CTAPCHHUS, HATIPHMED,
nerkoe koruurusHoe Hapymenue (JIKH); u KOTHHTHBHOE HAPYIICHHUE, CBA3AHHOC C BO3PACTHBIM PACCTPOHCTBOM, TO
€CTb PpACCTPOMCTBOM, 4YAacTOTa KOTOPOTO YBEIMYHMBACTCA C BO3PACTOM, HANPUMEDP, HCHPOACTCHEPATHBHBIM
COCTOSTHHEM, TakUM Kak OoJie3Hb AmbureiiMepa, 6oae3Hs [lapkuHCOHA, JOOHO-BHCOYHAS JEMCHIMS, OOJIC3Hb
XaHTHHITOHA, OOKOBOH aMHOTPO(DHUECCKHI CKIIEPO3, PACCEIHHBIN CKIIEPO3, INIAyKOMa, MHOTOHHYECKAS AUCTPO(H,
COCYMCTAs ICMCHIHA U TOMY NOA0OHOE.

B HCKOTOpBIX BapHAHTAX OCYLICCTBICHHS BO3PACTHOC IATOJOTHYCCKOEC COCTOSIHHE, KOTOPOE JICHarT,
SIBISICTCS. BO3PACTHBIM HAPYIICHACM JABHTATCIBHOH CHOCOOHOCTH y MHAWBHUIA. [104 ABHraTtenbHON COCOOHOCTHIO
MOAPA3yMEBAIOT JBHTATCIBHBIC MPOLECCH, KOTOPHIC BKIFOYAKOT CHOCOOHOCTH BBINOJHATH CJIOYKHBIC HECPBHO-
MBIIICYHBIC JCHCTBHA, KOTOPBIC OOCCICUYHBAIOT ABIDKCHHC, TAKHE KAaK MENKAas MOTOPHKA, OOCCHECUHBAIOIIASL
HEOOIBIINE WJTH TOUHBIC IBM)KCHHS (HAMPUMEP, MHCHMO, 3aBA3bIBaHHC 00YBH) W KPYIHAS MOTOPHKA U OOIBIIHX
OBIDKCHAH (Hampumep, xoxpba, Oer, ymapel Horamu). [lox «IBHTaTeIBHBIM PACCTPOHCTBOM» HOHHUMAIOT
TIOCTCTICHHOC CHH)KCHHE B OJHOW WM OOJiee M3 3TUX CIOCOOHOCTEH, HANPHMEP, PacCTPOWCTBO IBWKCHHH HITH
KPYNMHOW MOTOPHKH H T. A. 1107 «HApyIICHHEM ABHTATCIBHOH CHOCOOHOCTH» WM «IBHIATCIbHBIM HAPYIICHUCM)
TOAPA3yMEBAlOT CHW)KCHHE [BHTATCIBHON CIIOCOOHOCTH/IABHTATEIPHOTO HABBIKA IO CPABHCHHIO CO 3I0POBBIM
YEIOBEKOM, HANPHMEP, 3A0POBBIM UCIOBEKOM B COOTBETCTBYIOIICH BO3PACTHOW TPYNIC, HIH IO CPABHCHHIO CO
CIOCOOHOCTBIO HHAWBHAA B 00J1¢C pAHHHII MOMCHT BPSCMCHH, HATIPUMED, 3a 2 Heaemw, 1 mecar, 2 Mecana, 3 Mecsna ,
6 mecanes, 1 rox, 2 roaa, 5 ner wim 10 ner wmm 6onee. [Tox «BO3PAaCTHRIM JBHTATEIBHBIM HAPYIICHACM» TOHAMAIOT
VXYIIICHHE ABHTATCIBHOH CIOCOOHOCTH, KOTOPOE, KaK MPABHIIO, CBA3aHHO CO CTAPECHHUEM, B TOM UHCJIE, HAIPUMED,
ABHTATCIBHBIC HAPYWICHHUA, CBA3AHHBIC C CCTCCTBCHHBIM IPONCCCOM CTAPCHHUA, H ABUTATCIBHOC HAPYUWICHUC HIIH
PpaccTpoHCTBO, CBA3aHHOE C BO3PACTHBIM PACCTPOHCTBOM, TO €CTh PACCTPOMCTBOM, YACTOTA KOTOPOTO YBEIHUHBACTCS
C BO3pPAcCTOM, HANPHUMCP, HCHPOIACTCHCPATHBHBIM COCTOSHHCM, TAKAM Kak Ooyic3Hb [lapkwHCOHA, OOKOBOM
aMHOTPO(IUECCKHH CKIEPO3 H TOMY IIOJTOOHOE.

B HEKOTOPHIX BAPMAHTAX OCYINECTBICHHS BO3PACTHOE COCTOSHHE, KOTOPOE JICUaT, SABIACTCS BO3PACTHBIM
TMOBHIICHACM HCHPOBOCTIAIICHUA Y WHAWBHAA. 1107 «HCHPOBOCHMAICHHCM» MOAPA3YMCBAOT OHOXMMHYCCKHC H

KJICTOUHBIC PEAKIMH HEPBHOH CHCTEMBI HA TPABMBI, HH(ECKIWH WM HEHPOJCTCHEPaTUBHBIC 3a00JcBanmi. Takue
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OTBCTHl HANPABJICHBI HA CHIDKCHHEC AKTHBUPYIOMIMX (DAKTOPOB IMyTEM BOBJICUCHHSA HMMYHHTETA IICHTPAIBHOH
HEPBHOU CHCTEMBI 7T 3AIIMTHI OT MOTCHIHAILHOTO BpeAa. HelipoaereHepauus BOZHUKACT B IICHTPATbHON HEPBHOI
CHCTEME H TIPH STOM IPOSBILIIOTCA IPH3HAKH IOTEPH CTPYKTYPHI W (PYHKIWH HElpoHOB. HelpoBocnanurensHble
3a00JICBAHNS WM COCTOSHHS WM 3a00JICBAHHWSA, CBA3AHHBIC C HEHPOBOCHAJIMTEIBHHEM, BKIIOYACT B KAa4ECTBE
TpUMEpa, HO HE OTPAaHHYCHHUS, HEHPOJCTCHEPAaTHBHBIC 3a00JCBaHMA, TAKHE Kak OoJe3Hb AnbureiiMepa; 00Jc3Hb
[NapxuHCOHA, pacCesHHBIH CKIEPO3 H TOMY IIOI00HOE.

IIpenapaTthl KPOBHU, COACPHKAMME KOMIOHCHTHI IIA3MBI. [Tpn mpakTHYCCKOM NMPHMCHCHHH CIOCOOOB

COTJIACHO [JAaHHOMY H300PCTCHHIO, MPEmapar KPOBH, COACP KAIIMN KOMIIOHCHTHI IUIA3MBI, BBOJAT HHIWUBHIY,
HY’ KIAIOIIEMYCS B 3TOM, HAIIPUMED, HHAMBHY, CTPAJAIOIIEMY MM HMEIOIEMY PHCK PAa3BHTHA KOTHHTHBHBIX HIIH
JBHIATCIbHBIX HAPYIUCHUH, HEHPOBOCIAICHUS W/WIIM BO3PACTHOH JCMEHIMH. B CBA3H C 3THM, CIOCOOBI COTIacHO
BAPUAHTAM OCYINCCTBICHHS MJAHHOTO M300pPETCHUS BKIIOYAIOT BBEJACHHC IIpEmapara KpPOBH, COACPIKAILETO
KOMITOHCHTHI IJIA3MBI KPOBH OT HHAUBUAA («IOHOPHBIA UHAMBHI» HIIH «JOHOP»), HHAUBUAY, KOTOPBIH IO MECHBIICH
MCPC MNOABCPIKCH PHUCKY PasBUTHA HWIIH CTPAAACT OT KOTHHUTHBHOIO MM ABUTATCIIBHOIO HAPYIICHMUS,
HEHPOBOCHANICHUS, HEHPOJCTCHEPALMK H/WIM BO3PACTHOM JCMCHIMH (Jajec «PCUMIHCHTHBIM WHAWBUI» HIH
«peuunueHT»). [lox «mpemapaToM KpOBH, COACPKALIHM KOMIIOHCHTSHI IUIA3MBD) MOAPA3yMEBAIOT MOO0H mpenapar,
TOJIYYCHHBIH H3 KPOBH, KOTOPBIH COACPIKHUT IIa3My (HampHMep, LEeIbHYI0 KPOBb, IIA3My KPOBH HJIHM UX (DPAKIIN).
TepMuH «M71a3Ma» HCHOJNB3YETCA B €0 OOBIMHOM CMBICIC UIA OOO3HAYCHHUS JKUAKOTO KOMIIOHCHT KPOBH
COJIOMCHHOTO/0IC THO-KEITOTO I[BETA, COCTOSAMICTO M3 MPUMEPHO 92 % Boabl, 7 % OCIKOB, TAKUX KaK aibOyMHH,
raMMa-ria00yJIHH, aHTH-TeMO (PHIbHBIH (hakTop U Apyrue (pakTopsl CBEPTHIBAHKA KPOBH, a Taloke 1 % MUHEpaTbHBIX
COJICH, caxapoB, JKUPOB, TOPMOHOB H BUTAMHHOB. HeorpaHUUMBArOIIIE MPUMEPHI MPENAapPaTOB KPOBHU, COACPIKAMIMX
IIa3My, MIPUIOJHBIX A1 NPUMEHEHHI B CIOCO0AX COIJIACHO JAHHOMY H300PETEHHIO, BKIIOYAIOT LICTBHYIO KPOBb,
00padOTaHHY 0 AHTHKOATY ITHTOM (Hampumep, D/ TK, murpaTom, okcaaatoM, TeIapyuHOM | T. [.), MPETIapaThl KPOBH,
MOJTyYCHHBIC MyTeM (DHIIbTPALUHU LETbHOH KPOBH, YTOOBI YAATHTH JCHKOLHTHI (WICHKOPEAYKIHSD)), MPEmapaThl
KpPOBH, COCTOSIIHMC W3 IUIA3MbI, MOJYYCHHOW Ima3Madepe3oM winm adepe3oM, CBE)KE3aMOPOKCHHYIO ILIA3My,
npenmapaTsel KPOBH, COCTOAINUC B OCHOBHOM H3 OIIHIJIGHHOfI IIJIA3MBI, H IPETIapaTel KPOBH, COCTOAINUEC B OCHOBHOM H3
(ppaximii mia3Mel. B HEKOTOPHIX CIy4asx MpEmapar ILIa3Mbl, KOTOPBIH HCHONB3YETCS, HE SBJLICTCS MPEmapaToM
I1a3MBbI HGHBHOﬁ KPOBH, IO YUCM IOAPAZYMECBACTCA, UTO NPCIAPAT HEC ABJACTCI I.[CJIBHOfI KPOBBIO, MO3TOMY B HCM
OTCYTCTBYIOT OJHH WIH O0ice KOMIOHCHTOB, NMPHCYTCTBYIOINWX B LEIBHOH KpPOBH, TAKHX KAK 3PHTPOLHUTEHI,
JICHKOLMTHI U T. [., IO MCHBIIEH MEPE, B TOH CTENICHH, B KOTOPOH 3TH KOMIIOHEHTBI PUCYTCTBYIOT B LICJILHOM KPOBH.
B HEKOTOpHIX CiIy4asx Ipemapar IIa3Mbl MO CYINECTBY, CCIIH HE TOJHOCTBIO, SIBISICTCS CBOOOTHBIM OT KIICTOK,
TPUYEM B TAKHX CIYHasX COACPKAHUE KICTOK MOKET COCTaBIATH 5 % Mo 00beMy mwim MeHee, Hanpumep, 1 % wmu
MmeHee, B ToM uncie 0,5 % umm MeHee, IPH 3TOM B HEKOTOPBIX CIyHasX CBOOOJHBIC OT KJICTOK (DPAKIMH TIJIA3MBbI
KPOBH TPEICTABILIIOT COOOH Te KOMIO3HIHH, KOTOPBIC MOJHOCTBIO JIUIICHBI KJICTOK, TO €CTh, OHH HE COACPIKAT

KIICTKH.

CGop mpenapaTtoB KPOBH, COJCPKAIMX KOMIIOHEHTHI IUIA3MBI. BapHaHTBI OCYINECTBICHHS CIIOCOOOB,
OMMMCAHHBIX B JAHHOM AOOKYMCHTC, BKIIFOYAIOT BBCACHHUC NMPEMAPATOB KPOBH, COACPKAIMUX KOMIIOHCHTHI IJIA3MBI,
KOTOPBIC MOTYT OBITh TOJYYCHBI OT JOHOPOB, B TOM HHCJC JIOACH-TOOPOBONBICB. TCPMHUH «IIOIYUCHHBIH OT
YEIOBEKA» MOXKET OTHOCHTHCS K TaKUM MpoaykraM. CriocoOBI MOTyUYCHHUS COACPKANMX IUIA3MY MPENapaToB KPOBH
OT JOHOPOB XOPOINO HW3BCCTHHI B MaHHOH oOmactwu Texaukd. (Cwm., Hampumep, AABB TECHNICAL MANUAL,
(Mark A. Fung, et al., eds., 18th ed. 2014), BKIIOUCHHYIO B JAHHBIH JOKYMCHT B KAUCCTBC CCHLIKH).

B ogHOM BapHaHTE OCYIIECTBICHHUA KPOBb MOJIYyYArOT MOCPEACTBOM BCHONYHKIMH. B apyrom BapHaHTe

OCYLICCTBJICHHS BCHONMYHKIMA NPESACTABICT COOOH COWHHYHYK BCHONMYHKLIMI). B OpyroM BapuaHte
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OCYIIECTBJICHHS HE IIPHMEHSIOT BOCIIOTHEHHE 00BEMa KPOBH (DH3HOJIOTHIESCKHM PacTBOPOM. B mpeamoururebHOM
BAPUAHTE OCYINECCTBICHUS METOA IDIazMadepe3a HCIONB3YIOT AU MOJIYYCHHS IPENapaToB KPOBH, COACPIKAIIUX
mrazMmy. [lmasmadepes MOXKET BKIIOYATh yAAJCHHE 00BeMa IDIa3Mbl C IMOMPABKOH HAa MAacCy C BO3BPAINCHHEM
KJICTOYHBIX KOMIIOHCHTOB JOHOPY. B mpeanouTHTeIbHOM BApHAHTE OCYINECTBICHHS IUTPAT HATPHA HCIOJIb3YETCS
BO BpeMsA Imta3maepesa, 4TOOBI NMPEIOTBPATHTH CHIAHHE KICTOK. (OO0BeM COOpPAHHOW OT JOHOPA IUTA3ZMBI
MPEATNOYTUTEIPHO COCTABILIET 0T 690 g0 880 Mul mocie BBEACHHA LUTPATa U MPEANOYTHTEIBHO COOTHOCHTCH C

Maccoil JoHOpA.
3. @paxuuu miazMel

Bo Bpemsa Btopoii MupoBO# BOIHBI BO3HHKIA MOTPEOHOCTh B CTAOMIBHOM ILIA3MO3AMCHHUTENC, KOTOPBIH
MOYKHO OBUIO HCIIOJIb30BaTh HA MOJIe 00, KOTa COJIAATHI TEPSUTH OOJIBIIOE KOJIMYECTBO KPoBU. B pesynbrare Obutn
pa3paboTaHbl CIIOCOOBI MOJYUCHUA THO(DIIH3HPOBAHHON miaa3Mbel. OIHAKO HCIIOJB30BAHHUC JTHO(PHIH3HPOBAHHOM
mIa3Mbl OBUIO 3aTPYJHEHO B OOCBBIX CHTYAIHAX, TaK KAaK I €€ BOCCTAHOBJICHHA TpeOyeTcsd CTCpIIbHAL BOJA. B
KauecTBE aTbTCPHATUBHI JOKTOP 3. KOH MPeAno oK1, 4T0 MOYKHO HCIIOIB30BaTh AIb0YMHH, H MPUTOTOBHJI TOTOBBII
K IPUMCHECHUIO CTA0MIIbHBIM PAaCTBOP, KOTOPBIH MOKHO BBOAUTH HE3AMEIIUTEIIBHO A JleyeHuA moka. (Cm. Johan,
Current Approaches to the Preparation of Plasma Fractions B (Biotechnology of Blood) 165 (Jack Goldstein ed., 1st
ed. 1991)). B mpouenype aokropa KoHa ams oummeHus (Dpakuuii mia3Mbl HCTIOJIB30BAJICSA XOJIOJHBIH ITAHOI
Onarozmaps ero ACHATYPHpPYIOLIEMY NCHCTBHIO M HCIOJIB30BAJIOCh H3MECHEHHE pH U TeMmeparyphl U1l JOCTIDKCHHS

pa3aeiICHHs.

BapuaHT OCYINCCTBICHHS ONHCAHHBIX B JAHHOM JOKYMCHTE CIIOCOOOB BKJIFOYACT BBCACHHE CYOBEKTY
(paximii mia3Mel.  DpaKUMOHHPOBAHHEC MPEACTABIICT COOOW MPOIECC, C MOMOIUBID KOTOPOTO ONPEACICHHBIC
TOATPYIIIBI OSTKOB OTACISIOT OT IIa3MbL. TEXHOJIOTHS (PPAKIHOHUPOBAHKS H3BSCTHA B TAHHOW O00JIACTH TCXHHKH U
OCHOBAHA Ha >Tamax, pazpadoranHbix Cohn et al. B 1940-x romax. (E. Cohn, Preparation and properties of serum and
plasma proteins. IV. A system for the separation into fractions of the protein and lipoprotein components of biological
tissues and fluids. 68 J Am Chem Soc 459 (1946), BKIIFOUCHHAS B JAHHBIA JOKYMCHT B KAYCCTBE CCBLIKH). OTOT
MPOLECC BKJIFOYACT HECKOJIBKO ITANMOB, 4 KAXKIBIA ATANl BKIOYACT MPHMCHCHHE OMPEACICHHBIX KOHICHTPALHUI
3TAHOJIA, 4 TAKXKC CABHIOB pH, TEMIICPATYPBI H OCMOTHYCCKOIO AABJICHHUA, KOTOPBIC MPUBOIAT K I/136I/IpaTCJ'[I>HOMy
ocaxAcHUIO Ocnmka. [IpenumuTaTsl TAakKe Pa3Ne/BIEOT C MOMOMIBIO ICHTPHU(YTHPOBAHHUS WM NMPCIHITHTAIHH.
OpUTHHATBHEIH «TPOTeCC (PpaKIHOHHPOBAHHA 0 KOHY» BKIFOUACT pa3AcIcHIE OCITKOB YCPe3 MPCIUITATATH HA AT
(ppaximii, 06o3HaueHHBIC Kak (paxuwms I, ¢ppaxmus [I+HI11, ppaxous V-1, ppaxmus V-4 u ¢ppakous V. Ans0ymMuH
OBLT ICPBOHAYAIHHO HACHTH()HIIMPOBAH KAK KOHCUHBIH MPOAYKT ((ppaxmmsa V) 3toro mporecca. B cooTBeTcTBHU C©
BAPHAHTAMH OCYINECCTBICHHS H300PCTCHISA KaXKaas (Ppakiys (WITH SITF0AT W3 TPCSAMCCTRYFOIICTO ITANa PAa3ACICHHN)
COJCPIKHUT HITH MOTCHIHATEHO COACP/KHUT TCPANICBTHUYCCKH MOJIe3HbIC (ppakumu 6emka. (Cum. Thierry Burnouf, Modern
Plasma Fractionation, 21(2) Transfusion Medicine Reviews 101 (2007); Adil Denizli, Plasma fractionation:
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), u matentst CIITA NeNe 3869431, 5110907, 5219995, 7531513
n 8772461, KOTOPHIC BKITIOUCHBI B JAHHBIH JOKYMCHT MOCPCACTBOM CCBITKH). /)11 TOTO YTOOBI Oy YHTh KOHKPCTHEIC
OenKoBBIC (PpaKIHH, MOXKHO KOPPEKTHPOBATh NPHUBCACHHBIC BBIIIC SKCIICPHMCHTAIBHbBIC TAPAMETPBL.

CoBceM HeTaBHO, (PPAKLHOHUPOBAHHUE JOCTHUTJIO JOTOJTHHTCIBHOMN CIIOKHOCTH, H CIICIOBATCIBHO,

COCTABLICT AONMOJTHUTCIIBHBIC BAPHAHTHI OCYIICCTBICHHA JAHHOTO I/1306pe’1'CHI/I}I. 3TO0 HEIABHECS YBCHUICHUC
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CITO’KHOCTH TIPOM30ILIC 324 CUET: BBEACHWS XpoMmarorpauu, YTO NPHBEIO K BBHIICICHHIO HOBBIX OCIKOB M3
CYILECTBYIOINNX (DPaKLMii, TAKHX KaK KPHONPCIMITHTAT, KPHO-0O0CTHCHHAA IIa3Ma U (ppakuun KOHA; MOBBIMICHHS
BeiieicHuss  1gG  myTeM WHTErpammu  Xpomarorpagum  H - mporecca (PPaKUHOHHPOBAHHA OSTAHOIOM, H
CHIDKCHUS/WHAKTUBAIMH/y naincHusA supycos. (Id.) Lt 3axmsara 6¢nkoB npu (pusHonormucckux pH u HoHHOM crie
MOXET OBITh HCIIONH30BAaHA AHHOHOOOMEHHAsA Xpomarorpaus. ITO COXpaHACT (PyHKIHOHAIBHYIO AKTHBHOCTD
OenkoB w/wmm (paknuii OcikoB. ['emapwH M MOHOKJIOHAJBHBIC AHTHTENA TAKXKE HCIOIB3YIOT B ad@uuHHOH
xpomarorpaguy. CHeOUANTHCTY B JAHHOW 00NACTH TEXHUKH JOJDKHO OBITh MOHATHO, YTO MAPAMETPHI, ONMHCAHHbBIC
BBIIIIC, MOTYT OBITh H3MEHEHBI U MOIyUYCHUS (PpaKImii, COACPKAMHX KOHKPETHBIC KeIaeMBbIe OCTKH IIA3MBbL.

B onHOM W3 BapHAHTOB OCYIICCTBICHHA JAHHOTO H300pETCHHUS IUIA3My KPOBH (DPAKIMOHUPYIOT B
MPOMBIIIUICHHBIX ~ YCJIOBHAX. 3aMOpOKCHHYIO IIa3My pasmopaxkusator npu  1-4  °C.  HenpepsisHOoe
OCHTPU()YTHPOBAHHE C OXJOKICHHEM INPHMEHAIT K TalOH Ia3Meé M BBLACTAIOT KPHOIPELHITHTAT.
BoccranoBneHHBIN KpHONpenumuTar 3amopaxusaroT mpu -30 °C wim Hwke U coxpawsor. Kpuompenumurar-
OOCHHCHHYIO («KpHO-OOCTHCHHYIO») ILIa3My HE3aMCIIHTCIBHO OOpadaThBAlOT A 3axBara (C IOMOIIBIO,
HanpuMep, HePBHYHOHN XpoMarorpaduu) JaOHIbHBIX (PAKTOPOB CBEPTHIBAHUA KPOBH, TAKUX KaK KOMIUICKC (pakTop
IX ¥ ero KOMIIOHCHTHI, a TAKKC MHTHOHTOPOB NPOTEa3bl, TAKUX KAk AHTUTPOMOWH U mHruOuTop Cl 3CTEepassl
TNocnenoBarebHOE IEHTPH(PYTHPOBAHHE H BBIACJICHHE NMPEIHMIMTA MOYKHO INPHMEHATHh HA MOCJCAYIOIHX STamax.
Taxue MEeTOABI H3BECTHBI CIICIHATICTAM B JAHHOH 00ACTH TEXHUKH H ONHCAaHBI, HampuMep, B mateHTax CIITA NeNe
4624780, 5219995, 5288853 u 3aaBKkax Ha mateHT CIITA NeNe 20140343255 u 20150343025, coaepskaHue KOTOPBIX
B IIOJTHOM 00'bEME BKJIFOUCHO B JAHHBIH JOKYMEHT IOCPEICTBOM CCBHLUIKH.

B oxHOM BapHaHTE OCYIIECTBICHHA H300peTEHHA (PPAKLHS IUIA3MBI MOKET COACPIKATH (PPAKLMIO ILIA3MEBI,
COACPIKAINYIO 3HAYHTCIPHYIO KOHIICHTPAIMIO anbOyMHHA. B apyrom BapHaHTE OCYINECTBICHHUS H300PCTCHUS
(pakmmsA MIA3MBI MOYKCT COACPIKATH (DPAKIHIO ILIA3MBI, COACPKAINYI0 3HAYHTCIIBHYIO KOHICHTpamuro 1gG wimm
BHYTPHBCHHOTO mMMyHOT100ymmHa (IGIV) (Hampumep, Gamunex-C®). B apyromM BapHaHTS OCYINCCTBICHHA
w300peTeHHUA (PPAKIEA IIA3MbI MOXKET COACPKATh (ppakiruro mia3Mel IGIV, Takyro kak Gamunex-C®, xoTopas OsL1a
MO CYIICCTBY HCTOLICHA B OTHOIICHHH HWMMyHOTIoOyimHA (IgG) ¢ mOMOIBIO METOMOB, XOPOIIO H3BECTHBIX
CHEIHUATINCTY B JAHHOW 00JIACTH TEXHHUKH, TAKHX KaK, HAPHMEP, OMOCPEAOBAHHOE MPOTEHHOM A mcTomeHune. (CMm.
Keshishian, H., et al., Multiplexed, Quantitative Workflow for Sensitive Biomarker Discovery in Plasma Yields Novel
Candidates for Early Myocardial Injury, Molecular & Cellular Protecomics, 14 at 2375-93 (2015)). B
JOTOJTHUTCIBHOM BAPHAHTS OCYLICCTBIICHHS H300peTCHHSA (PPAKLHS MIIA3MBI KPOBH MOKET MPEACTABIATH COOOH Ty,
B KOTOPOii IO CYIIECTBY BCC U3 (PAKTOPOB CBEPTHIBAHKSA KPOBH YIAICHBI I TOTO, YTOOBI COXPAHUTH H(P(PCKTHBHOCTD
(ppakuuy C TOHW)KCHHBIM PHCKOM TPoMO030B. Tak, Hampumep, (ppakmus ImIa3Mbl MOXKET HPEACTABIATh COOOH
(paknuro 1wrasmel, onucaHHyr B mareHTe CIITA No 62/376529, xotopsrii noxan 18 asrycra 2016; coaepskanue
KOTOPOTO B ITOJTHOM 00bEME BKIIFOUCHO B JAHHBIH JOKYMECHT MOCPEICTBOM CCBLUIKH.

4. Tlpemaparts ams0yMuHa

CrneumanucrtaM B JaHHOH 0OIACTH TEXHHKH H3BECTHO, YTO CYIICCTBYET ABE OCHOBHBIC KATCTOPHH
mpenapatos anpOymMuHa maasMel («APP»):  ¢pakomsa 6enmka mmasmsr («<PPF») u pactBop ampOymmHA 4eTOBCKA
(«<HAS»). PPF saBnseTcs mpoW3BOIHBIM MpoOIecca ¢ 00J1ee BEICOKAM BEIX0A0M, yeM HAS, HO mMeeT 0071¢¢ HHBKYIO
MHHHMAITBHYEO YHCTOTY ambOymuHa, yeM umeer HAS (>83 % s PPF u >95 % mtr HAS). (Production of human
albumin solution: a continually developing colloid, P. Matejtschuk et al., British J. of Anaesthesia 85(6): 887-95, at
888 (2000)). B merotopeix ciayuasx PPF mmeer umcrory ansbymmHA, paBHYO 83-95 % wim, B adbTepHATHBHOM

Bapuanre, 83-96 %. Uwmctora anpOymMuHA MOKET OBITH ONPEJCICHA C NMOMOMIIBIO 3JEKTpodope’a WM APYTHX
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AQHATH30B KOJMUYECTBCHHOTO ONPEACICHHS, TAaKUX KAaK, HAIPHMEP, Macc-CrieKTpoMeTpus. Kpome Toro, HeKoTopsle
ormerum, yro PPF mMmeer HeaocTaTok mM3-3a MPHUCYTCTBHA OCIKOBBIX «mpmMeceii», Takux kak PKA. Id. Kak
crnencTeue, npenaparsl PPF moTepsiin momy IpHOCTh KaK MPenapaThl ATbOYMAHA IUIA3MBL, H JKE OBLTH HCKITIOUCHBI
w3 @apmakonen HEKOTOPBIX CTpaH. Id. B ormmtme ot 3tux mpoOieMm, JaHHOC W300PCTCHHE ACTACT IOJIC3HBIM
HCTIOJTE30BAHUC ITHX «mpuMmecei». Kpome a-, B- u y-rmoOymHOB, a Takke BeeynoMsaHyToro PKA, cmoco6sr mo
H300PETCHHUIO UCHOTB3YIOT AOTOJHATEIbHbIC OCIKH HTH APYTHE (PAKTOPHI H3 «IIPAMECEH», KOTOPBIE CIIOCOOCTBYIOT
TAKHM TPOLIECCAM KaK HEHPOTCHE3, BBUKHBACMOCTDh HEPBHBIX KICTOK, YIYULNICHHE KOTHUTHBHON HIIH ABHTATCIHHOM
(P)YHKIMH B CHHKCHHE HEHPOBOCTIATICHHUA.

CrernmamictaM B JAaHHOH OOIACTH TEXHUKH OyJET MOHATHO, YTO CYHICCTBYIOT, HJIM CYINCCTBOBAH,
HECKOJIBKO KOMMepueckux HcTouHHKOB PPF («xommepueckue mpemapatsl PPF») Onu Brmouaror Plasma-Plex™
PPF (Armour Pharmaceutical Co., Tappurays, mTtar Hero-Hopk), Plasmanate™ PPF (Grifols, Krieiiton, mrat
Cesepras Kapoymaa), Plasmatein™ (Alpha Therapeutics, Jloc-Anmkenec, mrar Kamudopuus) u Protenate™ PPF
(Baxter Labs, Inc. Aupduna, mrat UnmuHOHC).

CrermamicTaM B JaHHOH OOJIACTH TEXHUKH TAKoke OyACT MOHATHO, YTO CYINSCTBYIOT, HIIH CYIICCTBOBAJIH,
HECKOJIbKO KOMMepueckux HCTOuHHKOB HAS («xommepueckue mpenaparsl HAS») Onu Brmouaror Albuminar™
(CSL Behring), AlbuRx™ (CSL Behring), Albutein™ (Grifols, Kneiiton, mrat Cesepuast Kapomuaa), Buminate™
(Baxatla, Inc., BaunokOepn, mrar Mmmunoiic), Flexbumin™ (Baxatla, Inc., bsnroxOepH, mrar WMmmmHo¥c) u

Plasbumin™ (Grifols, Kneiiton, mrrar Cesepnast Kapomuna).

a. @paxuwms 6ekoB miazmsl (denoseka) (PPF)

B cooTBercTBHH ¢ KOMHCCHEH IO KOHTPOJEO KAuecTBa MUINECBBIX MPOIYKTOB H JICKAPCTBECHHBIX CPCICTB
CHIA («FDAY»), «(pakous OceikoB Imia3mbl (denoBeka)», win PPF, sBiuseTcs COOCTBEHHBIM HAHMMCHOBAHHECM
mpenmapaTa Ha3bIBACMOTO «CTCPHJIbHBIA PACTBOP OCITKA, COCTOAIMN M3 aNbOyMHHA H TIOOYJIHHA, MOJYYCHHBIX U3
mia3Mel yenoBeka». (Ceox peaepanpabix mpasua «CFR» 21 CFR 640.90, xoTOpEIi B IOJHOM 00BCME BKITFOUCH B
JAHHBIA JOKYMCHT MOCPSACTBOM cehutkd). Mcexomubnii matepuan PPF nmpeactassieT co0oif miasMy, BIACICHHY IO H3
LCTBHOM KPOBH, MOIyUCHHYHO, Kak mpeamucano B 21 CFR 640.1 — 640.5 (xoTOpBIi BKITFOUCH B JAHHBIH JOKYMCHT
TOCPEACTBOM CCBIJIKH), HJTH HCTOYHHK IUIA3MBI, OJyUCHHbIH, kKak mpeamucano B 21 CFR 640.60 — 640.76 (koTopsrit
BKJTFOUCH B JAHHBIH JOKYMEHT MOCPEACTBOM CCBIIKH).

PPF mpoBepsroT, YTOOBI ONMPEACTIATh COOTBETCTBHE CrieAyommM cTaHmaptam mo 21 CFR 640.92 (koTopsrit
BKJTFOUCH B JAHHBIH TOKYMEHT MOCPEACTBOM CCBIIKH):

(a) KoHeuHbIH Tpenapar A0DKCH MPSACTABIATh Co00i 5,0 +/- 0,30 mponcHTHBIH pacTBOpP OCIKA; 1

B) OOmmuii 6e70K B KOHCYHOM TIPETApPaTe JOJLKCH COCTOSTH IO MEHBIICH Mepe 3 83 MPOICHTOB
ans0yMuHa, 1 He Oonee yeM 17 mpoueHToB riao0ymmHOB. He 6oee 1 mponeHTa OT 001Iero KoaudecTsa Oenka T10/mKeH
coctaBaath ramMa-rio0ymmH.  CocraB O¢lTka ONMPEACIIOT MO METOAY, KOTOPBIH OBLT OJOOPCH MM KAKIOTO
npomussoguteas Jupekropom LIeHTpa OICHKH W H3YYCHHA OHOIOTHUCCKAX MPEHAPATOB KOMHCCHH MO KOHTPOITIO
Ka4eCTBA MUMICBBIX MMPOIYKTOB U JICKAPCTBECHHBIX CPEICTB.

B manHOM mMOKYMCEHTE «(hpakuma O¢TKoB ma3Meny Wik «PPF» OTHOCHTCS K CTCPHIIEHOMY PacTBOPY O¢iKa,
COCTOSINETO W3 ans0yMHHA W TI00YIHHA, TOJYYECHHBIX H3 IUIA3Mbl KPOBH UEJOBEKA, C COACPKAHHECM aJbOyMHHA,
paBHBIM, IO MeHbIIEH Mepe 83 %, ¢ He Gonee yeM 17 % rnobymmHOB (BKIFOUAst rmodymHb! al, 02, B 1 y) u Apyrux
OcTkoB TIA3MEL, | HE Oosee 1 % ramMa-rno0ynnHa, Kak OMPeACICHO ¢ MOMOINBEO YnekTpodopesa. (Hink, J.H., Jr.,
et al., Preparation and Properties of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS 2(174)

(1957)). PPF MoeT Takke OTHOCHTBCA K TBEPIOH (popMe, KOTOpas MPH CYCTICHANPOBAHAH B PACTBOPHTCIIC, HMCCT
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aHAJOTHYHBIH cocTaB. ®pakmusa obmero raodyInHa MOXKET OBITH ONpEJeIcHA MyTEM BBIMUTAHHA aNbOYMHHA OT
obmero 6emka. (Busher, J., Serum Albumin and Globulin, CLINICAL METHODS: THE HISTORY, PHYSICAL,
AND LABORATORY EXAMINATIONS, Chapter 10, Walker HK, Hall WD, Hurst JD, eds. (1990)).

b. Am6ymun (yenosexa) (HAS)

CornacHo FDA «anms6yMuH (YeIOBEKA)» (TakKe YIOMHHACMBIH B JAHHOM TOKYMEHTE Kak «KHAS») sBngercs
COOCTBCHHBIM HAUMCHOBAHHEM IIPENapaTa, Ha3bIBAEGMOIO «CTECPHJIBbHBIH PACTBOP aTbOyMHHA, IOJYHYCHHOTO H3
mrazMel yenoseka». (Ceox peaepampubix npasmit «CFR» 21 CFR 640.80, KOTOPBI B IOTHOM 00BbEME BKIIOUCH B
JAHHBIA JOKYMCHT MOCPESACTBOM CChUIKH.) VICXOmHBIN Marepuan Aad ans0yMuHA (UCTOBCKA) MPEACTABIACT CO00i
IUIa3My, BOCCTAHOBJICHHYIO H3 LECIbHOW KkposH, kak mpeamucaHo B 21 CFR 640.1 — 640.5 (koTopblii BKIIOUCH B
JAHHBIA JOKYMECHT MOCPEACTBOM CCBUIKH), HJIH HCTOYHHK ILJIA3MBI, TOTyUYCHHBIH, kKak npeamucano B 21 CFR 640.60
— 640.76 (xOTOpBIH BKIIOYCH B JAHHBIH JOKYMCHT NOCPEACTBOM CCHUIKH). JIpyrue TpeOOBaHHA K AIbOYMUHY
(uenoBeka), nepeunciacHsl B 21 CFR 640.80 —640.84 (xOTOpBIiH BKIFOYUCH B JAHHBIH JTOKYMEHT IIOCPEICTBOM CCBUIKH).

Ab0yMUH (4ETOBEKA) MPOBEPSIOT, YTOOBI ONMPEACTUTh COOTBETCTBHE clieayromuM cranaapraM mo 21 CFR
640.82:

(@) Konuenrpamusa Oenxa. KoHeuHBI mpemapaT JOJDKCH COOTBETCTBOBATH OJHOH M3 CJCAYIOLIHX
koHueHrparmii: 4,0 +/-0,25 mpouentnsriit; 5,0 +/-0,30 mpouenTHsrd; 20,0 +/-1,2 mpoueHtHbiii u 25,0 +/-1,5
MPOLCHTHBIH pacTBOp OemKa.

(b) Kommoszuuus 6enxa. Ilo MenpIneii Mmepe 96 mponeHTOB 00Iero Oeka B KOHEUHOM IIpenapare JoJDKeH
COCTaBJIATH AILOYMHH IO ONPEICICHHIO METOI0M, KOTOPBI OBLT 0I00PEH TSI KAXKI0TO MPOU3BOIUTEIST JIHPEKTOPOM
LleHTpa OUCHKH W W3YUYCHHS OHOTOTHYCCKHUX MPEHAPaTOB KOMHUCCHH IO KOHTPOJIFO KAUSCTBA MAIIECBBIX MTPOAYKTOB U
JICKAPCTBCHHBIX CPEIICTB.

B maHHOM TOKYMCHTC «anbOyMHuH (UcioBeka)» wid «HAS» OTHOCHTCS K CTCPHIBHOMY PAcTBOpPY OCiKa,
COCTOSINETO W3 ans0yMHHA W TI00YIHHA, MOJYYCHHBIX H3 IUIa3Mbl KPOBH UCJIOBEKA, C COACPKAHHEM aJbOyMHHA,
PaBHBIM, TIO MCHBIIICH Mepe 95%, He Goee yeM 5% o0y THHOB (BKTFOUAs IIOOYIHHEI ol, o2, B u ) 1 ApyrHe OCIKH
mia3Mbl. HAS MOXKET TakKe OTHOCHTECS K TBEPIOH (popMe, KOTOPAs MPH CYCNICHIUPOBAHUE B PACTBOPUTECIIC, HMCCT
aQHAJOTHYHBIH cocTaB. @pakuusa obmero raodyInHa MOXKET OBITh ONpPEIC/ICHA MyTeM BBIYUTAHHA aNbOYMHHA OT
o0rmmero 6emnxka.

Kak MosxeT OBITh MPH3HAHO OOBIMHBIME CIICIMATNCTAMH B JAHHOH oOnacTu TexHukH, (ppaknuu PPF uw HAS
MOTYT TaKke OBITh JHO(DWIH3UPOBAHBI WM HAXOAWTHCA B ApPyrod Teepmoit (opme. Takwe mpemaparsi, ¢
COOTBETCTBYIOIIUMHE TO00ABKAMH, MOTYT OBITh MCIIOJB30BAHBI ULl H3TOTOBIICHHUS, HAPUMEP, TabICTOK, MOPOIIKOB,
TpaHy1 Win Kamcyd Teepmast (opMa MOkeT OBITh NMPEcoOpa30BaHA B MPCTAPATHI I WHBCKIHA IyTCM CC
PacTBOPEHHA, CYCNICHAMPOBAHHA MU SMYJIbTHPOBAHUSA B BOJHOM HJIH HEBOJHOM pACTBOPHTENE, TAKOM Kak
pacTUTeIbHBIC WIIH JPYTHE TOA00HBIC MACTA, CHHTCTHUCCKIE TIHLCPH/IBI ATH(ATHYCCKUX KHCIIOT, CIOKHbIC 3(HUpPbI
BBICIIHX aTH(PAaTHICCKUX KUCIIOT HITH MIPOTHJICHTITHKOJIb; 1, CCIIH XKEIATEIHHO, C OOBIMHBIME JOOABKAMH, TAKUMH KaK
COMIOOMIN3AaTOPBI, W30TOHHYCCKUC AarcHTHI, CYCNCHAWPYIOINMC arcHTBL, OSMYJbraTOphl, CTA0HIM3aTOPBI M
KOHCEPBAHTEL

5. ®pakuuu ¢ YMCHBIICHHBIM KOJIHICCTBOM (DAKTOPOB CBEPTHIBAHUS

B apyrom BapmaHTE OCYIICCTBICHHSA H300pPETECHHSA HCIOIB3YIOT (DPAKIMIO IIA3MBI KPOBH, U3 KOTOPOI
VAaJCHBI IO CYINECTBY BCEX (DaKTOPBI CBEPTHIBAHUS KPOBH JJIS TOTO, YTOOBI COXpaHHUTh 3(P(PeKTHBHOCTD (ppaKmuu C

TOHHKCHHBIM PUCKOM TPOMO030B. Y IOOHO TO, YTO MPEenapaT KPOBH MOKET OBITH MOJIYUCH OT MOJIOZOTO TOHOPA HITH
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TPYIIIBI MOJIOBIX TOHOPOB H MOKET OBITh 0CBOOOXKICH OT IgM, ¢ TeM 4TOOBI 00eCTIeUnTh IPEenapaT MOJIOA0H KPOBH,
KoTOPBIi ABiIeTCT ABO-coBMecTHMBIM. B HacTOsmICe BpeMS I1a3Ma, KOTOPYIO ICPETHBAIOT, ABIHICTCI COBMCCTHMOM
no TuIry kposu ABO, Tak Kak NPUCYTCTBHE €CTECTBCHHBIX AHTUTEN K AaHTHTCHAM A 1 B MOXKET IPUBECTH K peakmusIM
TpaHcy3un. Ilo-Bumumomy IgM oTBeuaer 3a TpaHC(y3HOHHBIC PEAKIUH, KOTJA MAIMECHTHI MOTYYaroT IJIa3My, HE
spiorornyocs ABO-comectumoii.  Yamanenme IgM w3 mpemaparoB wim (pakumii KPOBH IOMOTAET YCTPAaHHTh
TpaHC()y3HOHHBIC PEAKIMH Yy CYOBCKTOB, KOTOPHIM BBOAT IpEmaparsl KPOBH W (DPAKIMHU IUIa3MbI KPOBH IIO
H300pETEHHIO.

COOTBETCTBCHHO, B OHOM BapHAHTEC OCYLICCTBICHHUS JAHHOEC H300PETCHHUE OTHOCHTCSA K CIIOCO0Y JICUCHUSA
WM Tpo(UIAKTHKE y CyOBEKTa BO3PACTHOTO MATOJIOTHYECKOTO COCTOSIHHS, TAKOTO KaK KOTHHUTHBHOE HITH
JBHIATCIPHOEC HapyIICHHE, HeHpoBocmaieHue wim HehponercHepaumus. Crnoco0 BKIIOYAET BBEACHHE CYOBCKTY
mpenapara KpoBH WIH (PPaKIUH KPOBH, NOJYyUYCHHOH W3 ICIBHOH KPOBH OT HHAMBMAA WM TPYIIIbI HHAUBUIOB,
MpUYEM TpenapaT KpoBH WM (DPakiys KPOBH IO CYIIECTBY JHMINCHBI (a) MO MEHbIIEH Mepe ogHOTO (hakropa
ceepThBanusd w/uan (6) IgM. B HEKOTOpBIX BapHAHTAX OCYINCCTBICHHA HHAMBUA(BI), OT KOTOPBIX MHOJYUCHbI
mpenapat KpoBH HIH (pakuusa KPOBH, IPEACTABILIIOT COOOH MOJNOABIX HHAMBUIOB. B HEKOTOPBIX BapHAHTax
OCYLICCTBJICHHS IPEenapaT KPOBHU IO CYLICCTBY JIMIICH IO MCHBINCH Mepe OXHOTO (hakTOpa CBEPTHIBAHUA KPOBH H
IgM. B ompezaeneHHbIX BapHAHTAX OCYIICCTBICHHS MPENMapaT KPOBH MO CYINECTBY JHIICH (pudpuHOreHa ((pakropa
I). B nomosHHTETBHBIX BAPHAHTAX OCYINECTBJICHHS NpENapar KPOBH IO CYWIECTBY JHINCH 3PUTPOLMTOB H/HIIH
JeHKOIUTOB. B Apyrux BapHaHTax OCYINCCTBICHHA NpPENapaTr KPOBH MO CYINECTBY JHIICH KJICTOK. B apyrux
BAPUAHTAX OCYLICCTBJICHHA NPEMapaT KPOBH MOJYYCH M3 IUIA3Mbl. Takue BAPHAHTHI OCYLICCTBICHHA JAHHOTO
H300pETeHHA, KPOME TOTO, MOAACPKUBAKOTCS 3asBkoi Ha mateHT CIIIA Ne 62/376529, moxanHo# 18 asrycra 2016,

KOTOPas B IIOJHOM 00bEME BKIIFOUYEHA B JAHHBIH JOKYMEHT NOCPEICTBOM CCBLIKH.
6. JleyeHuWe TpH MOMOIIH OOOTAICHHBIX OCITKOM NMPENapaToB OCIKa MIa3MBbI

B OmMONHUTENBHBIX BapHAHTAX OCYLICCTBICHHSA H300pPCTCHHS HCTOJNB3YIOT (DPAKIMIO IIa3MbI C
VMCHBIICHHOW KOHLCHTpAaUeH anb0yMuHa N0 CpaBHEHUIO ¢ PPF, HO ¢ yBEIMUCHHBIM KOJIMUECTBOM INIOOYJIHHOB H
JPYTHX OCTIKOB IDTa3MBI (TeX, KOTOPBIC OBLTH Ha3BaHBI KIPUMECIME»). BapuaHThI ocyImecTsiacHu, Takue Kak ¢ PPF,
HAS, smroarom I u 3moarom II/III, Bce 3(ppekTHBHO HIICHBI (PAKTOPOB CBCPTHIBAHHMA KPOBH. Takue (ppakumuu
IUIA3MBl  1aice HA3bIBAIOTCS «OOOTAICHHBIC OCIKOM mpemaparbl Oeika Ima3Mmbel». Hanmpumep, B BapuaHTe
OCYILCCTBJICHHS N300PCTEHI MOYKET HCTIOIB30BAThCA 0OOTANICHHBIH OSIKOM HpenapaT OeKa IIa3Mbl, COCTOSIIII
w3 82 % amsOymuHa 1 18 % rno0yIwuHOB ¢, f U Y U ApYTHX OCIKOB IJIA3MBL. B Apyrom BapHaHTE OCYINCCTBICHHA
W300PCTCHUA MOJXKCT HCTIONNB30BAaThCA OOOTAIICHHBIN OCTKOM mpemapaT Ocika mmasmsbl, coctosmuii w3 81 %
ansbymuHa U 19 % 06y HHOB 0, B W Y W/win ApyruxX OCIKOB INIA3MBL. B apyroM BapHAHTC OCYINCCTBICHHA
W300PCTCHHA MOJKCT HCMOJB30BATHCA OOOTAINCHHBI OCITKOM mpemapar Oenmka mimasmel, coctosmumii w3 80%
ansbymuHa u 20% rmoOynmwHOB ¢, W y W/wim ApyruxX OCAKOB IIA3MBL. B JOMOJHUTCIBHBIX BAPHAHTAX
OCYIICCTBIICHHUSA H300PCTCHUA MOTYT UCTIOTB30BaThC O0OOTAMICHHBIC OCTKOM MPETAPAThl OCITKA TIA3MBL, COCTOSAIINC
w3 70-79% amsOymMuHA H, COOTBETCTBCHHO, 21-30 % TnoOymwHOB o, f W Y W/win APyrux OCIKOB MmasMel. B
JOTIOTHATETbHBIX BAPHAHTAX OCYINCCTBICHHA H300PETCHHA MOTYT HCIOJB30BAThCS OOOTANICHHBIC OCIKOM
mpenapaTs! O€JIKa IIa3MBlL, cocTosmue u3 60-69% anrs0yMuHa H, COOTBETCTBEHHO, 3 1-40% rnobymHOB o, B 1y u/umu
JpYTHX OCJNKOB IIa3Mbl. B JONONHHTETBHBIX BAPHAHTAX OCYINECTBICHHS H300PETCHHUS MOTYT HCIOJB30BATHCS
o0orameHHbIC OCTKOM TPETIAPATHl OCITKA IIa3MBbl, coctosamue u3 50-59% amsOymuHa H, COOTBETCTBCHHO, 41-50%
OOy JIHHOB 0, 3 U Y W/HIH APYTHX OCTKOB MIA3MBL. B TOTIOTHATCIHHBIX BAPHAHTAX OCYIICCTBIICHHUS H300PCTCHUA
MOTYT HCIIOJTb30BATHCA OOOTAIICHHBIC OCIKOM MPemaparhl Ocika miasMmel, coctosmue u3 40-49% anpbymuHa U,
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COOTBETCTBCHHO, 51-60% rmoOynmmHOB o, B ¥ Y W/umm apyrux OCIKOB IDIa3Mbl. B JOMONHHTEIBHBIX BapHAHTAX
OCYIICCTBIICHHUA H300PCTCHUA MOTYT UCTIOTb30BaThC O0OTAMICHHBIC OCTKOM MPEHAPATHI OCITKA TIA3MBL, COCTOSAIIHG
3 30-39% anpOyMuHA W, COOTBETCTBEHHO, 61-70% rnoOymmuHOB ¢, B W y w/wim apyrux OenkoB mia3Mel. B
JOTIOTHUTEIbHBIX BAPUAHTAX OCYINCCTBICHHA H300PETCHHA MOTYT HCIOJb30BAThCS OOOTANICHHBIE OCIKOM
mpenapaTs OeJIKa IIa3MelL, coctosmue u3 20-29% ans0yMuHa B, COOTBETCTBEHHO, 71-80% rnobymHOB o, B 1y u/umu
JpYTHX OCJKOB IIa3Mbl. B JONOJHHTETBHBIX BAPHAHTAX OCYINECTBICHHS H300PETCHHUS MOTYT HCIOJb30BATHCS
oborarmeHHbIC OCJIKOM Tpenaparsl OemKka mia3Mel, coctosmue u3 10-19% amOymuHa 1, COOTBETCTBEHHO, 81-90%
OO0y JIHHOB 0, B U Y /WU APYTHX OCTKOB IIA3MbL. B TOTOTHHTEIHHBIX BAPHAHTAX OCYIICCTBIICHH H300PCTCHUA
MOTYT HCIOJIB30BAThCA OOOTAICHHBIC OCIKOM Mpemaparsl Oelika IUIa3MBbl, coctosmue u3 1-9% anpOymuHa H,
COOTBETCTBCHHO, 91-99% o0y MHOB 0, 1 Y W/WIH JpyTrux OCIKOB IIA3MBL. B Ipyrom BapHaHTE OCYINCCTBICHUA
H300peTeHHA MOTYT HCIIOJB30BaThCsA OOOTAICHHBIC OCIKOM mpemapaThl Oenka IUazmsl, cocrosmue u3 0 %
ansOymuHa U 100 % rnoOyIHHOB 0, B U Y B APYTHX OCIKOB ILTa3MBI

BapuaHTel OCYINEGCTBICHHA JAHHOTO H300PETCHHA, ONMHCAHHBIC BBIMIC, MOIYT TAKOke HMETh OO0IIuUC
KOHILCHTpAIMK raMMa-Tro0yauHa 1-5 %.

Creru(piaeckye KOHICHTPAIMH OEIKOB BO (DPAKIMU IIA3MbI MOTYT OBITH ONPEICIICHBI C HCTIOIb30BAHUEM
METOJOB, XOPOIIO H3BECTHBIX YCJIOBEKY, HMCIOIIEMY OOBIMHYIO KBATH(DHKAIMIO B JAHHOH OOMACTH TCXHHKH. B
KauecTBe NMPHUMEPA, a HE OTPAHHUCHHUSA, TAKHE METOABI BKIIOYAIOT 3NEKTpodopes, Macc-crnekrpomerpuro, MDA u
BECTCPH-0JIOT aHAH3.

7. TlonyueHue (ppaxumii MIa3MbI

Cnoco6s1 monyuenus PPF u apyrux (paxuuii mia3Mbel XOpOLIO H3BECTHBI OOBIYHBIM CIICLIHATIHCTAM B
JaHHOW O0OIacCTH TEXHHKH. BapuaHT OCYINECTBJICHHA JAHHOTO H300peTeHHs ofecmeunBacT cOOp KpOBH,
HCTIONIBb3Y EMOH MPH MOJyuCHUH (Ppakiuy OCIKOB IUIA3MbI YSIOBEKA, B KOJIOAX C IUTPATOM HITH AHTHKOATYJISTHTHBIM
IUTPATHBIM PACTBOPOM JCKCTPO3bI [UII WHTHOWPOBAHHS CBCPTHIBAHHSA KPOBH, C MOCICAYIOIHM Pa3lciICHHEM
¢paxumii 1, 1T+, IV u PPF, cormacuo cnocoOy, omucanaomy B Hink et al. (Cwm. Hink, J.H., Jr., et al., Preparation
and Propertics of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS 2(174) (1957), koTopas
BKITIOYCHA B TAHHBIH JOKYMCHT MOCPSACTBOM CChUTKH). COTIACHO 3TOMY CIIOCO0Y, CMECh MOKET OBITh COOpaHa mpH
2-8 °C. Ilmazmy BOCICACTBUH MOKHO OTJCIUTH MOCPEACTBOM HeHTpupyruposanus mpu 7 °C, yIaIHTh U COXPAHATD
mpu -20 °C. 3areM mma3My MOXHO pazMoposuts npu 37 °C u (ppakuHOHUPOBATH, MPEAMOUTHTEIFHO B TCUCHHC
BOCBMH YACOB MOCJIC H3BATHA C XpaneHUs mpu -20 °C.

[Tnazmy MOXHO OTAETATH OT (ppaxuyu I, nemons3ys 8 % stanon mpu pH 7,2 u Temmneparype -2-2,5 °C ¢
KOHIICHTpaIueH 6emka 5,1-5,6 npoueHTa. XomomHb 53,3-mpOUCHTHBINA 3TaHOT (176 MY/ MIa3Mbl) C ANCTATHBIM
oygpepom (200 mur 4M pacteopa anerara Hatpus, 230 M IeagHO#H YKCycHO# kucinoTel u H)O mo 1 1) MoryT OBITH
JI00aBICHBI C IOMOMIBIO ITUIICTKH CO CKOPOCTHEO, HanpumMep, 450 MII/MHH PH MOHIKEHAH TEMIICPATYPBI IDIa3MBbI 10
-2 °C. ®paxmus [ MokeT OBITH OTACICHA M YAAJICHA U3 3TF0aTa (3oata ) mocpeAcTBOM YIbTPAUCHTPU(DYTHPOBAHAA.
OHOPHHOTCH MOKCT OBITh MOMYUCH W3 (ppakimu | B COOTBSTCTBHU ¢ METOJAMH, XOPOIIO H3BCCTHBIMH OOBIHBIM
CICIHATHCTOM B TAHHOH OOJNIACTH TCXHUKH.

Opaxiuro [[+I1 MoxkHO OTAEIUTD OT 3mr0ata | myTem pasBeacHus 3mr0ata A0 21 MPOLEHTOB 3TaHOIA MPH
pHe 6.8, mpu Temneparype -6 °C, ¢ koHIeHTparyel 6enka, paBHOH 4,3 mponeHTa. XO0JIOAHBIH 95 MPONCHTHBIH 3TaHOT
(176 mn/n 3mroarta 1) ¢ 10 M yKCyCHOH KHCIOTHI, HCIIOIB3YCMOH T KOPPCKTHPOBKH pH MOKeT OBITH JOOABIICH ¢
TIOMOIIBIO NMUTIETKH CO CKOPOCTHIO, HampuMmep, S00 MI/MUH IPH NMOHIDKCHHE TeMIepaTypsl 3moara I mo - 6 °C.

TMonyuennsrii ocagok ((paxums 11 + 11I) MoxkeT OBITH YIAICH OCPEACTBOM HEeHTPU(pyrupoBanus mpu -6 °C. T'amma-
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OOy JIHH MOKET OBITh moTyucH w3 (ppakuun 11 + 111 ¢ ncmomp30BaHmEM COCO00B, XOPOIIO W3BSCTHBIX OOBIYHBIM
CHEIUAINCTaM B JAHHOH 00JaCTH TCXHHKH.

Opaxmuro 1V-1 moxu0 otaenmurs ot smoara II + III (smoar II/III) myTem passencHms 3moata A0 19
mpOICHTOB 3TaHoa mpu pH 5.2, mpu temmeparype -6 °C, ¢ koHICHTpanuei 0enka, pasHoi 3 mpouenra. H,O u 10
M yKCYCHYIO KHCIIOTY, HCTIOJIb3YEMYIO U1 PEryTHpOBKH pH MOKHO 100aBIATH HENMPEPHIBHO C MOMOMIBIO MHUIICTKH,
noanep:xusast npu 31oM 3moar 1/ mpu -6 °C B Teuenune 6 yacos. OcaxkneHHyro (ppakuuro VI-1 MOkHO ocasknaTh
npu -6 ° C B TeueHHwe 6 4YacoB, a 3aTeM OTACIATH OT 3JIH0ATa MOCPEACTBOM IICHTPH(YTUPOBAHHS NPH TOH ke
temmeparype. CraOunpHYIO (hpakumro O¢iTka IDIa3Mbl MOYKHO BBIACIUTH 3 3Mroara [V-1 myTem perynupoBaHus
KOHICHTpaImu 3taHona 10 30 mpoueHtos mpu pH 4,65, temmeparype -7 °C U KOHUEHTpauuu Oeiika, paBHOH 2.5
MPOIICHTA. DTO MOKET OBITh JOCTUTHYTO IyTeM aoseAacHus pH amoara IV-1 X010aHBIM CIIUPTOM C KHCIOTOH (ABE
yacTu 2 M yKCYCHOM KHCJIOTHI B OJHA YacTh 95 mponeHTHOTO 3Tanoma). [Ipu moaaepskanun temmneparypsl -7 °C, Ha
KKIBIH TUTP Koppekrupyemoro 3moara 1-IV modasmaror 170 ma xomoauoro 3taHona (95 %). bemxu, xotopsie
MOTYT OBITh OCAKICHBI, OTCTAUBAIOT B TCUCHHE 36 YacOB, a 3aTE€M YAALIOT IOCPEACTBOM LECHTPH(YTHPOBAHMA IIPH
-7 °C.

Brigenenusle Oenxu (CTabmipHas (paknus OCIKOB IUIA3MBI) MOXKHO BBICYIINTH (HANPUMED, IyTEM
CyOIMMAanHOHHOI cymku), yToOs! yAaauTh cnupt i H20. TloayueHHBIH BBICY IIEHHBIH MOPOIIOK MOYKHO PACTBOPHTD
B CTCPHJIBHOH MUCTHIMPOBAHHOH BOJE, HANPUMEP, C HCHOJB30BAHHEM 15 11 BOJBY/KI NOPOIIKA, C PACTBOPOM,
ngoseaeHHBIM A0 pH 7.0 ¢ momompio 1 M NaOH. KoHeuHas 5-mpoLEHTHAs KOHLECHTpauus Oeska MOYKET OBITH
JOCTUTHYTA IyTeM N00aBICHHA CTCPHIbHON AUCTHILTHPOBAHHON BOJIBI, COAEpPIKAINCH HATPUI aneTi TpunTodaHar,
kanpuiar Hatpua u NaCl, noseaeHusa o koHeuHO# koHueHntpamuu 0,004 M ametmn tpunrodanara, 0,004 M
kanpuiara u 0,112 M Hatpus. U, HakoHew, pacTBOp MOXET ObITh OT(QUIBTPOBaH mpu Temmeparype 10 © C s
MOJTyYCHHSI TPO3PAYHOTO PACTBOPA, a 3aTeM TEPMHYCCKOW 00paboTaH Uil HWHAKTHBALMH IATOTCHHBIX
MuKpoopranm3Mos mpu 60 °C B TeueHHe o MeHbIIeH Mepe 10 yacos.

CroenunanucTy B JaHHOH 00JaCTH TEXHUKH OYACT MOHATHO, UYTO KOKAYIO H3 Pa3THYHBIX (PpaKkumii ¥ IIF0ATOB,
ONMCAHHBIX BBIIIIC, MOYKHO HCIOJB30BAaTh B CHOCOOAX MO JAHHOMY H300PETCHHIO IS JICUCHUS 3a00JCBAHHS.
Hanmpumep, HO HE B KauecTBe orpaHHYCHHS, moar 1 wiam 3moats! 11/111 MOTYT OBITH HCTOJIB30BAHBI I JICUCHUS
TAaKuX 3a00JIcBAaHWH, KaK KOTHUTHBHBIC, [BUTATCIbHBIC W HCHPOJCTCHCPATHBHBIC PACCTPOHCTBA, W SIBISIOTCS
BAPUAHTAMH OCYIICCTBICHHUS JAHHOTO H300PETCHUSL.

IMpeaprayume cnocoObl MOy UCHH (ppakui miasMel H (ppaxuun 6¢mkos miasMel (PPF) SBIAIOTCA TOTBKO
WLTIOCTPATHBHBIME M BKTIOYAOT TOJIBKO BAPHAHTHI OCYINECTBICHHUS JAHHOTO H300peTeHns. CnenuanuicTy B JaHHOH
o0nacTH TeXHHKH OyJET IOHATHO, YTO 3TH CHOCOOBI MOTYyT oTimyathca. Hampumep, pH, temmepatypy u
KOHICHTPAIHIO 3TAHOJA, CPEAH IPOUETO, MOXKHO PETYIHPOBATH, YTOOBI MOJIYUATh PA3IHYHBIC BapHalmy (ppaxumit
IUIA3MBI ¥ (ppaKImy OCITKOB IUIA3MbI B PA3IHYHBIX BAPHAHTAX OCY IIECTBICHIS H CIIOCO0AaX IO TAHHOMY H300PETCHHIO.
B nmpyrom mpuMepe JONOJTHWTEIBHBIC BAPHAHTHI OCYINECTBICHHSA JAHHOTO HW300pPETECHHUS IPEIIONIATraroT
HCTIONH30BAHIE HAHO(MIBTPALMH /U Y AAJICHIS/ HHAKTHBALIMH ITATOTCHHBIX MHKPOOPTAHU3MOB U3 (PpaKmuii ma3Mbl
u (ppaxumy OEIKOB IIA3ZMBL.

JIOTIOTHAUTEIbHEIH BAPHAHT OCYINECTBICHHUS JAHHOTO M300pETCHHA NPEXyCMATPHBACT CHOCOOBI H
KOMITO3HITIH C HCHOJTb30BAHUCM H/HIIH COEprKaIllie JOTIOTHATENbHBIC (DpaKkiuH I1a3Mel. Hampumep, n3obpereHue,
TIOMHMO BCETO TPOUETo, ICMOHCTPHPYET, YTO KOHKPETHBIC KOHICHTPAIIHMH aT50YMHHA HE SBISFOTCA KPHTHYCCKUMH
JUT YAyYOICHHS KOTHHTHBHOH WM JBUTATCIPHOH AKTHBHOCTH. TakuM 00pa3oM, ()pakmuu C yMECHBIICHHOMH
KOHIICHTPAIHCH aThOYMITHA, TAKHC KAK T¢ (PPaKIHH, HMCIOIIHE MCHee 83 % amp0yMHUHA, PACCMATPUBAOTCA B JAHHOM

H300pETCHNUH.
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8. JleucHue

AcriekTsl croco00B MO H300PETCHUIO, ONMCAHHBIC B JAHHOM JOKYMCHTE, BKIIOUANOT JICUCHHE CYyOBEKTa
MPENapaToM KPOBH, COACPKAINNM IDIa3My, TAaKUM Kak (hPpakmust Iuia3Mbl KPOBH, HANPHUMEpP, KaK ONHCAHO BBIIIC.
BapuaHT OCYyIIECTBICHHS BKIIOYACT JICUCHHE CYOBEKTA-UEIOBCKA NPENApaTOM KPOBH, COJCPKAIIHM IUIA3MY.
Croenmanucty B JaHHOH 00JaCTH TEXHHUKH OyAET MOHATHO, YTO CIIOCOOBI JICUCHHS MAMECHTOB IPENapaToM KPOBH,
COZEP KAIMM IIJIa3My, H3BECTHBI B JAHHOH 0OJACTH TEXHUKH. B KauecTBe mpuMepa, HO HE OTPAHHYCHHSA, OJUH H3
BAPUAHTOB OCYINCCTBICHHA CIIOCOOOB COTJIACHO H300pPCTCHHIO, ONMCAHHBIX B JAHHOM JOKYMCHTE, BKJIIOYACT
BBC/ICHHE CBEKC3aMOPO’KCHHOW IUIA3Mbl CYOBEKTY I JICUCHHA H/WIM NPO(QHMIAKTUKHA KOTHHTHBHOTO HIIH
JBHIATCIPHOTO HAPYIUCHHA, HEHPOBOCHAJCHUS, HEHpOJCTCHEpALMU HW/HIH BO3PACTHOW AeMeHIWH. B oxHOM
BapUAHTE OCYINCCTBICHUS MPEnapaT KPOBH, COACPKAIMH MJ1a3My BBOIAT HE3aMEIMTCIBHO, HAIIPHMED, B TCUCHHUE
0K0JI0 12-48 wacoB mociae MHOMyYCHHA OT JOHOPA, HHAMBHAY, CTPAJAIOLIEMy HIH TOABEPKCHHOMY PHCKY
KOTHHTHBHOTO IJIM JBHIATCIIBHOTO HAPYIICHHA, HEHPOBOCHAICHUA, HEHPOJCTCHEpALMU W/HIM BO3pAcTHOH
JeMeHIWHU. B Takux ciaydasdx, mpemapar MOKCT XPAHUTHCSA B XOJOAWIbHHKE, Hanpumep, npu 0-10 °C. B apyrom
BApUAHTE OCYIICCTBICHHUS CBEKC3aMOPOKCHHAS TIJ1a3Ma SBJLICTCA TOH, KOTOPYIO COXPAHAIH B 3aMOPOKCHHOM BHJC
(xpuokoncepsauws) mpu -18 °C unu Hmwke. Jlo BBEACHHS CBSKES3AMOPOKCHHYIO TUIA3MY Pa3MOPAKHUBAKOT, U TMOCTC
Pa3MOpO3KH BBOIAT CYOBEKTY uepe3 60-75 MHHYT MOCNE TOTO, KAK HAYAJNCS MPOLECC PasMOpaKuBaHms. Kaxasrit
CYOBEKT MPEAMOUTHTEIBHO IOJIYYACT CAHHIYHYH) NOPLHIO CBSKE3aMOPOKECHHOH mia3zmbl (200-250 mu), mpu 3TOM
CBCIKC3AMOPOJKCHHAA IUIa3Ma MNPCATIOYTHTSIBHO IONYyYCHA OT JOHOPOB 3apaHEC ONPEACICHHOTO BO3PACTHOTO
JuamasoHa. B ogHOM BapHaHTEC OCYIUCCTBICHUA H300PETCHHUA CBEKE3aMOPO’KCHHAS IIa3Ma MPEIOCTABICHA OT
(moyryyeHa OT) MOJIOABIX HHAWUBUIOB. B ApyroM BapHaHTE OCYLICCTBICHHA H300PETCHUS CBEKE3AMOPOKCHHASL
IIa3Ma MpeJoCTaBIcHa OT (IIOJIy4YeHA OT) JOHOPOB TOTO )K€ MOJIa. B Apyrom BapHaHTE OCYMIECTBICHUA H300PETCHUA
CBEKE3aMOPOKCHHAA MIa3Ma MPEAOCTaBICHA OT (MOJIy4eHA OT) JOHOPOB BO3PACTHOM auamnasoHe 18-22 roga.

B omHOM BapWaHTE OCYINCCTBICHHUS H300PCTCHHUS, MPETAPATHl KPOBH, COACPKAINMC IUIA3My ITOJBSPTAOT
CKPHHHHTY HA THIT KPOBH IOCJIC TOTO, KAK OHU OBUTH MPEIOCTABJICHBL. B IpyroM BapHaHTE OCYINECCTBICHHUS JAHHOTO
H300pEeTCHHA, TpemapaTsl KPOBH, COACPKAIWE IUIAa3My, NPOBCPSIOT HA HAJIWYAC AarcHTOB HH()CKIIHOHHBIX
3abosesannii, Takux kak BUY-1 u I, HBV (Bupyc rematurta B), HCV (supyc remarura C), HTLV (T-mumdoTpomHsrit
Bupyc uenoseka) | u 11, anturena k kopoBoMy aHTHICHY Bupyca rematuta B (HBc) B cooTBeTCTBHE C TPeOOBAHHAMH
21 CFR 640.33 u pekoMeHAAMMAMH, COACPKAIMMUCS B pykoBoaCcTBax FDA.

B cme ogHOM BapHAHTC OCYIICCTBJICHHUS JAHHOTO H300PCTCHHUA CYOBCKTY BBOIAT (DPAKIHIO MIA3MBEL B
OJTHOM BAPHAHTC OCYIICCTBICHAA H300PCTCHAA (DPaKIms Ia3Mbl peacTaBseT coooit PPF win HAS. B eme ogHOM
BapHAHTC OCYIICCTBICHUS H300peTeHU (PPAKIKS IUIA3MBI PEACTABIET COO0H OMH U3 KOMMEPYECKHUX IPENapaToB
PPF nm xommepueckux mpenaparos HAS. B npyrom BapmasTe OCYIIECTBICHHS JAHHOTO H300peTeHUS (hpakmus
mia3Mel nipeactaBiet codoii PPF wm HAS, monyucHHAs OT Tpynmbl WHIWBHAOB OMPCIACICHHOTO BO3PACTHOTO
JWama30Ha, TAKHX KaK MOJIOJbIC JFOH, YUIH TPEACTaBisieT codoit Moandumuposanunyro (pakumio PPF nmmm HAS,
KOTOPad ObLTAa MOABCPTHYTA JOTIOTHHTCIIFHOMY (DPAaKIHOHHPOBAHUIO WiH 00padoTke (Hampumep, PPF wm HAS, B
KOTOPBIX YACTUYHO WJIM II0 CYINECTBY yJAJCHBI OAWH WiH Oonee crenupryeckux Oenkos). B apyrom Bapmante
OCYIICCTBIICHHA W300PCTCHUA (Ppakius IDIa3Mbl MPCACTABILICT Co00i# (pakumro mmasmer [GIV, kxotopas Ownia
CYIICCTBEHHO 00CTHCHA B OTHOIICHHH HMMYHOTI00yIHHA (IgG). Ppakuust KpoBH, KOTOPAs SBISIETCS IO CYIIECTBY
00cTHEHHOI» WM B KOTOpoH crmenuduyeckue Ocemky, Takue Kak IgG, «mo CymecTBY yJAaNCHBD», OTHOCHTCA K
(pakumu KPOBH, COACPKAIICH McHee yeM Okomo 50 % OT KONMHUIeCTBA, KOTOPOC HAOMIOAACTCA B 3TAJOHHOM

mpenmapaTe WK UCIBHOHN MIa3Me KPOBH, HAmpuMep, MeHee, ueM 45 %, 40 %, 35 %, 30 %, 25 %, 20 %, 15 %, 5 %,
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4%, 3%, 2%, 1%, 0,5 %, 0,25 %, 0,1 %, HcoOOHAPY>KHBACMBIH YPOBCHD, MU JFOO0C LEIOC YHCIO MCKAY STUMH
BCIH1IHHAMH, I/ISMepCHHOC C HCIIOJIB30BAHUCM CTaHI[apTHBIX AHAIHA30B, XOpOIIIO HU3BCCTHBIX B I[aHHOfI 06J'IaCTI/I

TCXHHKH.
9. Bsecacune

AcmiekTsl cIocO00B IO H300PETCHUIO, ONUCAHHBIC B JAHHOM JOKYMCHTE, BKIIOUANOT JICUCHHE CYOBEKTa
MPENapaToM KPOBH, COCPIKAIINM IUIA3MY, TAKUM Kak (PpaKLust IU1a3Mbl KPOBH HITH (PpaKIys IIa3MBbI, HATIPUMED, KaK
OIIMCAHO BHIIIIEC. BapuaHT OCYIIECTBICHHE BKIIOYACT JICUCHHE CYyObEKTa-4EI0BEKA MPENApaToOM KPOBH, COACPKAIIUM
mwrazMy. CrenuaniucTy B JAaHHOH 00NACTH TEXHUKHU OyJET MOHATHO, YTO CIIOCOOBI JICUCHUS MALMEHTOB IIPENapaToM
KPOBH, COACPKAIUM IUIA3My, H3BCCTHBI B JAHHOH OOJACTH TEXHHKH. B KadecTBe MpHMEpa, HO HE OTPAHHUCHMUI,
OJIMH U3 BAPHAHTOB OCYILICCTBJICHHA CIIOCOO0B COTTIACHO H300PETCHHUIO, ONIMCAHHBIX B JAHHOM JOKYMEHTE, BKIIFOYACT
BBC/ICHHE CBEKC3AMOPO’KCHHOM IUIA3MbI CYOBEKTY I JICUCHHMA H/WIM NPO(MIAKTUKHA KOTHHTUBHOTO HITH
JBHTATCIPHOTO HAPYIUCHHA, HEHPOBOCHAJCHUS, HEHpPOJCTCHEpALMU HW/HIM BO3PACTHOM AeMeHUWH. B oxHOM
BApUAHTE OCYIUCCTBIICHUS MPenapaT KPOBH, COACPKAIMH M1a3My BBOIAT HE3aMEIIMTCIBHO, HAIIPHMED, B TCUCHHUE
O0K0oJO 12-48 yacoB mocie MOJNY4YCHHS OT JOHOPA, HHAMBHAY, CTPAJAIOIICMy HJIH IOABEPKCHHOMY PHCKY
KOTHHTHBHOTO WM JBHTATCIbHOTO HAPYIUCHHS, HEHPOBOCHANCHHUA, HEHPOJCTCHEPALMH W/WIH BO3PACTHOM
JEMEHIMH. B Takux cioydasx, mpemapat MOKET XpaHUTHCS B XOJOMWIbHUKE, Hanmpumep, npu 0-10 °C. B xpyrom
BAPUAHTE OCYIICCTBICHHUS CBCKC3aMOPOKCHHAS TJ1a3Ma SABJLICTCA TOH, KOTOPYIO COXPAHAIH B 3aMOPOKCHHOM BHJC
(xpuokoncepsauus) mpu -18 °C wnn Hmke. Jlo BBEACHHS CBSKE3AMOPOKCHHYIO TUIA3MY Pa3MOPAKHUBAKOT, U TOCTC
Pa3MOPO3KH BBOIAT CYOBEKTY uepe3 60-75 MHHYT MOCHE TOTO, KAK HAYAJICS MPOLECC pasMOpaKuBaHms. Kaxasrit
CYOBEKT IPEAIOYTHTEIPHO MONIYYaeT CAHHIIHYIO MOPLHIO CBE)KE3aMOPOKeHHOH 11a3mbl (200-250 M), mpH STOM
CBEKE3aMOPOIKEHHAA IIa3Ma INPEANOYTHTEIBHO IOJYy4YEHA OT JOHOPOB 3apaHEe OIPEACICHHOTO BO3PACTHOTO
auama3oHa. B oaHOM BapWaHTE OCYINECTBICHHUS H300PETCHHUS CBE)KE3aMOPOXKCHHAS IIIa3Ma MPEIOCTABICHA OT
(moJIydeHa OT) MOJIOABIX HHIWBHIOB. B ApyroM BapHAHTC OCYIICCTBICHHSA H300PCTCHHUS CBEIKC3AMOPOIKCHHASL
Ia3Ma MPEIOCTaBICHA OT (MOJIYyYCHA OT) JOHOPOB TOTO K€ MOJIA. B ApyroM BapHaHTe OCYIICCTBICHHS H300PCTCHUS
CBEKE3aMOPOKCHHAA MJIa3Ma MPEAOCTaBICHA OT (MOIy4YeHA OT) JOHOPOB BO3PACTHOM AuanasoHe 18-22 roga.

B omHOM BapWaHTE OCYINCCTBICHHUS H300PCTCHHUS, MPETAPATHl KPOBH, COACPKAINMC IUIA3My ITOJBCPTAOT
CKPHHHHTY HA THIT KPOBH IOCJIC TOTO, KAK OHU OBLTH MPEIOCTABJICHBL. B IpyroM BapHaHTE OCYINECCTBICHHUS JAHHOTO
H300peTeHHA, TpemapaTsl KPOBH, COACPKAINWMEC IUIA3My, TNPOBCPSIOT HA HANWYAC AarcHTOB HH()CKITHOHHBIX
3abosieBannii, Takux kak BUY-1 u I, HBV (Bupyc rematura B), HCV (supyc renmarura C), HTLV (T-mumdoTpomHsrit
Bupyc uenoseka) | m 11, anturena x koposoMy aHTHICHY BUpyca rematuta B (HBc) B cooTBeTCTBHE C TpeOOBAHHAMH
21 CFR 640.33 u pekoMeHAAWMSIMH, COACPKAIMMUCS B pyKoBoaCTBax FDA.

B eme ogHOM BapuaHTE OCYLICCTBJICHHS JTAHHOTO H300pPETCHUS CyOBEKTY BBOMAT (ppakumio mmasMmel. B
OJTHOM BAPHAHTC OCYIICCTBICHAA H300PCTCHASA (DpakIms miIa3Mbl npeacTasisieT coooit PPF wmn HAS. B eme oxHOM
BapUAHTE OCYIICCTBICHUS H300peTeHI (PPAKIKS IUIa3MBI PEACTABIIET COO0H OMH U3 KOMMEPYECKHUX ITPENaparos
PPF nm xommepueckux nmpenaparos HAS. B npyrom BapmaHTe OCYIIECTBICHHS JAHHOTO H300peTeHUS (hpakmus
mia3Mel nipeactaBiiet codoii PPF wmm HAS, monyucHHAs OT Tpynmbl WHOWBHAOB OMPCIACICHHOTO BO3PACTHOTO
JWana3oHa, TAKUX KaK MOJIOJbIC JFOH, YUIH NPEACTaBisieT codoit Moandumuposannyio (pakxumio PPF mm HAS,
KOTOPad ObLTA MOABCPTHYTA JOTIOTHHTCIIFHOMY (DpaKIHOHHPOBAHUIO WiH 00padoTke (Hampumep, PPF wm HAS, B
KOTOPBIX YACTUYHO WJIM II0 CYINECTBY yJAaJCHBI OAMH WiH Oonee crenupryeckux Oenkos). B apyrom Bapmante
OCYIICCTBIICHUA W300PCTCHUA (Ppakius IHIa3Mbl MPEACTABILICT c000i# (ppakumro mmasmer [GIV, kxotopas Ownia
CYIIECCTBEHHO 00CTHCHA B OTHOIICHHH HMMYHOTI00yIHHA (IgG). Ppakmust KpoBH, KOTOPAs SBISIETCS IO CYIIECTBY
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00cTHEHHOI» WM B KOTOpOoH crmenuduyeckne Oenky, Takue Kak IgG, «mo CymecTBy yJAaJCHBI», OTHOCHTCA K
(pakumu KpPOBH, coACpKamicii McHee yeM Okomo 50 % OT KONMHIeCTBA, KOTOPOC HAOMIOAACTCA B 3TAJOHHOM
mpenmapaTe WK UCIBHOHN MIa3Me KPOBH, HampuMep, MeHee, ueM 45 %, 40 %, 35 %, 30 %, 25 %, 20 %, 15 %, 5 %,
4%, 3%, 2%, 1%, 0,5 %, 0,25 %, 0,1 %, HcoOOHAPY>KUBACMBIH YPOBCHD, WU JFO00C LEIOC YHCIO MCKAY STUMH
BCIMYIHWHAMHA, U3MCPCHHOC C HCIIOJIB30BAHUCM CTAHOAPTHBIX AHAJIW30B, XOPOINO H3BCCTHBIX B I[aHHOfI obmactu
TCXHHKH.

Bapuant ocymecTBicHHS H300pETCHHSA BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
KOTHHTHUBHOC HIHM [BUTATCIBHOC HAPYIICHHC, HCHPOJCTCHEPAIMIO HIH HEHPOBOCHMAJNCHHE, IIyTEM BBCICHHS
CyOBeKTY 3(()EKTHBHOTO KOJIHMYECTBA IUIA3Mbl KPOBU WM (Dpakimu IUTa3Mbl. JIpyroil BapHaHT OCYINECTBICHUS
H300peTeHH BKTIOYACT BBeACHHE 3(D()EKTHBHOTO KOJIMYECTBA IUIA3Mbl KPOBH HIH (DPAKIMM IUIA3MBIL, a 3aTeM
MOHHUTOPHUHI Cy6’BeKTa B OTHOLICHUH YJIYUILICHHUS KOTHHTHBHOH HJIH I[BI/ll"aTeJ'[bHOI\;I q)yHKI_[I/II/I HJIA CHHIKCHHUA
HCHpOBOCHAICHHUA WM NOBBIICHUA HEHporeHesa. Jlpyroil BapHAHT OCYINCCTBICHHS JAHHOTO H300pPCTCHHA
BKIIXOYACT JICUCHUC Cy6’I>eKTa C JUArHO30M KOTHUTHBHOTO HJIM ABUIATC/IBHOIO HAPYLICHUA, Heﬁpoaereﬂepaunn HIHn
HEHPOBOCHAJICHHUS I[yTEM BBCACHHA CyOBEKTY 3(D()ECKTHBHOTO KOJMYECCTBA IUIA3MBI KPOBH HIH (DPAKLMU ILIA3MBI,
MpUYeM IUIA3My KPOBH HIH (DPAKUHMIO IUIA3MBI BBOJAT TaKHM 00pa3oM, YTO 3TO NPHBOAUT K YIIyULICHHUIO
KOTHHTHBHOW WJIH ABHTATCIBHON (DYHKIMH, CHIDKCHHIO HEHPOBOCIIAJICHMA HJIM NOBBIICHUIO HEHpOreHe3a IHocie
JOCTIDKCHUS CPEAHETO HIM MEIMAHHOTO BPEMEHH ITOJIY KH3HH OCJIKOB IUIA3MbI KPOBH MU (DpaKimy OCIKOB IJIa3MBl,
MO OTHOLICHHIO K CAMOM MOCICIHCH BBEACHHOM 03¢ (YTO HA3BIBACTCA B JAHHOM JOKYMEHTE «IPEPHIBHCTBHIM
MPUMCHCHUCM» HIIH IIPEPBIBHCTON M030i»). JIpyroil BapHAHT OCYIICCTBICHHA H300PETCHUS BKIIOYACT BBECACHHUC
IIa3Mbl KPOBHU WM (PPAKIMY IUIA3MBI IIO CXEME MIPUMEHEHHS B TEUCHHE 10 MEHBLICH Mepe ABYX IOCICA0BATECIbHBIX
CYTOK M MOHUTOPHHT CyOBEKTa B OTHOIUCHUH YJIyUINCHUSI KOTHHTHBHOH WM ABHTATEIbHOH (DYHKUHH, CHIDKCHUA
HCHPOBOCHAJICHUS HIH YJIYUIICHAS HCHPOTCHE3a B TCUCHHE MO MCHBLICH Mepe 3 CyTOK MOCJE AAThI MOCICTHETO
BBCACHUA. J[Pyroif BAPHAHT OCYINCCTBIICHHS H300PCTCHHS BKIIFOYACT BBCACHHC IIA3MbI KPOBH HTH (DPAKITUH TTA3MBI
0 CXE€ME MPUMEHEHUS B TCUCHHUE MO MEHbIIeH Mepe 3,4, 5, 6,7, 8, 9,10, 11, 12, 13 wm 14 mocinea0oBaTeIbHBIX CYTOK
A MOHHTOPHHI Cy6’l>eKTa B OTHOLICHUH YJIYUIICHHA KOTHUTUBHOM HJIH I[BI/II‘&TCJIBHOfI (I)YHKI.[I/II/I, CHHOKCHHS
HEHpOBOCTIAJICHHA HJM NMOBBINICHHA HEHpOTeHE3a B TEUCHHE IO MEHBIIEH Mepe 3 CyTOK MOCHE JAaThl MOCICAHETO
BeeacHHA. FEIne OQWH BapHAHT OCYINCCTBICHUS H300pPCTCHHS BKIFOUACT BBEIACHUC IIA3MbI KPOBH WM (Ppakuuu
IUIA3MBI TT0 CXeME MPUMEHCHHU S B TCUCHHUE 10 MCHBINICH MepE MOCIICIOBATEIBHBIX 2 CYTOK U IOCIE AATHI MMOCICTHETO
BBCACHHWA, MOHHUTOPHHI B OTHOIICHHUH YJIIyYIICHHUA KOTHHUTHBHOM HJIH I[BI/II‘aTCJIBHOI\;I (I)YHKI.[I/II/I, CHHOKCHHS
HEWPOBOCHAJICHUS HJIH IOBBIIICHAUS HEHPOTEHE3a, MOCHEe TOTO, KaK ObLI JOCTHTHYT CPEIHHN HMEPHO IOJY KH3HU
OCITKOB B TIA3MC KPOBH WM ()PAKIHHA MIA3MBL.  [[Pyroil BAPHAHT OCYIICCTBICHHUA H300PCTCHUS BKITFOUACT BBCICHIC
IUIA3MBI KPOBH MM (PPAKIUH IDTA3MBI IO CXEME MPUMCHEHUS B TCUCHHE 2-14 HEMOCIET0BATENBHBIX CYTOK, IPHYEM
KOKIBIH pa3pbiB MEKIY I03aMH MOKET COCTABIATH 0-3 CYTOK.

B HCKOTOPBIX CIYYAAX NMPECPBIBUCTOC NMPUMCHCHHUHC B COOTBCTCTBHH C JAHHBIM H306peTeHI/IeM BKJIKOYACT
BBC/ICHHE NEPBOrO Habopa 703, HANPHMEP, KaK ONMFCAHO BBIIIC, 32 KOTOPBIM CJICAYET NephoA 0e3 MpHUMCHEHUS,
HAIpHUMEp, «Iepuox Oe3 MPUMECHCHHS», 3 KOTOPBIM, B CBOO OYEpE/Ib, CICAYET BBEACHHE APYTOi 1036 HiIH Habopa
03. JIIUTENBHOCTh 3TOTO mepuoja «Oe3 NMPHUMEHEHUS» MOKET BapbHPOBAThCA, HO B HEKOTOPBIX BAPHAHTAX
OCYIIECTBICHHA OHA COCTABJLIET 7 CyTOK WJIH JOJbIIE, HampuMmep, 10 cyTok wm goiabmie, BKIOUasd 14 cyTok mim
JOTbIIC, MPUYEM B HEKOTOPBIX CIYYasX JIHTCIPHOCTh MEpHoaa 0e3 MpUMEHEHH: koneonercs oT 15 mo 365 cyTok,
Hampumep, oT 30 no 90 cyTok, u B ToM umcie ot 30 no 60 cytok. Takum 06pa3oMm, BapHAHTHI OCYINECTBICHHSI
CHoco00B BKJIIOYAIOT HECHCTEMATHYECKOe (T. €. He OecrpephIBHOE) NMPHMEHEHHUE, HAIPUMEP, HECHCTEMATHICCKOS

BBCACHHUC IpcmiapaTta mjIa3Mbl KPDOBH. B HCKOTOPBIX BAPHAHTAX OCYHICCTBIICHUA CXEMY MPECPBIBUCTOTO MPHUMCHCHUA
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C TIOCNIEAYFOIUM NIEPHOIOM 0€3 IPIMEHEHUS TIOBTOPSIOT HEKOTOPOE KOJMYECTBO Pa3, M0 HEOOXOAUMOCTH, IPHIEM
B HEKOTOPBIX CIIYHAsX 3Ty CXEMY HPOJOKAIOT NMPHMEHATh B TeueHHEe 1 roja mim Ooljiee, HampuMep, 2-X JIeT WA
0omee, B TOM YHCJC BCIO JKU3HU CyOBCKkTa. Jpyrodl BapHaHT OCYINCCTBICHHA H300PCTCHHSA BKIFOUACT BBCICHIC
IUIA3MBI KPOBH MUK (DPAKIHH TIJIA3MBI ITO CXEME PHMEHEHHS B TEUCHHUE 5 MOCICAOBATENBHBIX CYTOK, C TIEPHOJAOM Oe3
MPUMEHCHUSA, PABHBIM 2-3 CYTOK, C IOCICAYOIIEM BBEICHHEM B TCUCHHE 2-14 MOCICI0BATEIBHBIX CYTOK.

Buoxumuueckn, mox «3(Q(EKTHBHBI KOIHMUYECTBOM» WIH <«3(Q(QEKTHBHOH 1030i1» aKTHBHOTO arcHTa
TOAPa3yMEBacTCA KOJIMYECTBO AKTHBHOTO arcHTa, KOTOpoe OyAeT HHTHOHUPOBATh, BBI3BIBATh AHTATOHU3M, CHHKATD,
YMCHBIIATH WM MOJABIATH HA 0K0JI0 20 % i Oosiee, Hampumep, Ha 30 % wmm 6oaee, Ha 40 % wmm Oonee, Wi Ha
50 % wmm 6o7¢ce, B HEKOTOPBIX ciaydadx, Ha 60 % wmm 6omaee, 70 % wmm 6onee, 80 % nm Oonee, wiu Ha 90 % win
6oyce, B HEKOTOPBIX clydasix Ha okojo 100 %, T. €. 1O HE3HAYUTEIBHBIX KOJHYECTB, 4 B HEKOTOPBIX CIyYasix,
BBI3bIBATh 0OPATHOE MPOTPECCHPOBAHHUEC KOTHHUTUBHOTO PAacCTPOHCTBA, HEHPOBOCHAJICHH, HEHPOJCTCHEPALHY HITH
BO3PACTHOH IECMCHLIUY.

10. ®paxima 6€TKOB IIA3MBI

IIpu ocymecTBiIeHUH CIOCOOOB IO TAHHOMY H300PETCHHIO, CYOBECKTY BBOIAT (DpakLUIo IIA3MBL. B oaHOM
BAPUAHTEC OCYIUCCTBICHUA (Ppakumsi IUIA3Mbl MPEACTABIICT co00i (pakumro Ocenkos mwiasmel (PPF). B
JOMOJTHUTEIBbHBIX BApHAHTaxX ocyiuecTeiIcHHA PPF BriOuparot u3 kommepueckux npenaparos PPF.

B nmpyrom Bapumante ocymectsiacHus PPF cocrout u3 88 % HopmanpHOro amsOymuHa yenoseka, 12 %
anb(a- u 6eTa-rro0yaIHHOB U HE Gosice ueM 1 % ramma-rioOyiamHa, YTO ONMPEACIICHO ¢ MOMOMIBIO 3ICKTpodopesa.
Jpyrue BapHaHTBI OCYINECTBJICHHA AAHHOTO BApHAHTA OCYLICCTBICHHA, HCIOJb3YEMblC IPH OCYINCCTBICHHU
CIoco00B II0 TaHHOMY H300PETECHHIO, BKJIFOYAIOT, HAIIPHMEP, BAPUAHT OCYLIECTBICHHA B BHAE 5 % pacteopa PPF,
3a0y(pepeHHOTO KapOOHAaTOM HATpmsi H CcTabmwmmsupoBanHoro 0,004 M xampmiatom Hatpui u 0,004 M
anerunTpunTo(paHoM. J[OMOTHHUTEIBHEIC MPEHAPAThI, B TOM YHCIC ¢ H3MEHEHHBIM nponeHToM PPF (Hanpumep, ot
okoi0 1 % 10 oxomo 10 %, ot okojo 10 % g0 okomo 20 %, ot okoio 20 % 10 25 %, ot oxoso 25 % mo 30 %) B
pacTBope, a Takke KOHICHTPALMH PACTBOPUTCI U CTAOMIH3AaTOPOB, MOTYT OBITh HCIIOJIb30BAHBI B OCYILCCTBICHUH
Croco0O0B M0 JAHHOMY H300PCTCHHIO.

11. Opaximu maa3Mbel JOHOPOB KOHKPETHOTO BO3pacTa

JlomoTHHUTETbHBIC BAPHAHTHI OCYINECCTBICHHUS JAHHOTO H300PETCHNUS BKIFOUAOT BBCICHHE (PpaKumu
0eIKOB IIa3MBbI, OJTYUCHHON W3 IIa3Mbl HHAWBUIOB OTIPEACICHHBIX BO3PACTHHIX THANA30HOB. BapuaHT
ocymecTBicHHA BKouaeT BBeacHue PPF wm HAS, koTopbic OBLTH MOMYUCHBI H3 MIA3MBI MOJIOIBIX HHAWBHIOB. B
JPYTOM BapHAHTE OCYINCCTBICHHS JAHHOTO H300PETCHUS MOJIOAbIC HHAWBHIBI OTHOCITCS K OTHOMY
OTIPECTICHHOMY BO3PACTy HIIH ONIPEACICHHOMY IHAama3oHy Bo3pacTta. B eme o1HOM BapHaHTe OCYINECTBICHHSA
H300pEeTeHHA, CPeTHUH BO3PACT JOHOPOB MCHBIIE, YeM Y CYOBCKTA HIIH MCHBIIIE, YeM CPEIHHUH BO3PACT CyOBEKTOB,
TIOJICKAMX JICUCHHEO.

OnpenencHHABIC BAPHAHTHI OCYIIECCTBICHIS JAHHOTO H300PETEHHS BKIFOYAIOT CO3/IAaHHE ITyJIa KPOBH HIIH
IUIA3MBI OT 0COOCH OIpeAeIEHHOTO BO3pacTa u ()PAKIIHOHHPOBAHIE TIA3MBI KPOBH, KaK OTIHCAHO BBIIIIEC, YTOOBI
TOJYYHTh Tpenapar (ppaxipm 6¢koB mia3Mel, TakuxX kak PPF wmm HAS. B amsTepHATHBHOM BapHAHTC
OCYILECTBJICHHS TAHHOTO H300peTeHMs, (Ppakmuo OCIIKOB IUIA3MBbl HIIH KOHKPETHY IO (PPakIuio OCIIKOB MIa3Mbl
TIOJTYYAr0T OT KOHKPETHBIX HHAWBU/IOB, HAXOJALINXCS B YKA3aHHOM BO3PACTHOM /IHATIIA30HE.

12. TloxasaHus K MPUMECHEHHUIO
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CrnocoOBl COTJIACHO H300PCTCHHIO W TMPCHApaTsl KPOBH, COACPKAINKC IUIA3My H (DPAaKUWH, HAXOIAT
NMPUMCHCHHAEC B JICUCHHM, BKIHOYAA INPESAOTBPAIICHUE, BO3PACTHBIX MATOJOTHYCCKHAX COCTOAHHH, TAKHX KaK
HAPYIICHUS KOTHUTHBHOW WM JBHTATCIBHON CIIOCOOHOCTH HHIWBHIOB, HAIPHMCP, KOTHUTHBHBIC PACCTPOICTBA, B
TOM 4HCC (HO HE OTPAHMYMBAACH 3TUM) BO3PACTHAA ACMCHIUA, HMMYHOJOTHYCCKUE MATOIOTHICCKHE COCTOAHU,
pax, U pusHIeCKOe U (PYHKIMOHATBHOC CHIDKCHHIC, W IBUTATCIBHBIC PACCTPONCTBA, TAKHE KAK (HO HEC OTPAHHIUBAACH
atuM) OousesHb [lapkuHcOoHa. MHAMBHABL, CTPAJAlONME WM IOABCPKCHHBIC PHCKY PAa3BHTHA BO3PACTHOTO
KOTHHTHUBHOTO HJIM JBHIATCIPHOC HAPYIUCHHA, HCHPOBOCIAJCHUS W/HJIH HEHPOJCTCHEPALUH, KOTOPHIC MOJIYyYarOT
MOJTb3y OT JICUCHMA IPENapaToM KPOBH, COJACPKAINMM IUIA3My, COIVIACHO JAHHOMY H300pPETCHHIO, HAIPHUMEP, C
TIOMOIIBIO CIIOCOOOB, OTIUCAHHBIX B JAHHOM JOKYMCHTE, BKIIOYAIOT HHAUBUIOB, KOTOPBIC HAXOIATCA B Bo3pacre 50
JET U cTapiue, Hanpumep, 60 get wan crapiue, 70 et win crapuie, 80 et uiu crapie, 90 net win crapiue u 100 ger
WJIM CTApIIE, TO €CTh, B BO3pacTe 0T 0koJo 50 mo 100, mampumep, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 nmm oxoao 100
JIeT, ¥ CTPAJAOT OT KOTHUTHBHBIX HJIH JBUTATCIIBHBIX HAPYIICHUH, HCHPOBOCIAICHHA, H/HIH HEHPOICTCHEPALIUH,
CBA3AaHHBIX C €CTCCTBCHHBIM MPOLECCOM CTAPEHHsA, HANMPHMEP, JETKOro KOrHMTHBHOrO HapymeHusa (JIKH); u
HHIUBUAOB, KOTOPBIC HAXOAATCA B Bo3pacte 50 neT i cTapine, HanpuMmep, 60 et win crapme, 70 JIeT Win cTapiie,
80 yet i crapie, 90 JeT WiH cTapIiie, H Kak mpaBuio, He crapme 100 1eT, To eCTh, B BO3pacte oT 0kx0j0 50 10 90,
Hampumep, 50, 55, 60, 65, 70,75, 80, 85, 90, 95 unu oxoa0 100 sieT, y KOTOPHIX €IIe HE HAYaIH MPOABIIATHCS MPU3HAKH
KOTHHTHBHBIX WM JBHTATCIIBHBIX HAPYLICHWH, HCHPOBOCHAJICHUS W/WIM HEHpoAereHepauun. [IpuMepsr
KOTHHTHBHBIX W [BUTATCIbHBIX, HCHPOBOCHAIHMTCIIBHBIX HW/HIH HCHPOACTCHCPATHBHBIX HAPYLICHHUH, KOTOPBIC
BO3HHKAIOT H3-3a €CTECTBCHHOTO CTAPEHH BKIIFOYAOT CJICYFOLIHE:

a. Jlerkoe xorautuBHOE Hapymeunue (JIKH). Jlerkoe KOTHUTHBHOE HAPYIICHUE MPEACTABISET COOOM
YMEPEHHOE HAPYIICHUE MO3HAHUSA, KOTOPOE MPOABIIETCA KaK MPOOIEMBI ¢ MAMATHIO WIH APYTUMHU NMCHXHYCCKUMHU
(PYHKIHAMH, TAKHMH KaK TJIAHAPOBAHKC, CJICTOBAHHC HHCTPYKIHMH HTH MPUHATHC PCIICHHH, KOTOPHIC Y XY/ IIIHIHCh
C TCUCHHEM BPEMCHH B TO BpeMs Kak 00Iast ICHXHICCKAs (P HKIHS U IIOBCEAHEBHAS ACATCIBHOCTD HE Y XY ALIIIHCE.
Takum 00pa3oM, XOTS OOBIMHO HE NMPOUCXOAMT 3HAUUTCIBHAS THOCTh HCHPOHOB, HCHPOHBI B CTAPCIOMIEM MO3TE
VS3BUMBI U CyOICTaIbHBIX BO3PACTHBIX H3MECHCHHH B CTPYKTYPE, CHHANITHYCCKOH IIETTOCTHOCTH W MOJICKY JSIPHOH
00pabOTKE B CHHATICE, BCC M3 KOTOPBIX YXYIMAIOT KOTHUTHBHBIC (DYHKIIAH.

VHauBHABL, CTPANAIOIINC WIH TOJBCPIKCHBI PHCKY PA3BHTHA BO3PACTHBIX KOTHHTHBHBIX HAPYIICHUH,
KOTOPBIC MONTYYAT MOJb3Y OT JICUCHHS MPENapaToM Wiid (Ppakuei KPOBH, COACP KAIIIHMH IIa3MY, COTJIACHO TAaHHOMY
H300pETECHHIO, HAIPHMEP, C IOMOIIBI0 CIOCOO0B, ONMHCAHHBIX B JAHHOM JOKYMCHTE, TAK)KE BKIFOUAOT HHAWBHUIOB
mo0OT0 BO3pacTa, KOTOPBIC CTPANAKOT OT HAPYINCHHWS KOTHHTHBHOW (DYHKIMH BCJICACTBHE BO3PACTHOTO
paccTpoiicTBa, M HHANBHAOB JTFO0OTO BO3PACTa, Y KOTOPHIX JHATHOCTHPOBAIN BO3PACTHOE PACCTPOICTBO, KOTOPOE,
KaK TPABHJIO, COMPOBOKIACTCA KOTHUTHBHBIMH HAPYIICHWAMH, MPHYCM V WHAWBHIA CIIC HC HAYAM MPOABIATHCA

CHMITOMBI KOTHUTUBHBIX HAPYIICHHIH. IIpuMephl TAKUX BO3PACTHBIX PACCTPONHCTB BKIIOUYAIOT CICAYIOLIHE:

b. Bonesnp Amprreiimepa. bonesHs Ampnreiimepa SBIAETCS IMPOTPECCHPYIOIICH, HEOTBPATHMOM

moTepeil KOTHATHBHOH (DYHKUWH, CBS3aHHON C M30BITOYHBIM KOJIHYECTBOM CTAPUCCKUX OJIIEK B KOPE TOJOBHOTO
MO3Ta M MOJKOPKOBOM CEPOM BCINECTBE, KOTOPOE TAKXKE COACPKHUT P-aMHJIONI W HEHPO(HOPUILIAPHBIC KITyOKH,
cocroqmue u3 Tay-0cenka. O0masa (popma mopakact aur > 60 JeT, W €¢ YacTOTa MOBBIIIACTCA ¢ Bo3pacToM. Ha ce
JIOMo mpuxoauTcs 6oxee 65 % neMeHImH B OKHIIOM BO3pAcCTe.

[MprunHa 607¢3HE ANpUOrediMepa HC W3BECTHA. DOJC3HP BOZHUKACT B CEMBAX ¢ HACTOTOH okomo 15-20 %
ciydacs. OCTalbHbIC, TaK HA3ZBIBACMBIC CIIOPAIMUCCKHE CIYYAH HMCIOT HEKOTOPHIC TCHETHUYCCKHC ICTCPMHHAHTBL.

3aboneBaHnEe NMEECT ay TOCOMHO-TOMHHAHTHBIN TCHETHUCCKUH MPO(HIb B CIydasx ¢ HanOoJiee pAaHHAM Ha4ajaoM 1
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HEKOTOPBIX CIOy4asx C IO3AHAM HAYajoOM, HO C Pa3IMYHOH INEHETPAHTHOCTBIO B IMO3MHEM Bo3zpacte. MDakTopsl
OKPY>KAIOMICH CPEIbl HAXOAATCA B ICHTPE BHUMAHUA AKTHBHOTO HCCIICTOBAHMA.

B xome 3abosieBaHWA B KOPE TOJOBHOTO MO3T4, THIMOKAMIIC W TOJKOPKOBBIX CTPYKTYpax (BKIFOUAS
CCJICKTUBHYIO MOTCPIO KICTOK B 0a3ainbHOM sAape MeitHepTa), ro1yOoM MATHE W B JOPCATBHOM SAPS MIBA HCUC3AFOT
CHHAIICHI, I B KOHCUHOM cHYeTe, HCHpOHHIL llepeOpanbHoe HCmonb30BaHHE H NEpy3HsA ITFOKO3bI CHIDKAIOTCS B
HCKOTOPBIX O0NACTAX MoO3ra (TCMCHHAd JO0JIi1 W KOpa BHCOYHOHW [OJW HA paHHCH cTaguu 3a00JICBAHUA,
npe(poHTATBPHAS KOpa HA MO3THCH cTtagmu 3abojcBaHusA). HelpuTHRIC WK CTapuyecKue OMAMKH (COCTOSIINC W3
HEHPHUTOB, aCTPOLUTOB M IJIHAJBHBIX KJICTOK BOKPYT CEpACYHHMKA AMUJIOWAA) W HEHpO(QHOPHILILIPHBIC KIYOKH
(cocTosmmue W3 CHAPCHHBIX CHHPATHHBIX (DHIAMCHTOB) HMIPAIOT OIPEACICHHYIO POJIb B IATOTCHE3e OO0JIC3HU
Amprreiivepa. Crapueckue OIAmIKY U HeHpopuOPHIUTIPHBIC KTy OKH BOSHUKAIOT ITPH HOPMATGHOM CTApPCHUH, HO OHH
ropaszxo 0oJiee pacmpoCTPAHEHH Y JEOACH ¢ 60IC3HbI0 AbIreimepa.

C. Bonesns ITapkuHCOHA.

Bonesur Ilapkuncona (BII) mpeacrasmaer co00ff HIHOMATHYCCKOS, MEJICHHO IPOTPECCUPYIOIICE
JereHepatuBHoe 3a6oneBanue LIHC, xapakrepusyromeecs 3aMeUICHUEM B CHIDKCHHEM ABIKCHUS (OpaguKHHE3U),
MBIIICYHOW PHTUAHOCTBIO, TPEMOPOM IIOKOA (AMCTOHMA), MBIICYHOH 3aTOPMOKCHHOCTBIO M IMOCTYPAIBHOM
HEYCTOIYMBOCTBIO. [IepBOHAYAIBHO paccMaTpUBAEMOE B MEPBYIO OUYEPEab KaK ABHTATEIBHOE paccTpoicTso, BIT B
HACTOAMICE BpeMs MPH3HACTCS TAKKE MPHYHHON ICIPECCHH H YMOIMOHATBHBIX H3MCHEHHH. BIT Taxoke MOKET BIHATH
HA II03HAaHHE, NMOBEJCHHE, COH, BEI€TaTHBHBbIC (DYHKIMH H CeHcopHble (yHkimu. HamGosiee pacmpocTpaHeHHbBIC
KOTHUTHUBHbIC HAPYIUCHHA BKIIOYAIOT (DYHKUWH HApYLICHHA KOHLCHTPALMH W BHHMAHUH, PabOuyI0 NaMATb,
HCTIOJTHHTEIbHYIO (DYHKUHIO, YIOTPEOICHHE A3bIKA U 3PUTEIBHO-IPOCTPAHCTBEHHOW OpPHEHTALMH. XapaKTepHOI
yeproii BIl sABIfeTCA CHMITOMBI, CBA3aHHBIE C NOHIDKCHHOH MJBUTaTeIbHOH (DYHKIMEH, KOTOPBIM OOBIMHO
IpEaAMCCTBYIOT TC, KOTOPBIC CBA3AHBI C KOTHUTHBHBIMHA HAPYIICHUAMHA, YUTO ITOMOTACT B JHATHOCTHKC 3a00JICBAHHSL.

[Tpu nepsuyHO#i Oone3Hu [TapKUHCOHA BRIPOKAAIOTCS MATMCHTHPOBAHHBIC HCHPOHBI YSPHOU CyOCTAHIINH,
royiy0oro MATHA W APYTHX rpynn A0(paMHHEPTHYSCKHX KJICTOK CTBOJA Mo3ra. [Ipmumna He m3BecTHa. [loTeps
HCHPOHOB YCPHOH CyOCTAaHIMH, KOTOPBIC MPOCHHUPYIOTCS HA XBOCTATOC SIAPO M CKOPIYIY, IIPHBOIUT K HCTOLICHHIO
Heiipomeauatopa go(hamMmuHAa B 3THX 00macTAX. BosHmMkaeT, kak mpaBmwio, mociae 40 €T, ¢ YBCIHUCHHCM
3a00JICBAEMOCTH B CTAPIIHX BO3PACTHBIX TPYyIIIAX.

Bone3ns IlapkuHCOHA BHEpBBIC AHATHOCTHPYIOT y mpuMepHO 60000 aMepHKAHIECB KAKABIH TOA, U B
HACTOSIICEC BPEMS CHO MOPAKCHO OKOJIO OJHOTO MILTHOHA amcpukaHueB. [axe ecmm BI1 He sBasercsa (paTanbHOH
cama 1o cede, ee OCIIOKHCHMS SBISIFOTCS YeThIPHAIATON Beaymel npmanaoi cMeptd B CoenunenHbIx [IIratax. B
Hactosamee BpeMs BI1 He MOXKeT OBITh BBIJICYCHA, W HA3HAYAIOT KAK NPABHJIO CHMITOMATHUYCCKOC JICUCHHE, C
XUPYPruvuCCKUM BMCIIATCIIBCTBOM, MMPCANMHCAHHBIM ITPH Oouee MO3OHUX, TSDKCIIBIX CITyIasaX.

BapI/IaHTBI meucHua BII BriIrouaroT BBCACHHC JICKAPCTBCHHBIX CPCACTB A KOMIOCHCAIIUH /:[eq)numa
JBUTATCIPHOHN (DYHKIMH. OTH BaPHAHTHI YBEIMYMBAKOT HIIH 3aMCHIIOT HEHpoMenuatop, A0(paMuH, KOHICHTPALUH
KOTOpPOro B Mo3re y manueHToB ¢ BIT sBusrorcs Hu3kmmu. Takwe mpemapaThl BKIFOYAKOT: KapOWIOIY/JICBOAOIY
(koTOpBIE CO3marOT GOJIbINE JO(aMHUHA B TOJJOBHOM MO3TE); arioMOp (DHH, MPAMHUIICKCOJIO, POTIHHHPOJ H POTHHIOTHH
(aTOHUCTHI OTAMHAHA); CCNCTHWINH W pa3arwiuH (HHrHOMTOpPsI MAQO-B, KOTOpBIC MPEAOTBPAINAOT PA3pPyIICHIC
Jo(amMuHa); SHTAKATIOH W TOJNKANOH (MHrHOHTOPHI mupokarexuH-O-metmarpancdepassl [COMT], koTopele nenatoT
JeBojony Oojee OOCTYIHOHW B TOJOBHOM MO3TE); OCH3TPONHMH W TPUTCKCH()CHHIMI (AaHTHXOJIHHCPICTHKH) H
amMaHTaguH (KOHTPOJb TPEMOpA M PHTHIHOCTH). YTNPAKHCHUSN/(PH3HYECKYIO TEpaNMIO TAKKE YacTO HA3HAYAIOT,

YTOOBI IOMOYb TTOAACPKUBATh (DH3HUCCKYIO H YMCTBCHHYEO (DY HKITHEO.
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CoBpeMEHHBIC METOMBI JICUYCHHS, KOTOpbIC Jedar cuMnrombl BII, He obecneunBaroT W3ICUCHHE, H HE B
COCTOSIHHH TIPEIOTBPATUTh IPOTPecCHpOBaHHE 3a00ieBaHMsI. Kpome TOro, B HacTosImee BpeMs JCKAPCTBCHHBIC
mpemapaTsl, KaK MPaBUIO, TCPAIOT (PPeKTHBHOCTE HA mo3xuel ctaguu BI1. HambGonee HazHauacMbIii mpemapar,
JICBOAOTIA, OOBIMHO MPHBOAUT K HeOmarompuaTHEIM 3(p@ekram B mpeaenax ot 5 mo 10 met mocne Havama mpHeMa
JIEKAPCTBEHHOTO CPEJCTBA. JTHU MOOOYHbIE (PPEKTHI MOTYT OBITh CEPE3HBIMH U MOTYT IIPHBECTH K JBHIATCIHHBIM
(IIyKTyanussM M HENPEICKA3yeMbIM KOJICOAHHAM B YIPABICHHU JBUTATCIbHBIMH (DYHKIMAMH MEXIY A03aMH, a
TAKOKE TOACPTHBAHHIO/IPOXKAHUIO (JHCKHHE3HH), KOTOPBIMH TPYIHO YIPABIATh H KOTOPBIC ABILIFOTCA TAKHMH JKC
HWHBAJIHAU3HPYIOIUMH, Kak H coOCcTBeHHBIC cHMNTOMBI BI1. Takum 00pazoM, coxpaHAeTcs MOTPEOHOCTh B HOBBIX
METOJAX JICUCHHA C HOBBIMH MCXaHHM3MAaMHU ACHCTBHUS, KOTOPHIC MOYKHO NMPHUMEHATh BMECTEC MJIM B KOMOWHALIUU C
CYIIECTBY IOLINMH JICKAPCTBECHHBIMU CpeAcTBaMu npoTus bIL.

d. INapkuHcoHM3M. BTOpHYHBI MAPKUHCOHH3M (TakKC HA3BIBACMBIM KAK aTHIUYHAA OOJIC3Hb
INapxuHcona nnu ITapkUHCOH IUTOC) ABJACTCA PE3YJITaTOM YTPAThl WM NMPEHATCTBOBAHMSA ACHCTBHIO JONAMUHA B
0a3a’dbHBIX TAHTIHAX BCICACTBHE [APYTHX HIUONATHYCCKHX JCTCHEPATHBHBIX 3a00JCBaHMH, JECKAPCTBCHHBIX
MPENapaToB MIH SK30TCHHBIX TOKCHHOB. Hanbousiee yacToif mpuuuHO# BTOPHYHOTO MAPKMHCOHHU3MA SBIISCTCS IIPHEM
BHYTPb QHTUIICHXOTHYCCKHX JICKAPCTBEHHBIX CPEACTB HIIU PE3CPIIHHA, KOTOPHIC BBI3BIBAIOT MAPKUHCOHU3M OJIOKHPY S
Jo(haMHHOBBIC PELENTOPHL. MeHee pacHpOoCTpaHEHHBIC NMPHYHHBI BKIFOYAIOT OTPABICHHE OKCHIOM YIJIEPOAa HIIH
MaprasiieM, THapone(aInio, CTPYKTypHbIC OBPSKACHHA (OIyX0JH, HH(APKTHI, BIUAIONIME Ha CPSAHHH MO3T HIIH
OazaibHBIC TAHIVIMM), CYOOypaJbHbIC I€MAaTOMbI H JCTCHEPATHBHBIC 3a00JICBAHHA, BKJIFOUAs HUTPOCTPHATHYIO
JICTEHEPALIHIO. Hexotopsie paccTpoiicTBa Takme, Kak TPOTPECCHBHBIN HaabaacpHberi mapamma (ITHIT),
MHO>KecTBeHHAs cucteMHas arpodus (MCA), koprukobazanpnas aereHepaims (KBJI) u nemenus ¢ tensuamu Jlesn
(ATJI) MOTYT IpOSBIATE CHMITOMBI MAPKHHCOHU3MA, MPEKAE YEM MOTYT BO3HHKHYTh KaPAWHAIBHBIC CUMITOMBI,

HeO6XOZ[I/IMI>Ie 71 KOHKPECTHOTO AHATHO34, H, TAKHM 06p330M, MOTYT OBITh TOMCUCHBI KAK CIMAPKUHCOHU3M.

€. Jlo6Ho-BHcOUHAd meMeHImA. JIoOHO-BHCOUYHAs aeMmeHIms (JIB[I) mpeacTaBaseT cCoO0# COCTOSHUE,

SBISIFOLICECS  PE3YJIbTaTOM TPOTPECCHPYIOINCH Jerpaganuy JIoOHOH a0 ronoBHOoro mosra. Co BpeMeHEM
JCTCHEepAIMd MOJKCT TICPCHTH HA BHCOYHYIO J0MK0. Bropas mociae OonesHum Amsrreiimepa (BA) mo
pacupoctparcuaocTH, JIB]] coctaBmaer 20 % mocTapyuecKuX ciydacs AcMCHIHH. CHMITOMBI OAPA3ACIAIOTCA HA
TPH TPYIITHI B 3aBHCHMOCTH OT MOCTPAJaBIIMX (PyHKIHH JTOOHOH W BHCOYHOH JOTH:

ToseacHueckuii Bapuant JIBJl (meJIB/I), ¢ cumnToMaMu BKITIOYACT BAJOCTh H ACHOHTAHHOCTH C OJHOMU
CTOPOHBI, H PACTOPMAKHBAHKC C APYTOW CTOPOHBI, Mporpeccupyromas HemiasHas adasua (ITHITA), mpu xoTopoi
HAOTFOTAOTCS ICPCOOH B OCTIOCTH PEUH 3a CUCT TPYAHOCTH APTHKY IANAH, (POHOJTOTHUCCKUX H/HTH CHHTAKCHUCCKUX
O1HOOK, HO COXPAHACTCS MOHUMAaHNE CJOB; B ceMaHTHueckas neMeHuus (CJI), mpu KOTOpOil MALHECHTHI COXPAHIIOT
CBOOOJHYIO C HOPMaNbHYIO (DOHCTHKY W CHHTAKCHC, HO HMMCIOT BO3PACTAIOINYI0 CJIOKHOCTh B HA3BIBAHUH H
IIOHUMAHHH CJIOB. I[pyrne KOTHHTHBHBIC CHMIITOMBI, 06]1[1/[6 JJI1 BCCX MAITUCHTOB C .HBJI, BKIIOYAXOT HAPYIICHUA B
HCIIOJTHHTCIIPHOK (l)yHKI.[I/II/I H CIIOCOOHOCTH K KOHLCHTPAIMH BHUMAHHA. I[pyI‘I/IC KOTHHUTHBHEIC CHOC06HOCTI/I, B TOM
THACJIC BOCIIPHUATHC, MPOCTPAHCTBCHHBIC HABBIKH, MAMATH W MPAKTHKA, KAK IMMPABUJIO, OCTAXOTCA HE3AaTPOHY THIMH. J_[BI[
MOET OBITh AMATHOCTHPOBAHA MyTEM HAOMOACHUS HA CTPYKTYPHBIX ckaHax MPT arpoduu mobHO# nomwm w/mmu
nepeaHeH BUCOUHOH JOTH.

Cymectryer psax ¢popm JIB/, mro0yr0 U3 KOTOPBIX MOKHO JICUATH WIH MPSIOTBPAIIATh C HCMOTB30BAHHCM
Croco00B M KOMITO3UIUIA COTJIACHO JAHHOMY H300peTeHni0. Hampumep, oxraa 3 popM JT00HO-BHCOYHOM JCMEHIIHA
mpeAcTaBIAeT co0oit cemanTrueckyro aemeHmio (CI). ClI xapakTepu3yeTcsa MOTCPeH CCMAHTHUCCKOM MAMATH Kak
B BepOaBHOM, TaK W HEBEpOaTbHOM AoMeHaX. [lammenTs! ¢ CJ] 4acTo >KaNyroTCa HA 3aTPYAHCHUS C TOA00OPOM CIIOB.

Kimamyeckne HpH3HAKK BKIFOYANOT CBOOOTHYIO aasHio, aHOMHIO, HAPYIICHHOC NMOHHMAHHC CMBICIA CJIOB H
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ACCOLMATHBHYIO BU3YAJIbHYIO arHO3HIO (HECIIOCOOHOCTH COTIOCTABHTh CEMAHTHYCCKH CBSI3AHHBIC H300PAKCHHUS HITH
o0bekThl). [1o Mepe Toro Kak 3a00JieBaHHE MPOTPECCHPYET, YACTO HAOIFOJAFOTCS MOBEIACHUCCKUE M JIYHOCTHBIC
HU3MCHCHHSA, AHAJJOTHYIHBIC TCM, KOTOPBIC Ha6J'[IOZ[aIOTC}I npu JIOOHO-BHCOYHOM ACMCHIIUH, XOTA ONMHCAHBI CJIyvYan
CIUCTOM» CCMAHTHUCCKOU JACMCHIIHH C HCCKOJBKHMH IO3JHHMH INOBCACHUCCKHMH CHMIITOMAMH. CT]Z)YKTypHa}I
pm3yammzams MPT neMOHCTpHpYET XapakTepHbI mpo(mib aTpo(uu B BHCOYHOH H0Ji¢ (PCHMYIICCTBCHHO B
JeBOii), ¢ GOJbINCH BOBICUCHHOCTHIO HIDKHEH, ueM BEpXHEH, W OompmicH arpodueil mepeaHel MO CPaBHEHHIO C
3aTHECH BUCOYHOH JOJCH.

B xauectse apyroro mpuMepa, apyras (popma J00HO-BHCOYHOMW ACMEHINH aBrieTca 0one3Hb0 [Tuka (PiD,
Taxke PcD). OrtmmuurensHO yepToli 3a001CBAHNA ABIACTCS COCPSIOTOUCHHUE Ty -OC/IKOB B HCHPOHAX, CKOILJICHHC B
OKpalIuBacMblc cepeOpoM, C(PepHUECCKUE arperaThl, H3BECTHBIC Kak «Teblia [Tiuka». CHMITOMBI BKIIOYAIOT IIOTEPIO
peun (adasmo) u maemeHUuO. [lammeHTsl ¢ opOHTO(POHTANPHON AHMCPYHKIMEH MOTYT CTarh arpeCCHBHBIMH U
COIHAJIBHO HCIPHCMJICMBIMH. Onn MOIYT COBCPIIUTD KPAXKYy HIH ACMOHCTPHUPOBATH HABA3ZYHUBOC HJIH
TOBTOPSIONICEC CTCPCOTHITHOC MOBEACHHE. [IalMEHTHI C JOPCOMEIMATBHOM WM JOPCOJIATCPATBbHON JTOOHOH
JUC(YHKIMEH MOTYT JECMOHCTPHPOBATh OTCYTCTBHC OCCIIOKONCTBA, AMATHIO WM NOHMKCHHYIO CIOHTAHHOCTb.
ITammeHTsl MOTYT ACMOHCTPHPOBATh OTCYTCTBHE CAMOKOHTPOJIS, AHOMAJbHOC CAMOCO3ZHAHHEC H HECMOCOOHOCTH
OLCHUTH CMBICIL. [JaltHEeHTHI ¢ ABYCTOPOHHEH IMOTEPEH CEPOTo BEINECTBA B IOCTEPOIATCPAILHON OPOHTO(PPOHTATBHOH
KOpE H IpaBoil mepeaHe OCTPOBKOBOH KOPE MOTYT ACMOHCTPHPOBATh H3MCHCHHS MHUIIECBOTO MOBEACHUSA, TAKHE KaK
NATOJIOTHYECKAd TATa K CIAJKOMy. Y NANHCHTOB C Oojee (POKAIbHOH IHOTEpEeil Ceporo BemIeCTBa B NEpeAHEi
OpOHTO()POHTANBHO KOpPE TOJOBHOIO MO3Ta MOXET pa3BUThcA rumepdarmsi. B To BpeMsa Kak HEKOTOpPBIC H3
CHMIITOMOB, IIEPBOHAYAIBHO MOTYT OBITh CMATYEHBI, 3a00JICBaHUE NIPOTPECCHPYET, U MAUMEHTHI YacTO YMHPAIOT B

TCUCHUC ABYX-ACCATH JICT.

f. Bonesup XantunrroHa. bonesws Xautwarrona (BX) mpeactaBiaseT co0O#M HACICACTBCHHOC

MPOTPECCHPYIOLICEe HEHPOJCTCHEPAaTHBHOE 3a00JICBAHHE, XAPAKTCPH3YIOIIECECS PAa3BHTHEM 3MOLHOHAJBHBIX,
MOBCACHYCCKUX M TCHXUUCCKUX HAPYIICHHI, TMOTCPCH WHTC/UICKTYAJbHBIX WM KOTHHTHBHBIX (DYHKIHH, H
HAPYIICHUEM ABIDKCHHS (ABHTaTeabHBbIC HapymieHu:). Kimaccumueckue mpusHaku bX BKIIOUAIOT pa3BHTHE XOpEH -
HCTIPOH3BOJIBHBIX, OBICTPBIX, HCPCTYJAPHBIX, CYIOPOKHBIX JBIDKCHHI, KOTOPHIC MOTYT IOBIHATH HA JIHIO, PYKH,
HOTH WM TYJOBHINC, - a TAKXKC CHIDKCHHC KOTHHTHBHBIX (DYHKIWI, BKIJIFOUAs MOCTCICHHYIO MOTEPI0 00pabOTKH
MBICTH W TPHOOPCTCHHBIX HWHTCILICKTYAJbHBIX CIIOCOOHOCTEH. MoskeT HaOMOAAThCA YXYIIICHHE TAMATH,
a0CTPAKTHOTO MBIIUICHAS W CY)XXICHHH, HCNPABWIBHOC BOCIPHATHE BPEMCHH, MECTa, WJIH JHYHOCTH
(me3opucHTANHA); TIOBBIICHHAS TPCBOKHOCTD H H3MCHCHHUS IMYHOCTH (Pacha JIMYHOCTH). XOTSA CHMIITOMBI OOBIYHO
CTAHOBATCA OYCBHAHBIMH B TCUCHHE UYCTBEPTOIO MM IMTOIO ACCATHICTHS JKH3HH, BO3pPACT HAYaja ABIACTCA
TMICPESMCHHBIM | KOJICOJICTCA OT PAaHHETO ACTCTBA J0 KOHIIA 3PENIOTo Bo3pacTa (Hampumep, 70 wm 80 mer).

BX mepemaeTcs B CeMBbiIX KaK ay TOCOMHO-JOMHHAHTHBIN MpH3HAK. PaCCTPONHCTBO BO3HUKACT B PE3YJILTATE
AHOMAJBHO JUIMHHBIX NOCICAOBATEIBHOCTEH HIIH «ITOBTOPOB» KOJUPYEMBIX KOMAHJ B MPEACIAX TCHA HA XPOMOCOME
4 (4p16.3). TIporpeccupyromas moTeps (PYHKOMH HCPBHOW CHCTCMBI CBA3aHA C pesyiasratamMu BX oT motepw

HGﬁpOHOB B OIPCACTICHHBIX 00macTaxX MO3ra, B TOM YHCJIC 0a3aTbHBIX TAHTJTHCB H KOPBI TOJJOBHOTO MO3Ta.

g. Bokoroii ammuoTpoduuecknii ckiaepo3. bokosoit ammorpodmucckuii ckiaepos (BAC) aemaerca

OBICTPO TPOTPECCHPYIONMM, TPHBOIIUM K JICTATBHOMY HCXOJXY, HECBPOJOTHYCCKHM 3a00JICBAHHEM, KOTOPOE
TIOpaKaeT ABHTATCIbHBIC HCHPOHBI. MplmeyHas cnadocTs U aTpodust H NPH3HAKH JUCHYHKIMH KICTOK IIEPETHETO
pora CIMHHOTO MO3ra HauOoJee 4acTo IEPBOHAYAIbHO OTMEUAIOT B pPykKax, pexke B Horax. CaiiT Hayama ABiseTCA

CIyJaWHBIM, a TPOTPECCHPOBAHHE acuMMeTpHyHO. CyZOpOTH SBILTFOTCS OOIMMH H HM MOXCET ITPEIIICCTBOBATH
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cnaboctb. Penko, manment sxueeT 30 mer; 50 % ymMuparT B TCUCHHS 3 JIeT OT Havana 3aboaceanus, 20 % KuByT 5
net, a 10 % xwusyT 10 7eT.

JluarHocTuiecKue MPU3HAKH BKIIOYAIOT HAYAJO0 BO BPEMs CPECAHEH WU MO3AHEH B3POCIONH KH3HH H
MIPOTPECCHPYIOIIHE O0INEEe BOBJICUCHHUE ABHTATCIBHOH (yHKIMM Oc3 CEHCOPHBIX HapymeHuid. CKopocTh HEpBHOMH
MPOBOJAWMOCTH  SIBIIETCA HOPMANBHBIMH A0 TO3AHCH craamu 3a0oneBaHus. HenaBHume —HccCienoBaHUS
MPOJCMOHCTPUPOBATH KOTHUTHBHBIC HAPYIICHHS, a TAKKE, B YACTHOCTH, CHIDKCHHE HEMIOCPEACTBCHHON BepOaIbHOH
TAMSTH, 3PUTCIBHON MAMATH, S3bIKA H HCTIOTHUTCTBHBIX (DY HKITHIA.

YMeHbIICHHE IUTOIIAH Tea KICTKH, KOJHICCTBA CHHATICOB U OOINCH JTHHBI CHHAIICOB HAOMIOJaI0Ch TaXe
B HEHpoHaxX HOpMaJIbHOTO BHAA Y manueHToB ¢ BAC. BBIIO BBICKA3aHO NMPEATNOIOKEHHE, YTO, KOT/IA IIACTHYHOCTD
AKTHBHOH 30HBI JOCTUTAcT CBOCTO IpeAcia, MPOJOJDKAIOIAACA MOTEpsA CHHAIICOB MOJKET IIPHBECTH K
(PYHKUHOHATHHBIM HapymeHuaAM. CtuMmysimua (pOPMHPOBAHHSA HOBBIX CHHAIICOB HJIH IPESIOTBPAIICHHE NOTCPH

CHHAIICOB MOKCT IMOAACPIKHUBATD (l)yHKIII/II/I HefprHOB Y 3THX NAITUCHTOB.

h. Pacceannblii ckaepos. PaccesHnsnit ckiaepos (PC), xapakrepusyercs pa3IH4yHBIMH CUMITOMaMH U

npusHakamu aucpyukimu [THC, ¢ peMuccusMu u moBTopsEOmIuMuca oboctperusamu. Haubomnee o0mmie CUMITOMBI
MPEACTABIAIOT COOOH MApeCTE3HU B OAHOH Win 60716 KOHCUHOCTSX, B TOPCE WM HAa OJHOM CTOPOHE JHLA; CIad0CTh
WM HEYKJIFO’KECTh HOTH HJIH PYKH; MM HAPYIICHHUA 3PCHUS, HAPUMED, YACTUUHYIO CJICTIOTY U OOJb B OXHOM TJa3y
(peTpoOyIbOapHBIH HEBPHT 3PUTCIBHOTO HEPBA), NMOMYTHCHHE 3PEHHA HIH CKOTOMBL OOIMHEe KOTHUTHBHBIC
HAPYIICHHS BKJIIOYAIOT HApYIICHHA NAaMATH (IPHOOPETCHHE, YACPKAHHE M H3BICUYCHHE HOBOH HH(pOpMALHHM),
BHHMAHHA M KOHIICHTPAIHH (B YaCTHOCTH, Pa3JC/ICHHOEC BHHUMaHHE), 00paboTKu HH(POPMALUH, HCIOTHHTEIBHBIX
(yHKUui, (PYHKUMH 3pUTEIHO-IPOCTPAHCTBEHHOH OpHeHTalmu u Oerjoctu peun. OOmue paHHHE CHMIITOMBI
NPECTAaBILIOT COOOM INIA3HOM Mmapanyy, KOTOPHIH MPUBOAUT K ABOCHHIO B I71a3aX (IUILIONUS), BPEMEHHYIO C1aboCTh
oxHO# wmiam Oonee KOHEYHOCTEH, HEOOJBINYI0 CKOBAHHOCTh WM HEOOBIMHYI) YTOMIIIEMOCTh KOHCYHOCTH,
HC3HAYHUTCIIBHBIX HAPYIICHUA NMOXOAKH, TPYAHOCTH C KOHTPOJEM MOUYCBOTO Iy3BIPsA, IOJIOBOKPYIKCHHC H JICTKHC
SMOIMOHAIBHBIC HAPYIICHHUS, BCE OHU YKA3bIBAOT Ha paccesHHoe mopakenne [THC u yacTo BOZHUKAIOT 32 MECSIIBI
WM TOABI A0 TOTO, KaK 00JIC3Hb pacTio3HAIOT. MI30BITOK TEIIa MOYKET YCYTYOHTh CHMIITOMBI H MPHU3HAKH.

TeucHne OONE3HH CHIBHO BAPBHPYETCH, SBIFICTCS HEMPEACKA3yEMBIM W Y OOJBIIMHCTBA MALHCHTOB,
pemurtupyromuM. CHavana 3mH304bI MOTYT OBITH Pa3ACICHbI MECANAMH HIIH TOJAMH PEMHUCCHH, OCOOCHHO KOTJa
00J1C3Hb HAUYHWHACTCA C PeTPOOYILOAPHOTO HEBPHTA 3PUTCIBHOTO HEPBA. TE€M HE MEHEE, Y HEKOTOPHIX MALNCHTOB
BO3HHKAIOT YACThIC NMPHUCTYIIBI U OHU OBICTPO CTAHOBATCS HETPYAOCIOCOOHBIMH, Y HEKOTOPBIX TCUCHHE OOJC3HU
MOJKCT OBITh OBICTPO MPOTPECCHPYIOIIAM.

1. [maykoma. ['maykoma ABIACTCA PACHPOCTPAHCHHBIM HCHPOJCTCHCPATHBHBIM 3a00JICBAHUCM,
KOTOpOC mopakaeT ranrmmo3Hble KieTku cetuaTkd (['KC). MMeromuecs TaHHBIC YKA3HIBAKOT HA CYIICCTBOBAHINC
OTACIIbHBIX CXCM ACTCHCPAIMH B CHHAIICAX U ACHAPUTAX, B TOM YHCJIC B TKC. HOCJ’ICI[HI/IG JAHHBIC TAKKC YKA3ZBIBAKOT
HA KOPPEIUIIMI0 MEXIY KOTHHTHBHBIMH HAPYLICHHAMH W IJIAYKOMOH y moskmubx jroael (Yochim BP, et al.
Prevalence of cognitive impairment, depression, and anxicty symptoms among older adults with glaucoma. J

Glaucoma. 2012:21(4):250-254).

]. Muoronmyeckas auctpodus. Muotormdeckas aucrpodun (MJ]) sBIsIeTCS MY IBTHCHCTEMHBIM

ayTOCOMHO-IOMHHAHTHEIM 3200JICBAHICM, XaPAKTCPH3YIOIMUMCA JUCTPO(PHICCKOH MBIMICYHOH CIAO0CTRI0 H
MHOTOHHCH. MOTCKYIAPHBIHA AC(PECKT MPEACTABILICT CO00i IKCIIAHCHPOBAaHHBIN TpuHYKIcOTHaHEN (CTG) mosTop B
3' HeTpPaHCUPYEMOH 00IACTH TCHA MHOTOHHHIPOTCHHKHHA3H B XpoMocoMe 19q. CHMITOMBI MOTYT BOZHHKATH B

moO0M BO3pacTe, a JMaNa30H KIHHHYECCKOH TSHKECTH IMMPOK. MHOTOHHS BRIPKEHA B MBIIIIAX PYK, a ITO3 SBISCTCS
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OOBIMHBIM CHMIITOMOM AQXC B JETKHX CIy4YasxX. B THKENBIX ciaydasx oTMedacTcs meprH()epryuecKas MBIIICYHASL
caboCTh, 4acTo C KaTapakTOM, INPE:KACBPEMCHHOE OOIBICCHHE, MAacKOOOpa3HOE IMIO, CEpACHHAA APHTMHA,
TECTUKYJISIpHAs arpo(us W SHIOKPHHHBIC HAPYIICHUS (HANPHMEP, CaxapHbIH auader). YMCTBEHHAs OTCTAJNOCTh
SIBTISIETCSI OOBIYHBIM CHMIITOMOM TPH TSDKENIBIX BPOKACHHBIX (POpMax, B TO BpeMs KaK BO3PACTHOE CHIMKCHHE TOOHBIX
W BHCOYHBIX KOTHHTUBHBIN (PYHKIHWH, B YACTHOCTH, S3bIKA M WCHONHUTEIBHBIX (pyHKIMH, HAOMOZAr0TCA B Oosee

JICTKUX B3POCTBIX (hopmax 3aboseBaHus. JIFOaH ¢ CHIIBHBIM MOPAKCHHECM YMHUPAKOT B patione 50 mer.

k. JdemeHipsa. JIeMEHIMSA ONHKCHIBAET KJIACC PACcCTPOMCTB, HMMCIOIMUX CHMIITOMBI, IOPAXKAIOIIHC
MBIIIJICHUE H CONUATBbHBIC CIIOCOOHOCTH IOCTAaTOYHO CHIIBHO, YTOOBI MEIIIATh MOBCEIHEBHOM AEATEIBHOCTH. JlpyTHe
ClIy4Jau AEMCHIMHY B JOIOJTHEHHE K JEMCHIMH, HaOIomacMoi Ha 60Jee MO3JHUX CTaJHAX BO3PACTHBIX PACCTPONCTB,
00CYy>KJaeMBIX BBIMIC, BKIFOYAIOT COCYAUCTYIO ICMCHITHIO U JCMCHIUH C TCIbLAMHU JIEBH, ONMCAHHBIC HUXKE.

IIpu cocynucTol AEMEHLIMH WIH «MYJIbTHHH(APKTHOH NEMEHIMK» KOTHUTHBHBIC HAPYIICHUSA BBI3BAHBI
npoGyieMaMu B TIOCTYIJICHHM KPOBH B MO3T, KaK IPABHJIO, H3-32 CECPHH HE3HAYUTCIBbHBIX HHCYJIBTOB, 4 HHOTAA, 34
CYET OJHOTO KPYITHOTO HHCYJIBTA A0 HJIM MOCTE APYTHX O0JIee METKUX HHCY IbTOB. COCYIUCTBIC OBPEKACHUSI MOTYT
ObITH pesyibTaroM Iu(@y3HOro HEepeOpOBAaCKYILIPHOTO 3a00JCBAaHMA, TAKOTO KaK OOJE3Hb MEJKHX COCYIOB HIIH
OUaroBbIC MOPAKCHISA, MK 00a BapHaHTa. [TaliueHThI, CTPAgAIoNMe OT COCY AUCTOH ACMECHIUH HMCIOT KOTHHTUBHBIC
HAPYIICHHSA, OCTPBIC WIH MOJOCTPBIC, IOCIEC OCTPOTO LEePeOPOBACKYLIPHOTO HAPYIICHMUS, IIOCIIC YeTO HAOII0JACTCs
MPOTPECCUPYIOIICE CHIDKCHUE KOTHHTUBHOH cOCOOHOCTH. KOTHHTHUBHBIC HAPYMICHHS AHAJOTMYHBI TEM, KOTOPBIC
HaOrogaroTcs nmpu OOJE3HH AJNbIrediMepa, B TOM YHCIIC HAPYIICHHSA B SA3bIKE, NAMATH, CIOXKHOH BH3yalbHOM
00pabOTKE MM HCTIOTHUTEIBHBIX (DY HKIHAX, XOTS COOTBETCTBYIOIIHE H3MEHEHH B MO3IE HE CBA3AHBI C MIATOJIOTHEH
BA, HO ¢ XpOHHYECKUM CHHKCHHIO KPOBOTOKA B TOJIOBHOM MO3I€, UTO, B KOHILE KOHIIOB, IPHBOIUT K JCMCHIIUHL.
Hetipopusyamu3anus Opu MOMOINHM OAHO(OTOHHOH SMHCCHOHHOH KommbloTepHOH ToMmorpaduu (ODOKT) u
MO3HTPOHHO-3MUCCHOHHOH ToMmorpaguu (IIOT) MokeT OBITHP HCHOJB30BAHA I TOATBCPIKICHHA JHATHO3A
MYyJIbTHHH(APKTHOH IEMCHIUH B COYCTAHHH C OLCHKAMH, BKITFOYAFOIUMH UCCIICIOBAHAC MICHXHYESCKOTO COCTOSIHHUSL.

Hemenmusa ¢ Tenpuamu Jlesu (JTJI, Taxke H3BECTHAS MOJ PA3IUYHBIMU APYTHMH HA3BAHUSMH, BKITFOUAS
JEMCHIMIO ¢ TeapiaMu JIer, quddy3Hyro 001e3Hb ¢ TeapIaMu JICBH, KOPTHKAIBHYIO OOJIC3Hb ¢ TCIbLAMH JICBH 1
CTapUCCKYHK ACMCHIMIO THIA JIeBH) SBJICTCA OJHUM W3 BHIOB JCMCHIIMH AHATOMHYCCKH XAPAKTCPH3YFOIIUMCS
HanmmuueM Teiel] JIesu (Cryctkos Oenka anb(pha-CHHYyKICHHA W YOWKBHTHHA) B HCHPOHAX, OOHAPY)KHBACMBIX IPH
TMOCMEPTHOH THCTONOTHH MO3ra. Ee OCHOBHOW OCOOCHHOCTBIO SBIISICTCS CHIDKCHHC KOTHHTHBHBIX (DYHKIHH, B
YACTHOCTH, HCTIOJTHUTCIFHOH (PyHKIMH. BHHMATEIbHOCTD M KPAaTKOCPOUHAS MaMATh OyAyT BO3PACcTaTh U MAAATh.

YCcToWYnBBIE HITH TOBTOPSIOLIHECS 3PUTCIIbHBIC TAUTIOLIHALMH C IPKAMH U JCTATbHBIMH KAPTHHAMH YaCTO
SIBISIFOTCSL PAHHUMH JHArHOCTHYECKUMH cumnromamu. JITJI WacTo myTarOT HAa €€ PaHHHX CTAXUAX C OOJIE3HBIO
AnpureidiMepa W/HIH COCYOWCTOW OCMCHOHWCH, XOTA, O0NC3HBP AnbireiiMepa OOBMHO HAYHWHACTCSA JOBOJBHO
moctenicHHO, a JITJI wacto mMeeT OpicTpoe u ocTpoe Hauano. Cmmmromsl J[TJI Takke BKITFOYAKOT JBHTATCIHHEIC
CHMITTOMBI, aHajoruuHble Oo1e3Hu [Tapkuacona. ATJI oTimuaercs OT AEMEHIMH, KOTOPAs HHOTJA BO3ZHHKACT IPH
6oxeszHu TlapkuHCOHA, O BPEMEHHBIM PaMKaM, B KOTOPBIX CHMIITOMBI BOZHHKAIOT JCMCHIMH IO CPABHCHHIO C
cummromamu 6o1e3Hn [lapkuncona. Bonesus [lapkuacoHa ¢ memenmmei (BIT/I) amarHOCTHPYSTCS TpH HAdaje
JCMCHIMHU 00JIce YeM Hepes3 Toa mocie Havana 6one3nu [lapkuHcoHa. [ATJI qHAarHOCTHPYHOT, KOTIA KOTHUTHBHEIC
CHMITTOMBI HAYHHAIOTCS B TO YKE BPEMS HJIHM B TEUCHHE T0/A MOCJIC TOSBICHAS CHMIITOMOB O0sie3Hu [ TapkuHCOHA.

1. IIporpeccupyromuii HaaAbsAACPHLIN mapaauy. [Iporpeccupyromuii HagbsaacpHbiid napaxud (ITHIT)
SIBISIETCS. PACCTPONCTBOM MO3Ta, KOTOPOE BBI3BIBACT CEPHE3HBIC M IPOTPECCHPYIOIIHE MPOOIEMBI C KOHTPOJIEM
TOXOJKHM WM PABHOBECHEM, a TAKXKE CIOXXHBIMH ABIDKCHUSIMH I71a3 W NPOOIEMBI ¢ MbIIUieHHeM. OmHEM H3

KJIACCHYCCKHX NPHU3HAKOB OOJC3HH SBIICTCA HECIMOCOOHOCTh JOJDKHBIM 00pa3oM C(OKYCHpPOBaTh B3IJLLA, HTO
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TIPONUCXOIAUT H3-3a MOBPEKACHHS B 00JaCTH MO3Ta, KOTOPas KOOPAMHHPYET ABIDKCHHUE IJ1a3. HekoTOphle HHAMBHABI
OIMCHIBAIOT 3TOT 3(Q(PEKT KAK PaCIIBIBYATOCTh. [IOpaKCHHBIC HHIAWBHABI YacTO JCMOHCTPHPYIOT H3MCHEHUS
HACTPOCHHS WM NMOBEACHUS, B TOM YHCJIC JCHPECCHIO M allATHIO, a TAKXKE NMPOTPECCHPYIOMYIO CIA0YI0 JCMCHIIHIO.
JIITMHHOE HA3BAHME PACCTPONCTBA YKA3bIBACT HA TO, YTO 3a00JCBAHWE HAYWHACTCS MEIJICHHO H ITPOJOJDKACT
YXyAMAThCA (MPOTPECCHPOBATh), W BBI3BIBACT CIA00CTH (MApaaid), MOBPEKAAA ONMPCACICHHBIC YACTH MO3Ta BHIIIC
TOPOXOBHIHBIX CTPYKTYP, HA3IBACMBIX AAPAMH, KOTOPBIC KOHTPOHPYIOT ABIKCHUA I71a3 (HaxbaacpHsiil). [THIT 6611
BIICPBBIC OMHICAH KaK OTACIBHOC PacCTpoiicTBO B 1964 roay, KOraa Tpoe YUCHBIX OTyOIHKOBAN PabOTy, B KOTOPOH
MPUBOJMIM PA3IHYHA JAHHOTO MATOJOTHYECKOTO COCTOSAHHS M Oosie3Hm IlapkurcoHa. Ero MHOTIAa HA3BIBAIOT Kak
cuaapomoM Cruma-Puuapacona-OmnpmmeBckoro, mo (amMmimAM TeX YYCHBIX, KOTOPBIC ONPEICIHIH JAaHHOCS
pacctpoiicteo. Xota ITHIT nporpeccupyeT ¢ yXy AIICHUEM, HUKTO HE ymupaet ot camoro [THIL

m. Atakcus. JIroqu ¢ arakcuelt HMEIOT MPOOJIEMBI ¢ KOOPAUHAIMEH, MOCKOIBKY ¥ HHX MOCTPatalIn
YaCTH HEPBHOH CHCTEMBI, KOTOPbIC KOHTPOJIHPYIOT ABIDKCHUC M OaTaHC. ATaKCHSA MOKET MOPAKATH NMANIBIIBI, KUCTH,
pYKH, HOTH, TEIO, peub M ABIKCHHUA Iia3. CIOBO arakCHs 4acTO HMCHONB3YETCS U1 OMHCAHMA CHMITOMOB
HECOTJIACOBAHHOCTH, KOTOPBIC MOTYT OBITh CBA3aHBI C HH()ECKUUAMH, TPaBMAMH, APYTUMH 3a00JICBAHHUAMH, HIH
JeTCHEPATHBHBIMH H3MCHCHUAMH B LCHTPAJIbHO M HEPBHOH cHCTEME. ATAKCHS TAKOKE HCMOIB3YETCS A 0003HAUCHUS
TPYIIBI CICIH(PUUESCKUX ACTCHEPATHBHBIX 3a00JC¢BaHHIl HEPBHOH CHCTEMBI, HA3bIBAEMBIX HACJICACTBCHHBIMH H
CIIOPaJUICCKHMH aTaKCHAMH, KOTOPBIC ABILIOTCA IIEPBUYHBIMH LMy HanmonansHOTO (JOHIA aTakCHHL.

n. MsHoxxecTBeHHad _ cucTeMHad arpodud. MmuoxkectBeHHas cuctemHas arpodua  (MCA)
MPEACTABISIET COOOH ICTCHEPATHBHOE HEBPOJIOTHUYECCKOE paccTpoiicTBo. MCA cBsi3aHA C ACTCHEpaLMCii HEPBHBIX
KJICTOK B ONPEICJICHHBIX 001ACTAX TOJOBHOTO MO3ra. JTa JETeHEPaLis KICTOK BbI3BIBACT MPOOIEMBI C JBHIKCHHEM,
PABHOBECHEM W JPYTUMH BETCTATHBHBIMH (DYHKIHSAMH OPTaHH3MA, TAKAMH KAaK KOHTPOJb MOYCBOTO IY3bIPS HITH
peryanus KpOBSHOTO JABICHUSL.

[Mpuunaa MCA Hew3BeCcTHA, M HUKAKUX KOHKPETHBIX (DPAKTOPOB PHCKA BBIABICHO HE ObLI0. Okoyo 55 %
CJIy4YacB MPUXOAUTCA HA MY KYHH, C THIIMYHBIM BO3PACTOM Ha4aa ¢ KoHna 50-tu et 1o Havana 60-tu net. [Tpu MCA
YaCTO MPOSBIAIOTCS HEKOTOPBIC H3 TEX KE CHMITOMOB, YTO H npu Oose3Hu [lapkuacoHa. TeMm He MeHee, TAHEHTHI
¢ MCA o0O0BMHO ASMOHCTPHPYIOT MUHHMAJBHBIH, B ClIy4ac HAJIWYMsA, OTBET HA JO()aMHHOBBIC NpEmapaThl,
HCTIONBb3Y eMble Tipu OoJe3Hu [lapKuHCOHA.

0. Jpsxiocts. CHHAPOM APSXIOCTH («IPSIXJIOCTH») MPEACTABISICT COO0H repuaTpuyYeCKuii CHHAPOM,
XapakTepU3yOMuica (pyHKIHOHATBHBIM U (PU3MUCCKUM CIIAJOM BKIIFOYAST CHIDKCHHUC ITOABHIKHOCTH, MBIIICUHYEO
cnabocTh, (PU3MUCSCKYI0 MEIIHTCIBHOCTh, IUIOXYE) NMEPECHOCHMOCTh, HH3KYH) (DPH3MUCCKYIO AKTHBHOCTH, ILIOXOC
TMHTAHUE W HEMPOHM3BOJIBHYIO MOTEPI0 Macchl. Takoe CHIKCHHE YaCcTO COIPOBOXKIACTCS H SIBISICTCS CICACTBHEM
TakuX 3a00JICBAHUI, KAaK KOTHHUTHBHAA AUCQYHKIWA W pak. OgHAKO APSIXJIOCTh MOKET BOZHHKHYTH JaXe Oe3
OoxnesHu. Jlnma, cTpagaromme OT APSXJIOCTH HMEIOT IMOBBINCHHBIH PHCK HETaTHBHOTO IPOTHO3a OT NEPEIOMOB,
CIIYJAWHBIX TAJCHWH, WHBATHIHOCTH, COMYTCTBYIOINHMX 3a00J€BaHHN W TpexacBpeMcHHO#W cmeprHoctH. (C.
Buigues, et al. Effect of a Prebiotic Formulation on Frailty Syndrome: A Randomized, Double-Blind Clinical Trial,
Int. J. Mol. Sci. 2016, 17, 932). Kpome TOTO, JFOOH, CTPAJAFOIIHC OT APSIXJIOCTH, HAINEC UMCHOT O0JCC BBICOKHC
pacxossl Ha 3apasooxpancHue. (Id.)

OO0mmic CHMITOMBI APAXJIOCTH MOYKHO ONPCICIHTh C MOMOINBID OMPCACICHHBIX BHAOB HCCIICAOBAHHIA.
Hanmpumep, HenpetHaMepeHHAs OTEPST MACCHI BRIFOUACT MOTEPIO MO MeHbIneH Mepe 10 gyrTOB Hmn 6osee yeMm 5 %
OT MAcCHI TeJIA B MPEBIAYINECM T'OAY; CIa00CTh MBIIIIl MOXKET OBITh ONPEIEICHA Iy TEM CHILKCHHS CHIIBI 3aXBAaTa HA

20 % OT MCXOTHOTO YPOBHA (C YUCTOM MOJIAa M WHACKCA MACCHI Teha), (PU3HICCKAT MCITUTCIIBHOCTh MOYKET OBITh
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OCHOBAHA HA BPEMCHH, HEOOXOIMMOM, UTOOBI MPOHUTH paccTosHuE B 15 (yTOB; Cabast BEIHOCIHBOCTD MOKET OBITH
ONpeIeNCHA MY TEM CAMOCTOATESIBHOTO MPEAOCTABICHHA HHANBHIOM JAHHBIX 00 HCTOINCHHH; 4 HA3KAA (PU3HICCKAS
AKTHBHOCTBH MOJKCT OBITH H3MCPCHA C HCIOIb30BAHACM CTAHIAPTH3HPOBAHHOTO BompocHWKa. (Z. Palace et al., The
Frailty Syndrome, Today’s Geriatric Medicine 7(1), at 18 (2014)).

B HCKOTOPBIX BAPHAHTAX OCYIICCTBICHUA NMPEACTABICHHBIC CIIOCOOBI H KOMITO3HIIUH HAXOIAT MPUMCHCHUC
B 3aMCIJICHHH NPOTPECCHPOBAHUA BO3PACTHOTO KOTHHTHBHOTO, IBHTATCIBHOTO, HCHPOBOCTIANUTECIBHOIO HIIH
JAPYTOTO BO3PACTHOTO HAPYIICHHA WJIH MATOJIOTHYECKOTO COCTOSAHHA. JI[pyrHMH ClIOBAMH, KOTHHTHBHBIC,
JBHTATCIbHBIC, HEHPOBOCTIAUTEIbHBIC WM APYTHE CIIOCOOHOCTH HIIH COCTOSIHIS HHAUBHAA OYAy T CHUKATHCS Oostee
MEUICHHO TMOCJIC JICUCHHS C MOMOINBE) ONMHCAHHBIX CNMOCOOOB, YeM IO HJIM B OTCYTCTBHE JICUCHHS C MOMOILBEO
OIMCAHHBIX CIIOC000B. B HCKOTOPBIX TAKHX CIIy4YadX pacCMaTPHUBACMBIC CIIOCOOBI JICUCHHS BKJIFOYAIOT HU3MCPCHUC
NPOTrpeCCUPOBAHUA CHUIKCHUSA KOTHUTHBHBIX, ABHUIATCJ/IBHBIX, Hel\/'[pOBOCHaJII/ITeJ'[bHBIX U APYTHX BO3PACTHBIX
CIIOCOOHOCTEH MIIH CHMITOMOB ITOCTIE JICUCHHS, 4 TAKOKES ONPEICTICHHE TOTO, YTO YMCHBINACTCA MPOTPECCHPOBAHIE
CHIDKCHHA. B HEKOTOPBIX TAKHX CAy4asX ONPCACICHHE MPOM3BOAAT IyTEM CPABHCHHS C STAJIOHOM, HANPHMED,
CKOPOCTBIO CHIDKCHHUA Y HHOWBHIA 1O JICUCHHSA, HANPHMEP, ONPEACICHHOH IyTeM H3MEPCHHA KOTHUTHBHBIX,
JBHTATCIbHBIX, HEHPOBOCIATHTEILHBIX HITH IPYTHX BO3PACTHBIX CIIOCOOHOCTEH HITH COCTOSHMHN A1 IBY X HJIH Ooiee
MOMEHTOB BpEMECHH Ilepe]] BBEACHUEM IIpenapara KpOBH COTNIACHO JAHHOMY H300PETCHHUIO.

Croco0bI B KOMIIO3HIMH COTJIACHO JAHHOMY H300PETCHHIO TAKKE HAXOAAT MPUMCHCHHE B CTAOMIH3ALMIH
KOTHHUTHBHBIX, JBHTATCJIbHBIX, HEHPOBOCIATUTEIPHBIX MU JPYTHX CIOCOOHOCTEH HJIH COCTOSHHUH Y HHIAMBHIA,
HaNpUMep, HHAUBUA, CTPAJAFOMIETO OT BO3PACTHOIO KOTHHTHBHOTO PACcCTPOICTBA, HIIM HHAUBU/A, IO IBEPKSHHOTO
PHCKY BO3PAaCTHOTO KOTHHTHBHOTIO paccTpoiictBa. Hampmmep, HHIMBHA MOXET IEMOHCTPHPOBATh HEKOTOPHIC
BO3PACTHBIC KOTHHUTHBHBIC HAPYIICHHWS, a NMPOTPECCHPOBAHHE KOTHHTHBHBIX HAPYIICHHH, HAOMOZacMOE Tepen
JICUCHUEM OTIHCAHHBIMH CIIOCO0aMu, OyIeT MPHOCTAHOBIICHO MOCIC JICUCHHS C TIOMOIINBI0 OMHUCAHHBIX Crioco0oB. B
KQUuCCTBC APYIoro mpuMcpa, HHAWUBHIA MOXXCT HMCTh PHCK PA3BHTHA BO3PACTHOTO KOTHHUTHBHOI'O HAPYIICHHUA
(HampuMep, YeTOBEK MOXKET OBITH B BO3pacTe 50 JeT Wim CTapIle, WiH, BO3MOKHO, €My OBLI NMOCTABJICH JAHATHO3
BO3PACTHOTO PACCTPOICTBA), 2 KOTHUTHBHBIC CIIOCOOHOCTH HHAMBHIA OCTAKOTCA IO CYIICCTBY HCH3MCHHBIMHU, TO CCTh
CHH)KCHHE KOTHHTHBHO I CIOCOOHOCTH HEBO3MOKHO OOHAPY KUTB, MOCJIC JICUCHHS C IIOMOLIBIO OMTHCAHHBIX CIIOCOO0B,
N0 CPABHCHHIO C COCTOSHHCM JIO JICUCHHUS C MOMOILBE) OMHCAHHBIX CIOCOOOB.

CrocoObl H KOMITO3WIHH, COTJIACHO JAHHOMY H300PCTCHHIO TAKXKES HAXOMAT NPHMCHCHHC B CHHJKCHHH
KOTHHTHBHBIX, ABHIATCIIbHBIX, HGﬁpOBOCHaIII/ITeIIBHLIX UM AOPYTHX BO3PACTHBIX HOBpC}KI[GHI/Iﬁ Y HHOWBHOA,
CTPAJAIOIICTO OT BO3PACTHOTO PACcCTPOMcTBA. JPYyrHMH CIOBAMH, MOCTC JICUCHUS CNOCOOAMH COTJIACHO JAHHOMY
W300PCTCHUIO Y WHAWBHIA MPOWCXOAWT YIYUYNICHAC HAPYIICHHOHW CIOCOOHOCTH. Hampumep, KOTHHTHBHBIC HIIH
JBUTATCITBHBIC CIOCOOHOCTH Y HHAMBHIA TOBHIIAKOTCA, HAPUMEP, B 2 pa3a wim 6oee, 5 pas wm Oonee, B 10 pa3
wmm 6o7ee, B 15 pa3 mm 6onee, B 20 pa3 wmm Oonee, B 30 pa3 win 6onee wim B 40 pa3 win Oonice, B TOM yuclie B 50
pa3 wim donee, B 60 pa3 wm 6omee, B 70 pa3 wm Oonee, B 80 pas wm 6omee, 90 pa3 win 6omee wmm 100 pas win
bonee mnm Oojee, Mocie JEUYCHHS C MOMOIIBIO CIOCOOOB COTJIACHO JAHHOMY H300PETCHHIO IO CPABHCHHIO C
KOTHHTHBHOH WJTH IBHTATCIBHON CIOCOOHOCTHIO, HAOMFOIACMON Y HHAWBHAA [0 JICUCHHUS C TIOMOIIBE) CIIOCOO0B MO
JAHHOMY H300pPCTCHHIO.

B HEKOTOpBIX cIy4asx JICUCHHEC C MOMOIIBK) CIOCOOOB W KOMIO3WIMHA MO JAHHOMY H300PETCHHIO
BOCCTAHABJIMBACT KOTHUTHBHYIO, IBHTATCIBHYI) HJIM APYTHEC CIOCOOHOCTH Y WHIWBHAA, CTPAJAOILEIO OT
BO3PACTHOI0 KOTHUTHBHOTO HWJIM ABHTATCIIBPHOTO HAPYLIICHHS, HAMPUMCP, A0 HX YPOBHA, KOraa YCJIOBCK OBLT B
Bo3pacte okono 40 jger wim MeHbIe. JpyrumMu ClIOBaMH, KOTHHTUBHAS WM JBHIATEJIbHAS HEAOCTATOYHOCTD

aHHy THpyIoTca. CrocoOB! TMArHOCTHKH W MOHHTOPHHTA B OTHOIICHUH YTy YIICHHS
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13. B HEKOTOpBIX cCiy4asx Cpead Pa3lHyHbIX CHOCO0O0B [IHATHOCTHKH ¥ MOHHTOPHHIA
TPOTPECCUPOBAHUA 3a00JCBAHHS H YIy4YIICHAS NPH KOTHHTHBHBIX 3360J1€BHHI/I$IX, JABUTATCJIBHBIX HAPYIICHHUAX,
HCHPOICTCHCPATHBHBIX 3a00JICBAHUAX W/WIH HCHPOBOCHMATHTCIBHBIX 3a00JICBAHHAX, N0 HCOOXOIWMOCTH,
HCTIONB3YIOT CICAYIONIME BHIBI OLCHOK, OTACTbHO HIH B COYCTAHHH C CYOBCKTAMH, CTPAJAIOIHMH OT
HeHpoaereHepaTUBHBIX 3a0oneBanni. Cleayromue BHIBI CIOCOOOB MPEICTABICHBI B KA4YCCTBS NMPUMEPOB H HE
OTPAHWYMBAIOTCA TICPEYHCICHHBIMHU crocoOamu. JIroOble ynoOHBIE CrOCOOBI MOHHTOPHHIA 3a00JCBAaHHA, IO
HEOOXOMMMOCTH, MOTYT OBITh HCIOJNB30BAHBI IIPH OCYIICCTBICHHH H300PETCHUS.  OJTH CIHOCOOBI TaKkKe
TIPSy CMOTPEHBI B CIIOCO0AX MO TaHHOMY H300PETCHHIO.

a. OOmee mo3HAHHC

BapuaHTsl OCYIIECTBICHHA CIOCOOOB MO JAHHOMY H300PCTCHHIO JOMOJHHTCIBHO BKIFOYAKOT CIIOCOOBI
MOHHUTOPHHTA 3(P(PeKTA ICKAPCTBCHHOTO CPEACTBA HTH JICUCHHUS HA CYOBCKTA, MOJICHKATIETO JICHCHHIO KOTHUTHBHBIX
HAPYIICHUH H/HITH BO3PACTHOH ACMCHIUH, MPHUYCM CIIOCO0 BKITFOUACT CPABHCHIE KOTHUTHBHOM (DYHKIIMHU 0 U TOCTIC
JICUCHMUSI. CHeIII/IaJ'II/ICTI)I B I[aHHOfI 00JIACTH TEXHHKH NPHU3HAKOT, YTO CYMECCTBYKOT H3BCCTHBIC CIIOCOOBI OLICHKH
KOTHHTHBHOW (pyHKImH. [I1s mpuMepa, HO HE B KAUCCTBE OTPAHHYCHHS, CHOCOO MOYKET BKJIFOYATH OLICHKY
KOTHHTHBHBIX (By HKIIHI HA OCHOBE METUIIMHCKOTO AHAMHE3a, CEMCHHOTO aHAMHE3a, (PH3HUICCKUX U HEBPOJIOTHYCCKHX
OCMOTPOB BpauaMH, CHCHHATH3HPYIOIIHMHUCS HA JCMCHIMH W KOTHHTHBHBIX (DYyHKIHSX, JAOOPATOPHBIX TECTOB U
HCHPOTICHXOJIOTHYCCKAX OLCHOK. JIOTIOHUTCIPHBIC BAPHAHTHL, KOTOPBIC MPEAYCMOTPCHBI B H300PCTCHHH,
BKITIOYAIOT: OIICHKY CO3HAHHWA, HANPHUMEP, C HCIOJB30BAHHEM KoMmaro3zHOH mkamsl I'masro (EMV); skcmeptusy
NICHXHYECKOTO COCTOSAHHUSA, B TOM YHCIIE COKPAIICHHYIO OIICHKY IPOBEPKH YMCTBEHHBIX criocoOHocTel (AMTS) min
MHHH-TECT YMCTBSHHBIX criocoOHocTel (MMSE) (Folstein et al., J. Psychiatr. Res 1975; 12:1289-198); rmo0aisHy0
OLICHKY BBICIIUX (BYHKIHI, ONCHKY BHYTPHUYCPECITHOTO JABJICHHS, HAPUMEP, MyTEM HCCICAOBAHMS TJIa3HOTO AHA. B
OXHOM BApHAHTC OCYIICCTBIICHHS MOHUTOPHHT 3(P()eKTa KOTHUTHUBHBIX HAPYIICHWH W/HIH BO3PACTHOW ACMCHLIUH
BKJTIOUACT yy4IIeHHe, coctassiomee 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11 umm 12 Gamios, M0 KOTHUTUBHOMW MOJIIKAJC
IOKAJTBI OLICHKH TsoKecTH Oone3Hn Ampireiimepa (ADAS-COG).

B OOHOM BAPHAHTC OCYLICCTBJIICHUA II1 OLCHKH KOTHUTHBHOM (I)yHI(HI/II/I MOIyT OBITh HCIIOJIb30BAHBI
HccaeaoBaHud mepru(peprUuecKOil HEPBHOH CHCTEMBI, BKIIFOYAS JHO00C M3 CICAYIOIICTO: OINYMICHHE 3araxa, mojie
3PEHUS H OCTPOTY 3PCHHSL, IBHIKCHHS IJ1A3 U 3PAYKOB (CHMIIATHYCCKHE U MAPACHMIIATHICCKHIE), CCHCOPHY IO (DY HKI[HEO
JMI[a, TPOYHOCTh MEMHYCCKHUX MBIIIL ¥ MBIIII IJICYEBOTO TOSICA, CTYX, BKYC, (DapHHraIbHOE ABIKCHUE H pedpiekc,
JABHKCHHUA A3BIKA, KOTOPBIC MOTYT OBITH HCCJICAOBAHBI IO OTACIIBHOCTH (HanpnMep, OCTpOTa 3PCHUA MOKCT OBITH
TMPOBCPCHA ¢ IOMOIIBIO AHATpaMMEI Snellen; HEBPOTOTHUCCKHE MOJIOTOK MOKET OBITh UCIIOJIB30BAH IS MPOBCPKH
PeICKCOB, BKIIFOUAS KCBATCIBHBIC PSPIICKCH, PSIICKCHI CY XOKHIIHIA OUIICTICA W TPHIICTICA, KOJICHHOTO CYXOKHITAA,
axuIoB peIcKe W MOJOMBCHHBIH pedacke (T. ¢. peduekc badwHCKOTO0), crty Mbmn yacto mo mkane MRC 1-5;

MBIIICYHBII TOHYC H NIPU3HAKHA PUTHIHOCTH.

b. Bonesus [MapkuuCcoHa

BapuaHTel OCYIICCTBICHHA CNMOCOOOB MO JAHHOMY H300PCTCHHIO JOMOJHHTCIBHO BKIFOHAKOT CIOCOOBI
MOHHTOPHHTA d(P(PeKTa TeKAPCTBEHHOTO CPEACTBA HITH JICUCHHSA Ha CYOBEKTA, MOAICIKAINCTO JICUCHUE) TBHTATCITBHBIX
HAPYIICHUH, MPHICM CIIOCO0 BKITFOUACT CPABHCHHC ABUTATCIIFHON (DYHKIMH 10 W mOCHe acucHuA. CHCHHATHCTH B
JAHHO# 00NACTH TCXHWKH MPH3HAIOT, YTO CYIICCTBYIOT H3BCCTHBIC CIIOCOOBI OICHKH JBHTATCIBHOW (pyHKIWH. s
npuMEpa, HO HEC B KAUCCTBC OIPAHHYCHUA, Ccroco0 MOJKET BKJIFOYATH OLICHKY I[BHFaTeHBHOﬁ (I)YHKI.[I/II/I HAa OCHOBC
MCIMIIMHCKOTO AHAMHE3a, CCMCHHOTO aHAMHE3a, (H3HYCCKHX M HEBPOJOTHYCCKHX OCMOTPOB BPAYaMH,

CICHHATHSHPYOIMUMHUCA HaA Heﬁpoaerenepaunn W JBUTATCIIBHBIX HAPYIICHHUAX, J'Ia60paT0pHI>IX TCCTOB H
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HCHPOICTCHCPATHBHBIX ONCHOK. JIOTIOTHUTCIIFHBIC BAPHAHTHI OCYHICCTBICHMS, MOIPA3yMEBAacMbIC B H300PCTCHUM,
BKITIOYAOT PaOOTy C ONCHOYHBIMH IIKATAMHE, 00CYKIACMBIMHI HIDKE.

Heckompko OLCHOYHBIX ITKAT OBLTH HCTIOTB30BAHbI JJI1 ONCHKH nporpeccuposanng bI1. Haubonee mmpoko
HCTIOJTBE3YCMBIC MIKAJBI BKIFOYAKOT YHA(UIIMPOBAHHYIO IIKAJY OUCHKH cuMnToMOB OonesHu [lapkuracona (UPDRS,
rxoTopas Ovrna BBeneHa B 1987) (J. Rehabil Res. Dev., 2012 49(8): 1269-76) u mxkany XeHa u Slpy (Neruology, 1967
17(5): 427-42). JlomosHHUTESTbHBIC MIKATHI BKIFOUAr0T mkany UPDRS, yiayumeHHY0 MeKay HApOIHBIM OOIIECCTBOM
H3YYCHHA JBUTATCIbHBIX paccTporcts (MDS) (MDS-UPDRS), a Tak ke mkaiay mOBCCOHECBHOH akTuBHOCTH [1IBaba
u Marnanna (ADL).

B mxame UPDRS ouenHuBactca 31 myHKT, KOTOPBIC COCTABISAIOT TPH mOAmKambl: (1) MECHTaIBHOCTS,
MOBEACHUE M HACTPOCHHUE, (2) e:KCOTHEBHBIC 3aHATHA U (3) OLcHKA ABHrate/bHOM akTuBHOCTH. [Ilkama Xena u fApy
npenut BI1 Ha mATs cTaguii ¢ JUCKPETHBIME MOACTAAuAME: (O — HET MPU3HAKOB 3a00JICBAHUSA;, 1 — CHMITOMBI TOJIBKO
C OJHOM CTOPOHBIL, 1,5 — CUMIOTOMBI C OJHOM CTOPOHBI, HO C BOBJICUYCHHUEM IICH U NO3BOHOYHHKA; 2 — CHMIITOMBI C
00eux CTOpOoH 0e3 Kakux-1mO0 HapyICeHuH OanaHca; 2,5 — Jerkue CHMIITOMBI C 00CHX CTOPOH C BOCCTAHOBJICHUCM
IPU BBIIOTHCHUU TECTa HA YCTOHYHBOCT, 3 — HapyIICHHC OajaHCa CO CTCNCHBIO 3a00JEBAHHA OT JETKOH 10
YMEPEHHOH; 4 — TsDKENas MHBAIUIHOCTB, HO C COXPAHCHHEM CIIOCOOHOCTH XOJHTh HIIH CTOATH O3 MOCTOPOHHEH
MOMOIIM; U 5 — MOTPEOHOCTh B KOJUICKEC MJIM NPHKOBAHHOCTh K MOCTENH Oc3 moctopoHHel momomm. IIlkama
noBceAHeBHOH akTHBHOCTH IIIBaGa m WHrmamma xmaccuduumpyer BIT B mpomenrtax (ot 100 % — nonHas
HE3aBHCHMOCTH 10 10 % — MOJIHAS 3aBHCHMOCTD).

OOmas nBurateabHas (PyHKIHS MOKET OBITh OLCHEHA C MOMOINBIO ITHPOKO HCIOJIB3YEMBIX MIKAT, B TOM
ymcIie ¥ 00IeH mKajbl ABUraTeIbHbIX (PyHKumii (GMF). o Heli OLCHUBAOT TPH KOMIIOHEHTA: 3aBHCHMOCTD, O0JIb
u HeyBepeHHOCTh. (Aberg A.C., ef al. (2003) Disabil. Rehabil. 2003 May 6;25(9):462-72.). JipuratrenbHast (pyHKIUSL
TAKKE MOKET OBITh OLCHEHA C MOMOINBE) JOMALTHET0 MOHUTOPHHIA WJIH HOCHMBIX JaTUHKOB. Hampumep: moxoaxa
(CKOPOCTh JTOKOMOILIMH, H3MECHUHBOCTD, PUTHAHOCTh HOT) MOJKET OBITH H3MEPEHA AKCENCPOMETPOM; IM03a (HAKIOH
TYJOBHIIIA) — THPOCKOIIOM; ABIKCHHE HOT — aKCEICPOMETPOM; ABIKCHHE PYK — AKCEIEPOMETPOM H THPOCKOIIOM;
TpeMOp (aMIIMTYJa, 4acToTa, AJUTEIBHOCTh, ACHMMETPHUI) — aAKCEICPOMETPOM; IMAJCHHE — AKCEICPOMETPOM;
3aTOPMOKEHHOCTD MIOXOJKH — aKCEJIIEPOMETPOM; JUCKUHE3US — aKCEICPOMETPOM, THPOCKOTIOM U HHEPLIHATbHBIMH
JaTyuKamMu; OpaauKuHE3Us (MPOAODKHTCIBHOCTh H YACTOTY) — AKCEICPOMETPOM IUIFOC THPOCKONOM, a adasus

(aaxnoH) — mukpogoroM. (Pastorino M, ef al., Journal of Physics: Conference Series 450 (2013) 012055).

C. PaccesaHHbIN CKIEPO3.

B momojgHCHWH K MOHHTOPHHTY B OTHOIICHWH YJIYUIICHHS CHMITOMOB, CBA3AHHBIX C MO3HAHUCM,
MPOTPCCCHPOBAHNC WITH YIYYIICHUC HCHPOIACTCHCPAIMH, CBA3AHHOW C paccesHHbIM ckiacpo3oMm (PC), MokHO
OTCIICKHBATh C HCIIOJIb30BAHHEM METOJOB, XOPOINO H3BECTHBIX CIICIUATHCTAM B JAHHOH OOIAcTH TeXHWKH. B
Ka4eCTBE NMPHUMEPA, HO HE OTPAHMYCHHA, MOHUTOPHHT MOJKET OCYIICCTBIITBCS C IIOMOINBIO TAKHX METONOB, KAaK:
MouuTOpHHT nepeOpocnmHanbHOM xuakoctu  (LICXK); wmarmuTHO-pe3onancHas tomorpapua (MPT) mna
0OHapy>KEHHS MOBPEKACHUH M Pa3BUTHS AEMHCIHHU3HPYIOMAX OIIIICK; HCCICIOBAHAC BBI3BAHHBIX MIOTCHIHANIOB;
W MOHUTOPHHT TIOXOJKH.

Ananm3 LJCXKX mokeT OBITH BBINOJHEH, HANPHMEP, NMyTEM IFOMOANBHOW IYHKIHMH, YTOOBI IOJYYHTH
JaBicHUC, BHCIMHWH BHA W comepkanme L[CXK. HopmanbHbpie 3HAYCHHA OOBIMHO HAXOIATCA B CICAYIOIICM
muanaszoHe: gasncHue (70—-180 v H20); BHCIIHA BHT MPO3PAUTHBIA W OCCIBCTHBIIN; 00wt 6¢mok (15-60 mr/100

), 1gG cocrasmier 3-12 % ot obmero Ocnka; rmoko3a 50—80 mr/100 Mo, umcino kieTok 0—5 muMQpOIUTOB H
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OTCYyTCTBHUE SpUTPOIMTOB; XI0pux (110-125 MOKs/1). AHOMAJBHBIC PE3YIBTATHI MOTYT YKA3bIBATh HA IPHUCYTCTBHE
HITH IPOTPECCHPOBAHME PACCEIHHOTO CKIEPO3a.

MPT saBaseTcs APYruM METOIOM, KOTOPBIH MOKET OBITH BBIIIOJHEH, YTOOBI OTCJICKUBATH MPOTPECCHPOBAHHAC
u yayJienue 3a0onesanus. Tumranabie kputepun 1yt MoHuTOpHHra PC ¢ momompio MPT BKIFOYArOT BHEIIHHUH BH
HEOTHOPOJHBIX 00J1acTElf aHOMATIBHOTO OEJIOTO BEINECTBA B TOJIY IAPHH FOJIOBHOTO MO3Ta M B ITAPABEHTPHKY JLIPHBIX
00JacTAX, MPUCYTCTBHE MOPAKCHUH B MOKEUKE H/HIIM CTBOJIC MO3TA, a TAKKE B IICHHBIX WM TPYIHBIX OTACIAX
CIHHHOTO MO3Ta.

BrI3BaHHBIC TIOTECHIMAIEI MOTYT OBITh HCTIOJIB30BAHBI A1 MOHHTOPHHTA IIPOTPECCUPOBAHMA H YTy YIICHUS
PC y cyObekroB. DBbI3BaHHBIC NOTCHIMAIBI H3MEPSIOT 3aMC/UICHHC 3JICKTPHYCCKHX HMITYJIbCOB, HANPUMED, B
BU3YAIBHO BbI3BaHHOM 0TBeTe (VER), CIIyXOBBIX BBI3BAHHBIX OTBETAX B CTBOJIC MO3ra BAER) 1 cOMaroCeHCOPHBIX
BbI3BAaHHBIX OTBETaX (SSER). AHOManbHBIC OTBETHI IOMOTAOT ONPEACTHTh HANHYHC CHIDKCHHA CKOPOCTH
MPOBOJAUMOCTH B LECHTPATbHBIX CEHCOPHBIX My TAX.

MOHHTOPHHT OXOJKH TAKKE MOKET OBITH HCTIOIB30BAH AJISI KOHTPOJIS MPOTPECCUPOBAHUS U YIIy HIICHUS
3a00aeBanua y cyosekToB ¢ PC. PC yacTo compoBoKIacTCs HAPYIICHUAMH MOIBHYKHOCTH H AHOMATBHOM MOXOAKOH
YACTUYHO H3-3a YCTAJOCTH. MOHHUTOPHHI MOKCT OBITH BBINOJHCH, HANPHMEP, C HCHOJb30BAHUEM MOOHIBHBIX
YCTpOHCTB MOHUTOPHHTA, HOCHMBIX cyObekTamu. (Moon, Y., et al., Monitoring gait in multiple sclerosis with novel
wearable motion sensors, PLOS One, 12(2):¢0171346 (2017)).

d. Bousesup XauTHHITOHA

B pomomHeHMH K MOHHTOPHHIY B OTHOIICHHH YJIYyYIICHHS CHMIITOMOB, CBS3AHHBIX C IO3HAHHCM,
MPOTPECCHPOBAHUE MM YJIYYIICHHC HECHPOACTCHEPAIMH, CBA3AHHOH C Oosie3HbIO XaHTHHITOHa (BX), MOXKHO
OTCIICKHMBATH C HCIOJB30BAHHEM METOJOB, XOPOIIO H3BECTHBIX CIICUUAIHNCTAM B JAHHOH OONacTH TexHUKH. B
KAueCTBE NMPHUMEPA, HO HE OTPAHMYCHHSA, MOHHTOPHHT MOKET OCYIICCTBIITBCS C MIOMOINBIO TAKHX MCETOIOB, KAaK:
JBUTATCTbHAS (DYHKIMS, MOBCACHNC, (DY HKIIHOHATBHAS OLICHKA, H BU3Y AJTH3ALH.

[Tpumeps! ABHTATETBHOM (DYHKIHH, KOTOPBIC MOTYT OTCIIC)KHBATHCSI KAK MOKA3aTEIb MPOTPESCCHPOBAHUS HITH
yIyUIICHus 3a00/ICBAHMS, BKIIOYAOT XOPCK) W JAWCTOHHIO, PHTHAHOCTb, OPAAMKHHE3HIO, IJIA30BHTATCIBHYIO
JUC(PYHKIMIO, a TaKKC W3MCHCHHA IMOXOJKHW/OamaHca. MeToauku MpOBEACHUS MOHHUTOPHHIA 3TUX IOKA3aTeici
XOPOIIIO H3BCCTHHI CIICIHATTHCTAM B JaHHOU oonactu TexHukn. (Cm. Tang C, et al., Monitoring Huntington’s disease
progression through preclinical and early stages, Neurodegener Dis Manag 2(4):421-35 (2012)).

[Ncuxuarpuueckue 3¢p¢pexrsr BX mperocTapmsrOT BOZMOKHOCTH UII MOHHTOPHHTA NMPOTPECCHPOBAHHUS U
yayumenus 3aboseBaHus. Hampumep, MOKHO HPOBOJWTH NCHXHATPHYCCKYHO JHATHOCTUKY UL TOTO, YTOOBI
OTIPEACTNTD, CTPAJACT JIH CYOBEKT OT ICMPECCHH, PA3APAKUTCILHOCTH, BO30YKICHHS, TPESBOTH, alIATHH U IICHX03A C
mapanroticii. (Id.)

OyHKIHOHATBHASA OIICHKA TAKKE MOKET OBITh HCTIOIB30BAHA [UII MOHHTOPHHTA MPOTPECCHPOBAHHS HIH
yayuimeHus 3abonesanusa. Bum mpeacTasieHs! METOAB! ONCHKH 00mmeH (pyukumonamsHocTH (Id.), mputem oneHka
YaCcTO CHIYKACTCA HA OQHMH IMYHKT B FOJ B HEKOTOPBIX Ipymmax bX

MPT wmum [T3T Takke MOTYT OBITH HCIIOJB30BAHBI II MOHHTOPHHTA MPOTPCCCHPOBAHMSA WITH Y IIYUIICHHUS
3abonesanns. Hampumep, mpu BX HaOmaromaercs motepss HEHPOHOB CTPHAPHOTO OTPOCTKA, A H3MCHEHHE YHCIIA STHX
HEHPOHOB MOKET OTCIICKHBATh Y CYOBEKTOB. METOAWKH U ONPEACIICHHS H3MCHEHHUS HEHPOHOB y CyOBekTOB ¢ BX

BKITIOYAOT BH3YATU3ALMIO CBA3BIBAHHA penenTopa aopammaa D2. (Id.)

€. ALS

38



B nomonmHeHMH K MOHHWTOPHHIY B OTHOIICHHH YJIYyYHICHHS CHMITTOMOB, CBS3aHHBIX C IO3HAHHEM,
MIPOTPECCHPOBAHNE WM YJIYYIICHHC HEHPOACTCHEPAMH, CBI3AHHOH aMHOTPO(pHUECKHM OOKOBBIM CKICPO30M
(ABC), MOKHO OTCIICKHBATh C HCITIOJB30BAHUEM METOAOB, XOPOIIO H3BECTHBIX CIICIHATINCTAM B JAHHOH oOjacTh
TEXHHKH. B kauecTse mpuMmepa, HO HE OTPAHMUYCHHA, MOHHTOPHHI MOXKET OCYINECTBIIATHCS C IOMOINBI) TAKHX
METOJO0B, Kak: (JYHKIHOHAJIbHASA OLCHKA; ONPEACICHHEC MBIICYHOHW CHIIbBI, H3MECPCHHEC (DYHKIMH [IBIXAHHS,
H3MEPCHUE MOTEPH HIDKHETO ABHTaTe/IbHOTO HelipoHa (LMN); u n3mMepeHne TUC(YHKINH BEPXHETO JBHIATCIbHBIH
HeripoHa (UMN).

OyHKIHOHATBHASA OLICHKA MOSKET OBITh BHINOJHECHA C HCIOIb30BAHHEM (DYHKIHOHAIBHON MIKAJIBI, XOPOIIO
H3BECTHOH CHEIHAINCTAM B TaHHOM 00IaCTH TEXHUKH, TakoH Kak (yHKIHOHaNbHAs mKkana oueHkn ABC (ALSFRS-
R), xoTOpas OCHUBACT CHMITOMBI, CBA3AHHBIC C OyIB0apHOH, TUMOMYCCKOH 1 ApIXaTeIbHOM (PyHKImeH. CKOpOCTH
H3MECHCHHA TIOJIC3HA Ui TPOTHO3HPOBAHHSA BBDKHUBACMOCTH, A TAKOKE IPOTPECCHPOBAHMA HIH YIIyYIICHUS
3abosieBanud. Jlpyras mepa BKMo4acT B ceOs1 KoMOMHHpOBaHHYIO OICHKY (yHKIHMH W BbDKHBacMocTd (CAFS),
PAEKHUPOBAHUC KIIMHUYCCKHUX PE3YIbTaTOB CYOBEKTOB MyTEM 00BCIHHCHUA BPEMEHHU BEDKHBACMOCTH C H3MCHCHUEM
ALSFRS-R. (Simon NG, et al., Quantifying Disease Progression in Amyotrophic Lateral Sclerosis, Ann Neurol
76:643-57 (2014)).

MplmeyHas cuiaa MOXKET OBITh HCCICAOBAHA M KOJMUCCTBCHHO OLCHCHA NMOCPEACTBOM HCIOJIB30BAHUSA
OLCHKM MAaHYyaJdbHOTO MbImeyHoro tecrupoBanma (MMT). 310 moapasyMeBaeT YCPEAHCHHE H3MCPCHHIA,
MOJIYYCHHBIX UL HECKOJIBKHX TPYIII MBIIIL, C HCIOJIb30BAHHEM IIKAJTBI KIACCH(HKAIUH MBIIICYHON CHJIBI COBETA
meaunuHckux uccnenosanuii (MRC). (Id.) Pyunas auramomerpus (HHD) Taxoke MOkeT OBITh HCIIOJTB30BAHA, CPEIU
apyrux meroos. (Id.)

JpixatesibHas (py HKIHS MOSKET OBITh H3MEPEHA C HCTIOIb30BAHHEM MOPTATHBHBIX YCTPOHCTB CIIHPOMETPHH,
HCTIOJIB3YCMOH T TOJIy4CHUA (POPCHPOBAHHOH >Kku3HCHHOW ceMkoctH (FVC) Ha HCXODHOM YPOBHE, HTOOBI
MPEeICKA3aTh MPOTPECCHPOBAHAC WM YJy4YIICHHE 3a00jeBaHHA. Kpome TOro, MakCHMAaJbHOC TABICHHC BIOXA,
HocoBoe masieHue Baoxa (SNIP) u FVC Bo BpeMs eapl MOTYT OBITh OTIPEICIICHBI U HCTIOJTb30BAHbI 11 MOHUTOPHHTA
mporpeccupoBanus/y nyumeHus 3adonesanm. (Id.)

[loTepss HWKHHUX [JBHTATCIBHBIX HCHPOHOB SIBISICTCS APYTHM IIOKA3aTelieM, KOTOPBIH MOKET OBITH
HCTIOJTE30BAH AI1 MOHHTOPHHTA MPOTPSCCHPOBAHMA WK yayumncHus 3a6oneeanus ABC. Hetipopu3noaoruaeckumii
HHICKC MOKCT OBITh OMPCACICH MyTEM H3MCPCHHA 3JCKTPHUCCKH BBI3BAHHOTO oOTBeTta Mbmmr (CMAP) B
HCCICAOBAHIAX MPOBOAMMOCTH JBHTATCIBHOTO HEPBA, IMApaMETPhl KOTOPHIX BKMOYAT aMmmutyay CMAP u
yacrory F-pomael. (Id. and de Carvalho M, et al., Nerve conduction studies in amyotrophic lateral sclerosis. Muscle
Nerve 23:344-352, (2000)). Taxke MOKET OBITh OLCHCHO KOJHMYCCTBO HIDKHUX JABHTATCIBHBIX HelipoHOB (MUNE).
B MUNE oOncHHBAIOT KOJIHYECTBO OCTATOYHBIX JBHTATCIBHBIX AKCOHOB, OOCIYKHBAOIMX MBIIIIY, MOCPEICTBOM
OILICHKH BKJIA/A OT/CIBHBIX IBUTATCIbHBIC CANHHUI B MAKCHMAIbHBIH 0TBeT CMAP, 1 HCTIONB3YIOT A1 OTIpEACTICHHS
MPOTPESCCHPOBAHNA WM yiayumieHus 3a0onmesanna. (Simon NG, et al., panee). [ONMOTHHTCIEHBIC MCTOIBI JIA
ompeaencHus notepu LMN BKIIOYAIOT TECTHPOBAHHE HEPBHOW BO30YIUMOCTH, SJCKTPHUYCCKYH) HMIICTAHCHYIO
MOHOTPA(HIO U MPUMCHCHHUC YIIbTPA3ByKa K MBIIIIAM, YTOOBI OOHAPYKATh H3MCHCHHA TOTMAHB! Mbrmm. (Id.)

JucyHKIMS BEPXHHX IBUTATCIBHBIX HCHPOHOB SBIICTCA APYTUM IOKA3aTeeM, KOTOPBIH MOXET OBITh
HCTIONB30BAH I MOHUTOPHHTA MPOTPECCHPOBAHUS WiH yiayumeHus 3abonesanust ABC. Meroaps! ompeneiaeHH
muc(hyHKIuH BKTOYAT BbhmomHeHHE MPT mm [19T-ckaHHpOBaHHS TOJOBHOTO MO3Ta W CIIMHHOTO MO3TA,
TPAHCKPAHHWATPHOH MATHHTHOH CTHMYJUIIUH, H OIPEICJICHHC YPOBHEH OHOMAapkepoB B IepeOpPOCHHHAIBHOM
skaakoctH (LICXK).

f.  Cmayxoma.
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B JONMOJHCHHHA K MOHHUTOPHHIY B OTHOIICHHH YJIYyYIICHHA CHMITOMOB, CBI3AaHHBIX C TIO3HAHHCM,
MPOTPECCHPOBAHUE WM YAYUIICHHE HEHPOJCTCHEPALMU, CBA3AHHOH C TJAyKOMOH, MOKHO OTCICKHBATH C
HCTIOTE30BAHUCM MCTOIOB, XOPOIIO M3BCCTHBIX CHCIHATHCTAM B JAHHOH OONACTH TCXHHWKH. B KauecTBe mpumMepa,
HO HC OTPAaHHYCHHSI, MOHHTOPHHT MOXXET OCYINECTBIIATHCS C NMOMOINBIO TAKHX METOJOB, KAaK: ONPEICICHHC
BHYTPHIJIA3HOTO JABICHHA, OICHKA JUCKA 3PHUTCIFHOTO HEPBA HIM TOJIOBKH 3PHTCIBHOTO HECPBA B OTHOIICHIC
yimepba; TeCTUpOBAaHHUE IOJIE 3PCHHA HA MEpH(EPUUCCKYIO NMOTEPIO 3PCHIS, M BH3YATH3ALUs JAUCKA 3PUTEIBHOTO

HEPBA M CETYATKH A TONOTPapHICCKOTO aHAIU3A.

g. IIporpeccupyrommuii HaabaacpHbIi napamny (ITHIT)

B JAONMOJHCHHH K MOHHUTOPHHIY B OTHOIICHHUH YJIyYIICHHA CHMITOMOB, CBA3AaHHBIX C IIO3HAHUCM,
MPOTPECCUPOBAHUE HIIH YTy YIICHUE HEHPOJCTCHEPALHH, CBSI3aHHOH C MPOTPECCUPYIOIUM HAABSICPHBIM IapaIHIOM
(TTHIT), MOKHO OTCICKMBATh C HCHOJB30BAHUCM METOOB, XOPOIIO H3BECTHBIX CHNCIHATHCTAM B JAHHOI 001acTH
TCXHHKH. B kauecTBe npuMEpa, HO HEC OTPAHHUYUCHHUSA, MOHHUTOPHHI MOXKCT OCYHICCTBIIATHCA C IMOMOIIBI) TAKHUX
METOJOB, KaK: (DYHKIHOHATHHAS OLICHKA (TTOBCCIHEBHOM AeATeIbHOCTH Wi ADL); OneHKa ABUTaTCIbHBIX (DY HKITHIA;
OTIPeACTICHUE MICHXHATPUUCCKHX CUMIITOMOB; H 00bEMHA H (py HKIIMOHAIbHAS MAaTHUTHO-PE30HAHCHAS TOMOTpadus
(MPT).

VYpoBeHs (PYHKIMH CYOBEKTa C TOUKOH 3pEHHA HEC3aBHCHMOCTH, YACTUYHOM 3aBHCHMOCTH OT APYTHX HIIU
MOJIHOH 3aBUCHMOCTH MOKET OBITh IIOJIC3EH I ONPEACTICHHA MPOTPECCHPOBAHUS MM YIYUIICHHA 3a00I¢BaHUL.
(Cm. Duff, K, et al., Functional impairment in progressive supranuclear palsy, Neurology 80:380-84, (2013)).
PefiTuHroBast mKama mporpeccHpyromero HaabsacpHoro mapammia (PSPRS) sBrsercss peHTHHTOBOH IIKANOWH,
KOTOPAast COACPIKHUT ABAALATH BOCEMb IMOKA3ATEJICH B IIECTH KATCTOPUSX: MOBCCIHEBHAS ACATCIBHOCTS (TI0 HCTOPHH),
nosecHue; OyabOapHasd, IIa3Hasd ABHraTeabHAs (D HKIUA, THMOHYECKAsl ABUTATEIBHASL U ITOXO0KA/TIPOME)KY TOUHAS
(¢yHxums. Pesymprar mpeacrasisiet coboit 6amn B quanazone 0—100. [lects nmyHKTOB onieHHBaaH B 0—2, a ABaAATh
Ba TMyHKTA oucHuBamH B 0—4 mpu Bo3MoOkHOU o0mieii oncHke 100. Bammsr PSPRS aBIAOTCA mMpakTHUCCKHMH
NOKA3aTCJiIMA A HAACKHBIMHU IPOTHOCTHYUCCKHUMH IMAPAMCTPAMH BBDKHBACMOCTH MAIHCHTOB. OHu TaKKe
YYBCTBHTCIBHBI K HPOTPECCHPOBAHUIO 3a00JICBAHUS M TIOJIC3HBI I MOHHTOPHHTA IPOTPECCHPOBAHUS HITH
yayumennd 3a0onesanma. (Golbe LI et al., A clinical rating scale for progressive supranuclear palsy, Brain 130:1552-
65, (2007)).

Paznen ADL w3 UPDRS (YHH(UIMPOBAHHOH IIKAJIBI OLCHKH CHMOTOMOB Oone3HH [lapKWHCOHA) Takke
MOJKCT OBITh HCIIOJIB30BAH T KOJTHYCCTBCHHOTO OMPSACIICHIS (DYHKIIMOHATPHON AKTHBHOCTH Y mauueHTOB ¢ [THIT.
(Duff K, et al., panee). Kpome Toro, mkama moscegHeBHOH aktuBHOCTH [[1Bada w Murnanaa (SE-ADL) moskeT OBITh
HCTIONB30BaHa s oneHKH HezasucuMoctd. (Id.) Kpome toro, pasaensr npuratensroi (pyHkmmn UPDRS mosesHs! B
KA4YCCTBC HAACKHOTO H3MCPCHI I OLCHKHU MPOTPECCHpOBaHuA 3a001eBaHus y mauucHTOB ¢ [THI1. J[BHTAaTCIEHBIH
pazaen MOXKET COAEpKaTh, HApUMEP, 27 Pa3IHYHbIX MOKA3aTeJacH Uil KOJHMUCCTBCHHOW OICHKU ABUTATEIBHOMN
(yuxumn y manuenTos ¢ [THIT. TIpumeps! BIIFOUAOT TPEMOP B MOKOE, PHTHIHOCTD, IOCTY KHBAHUE MAJTBLEM, OCAHKY
" moxoAky). IlporpeccupoBaHHne WM yiydIlcHHE 3a00JCBAHAS Y CYOBEKTA MOKET OBITh TAK)KE OIICHCHO ITyTEM
BBIITOJTHCHHS HGﬁpOHCHXOJ’IOI‘H‘I@CKOﬁ OLNCHKH Ha HCXOOHOM YPOBHC, HpOBCI[CHHOﬁ 06y‘IeHHI>IM MCOHUIIHHCKHUM
TICPCOHAJIOM, OIICHKH C HCIOTB30BAHACM HCHPOTICHXHATPHUICCKOTO onpocHuKa (NPI), 4ToOBI ONpeACTHTD YaCTOTY H
TSHKECTh HAPYIICHWH NMOBeACHHA (HampuMmep, Opel, TaLTIONMHALNH, BO30Y>KACHHE, JCIPECCHIO, OCCIOKOWCTBO,
3H(popHro, amaTHIO, PACTOPMOKCHHOCTD, PAa3APAKUTCTHFHOCTD U a0CppaHTHOS ABHTATeIbHOC moseacHue). (Id.)

OyrkquoHanbHad MPT (GMPT) moxkeT OBITh HCHOJB30BAHA 11 MOHHUTOPHWHTA MPOTPCCCHPOBAHUS HITH

yayumennd 3aboacsanmt. PMPT mpeacrasager coboii MmeToa ¢ ucnoab3oBanineM MPT 11 u3MepeHHS W3MCHCHHIH
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AKTHBHOCTH TOJIOBHOTO MO3ra B ONPEICICHHBIX OOJACTIX MO3ra, KaK IPABHJIO, HA OCHOBE KPOBOTOKA B ITHX
PETHOHAX. CunTactcsa, YTO KPOBOTOK KOPPETHPYKOT C aKTHBAIMCH 0O0JacTH MO3ra. INaumeHTsr C
HEHWpPOIETCHEPATUBHBIM paccTpoiicTBoM, TakuM Kak [THIT, MOTyT OBITH TOABEPTHY THI (PU3HUCCKUM HITH IICHXHICCKAM
HCTIBITAHUAM 0 WK BO BpeM:A CKaHHPOBaHHA B ckaHepe MPT. B kauecTse mpumMepa, HO HE OTPAHHYCHHA, TECTHI
MOTYT MPEACTABIATh COOOH YCTOABINYIOCA NMAPATUIMY YIPABICHHSA CHIBI, KOTJA MALWCHTOB MPOCAT MPOU3BECTH
ycume pykoi, Hambonee nmopaxeHHo# [THII, u m3MepsroT MakCHManbHOE IMpOmM3BOIbHOE cokpamenune (MVC) c
momomero PMPT cpasy nocrie emoaaeHu Tecta. Burciu, RG, et al., Distinct patterns of brain activity in progressive
supranuclear palsy and Parkinson’s disease, Mov. Disord. 30(9):1248-58 (2015)).

O6pemuaa MPT npencrasiser coboii MmeToa, B koTopoM MPT-CKaHEPHI ONPEACIAIOT Pa3IHyUsI B 00BEME
obnactu MO3ra. ITO MOXKET OBITh CHACIAHO, HANPHMEP, MyTeM KOHTPACTHPOBAHUS PA3IHYHBIX PACCTPONCTB, HIIH
MyTEM ONPEACIICHHUA Pa3Ininii B 00beMe 001aCTH MO3ra y MaueHTa ¢ TeucHueM BpemeHu. O6bemHas MPT moxer
OBITH HCII0JIb30BAHA U ONPEICJICHIS TPOTPECCHPOBAHIA HITH YTy YIICHH 3a00ICBaHHS IIPH HEHPOJCTCHEPATHBHBIX
paccrpoticteax, Takux kak [THIT. MeToauka XOpoImo H3BECTHA CIICIUATHCTAM B JaHHOH o0macTu TexHuk. (Messina
D, et al., Patterns of brain atrophy in Parkinson’s disease, progressive supranuclear palsy and multiple system atrophy,
Parkinsonism and Related Disorders, 17(3):172-76 (2011)). TIpumepsr obaacteii MO3ra, KOTOPBIE MOTYT OBITH
H3MEPEHBI, BKIIOYAIOT, HO HE OTPAHHYHBAIOTCA STHM, BHYTPHUCPEIHOH 00BEM, KOPY TOJIOBHOTO MO3ra, KOpy
MOBKEUKA, TaTaMyC, XBOCTATOE AP0, CKOPIYILY, MAUIHAYM, THIIOKAMIL, MUHIATIHHbI, OOKOBBIC JKEIIy IOUKH, TPETHI

JKEJTY AOUCK, UCTBEPTHII JKEIY A0UCK U CTBOJ TOJOBHOTO MO3Ta.

h. Heiiporenes

JlanHoe W300peTEeHHE TAKKE NPEANOJIAracT JICUCHHE HJIM YJYYIICHHE HEHPOTCeHe3a y CyOBeKkra co
CHIDKCHHEM HJIM HApPYIICHHEM HEHPOTEHE3a, KOTOPOE MOKET IMPOABUTBCA, HANMPHUMEP, IMOCPEACTBOM CHIDKCHHA
KOTHHTHBHOH WJIM JBHTaTCIbHON (DYHKIHH, WIH TOCPCACTBOM CBS3H C HCHPOBOCHAJICHHCM.  BapuaHt
OCYILCCTBJICHHUS JAHHOTO H300PETCHHUS BKIFOUACT BBEIACHHC, B KAUCCTBE NMPHMEPA, HO HE OTPAHHUCHUS, ILIA3MbI
kpoBH, (ppaximn miazmsl w PPF cyOBEKTY CO CHIDKCHHBIM HJTH HAPYIICHHBIM HCHPOTCHE30M C HCIIOJIB30BAHHCM
CXCMBI MPCPBHIBUCTOTO MPHMCHCHHA.

BapuaHT OCyIIECTBICHHS JAHHOTO H300pPCTCHUS TAKKe MPEAYCMATPHBACT OIpPEACICHUE YPOBHSI
HCHpOTeHe3a 10, BO BPEMA H/IIH MOCIC BBCACHHA IIA3MBI KpoBH, (ppakmuu mnasmbel wim PPF.  Coobmanocs o
HCHHBA3WBHBIX MCTOJAX OUCHKH HeliporeHe3a. (Tamura Y. etal., J. Neurosci. (2016) 36(31):8123-31). TlosuTpoHHO-
smuccuonHasA Tomorpagusa (I19T), ucmomssyemas ¢ maaukatopoM, [18F] FLT, B koMOWHAIMH C WHTHOWTOPOM
Tparcmoprepa ['Ob mpoOcHeIMaoOM, ACIACT BO3MOJKHBIM HAKOIUICHHC WHIWKATOPA B HCHPOTCHHBIX 00JIACTAX
TOJIOBHOTO MO3ra. Takas BU3yaiu3alus MO3BOJIICT IMPOBECTH OLCHKY HEHPOTEHE3a Y MAHCHTOB, KOTOPBIM HPOBOIAT

JICUCHNC HCHPOACTCHCPATHBHBIX 300 ICBAHHIA.

i. HeiiposocnancHue

JlanHoe W300peTeHNE TAKKe MPEANOJaracT JICUCHHWE UM YJIy4IICHHE HEHPOBOCHAJCHUS y CyOBEKTa C
TIOBBIIICHHBIM HEHPOBOCTIAICHHEM, KOTOPOE MOSKET MPOSIBHTHCS, HAMPHMEP, MMOCPEACTBOM CHH)KCHHS KOTHHTHBHOH
WM JBUTATCIbHONW (DYHKIMH, WIH TOCPEACTBOM CBSI3M C HEHPOTCHE30M WM HeHponaercHepanued. Bapmant
OCYILNCCTBJICHHS JAHHOTO M300PETCHHUS BKIFOUACT BBEACHHUC, B KAYECTBE NPHMEPA, HO HE OTPAHHUCHUS, IIA3MbI
KpoBH, (ppakiuu minasMbl wan PPF cyOBCKTY ¢ HCHpPOBOCHANCHHEM C HCHOJB30BAHHCM CXCMBI HPCPHIBHCTOTO
TIPUMCHCHHS.

Bapuant ocCymecTBICHHS JAHHOTO H300PETEHUS TAKKe NPEIyCMATPHBACT OIpPEACICHUE YPOBHSI

HCHPOBOCTAICHHSA 10, BO BPSMA H/WIIH MOCJIC BBSACHUSA IUIA3MBI KposH, (ppakumu miazmsl wim PPF. Coo0manocs o
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HCHHBA3WBHBIX MCTOJAX OLCHKH HCHPOBOCHAJCHWA, TakuX Kak TSPO MO3HTPOHHO-3MHCCHOHHAA TOMOTpadus
(TSPO PET) ¢ ucnomssoparneM 'C-PK11195 u apyrux nogo6Hex uamukatopos. (Cum. Vivash L, ef al., J. Nucl.
Med. 2016, 57:165-68 u Janssen B, et a/., Biochim. et Biophys. Acta, 2016, 425-4 1, BKIIOYUCHHBIC B JAHHBIH JOKYMCHT
B KAQ4eCTBE CChUIKH). VIHBA3WBHBIC METOJBI OLECHKH HEHPOBOCHAJICHUS BKIIOUAKOT U3BICUCHHE CIIMHHOMO3TOBOI
JKHIKOCTH W OOHAPY KCHUE, HAPUMEP, YPOBHEH IKCIPECCHH HCHPOBOCTIATHTETHHBIX MAPKEPOB HIH (DAKTOPOB, TAKHX
Kak (HO HC OTPAHHYMBAACH 3THM) mpocTariaHauH E2, mukmookcureHasza-2, ®HO-ampa, NJI-6, UOH-ramma, NJI-
10, sotakcun, Oera-2 MukporioOyanH, OPIC, HelipoTpodueckslii (pakTop, MOJYyUCHHBIH W3 ITHATHHOH JTHHUU
KJIETOK, xuorpuosuaasa-1, MMP-9, morusa CXC xemokuHa 13, KOMIUIEKC TCPMHHAIBHBIX (PPATMEHTOB CHCTEMBbI
KOMITJICMEHTA, XHTHHA3a-3-moa00HbIH O6enok 1 u ocreonontuH. (Cwm. Vinther-Jensen T, ef al., Neruol Neurimmunol
Neuroinflamm, 2016, 3(6): €287 u Mishra et al., J. Neuroinflamm., 2017, 14:251, BKIFOYCHHBIC B JTAHHBIH JOKYMCHT

B KQUCCTBE CCHLIKH).

14. KoMOuHALMA CTBOJOBBIX KJICTOK H TEPAIHA C HCTIOJIB30BAHHEM CXEMBI IPEPBIBUCTOTO IPHMCHEHUS

Bapuant ocymecTBiIcHHS H300pETCHHA BKIIOYACT JICUCHHE CYOBCKTa, Y KOTOPOTO AHATHOCTHPOBAIH
KOTHHTHBHOC HApPyLICHHE, HAPYNICHHE ABUTATCIBHOH (DYHKIMH, HEHPOBOCHAICHHE HIM CHIDKCHHC HEHPOTCHE3a,
IyTEM BBEJCHHUSA CYOBEKTY 3(P(PEKTHBHOIO KOIHUYECTBA IUIA3MbI KPOBH HJIH (DPAKIMH IIA3MbI B CIy4ae CyOBEKTa,
KOTOPbIH IPOXOauT, OyAeT IPOXOJWTh HIH IPONICT TEPAMI0O CTBOJOBBIMH KJIeTKaMH. JIpyroil BapHaHT
OCYLICCTBJICHHS H300pETCHHA BKIIOYACT BBEACHHE CYOBEKTY 3((EKTHBHOIO KOIMYECTBA IUIa3MBI KPOBH HIIH
(ppaxuuH IIA3MBL, IIPH 3TOM CYOBEKT IPOXOAUT, OYAET NPOXOUTH, HIIH NPOLICT TEPAITUIO CTBOJIOBBIMU KJICTKAMH, H
TPH 3TOM HCIIOJB3YEMBIC B TCPANHH CTBOJIOBBIC KJICTKH MOTYT NPEACTABILITh COOOH IMOPHOHABHBIC CTBOJIOBBIC
KJICTKH, HC YMOPHOHAJIBHBIC CTBOJOBBIC KICTKH, HHIYHPOBAHHBIC IUTIOPUIIOTCHTHBIC CTBOJIOBBIC KieTKH (MIICK),
CTBOJIOBBIC KJICTKH MyMOBHHHOH KPOBH, CTBOJIOBBIC KICTKH AMHHOTHUYCCKOH KHIKOCTH U TOMY MOJOOHOC.

Tepamust CTBOIOBBIMH KJICTKAMH W METOZBI [UTS BBINIOJTHCHUS TaKOH TCpamHuy H3BECTHBI CHCIHATICTAM B
manHoi# oonactu Texuukn. (Andres RH, ef /., Brain 2011, 134; 1777-89; Daadi MM, et al., Cell Transplant 2013,
22(5):881-92; Horie N, et al., Stem Cells 2011 29(2):doi: 10.1002/stem.584; Thomsen GM, ef al., Stem Cells 2018,
doi: 10.1002/stem.2825; 3asBku Ha mateHT CIITA NeNe 09/973198; 12/258210; 12/596884 wm 13/290439, Bce u3
KOTOPBIX BKJIFOYCHBI B JAHHOC OIMCAHHE IIOCPEACTBOM CCHUIKH). J[pyroll BAapHAHT OCYIICCTBJICHHS BKIFOYACT
JeUCHUE CYOBEKTa, Y KOTOPOTO THATHOCTHPOBAIH TPABMATHYCCKOC IOBPC)KIACHWE CIHHHOTO MO3Ta, HHCYJBT,
3abosieBaHMs ceTYaTky, 0ONC3H XAHTHHITOHA, Oosie3Hb [lapkuHCOHA, O0Ne3Hp ANbIrefiMepa, HapYIICHHE CITyXa,
00Je3Hb cepAla, PeBMATONIHBIN APTPUT HIIH TSDKEIBIC OXKOTH, WIIM KOTOPBIH HY)KJACTCS B MEpPEcanKe KOCTHOTO
MO3Ta, IPH 3TOM CYOBCKT MPOXOIUT, OYACT MPOXOINTH HTH MPOIICIT TCPAITHIO CTBOJIOBBIMH KJICTKAMHU, 3(D(PCKTHBHBIM
KOJITYECTBOM ILIa3Mbl KPOBH WIH (DPAKIUH TIIa3MBL

15. CnocoOsI CKpHHUHTA KOMITO3HIHI

TaIOKe HpeZ[J'IOH(eHBI CHOC06I>I CKpI/IHI/IHI‘a KOMHOSI/II.[I/Ii/'I B OTHOIIICHUH AKTHUBHOCTH B JICUCHHUH KOTHUTUBHBIX
WM JBUTATCIbHBIX HAPYINCHHUH, CHIDKCHHH HCHpPOBOCTIAJICHHS WM TOBBINICHAH HEWpOreHe3a. Takwe crmocoObl
MPETyCMOTPEHBI B JAHHOM H300PETCHHH W BKJIIOYAIOT CIOCOOBI, ONIHCAHHBIC B HKCIICPHMCHTAIBHBIX IPHMEPAX,
HpI/IBCI[eHHBIX HUKC. KOMHOSI/H.[I/II/I, KOTOpBIe MOI‘yT 6I>ITI> HOL[BCpI‘HyTI)I CKpI/IHI/IHI‘y B BapI/IaHTaX OCyH.[eCTBJ'IeHI/I}I
JAHHOTO W300PCTCHNA, BKIIFOYAROT, OHOJOTHYCCKUC KOMIO3HIHHA (HAPHMEP, OCTKH, KOMOWHAIIMH OCIIKOB, aHTHTCIIA,
HI/ISKOMOJ'ICKYII}IPHI)IC aHTaI‘OHI/ICTBI); (bpaKI.[I/II/I TIJ1a3Mbl HJTH L[pyI‘I/IC KOMITIO3HIIUH KpOBI/I. PeSyJ'[BTaTBI, HOJ'Iy YCHHBIC

crmocodamMu CKPUHHHIA KOMHOSI/IHI/Iﬁ, BKIOYAOT, HO HC OrPAaHAYHBAKOTCA J3THM:. PE3YIabTAaThl HATHYINA
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BOCTIAJICHUA/MAPKCPOB BOCTAJICHHA B THNIOKAMIIC (HAPHMEP, 3yOUaTol H3BWIMHC) Wiad Apyrux odnactax LIHC;
pe3yabTaThl mpoim(epanny KICTOK B rummokamme wimm apyrux obmactax [IHC, BEDKHBAGMOCTH KICTOK B
ranmokaMIe wim apyrux oomactax [{HC; HanpaBiacHAC pa3BUTHSA KICTOK (HAIPHMEP, ACTPOLUTOB, HOBBIX HCHPOHOB)
mpoTH()CPHUPYIOIINX KICTOK-TPeAIeCTBCHHUKOB HeliporoB (NPC) B rummokamme wim apyrux oomactax [ITHC; u
HCHpOreHe3 B runmmokamie i apyrux oomactax [THC.

I[OHOJ'[HI/ITGJ'[BHI)IG BapHUaHThI MCTOAOB CKPHHHHIA KOMl'[OSI/lI.lI/[ﬁ HA AKTHBHOCTH B JICUCHHH KOTHHTHBHOTO
WIH ABUTATCIIBHOIO HAPYMICHHA, CHHIKCHHUA HGﬁpOBOCH&]’IﬁHHﬂ HJIH TOBBIICHHA HCﬁpOFCHGSa BKIIOYAIOT
ONPEACICHUE OCTPHIX A(PPCKTOB KOMIO3UIMKA HA BOCHAJICHHC THIMOKAMIIA W TPOTH(CPANUI0 , BKIFOUAOMICS:
OCYILECTBJICHUE 5-7 MOCICAOBATCIBHBIX €KECYTOUHBIX 103 BJIY C OOHOBPEMEHHBIM BBCACHHEM B TCUCHHE 5-7
MOCICAOBATENBHBIX CYTOK KOMIIO3HIUH, CKPHHHHT KOTOPOH MPOBOAAT, HIH KOHTPOJIA (IPEPBIBUCTOC MPUMECHECHHE)
Yy TPBI3YHOB WM B APYIoOil »kuBOTHOM Mozaenu. B cpok a0 10 cytok (o ects 1, 2, 3, 4, 5, 6, 7, 8, 9 umu 10 cyTok)
MOCJIE 3aBEPIICHHA NPEPBIBUCTOH CXEMBI MPHMCHECHHSA KOMIIO3HLMH, CKPHHHHI KOTOPOH NMPOBOIAT, ONMPEACIAIOT
KOJIMYECTBO KJICTOK B 3yOuaroifl H3BHIHHE MO OKpammBaHuio BJIY, M ompene/sroT NMPOLCHT IUIOMATH C
okpammusaHieM CD-68 (mokazarenb BOCHAJICHUS).

Jpyroif BAapHAaHT OCYINCCTBICHHA MCETOJOB CKPUHHMHTA KOMIIO3HIMH HA AaKTUBHOCTh B JICUCHHH
KOTHHTHBHOTO MM ABMTATCIBHOTO HAPYIICHHA, CHIDKCHHM HCHPOBOCTAICHHSA HIH TOBBIMICHHH HEHPOTEHE3a
BKITIOUAcT BBeAcHUE BJIY B TeueHHE 5 MOCICAOBATEIBHBIX CYTOK (pa3 B CYTKH) A0 HA4ana CXCMBI IIPEPHIBUCTOTO
MPUMCHCHUA B TCUYCHHE 5-7 CYTOK KOMIIO3HIMH, CKDHHUHT KOTOPOH NMPOBOAAT, MM KOHTPOJA y TPBI3YHOB HIIH B
Jpyro# >kuBoTHOH Mopenu.  CHycTd 4eTIpe, IATh, INECTh, CEMb, BOCEMb, ACBATh, ACCATh, OJWHHAIUATH HIIH
JBEHAUATh HEJCNb ONPEJCIAI0T BBDKHBAEMOCTh KJICTOK I'HINOKAMIIA KAaK YHCJIO KJIETOK B 3yO4aTOl H3BHIUHE,
oxpanreHHbIX BJ1Y, HeHporeHe3 onpee s IIoT Kak YUCTI0 KICTOK B 3y0UaTOH H3BHIMHE, OKPALICHHBIX JA0IKOPTHHOM
(DCX), a HampaBiICHHC PA3BHTHUA KICTOK-NPECANICCTBEHHHKOB HCHPOHOB, KOTOPHIC CTAHOBHIIHCH ACTPOILUTAMH
(acconMUPOBAHHBIMY CO CTAPEHHEM) WM HEHPOHAMH (HE ACCOLMHPOBAHHBIMU CO CTAPCHHEM), ONPEIACILIOT IMyTEM
xookammzamuu BJIY ¢ mapkepamu GFAP wim Neun, COOTBETCTBCHHO.

Jpyroii BapuaHT OCYIICCTBICHUSA METOJOB CKPHHHHTA KOMIIO3HIMH HA  AKTUBHOCTh B JICUCHUU
KOTHUTHBHBIX HIH Z[BHFaTeHLHOfI HapymeHI/Iﬁ, CHH)KCHUH HCﬁpOBOCHaHCHI/DI HIIH TIOBBIIICHHH HCprOI‘CHG?:Zl
BKIIO4YacT BBeAcHUEC BJIY W KOMIO3HIMH, CKPHHHHT KOTOPOH HPOBOJAT, HIH KOHTPOJII OJHOBPEMEHHO (M
©KCCYTOYHO) B TCUCHHC 5-7 CYTOK W TMOCICAYIOMICS OMPEACICHHUC CTCIICHH HeliporeHes3a no okpammsanmo DCX B
THITTIOKAMIIC HJTH HAMMPABJICHHUA KJICTOYHOTO Pa3BHTHA npomr(pepupyromux NPC, kak OMUCAHO BBIIIC.

Jlpyroii BapuWaHT OCYIICCTBICHHSA METOJOB CKPHHHHTA KOMIIO3HIMH HA  AKTUBHOCTh B JICUCHUU
KOTHHUTHBHBIX HIH Z[BI/II‘.':ITGJ'II)HO?I HapymeHI/Iﬁ, CHHKCHHUH Heﬁponocnaneﬂpm HIIH TIOBBIIICHHH HeﬁporeHesa
BKIIOYAKOT BBCACHHUC IO CXCMC MNPCPBIBUCTOIO NMPUMCHCHHA KOMIIO3HIHH, CKPHHHHT KOTOpOfI IPOBOIAT, HIJIH
KOHTPOJSL W ONPEACICHHUC YIYYLICHHS KOTHHTHBHOW WIIH JBHTATCIBHOW (DYHKUMH y TPBI3YHOB HIH B APYroi
SKHBOTHOW MOJE/H, KaK ONMMUCAHO B MPUBEACHHBIX HIDKE MPUMEPAX.

16. Pearenrsl, ycrpoiicTea 0 HAOOPHI

Takke mpeII0KSHBI PEarcHThI, yCTPOHCTBA W HAOOPHI I MPAKTHYCCKON PEaTH3al|y OJHOTO UITH 00JIee 13
OIMMCAHHBIX BBIIIC CIOCOO0B. PaccMaTpHBacMBIC PEarcHTHI, YCTPOHCTBA H HAOOPHI MOTYT CHIIBHO PA3THYATHCAL.

PeareHTBl W yCTpo#icTBAa, NMPEACTABILIIOINNE WHTCPEC, BKIKOYAKT YIOMSAHYTHIC BBHIIC B OTHOLICHHH
CIoco00B TONYUCHHS MPENApaToB KPOBH, COACPKALIMX IJIA3MY, T NMEPETHBAHUA CYOBEKTY, HYKIAROMIEMYCS B

3TOM, HalPUMEP, AHTH-KOATY JITHTHI, KPHOKOHCEPBAHTHI, Oy ()ephl, H3I0TOHMYECCKHE PACTBOPHI H T. 1.
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HaOops! MOTyT Tarke BKIFOYATH MAKETHI AT cOOpa KPOBH, TPYOKH, HITIBI, NEHTPH(YKHbIC MPOOUPKH U
TOMy mooOHOe. B 1pyrux BapraHTax OCYIIECTBICHHS HAOOPBI, ONMCAHHBIC B JAHHOM JIOKYMCHTE, COJCPKAT 1BA HITH
0oJee KOHTCHHECPOB MPEHapaToB INIa3MbI KPOBH, TaKWX Kak (ppakium Ociika IIa3Mbl, HAPHUMEP, TPH WiIH O0Jice,
yeTelpe Wim Oosiee, MATh WM OOJiee, B TOM YHCJIC INECTh WM OoJice KOHTCHHEPOB MpemapaTa Iia3Mbl KpoBH. B
HEKOTOPBIX CIy4asX YHCIIO Pa3IHIHbIX KOHTCHHEPOB IpenapaTa IUIa3Mbl KPOBH B KOMIUICKTE MOXET ObITh 9 HIIH
oonee, 12 wmum 6o0iece, 15 umm Oounee, 18 mumu 6onee, 21 wm 6oace, 24 unu 6osee, 30 u 6oace, B TOM YUCIC 36 WIH
6oxee, Hanpumep, 48 wiam 6oxee. Kaskaplii KOHTEHHEP MOKET OBITh CBA3AH C WACHTH(HKAUOHHOH HH(OPMaLHCH,
KOTOpas BKJIFOYACT pPa3IWYHbIC JAHHBIE O IpEnapare IUIa3Mbl KPOBH, COJCpXKaIieMci B KOHTCHHEpe, IpHUeM
HACHTH(HKALUMOHHAA HHPOPMALU MOYKET BKIIFOUATh OJTHO WK O0JIee U3 BO3pacTa JOHOPA IPenapaTa Ijia3Mbl KPOBH,
MOAPOOHBIX TaHHBIX 00 00paboTKe mpemapara Iia3Mbl KPOBH, HAPHMEP, OBLT I MpenmapaT IIa3Mbl 00padoTaH Jis
yAajeHuA OCJIKOB BBIIIEC CPEIHEH MACChl MOJICKYJIbI (HAPUMEP, KaK OIMCAHO BBIMIC), TOAPOOHBIX JAHHBIX O THUIC
KPOBH H T. 7. B HEKOTOPBIX CIy4asax KaKIbIH KOHTCHHEP B HAOOPE COACPIKUT HACHTH(PHKALHOHHY 0 HH(POPMALIHEO O
IUIa3Me KPOBH, COACPIKAIICHCS B HEM, a MACHTU(HKAHOHHAA HH(POPMALMK BKIIOYACT MH(POPMALMIO O BO3pACTE
JIOHOpa Ipemapara Ijia3Mbl KPOBH, HaNpHMEP, HACHTH(PUKAIMOHHAS HHPOPMAIMA 00CCIICUNBACT MOATBEP KICHUS
JAHHBIX O BO3pacTe JOHOpA Ipemapara IUIa3Mbl KPOBH (HAampuUMep, HACHTH(HKAIMOHHAS HH(OpPMAIMA MOXKET
MPEICTABIATE COOO BO3PACT TOHOPA B MOMEHT 3a00pa KPOBH). B HEKOTOPBIX CIyHasiX KaXKAbIi KOHTCIHHEP U3 Habopa
COACPIKUT MpEnapar MmIa3Mbl KPOBH OT JOHOPA MPAKTHYCCKH TOTO K& BO3PACTa, TO €CTh BCE KOHTCHHEPHI coacpIKaT
Mpenapar OT JOHOPOB, KOTOPBIC ABJLIOTCA MPAKTHYCCKH OTHOTO, €CITH HE OAHOTO, Bo3pacTa. 1o mpakTHiecku Takum
JKe BO3PACTOM TOAPA3yMEBACTCs, YTO BO3PACT PA3IHYHBIX JOHOPOB, OT KOTOPBHIX MOJYYar0T NMPENapaThl IIa3MbI
KpOBH AJ11 HAOOPOB, OTIMYAETCSA B HEKOTOPBIX CIy4asX Ha 5 JIET HIM MEHee, HalpuMep, 4 roJa Wil MEeHee, HalpuMep,
3 roaa WM MEHee, B TOM YHCIIE 2 TOJa WK MEHEe, HalmpuMep, 1 rox Wim MeHee, HapuMep, 9 MecAIeB HIH MEHee, 6
MECALCB WM MEHEe, 3 MecsAla WId MEHee, B TOM uncie 1 mMecsan wm MeHee. UneHTu(pukannoHHas HHPOPMAaus
MOKET IPUCYTCTBOBATh HA TFOOOM YIOOHOM KOMIIOHCHTE KOHTCHHEPA, HapuMep, B BUAC STUKeTkH, unut RFID u T.
1., uAcHTH(UKAHOHHAS HHHOPMALHS MOYKET OBITh MPESAHA3HAUCHHON IS YTCHUS YCIOBEKOM, MAITHHOYHTACMOH, 1
T. 1. KoHTEHHEPB! MOTYT HMETh THO0YI0 yI0OHYI0 KOH(pHUrypanur. B To BpeMs kak 00beM KOHTCHHEPOB MOXKET
BapPBHPOBATHCA, B HCKOTOPBIX Cy4YasIX 00BEMBI HAXOIATCS B Auana3one ot 10 M mo 5000 mu1, Hampumep, oT 25 M
10 2500 mur, Hampumep, oT 50 M o 1000 mur, B ToMm umcie ot 100 mur mo 500 mut. KoHTEHHEPBI MOTYT OBITH )KECTKHMH
I THOKAMH B MOTYT OBITh H3TOTOBIICHBI H3 JFOOOTO yIOOHOTO MaTepuaa, HampuMep, MOJTUMEPHBIX MATCPHANIOB, B
TOM YHCJC IUIACTHKOBBIX MATEPHANOB MEAWIHHCKOTO KiIacca. B HEKOTOPHIX CIOydasxX KOHTCHHEPHI HMCIOT
KOH(UTYpanWI0 TMAaKeTa WIM MEINKA. B JOmONHCHWH K KOHTCHHEpaMm, Takue HA0OpBI MOTYT JOMOJHHTEIHHO
COJICPIKATh YCTPOIICTBO BBCACHHA, HANPHMCP, KAK OMUCAHO BhIMC. KOMIOHCHTH TakuX HAOOPOB MOTYT OBITh
TIPEIOCTABJICHBI B MO00H MOIXOMAIIEH YIIAaKOBKE, HAPHMEP, KOPOOKE MM aHAJIOTUYHON CTPYKTYPE, BBINOJTHEHHOH
C BO3MOYKHOCTBIO YACPKAHHA KOHTCIHEPA W APYTHX KOMIIOHCHTOB Hadopa.

B rnomomHeHHWE K BBINICYKA3aHHBIM KOMIIOHGHTaM, HAOOPHI IO JAHHOMY H300PETCHHI0 MOTYT
JOTIOTHATENBHO CONCPKaTh WHCTPYKIMH U1 OCYIIECCTBICHHSA CHOCOOOB COTJIACHO NAHHOMY H300PETCHHIO. JTH
HHCTPYKIIMU MOTYT NPHCYTCTBOBATh B HA0OPAX COTIIACHO JAHHOMY H300PETCHHIO B PA3JIMUHBIX (popmax, o1HA WU
foree W3 KOTOPBIX MOTYT NPHCYTCTBOBATh B Habope. OmHa w3 (popMm, B KOTOPBIX 3TH HHCTPYKIHMH MOTYT
TIPUCY TCTBOBATh, NMPEACTABIICT COOOH NMEUATHYIO HH(OPMAIHMIO HA COOTBETCTBYIOIIEM HOCHTEIC WIJIH MaTepHhale,
HAIIPHUMEP, JIUCTE HIIH JIUCTaX OyMary, Ha KOTOPHIX HallcyaTaHa HHpOpMAaIws, B YIIAaKOBKE HAOOpa, BO BKJIAJBIIIC,
T. a. Jpyroe cpeacteo OyAeT MpPEACTABIATH COOOH MAINIMHOYWTACMBIA HOCHTCTh, HampuMep, auckery, CD,
TMOPTATUBHBIN (DI3MI-HAKOTHTETb, U T. 1., Ha KOTOPOM ObLIa 3anucaHa nH(popManus. Eme oqHIM CpeacTBOM, KOTOPOS

MOJKCT MPHUCYTCTBOBATH, ABIACTCA aapec BEO-CcaliTa, KOTOPHIH MOKET OBITh HCTIOJIB30BAH B ceTH VHTCPHET, YTOOBI
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TIOJTYYUTh JOCTYN K WH(popManwy Ha ymajseHHOM caiite. JIroOble ymOoOHBIE CpEeiCTBa MOTYT HPHCYTCTBOBATH B
HaboOpax.

17. VhpaxHeHue

YrupakHCHHE MOYKHO 0XapPaKTCPH30BATh A3POOHOM WM aHA3POOHOH AKTHBHOCTBIO, H OHO MOSKET BKITFOUATH
AKTHBHOCTb IO CKHTAHMIO OOJIBINOTO KOJHYECTBA KAIOPHH M aKTHBHOCTH IO C’KUTAHHMIO YMEPEHHOTO KOJIHUECTBA
Kajopuil.  YOpaKHCHHE MOKET BKIIOUYATh CHJIOBBIC TPCHHPOBKH (HANPHMEp, YINPAKHCHHSA C BECOM HIIH
H30METPHYCCKHUE YNPAKHCHHA). YNPAKHCHHUE TAKOKe MOXKET BKIIOYATh, HANpUMEpP, OCr, €34y Ha BEJOCHIICIC,
x0A60Y, TAHIBI, TOXOBI, IIABAHUE, HOTY, Tal-uud, YIPa>KHCHHUA HA OaJaHC, CTHOAHHE HOT, MPBLKKH YCPE3 CKAKAITKY,
cep(uHT, TpeOITFO, BpalCHAUE MITH CTHOAHUE PYK HIIH HOT, CaI0BOJCTBO, YOOPKY, aKTHBHBIC HTPHI, TAKHC KaK OO JIMHT,
a’pobuka, muarec u OOEBbIC HCKYCCTBA.

Cxema ynpakHCHUH MOKET BKIFOUYAThH BBINOJHEHHE OJHOTO YIPAKHEHHA C ONPEACICHHOH YacTOTOH, HilH
KOMOWHAIIMH YIPAKHCHUI C ONMPEACICHHON YacTOTOH. UacToTa MOKET COCTABJIATH OJMH, ABA, TPH, UCTHIPE, IIATH,
LICCTh WK CEMb Pa3 B HEACMO. YacToTa MOKET H3MEHATBCS OT HENEHH K Henene. (Cxema YIPaKHCHHH MOXKET
OCTaBaThCA HA TOM >KC YPOBHEC HMHTCHCHBHOCTH H/HJIH YaCTOTHI, KOTOPBIC CYOBEKT NMPAKTHKOBAI 0 BBCACHHSI
KOMITO3HIMI 10 H300peTeHmt0. CXeMa yIpaskHCHHH TaKKe MOKET OBITh HA 00JIee BHICOKOM YPOBHE HHTCHCUBHOCTH
W/WIH YacTOTHI MO CPABHCHHIO C YPOBHSAMH, KOTOPbIC CYOBEKT MPAKTHKOBAJ 0 BBCACHUS KOMIO3HIHH IO
m3o6peTeHm0. Cxema yIpaKHCHUH MOKET ObITh NPEUIOKEHA HIIH NPEANICaHa CICIHAINCTOM 3PAaBOOXPAHCHUA

Uil (PHTHEC-TPEHEPOM, HIIH CXeMa YIPAsKHEHHH MOXKET ObITh HHHIIMHPOBAHA CAMHM CYOBEKTOM.

18. OKcnepHMEHTATIbHBIC IPHMEPHI

a. Ilpmmep 1

OCBCTICHHYIO ITA3MY MOJIOJIOTO YCJIOBCKA (MOJIOAAs MJIa3Ma) WIH HMCHOINyocsa B mpoaaxke PPF («PPF1»)
BBO/IJTH CTapbIM MbIaM ¢ ocnadiaeHHbM uMMyHUTETOM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/Sz], muaus «NSG»).
PPF1 mpencrasmer coboit PPF ¢ npubmmsurensHo 88 % HOpMaIbHOTO anbOyMHHA YETOBEKA (IO OTHOIICHHIO K
obmeMy xomuecTBy O¢mka), 12 % amp(a- u 6eta-rmo0yauHOB | He 6onee 1 % raMMa-riio0yInHA, YTO OTMPEICICHO
¢ IOMOIIBIO jIcKkTpoopesa. 3a UCKIOUCHHEM 0c000 OTOBOPCHHBIX ciyuacs, PPF1 BBOAAT B mpuMepax B JaHHOM
JOKYMCHTC B CCTCCTBCHHBIX YCIOBHAX C HCMOTB30BaHHEM 5 % pactBopa (Macc./06., 50 r/m). Bce mprmm ObLTH
pacmpeneieHbl MeXIy IPYIIAMH JICUCHHS 10 4 pa3IuYHBIM KPHTECPHAM: OLCHKA THE3A0BAHMS B JOMAMIHCH KICTKE,
HAYaJIbHAS Macca TeJia, PacCTOSHHE, MPOHACHHOE B TECTE KOTKPHITOTO IOJI», H % BPEMCHH, MPOBEACHHBIH B IICHTPE
OTKpBITOro moJiA. [Tocnie onpeacicHIS TPYIIIBI, MBIIAM BBOIWTH BHYTPHOPHOMWHHO (B/0) mpemapar BJ1Y (5-6pom-
2"-nezokcnypuaue) B @CB ((pocdarHsiii OyepHbIi coneBoil pacTBOp) NPH KOHEYHOH KOHIEHTpanuy, paBHOH 10
MT/MJI, JO3HPOBAHHEIN MO 150 MT/KT B TeUCHHUE 5 CyTOK. Bemen 3a 3THM MBITIaM BBOIWIIH BHYTPHBCHHO (B/B) 3 pasa
B Heaemo 150 mxa PPF1 B TeueHue 4 Henens. TecTHpOBAHKE MOBEACHUA MPOBOAMIIN HA 5 M 6 HEACHO, KOT/IA MBIIIH
TMOJY4ATH 2 WHBCKIMH B HCACTIO, YTOOBI W30C)KATh WHBCKIWH BO BPCMS JHCH OTHOBPCMCHHOTO WCCIICIOBAHUL.
Mpmmm OpIIH YMEPIIBICHBI uepe3 24 waca MOCHC MOCIACTHCH B/B WHBCKIWH, TMOJNYYHB B OOMICH CIOKHOCTH 16
WHBCKIWH B TCUCHHC 6 HEACHb. J[BYM MOTOTHHTCIIFHBIM KOTOPTAM MBIIICH BBOIIIN BHYTPHBCHHO (B/B) B TCUCHHC
cemu cyTok moapaxa 150 mxa PPF1 wim pusmomornueckoro pacTeopa (MPEepPeIBUCTOC MPUMCHCHHUE). TSCTHPOBAHNC
TIOBEACHUS MPOBOAWIN HA 5 M 6 HEACIO B TO YKE CAMOE BPEMSI, UTO U B TPYIIE N0 3 pas3a B HEACIIO.

AHam3EI TOBSACHAS OBLITH MPOAHATH3HPOBAHBI C HCIIOIF30BAHACM POorpaMMHOTO odecricucHms CleverSys

(Pecron, mrrat Bupmxuaus). CleverSys TopScan V3.0 mcmoms30Bamm I OTCIIC)KHBAHUSA TMOBCACHHSA MBIIH B
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HYJICBOM JabupuHTe, nabupuate bapreca, oTkpeIToM nojie u Y-madupunte. JlabupuaTs! bapHeca OblH OCTPOCHBI
CleverSys. M3mepurens cuibl 3axata OsL1 paspabotan u mpomsseacH Columbus Instruments (KomymOyc, mrat
Oratio). Y-1aOupHHT W KaMEPhI OTKPHITOTO MOJISI OBIIH MOCTPOCHBI B COOTBETCTBHH cO cnenupukanusivu San Diego
Instruments (Can-uero, mrrar KammpopHua). [HCTOTOTHYCCKUI aHAMH3 CPE30B THIMOKAMIIA BBHITIOTHAIH HA
mukpockonie Leica (Bygdamo I'poys, mrar Mmmnoiic) mozemn DMS500B ¢ meernoit xamepoit DCF7000T
CBCTJIOTIOJTEHOTO/ (DIyOPECICHTHOTO MHKPOCKOTIA.

Tect mosemenma: Ha ®ur. 1A moka3aHO, YTO TPYNIBL, KOTOPHIM mpepbiBHCTO BBOAMIH PPFI1,

JEMOHCTPHPOBATH TCHACHIHIO K YBEIHYCHHIO PACCTOSHUSA, MPOWACHHOTO B TECTE OTKPBITOTO MOJI, MO CPABHCHHUIO
KaK C KOHTPOJIBHOM IPyIIoil (PU3HOIOTHYECKOTO pacTBOpa, Tak u rpymnmnoii, noxy4asmeii PPF1 Tpu pasa B Heaemo.
3TOT pe3yIbTaT YKA3hIBACT HA TCHACHIUIO K YBEIHMUCHHUIO ITOIBIKHOCTH B TPYIIIIC C PEPHIBUCTHIM BBeACHHEM. Ha
@ur. 1B noka3aHo, YTO TIPYMNIbL, KOTOPBIM NPEepeIBHCTO BBOAWIH PPF1, neMOHCTpHpOBanM TCHACHIUIO K
VBCJIMUCHUIO MPOLICHTA BPEMCHH, MPOBEACHHOTO B LICHTPE OTKPBITOTO MOJM, MO CPABHCHHIO KAaK C KOHTPOJBbHOH
Tpynmoif (PH3HOJOTHUECKOTO PacTBOpa, Tak M rpymnmoif, nonyyasmeit PPF1 Tpu pa3a B Heaemo. OTOT pe3yabTaT
YKa3bIBAcT HAa TCHACHIHIO K CHIYKCHHIO TPEBOKHOCTH B TPYTIIIC C MPEPBIBUCTHIM BBECICHUCM.

Macca Tena: ®wur. 2 npeacrasiiet codoit auarpammsl BmusiHEA PPF1 Ha mMaccy Tenma. B obeux rpymmax,
nonry4yasmux PPF1 (mocpeacTBoM NmpephIBHCTOTO JO3HPOBAHUS WM TPH pa3a B HEACHIO), HC OOHAPYKUBAJIOCh HU
OJHOTO OTPHULATCIBHOTO BO3ACHCTBUA OT HHBCKIUH.

I'ucronorua: Ha ®ur. 3 mpeacTaBiIeHO KOIHYECTBO MOJOKUTEIBHO-MeUeHBIX DCX KIeTOK B IpaHy LIPHOM
cioe 3yOuaroi m3suanHbL. HaOmomanochk 3HaUHTEIbHOE MOBBIICHHE HEHPOTeHe3a MEXAY I'PYIIION, MOTydaBIIei
npepsiBUcTOe no3upoBanue PPF1, mo cpaBHEHUIO C TPyNIOH, MOIyyaBIIeH JCUCHHE TPU pa3a B HEACTIO, U IPyIIOH
(pu3HoOrMIecKoro pacteopa. Bce JaHHBIC IMPEICTABICHBI KAK CpeJHEE + CTaHIApTHAs OmHUOKa cpeaHero. **P <
0,01 omroakTopusrit ANOV A (IucTICpCHOHHBIH AHAIH3) C AIIOCTCPHOPHBIM AHATH30M MHOKCCTBCHHOTO CPABHCHHS
Jaunerra (n: coneBoii pactBop = 8, mpepriBuctoe mpumenenue PPF1 = 10, PPF1 3x/nenens = 10). Ha ®wr. 4
TPEICTABICHO KOJMYECTBO MOJIOKUTEIbHO-MEUCHBIX B/1Y KICTOK B IpaHySIPHOM CIIO€ 3yO4aTOH H3BHJIMHBI TPEX
TPYIIl MBIICH, MOJyYAaBIIMX Pa3Ac/IbHOC JeucHHE. Habmomanoch 3HAYHTEIPHOEC MOBBIIMICHUEC BBKHBACMOCTH
KJIETOK MEKAY TPYyIIOH, moJy4aBme mpepeiBHCTOE Ao3upoBanne PPF1, mo cpaBHEHHIO ¢ IPyNIOH, MOTy4YaBOICH
JICUCHHUE TPH pa3a B HEACIIO, U TPYNIOH (PH3HOJOTHYESCKOTO PacTBOpa. Bce maHHbBIC MPeICTaBICHBI KAK CPEIHEE +
CTaHZApTHAd ommOKa cpeaHero. ****P < (0.0001,* < 0,05 omHo(akTopHbii ANOVA (IucIiCpCHOHHBIH aHAN3) C
anoOCTEPHOPHBIM AHAJM30M MHOKCCTBCHHOTO CpaBHCHHUS JlaHHeTTa (N CONCBOH pacTBOp = 8, NPEPBIBHCTOC
mosuposanue PPF1 = 10, PPF1 3x/menens = 10).

Amnanm3 cpe30B rummoKamIa BHIOTHUTN Ha MuKpockornie Leica (Bydgamno I'poys, mrar Unnuroiic) Mmoxenu
DM5500B ¢ userHo#t kamepoit DCF7000T cBeTIomoasHOTO/(DIyOPECHCHTHOTO MHUKPOCKOma. OKpalmmBaHKC
anatuteiom Ki67 Abcam (ab15580) mpu cootHomeHuu 1:500, a BTOPHYHOS aHTHTEIO MPESACTABIILIO COO0H AHTUTEIIO

KO3BI IPOTHB aHTHTE A Kpouka (Alex Fluor 555) (ab150090) mpu cooTHOmIeHHN™ 1:300.

b. TIpumep 2

OcretncHHY0 ma3My Momomoro uemoseka (MIT), mmasmy craporo uenoseka (CIT) wim WMCHOIMYHOCS B
nponaske PPF («PPF1») BBoammm crapsM Mpmmiam ¢ ocmadneHEbM mmmyHHTETOM (NOD.Cg-Prkdscid I12rgtm 1
Wj1/Sz), mmans «NSG»). Bce mpimm ObIH pacnipeieIeHb! MEXIY TPYTIIIAMH JICUCHHS 10 4 PA3THIHBIM KPHTCPHSIM:
OIICHKA THE370BAHUS B JOMAINHEH KIICTKE, HAYaJbHAS Macca Tela, PACCTOSHHE, MPOHICHHOE B TECTE «OTKPBITOTO
moJsT», u % BpPEMECHH, NMPOBEACHHBIA B IIEHTPE OTKPBITOTO Mol [locne ompeneieHus IPyIIbI, MbIIIAM BBOIMITH

pHyTpuOprommHuO (B/0) mpemapar BY B ®©CB ((ocharusni Oy(epHBIA COACBONH pacTBOp) NMPH KOHCYHOH
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KOHIICHTPAIWH, paBHOH 10 Mr/MIL, 103upoBaHHEH 10 150 MI/KT B TCUCHHE 5 CyTOK. Beex 3a 3THM MBIMIaM BBOIHTH
BHYTPHBCHHO (B/B). 1) TpH pa3a B HCACTIO B TCUCHHE 6 Hemehb («3X/HeAes»); 2) TPH pPa3a B TCUCHHC OJHOW HEICTH
(«3x»); 3) 7 cyTOK B TeueHUue OAHON Heaenu mo 150 MKJI OCBETICHHON MIa3Mbl MOJIOJOTO uenoBeka win PPFI1.
JloTIOTHAUTEIBHONW TPYIIE MBIICH B NMPEPHIBHCTOM PEXHME B/B BBOJWIIH COJICBOH pAacTBOP B TCUCHHE 7 CYTOK.
Tlocaennedt rpynme MbIIECH BBOAWIN MIA3MY CTApOTO YEIOBEKA 3 pa3a B TCUCHUEC OJHOM HEACTH HJIM 7 CYTOK B
TCUCHUE OAHON HeAenu. Bcex MbImeH yMEPIIBILLIH Yepe3 6 HeAedb MOCIC HAYaua BBEACHHA MOJIOJOH HIH CTApOi
mia3mel, PPF1 wmm 6a30B0T0 pacteopa.

Tucronorua: Ha ®ur. 5 mpeacTaBIcHO KOJUUSCTBO MOJI0KHUTETbHO-MeUeHBIX DCX KIeTOK B
TPaHyBIPHOM CJI0€ 3y04aTO M3BHIIMHBI Y JCBATH OTJCIBHO 00PaOOTAHHBIX IPYIII MBIICH, KOTOPHIM BBOIHIIH
mia3My Mosto0r1o yenoseka (MIT) wru maa3my craporo yenoseka (CIT), wmm PPF1, wmm conepoii pacteop. Mpimm,
noay4asimue PPF1 nocpeacTBoM NpeprIBUCTOTO BBEACHHSA HIIH MOIYy4aBIIUE JICUCHHE TPH Pa3a B HEACIIO,
MPOJCMOHCTPUPOBAJH MOBBIICHUE HEHPOTEHE3a IO CPABHECHHIO C APYTHUMH IpyNnaMu. Bce JaHHBIC PEACTaBICHbI
Kak cpemHee + craHmapTHasA ommoOka cpeanero; *P < 0.05, ANOVA ¢ anocTepuOpHBIM aHATH30M J[aHHETTA,
eeacHuc PPF1 (mpepbiBuCTOC BBEACHUE WIH 3X/HEACIA) U BBEACHHE COJICBOTO pacTBOpa (1n: COICBOi p-p = 4,
npepeiBuctoe BencHue PPF1 = 5, PPF1 3x/wenens = 5, PPF1 3x = 4, MII npepsisuctoe BBeAcHUE = 6, MI1T
3x/menenn=6, MI1 3x = 4, CII npepsisuctoe BeeacHue = 6, CI13x = 6)

Ha ®wur. 6 npeacTaBiIcHO KOIHYESCTBO MOJIOKUTEIBHO-MEUCHBIX B/[Y KI€TOK B rpaHySIPHOM CJIOC
3y0uaToi H3BUIHHBI Y ACBATH OTACIBHO 00PaOOTAHHBIX IPYIIT MBIIIEH, KOTOPHIM BBOJIIH IIa3MY MOJIOOTO
yenoseka (MI) unm miasmy craporo yenoseka (CIT), wmm PPF1, wmm coneBoii pacTBop. MBIy, KOTOPBIM BBOIHITH
PPF1, mpoaeMOHCTPHPOBAIN 3HAYHUTCIBHOC MOBBIICHUEC BELKUBACMOCTH KJICTOK IO CPABHCHHIO C APYTHMHU
TPyIIaMH, IPUUEM MBIIIH, KOTOPBIM NPEPBIBHCTO BBOAWIH PPF1, mpossmsuui 60IbNIyI0 3HAYHTEIBHYIO PA3HHULLY,
uyeM MBIIH, KoTopsM BBoIiH PPF1 Tpu paza B Henemo. Bce naHHbIC MPEACTABICHBI KAK CPeIHEE + CTAaHAAPTHAA
ommobKa cpeauero; **<0,01,*P < 0.05, ANOVA ¢ anoctepuopHbIM aHatu30M JlanaeTTa, BBeAcHHE PPF1
(TTpepBIBUCTOC BBEACHUE WITH 3X/HEACs) ¥ BBEACHHE COJICBOTO pacTBOpa (1 CoNeBOi p-p = 4, MPEPHIBHCTOC
peeacuuc PPF1 = 5, PPF1 3x/Henena = 5, PPF1 3x = 4, MIT npepeiBucToe BBeaAcHUE = 6, MII 3x/Henensa=6, MII 3x
= 4, CIT mpepoiBuctoe BBeAcHHE = 6, CIT 3x = 6).

c. Ilpmmep 3

OcreTincHHYI0 ma3My Momomoro uemoseka (MIT), mmasmy craporo uenoseka (CIT) wim WMCHOIMYHOCS B
nponaxke PPF («PPF1») BBoamam crapsM Mbmmam ¢ ocmadneHHEbM ummyHHTETOM (NOD.Cg-Prkdscid I12rgtm 1
Wj1/Sz), mmansa «NSG»). Mbimam BBoaAuIH 7 €KECYTOYHBIX BHYTPHBEHHBIX (B/B) 03 B TCUCHHE 1 HeAeH.

Bee mpmmm ObUmM pacmpenesieHbl MEXAY TPYNIAMH JICUCHHS 10 4 Pa3IMyHBIM KPHTCPHAM: OLCHKA
THE30BAHAS B TOMAIIHS KICTKE, HAYAIbHAT Macca TeJa, PACCTOSHHE, POHICHHOE B TECTE KOTKPBITOTO HOJLD», H %o
BPEMCHH, TIPOBCACHHBI B LEHTPE OTKPHITOre moid. [locie onpenesineHHs TPYNNbL, MBIIAM  BBOIWIA
pHyTpuOprommHuO (B/0) mpemapar BAY B ®CB ((ocharusni Oy(epHBIA COACBOH pacTBOp) MPH KOHCYHOM
KOHIICHTpanuy, paBHOW 10 mr/mMu, mosmpoBaHHBIH mo 150 Mr/kr B TeucHHE 5 CyTok. Bcem MbImam BBOAWIH
BHYTPHUBCHHO (B/B) B TE€YCHHE CEMH CYTOK IOAPSAA (YTO HA3BIBACTCS MPEPHIBHCTHIM MPHMEHEHHEM) 150 MKIT TIIa3Mbl
MOJIOZOTO HMIH cTaporo uemobeka, PPF1 mnmm comeBoro pactsopa. Uepe3 TpH HEASTIHM NOCIC 3aBCPHICHHA
TMPSPBHIBUCTOTO MPUMCHCHHS MBIIIAM BBOIUIH BHYTPHOPIOMHWHHO (B/0) mpemapar /1Y (5-3Tun-2'-1e30KCHy pHINH)

B ©CB ((ocdarHsrit Oy(pepHBI COACBOI PACTBOP) MPH KOHCUHONW KOHICHTPAINH, PaBHOH 10 MT/MJ1, TO3HPOBAHHEIH
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no 30 mr/kr B TeueHne 5 cyTok. Mcmbitanne B madupnuate bapHeca nposoaun B TeueHue 8 Heaean (6 HEJETb IOCTIe
OKOHYAHUSA MMPSPHIBUCTOTO TO3HPOBAHHA).

AHam3EI TOBSACHAS OBLITH MPOAHATH3HPOBAHBI C HCIIOIF30BAHACM NMPOrpaMMHOTO odectieucHms CleverSys
(Pecron, mrrat Bupmxuaus). CleverSys TopScan V3.0 mcmoms30Bamm I OTCIICKHBAHUSA MOBEACHHSA MBIIIH B
nmadbupuaTe bapaeca. Jlabupuat Bapaeca 6vmn moctpoeH CleverSys. AHam3 Cpe30B THIMOKAMIIA BBIIOTHAIH HA
mukpockonie Leica (By(gamo I'poys, mrar Mmmnoiic) mozenmn DMS5500B ¢ meernoit kamepoit DCF7000T
CBETJIOTOIBHOTO/ (PIIyOPECHEHTHOTO MUKPOCKOTIA.

Tect moeenenwsa: Ha ®ur. 7 mpeactaBieHa 3amep)KKa HAXOKACHHA ILICICBOTO OTBEPCTHS HA OTHO

HCTIBITAHHE B CYTKH JUI1 KaXKAOH I'PYIIBI JICUCHHSA, ONPEIACICHHAS C MOMOINGI0 Jadupunra bapueca.  Mpimmy,
MOJIYYaBIIUE MPEPBIBUCTOC ao3upoBanue PPF1, mpoaeMOHCTpUpPOBANM 3HAYMTCIBHOC CHIKCHUE 3aJCP/KKH B
HUCTIBITAHUU JJI1 HCCKOJIbKUX OTACIIBHBIX CCAHCOB TCCTHPOBAHHSA, UYTO YKa3bIBACT HA YIIyUIICHHUC KOTHHTHBHO I
crocobHocTH. *P < 0,05 cpexnee + craHmApTHASA OMMOKA CPEIHETO; /~KPUTCPHI I HE3aBUCHMBIX BBIOOPOK (1:
conesoit pacteop = 13, PPF1 = 13, CI1 = 14, MI1 = 14).

T'uctomorus: Ha ®wur. 8 npeacTaBicHO KOIHYECTBO NMOJOKUTEIbHO-MeUCHBIX DCX KJI€TOK B IpaHy IIpHOM
cr1oe 3y0uaroif H3BHIMHBI Y YETBIPEX OTACTBHO 0OpabOTAHHBIX IPYIIT MBIICH, KOTOPBIM BBOJHIIH ILIA3My MOJIOAOTO
uyenoseka (MIT) unu mma3zmy craporo uenoseka (CIT), wiu PPF1, wmm coneBoii pacteop. Habmromanocs 3HAUUTEIBHOS
TIOBBILICHHC HEHPOTCHE3a MPH MPEephIBUCTOM NpHMeHeHHH PPF1 u nmpeppIBUCTOM NMPHMEHECHUH IUIA3MBI MOJIOAOTO
YeJI0BeKa [0 CPABHECHUIO C JCUCHHEM (DH3HOJOTHYESCKUM PAacTBOpPOM. Bce JaHHBIC NMpencTaBiICHBI Kak CpeaHee +
CTaHAapTHAas omHOKa cpeaHero; ****P <(,0001, **P<0,01, omHo(paxropHsIiit ANOVA c anocTepuOpHBIM aHATH30M
MHO’KECTBCHHOTO CpaBHeHHs JlaHHeTTa. (1 cosieBoii pacteop = 14, PPF1 = 14, CI1 = 14, MII = 15)

Ha ®ur. 9 npencrasieHo koaudecTBo BJIY-MeUeHBIX KIETOK B IPaHYJIIPHOM CJI0€ 3y04aToi U3BHIHHBL Y
MBIIICH, KOTOPHIM BBOJIIIH IJIa3My MoJjI0a0T0 uesioseka (MIT) wmm masmy craporo uenoseka (CIT), wau PPF1, win
coleBoii pacteop. HaOmomanoch 3HAYMTEIPHOC MOBBINICHHE BBDKHBACMOCTH KICTOK MNPH MPCPHIBHCTOM
npumeHeHnd PPF1 u mpepoeiBucTom npuveHeHnH MIT 0 CpaBHEHHIO C JICUCHHEM (DH3HOJOTHUCCKHM PACTBOPAMH.
Bce maHHBIC TPEACTABICHBI KAK CPEIHCEC + CTAHTAPTHASA OmMOKA cpeamero;, ****P < (0,0001; omHO(pakTOpHBIH
ANOVA ¢ amocTepHOpHBIM aHATA30M MHOKCCTBCHHOTO cpaBHCHHA J[aHHCTTa. (N CoNeBOi pactBop = 14, PPF1 =

14, CTT = 14, MIT = 15).

d. Tlpumep 4

Hmerormyrocs B mpogaxe PPF («PPF1») BBoamIH cTaphIM MBIIIAM ¢ 0ca0acHHBIM mMMy HUTeTOM (NOD.Cg-
Prkdscid I12rgtm 1 Wj1/SzJ, muaus «NSG»). Mpeimam B BO3pacTe ABEHAIIATH MECALEB BBOIIIIN B XBOCTOBYH) BEHY
7 e’keCy TOYHBIX BHYTPHBCHHBIX (B/B) 7103 B TeucHHE 1 Hemenmn. Tloce neueHns MbIIeii OCTaBIsUTH B YCIOBHIX CBOCH
JOMAIIHEH KJICTKH B TeucHue 4,5 Heaenb OO0 TECTHPOBAHHUS NMOBCACHHUA. Bce HHBEKUHH H MOBEACHUYECCKOC
TCCTHPOBAHUC TPOBOIIIIA B TCUCHUC 7 HEACTH AT KAXKA0H KOTOPTHI, a 0OIIHiT CPOK MPOBCICHUS COCTABUI 9 HCACITD.
Bcee mpimm monyyanu BY B/6 B TCUCHHE 5 CYTOK 10 MEPBOTO JAO3HPOBAHHWA. MBIICH YMCPIIBILLIH YCPE3 OTHH
CYTKH TIOCJTE 3aBEPIICHHUS MOCICAHETO TECTA MMOBEACHHSL.

AHam3EI TOBSACHAS OBLITH MPOAHATH3HPOBAHBI C HCTIOIF30BAHAEM MPOrpaMMHOTO odecrieucHms CleverSys
(Pecron, mrrat Bupmxuaus). CleverSys TopScan V3.0 mcmoms30Bamy IIs OTCIICKHBAHUSA TMOBCACHHSA MBIIIH B
nmadupuHTe Y.

Tect moseacHua: Ha ®ur. 10 mpuBeaCH MPOICHT OT OOINCTO YHC/IA BXOIOB, CACIAHHBIX B 3HAKOMOC HTH

HOBOC IIJIEYO, OT OOINNX YHCJIA BXO0B, CACIAHHBIX B KAKI0C IJICHO IPYIIIOH JICUCHHS B HCTIBITAHAUH Y -TAOHPHHTOM.
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MpimaM B BO3pacTe JBCHAAIATH MECALECB MNPEPHIBUCTO BBOAWIM COJeBoil pacteop, PPF1 wmwmm 5x
KOHLCHTpHPOoBaHHY0 PPF1. Mbpmmm, xotopeiM npepbiBucto BBogwIM PPF1 m PPF1 (5x), mpoaeMOHCTpHPOBAIH
3HAYHUTENBHOE YBEIHUCHHE BXOJA B HOBOE IUICHO MO CPABHCHHIO C KOJIMYCCTBOM BXOJOB B HOBOM IIJICHO Y MBIIICH,
KOTOPBIM BBOJHIIH COJIEBOH PACTBOP, YTO CBHACTEIBCTBYET 00 YIIyUIICHHH KOTHUTHBHON criocoOHOCTH. Bce manHbIe
MPE/ICTABIICHBI KAK CPEAHEE + CTaHAapTHAsA onmobKka cpexnero. *P<0,05, mapHslii t-KkpuTepHii.

Ha ®wur. 11 npenctasicHO COOTHOIIEHUE KOTHYIECTBA BXOAOB B HOBOE IJICUO MO CPABHEHHUIO CO 3HAKOMBIM
IeYoM Y-Ta0UpUHTA A KaKAOHW TPYNIBI JIcUeHWsA. MpIaM B BO3pacTe JBCHAALATH MECSICB IPEPHIBUCTO
BBOJUIH CONEBOH pacTBOp, PPF1 mimm 5x koHneHTpHpOoBaHHYO PPF1. Mpimu, kOTOpsIM NpepsiBUCTO BBOAUIH PPF1
u PPF1 (5x), mpoacMOHCTPHPOBAIN TCHACHLUMIO K YBCIMYCHHIO BXOJKACHHA B HOBOC IICUO IO CPABHCHHUIO C
MBIIIAMH, KOTOPBIM BBOAMIM (PU3HOIOTHUECKHI pacTBOp. Bce aHHBIC MpeICTaBICHBI KaK CPEAHEE + CTaHAapTHAS
omuOKa CPEIHETO.

I'uctonorua: Ha ®ur. 12 npeacTaBiIeHO KOIHYECTBO MOJIOKUTEIbHO-MEUCHBIX B[V KIETOK BO BCEX Cpe3ax
THIMOKaMMa. MBIIH, KOTOPBIM MPepsIBUCTO BBOAWIM PPF1, mpoaeMOHCTPHPOBANH TCHACHLUHUIO K MOBBIIICHHIO
BBDKHBACMOCTH KJICTOK IO CPABHEHUIO C MBIIIAMY, KOTOPBIM BBOAWIN CcosieBOM pactBop u PPF1 (5x). Bece nannbie
MPEACTABIICHBI KAK CPEAHEE + CTAHAAPTHAA OIIMOKA CPEIHETO.

Ha ®wur. 13 npeacTapieHO KOJHYECTBO MOJIOKUTEIbHO-Me4ueHbIX DCX KIeTOK B Cpe3ax BCEro THMIOKaMIIA.
Mpinm, xotopeiM IpepbiBucTo BBOAWIH PPF1 m PPF1 (5X), mpoaeMOHCTPHPOBAIH TCHACHIMIO K IOBBIIICHUIO
HEHPOTCHE3a IO CPABHCHHIO C MBIMIAMH, KOTOPBIM BBOJIIH COJCBOH pacTBop. Bce maHHBIC NpeACTaBICHBI KAk

CpemHee + cTaHmapTHAA OIIHOKA CPEIHETO.

e. Ilpumep 5

HNmeromyrocst B8 npoaake PPF («PPF1l») BBoamwmm crapeiM MbimaMm (Bo3pactom 10,5 mecsieB) ¢
ocmabiacuabM  uMMyHHTETOM (NOD.Cg-Prkdscid I2rgtm 1 W;j1/Sz), muama «NSG»). Bce Mbpimu  Obnim
pacmpeneneHbl MEXAY TPYTIIAaMH JICUCHHS MO YETHIPEM PA3IHYHBIM KPHTCPHUIM: OICHKA THE3I0BAHHUS B JOMALIHCH
KJIEeTKe, HaYajJbHAd Macca Tela, PacCTOSHUE, NMPOHACHHOE B TECTE «OTKPBITOTO TOJIT», M NPOICHT BPEMCHU,
MPOBEACHHBIH B IICHTPE OTKPHITOTO 1MOJI. [lociie ompeneeH s TPYIITbI, MBIIIAM BBOJMIH BHY TPHOPIOIIHHHO (B/0)
npenmapat BAY B ®CB ((pocdarasrii Oy (pepHBIi COMCBOI pacTBOP) MPH KOHCHYHOH KOHICHTPALWH, PaBHO# 10 Mr/mi,
JO3UPOBAaHHBIA MO 150 Mr/kr B TeucHHe 5 cyTok. Bemen 3a stuM Mermam Beoawan PPF1 BHyTpHBeHHO (B/B): 1) 5
mocaeaoBaTeIbHEIX CyTok [PPF1-5d] 2) 7 mocaenopatempHBIX cyToK [PPF1-7d] 3) 5 mocieaoBaTeIbHBIX CYTOK C
JOTIOTHUTEIbHBIMH 5 TOCIEA0BATEIEHBIME CyTKaMu OycTepHOro (B) no3upoBaHus Ha 6 HEJEIIO MOCIIE 3aBEPIICHHS
mepBoHAYATEHOTO mo3uposanmst [PPF1-5d-B] 4) 7 mocneaoBaTeHbHBIX CYTOK C  JIOTIOTHHUTCITBHBIMH 7
TMOCTICIOBATCIEHEIMA CyTKaMu OycTepHOTO (B) m03upoBaHWsA HA 6 HEACTIO MOCIC 3aBCPINCHHSA NMCPBOHAYATHHOTO
mosuposanus [PPF1-7d-B]. [lonmonHuTtenpHOH rpynme BBOAWIH (DH3HOJOTHUCCKHN pPAacTBOpP B TEUCHHE 7
MOCJICAOBATENBHBIX CYTOK C JOMOJHHUTENbHBIMH 7 TIOCIEA0BATEIBHBIMHE CY TKAMH JO3HPOBAHHA Uepe3 6 HEACTb MOCTe
3aBEPILICHHA IIEPBOHAYANBHOTO 103upoBanus [SAL-7d-B]. Uepes miTh Heaeap MOCIe MPEPHIBUECTOTO MPUMCEHCHH,
MmbImaMm seoawH B/6 /1Y (5-3tmn-2'-ae3oxkcuypuanH) B ©CB npn KOHEUHOH KOHIEHTpanwy, paBHOH 10 mr/mu,
Jo3uposaHHbIH 0 30 MI/Kr B TeueHHE 5 CyTOK. Beex mbImieli ymepmBisuin uepe3 12 Heenb Imocie OKOHUYAHUS
npepeisrcToTO BBeacHUT PPF1 wmm 6azoBoro pactsopa.

Amanm3 cpe30B rummoKamIa BHIOIHUN Ha MuKpockorie Leica (Byddamo I'poys, mrar Unnuroiic) Mmoxenn
DM5500B ¢ ueernoit kamepoit DCF7000T cBeTIOMONIBHOTO/(DIyOPSCICHTHOTO MUKpockoma. Ha ®wr. 14

TIPE/ICTABIICHO KOJIMYECTBO TOJOXKHUTEIbHO-MeUeHBIX DCX KIETOK B TPaHyJLIPHOM ClO€ 3yOYaTOH H3BHIIMHBI Y

49



JKUBOTHBIX, mony4yaBmmx PPF1 mw coneBoit pacTBOp. OTH PE3yIabTAaThl ACMOHCTPHPYIOT, YTO CYIICCTBYCT
3HAYUTEIIHHOC YIIYUIICHHE B TPYIIIE, NOTy4YaBIICH JICUCHUE B TCUCHHE S5 MOCTIC0BATEIBHBIX CYTOK C IOCTICAY FOIIEH
OYCTCpPHOH 10301, YTO CPABHEMO C TPYIIOH, MOJYYABIICH JICUCHHC B TCUCHHUC 7 MOCICIOBATCIBHBIX CYTOK. Bce
JAHHBIC MPCACTABIICHBI KaK CpeaHee + craHmapTHas ommoOka cpexmero; PPF1-7d, PPF1-5d-B mpotuB cosieBoro
pacteopa *P < 0,05, ANOVA ¢ anocrepuopHbIM aHATH30M JlaHHeTTa (n: conenoii pacteop = 5, PPF1-5d = 8, PPF1-
7d =7, PPF1-5d-B = 8, PPF1-7d-B = 7).

Ha ®wur. 15 npeacTaBacHO KOIMYECTBO MOJOKHUTEIBHO-MEUEHBIX BJ/IY KIETOK B TPaHySIPHOM CJIOC
3yO4aTOH H3BHJIMHBI Y XKHBOTHBIX, oury4yasinux PPF1 u coneBoif pacTBop. 3TH pe3yabTaThl IECMOHCTPUPYIOT, UTO C
TOYKH 3PCHHA HPOJH(CPUPYIONHX KICTOK, CTHMYJHPOBAHHC 3HAYHUTCIBHO BO3PACTACT B IPYIIC, MOJydaBIICH
JeUCHUE B TCUCHHE 5 IMOCJCIOBATECIBHBIX CYTOK C IOCICAyIOImEH OyCTEpHOH MO030H, MO CPaBHEHHIO IPYIIIaMH,
MOy 4AaBIIUMHE JICUCHUC B TCUCHHC 5 WK 7 MOCICAOBATCIFHBIX CYTOK 0¢3 mocneayromeii Oycreproii mo3e1. Kpome
TOTO, OyCTEPHOC JICUCHHE 3HAYUTEILHO MOBBIIACT BEIKUBACMOCTD KJICTOK B LIEJIOM. Bce JaHHBIC IPECTaBICHBI KaK
cpenHee * cTanaaprHad ommuoka cpeaHero; PPF1-5d-B, PPF1-7d-B npotus coneBoro pacteopa ***, P<0,001, *P <
0,05, ANOVA c anocrepuopHsiM aHamu3oM Jlannerta. PPF1-5d mpotus PPF1-5d-B +P<0,05, T-xkpurepuii ams
HE3aBHCHMBIX BBIOOPOK. (1 coeBoii pactop = 7, PPF1-5d = 8, PPF1-7d = 7, PPF1-5d-B = 8, PPF1-7d-B = 7).

Ha ®wur. 16 npeacTaBacHO KOJHYECTBO IOJIOKHUTEIPHO-MEUCHBIX JJ[Y KIETOK B TPaHYJSPHOM CJIOC
3y0uaToi M3BHIMHBI Y JKHBOTHBIX, MOJYYABIIHX MOJNOAYIO IU1a3My, PPF1 m coneBoii pacTBop. OTH pe3yibTaThl
JEMOHCTPHUPYIOT, 4TO 3(pekThl, HAOMOAaeMble ¢ OYCTCpHOH JO30H, HE CBS3aHBI C IOBBILICHUEM OOILICIO YHCIA
NPHCYTCTBYIOIUX IPOIU(PEPUPYIOIUX KICTOK, HO CBA3aHBI C YCHICHHEM MEXaHH3Ma BBDKHBACMOCTH, BBI3BAHHBIM
BBeICHHEM OyCTepHO# 10361, Bee JaHHBIC MPEACTaBICHBI KAK CPEAHEE + CTAHJAPTHAS OIIHOKA CPEIHETO; (N: CONCBO
pactsop =4, PPF1-5d = 7, PPF1-7d = 6, PPF1-5d-B = 7, PPF1-7d-B = 6).

f. TIpumep 6

HNmeromyrocs B mpogaxke PPF («PPF1») BBoauim B3pocibiM MbImaMm (BO3pacToM 3 W 6 MeCALEB) C
ocmabiaeuabiM  uMMyHHTETOM (NOD.Cg-Prkdscid I2rgtm 1 W;j1/Sz), murma «NSG»). Bce Mpimum  Obnim
pactipeiceHsl MEXXAy TPYNIAMH JICUCHUS MO YETHIPEM PA3THYHBIM KPUTEPHAM: OLICHKA THE3MOBAHHUA B AOMAINHEH
KJIETKE, HAYaTbHAS MAcca TeJa, PaCcCTOsHUE, MPOHICHHOE B TECTE KOTKPBITOTO MOJID), U % BPEMCHH, MMPOBEACHHBIH
B IICHTPE OTKPBITOro nosr. [locie onpeaeneHus rpy s, MbIIIAM BBOIMITH BHYTpHOprOmWHHO (B/0) mpemapat BJY
B ©CB ((ocdarHsrit Oy (pepHBIH COICBOI PACTBOP) MPH KOHCUHOH KOHICHTPAIHH, PaBHOH 10 MT/MJI, TO3HPOBAHHEIH
mo 150 Mr/kr B TeueHue 5 CyTOK. Benmen 3a 3TuM MbImaM BBOAMIH coJieBoi pactsop win PPF1 BHyTpHBEHHO (B/B) B
TCUCHHUE 7 MOCJICAOBATEILHBIX CYTOK (MPEPHIBUCTOC MPUMEHEHHUE). [0 AMHOKECTBY MBILIECH, KOTOPBIM BBOIHIN KAaK
CONeBOM pacTBOp Tak H PPF1, B KJIETKH YCTAaHOBHIIN KOJECA aKTHUBHOCTH. MBIICH yMepImBun yepes 3 cyTok, 10
CYTOK HJIH 42 CYTOK IOCIIC 3aBEPIICHHS MPEPHIBUCTOTO MPUMECHCHUS.

Ha ®wur. 17 npeacTaBicHO KOMMYCCTBO TOJOKATCIBHO-MEUCHBIX DCX KJICTOK B TPAHYIAPHOM CJIOC
3y04YaTol W3BHIHHBI Y 3-MECSTIHBIX *XHUBOTHBIX NSG, kotopsiM BBoawin PPF1 wmn coneBoif pacteop, ¢ KorecaMmu
aKTHBHOCTH WiH Oc3 HHUX. Bce maHHBIE MpEICTaBiIcHB! Kak CpefHee + CTAHZAPTHAS OMMOKA CPETHETO; KOJIECO
AKTHBHOCTH 4cpe3 42 CYTOK MPOTHB COJICBOTO pacTBOpa uepe3 42 cytok *** P<0,0001, *P < 0,05, ANOVA ¢
anmoctepuopHbIM aHanm3oM Jlansetta. Koneco aktusHOCTH mpotus PPF1 uepes 42 cytok +++P<0,001, f-xpurepuit
JUI HE3aBHCHMBIX BHIOOPOK. (1 cosreBoii pacTeop uepes 3 cyrok = 8, PPF1 uepes 3 cyrok = 8, PPF1 uepes 10 cyTok
=7, 6azoBbIii pacTeop uepes 42 cyrok = 8, PPF1 uepes 42 cyrok = 8, Koneco akruBHOCTH yepe3 42 CyTok = 8, kosreco
axrusHOCTU + PPF1 uepes 42 cytok = 8). Ha ®@ur. 17 Takke NPeACTABICHO KOJIHYECTBO MOJOKUTEILHO-MEUEHBIX

DCX x1¢TOK B TpaHYJAPHOM CIIOC 3yOUaToil H3BHIIMHBI V 6-MCCIYHBIX KHBOTHBIX NSG, kotopsmv BBoammm PPF1
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WM COJIEBOH PAacTBOP, C KOJIeCaMH aKTHBHOCTH HiIH O¢3 HUX. Bee TaHHbIe peICTaBICHBI KaK CPeIHEE + CTAHAAPTHAS
OIIHOKA CPEAHETO; KOJIECO aKTUBHOCTH Yepe3 42 CYTOK IMPOTHB COJICBOTO pacTeopa uepes 42 cyTok **** P<0,0001,
**P < 0,01, ANOVA ¢ anmocrepuopasM anamm3om [larrerta. Koneco axruHOCTH mpotnB PPF1 uepes 42 cytok
+++P<0,001, f~-kputepuii 1 He3aBUCHMBIX BEIOOPOK. PPF1 uepe3 42 CyTOK MpOTHB COJICBOTO PacTBOpa uepes 42
cytok +P<0,05, f-kpuTepmii 1711 HE3aBUCHMBIX BEIOOPOK. (1 CONIeBO pacTBop uepe3 3 cyrok = 7, PPF1 uepes 3 cyrok
= 8, PPF1 uepe3 10 cyTok = 6, coseBoi pacTeop uepes 42 cytok = 8, PPF1 uepe3 42 cytok = 6, Koneco akTHBHOCTH
uepes 42 cyTok = 8, koseco akTHBHOCTH + PPF1 uepes 42 cyTok = 9).

Ha ®wur. 18 mpeactaBicHO KOIHYCCTBO IOJIOKHTCIIBHO-MECUCHBIX Ki67 KICTOK B IpaHYJPHOM CJIOC
3y04aTOH M3BHJIMHBI Y 3-MeCAIHBIX KUBOTHBIX NSG, kotopsiM BBoammu PPF1 mmu coneBoii pacTBop, ¢ KoslecaMu
aKTUBHOCTH WM Oe3 HuX. Bce maHHBIC NPEACTaBICHBI KaK CPEAHEE + CTAHAAPTHAsA OHIMOKA CPEIHErO; KOJIeco
akrusHOCTH + PPF1 uepes 42 cyTok mpoTHB COJICBOrO pacteopa uepe3 42 cyrok *** P<0,001, ANOVA ¢
anmoCTCPUOPHBIM aHAIM30M JlaHHeTTa. (1 COJICBOM pacTBOp uepes3 3 cyTok = 6, PPF1 uepes 3 cyrok = 6, PPF1 uepes
10 cytok = 7, coneBoi pacTBop uepes 42 cyTok = 8, PPF1 uepes 42 cytok = 8, Koneco akTHBHOCTH uepes3 42 CyTOk
= 8, kojeco akrusHOCTH + PPF1 uepes 42 cytok = 8).

Ha ®nr. 18 Takke NpeICTaBICHO KOJMUYESCTBO MOJI0KUTEIBHO-MEUCHBIX Ki67 KIIETOK B IpaHy BIPHOM CIIOC
3y0uaToif H3BHIIMHBI Y 6-MECSUYHBIX JKUBOTHBIX NSG, xotopsiM BBoawan PPF1 wim coneBoi pacTBop, ¢ KOJecaMu
aKkTHBHOCTH Wi Oe3 HHX. Bce maHHBIC mpencTaBieHbI Kak CpemHEe + CTAHAAPTHAd OMHOKA CPEOHETO; KOJIECOo
AKTHBHOCTH 4epe3 42 CyTOK IPOTHB COJEBOTO pacTBopa uepes 42 cytok *** P<0,001, *P < 0,05, ANOVA ¢
anocTepHOpHBIM aHanu3oM JlanHeTTa (1 coeBoit pactBop uepes 3 cytok = 7, PPF1 uepes 3 cytok = 7, PPF1 uepes
10 cyTok = 8, coseBoii pacTBop uepe3 42 cytok = 8, PPF1 uepes 42 cytok = 7, Koneco aktuBHOCTH yepes 42 CyTOk
=7, kojaeco aktuBHOCTH + PPF1 uepes 42 cytok = 9).

Ha ®wur. 19 npeactaBlicHO KOJUYECTBO MOJOKUTEIBHO-MEUCHBIX BJIY KIETOK B TpaHyJSIPHOM CJIOC
3y04aTOH H3BHJIMHBI Y 3-MCCSIYHBIX H 6-MECSUHBIX )KAUBOTHBIX NSG, kotopsv BBoaum PPF1 wmm coneBoii pacTsop,
C KOJIECAaMH aKTHBHOCTH WM O¢3 HUX. Bce maHHBIC MpeacTaBICHBI Kak CPEaHEE + CTAHJAPTHAS OIMHOKA CPEIHETO;
koJeco akrusHOCTH + PPF1 wepes 42 cyTok mpotuB 6a30BOT0 pacteopa uepes 42 cyrok *** P<0,001, ANOVA ¢
amoCTCPHOPHBIM aHAMH30M JlaHHeTTa. (*¥*** P < 0,0001; *** P < 0,001; ** P <0,01; * P < 0,05, ANOVA ¢
aMmOCTCPHOPHBIM AHATH30M JlaHHETTA).

OTH Pe3ysbTaThl AEMOHCTPHPYIOT, YTO CYINECTBYET 3HAYWTCIBPHOEC yCHJICHHE HedporeHe3a ¢ PPF1 u
KOJICCOM AKTHBHOCTH IO CPABHCHHIO C 0a30BBIM PACTBOPOM Hepe3 6 HEACNb MOCIC AO3UPOBAHUA V 3-MECIIHBIX
memeir NSG. Kpome Toro cymecTByeT 3HaUHTE/IbHOE yCHieHHe HeliporeHe3a ¢ PPF1 u komecoM akTHBHOCTH 110
CPaBHCHHIO C KOJICCOM AKTHBHOCTH OTACJIBHO Hepe3 6 Heaenb mocie mosuposaHus y 3 mbimeii NSG. Taroke
CYIICCTBYCT 3HAYUTCITBHOC YCHICHHC HeliporcHe3a ¢ PPF1 m koecOM akTHBHOCTH N0 CPABHCHHIO C OA30BBIM
pacTBopoM ucpe3 6 HEACTh TOCJIC MOSHPOBAHHA Yy O-McCAuHBIX Mbimed NSG.  3TH pe3yapTaThl TaKke
JEMOHCTPUPYIOT, YTO CYIIECTBYET 3HAUUTCIBHOC YCWICHHE HelporeHe3a ¢ PPF1 u koiecoM akTUBHOCTH IO
CPAaBHCHHIO C KOJICCOM AaKTHBHOCTH OTACJIBHO Hepe3 6 Heaenb mocie mosuposaHmua y 6 mbiueii NSG. Taroke
CYIICCTBYCT 3HAYHUTCITFHOC YCUIICHHUC TPOTH(PSpaIiH KICTOK-PSAMICCTBCHAUKOB ¢ PPF1 1 k0/IecOM aKTHBHOCTH TIO
CPaBHCHHIO C 0A30BBIM PACTBOPOM Hepe3 6 HEAEHTb MOCTIE TO3HPOBAHMSA ¥ 3-MECSUHbBIX H 6-MeCTIHBIX MbImeii NSG.

OTH maHHBIC Y B3pocisiX Mbnmeii NSG B Bo3pacTe 6 MecAIEeB YKa3bIBAIOT HA BO3MOSKHBIC CHHEPTCTHUCCKIC
3¢ dexTs Puznueckux ynpaxaenuii 1 seeacHUs PPF1, uTo mpuBOAWT K 3HAUHTEILHOMY HOBBINICHHIO HEHPOTEHE3a
M0 CPAaBHEHHIO C ynpakHeHHEM wiw JieueHueM PPF1 otaensHO. 3T0 MOAAEpKHBAET MOTCHIHAIBHYIO ITOJIC3HOCTh

aeueHua PPF1 B coueTaHmn CO CXEMOH YNPAKHCHHH B KIMHHYCCKHX YCIOBHAX. KpoMme TOro, 3TH JaHHBIC
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CBHACTCIBCTBYIOT O TOM, YUTO CYIICCTBYCT 3HAYUTCIHHBIA MOTCHIIHAT Hei/'rporenesa B MO3IC, KOTOpBIﬁ MOJKET OBITh

JOCTHUTHYT IMyTEM HECKOJbKHUX HC3AaBHCHUMBIX UJTH NCPCKPBIBAOIIHXCA MCXaHU3MOB.

g. Ilpmmep 7

PPF1 mm KOHTPOJIBHBIN COJICBOM PACTBOP BBOAWIN ABYM IPyIIaM JCUCHUA 11-MECAUHBIX MBIIICH C
ocnabnerapM nmMy HETETOM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/Sz), muausa «NSG»). Bce Mprmm nomyyanu B/B
uabekuuy 150 Mxi PPF1 wnu coneBoro pactsopa Ha OJHY A03y B TEUCHHE CEMU CyTOK moapsa. Koaeco
akrusHOCTH (MedAssociates) momMeImany B KICTKH MBITICH, 0003HAUCHHBIX Kak OeryHel (n = 8, n= 8 xma PPF1 u
COJIEBOTO PacTBOpA), HAUMHAA C 7 HeeU ueeneaoBaHnd. KosmuecTBo 000pOTOB KoJjleca PErHCTPHPOBANIH B
TCUCHHE 5 CYTOK MOAPSAA, THEM U HOUBIO.

Ha ®ur. 20 npeacTaBiIeHO KOJIMYECTBO 000POTOB KoJleca B TCUECHHE 3aJaHHBIX NEPHOI0B BPEMEHH, C
3aTCHCHHOM 00JIACTBIO, YKA3hIBAIOLICH TEMHBIH UK. {-KPHTEPHUIl A1 HE3aBHCHMBIX BHIOOPOK OBLT HCIIOTb30BaH
JUTA OLCHKH CTATHCTHYECKON 3HAYMMOCTH OOIIETOo IMpodera Kak AJIA IPYIIL, HOTy4YaBIIUX JICUCHHE, TaK U JJIA TPYIIIL,
HE MOJTy4YaBIIUX JICUCHHUE, B CBETIIbIC H TEMHBIC NUKIBL [Ipo (ruty mposBIcHUS pUTMUKH OBLTH H3BICUCHBI U
0XapaKTEPHU30BaHBI C HCTIOJIb30BAHHEM AHAIN3a BPEMCHHBIX M YACTOTHBIX JAHHBIX JUI1 CEPHHU H3 13 BPEMEHHBIX
TOYCK, OTACIBHO A1 KQKAOH MBIIIH H3 TPy, MOy YaBIINX JICUCHHE, TaK H JUIA TPYIII, HE MOJy4aBHINX JICUYCHUE, C
IATBEO CEPHAMH H3 13 BpEeMEHHBIX TOUeK Ha MbImb. [lepron, (paza 1 aMIUmITy Ja IPEACTABIAIH OO0 mapaMeTpel,
ONPEACTICHHBIC AT KAYKIOTO PHTMA, H HX CPABHHBATIH MEKAY ABYMs IPYIIIAMH C HCIOIb30BAHUCM t-KPUTEPHA I
HE3aBHCHMBIX BHIOOPOK. MpImu, kKoTopsiM BBOHH PPF1, mpoberxanu 3HAUHTEIEHO OOJTBINE, YEM KHBOTHBIC,
KOTOPBIC HE MOJIyYaIH JICUCHHA, YTO SABIACTCA MOKA3aTEICM MOBBIICHHON IBUTATCIBHON AKTHBHOCTH. MBIIICH
MOBEPTaIHU TECTY ropsAUeii IIIACTHHKH, YTOOBI MPOKOHTPOIHPOBATH OTHOCHTEILHO HOPMAJIBHBIX OOIEBBIX
OIIYIICHUH B UX Janax. I1oTeps 1y BCTBUTEIBHOCTH MOTIJIA MOBIHATH HA MPEABLAY IIHE MOBEACHUYCCKUE TIOKA3AHUL.
TecTupoBaHue ropsUCH MIACTHHKONW MPUBEIO K HEOOIBIIOMY YBEIHUYCHHIO AKTHBHOCTH MOCJIC BO3BPAIICHUS B

KJICTKY KOJICCA aKTHBHOCTH, YTO BHIHO IO CKAYKy 000POTOB KOJICCA, YKA3AHHBIX B 00BCACHHOM cerMeHTe @mr. 20.

h. Tlpumep 8
PexomOmHAHTHBIH anpOyMuH uenoBeka («puAmsOymun», Albumedix, Ltd, Horruarem, CoenuaeHHOE
KoponescTBo), OCBETICHHYIO IIa3My MOJI0A0r0 yesnoBeka («MI1») uiau KOHTPOJIBHBIN COJICBOM paCTBOP BBOAMIIU
10,5-mecsauHbpIM MBITIaM ¢ ocnadneHERIM mMMy HETETOM (NOD. Cg-Prkdscid I12rgtm 1 Wj1/Sz], maamsa «NSG»).
Bce xuBoTHbIC moay4yamy 50 mr/kr B/1Y B/6 B 1 HeAeTIO 10 7-CYTOYHOTO MPEPBHIBUCTOTO MPHMCHCHHA.
PuAns6ymuH 1 MIT pazbasasamu o 50 mr/ma B Boae ana uabsekumil (BJIM, 0,9 % conesoii pacteop). Bce Mbimm
TmoJIy4aTu B/B HHBCKIHH 150 MK puAnsOymuHa, MI1 wiam COICBOTO pacTBOPA HA OJHY J03Y B TCUCHHUC 7 CYTOK
noApsa. MpIlmel yMEepIIBILSLIH Yepe3 6 HeAeTb MOCIE MOCICTHIX CYTOK JICUCHHSL.
Ha ®wur. 21A npoacMOHCTPHPOBAHO KOJIMUCCTBO BEDKUBIIAX KICTOK BO BCEX 3 TPYIIAX,
OTPEACICHHOS KOMUecTBOM b /1Y -MEUCHBIX KICTOK B 3yOuaToi m3smmmHE («DG»). Momogas mia3mMa 3HAUHTCIBHO
VBCJIMYHIIA BELKABAEMOCTD KJIETOK IO CPABHEHHIO C (PU3HOIOTHUECKEM PAaCTBOPOM H PYATBOYMHHOM, TOT/IA KaK
pYAIBLOYMHH HE 0Ka3aJl CYIIECTBCHHOTO BIMSIHHAS HA BEBIKHBAEMOCTD KJICTOK. Bce TaHHBIE MMPECTABICHBI KAk
cpeaHee £ cTaHmapTHAA ommoOKa cpeanero. (***P<0,001, r~xkpurepuii 11 HC3aBHCHMBIX BEIOOPOK).
Ha ®nr. 21B npoxeMoHCTpHpOBaHO KosmuecTso okpamusaHmst DCX Bo Bcex 3 rpymmax,
ompeacacHHOS KOmmaeCTBOM D CX-110 T0KHTCIIFHBIX MCUCHBIX KJICTOK B 3yOuaroii m3pwmmae («DG»). Momomas
IJTa3Ma 3HAYHUTEIBHO YBEIMIHNIA HEHPOTCHE3 IO CPABHEHHIO C COJICBBIM PACTBOPOM M PUAITBOYMHHOM, B TO BPEM:A

Kak pYATBOYMUH OBLT CBS3aH CO CHIDKCHHEM HEHPOTCHE3a, MO CPABHCHHIO C KOHTPOJIBHBIM COJICBBIM PACTBOPOM.
52



Bce maHHBIC IPSICTABICHBI KaK CPSAHEE + CTAHAAPTHAS OIMOKA cpeaHero. (¥¥P<0,01;***P<0,001, f-xputepuii

JUT HE3aBUCHMBIX BHIOOPOK).

i. Tlpumep 9

JIMCCOMMHPOBAHHBIC CMEIIAHHBIC HCHPOHHBIC KICTKH, MOIy4YCHHBIC H3 KOPBI TOJOBHOTO MO3ra MbH E16,
BBICCBAJIH ¥ BBIPAINMBAIH Ha 48-TyHOYHOM MYJIbTHICKTPOHOM IutaHmere (Axion Biosystems). Kaxxnas mynka
COICP>KHUT 16 3MCKTPOIOB, KOTOPHIC HAXOMATCSA B (PH3HUCCKOM KOHTAKTE C BBICCAHHBIMH HCHPOHHBIMH KJICTKAMH, H
H3MEPSCT TOHKHE H3MCHEHHS B CBOHCTBAX KJICTOYHBIX MEMOpAH. 3Ta YCTAHOBKA MO3BOJIACT OLICHUTH PA3JIHYHBIC
TapaMeTPBhl, YTOOBI MONYUYHTh HH(POPMAIHIO O HEHPOHHOH NMMKOBOH AKTUBHOCTH MOBEICHUS IIPH HATPEBAHHU Ha
YPOBHE OTHOTO 3JICKTPOJIA, a TaKkKe HH(POPMALIO O CTENICHH HEHPOHHOH CBA3H IyTEM OILICHKH CHHXPOHHOCTH
HCHPOHHBIX CBOMCTB HArPEBa MEIKAY HECKOIBKHMH JJICKTPOJAAMH BHYTPH JIyHKH.

HeifpoHHbIE KyJIbTYpBI IOACPKUBAIH B IIPUCYTCTBHHU YCIOBHH 00paboTKu HauHHAsA C 1 cyTok. YcnoBui
00paboTku BKIFouamu cpeay Neurobasal mmoc mobasky B27, comepskamyro 10 % (06./00.): pekOMOMHAHTHBIH
ans0yMuH uenoseka ((«puAmsOymun», Albumedix, Ltd, Hortunren, Coenunennoe Koponescrso); PPF1 um
HAS1. ®Cb npenctasisa coboi KOHTpoab. HeHpoHHYI0 aKTHBHOCTb U3MEPSUIH HA 7-¢ CYTKHU H 14-¢ CyTKH B
KyJIbType.

Ha ®ur. 22 npeacrasiacHo, 4To 7 cyTok oOpabotku PPF1 npuBeiu K yBETHUCHUIO aKTHBHOCTU HEHPOHHOH
CCTH MO CPAaBHCHUIO C KOHTPOJIEM, 006padoTkoi puAasOymuaoM uimn HAS1. HAS1 npeacrapaset co00# HMEFOIUIACS
B npogaxe HAS ¢ Gonee yem 95 % ampOymMuHa yenoBeka (1O OTHOIICHHIO K 00meMy KoiuuecTBy Oenka) B 5 %
pactBope (Macc./06., 50 1/i1), moIyuYeHHBIH METOAOM (PPAKUHOHHPOBAHHA B XOJOJHOM CIHpTE, U MOJYUCHHbIH H3
00'be AUHEHHOH YeIoBeuecKkoii ma3msl o1 foHOpoB. Kak PPF1, Tak u HAS1 moctasmsimu B 5 % pactsope (Mace./06.,
50 r/m) u paszbasiuia B cooTHomeHun 1:10 cpemoit Neurobasal ¢ go6aska B27. Bmusaue PPF1 Ha akTHBHOCTB
HCHPOHHOI CETH COXpAHACTCS HA MPOTSHKCHHH 14 CyTOK B KyJbType. JTO yKasbiBaeT Ha TO, uto PPF1 cBs3aH c
AKTHBH3AIUCH CO3PCBAHMA HCHPOHHOM ceTH. J[aHHBIC MMPESICTABIICHBI KAK CPSIHEE + CTAHAAPTHASA OIIHOKA CPCIAHETO.

(*P < 0,05, t-xpurepuii 111 HC3aBUCHMBIX BBIOOPOK).

j.  Tlpumep 10

OcpeTiicHHYI0 TIa3My KpoBH craporo uenoseka (CIT) wnwm CTCpHIBHBIA COJICBOW PACTBOP BBOJWIH 8-
HCACTBHBIM (MOJIOABIM) MbIIaM C ocrmadiacHaeM mMmyHHTETOM (NOD.Cg-Prkdscid [12rgtm 1 Wj1/Sz]), muHus
«NSG»). B xakaoM >KCIICPHMCHTC MBIICH PACTPEACIILIN MO MAacce B PA3HBIC TPYNIEI JCUcHHA. Bce Mbrmam
BBOAWIH B/O B TCUCHHC 5 mOCIeaoBareabHBIX CyTok 150 mr/xr BJ1Y B crepmwmsHoM ©CB. Tlocne BeeacHua BJ1Y
OCYINECTBISIIM B/B BBEJACHHC CTapOW IIAa3MBl B PA3IHYHBIX MapaamrMax jeueHwms npu 150 Mxa Ha mo3y. Bcee
MapagurMsl yKa3aHel Ha POur. 23.

Ilapaouema | BKIFOUAET WHBCKIWH BA Pa3a B HEJCNIO, B 00mel ciokHocTH 10 HHBEKIWHA B TCUCHUE 5
HeACTb, [ HCTONOTHYCCKUE aHAIW3 MPOBOWIH 4Yepe3 48 wacoB MOCHC MOCICAHCH MO3BI Ia3Mbl. [lapaduema 2
BKITFOYACT HHBEKIUH TPH Pa3 B HEICIIO, B 00IeH cokHOCTH 10 HHBEKIWI B TCUCHACE 4 HEACTb, C THCTOJIOT HUCCKAM
aHam30M uepes 48 yacos mocie NocieaHel 036l B napadueme 3 MpmaM OCyIIECTBIIUIH BBEACHHUE CKECYTOUHO B
TEUCHHE 7 MOCJICAOBATCIBHBIX CYTOK U C THCTOJOTHYSCKAM aHATH30M uepe3 48 4acoB mocie mociaeaneil no3sl. B
napaoueve 4 MpIIIAM OCYINECTBILUIH BBEACHHE €KECYTOYHO B TCUCHHE 7 MOCIICAOBATEIBHBIX CYTOK H C aHAIH30M
uepes 21 CyTKH MOC/C MOCACTHEH 10361, MO3T MBIIICH, KOTOPHIM BBOIWIIH CTAPYIO IIA3MY, OBLT MPOAHATH3HPOBAH B
OTHOLICHAM Mapkepa 3HAoTeImanpHOro BocmaieHus VCAM-1 B rummokaMme W B OTHOIICHHH KOJHMYCCTBA

HOBOOOPA30BaHHBIX HCHPOHOB, HA KOTOPOC VKa3bBarT Ha0mkopTHH (DCX)-moN0KUTCIBHBIC KICTKH B 3y0UaToi
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mpumHe. VCAM-1 Busyammsuposanmn Ha Hamamatsu NanoZoomer HT (Hamamatsu) mocie ”MMYyHOTHCTOXHMHH
Ha 30 MKM CBOOOIHO MJIABAFOINUX CPE3aX M AHATH3HPOBAIH C HCTIOJb30BAHHEM ITPOTPAMMHOTO oOecmieueHus Image
Pro (Media xubepreTnKa). DCX-MOMOKATCABHBIC KJICTKH B 3yOUaTOW W3BHIMHC NOJICUHTHIBATH JKHBBIMH HA
mpoKomoTbHOM MuKpockore Leica (Leica).

Ananm3 mponieata VCAM-1-nonokutenpHol obnactu B rummokamme (®ur. 24) AEMOHCTPHPYET, HYTO
SHIOTEIHATIbHOC BOCTIAJICHHUE 3HAYHTEIBHO YBEIHYHBACTCA Uepe3 48 4acoB MOCIE MOCIESIHETO BBEACHUS IUIA3MBbI C
TCHACHIMNCH TO3HPOBAHMA 1BA pa3a B HeACe 0 (Pur. 24A), U 3HAYHTEIHHO YBEIIMYHBAIACH ITOCIIC BBSACHHA TPH Pa3a
B Hememo (®ur. 24B) u npepsisuctoro npuveHeHHA (®@ur. 24C). Yposan VCAM-1 yxke HE OBUTH 3HAYHTCIHHO
MOBBIIICHBI Yepe3 21 CyTKH MOCe BBEACHUSA MOCICAHEH T03bI IUa3Mbl (Pur. 24D).

BosnaeiictBue Ha JaGIKOPTHH HAOMIONANIOCh TOJBKO MOcie 3-4 HEACTBHOTO IIEPHOJA BPEMEHH, TaK YTO
koJmuecTBO D CX-IONI0KHUTEIBHBIX KICTOK OBLIO MPOAHATH3HPOBAHO B 3yOuaroif W3BWIKMHE B mapagurmax 1, 2 u 4.
AHanmu3 npoAEeMOHCTPHPOBAJ, YTO HE OBLIO HHMKAKOro 3(pekra crapoi Iia3Msl HA HEHPOTEHE3 MPH MapagurMax
JIO3UPOBAHHUS C BBEACHHUEM /1Ba pa3a B Henemo (Pur. 25A) wmn Tpu pasa B Heaemo (Pur. 25B), 01HaKko MpephIBUCTOC
NMPUMCHCHUE B TEYCHHE 7 MOCHeAoBATeHbHBIX CyTOK (®ur. 25C) npuBOAMIO K 3HAYHTCIPHOMY CHIDKCHHIO
koymrgecTBa DCX-NONOKUTETBHBIX KICTOK. JTH JaHHBIC NMO3BOJLTOT NPEIIOJIOXNKHTD, YTO TOJBKO IPEPBHIBHCTOC

TPUMCHCHHUC IIA3MBI CTAPOTO YCTIOBCKA OKA3BIBACT CYILICCTBCHHOC BO3JCHCTBHUC HA HCﬁpOFCHCS.

k. Tipumep 11

Msineit NSG BospactoM 8 Henenb, KOTOPHIM BBOAMIN B TCUCHHE 7 INOCICAOBATEIBHBIX CYTOK ILIA3MY
CTaporo denoBeka (65-68-ICTHETO MPOHCXOXKACHUE), TECTHPOBAIH C HCMOJIB30BAHHEM MOAH(DHIIHPOBAHHOTO
nabupuaTa BapHeca Ha 4 HememO TMOCHE MOCICOHEH WHBEKIMH CTapod mmasmbl. Ha ®ur. 26 mpeacraBicHa
BPEMCHHAS JHHAMHKA 3aCP>KKH BBIX0a U3 JabuprHTa BapHeca u ykazaHo BpeMsi, HEOOXOAUMOE ISl JOCTIKCHUS 1
BXOJAa B BBIXOAHOC OTBEpCTHC M1 MbImcH NSG, KOTOpsIM BBOJWIH CTAPYIO IJIa3My W COJICBO# pactBop. He
HAOJIFOJAIOCh HUKAKUX CYIICCTBCHHBIX PA3IHYHi B 3aJCP)KKE BBIX0A MEKIY TPYNIIAMH, HO HA 4-¢ CYTKH MBIIIH,
KOTOPBIM BBOOMIH CTAPYIO IIJIA3MY, BBIIIOJIHAIHA €TO XYIKC, YICM MBIIIH, ITOJTYyYaBIIHC KOHTpOJIbHLIfI COJICBOM PacTBop.
Ot JAHHBIC YKA3BIBAKOT HA CHUYKCHHC o6yquI/m H IaMsATH, CBI3AHHBIX C (I)yHKI.[HCfI THIIIIOKAMIIA, B 3aJa4Y¢ Ha
MPOCTPAHCTBCHHYID IMAMATh. Bce MaHHbIC NPEACTABICHBI KaK CPEAHEC + CTAHAAPTHAI OINMOKA CPEIHETO.

Jsyx¢axropusriit ANOVA, anoctepuopHsiii kputepuii [lInaaka).

Ha ®wur. 27 moka3ana cpexHss 3aep)KKa BBIXO/Ia B TCUCHHE IMOCJCIHUX TPEX HCIBITAHUH B JTAOUPUHTE
Bapreca Ha 4-¢ cyTkn. MBImm, KOTOPSIM BBOJWJIH CTAPYIO ILIA3My, MPOJACMOHCTPHPOBATH TCHACHIUIO K OoJice
BBICOKOH 3aJ¢prKKEe BBIXOJA, YTO YKA3bIBaCT HAa HapymeHume (DyHKOWH mamsaTH. Bce JaHHBIC MPEICTaBICHBI KAk
CpeaHCe & CTAHAAPTHASA OITHOKA CPEIHCTO. (F-KPUTCPHH TS HC3aBUCHUMBIX BEIOOPOK).

Ha ®nr. 28 mpeacrasneHa pa3HALA B 3aICPXKKE BBIX01a M)XKy HcnbITaHumsMHA 1 u 3 B mabupurTe BapHeca,
H TPOJCMOHCTPHPOBAHO, YT 3TH HCHBITAHUS MOTYT OBITh HCIOJB30BAHBI B KAYECTBE MEPHI OOYUCHHA B TCUCHHC
OJHUX CYTOK. MBIIIH, KOTOPBIM BBOJHMIIH CTAPYIQ IDIA3MY, HMEJIH 3HAYHTCIHHO 00JIee HU3KYIO PA3HOCTh B 3aJCPIKKE
BBIX0Ia MC)KIY STHMH HCCIICTOBAHMSAMH, YTO YKA3bIBACT HA CHH)KCHHE CIIOCOOHOCTH K oOyucHHIO. Bce maHHBIC

MPSACTABICHBI KAK CPSAHES + CTAaHAApTHAA ommoOKa cpeaHero. (FP < 0,05, f-kputepnii 111 HC3aBHCHMBIX BEIOOPOK).

Ha ®wur. 29 mpeacrasneusl pesyastatsl KIILIP, koTopas ObuT HCTONB30BaHA I KOJHYCCTBEHHOTO

ompenencuus yposaeii MPHK pasmiiHbIX MapKepoB, CBS3aHHBIX C HEHPOTCHE30M M CHHANTHYCCKOH (DYyHKIMCH.
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OrtHocuTenbHBIE YPOBHH 3Kcnpeccnn mabmkopruHa (DCX), mapkepa Ui HOBOOOpPA30BAaHHBIX HEHPOHOB, OBLTH
VYMCHBIICHBI B COOTBETCTBHHE C THCTOJIOTHIECKAM aHAIH30M 3TOr0 Mapkepa. Kpome Toro, Habmo1amuch TCHACHIHA
K CHIDKCHHIO YpoBHA vglutl (BE3HKYSIPHOTO TIJIyTaMAaTHOTO TpaHcmoprepa 1), Mapkepa IIyTaMaT3IpruadecKux
CHHAIICOB, CHHANITHYCCKOTO Mapkepa synl (curHancuua 1), tujl (6era-tyOymuna III) uw bdnf (weiipoTpodudeckoro
(paxTOpa TOJOBHOTO MO3ra). JTO CHIDKCHHE YKA3bIBAcT HA 00INEe HAPYLICHHE CHHANITHYCCKOH W HEHPOHHOMH CETH B
MO3T€ MBIIICH, KOTOPHIM BBOJWIIN CTApYIo Ia3My. Bce maHHbIC MpeacTaBIcHbI KAk CPEJHEE + CTAaHAAPTHAS OMMOKa

cpenHero. (¥P < 0,05, f-kpurepuii A1 HE3aBHCHMBIX BBIOOPOK).

1. Tlpumep 12

Momnoasix (8-HeaeapHBIX) MbImei ¢ ocnadneHEbIM MMy HETETOM (NOD.Cg-Prkdscid 112rgtm 1 Wj1/Sz],
muauA «NSG») pacnpeaesim M0 Macce B Pa3HbBIC TPYIIBI JcUCHHUA. JKHBOTHRIM HHBCIIMPOBATH MOIKOKHO (T/K) 35
MI/KT KaWHOBO# KHCIOTHI (Sigma) B CTCPHIBHOM COJICBOM pACTBOPE HJIM KOHTPOJBHBIH COJCBOH PacTBOP.
[epuepuueckoe BBEICHUC KAWHOBOH KHCIOTHI IMPUBOJUIO K OCTPOH CYAOPO’KHOHW AKTHBHOCTH, BOCHAJICHHIO B
THIINOKAMIIE, a B MOATPYIIIC MBIIIEH Takoke K rHOeaH HeHpoHOB B o0nactu CAl runmnokamma. Uepes ABa yaca mocue
HHBCKIMH KAMHOBOH KHCIIOTBI, MBIIIAM BHyTpHBEHHO BBOAMTIH 150 MKka PPF1 umm coneBoro pactsopa. Beeachue
PPF1 umum coneBoro pacTeopa MpoA0IDKAIH €KECYyTOYHO B TCUCHHE B OOIICH C10KHOCTH 5 cyTok (Pur. 30). Tkanp
cobupanu a8 aHaam3a Ha 6-¢ CyTku. BocmamutenpHeie m3McHeHHss B obOmactu CAl rummokamma ObLTH
MPOAHATH3HPOBAHBI TOCIC HMMYHO()IYOPSCUCHTHOTO OKpAINMBAaHHS HAa akTtuBammioo wmukpormuu (CD68) u
akruBarmo actporutos (GFAP). Cpessl Busyammsuposaim #Ha Hamamatsu NanoZoomer HT (Hamamatsu) nocne
HMMYHOTHUCTOXHMHH Ha 30 MKM CBOOOIHO IJIABAIOINMX CPE3aX U aHATH3HPOBAIH C HCIIOIb30BAHHEM IIPOTPAMMHOTO
obecneuenmst Image Pro (Media xubepHeTHka).

Ananus mponerta CD68-monmoxurtensHoit obnactu B obnactu CAl rummokamma JEMOHCTPHUPYET, UTO
BBCICHHC KAWHOBOW KHCIOTBHI NPHBOJUT K TOBBINCHHOW WMMyHOpeaktuBHOocTH CD68, uro mnpeamoiaract
yBeIMUCHHE akTHBAIH MUKpormuu (®ur. 31a). ILars cyrok BBeneHusa PPF1 mpuBeno k 3HAYMTEIBHOMY CHUKEHHEO
TMpOICHTHOTO coaepkanus CD68-mo0KUTeIIbHOH 00JaCTH |, CIICIOBATCIBHO, CHIDKCHHIO AKTHBALIUMA MUKPOTJIHH.
AmamormuasiM  00pazoMm, aHamu3 npoucHTa GFAP-nonoxwurtenpHOW oOmactu (®ur. 31B) memoHCTpHpyeET
3HAYUTCIPHOC VBCIMUCHHUC TIIOCIC BBCACHHSA KAMHOBOH KHCIIOTBI, KOTOPOC 3HAYHTEIBHO CHHD)KACTCSA IIOCTC
nosuposanust PPF1. JlaHHBIE CBHACTENBCTBYIOT O TOM, uTO PPF1 mMeeT ocTpoe NpOTHBOBOCTIATHTEIBRHOE ACHCTBUE
B MO3TC MBIIICH, KOTOPBIM BBOIMIIA KAWHOBYIO KHCIOTY. * P < 0,05 ogHOo(akTopHbii ANOVA ¢ amocTepHOpHBIM

AHAJTU30M MHOKCCTBCHHOTO CPABHCHUA I[aHHeTTa.

m. ITpmumep 13

Msemmam NSG B BO3pacTe 6 MCCAIICB BBOAMIN CKCCYTOYHO B TCUCHHC OJHOW Heaemu (7 cyTok), 8/, PPF1
WM KOHTPOJIBHBIA coJleBOH pacTBop B A03e 150 mxur (10 mr/mr). Beem mpmmam Beomwm BJ1Y, SOmr/kr BJ1Y B/6
OJIMH Pa3 B CYTKH B T€ JKE CYTKH, KOTr1a OHH MOy 4 PPF1 Wi KOHTPOIBHBIN COICBON PacTBOP. MBIIECH pa3ae/suim
HA B¢ KOTOPTHL IlepBYr0 KOrOpTYy YMEPHIB/LUIH B CYTKH, HEMOCPEACTBCHHO NOCIE 7 CYTOK OJHOBPEMEHHOTO
neueHud BJIY u PPF1. BTOpyro KOropTy yMEpPIUBISLIH HA 7 CYTOK MO3KE, a YKUBOTHBIC MOJTy4aJIU JONOJHUTEIBHbIC
7 CyTOK €3KeCyTOUHOTO BBeAcHUA B/Y.

Ha ®wur. 32 npeacTaBneHO KOJHYECTBO OKPAIICHHBIX KICTOK B 3yOuaTod W3BHIMHE KOTOPT 1 M 2 (CriieBa
Hampaso). (OO KOTOPTHI MPOACMOHCTPHPOBATH BO3POCHIVIO MPOTH()CPANHI0 KICTOK B 3yOUaTOil W3BHJIMHC IO

CPaBHECHUIO C KOHTPOJIBHBIM COJICBBIM PacTBOPOM. (***p<0,001, f-kpuTepuii 111 HE3aBUCHMBIX BBIOOPOK).
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n. Ilpumep 14

Mpemmam NSG B Bo3pacte 3 win 6 MECAICB BBOJWIH C:KCCYTOYHO B TCUCHHC OHOI Hexeaw (7 CYTOK), B/B,
PPF1 wm 6a30BsIit coneBoii pacTeop. Mpmmeii 3ateM ymepimsium dyepes 3, 10 wm 42 cyTok mocie Toro, Kak ObLTH
BBEICHBI 7 CYTOYHBIX 103. Mosr okpammBamu Ki67, saepHbIM MapKepoM, KOTOPBIH NPHCYTCTBYET TOJBKO B
npoTH(epUpPYIOMUX KIETKAX, KOTOPBIH METUT HEPBHBIC CTBOJIOBBIC KICTKH H KICTKU-TPEAICCTBCHHHUIB B JIC3BUH
3yOuaTtoii m3BmwiamHEL. Ha ®wur. 33 BUAHO, YTO y 6-MECSYHBIX MBIIICH HAOJFOAANOCh YBEIMYCHHE OOMICTO YHCIa
KineTok-nmpeamecTseHHNKOB (Ki67-monosxurenpHpix umn «Ki67 +») B 3yOuaroit m3BmimHEe Ha 10 CcyTku mocie
OKOHYAHHUA 7-CyTOYHOH MOCIEA0BATECIbHON CXEMBI MPeprIBUCTOTO npuMeHeHua PPF1. Ha ®wur. 34 nmpeacrasieHO
okpamuBaHue (cBerible obnactu) Ki67 B 3ybuartoit m3smwamee Ha 10 cytku y mbimeidi NSG nocne okoH4YaHus 7-
CYTOUHO M IOCICIOBATCIBHOM CXEMBI MPEPBHIBUCTOTO MpuMeHeHHI PPF1. 310 moka3siBacT, 4TO OHWH U3 BO3MOYKHBIX
MexaHuzMoB acricteusa PPF1 B moBbimeHHH 0OMICH BBLKUBACMOCTH KIICTOK U HEHPOTCHE3a Ha 42 CyTKH HOCTC
MPEKpalICHHA JO3MPOBAHMA MOJKET OBITH CBA3aH C IOBBIICHHEM OOINETO YHCJIA KICTOK-IPEAMICCTBCHHUKOB

(HEPBHBIC CTBOJIOBBIC KIICTKH).

0. Ilpumep 15

WMmeromyrocs B npogaxke PPF («PPF1») uin KOHTPOIBHBIN COJICBOH PacTBOP BBOJIIH ABYM PA3IHUHBIM
DOy JIANHAM MBI B Bo3pacte 6 U 12 mecsaueB ¢ ocnabiaeHHbIM mMMyHHTETOM (NOD.Cg-Prkdscid I12rgtm 1
Wj1/Sz], muana «NSG»). Bce xusotHble noayyamu 50 mr/kxr BJIY Ha 1 Hexemro 10 7-CyTOYHOTO IPEPBIBHCTOIO
NPHMEHEHUA TECTHPYEMOT0 areHra. Bce Mpimm nosyyanu B/B uabekuun 150 miur PPF1 i conesoro pacreopa Ha
OJHY 03y B TeueHHe 7 cyToK moApsa. OaHy KOropTy U3 KasKAOH IPYIIIbI JEUCHHS HCTIOIb30BATH A1 HCCICAOBAHMUA
nposuQepaly U yMEPIIBILUIH Yepe3 6 HeAeb NOoCIe NOCIeAHEH BBEICHHOM TO3BL.

Ha ®wur. 35A npeacTaBICHO, YTO KOTOPTHI 6-MCCAYHBIX MBIIICH, KOTOpsIM BBOoammu PPF1,
MPOJCMOHCTPUPOBATH  3HAYHTCIBHOC  YBCIHYCHHE  KOJHYCCTBA  KJICTOK-TIPCIIICCTBCHHHKOB,  KOTOPBIC
mappeperumposanuck B HEHpoHBI (NeuN+) 1m0 CpaBHEHHIO C KOHTPOJBHBIM COJICBBIM PACTBOPOM, a TaKKe
YMCHBIICHHC KOJHYCCTBA KICTOK-TIPCAIICCTBCHHAKOB, KOTOphIc mu(depeHmmpoBammch B actpouutsl (GFAP+), mo
CPaBHCHHIO ¢ KOHTPOJCM. BCe maHHBIC MPEACTABICHBI KaK CPSIHEE + CTAHAAPTHASA omuoOKa cpeanero. (**P < 0,01,
{-KpUTEPHH 11 HE3aBUCHMBIX BEIOOPOK).

Ha ®wur. 35B mnpeacraBneHO, 4YTO KOTOPTHI 12-MECSYHBIX MBINIEH, KOTOpeIM BBOAMIH PPF1,
MPOJCMOHCTPUPOBANH  3HAYHTCIBHOC  YBCIHYCHHE  KOJIWYECTBA  KJICTOK-TIPCIIICCTBCHHHKOB,  KOTOPBIC
madpepermmposanick B HeHpoHBI (NeuN+) 1m0 CpaBHEHHIO C KOHTPOJBHBIM COJICBBIM PACTBOPOM, a TaKKe
CTAaTUCTUYCCKH HE3HAYUMYIO PA3HULY B KOJHYECTBE KICTOK-IIPEIICCTBEHHUKOB, KOTOPBIe Tu(depeHnpoBammcs B
ACTPOLMTBHI, IO CPABHCHHIO C KOHTPOJIeM. Bce naHHbIe MPEeACTaBICHBI KaK CPEIHEE + CTAaHAAPTHAS OITHOKA CPEIHETO.

(**P < 0,01, t~xputepuii I HC3ABHCHMBIX BEIOOPOK).

p- Ipumep 16

OCBCTICHHYIO IIa3My KPOBH CTapOTO YCIOBCKA (CTapas INia3Ma) WM CTCPHIIBHBIA COJICBOM pPacTBOP
o 3-MecsraHbIM MbImaM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/Sz), muamsa «NSG»). B xakmoMm skcriepuMeHTe
MBIICH pPACTpEAC/IIIN 1O MAcCe B PA3HBIC TPYNIBI JICUCHWSA. Bce Mbpmam BBOOWIH B/O B TCUCHHE 5
MOCTICA0BATCHEHEIX CYTOK 150 mr/kr BAY B crepuapHOM coiieBOM pacTBope. Bcemex 3a wmbekmueit BY

OCYINECTBJILIN B/B BBEJACHHC CTAPOH IJIA3MbI HIIH CTEPHJIBHOTO COJICBOTO PAcTBOpA IPH 103€, paBHOH 150 MKiI B
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CYTKH, B TCUCHHE 7 MOCICAOBATEIBHBIX CYTOK U AHATH3HPOBAIN TUCTOJOTHUCCKH Yepe3 4 HeCIH OCe NOCACTHEH
JO3BL

Ha ®wur. 36 mpeacraBicHO HANpPaBICHHE KICTOYHOTO pa3BHTHA bBJ/1Y-MedeHBIX mpoimepHpyOmmx
HEPBHBIX KICTOK-NPEANICCTBCHHUKOB Yepes3 4 HEACIH MOCTE MOCICAHEH 036l Y MBIIEH, KOTOPBIM BBOIIIH CTAPYIO
miazMy, BbDKuBIIHE BJIY-MeucHblC KICTKH 3HAYHTEIBHO MEHbINC Au((EPCHIUPOBATIHCh B HEHPOHBL, YEM B
aCTPOLUTHL. JTO YKA3bIBACT HA TO, YTO IUIA3Ma CTApPOTO YEJIOBEKA MCHACT HANIPABICHUC PAa3BUTHA HEPBHBIX KICTOK-
MPCIICCTBCHHUKOB Y MOJIOABIX MBIICH B CTOPOHY JuHHH acTpoimtoB (®ur. 37B) m OCOOCHHO HETaTHBHO
CKa3bIBACTCA HA KOJHYCCTBES HOBOOOPA30BAHHBIX HCHPOHOB B 3yOuaroi m3pmwimHe (®ur. 36A) (n = 12 B kaxmon
rpynne). Bce qaHHBIC MPEACTABICHBI KAK CPEIHEE + CTAaHAAPTHAA OmHuOKa cpexHero. (¥**¥P< (0,001;****P<0,0001,

{-KpUTEpUH 11 HE3aBUCUMBIX BBIOOPOK).

q. Ilpmmep 17

Kopmuxanenas axmusayus. Crapsie (18 mecsunbie) mpiuu C57BL/6 e:xecyTOUHO MOMy4aiu B/B HHBCKIHI
150 mMxa PPF1 umu 0,9 % cTepuibHOTO COJIEBOTO pacTBOpa B TeUCHHE 7 CyTOK. Uepes aBa ¢ MOJOBHHOH (2,5) yaca
nocie IOCICAHET0 BBEACHUS TECTHPYEMOTO arcHTa, MBINICH YMEPIUBILUIM MyTEeM TPAaHCKApAHATBHOH mep(y3uu
0,9 % coneBoTO pacTBOpa C MOCIACAYOIUM 100aBicHHEM 4 % (popMabaeTHaa TPH Ty OOKOH AaHECTC3HH KETAMUHOM
W KCHJIA3WHOM. MO3r mpenapupoBaiy, (PHKCHPOBAIH, a 3aTeM 00pabdaThIBaIH C MOMOINBIO mpoueayps! iDisco mms
BU3yanH3alMy CFOS-TIOJOKUTENBHBIX KIETOK IOCPEACTBOM  (DIyOPECHEHTHOH MUKPOCKOIHH ILIOCKOCTHOTO
ocsemerua (LSFM) c¢ paspemeHueM Bokcesns 2 X 2 X 3 MuKpoMerpa. BusyammsupoBaHHBIE 00pasipl MO3ra
BBIPABHUBATH B BHAC 3D 00BEMHBIX OOBEKTOB, 4 AKTHBHPOBAHHbBIE CFOS-IIOTOKHUTEIbHBIC KICTKH OOHAPYKUBAIH
nyTeM BbMHCICHHA. CTAaTHCTHYECKOE CPAaBHEHHE MEXIAY IPYIIIAMH IPOBOAWIH C IIOMOIIBIO OTPULATEIBHOM
OMHOMHAJIBPHOW PETPECCHU C MOMPABKOH HA MHOIKCCTBCHHBIC CPABHCHHS IO JIOKHOH CKOPOCTH OOHapyskeHus. (*
YKa3bIBACT HA 3HAUCHHE  MEcHee, ueM 0,05).

AHanu3 MO3ra MbIICH MPOASMOHCTPHPOBAT 00MICe YBEIHYCHAE KOJIHUCCTBA CFOS-TIOT0KUTEIBHBIX KICTOK
B 00mIeM 00BEME MO3T'a, A TAKKE B KOPE TOJIOBHOTO MO3Ta H H30KOPTEKCE V 18-MECSIHBIX MBIIICH, KOTOPHIM BBOIHIII
PPF1 (®wur. 37). [Ipu ncrnonp30BaHWN OWHOMHATPHOH PETPECCHH, CKOPPEKTUPOBAHHONM UII MHOKCCTBCHHBIX
CPaBHCHUI{, Pa3/IUyds 3TOTO YBEIHYCHHS OOINETO KOIMYECTBA CFOS-TOJIOKHTENBHBIX KICTOK HE JOCTHTIIH
3HaunMoctd. OpHako aHanm3 Oojee ONMpPEACHCHHBIX KOPTHKANBHBIX OOJlacTell, Takux Kak (PpOHTAIbHAL,
opOutanpHad, wHppamuMOaNbHAL W TPCIMMOATBHAA KOpa, NPOACMOHCTPHPOBAT 3HAYHTCIHPHOC MOBBIIICHIC
KOJH4ECTBA CFOS-TIOJIOKUTEIBHBIX KIeTOK (Pur. 38), ykas3bBaromee Ha MOBBIIICHHYIO AKTHBHOCTh HEHPOHOB.
[ToBbIICHHAS AaKTHBHOCTh B 30HE IMPE(POHTAIBHON KOPHI KOPPEIHPYET C IMOBBIICHHOW KOTHUTHBHOW (DyHKIUCH,
npeamnonarasd, 4ro 00padoTka PPF1 mpuBOIUT K KOTHHTHBHEIM YIIyUIICHHAM Y cTapbix Mbimieii C57BL/6. Tlomo6Hoe
3HAYUTCIPHOC YBEIMUCHUE KOIMYECTBA CFOS-NIOTOKUTENBHBIX KIECTOK OBUTO OOHAPYKEHO TAKXKE B MPHIATOUYHOM
OOOHATCABHOM AApe W 00OHATCTEHOM Oyropke (®@ur. 39). 3TH 007aCTH CBA3aHBI C 00PadOTKOH OOOHATCTHHOM
nH(OpMAH, a TMOBHIICHAC AKTHBHOCTH YKA3bIBACT HA IOBBINICHHYIO OOOHATEIBHYIO (pyHKIWIO. BokcempHbIe
BH3YyaJIH3aI[MH Ha OCHOBE CTATHCTHKH aKTHBAIMHU CFOS B KPAaCHOM MPOJECMOHCTPHPOBATH YBEIHMUYCHAE CUTHANMA CFos

B KOPE TOJOBHOTO MO3ra MbIIcH, kKoTOpbiM BBOAWIH PPF1 (®wur. 40).

r. TIlpmmep 18
Hmeromyroca B mpogaxke PPF («PPF1») miM KOHTPONBHBIM COJEBOH PACTBOP BBOAWIH 22-MECATIHBIM
mermam gukoro tama (JAT) (C57BL/6J, «AT», Kox muanm 0664, Jackson Labs, Bap xap6op, Mau). Bce sxuBOTHEIC

noryyasm 50 mr/xr BIY B 1 Henemo A0 7-CyTOYHOTO MPEPHIBHCTOTO JO3MPOBAHMA. B pesyibrare Bce MBIIH
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moayuanu B/B uHbeknuu 150 mxa PPF1 wmm coneBoro pactBopa Ha OZHY 03y B TCUCHHC CCMH CYTOK MOAPAL.
Mpimie#t ymepmpisum yepe3 10 cyTok nocne mocieaueii mabekuym PPF1 wmm coneBoro pacTsopa, a 00pasip! Mo3ra
TOTOBMJIM AJI1 THCTOJIOTHH.

Ha ®nr. 41A npencrasnen npoueHt CD68 mMMyHOpeakTHBHOH muiomaan B runmokamre (n = 10, 10). Ha
®@ur. 41B npeacrasincH npoueHT [ba-1 mMmMyHOpeakTHBHOH miomaau B runnokamne (n = 10, 10). Ha ®wur. 41C
npeactasicH npoucHT GFAP mmvyHOpeakTHBHOM miomaay B rummokame (n = 10, 10). Bce qanHbIC MpeaCTaBICHBI
KaK CpeIHee + CTaHgapTHAd ommoOKa cpearero. (¥P<0,05;**P<0,01, f-kpuTepHii 111 HE3aBUCHMBIX BRIOOPOK). OTH
Pe3YIBTAaThl ACMOHCTPHPYIOT 3HAYHTCIHHOC CHIDKCHHC MHUKPOTTHIHBIX MapkepoB CD68 u Iba-1 B rummokamme

CTapbIX MbIIIEH, KOTOpbIM BBoAMIM PPF1.

S. Ilpumep 19

Hmeromyroca B mpogasxke PPF («PPF1») miM KOHTPOJBHBIM COJEBOH PAacTBOP BBOAWIH 23-MECTIHBIM
mermam gukoro tuma (ATCS57BL/6J, «IT», Ko muauu 0664, Jackson Labs, Bap xap6op, Mau). Bce xuBoTHBIC
moayuanu 50 mr/kr BJIY B 1 Hexemo A0 CEMH-CYTOYHOTO MOCICIOBATCIBHOTO MPEPHIBUCTOTO JO3HpOBaHHA. B
pe3yIbTaTe Bce MBIIIH HOJIy4aid B/B mHbeKIuH 150 M1 PPF1 nimi cosieBoro pacTeopa Ha OJHY J03Y B TCUCHHE CEMH
cyTok moapsax. OmHy KOTOpTy U3 KaKIOH IPYIIBI JEUESHHS HCIONb30BANH I HCCICIOBAHUA T'HCTOJIOTHYCCKUX
MapKepoB HEHPOBOCHAJICHHS U YMEPIIBILUIN Yepe3 6 HEASTb MOCJIC MOCICAHEH BBCACHHOM JO3BI.

Ha ®ur. 42A npencTapieHO IPOIEHTHOE H3MEHEHHE B dKcnpeccun BJ1Y 1o cpaBHEHHIO ¢ KOHTPOJBHBIM
COJICBBIM PAcTBOPOM Ha 6, 9 u 12 Hememo mocyie JO3HPOBAHUSA, KOTOPOE SBIACTCA IMOKA3ATEJEM BBIKUBACMOCTH
KJICTOK B rummoxamie. JKuBOTHbIC MOTy4aad 7 CyTOK HOAPSA CXEMY IPEPBIBHCTOTO MPUMCHCHHA.

Ha ®ur. 42B npeacraBieHO NPOIEHTHOE H3MEHEHHUE B dKcnpeccu aadakopruna (DCX) no cpaBHEHHIO C
KOHTPOJIBHBIM COJIEBBIM PAacTBOPOM Ha 6, 9 m 12 Hememo mocie JO3HPOBAHUA, KOTOPOE SABIETCS MOKA3aTeIeM

HEHpOTeHe3a KICTOK B THInokaMie. JKHBOTHBIC MOTyya y 7 CYTOK MOAPSN CXeMY IPEPHIBUCTOTO MPUMEHECHHUA.

t.  TIpumep 20

Tpuanars (30) caMuoB anb(ha-CHHYKJICHHOBBIX TPAHCTCHHBIX MbIueH (uHuA 61, mukuii por C57BL/6J) B
BO3pacTe oT 4 10 4,5 MECAICE PAa3ACIUIH HA IBC Tpymmmsl o 15 u o6padarsisamu PPF1 unm 6a30BbIM pacTBOPOM B
TeucHue cemu (7) cyrok noapsa. PPF1 Beoawm B/B MO 5 MKJI Ha TPaMM MacChl Tela. Ab(ha-CHHYKJICHHOBBIC MBITIIH
CIOYKHIH B KA4YCCTBC TPAHCTCHHON Moacmd Oojc3HH [IapKHWHCOHA W CBEPXIKCIPECCHPOBAaIH Ociok amb(a-
CHHYKJICHH. JTa TPAHCTCHHAS MOJCTb HE ABIACTCS HMMYHOIC(PHIMTHOH, B OTiIH4YHe 0T Mbimeii NSG.

Uepes omum cytku mocne mociemsero BeeacHus PPF1 mimm 6azoBoro pactsopa BCe MBIMIH OBLTH
TIOJBCPTHYTHI TCCTHPOBAHUIQ HA KOTHUTHBHYIO H JBHTATCIIFHYIO (DY HKIHIO, TAKYIO KAK FHE3J0CTPOCHHE, CTPBI3aHHC
MaKapOHUHBI, BHCCHHUE HA ITPOBOJIOKE, TECT BPAINAFOINETOCS CTCPKHS U X0ap0a 1o mrecty. CrpbI3aHre MaKapOHHHBI,
BHCCHHUC Ha TPOBOJIOKE M X060y IO MIECTY OCYIICCTBIILIH BO BTOPOH pa3 B KOHIE HCCICAOBAHUA. 1eCTHPOBAHHC
MPOBOJWIH B CIIyHAITHOM MOPAIKE.

JKMBOTHBIX B3BCIIWBAIH OAWH pa3 B Heaemo. Ha ®nr. 43A u 43B npeacTaBincHO, UTO He OBIII0 HUKAKHX
CYIICCTBCHHBIX PA3IHIHH MEXIy anb(a-CHHYKJICHHOBBIMH TPAHCTCHHBIMH MbIaMH («Tg»), KOTOPBIM BBOIMIH
PPF1 u 6a3ossrii pactop (veh).

Ha ®wur. 44 npeacTaBIcHBI PE3yIbTAThl THE3A0CTPOCHUA. MBIIIEH COACPKANH HHAUBUY ATbHO B KICTKAX,
COICPIKAINUX TTOACTUIIOYHBIH MATCPUAT W3 MICTIHI W OJWH KBAIPAT MPECCOBAHHOTO Xjomka («nestlet»). Hu omun
JpYyTOH MOACTUIIOYHBIA MaTepHa (HampuMep, IPEBECHBIC BOJOKHA) He MpUCYTCTBOBAN. Nestlet Ob11 BHECEH 3a CYTKH

JI0 OLICHKH COCTOSIHIS THE3/1a 32 PUMEPHO 2-3 Haca 10 TOro, Kak ObLIa HHALHMPOBAHA TEMHAS (a3a, a MOCIICAYIOLICS
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CTPOHTEIBHOE TMOBEACHHE OBLITO OLCHEHO HA CIICAYIOMIHE CY TKH SKCIICPHMEHTA B TCUCHHUE MPUMEPHO 2-3 HYacoB IOCTe
TOTO, KaK Hayanach ceeToBasd (paza. ITpoMeKyTOK BpEMEHH MCEKIY BHECCHHEM XJIONKOBOTO KBAAPaTa W OLECHKOH
CIENYIOMEro craryca ObLT OAWHAKOBBIM s BCEX HccheaoBaHmi. Ilo maATHOAMIBHOH INKajde OICHUBAIH
MaHuIy MpoBanue nestlet u crpoenue cozmannoro rae3aa (Deacon, RM 2006, Assessing nest building in mice. Nat
Protoc 1:1117-19). Kaxk moxazano Ha ®ur. 44, HaOIOJAIOCh MOBBIICHAEC TCHACHIMH B THE3J0BOM NOBCIACHHH Y
MBIIIeH, kKoTopsM BBOaUM PPF1, O CpaBHCHHIO C MBIIAMH, KOTOPBIM BBOIHIH OA30BbIi PacTBOP.

Ha ®ur. 45A u 45B nokasaHo, 4T0 HAOJIFOAATIOCh 3HAYHTEIPHOEC YBEIHUCHUC CTPBI3AHUA MAKAPOHUHBI Y
rpymmsl, kKoTopoii BBomum PPF1, mo cpaBHEHMIO C Ipynmoi, KOTOpoil BBOAMIN 0a30BbIH PacTBOp, Yepe3 3 HEACTH
MOCTIC TOCJICAHCTO BBCACHHA, YTO YKA3BIBACT HA VAyUINCHHC ABUTaTeIbHONW (pyHkimu (®ur. 450). Tecr Ovin
paspaboTaH A7 H3Y4YCHHS Ac(UIHTA JBUTATCIbHOW (DYHKIHMH y MEJIKHX TPBI3YHOB. JKHBOTHBIX NMEPCHOCHIH B
JKCTICPUMEHTAIBHYIO KOMHATY IO MEHBIICH Mepe 3a 2 yaca A0 TeCTUPOBaHHA. KpBIIKY KICTKH, Oy THIIKY C BOXOH U
MHUIICBBIC TPAHYJIbl YAALUIM, a4 MAJCHbKUH KyCOUYEK CyXOHW MaKapOHHHBI (IPHOMM3. 5 MM) MOMEIIANH B KJICTKY.
Muxpo(oH mOMEImAIK BBHILE KyCOYKAa MAKAPOHHWHBI. 3aIMCh HAYHWHATH KaK TOJBKO >KHBOTHOC HAYHHAIO C€CTb.
OueHuBaMM KOJHYECCTBO YKYCOB, HEOOXOAMMOE JUIA CIPBI3aHHA, H 4YacTOTy YKYCOB, a NpPO(MIb CIphI3aHUSA
AQHATI3HPOBAIIH C UCTIOJb30BAHUEM MPOTrpaMMHOTO obectieucHust Avisoft SASLab Pro. Bce gaHHBIC mpeacTaBIcHbBI
KakK cpeHee + cTaHmapTHasA omubka cpeanero. (¥P < 0,05, f-kpurepuii 1711 HE3aBHCHMBIX BHIOOPOK).

Ha ®ur. 46 npuBeacHBI pe3yIbTaThl HCTIBITAHUI BUCCHHUS HA MPOBOJIOKE, C HOMOIIBIO KOTOPBIX OLICHHBAIOT
HECPBHO-MBIIICYHBIC AaHOMATHH ABHIATCIbHON cHibl. Habmoaanoce 3HAUUTEIBHOE YBEIMUCHUC BPEMEHH 10 TIAACHH
B rpymme, koTopoil BBoawi PPF1, mo cpaBHEHHIO ¢ TPYIIOi, KOTOPOH BBOAWIN OA30BBIH PACTBOP, Uepes3 3 HEACTH
nocie IOCICAHETO BBEACHHA. JUIA TOTO, YTOOBI BBINOJHHTH HCIIBITAHHE, HCIOJB30BATU KPBILKY KICTKU H3
METALTHICCKOH MMPOBOJIOKH, A IO MEPHMETPY PACHONIaraiy KICHKYIO JCHTY, YTOOBI MPEIOTBPATUTD XO/KACHUC MBIIIH
1o kpar. JKHBOTHOE MOMEINATH HA BEPXHIOK) YaCTh KPBIIIKH KJICTKH. KPBIMIKY clierka BCTPSXUBAIH TPH Pasa, UTOObI
3aCTaBUTh MBIIIb 3aXBATHTh MPOBOJIOKY, a 3aTEM KPBIIIKY NEPSBOPAYHBAIN BBEPX THOM. KpBIIKY 3aKpeIUIsUIH HA
BBICOTC TpHOMMBHTCIBHO 50-60 CM HAg MATKOW TMOAKIAAKOH, JOCTATOYHO BBICOKO, YTOOBI MPCIOTBPATHTH
CHPBITHBAHUC MBI BHH3, HO HEC JOCTATOYHO BBICOKO, UTOOBI NMPHYWHHTH BPEI B CIydac maacHus. M3mepsum
3aICPKKY A0 MAACHUS, U UCTIONMb30BaMH 300-CeKyHIHYIO OTCeuKy. Kak mpaBuiio, MBIIIH JUKOTO THIIA MOTYT BHCETh
BHH3 TOJTOBOH B TCUCHHE HECKOJIBKUX MHHYT.

Ha ®ur. 47A, 47B u 47C npeacraBicHbl Pe3yJIbTaThl HCOBITAHUS XOABOBI MmO mrecty. Ha ®ur. 47A
TIPEICTABIICHBI PA3IHYHBIC (DOPMBI H pa3MepsI IecTa (KBaApPaTHBIC HTH IIIHHAPHYCCKAC IECTHI), HCIIOJIb3YEMbIC B
IATH Pa3IUYHBIX UCTIBITAHUAX BO3pacTaromei cnoxkxuoctd. Ha ®ur. 47B npuBeacHSBI pe3yIbTaThl ITH HCIIBITAHHH
yepes 72 yaca nocie nocyueuero eeeacHus. Ha ®ur. 47C npuBeacHSI pe3yIbTaThl ISTH HCIIBITAHAI Uepes3 3 HeaeIu
NOCAE MOCICAHETO BBEACHUSA. Mpimn, xotopeiM BeOAWIH PPF1, mpoacMOHCTpHpOBANTH 3HAYWTCIBHO 00JICC
BBICOKHH YCIEX IPH MPOXOKICHUH IIECTA BO BPpeMs HCIBITAHHA 5 TeCTHpPOBaHUA 1 (depe3 72 vaca mocne BBEACHUA)
H BO BpEM: HCHBITAHHA 4 TECTHPOBaHHA 2 (depe3 3 HEACHH NMOCNe BBEACHHA). Bce AaHHBIC NMPEACTABICHBI KAk
CpeaHee + CTaHAApPTHAA omHuOKa cpeaaero. (**P < 0,01, OMHOMWHATBHBIH KPHUTCPHIA).

Ha ®wur. 48A-48F mpeacTaBieHbI THCTOIOTHYECKHUE PE3YIBTAaThl OKPAIMBAHKA CTPHATYMA H THIITOKAMIIA.
Ha ®wur. 48A npexncrasieno okpammsanne CD68 B ctpuaryme. Ha ®wur. 48B mpencrasnero okpanmmsanne CD68
B runmokamric. Ha ®ur. 48C mpeacrasncHo okpammBanme Iba-1 B ctpumatyme. Ha ®ur. 48D mpeacrasicHO
okpamusanne Iba-1 B rummokamre.

Ha ®wur. 48E npeacrasieno okpamusanue NeuN B ctpuaryme. Ha ®ur. 48F npeacTtapicHO OKpalIHBaHUE
NeuN B rummokamme. Ha >tux Qurypax BumHO, 4TOo MBIIm, KOoTOpsIM BBOAmMIH PPF1, mpomemoHcTpHpoBamn

CHIDKCHUC MUKPOTIHO3a (HCHPOBOCTAICH:) TIO okpammBanuio Iba-1 m CD68 kak B CTpHaryMe, Tak U B THITIIOKAMIIC,
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H MOBBINICHHE BBDKHBACMOCTH HEHPOHOB N0 OKpammBaHHIO NeuN B CTpHaTyMe W rUmmokamme. Bce maHHbIC
MPSACTABICHBI KaK CPSIHEE + CTAHAAPTHAA OommOKa cpegHero. (FP< 0,05,**p< 0,01,***P<0,001, f-xpurepuii aisa

HE3aBHCHMBIX BHIOOPOK).

u. IIpumep 21

PPF1, HAS] mnm KOHTpOJBHBIH cosieBoii pacTBop BBOMWIH 12-MecsunbiM MbimaM (NOD.Cg-Prkdscid
2rgtm 1 Wj1/Sz]), mumusa «NSG»). HASI npencrasmseT coboit mmeromuiics B mpoaake HAS ¢ Oonee, yem 95 %
anp0yMHHA YENIOBCKAa (M0 OTHOIICHHIO K O0meMy KOamuecTBy Ocnka) B 5 % pactBope (macc./06., 50 1/m),
MOJTyYCHHBIH METOAOM (DPAKIIHOHUPOBAHUS B XOJOIHOM CIIUPTE, U MOJYUYCHHBIH W3 0OBEIUHCHHOH YeIoBeUeCKOH
IUIA3MBI OT JOHOPOB. 3a HCKIIOYCHHEM 0CO00 OroBOpeHHBIX ciaydacB, HAS1 BBomAT B mpuMmepax B JaHHOM
JIOKYMCHTC B €CTCCTBCHHBIX YCIOBHSIX C HCIOJIB30BaHHEM 5 % pacTBopa. MblImam OCYINECTBISIH B/B BBEACHHC
PPF1, HAS] wmm CTEepHIBHOTO COJICBOTO pacTBOpa IpPH J03¢, paBHOH 150 MKJI, €KECYyTOYHO B TEUCHHE 7
NOCNIEI0BATEIBHBIX CYTOK H AHATH3HPOBATIH B OTHOIICHUH NMOBSACHHA Yepes3 4 HEACTH NMOCIC MOCTCAHEH JO3bL.

Ha ®wur. 49 npeacrasncHa 3aaeprKka BHIX0Aa U3 TadupuHTa bapHeca Ui HaX0KICHHA MBIIIBIO BHIXOTHOTO
oTBepcTHA Ui Mbimel, koropsm BBoautu PPF1, HAS1 u 6a3ossni pactBop. Mpmmm, kotopsiM BBoauau PPF1,
HAXOJWJIH BBIXOJHOE OTBEPCTHE 3HAYHTEIBHO OBICTPES, YeM JKHBOTHBIC, KOTOPBHIM BBOJMIHN OA30BBIH PacTBOp. JTH
JAHHbBIC AEMOHCTPHPYIOT, uT0 PPF1 3()()ekTUBHO ycHmMBacT KOTHUTHBHYIO (DYHKIHIO Y CTapbIX )KUBOTHBIX NSG, B
TO BpeMs Kak BBeAcHHE HAS] He Oka3pIBaeT HUKAKOTO BIIMHHA HA THINOKAMII-3aBHCHMYIO MaMATh. Bce gaHHBIC

MPEACTABJICHBI KaK CPeIHEe + CTaHAapTHAM ommoOka cpeanero. (*P < 0,05, f~kpurtepuii A1 HE3aBHCUMBIX BBIOOPOK).

v. Ilpumep 22
Knunuueckue napaouemet ¢ ucnonvsoganuem PPF.
€Y BA, om neexoii 0o ymepennoii. My>K4HH 1 >KCHITHH B Bo3pacte 60 JIeT U cTapiie, HMCIOIIIX

BA, oT nerkoii 10 YMEPCHHOW CTENICHH, CIyUYalHBIM 00pa3oM pachpeneiirorT ans moayueHus 100 M wmm 250 o
PPF1 pa3 B CyTKH B T€YCHHE 5 CYTOK (IPEPBIBUCTOC MPHUMEHEHHE») Ha 1 HeAemo u 13 Heaemo UCCICIOBAHUA C
o0mieii MPOJOIKUTEIPHOCTEIO 6 MECAICB. B TeUeHHE ABYX NEPHOJOB 5-CYTOUHOTO JO3HPOBAHUSA, CYOBEKTHI
HAXOZATCS B CTALIMOHAPHBIX OTACICHUAX W HAOMIOZAIOTCS C LETBI0 OOJErdYCHHs OLCHKH OC30MACHOCTH, W BCC
CYOBEKTBHI MPOXOAAT BU3HT CKPHHHWHIA, BU3UT JUI1 OLCHKH HCXOJHOTO COCTOSIHHS, BH3UTHI BO BPEMS JICUCHH,
TIOCJICAYIOINNE KOHTPOJBHBIC BH3HTH, W BH3HT B KOHCI[ HCCICIOBAHHS/AOCPOYHOTO MPEKPANICHHS Y4YacTHs B
uccneaopaHny. OueHKy OC30MAaCHOCTH W NMEPESHOCHMOCTH HMPOBOIIT NPH KAXIOM BH3HTE. HEHpPOKOTHUTHBHBIC U
JBUTATCIbHBIC (DYHKIHMH OLICHHBAIOT BO BPEMs HAYAIHHOTO BH3UT W BO BPEMs NEPHOIMUCCKHX MPOMEKYTOUHBIX
BH3HUTOB NOCJIC JO3HPOBAHHUA.

[lepBruyHBIE KOHEYHBIC TOUKH NPEACTABISEOT cO00# 0€30MacHOCTh, NMEPEHOCHMOCTh W BBIIOIHHMOCTH
KaKAO0H CXEMBI IPUMECHEHIA. Be30MacHOCTh ONPEAeIIeTCA YaCTOTON HEIKEIATENbHBIX ABICHHUN, BO3HUKAOIIUX BO
BpeMs JeueHIA. [IepeHOCHMOCTh ONPEeeIIETCS O KOJTHYECTBY CYOBCKTOB, 3aBEPIIHBIINX 8-HEACTBHBIN KypC C 110
MEHbIICH Mepe 5 HH(Y3UAMH, ¥ CYOBEKTOB, 3aBEpIIMBIINX 24-HEACTBHBIN KypC C 0 MeHbIIeH Mepe 10 nH}py3usIMu.
BBIMOTHIMOCTD HCCIICIOBAHUS OMPEACIACTCA 0 KOIHICCTBY CYOBCKTOB, 3aBSPIIUBINUX Kypc U3 5 u 10 wH}pY3Hit.
BropuuHbie KOHEYHBIC TOYKH ONPEACIIIOT IOTCHIHMATbHBIC 3(P(QECKTHI HA KOTHHTHUBHYH) (DYHKIHMIO, HCHOJbB3YS
Pa3IHYHBIC YCTAHOBICHHBIC KOTHUTHBHBIC NIOKA3ATEIH, BKIIOUAsA KOTHUTHBHYIO MOAIIKANY IIKAJIBI ONCHKH TOKECTH
6onezHn Amsuredimepa.  MccnenoBaTtenbCKHe KOHCYHBIC TOYKH BKIIFOYAIOT OLCHKY H3MCHCHHH B COCTaBE H

pacmpeaeacHHE OHOMAPKEPOB KPOBH, 4 TAKXKE H3MCHCHHUS B MATHHTHO-PE30HAHCHOH TOMOTpaduu.
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) b4, om nezkoii 0o ymepennoii. Jlpe Tpynmbl CyOBEKTOB C AWATHO30M OT JIETKOH 10
yMEpeHHOH BA paHZOMHU3UPYIOT JIA aKTUBHOTO JICUCHHA ABOWHBIM CIICIBIM 00pazoM. Bce CyOBEKTHI MOTy4aroT
OHY HH(Y3HIO B CYTKH PAHIOMH3HPOBAHHON JO3BI B TCUCHHC 5 CYTOK moApsAa HA 1 13 HEACTIO C ITHTCIHHOCTHIO
HCCIeA0BaHMs, cocTaBsBLeH 6 Mecanes. CyOBEKTOB PAaHIOMHU3HPYIOT B OJMH H3 CICAYIONINX ABYX YPOBHEH 103:
100 ma u 250 ma PPF1. I'pynmsl OO3HPOBAaHHA TAKKE PA3ACAOT MO NOAy. IIpOJODKHTEIBHOCTH BBEACHHA
cocTapisieT 2-2,5 yaca, a CKOPOCTh TUTPOBAHHUS BEIOUPAIOT COTIIACHO J030-CHEUU(PHIHOMY PYKOBOACTBY, TAaK YTOOBI
BBOJIHTH BCIO I03Y.

CyOBEKTH VYACTBYHOT B JOMOTHHTCIPHOM HcciemoBanmu OmomapkepoB LICXK (umepebpocmuHambHON
JKUAKOCTH). Takue CyOBEKTHI MPOXOAAT ABE EoMOapHbIe myHKIwH ;i coopa LICK, mepsyro A0 HAYaIBHOH O3B, a
BTOPYIO NOCJIC MOCaeAHEH 10351, HeHpOKOTHUTHBHBIC U IBHIATEIbHbIC (DY HKIIHH OIICHUBAIOT BO BPEMs HAYAIBHOTO
BU3HTA, A OLICHKY B IIEPHOIUYCCKHE IPOMEKY TOUHBIX BU3HTHI OCYILECTBILIOT MOCTIE JO3UPOBAHHS.

Omnpenensaior 6€30MacHOCTb, IEPEHOCHMOCTh H BBIMOJTHUMOCTD KO)KTOH CXEMBI MPHMCHEHU. B TeucHue
HCCIICAOBAHMA ONPEACIIIOT M 0000MAI0T KOTHHTUBHBIC OLCHKH, BKIIOUas cieayromue: KpaTkasd mkana OLCHKH
neuxmyeckoro craryca (MMSE); 11-ctymeHuaTas KOTHHUTHBHAs MNOJINKANA INKATHl OLCHKH TOKECTH OOJC3HH
Amprreiivepa (ADAS-Cog/11); TecT ¢ IOCKOH ¢ mazaMu I BCTABKH IUTBIPCH; TECT HA CKOPOCTh OMPCIACIICHUS
kateropuii (CFT); xiuHIUYEeCKas pSHTHHIOBAs IIKana ASMEHIWH — cymMma yekOokcos (CDR-SOB); kooneparuBHOE
HccaeaoBaHue 0OJe3HH AJnbLreiiMepa — AakTHBHOCTh NOBceAHEBHOH km3HH (ADCS-ADL); koomeparuBHOE
HccaeaoBaHue 00JIC3HN ANbIreiiMepa — OI[CHKA H3MEHEHHS N0 IIKAJIe 00IEro KIHHNUeCKOro BneuariacHus (ADCS-
CGIC); onpocHUK a7 OICHKH Hewpomcuxuatpuueckoro coctosHus (NPI-Q) u HEHpOKOTHHTHBHBIC AHATH3BI
Savonix, 1 HoBTOpeHUE HU(P B NPSIMOM H 0OPATHOM MOPSAKE.

(3) bonesnv  Ilapxuncona. CyOpekToB ¢ 00ne3Hpr0 IlapkuHCOHA M KOTHUTHBHBIM
HAPYIICHUEM PAHAOMH3HPYIOT HA JBE TPYHIBI: 2 MEPHOAA AKTHBHOTO JcucHHUS u mianc6o. CyOBeKTHI MOIy4YarOT
OXHY WH()Y3UIO B CYTKH AKTHBHOTO JICUCHUS WM IDIANECO0 B TCUCHHE 5 MOCICIOBATEIBHBIX CYTOK («IPEPBIBUCTOC
JO3UPOBAHUCY») B TCUCHHE NMECPBOW HEJCH MCCICAOBaHUA. B TeueHne 13 Hemenm 0Oe TpymITbl MOJYHAIOT AaKTHBHOC
JCUCHUEC B TCUCHHE 5 CYTOK MOAPSAA, a MPOJOJDKHTCIBHOCTh HCCICIOBAHUS COCTABISICT OKOJO 7 MECSLEB.
ITpoaoKATCTPHOCTh BBCACHHA COCTABICT 2-2,5 yaca, a CKOPOCTh THTPOBAHHA BBIOHPAIOT COTJACHO J030-
crnenu(pUIHOMY PYKOBOJCTBY, TaK YTOOBI BBOAUTH BCIO I03Y.

Omnpenensror 6€30MaCHOCTD, IEPEHOCHMOCTh W BBIMIOJHAMOCTD KA)KAO0H CXEMBI IPHMCHEHUS. B TeucHue
HCCIICAOBAHMA ONPEICILIIOT KOTHHUTHBHBIC W ABUrateibHble (pyHKuwH, BKMoUas: MoCA; mpoaomKHTeIbHOCTE U
CTCTICHP BHUMAHUS, KPAaTKOBPEMEHHYIO MaMATh M smm3oauueckyio mamare B CDR-CCB; MDS-UPDRS3; MDS-
UPDRS?2; SE-ADL u CISI-PD.

HzobpeTeHne He OTrpaHUYICHO KOHKPETHBIME OITMCAHHBIMA BAPHAHTAMH OCYIICCTBICHHUS, IOCKOJIBKY OHU
MOTYT BappupoBaThesa. CrnexyeT Takke MOHUMATh, UTO yIoTpeOsieMas B JAHHOM TOKYMEHTE TEPMHHOJIOTHS
TPUMEHACTCS TOJIBKO U ONTUCAHHS KOHKPETHBIX ACTICKTOB M HE IMECT OTPAHHIHUTEIFHOTO XapaKTepa, MOCKOJIbKY
00BEM TAHHOTO H300PETCHIS OTPAHIUCH TOJIBKO IpHiIaracMoi (popmyioi n300peTeHHS.

Korna mpuBoauTtcst tnana3zoH 3HAYCHUH, ClIey€eT MOHAMATh, YTO JAHHOEC H300PETCHHE OXBATHIBACT
K)KJ0€ MPOMEKYTOYHOE 3HAYCHHUE C TOYHOCTHIO JI0 ICCATOTO 3HAKA HIDKHETO MPEZCTA, €CIH B KOHTEKCTE SIBHO HE
VKa3aHO WHOE, MCKAY BEPXHHM H HIDKHHM ITPEICIOM 3TOTO AWATIA30HA, a TAKKE JTF000E IPyroe YKA3aHHOS HITH
MPOMEKYTOUHOE 3HAUCHHUE B TAKOM VKA3aHHOM JHana3oHe. BepXHu 1 HHPKHUHN MPEACIIbI STUX MEHBIINX

AAANAa30HOB MOTYT HC3aBUCUMO OBITh BKITFOUCHBI B MCHBIITHC JAAATIA30HBI H TAKKC HAXOOATCA B PAMKax
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H300PETCHIA, KPOME JIFOOOTO CHCIHAIBHO HCKIFUCHHOTO MPEeia B YKA3aHHOM Juana3oHe. Ecimu ykazaHHBIH
JHUATIA30H BKIKOYACT OJWH WK 002 MPeena, UATIA30HbI, HCKIIOYAOIIIE OXWH WIIH 004 3THX BKIFOUCHHBIX
npeaena, TakKe BKIIOUCHBI B JTAHHOE H300PCTCHHE.

Ecmm He yka3aHO HHOE, Bce yHOTpeOIsIEMBIC B JAHHOM JOKYMEHTE TEXHHYCCKUE H HAYYHBIC TEPMUHbI
HMCIOT OOLICTIPHHATOS 3HAUCHAE, IOHATHOE TIOOOMY CIICIHATACTY B JAHHOW 00JACTH TSXHUKH, K KOTOPOil HMeeT
OTHOINICHHUE HACTOSINEE H300peTeHue. XOTs I0ObIe CIOCOOBI M MATEPHAIIBI, AHAIOTHYHBIC WIN SKBUBAJICHTHbIC
OIMMCAHHBIM B JAHHOM OOKYMCHTC, TAKIKEC MOTYT OBITh HCIIOJIb30BAHBI npu HpaKTH‘IeCKOﬁ peamu3anuu UM
HCTIBITAHHH HACTOALICTO I/1306peTeHI/I}I, Jajiee 6}7}1}7 T OMUCAHBI THITUIHBIC HITFOCTPATUBHBIC CIIOCOOBI H MaTCpHUAaJIbL.

Bce r[y6m/n<au1/m U NATCHTBI, HUTHPYCMBIC B JAHHOM OIMHCAHWH, BKIIFOYCHBI B Z[aHHbeI JAOKYMCHT
TMOCPEACTBOM CCHUTKH, KaK €CITH OBI OBLIO YKA3aHO, YTO KAXKIAsA OTACIbHAA My OTHKAINS HIH NATCHT OBLIH
CIICIHATTPHO 1 HHAWBUAYAJIBbHO BKITFOUCHBI MOCPCACTBOM CCBHIJIKH B I[al-ﬂ{blﬁ JAOKYMCHT JJI PACKPBITHA H OITHCAHUA
CHoco00B /MK MAaTEPHAJIOB, B CBA3H C KOTOPBIMH IUTHPYIOTCS My Oaukanuy. Llutnposanue mmo6oif myOmikanuu
NPEICTABICHO B OTHOIICHHUH €€ ONUCAHKA IO JAThI IOJAYH U €T0 HE CIEAYET TOJIKOBATh KAk MPU3HAHUE TOTO, UTO
HACTOSIICEe H300PETCHHE HE HMEET PaBa JaTUPOBATh TAKYIO MyOIHKAIMIO O0Jice pAHHUM YHCTIOM H3-3a ACHCTBHSA
Oouiee panHero u3obpereHuA. boree Toro, JaThl MpeICTaBICHHBIX MyOIMKAHMN MOTYT OTJIMYATHCA OT (PAKTHUESCKUX
Jar myOauKaImii, 4To TpeOyeT He3aBUCHMOTO ITOATBeP KIACHHA.

Crenyet oOpaTuTh BHHMAHUE Ha TO 0OCTOATEIBCTBO, YTO HCIIOIB30BAHUE B JAHHOM OIIHCAHUH H B
nmpuIaracMoii (popMyie u300peTeHUs (JOPM CAUMHCTBCHHOTO YHCJIA BKIFOUACT CCHLUIKH HA MHO)KECTBEHHOEC YHCIIO,
€CIM B KOHTEKCTE IBHO HE yKa3aHO mHOe. ClieyeT TakKe OTMETHUT, YTO B (JOpMYIIy H300PETCHHA MOTYT BHOCHTHCS
NPABKH C LIEJIbI0 HCKIFOUCHUS JTFOOBIX HE0O3aTeIbHBIX 31eMEeHTOB. ClIeJ0BaTeIbHO, JAHHOE YTBEPKICHUE TO/DKHO
CIIY’KHTB B KAUECTBE MPEIABAPUTCIBHOTO OCHOBAHMUS U HCTIOIb30BAHMS TAKOH HCUCPIBIBAIOIICH TCPMHHOJIOTHH,
KaK «HCKJIOUHTCIBHOY, «TOJBKOY» H T. I. B CBS3H C YKA3AHHCM 3JICMCHTOB (DOPMYJIBI H300PCTCHHUS, HITH
HCTIOJTB30BAHMSA OTPHIATCIHHOT0Y» MPU3HAKA.

Kax 6yzeT HOHATHO CIICLHATHCTAM B JAHHOH 00JIACTH TCXHUKH ITOCTIC MPOYTCHHSA 3TOTO OMHCAHHS,
I(.':DKL[BIﬁ U3 OTACIBHBIX ACIICKTOB I/1306peTeHI/I}I, OIMMCAHHBIX U MPOUJITFOCTPHPOBAHHBIX B JAHHOM JOKYMCHTC,
HMCECT OTACTBHBIC KOMIIOHCHTHI H MMPHU3HAKHU, KOTOPBIC MOTYT OBITH JIETKO PAa3BCOUNHCHBI HITA 06LCI[I/IHCHLI C
MPU3HAKAMH JEFOO0TO M3 IPYTHX HCCKOJIBKAX ACTICKTOB H300PCTCHHA 0¢3 OTCTYILICHHA OT 00BEMA HITH CYIHOCTH
HacToAmero n300peTeHus. JIr060ii yKa3aHHbIH CII0cO0 MOYKHO OCYIICCTBHTH C IIOMOIIBIO YKA3aHHO U
TOCTICIOBATCIFHOCTH ICHCTBHIA WITH C IOMOIIBIO JTEOOOH APYTOH JTIOTHUCCKH BO3MOYKHOH MOCICIOBATCIBHOCTH.

XOT4 BBHIICTPHBEACHHOC H300PETCHIE OBUIO MPOMLTFOCTPHPOBAHO H OMHCAHO JOBOJIBHO MOIPOOHO
TIOCPEACTBOM I/mmocrpaunﬁ U IPUMCPOB C LCIBI0 ACHOCTH MOHUMAHHUA, JOJDKHO OBITH QUCBHAHO CIICHHHATTUCTAM B
JAHHOH 00JaCTH B CBETE HACH HACTOSIICTO H300PETCHHUS, YTO ONPEACICHHBIC H3MCHECHHUS U MOJU(PHKAIIMH MOTYT
OBITH CACTAHBI B HCM 0€3 OTCTYILICHHSA OT CYIMHOCTH WIH 00BeMa MpHaaracMoi (popMyJIel H300PCTCHUS.

COOTBETCTBCHHO, PEAIICCTBY FOLICE MPOCTO HILTIOCTPHPYCT NPHHIHIEI H300peTeHus. ClieyeT MOHAMATb,
YTO CIICIUAUCTHI B JAHHOH 0OJIACTH TEXHUKH CMOTYT Pa3paboTaTh Pa3IHIHbIC YCTPOHCTBA, KOTOPBIC, XOTS SBHO H
HC OIMUCAHBI 1 HC MOKA3aHbl B JAHHOM JOKYMCHTC, BOIIOINAOT MPUHIIUITBI JAHHOTO H306peTeHI/I}I H BKJIFOYCHBI B
€ro CymHoCcTh U 006eM. KpoMe Toro, Bce MpHMEPH! H YCIOBHBIC (DOPMYTHPOBKH, IPHBEACHHBIC B TAHHOM
JOKYMCHTC, B OCHOBHOM IIPCAHA3ZHAYCHBI AJIA TOTO, YTOOBI IOMOYb YHTATEIO ITOHATH TIPAHIUITBI H306peTeHI/I}I H
KOHICTIITHH, BHCCCHHBIC I/1306peTaTeJ'I}IMI/I B PA3BUTHC YPOBHA TCXHHUKH, H JOJDKHBI PACCMATPHUBATHECA KaK HE
OIPAHUTUBAIOIIHAC TAKHC KOHKPETHO NCPCUHCICHHBIC MPUMCPHI U YCJIOBHAL. Bonee TOTO, BCC MPUBCACHHLBIC B
JAHHOM OOKYMCHTC YTBCPKACHUS, H3IATarOIUC MPUHITAIIBI, ACTICKTHI H ACTICKTHI I/1306peTeHI/I}I, a TAKXKE €TI0

KOHKPETHBIC PUMEPHI, MPETHAZHAYCHBI IS 0XBATA KAK CTPYKTYPHBIX, TaK H (DY HKIHOHAJIBHBIX YKBHBAJICHTOB.
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Kpome Toro, npennonaraeTcs, 4To Takie SKBHBAJCHTHI BKIIFOYAOT KaK H3BECTHBIC B HACTOSINCE BPEMS
SKBHBAJICHTHI, TAK U 3KBHBAJICHTHI, pa3paboTaHHbIC B OYAyINEM, TO €CTh JIOOBIC Pa3pabOTaHHBIC 3JICMCHTHI,
KOTOPBIC BHITTOJHSIOT Ty e (DYHKIHIO, HE3aBUCHMO OT KOHCTPYKIWH. 110 3T0M nprymHe 006eM HACTOSIIETO
n300peTeHA He IPETHA3HAYCH U OTPAHHYCHHS TIOKA3aHHBIMH H ONICAHHBIMHU B TAHHOM JOKYMCHTE
MPUBOAMMBIME B KQUeCTBE IPHMepa acniekramu m3o0pereHms. Ckopee, 00bEM H CYIHOCTh JAHHOTO H300pETEeHHA

BOIUIOIICHBI B IpHJIaracMoi (popmyie n300peTeHus.
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10.

11.

12.

13.

14.

DOOPMVIJIA U3OEPETEHUA

Cnoco0 neueHHS CyOBEKTa C JHATHO30M KOTHHTHBHOTO HAPYLICHWS, BKIIOYAIONMH BBEICHHC

3(1)(1)6KTI/IBHOI‘O KOJIHICCTBA q)pammn ITIa3MBI C HCITOJIb30BAHUEM CXCMBI MPECPBIBUCTOTO MPUMCHCHHAA.

Crnoco0 mo 1. 2, OTIHYAOIIHICS TEM, YTO (PPAKIHS IIA3MBI MPESACTABILICT COO0H (PPAKIHIO OCITKOB IJIA3MBIL.

Crnoco0 mo 1. 2, oTau4aroImuiics TeM, uTo (ppakius OSIKOB IIa3Mbl coaepskut oT 83 % 10 95 % anpOyMuHa.

Croco0 1o 1. 3, OTJIMYArOIHICS TeM, YTO (ppakuus OCIKOB IIa3MbI MPEACTABIACT COOOH HMEIOLIYIOCS B

mpoaaxe (PPaKIHE0 OCIIKOB ILIA3MBL

Crnocob mo m. 1, oTnuyaromuiics TeM, 4to (ppakumsa mIa3Mbl OPEACTaBIACT co00if OCTKOBHIN mpemapar

000TaIEHHO M OSIIKOM IIJIA3MBI.

Cnoco6 1o mo6oMy H3 MPEAIICCTBY FOIHUX My HKTOB, OTIHYAIOMIHHCS TEM, UTO (DPAKIMIO IIA3MBI IOy HAKOT

U3 IJIA3MBI OT TPYIIIBI MOJIOABIX HHOAUBHIOB.

Cnoco06 mo mo6oMy H3 MPEIIICCTBY FOIUX My HKTOB, OTIHYAIOMIHICS TEM, UTO (DPAKIMIO IIA3MBI IOy HAKOT

M3 PENAPATa KPOBH MIIEKOTHTAFOILETO.

Cnoco® mo m. 7, OTIMYAFOINMICS TEM, HYTO MPEHAapaT KPOBH MIICKONHUTAIOINETO MPEACTABIBIET COOOH

npernapaT KPOBH YCTOBCKA.

Cnoco®6 ncueHHs CyOBEKTa C [JHATHO30M KOTHHTHBHOTO HAPYLICHHS, BKITIOYAIONIMH BBCICHHC

3(1)(1)CKTI/IBHOI‘O KOJIHMYCCTBA MOJIOIOH IIJIA3MBI C HCIIOJIB30BAHUEM CXCMBbI MPCPBIBUCTOTO MPHUMCHCHUA.

Crnoco0 o roboMy U3 MPSAMCCTBYOIIUX MY HKTOB, JOMOJHHTSIFHO BKITFOYAKIHN MOHHTOPHHT CYOBCKTA

B OTHOIICHUH YJIYYIICHHS KOTHUTHBHOH (DyHKIUH.

Crnoco0 mo Tr00My U3 MPSIMICCTRYFOIMX My HKTOB, OTIHYAINUHCA TEM, UTO CYOBCKT MPEACTABIHICT COO0H

MJICKOIIUTAROIICC.

Crnoco0 mo 1. 11, OTTHYAOIIHIACS TEM, YTO MIICKOTTHTAIOMICE MPSACTABIACT COOO0I UCTOBCKA.

Crnoco0 mo mro00My W3 NMPCANICCTBYIOIIMX MYHKTOB, OTIHYAROIMUHACA TSM, YTO (DPAKIMIO MIA3MBI WA

MOJIOAYFO TIIA3MY TOJIYHAKOT OT TPYIIIBI MOJIOABIX HHIUBH/IOB.
Crnoco0 mo mo00MYy W3 MPCOIICCTBYIOINMX MYyHKTOB, OTIHYAOINHANCA TEM, YTO CXCMA MPCPBIBHCTOTO

NPUMCHCHHA BKIIIOYACT BBCACHHUC (l)paKI.[I/II/I IIa3MBbI HJIH MOJIO].'[OfI IUIA3MBI B TCUCHHC ILITH-CCMH

TIOCJICAOBATCIIBHBIX CYTOK.
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15.

16.

Crnoco0 mo moboMy W3 MPEAMICCTBYIOIUX MYyHKTOB, OTITHYAKIIHNCA TEM, YTO CYOBEKT CICAYCT CXCMC

yr[pam{ennﬁ TOCJIC MOJTHOTO BBCACHUA CXCMBI MPCPBIBUCTOTO NMPUMCHCHUA.

HaOop ans mpuMeHEHHA IPH J€YEHUH Y CYOBEKTa KOTHHTHBHOTO PACCTPOHCTBA, MPHIEM HA0OP CONCPKUT

KOHTCHHEP, coaepskamuii (Ppakmuro IIa3Mbl, ONMHCAHHYIO B TF0OOM w3 1. 1-8 u 13.

65



dwur. 1

>

Paccrondue (mm)

40000~

Lo

0000 -

20080~

10000

Conesoi
pp

PPF1 3x/es PPF1 npepsis.

67

% BpEMEeHW B LeHTpe

oo
?

Conesoi
p-p

-1

PPF13xeq PPF1 npepsis.



®dwur. 2

110+

)

%

100 gz -=vemmmsmmmmmmmmcannamnnnannsas S

-~ Conesoi p-p
-8— PPF1 3x/Heq.
--0-- PPF1 npepbiB.

o
<

WNameneHne maccel Tena (
o)
et

=4

Lo
=
P -
_b-
m'—w

68



dwur. 3

_ 150+

%* %

100+

n
L
i

DCX (konuyecTtBo kneTok/3M)

Lo
1

Coneso# p-p PPF1 3x/Heq. PPF1 npepebig.

69



= 150+
™
=
o)
& dede gk
2 100-
o) *
23]
5 ‘
)
=
£ 50-
g
>
jE— -

Coneeow p-p PPF1 3x/Hen. PPF1 npepbiB.

70



dur. 5

150~

B ad

(neMoLa 08198RULIoN) XD d

T
o o <
o

71



_::_:_::_:::

! T
O o
<O w

150+

g

(nepoLan ogLoannuoy) AI79

dur. 6

72



dur. 7

(v}
=
R
N
x O
Liy] F—
8 o <*
el
3o ™
O =20
R S N
X ¢ 0
¥ L S
i ] i ] [
o o o o -
o~ S 0 O bre
™ o

(0) BuLOdegaL0 ologeLen off exxdereg

WNcnbiTaHue Neo

73



dwur. 8

_ 150+

1)

DCX (konuyecTtBo kneTok/3U

100-

* &

Conesoit  Mornogas  PPF1 Crapas nnasma
0-p nnasma

74



dwur. 9

dkkk

dedkdok
g

i T
b= o
o Iy

150-

g

(NepoLaL 08108RMLION) AT

Monogas PPF1 Cra

0,

pad nnasma

nnasma

7
Y

Coneso
p

75



®wur. 10

W Hosoe nneuvo

s V3BeCTHOE nnevyo

80~

76



£
w2
fowe

(e0OHLO28EN/B080H)

gofoxs o

g109hMUOY

77



BAY (kneTkn)

78



o }m. o
ﬂ%ﬂ&?&?

o
u)&&}@ S
et

(MoLawn og-uod) X0d

79



dwur. 14

.%! m T 1

(MEpOLBLN 08108RULION) X[

80



dwur. 15




dwur. 16

& & &
[ . S

aay* (knetok/31)
e
=

82



dur. 17

Henporexes
3 mecsua 6 mecaues
S 100004 | ees
80004 | -

6000+

20004 __

DCX (konuuectBo kneTok/3
S
8
i

T T T T YnpakHeHure

@04\ Q Nevenwve

83



dur. 18

Mponudepauyuns KNeTok

% 3 mecsaua 6 Mecsies
s@:ﬂ- ; R j

600~

400~

- - 4+ 4+ - - 4+ &+ YnpaxdeHue

;’Q .M, pS. o : N bS] qh“’
ézﬁ QQQ%@Q QQ”" éﬁ QQZ{_;){»Q Q‘z' NevyeHne

84



dur. 19

BbpkMBaHue KNeTok

3 mecsaua

6 mecsues

dedk

85

g
¥

YnpaxHeHue

NevyeHwne






®Dwur. 21

BebkMBAHWE KNETOK B NNA3ME W NPENAPATAX NNA3Mb!

Ekkad

&
o
E

oy
=
i

=2
3

T

EBEOY {(konuuecTeo knetokl 3k}

CGQE&W PUANBEYMIAH MM
p-p

Hefiporeqes B nnasme W NPEnaparax niasmis

%

g

g

g8

DCX {konuuecTeo knetok/3M)
T

p-p

87



HC

LSYH
lddd
HUWAGALyhd

e

2PBHOM CeTH
HC

_ FauodiHoy

HC

LSYH
bddd
HUWAgaLNyhd

E 3

HC

quodiHOMN

MCX AKTHMBHOCTL H

| I IR I I —
2 $ 8 R & °

HWUW G/W180 NamIauos 08-Lioy

dur. 22

14 cyTHM

7 CyTHM

88



®dwur. 23

NMapapurma 5 e i .
Hemnﬁﬁ Hepena 1 Henanﬂ 2 He;germ 3 He,aam 4 Henenas Heﬂenn 5

Crapan nnasma

IR

Mapagurma 2 —— —— —

Hepens & Henens 1 Henena 2 Hepens 3 HenenM

!C'rapam nnama 580

| l484

Hepens 1 Hepgenn 2

Napaaurma 3

C*rar:uaﬂ maaw& con

|
| _

Hepena Hm&nﬂ i Hvaa&nﬂ 2 Hegena 3 Hepenn4 Hepgenab

Napagurma 4

89



dur. 24

A VCAM-1 B VCAM-1
2 560 "
g 200 b =009 P 400 .
S5 1501 2E 3004
& =]
§ = cg
@0 100 & I 200-
S g2
% kg
t% iy 2T 1004
| o ‘
c .,
e - 0 ...
Conesol  Crapas Coneson  Crapasn
pp nnasma p-p nnasma
Zxfuenenn Infmenens
Axanus yepes 48 4 nocne nocnegHel noak
C VCAM-1 D VEAM-1
o 200 w 15D
H o
iy
EE 1504 8 o
g8 & E 100
g g8
@ I 100 ® =
o= 83
8 g5 5
55 2%
= e
[ : ) ' -
Conesoit  Crapan Conesoit  Crapas
p-p nnasma p-p  nnama
npepLBuCToR NpepeBUCToR
npusHEHNS npUMedesue
Ananua vepes 48 4 Ananua sepes 21 cyTam
noche NocnenHed Ao3L nocne nocnegHeR ﬂmb‘

90



B peX C DeX
< 3000y 2000

£ 25004 Q 2500

£ 20001 % 2000

S 1500, 8 1500+

% # £

E§ a0 | 23 1000

0 500 O sp0-

, ¥ Canesan Crapas ¥ Conencn Crapas
eli] FLETanA i & NNA3MA A a3
2xmenens Ixfvenens nNpepLIBUCToE
npuMeHeHue
Ananna yepes 48 4 AHanua 4epes 21 cyTim
NOCHE NOCHSIHEN 0036 NOGNE NOCNeHER Dok

91



dur. 26

NaGnpunt Bames

3anepxxa (cek)

Cyrin 1 CyTin 2 Cyrn 3 Cymand

92



e~
s
™
>

4 cyTKM

3apepxka Ao Beixona
(nocnegHue TpW UCNEITAHWA)
=008

(#e2) eoxims ot swadg

it
o
o
o
E
L

Mraana

'y
&

93



Dur. 28

A Bpemenu (T1-T3)

L # il = s 3

el I R B .
B i e o3 g e

(#80) swada soHHaLUWOHONED

nnasma

94



©
=
)
jx]
=
[t
®
]
o
]
b=
&)

&
o
o
o
o
e
ey
(=]
Q

0.056

pll’i;

95

i
ﬁ,

(UHeovl » oHesosuuewdoH)
BKUODBdLONE BEHAUSLUOOHLD

dur. 29



®dur. 30

KawHogas kucnota
35 mrikr

PPF1

|

I

Con.

l

1 cyTkM 2 cyTKm

3 cyTkK

96

4 CyTKK

S cyTeu

6 cyTku



dur. 31

A

% noporoso# obnactu

CD68
H.C.
' p=0.06 ‘

40~ W

X
30
20~
10

g

Conesoil Conesoin PPF1
p-p p-p

Kouwtpone BBepexwe
KanHOBOW
KUCNOThbI

97

% noporoson obnactu

GFAP
H.C.
30 —
20-
104

Coneso# Conaoﬁ PPF1 |

p-p p-p
KoHtpone BeepeHue
KauHOBOW
KWUCIOThI



Qur. 32

Mponudepauns KNeTok
REE
7 o Ak
400
300+

200+

BLY (konudecTso knetok/3)

98



dwur. 33

DG-6wm

g PPF1

-@~ [1naueto
400

— §

0 10 20 30 40 50

Ki67 nonoxvrensHeie knetku (31)

Kon-so CYTOK nocne Ao3vupoBaHnA

99



dur. 34

100



‘Pur. 35

<

Coneso# p-p
BEF PPF1

E 2

¥
g 8 =8 °
=

R

£ 8 H0LaLn XI9HIUaLkouou
qUWERT A17g 08-L0Y

GFAP"

NeuN+

s

Conesoit p-p
ER PPF1

i ]

anﬁwm,m_ﬂ,

WE 8 %018 XIaHIUSLMKoLUoU
athkeat £[jg os-uoy|

GFap”

Neul™

101



Dwur. 36

e

ACTPOUNTI

o o o o o o
& & &
.ﬂ.lv

(woraun A9 xe08 o)
LB ATG U V4D

HenpoHsl
e

o
=
=

(MoLew £I7g xe08 %)
WiLeL A9 n JNNON

102



Dur. 37

@

A Beck moar Bea kopa WMaokoprexc

TEOLO0

2THA

KR

1

500004

cFos® KneTku

cFos*

§

=

Con PPE1 Con PPF1

103



dur. 38

maanan kopa

B

IMmazxan obnacte

A

(ORBm2/3)

m

: L3

Q. @

jle]

§ %

: c

[ T ¥ T ] m

=] b =] i cC
{(miLeLm 5049}

edoy BEHERL | -

®

i

3

-

o o

Q. =

3§

\ o &

e 88 8 8 ° <
o W O = &~
{mHraLn so-40)

SLOEUG0 BEHEBU |

C

Kopa

Kopa

(ILA)

(PL)

3
e

@

-
[

L]
(Lo, so
edox
KeHauegwuuad]]

100

=)

i

3
=

8 8 8 °
& ] =
{MHLaw so42)

edoy
seHauegwuueddHl

Con PPF1

Con PPF1

104



@wur. 39

A OobasouHoe oBoHAaTENBHOE 8 OBoHATENbLHBIA
. Agpo (AON) byropok (OT)
o . i
i 1000+
£ =
£ 3800 T E:
I b éﬁ
3 g 600+ @
28" 4004 §
] I
g8 g
2 < 2004 o
w
Q 1
=)

(-
Sal PPF1 Sal PPF1

105



106



Con. PPF1

R S
{(wLoBUgO wosolodou %)
) dv4o

,.,
i
&
€
o
O

IR A

(uioeugo wososodou %)

m L 3
@0 p-eq)
m
[+
i
pe 5
- O
) 5T
. S -
S (uioeUgo nososodou %)
.m. 8900

<

P-p

o
[
o

P-p

107



A

<

Ddur. 42

2
T

g
i

g

BupbkuBaHMe KNeToK - % uameHeHus

% vameneHua B aKcnpeccin DCX
T

>

= 400-

=

o

E

& 200+

Fre!

[an

% ;101 Conesoi
z peg
@

Z o 4 . .

* PPF16 Hen PPF19 wen PPF112 wep

Hewporenea

ks ke

. Conesoi
pp

PPE1 6 nen PPF1 8 nen PPF1 12 wen

108



dwur. 43

Macca Tena (1)

35
304 ;
254 W # L e #
204
18 ‘
- [ nnaw. = Fn PPF1

104

B

a £ ) T T

0 1 2 3 4

Hegens vecnenosaHmm

109

w

CpepgHan macca Tena (r)

Mmnnaw. nPPF1



=
-
=

SEet wmﬁw«?

m;/ S

i s

2.5

(D0OD F eeHIad))
BUMHB0d LOOTEaH! UUeq

110



o0

1.
F
o
a
=

Ir nnaw.

rnonnaw. o PPFT

4 B 4 i L]

(Hoenue/a00/ik hgy-HE V)
suHamnAUA slaHquaLeInal]

p————
(000 F eeHIado)
Toeuue BH 900844

10

111



dur. 46

T'n PPF1

L.

Fn i

(¥e0) BuHBTEU OF BWadg

112



w

{%; 3aBEPLIBHHLI NPOXOA0E)

dur. 47

T
o o,
b T
1 z ;s n‘% P N
15 s 10 BN 28 hm P16 M ] 1imm
‘r,ﬁ' § %’&, rs . p &
# g ,
S e et
¢ Vionwiranwe 1 | Moneiranue 2 Menwiranme 3 Wenwitaree 4 | Monsitaume 5

8
0
E

(% 3aBEPUBHHLIY NPOXOA0SE)

2

I'nPREY B3 rnomsy.  EE TnPRFY

1004

10 WIECTY

1
o

Honwba no wecty

o

4 5
Wcneiranme (72 4) Weneimanme (3 wen)

1 2 3 g

113



nnnay. Tn PRPF1

8 ®

- - = b=
(pgsheuu o) {ogeheu 5}
BUWERDLILIMI B go015 . SUWENOLLIIM § [-Bg)
28] -

Fnnnay nPPF1

Tnomay. Tni

Fa ) g kA 3
g 2 8 2 8 B
fogaheuL %} {ogeheuu 5}
yal Jouoy 8 B900 TR s TR J RS- |
< Q

Dwur. 48

Mmanay. 'n PPF1

Fanpay. TnPPF1

2 8 @

(pgahew 4)
NRBN EYD

200

nonau. ' PPF1

{opaheus %)

LS "DOU0H 8 NS

3

200+

114



3anepxka (cek)

120

10047 T

80~
60-
40-
20~

115

B R s e e e

9101112 13141516



	Bibliographic data
	Abstract
	Description
	Claims
	Drawings

