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Cxema NPUMCHCHHA IJIA3MbI KPOBH H MPEHIAPATOB IUIA3Mbl KPOBH AL JICUCHUA KOTHUTHBHBIX U ABUTATCIIBHBIX

HAPyIICHHI

NEPEKPECTHBIE CCBUIKW HA POACTBEHHBIE 3AABKHU

B cootserctBuu ¢ § 119 (e) pasmena 35 Coaa 3axonop CIIIA, naHHAs 3asgBKa HCHPALIMBACT MPHOPUTET
JaThl TOJAYW:. NpeaBaputeiabHON 3asBkd Ha mateHT CIHIA No 62/490519, monmanmoit 26 ampems 2017,
npeaBapuTeabHOH 3asBku HA mateHT CIIIA Ne 62/584571, noaanHoii 10 HOsOps 2017; mpeaBapuTEeIbHOM 3asBKH HA
mareHT CIITA Ne 62/623468, momaunnsrii 29 saBaps 2018, u npeasapurenbHOH 3asBke Ha mateHT CIIIA Ne 62/641194,

noJaHHeIA 9 mapra 2018; comepxaHue KOTOPBIX BKIFOUYECHO B JAHHBIH JOKYMEHT MOCPEACTBOM CCBUIKH.

OBJIACTB TEXHWUKH

JlarnHOC W300PCTCHHE OTHOCHTCA K MPO(HIAKTHKS W JICUCHHIO BO3PACTHBIX 3aboicBaHmil. M300peTcHHUC
OTHOCHUTCA K NIPHMCHCHHIO MNPCIAPATOB KPOBH, TAKHX KakK (ppammn IJIa3sMbl KPOBH A JICUCHUA H/HIH
npo@nnamm(n BO3PACTHBIX MATOJOTHYICCKHUX COCTO)IHI/I?I, TAKHX KAaK KOI'HUTHBHEIC paCCTpofICTBa, JBHUTATCIIBHBIC

paccTpoiicTBa M HCHPOBOCTANUTCIIBHEIC 3a00JICBAHI, C UCIIOJIb30BAHHCM PA3JIITIHBIX MAPAJAUTM TO3HPOBAHHSL.

YPOBEHb TEXHUKH

[IpuseneHHoe nanee sBugerca HH(pOpManueH 00 YpPOBHE TEXHHKH MW HE IPH3HACTCI B KAYECTBE
MPEANICCTBYFOIIETO YPOBHS TEXHUKH JJI1 JAHHOTO H300PETECHUSL.

CrapeHue sBIACTCA BAOXHBIM (DAKTOPOM pHCKA I Pa3IHYIHbIX 3a00J7CBaHMI YEIOBCKA, BKIIOYAS
KOTHHTHBHBIC HAPYIICHH, PaK, apTPUT, MOTEPIO 3PEHUS, OCTCONOPO3, AUA0ET, CEPACHHO-COCY JUCThIC 3a00ICBaHHA
U HHCYJIBT. IIoMHMO OOBIHOM MOTEPH CHHAICOB BO BPEMs CCTCCTBEHHOTO CTAPCHHUA, MOTEPs CHHAIICOB SBIIICTCA
PaHHHM NATOJIOTHYECCKUM COOBITHEM, OOIIUM JJII MHOTHX HEHPOJICTCHEPATUBHBIX COCTOSIHUH, M ABIICTCA JIy YIIHM
KOpPpPEeIATOM HCHPOHATBHBIX M KOTHUTHBHBIX HAPYLICHHH, CBA3AHHBIX C THMH COCTOSHHAMH. Takum oOpasom,
CTApPCHHE OCTACTCS EAMHCTBEHHBIM JOMHHHPYIOIMM (PAaKTOPOM pHCKA Pa3BUTHA HEHPOJAETCHEPATHBHBIX
3a00JICBaHUH, CBA3AHHBIX C ACMCHIMCH, TakuxX Kak OonesHb Ajpureitvepa (BA) (Bishop, N.A. ef al., Neural
mechanisms of ageing and cognitive decline. Nature 464(7288), 529-535 (2010); Heeden, T. et al., Insights into the
ageing mind: a view from cognitive neuroscience. Nat. Rev. Neurosci. 5(2), 87-96 (2004); Mattson, M.P., et al.,
Ageing and neuronal vulnerability. Nat. Rev. Neurosci. 7(4), 278-294 (2006)). CrapcHue BIHACT HA BCC TKAHH U
(py HKIIMH OpTaHU3Ma, BKIIFOYAs CHTPATbHYO HEPBHYIO CHCTEMY, 4 HeHPOACTEHEPALHs ¥ CHIDKCHHE (DY HKIIUIH, TAKHX
KaK KOTHHTHBHBIC HIIH JBUTATCIbHBIC HABBIKH, MOKET OKA3bIBATH CEPhE3HOC BIMIHNUC HA KAUCCTBO KU3HU. JleueHne
KOTHHTHBHOTO CHIDKCHHSI, IBHTATCIBHBIX HAPYIICHUH M HEHPOACTCHEPATHBHBIX PACCTPOHCTB HMEET OTPAHHICHHBIH
yCIeX B PEIOTBPANICHHH W BOCCTAHOBJICHUH HAPY NICHHBIX (pyHKImi. [103TOMY BaKHO ONIPEACTHTH HOBBIC CIIOCOOBI
JEUYCHUs [UIA MOAJCPKAHUS KOTHHTHBHOH IIETIOCTHOCTH IYTEM 3aIIUTHI OT, NMPOTHBOJACHCTBHA WM OOpaIncHUs
JercTBHA cTapeHust. Kpome Toro, mpu pa3paboTke HOBBIX BAPHAHTOB JICUCHIUS HEOOXO MO HCCIIC0BATh MAPAIUT MbI
TPUMEHEHHUS U1 ONTHMH3AaNIH 3(QPEKTHBHOCTH TAKHX BAPHAHTOB JICYCHHUSL.

XOTA 3KCHEPHMEHTHI IO MAPadHO3y MEXIY CTAPBIMH M MOJIOJBIMH MBIIAMH NMPOJCMOHCTPHPOBAJH, YTO
KOTHHTHBHBIC (DYHKI[MH MOTYT OBITh YJIYYIICHBI Y CTAPBIX MBIIICH ITPH TETEPOXPOHHOM 0OMEHE KPOBH C MOJIOJBIMHU
MBIIIAMH, IOCJIECIHHE JAHHBIC YKAa3bIBAIOT, YTO HE CYINECCTBYET YCHJCHUSI HEHPOTCHE3a Yy CTaphIX MBIICH
HCKJIFOYHTEIIBLHO 32 CHET MepeauBaHusa Moao0i kpoBu. (Rebo, J. ef al. A single heterochronic blood exchange reveals

rapid inhibition of multiple tissues by old blood. Nat. Comm. (2016)). Kpome TOr0, €CTh COMHCHHS, YTO KOTHUTHBHbIC



(yHKIMH B pe3ysibTaTe HH(PY3HH MOJIOJOH IIa3Mbl H HEHPOTCHE3 CBA3aHBI My cobol. Takum o0paszom, 10 cHX
Top He OBIJIO OTHCAHO CXEMbI IIPHMEHEHH S C HCTIOI30BAaHUEM IUIA3MBbI KPOBHU WK (PpaKnuif IIa3Mbl KPOBH, KOTOpast

CTHMYJIHPYET HEHPOTCHES3 H YJIyYIIacT KOTHHTUBHYIO (DyHKIIHFO.

KPATKOE OIMTMCAHHWE U3OEPETEHW A

JlanHOE M300peTeHHE OCHOBAHO HA IOJIYYCHHH W IPHMEHECHHH IIPEHapaToB KPOBH AN JICUCHUS /WU
npo(PHIAKTHKH BO3PACTHBIX PACCTPONCTB, TAKUX KAK KOTHUTHBHbIC HAPYIICHUS, BO3PACTHAA ACMEHI, HAPY LICHHE
JBUTATCIIPHON (DYHKIMH, HCHPOBOCHAICHHC M HCHpOACTCHECpPAaTHBHOC 3a0oncBaHme. B JaHHOM H300pCTCHHH
TPU3HACTCSA, CPEOH MPOYEro, HCOOXOAMMOCTh HOBBIX BAPHAHTOB TEPANMU T JICUCHHS H/HWIH NPOQHIAKTHKH
KOTHHTHBHBIX HAPYIUCHHSA, BO3PACTHOW JCMCHIWH, JBUTATCIPHOTO HAPYIUCHHS, HCHPOBOCHANCHHSA H
HEHPOJCTCHEPATHBHOTO 3a007cBaHuA. [loJydYeHHBIC W3 KPOBH M IUIA3Mbl KPOBH, KOMIIO3WLUH IO JAHHOMY
H300PETEHHIO OTHOCATCS K PA3PEHICHUI0 HECOCTOATCIBHOCTH W HEAOCTATKOB COBPEMCHHBIX BAPHAHTOB TCPAITHH 34
CYCT MPUMCHEHHS (PPAKIHH IIIA3MBI KPOBH, TEMOHCTPUPYOMHX 3()(PeKTHBHOCTS NPH JICUCHHH H/WITH PO (PHITAKTHKE
KOTHHTHBHOTO HAPYLICHHS, BO3PACTHOW JCMCHIWH, JBHTATCIPHOTO HAPYLICHWS, HEHPOBOCHANCHHA U
HEHPOJAETEHEPATHBHOTO 3a00ICBaHUSL.

B nanHOM W300peTCHHH ONPEACTIIIM, YTO OCIKH IDIAa3Mbl KPOBH HMCIOT CPEOHHH NEPHOM MOy KU3HH,
paBHBIi 2-3 cyTOK. B maHHOM H300peTeHUN HCIONB3YIOT CXEMY MTPHMEHEHHS IIJIa3Mbl KPOBH HUTH (DPAKIIUH IIIA3MBI,
KOTOpasi ONTHMH3HPYCET HEHPOTCHE3, BBDKUBACMOCTD KJICTOK, CHIKACT HEHPOBOCIAJICHUC H YIy4YIIACT KOTHUTHBHY IO
JICATEIPHOCTD MM JBHTATECIbHYIO (DYHKIHIO ¥ CyOBEKTa, MOJYYAIOINETO JeUeHHE. BhIIo 00HAPYKEHO, YTO CXeMma
MPUMCEHEHHUS 10 JAHHOMY H300pPETCHHIO CTUMYJHPYET BCE 3TH MPOLECCH (HEHPOTEHE3, BBLKUBAEMOCTh KIETOK,
VIAyYIICHHE KOTHHTHBHOM JCATCIPHOCTH, CHIDKCHHE HEHPOBOCHAJCHHS, a TAKOKe YJIy4IICHHE JABHIATCIBHOMH
(yHKIMH) Y CYOBEKTOB, H OBLIO OOHAPYKEHO, YTO BCE 3TH IMPOIECCHI OBLIM AKTHBHBIMH JaXKE CITyCTs HEJCIH MOCIe
MOCJICIHEH JO3BI.

Bapuant ocymecTBieHHA H300pPETCHHA BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
KOTHUTHBHOE HApPyILICHHE, IyTeM BBEACHUS CyOBEKTY 3()(EKTHBHOTO KOJIHMYECTBA ILUIA3MBI KPOBH HIHM (PpaKIH
wIasMel. JIpyroil BapHaHT OCYIIECCTBICHHA H300PETCHUS BIJIFOUACT BBEACHUE S(PEKTHBHOTO KOMYECTBA IJIA3MbI
KPOBH WK (DPaKIMH IUIA3MBIL, a 3aTEM MOHHTOPHHT CYOBEKTa B OTHOIUCHHH YJyYIICHHS KOTHHTHBHOW (DYHKI[HH.
Jpyro#i BapHaHT OCYINCCTBICHHS H300PCTCHHS BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
KOTHHTHBHOC HAPYLICHHE, MyTEM BBCACHHA CYOBCKTY 3(D()EKTHBHOTO KOJIHYCCTBA IUIA3Mbl KPOBH WM (DpaKimu
TJIA3MBI, TPUYEM IUIA3My KPOBH HTH (DPAKLHIO IDTA3MBI BBOAAT TAKUM 00pa30M, YTO 3TO MPHUBOIUT K YIIYUIICHHIO
KOTHHTHBHOW ()Y HKIMH WJTH HEHPOTCHE3A.

BapuaHT OCYIIECTBICHHA H300PETCHHA BKIIOYACT JCUCHHE CyOBEKTa, Y KOTOPOTO JHATHOCTHPOBATIH
HEWPOJCTEHEPATHBHOE JBHTATEIFHOE PACCTPONCTBO, TAKOE KAK, B KAUECTBE MMPHMEPA, HO HE OTPaHMYCHMUS, OOJIC3Hb
INapkuHCOHA, yTEM BBEACHHSA CYOBEKTY 3(P(PEKTHBHOTO KOIMYECTBA ILIa3Mbl KPOBY Wik (ppakmmu mnasMel. JIpyroit
BAPHAHT OCY LICCTBJICHAS H300pETEHHS BKIIFOUACT BBEACHHE 3(D(hEKTHBHOTO KOJIHYICCTBA IJIa3Mbl KPOBH WITH (DPAKITHA
IJIA3MBI, A 3aTEM MOHHTOPHHI CyOBEKTa B OTHOIICHHH YJIy4YHICHHSA ABHTATCJbHOH (yHKIum. Jlpyroii BapmaHT
OCYLICCTBICHHUS H300PETCHHUA BIIFOUACT JICUCHHE CYOBEKTa, Y KOTOPOrO AUATHOCTHPOBATIU HEHPOJCTEHEPATHBHOE
JIBHTATCIbHOEC PACCTPOHCTBO, MyTEM BBEACHUSA CYOBEKTY I((PEKTUBHOTO KOJHUYECTBA IUIA3MbI KPOBH HIH (DpaKImu
IJIA3MBL, IPUYEM IUIA3My KPOBH HIH (PPAKLHIO ITa3MBI BBOJAT TAKUM 0Opa3oM, YTO 3TO HMPUBOAMT K YIIyUIICHHIO

JBHTATCIbHOH (pyHKIMH WK HEHpOoreHesa.



Bapuant ocymecTBiIeHHA H300pPETCHHSI BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
HEHPOBOCTAJICHHE HJIH PACCTPOHCTBO, CBA3AHHOE C HEHPOBOCHIAJICHHUEM, ITyTEM BBEACHUS CyOBeKTy 3(dekTuBHOTO
KOJIMYECTBA IUIA3Mbl KPOBH WM (hpakuuu Iia3Mbl. JIpyroil BapHaHT OCYINECTBICHHA H300PETCHHS BKIFOYACT
BBeCHHE 3(P(PEKTHBHOTO KOJMYECTBA IIA3Mbl KPOBH HIH (PPakuUMH IJIa3MBl, a 3aT€M MOHHUTOPHHI CyOBEKTa B
OTHOLICHUH CHIDKCHUS HEHpoBOCHAJeHHA. JIpyrod BapHAHT OCYIICCTBICHMA H300PETCHHUS BKIIOYACT JICUCHHE
CyOBEKTa, Y KOTOPOTO AHATHOCTHPOBATH HEHPOBOCIHAICHUE MM PAacCTPOICTBO, CBA3AHHOEC C HEHPOBOCHAJICHUCM,
Iy TeM BBEACHHUA CYOBEKTY 3(D(DeKTUBHOTO KOJIMYECTBA IIA3MbI KPOBH HIH (PPAKIMH IUIA3MBI, IPHYEM IUIa3My KPOBU
WM (PPaKLUIo IUIA3MBI BBOAAT TAKUM 00Pa30M, UTO 3TO NMPHBOIAMUT K CHIDKCHHUIO HEHPOBOCTIATICHUSL.

Jpyroii BApHAHT OCYIICCTBICHUA H300PCTCHHUA BKIFOUACT BBCACHHUC IIA3MBI KPOBH HITH (DPAKIHH ILIA3MBI
MO CXeME NPHUMCHCHHUSA B TCUCHHC II0 MCHBHICH MEpe ABYX MOCJICAOBATCIBHBIX CYTOK. EINe OAWH BapHAHT
OCYILNCCTBIICHHS H300PETCHHUS BKIFOUACT BBECACHHUE IIa3MbI KPOBH HJIH (DPAKITHH IIJTa3MBI II0 CXEME NPHUMCHCHHS B
TE€UCHHE Mo MeHbILEH mepe 3, 4, 5,6, 7,8, 9, 10, 11, 12, 13 wiu 14 nocaea0BaTeIbHBIX CYTOK (TAKKE HA3bIBACMOU B
JAHHOM JIOKYMCHTC «CXEMOH MpPEPBIBHCTOTO IPHMCHCHHUS», «IPEPBIBUCTEIM NPHMCHCHHEM», KIIPEPBHIBUCTO
TMPUMEHACMOI), «T030H Uil NMPEPHIBECTOTO IPHUMCEHEHW»). Elme oaWH BapHAHT OCYINECTBICHHSA H300PETCHUS
BKJTFOYACT BBCACHHC IUIA3MbI KPOBH HIH (PPAKIUH IIJIA3MBI B TCUCHHC 2 MOCICIOBATCIBHBIX CYTOK H IIOCIE JAThI
MOCTCTHCTO BBCACHUA. JIpyrod BApHAHT OCYMICCTBJICHUSA H300PCTCHHSA BKIIFOUACT BBCACHHC ITLIA3MBI KPOBH HITH
(ppakImy IIA3MBI M0 CXEME NMPHMCHEHHS B TeUcHHE 2-14 HEMOCIENOBATENBHBIX CYTOK, MPHYEM Ka>KIBIH Pa3phIB
MESKIY I03aMH MOKET cOCTaBiATh 0-3 cyTok. Jlpyroi BApHaHT OCYINECTBICHUS H300PETCHHS BKIFOUACT MOHHTOPHHT
CyOBEKTa B OTHOIICHUH YIIyUIICHHS KOTHUTUBHOM WM JBUTATEIbHON (DYHKIMH, CHIDKCHIUS HEHPOBOCTIANICHUS HITH
YIy4LICHHA HEHPOTCHE3a MO MEHBIICH MeEpe uepe3 3 CYTOK MOCJE AAThl NOCIACAHETO BBEACHUA. JIpyroi BapHaHT
OCYINCCTBJICHHUA H300pPETCHHS BKIIOYACT MOHHTOPHMHI CYOBCKTa B OTHOLICHHM YJIyYIICHHS KOTHHUTHBHOH HIH
JBHTATCIbHOH (DYHKIMM, CHIDKCHUS HEHPOBOCHAJCHUS, WM YJIY4IICHHA HEHpOTeHe3a MOCNE TOro, Kak ObLl
JOCTHTHYT CPEIHUH NEPHO MOy KU3HH OCIKOB B IIJIa3ME KPOBH HIH (PPaKIUH IJIA3MBL

B HEKOTOpBIX Cydasix MPEPBIBUCTOC NMPUMCHCHHE B COOTBETCTBHH C JAHHBIM H300PCTCHHEM BKIFOUYACT
BBCICHHC TEPBOro Habopa J03, HANMPHMEP, KAK OMHCAHO BBIIE, 3d KOTOPBIM CICAYCT MEPHOA OC3 NMPHUMCHCHH,
HAIPHMEP, «IMEPHO O€3 MPUMECHCHHD, 34 KOTOPBIM, B CBOIO OUEPEb, CICAYCT BBCACHHE APYTOH J03BI HIH HAbOpa
103. JIHTEIBHOCTh 3TOTO MepHoma «0e3 NMPUMEHCHHS», MOXKCT BapbHPOBATHCA, HO B HEKOTOPBIX BAapPHAHTAX
OCYILECTBJICHUS COCTABJIACT 7 CYTOK WJIH IOJIbIIE, HApUMEP, 10 CyTOK WM A0JIbIIE, BKIOUYAsA 14 CyTOK WK JOJIBIIE,
TPHUYEM B HEKOTOPBIX CIYHasX JIHTCIBLHOCTh IIEpruoaa 6€3 MpUMEHEHU kosreoaeTcs oT 15 1o 365 cyTok, Hanpumep,
ot 30 1m0 90 cyTok, m B ToM umcie oT 30 mo 60 cyrok. Takmm 00pa3oM, BAPHAHTHI OCYHICCTBJICHHUSA CIOCOOOB
BKITIOYAIOT HECHCTEMATHYECKOE (T. €. NPEPHIBHCTOC IPUMCHCHHUE), HAMPHMEP, HECHCTEMATHYECKOE BBEIACHHE
mpemapara IiIa3Mbl KpOBH. B HEKOTOPBIX BApPHAHTAX OCYHICCTBICHHS CXEMY NPEPBHIBUCTOIO NPHMCHEHHSA C
TIOCIEAYFOIUM NIEPHOI0M O€3 MPUMEHEHH MOBTOPSIFOT HEKOTOPOE KOJIHYECTBO Pa3, M0 HEOOXOJUMOCTH, IPHYEM B
HEKOTOPBIX CIYHasAX 3Ty CXEMY IPOJ0DKAIOT MPHMEHATH B TeueHHe 1 roa wim 0oJiee, HampuMep, 2-X JIET Win Oouree,
B TOM YHCJIC BCIO KH3HH CyOBekTa. Jlpyroif BapHaHT OCYLICCTBJICHHA H300PCTCHHS BKIFOUACT BBEICHHC IUIA3ZMBI
KpoBH WiH (PpaKIMy IUIA3MBI IO CXEME NMPHMCHEHHA B TCUCHHC 5 IOCICAOBATEIBHBIX CYTOK, C NEPHOAOM 0Oc3
MPUMEHEHHUSA, PABHBIM 2-3 CYTOK, C MOCICAYIOIHM BBEACHHEM B TCUCHHE 2-14 MOCIEA0BATEIBHBIX CYTOK.

B manHOM M300pETEHHH TAKXKE MPEATIONIAracTCs, YTO PA3Iniusl B COACPKAHUN O€IKa MEKIY Pa3IHIHBIMA
(ppaKuuAME TIa3MBI KPOBH (HAPUMEP, (PPAKIHAMHE, 3IF0ATOM, (Ppakimicii OCIKOB ILIa3MBbL, PACTBOPOM alb0yMHHA
YEIOBEKa) MOTYT OBITh OTBETCTBCHHBI 32 NPOQPHIAKTUKY W/WUIM YJIyYIICHHE HEKOTOPBIX KOTHHTHBHBIX HIIH
JBHTATCIPHBIX HApyIICHUH H OOJeryeHHe HEHpOoJeTCHEpaTMBHOTO 3aboseBaHus. B kauecTBe mpuMmepa, a He

OTPaHMYCHYSA, BAPHAHTHI OCYINECCTBICHUS JAHHOTO H300PETCHHA JEMOHCTPHPYIOT, YTO OJHA JHIIb O0Jice BBICOKAL
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KOHLCHTpAIM adbOyMHHA B IIpPEHaparax PeKOMOHMHAHTHOTO ajdbOyMHHA 4YEJIOBEKA WM pAcTBOpa aib0yMHHA
yemoseka (HAS) He sBmseTcs ABIOKYINCH CHIOH, CTOAINCH 3a YJIYYIICHHCM KOTHHTHBHOHN JCATCIHHOCTH,
VIAYYIICHUEM ABUTATECIbHON ()Y HKIIHH, CHIDKCHHEM HEHPOBOCTIATCHH S, BBDKHBACMOCTBIO KJICTOK HITH HEHPOTCHE30M,
CBJ3aHHBIMH C Ipenapatamu (pakin 0exos miazmsl (PPF) ¢ Oonee HU3KMMH KOHICHTPALMAMH aIb0y MHHA.

KpoBps 1 miazma KpoBH OT MOJIOABIX JOHOPOB IPOACMOHCTPHPOBAIH YJyHUIICHHC M OOpAICHHC paHEe
CYINECTBOBABIIHNX ()()EKTOB CTApCHHA MO3ra, B TOM YHCJIC HA MOJICKYJLIPHOM, CTPYKTYPHOM, (D)YHKIHOHATBHOM H
xorautuBHOM ypoBHAX. (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)). JlanHoe n300peTeHHe OTHOCUTCS K (ppakimu
W DIIF0ATY IDIa3MBI KPOBH, HEKOTOPBIC M3 KOTOPBIX TPAJULHOHHO WCMOJB3YIOTCSA U JICUCHHS MIOKA MAIMCHTA, a
TaKKe K OTKPBITHIO TOTO, YTO OHH SBISIOTCS J(P(PESKTUBHBIMH B KAUSCTBE CIIOCOOOB JICUCHHUS BO3PACTHBIX
KOTHHTHBHBIX HAPYIICHUH, CHUKCHHS ABUTATCIbHON (DYHKIMH W HEHPOBOCHAICHHS HIH 3a00JICBaHHMH, CBSI3AHHBIX C
HelpoaereHepaueH.

B cooTeercTBHHM C acmekTaMH JAHHOTO HM300PETCHHS, INPEIIOKEHBI CIOCOOBI JICUCHHS BO3PACTHBIX
KOTHHTHBHBIX HAPYLICHHUH, BO3PACTHOH JCMCHLMH, JBUTATCIbHBIX HAPYLICHHN, HEHPOBOCHAJCHUS W/ HIH
HEHPOJCTEHEPATHBHBIX 3a00JCBaHUN C HCIHOIB30BAHHEM (DpAaKIHMi Mpemapara KPOBH IIa3Mbl KPOBH. ACTICKTHI
Croco00B BKIIIOYAIOT BBEACHHE (DPAKIHUHM IIJIA3MbI KPOBH YCJIOBEKY, CTPAIAIONIEMY OT HIIH MOABEP’KCHHOMY PHCKY
pPasBUTHA BO3PACTHBIX KOTHHTHBHBIX HAPYIUCHHH, [JBHUTATCIbHOTO HAPYLICHHWSA, HECHPOBOCHAJCHUS HIIH
HEHPOJETEHEPATHBHOTO 3a00¢BaHMUs. J[OTIOTHATEIBHBIC ACTIEKTHI CIOCOO0B BKIIFOUAOT BBEACHUC (DPAKIMH TLIIA3MBI
KPOBH, NOJYyYCHHOH OT TPYIIBI JOHOPOB ONPEACICHHOTO JHAMA30HA BO3PACTa, YEJOBEKY, CTPAJAONMEMy OT HIIH
MOJABEP’KCHHOMY ~PHCKY Ppa3BUTHA BO3PACTHBIX KOTHHTHBHBIX HAPYIUCHHWH, JBHIATCIPHOTO HAPYIICHHSA,
HCHPOBOCTAJICHHA WIH HCHPOACTCHEPAaTHBHOTO 3a00ncBaHuA. JIpyrue acmeKThl CocOO0B BKIFOYAIOT BBCICHHUC
IJIA3MBI KPOBH WM (DPaKIUi IIA3MBI C HCHOJIb30BAHUEM CXEMBI IIPEPHIBUCTOTO MPUMECHEHHA. TaKoKe MPEIIOKEHBI
pearcHThL, yCTpoHcTBa M HAOOPHL, KOTOPBIC HCIOJB3YIOTCS B OCYINECCTBJICHHH CIIOCOOOB COTJIACHO JAHHOMY
H300pETECHHIO.

B oxHOM BapuaHTE OCYINCCTBICHHE H300PCTCHUS (DPaKIHs ILIa3MBI KPOBH MOXKET MPEACTABIATH COOOM,
HaNpUMeEp, OAHY M3 HECKOJBKHX (hpakimil mia3Mbl KPOBH, HOJNYYEHHBIX B Ipolecce (P)paKUHMOHHPOBAHHA KPOBH,
TaKoM, Kak mpouecc (ppakuuoHnpoBaHust o KoHy, OmHcaHHbIH HIOKE. B IpyroM BapuaHTe OCY ECTBICHUS (DPaKIHs
MJIA3MBI KPOBH MOSKET OTHOCHTBCS K THITY, B JAHHOM JOKYMCHTC Ha3bIBACMOMY «(DpakiHei IIa3MbD», KOTOpas
MPSACTABIACT COOOH PACTBOP, COCTOAINMIA W3 HOPMATHHOTO ambOyMHHA HCIOBCKA, amb(a- W OCTa-riao0yTHHOB,
raMMa-TJIo0yJIHHA W JPYTHX OCIKOB, JHO0 WHIWBHIYATbHO, THOO B BHAC KOMITICKCOB. B Jpyrom BapHAHTC
oCyImecTBICHH (Ppakmus IUIA3MbI KPOBH MOKET OTHOCHTHCS K THUIY (DpPAaKIUH IIa3Mbl KPOBH, H3BECTHOMY
CICIHATNCTY B JAHHOW 00JACTH TCXHHKH Kak «(pakumsa ocemkos miasmen (PPF - "Plasma Protein Fraction"). B
JPYTOM BApHAHTE OCYINECCTBICHHE (Dpakmus IIa3Mbl KPOBH MOKET NPEACTABIATH COOOH (DpakImio «pacTeBopa
anpbymmHa yenoseka» (HAS - "Human Albumin Solution"). B eme oaHoM BapmaHTE OCYIIECCTBJICHHS (DpaKI
IJIA3MBI KPOBH MOYKET NPEACTABILITH COOO Ty, B KOTOPOH IO CYINECTBY BCE W3 (PAKTOPOB CBEPTHIBAHHS KPOBH
VAAJEHBI I TOTO, YTOOBI COXPAHUTH 3PPEKTUBHOCTh (PPAKUMH C MOHIKCHHBIM PHCKOM TpoM0030B. BapmaHThI
OCYIINCCTBJICHHS JAHHOTO M300pPETEHHUS MOTYT TAakKe BKIFOUATh BBEJACHHC, HANPHMEP, (pPpakuum, MOIydHECHHOH OT
MOJIOIOTO JOHOPA WM TPYIITEI MOJIOJBIX JOHOPOB. JIpyTroi BApHAHT OCY INECTBICHIUS H300PETCHUS MOYKET BKIIFOUYATh
MOHHTOPHHT VJYYINCHHA KOTHHTUBHOH JEATCIBHOCTH, VIYYIICHHA JBHIATCIbHOH (DYHKIMH, CHIDKCHHA
HEHPOBOCTAJICHHS WIIH TIOBBIIICHUS HEHPOTEHe3a y CyOBEKTa, KOTOPOTO JiedaT (Ppakuue mia3Mbl KPOBH.

Bapuant ocymecTBiIeHHA H300pPETCHHSA BKIIOYACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH

KOTHHTHBHOE HapyLICHHWE, HEHPOJCICHEPATHBHOE IBHTATCIPHOEC HAPYLICHHC MM 3a00JICBaHHC, CBI3aHHOC C
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HCHPOBOCTAJICHHEM, NYTEM BBEACHHA CYOBCKTY 3(D(PCKTUBHOTO KOIMYCCTBA ILIA3MBI KPOBH MM (DPAKIMH ILTA3MBL
JpyTroii BApHAHT OCYINECTBICHHU H300PETCHHS BKIFOYACT BBEACHHE Y(P(EKTUBHOTO KOJHYECCTBA IUIa3Mbl KPOBH HIIH
(ppakImy IIa3MBL, a 3aTEM MOHHUTOPHHI CyOBEKTa B OTHOIICHUU YJIyYIICHUS KOTHHTUBHOH (DYHKIIHH, YIIy4IICHUSI
JBUTATCIPHOH (DYHKIIMH, CHIDKCHHA HCHPOBOCHAJCHHA IUIH TOBBIIICHUA HeliporeHesa.  [lpyroi#t BapuasT
OCYILCCTBICHHA H300PETCHUS BKIFOUACT BBECACHHUE IIa3Mbl KPOBU WM (DPAKIIUH IIA3MBI IO CXEME NMPHMCHCHUS B
TCUCHHUEC N0 MCHBIICH MEpE ABYX NMOCICAOBATEIBHBIX CYTOK U MOHHTOPHHT CyOBEKTa B OTHOIICHUH YJIyYINCHMA
KOTHUTUBHOH (DYHKUUH, YJIyYIUCHHS ABHTATCIbHON (DYHKIMH, CHIDKCHHA HEHPOBOCHAJICHHA HIM NOBBILICHUA
HEHporeHe3a B TEUCHHE IO MEHBINCH Mepe 2 CyTOK IOCJE JAaThl MOCHCIHETO BBeAcHUS. Jlpyrodt BapHaHT
OCYILECTBIICHHS H300PETCHUS BKIFOUACT BBCACHHUE IIa3MbI KPOBH HJTH (DPAKITHH IIa3MBI TI0 CXEME MPHUMCHCHHS B
TCUCHHC M0 MCHbIICH Mepe 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13 wmm 14 cyTOK M MOHHTOPHHT CyOBCKTa B OTHOIICHHH
VAYYINCHUS KOTHUTHBHOH (DYHKIMH, YIYyUIICHUS ABHIATCIbHON (DYHKIMH, CHIDKCHHUS HECHPOBOCTANICHHS HIIH
TIOBBILICHHUS HEHPOTCHE3a B TCUCHHE MO MCHBOICH Mepe 3 CYTOK MOCNC AAThI MOCIETHETO BBEACHHS. Eme ommH
BAPHAHT OCYIICCTBICHUS H300PETCHHS BKIIOYACT BBCICHHE IUIA3Mbl KPOBH MM (PPaKIWH IUIA3MBI IO CXEME
TIPUMCHEHHS B TCUCHHE TIOCIICIOBATEIBHBIX 2 CYTOK H MOCJIE AAThI OCJICTHETO BBEACHHS, MOHUTOPHHT B OTHOIIICHHA
VAYYIICHUS KOTHUTHBHOH (DYHKIMH, YIyUIICHUS ABHIATCIbHON (DYHKIMH, CHIDKCHHS HEHPOBOCTIANCHHS HIIH
TIOBBIIICHHS HEHPOTECHE3a MOCJIE TOTO, KaK OBLT JOCTHTHYT CPEIHUIM MIEPHO/ Oy >KH3HH OCIIKOB B IJIA3ME KPOBH HIIH
(ppaKIyH 1Ia3MBL

Bapuant ocymecTBieHHA H300pPETCHHS BKIIOUACT JICUCHHE CYyOBEKTa, ¥ KOTOPOTO JHATHOCTHPOBAIH
KOTHHTHBHOE HApyIICHWE, HapyIICHHEC ABHTATCIbHOH (PYHKIMM, HCHPOBOCHAJCHHE HIHM CHH)KCHHE HEHpOTCHE3a,
My TEM BBEACHHA CYOBEKTY 3(P(PEKTHBHOTO KOJIMYECTBA IIA3MBI KPOBHU HITH (DPAKIIMH IIA3MBI CO CXEMOH Y TPayKHEHHH
mociae BBEACHHA. JIpyroil BApHAHT OCYIICCTBICHHA JAHHOTO W300PCTCHHA BKIIOYACT JAIBHCHIIYIO CXEMY
YIPOKHCHUH, KOTOPas Ha3HaucHa CyOBeKkTy. /JIpyroif BapHaHT OCYINCCTBICHHA JAHHOTO H300PCTCHHA BKIHOYACT
BBITIOJTHCHHE CYOBEKTOM YIPAXKHEHHH ¢ 00JIee BHICOKOH HHTCHCUBHOCTBIO H/MITH C OONIBINCH 4acTOTOMH, YeM B Cllydae
BBIMIOJTHCHHUA CYOBECKTOM YNPAKHCHUH OO BBeACHWA. Jlpyroil BapHaHT OCYHICCTBICHHA AAHHOTO H300pETCHUS
BKJTIOYACT BBITOJHCHUE CYOBEKTOM YIPAKHEHHH ¢ AHATIOTHYHOI HHTCHCHBHOCTBIO H/HJIH C TAKOH JKe YacTOTOMH, UTO
H B CJIy4ae BBIIOTHCHHA CyOBEKTOM YIPA)KHCHUH 10 BBCACHHU.

BapuaHT ocCyIecTBICHHS H300PECTCHHS BKIOYACT JICUCHHE CYyOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
KOTHHTHBHOC HAPYIICHHE, HAPYIICHHEC ABHTATCIbHON (DYHKIMH, HCHPOBOCHAICHHEC WJIH CHIDKCHHEC HECHPOTCHE3a,
MyTeM BBEACHHA CYOBCKTY 3(D(PCKTHBHOTO KOJIMUECTBA IIA3MBbl KPOBH HIH (PPAKIUH IUIA3MBI B CIy4yac CyOBEKTa,
KOTOPBIH TPOXOAWT, OyACT NPOXOIWTh WM IPOINCT TCPAlMI0 CTBOJIOBBIMH KICTKamMH. Jpyroil BapuaHT
OCYINCCTBICHHS H300pPETCHHUS BKIIFOYACT BBEACHHE CYOBEKTY 3(()CKTHBHOTO KOIMYECTBA ILIA3MBI KPOBH HIIH
(ppaKIyH IIa3MBI, IPH 3TOM CYOBEKT MPOXOANT, OYACT MPOXOUTD, HITH ITPOIICIT TEPAITHIO CTBOJIOBBIMH KICTKAMH, 1
TIPH 3TOM HCIIOJb3yEMbIC B TEPAIIHMH CTBOJIOBBIC KICTKH MOTYT NPEACTABITH COO0I 3MOpPHOHAIBHBIC CTBOJIOBBIC
KJIICTKH, HE SMOPHOHAJBHBIC CTBOJIOBBIC KJICTKH, HHYIHPOBAHHBIC ITFOPHIIOTCHTHBIC CTBONOBbIC KieTku (ul1CK),
CTBOJIOBBIC KJICTKH ITyTOBHHHOW KPOBH, CTBOJIOBBIC KJICTKH AMHHOTHYCCKOH *KHAKOCTH H TOMy noxodHoe. Jlpyroit
BAPHAHT OCYINCCTBJICHHUA H300PETCHUS BKIFOYACT JICUCHHE C MOMOINBIO 3((PEKTHBHOTO KOJIMUECTBA IIA3MBI KPOBH
A (PPaKIMHA IUIA3MbI CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIN TPABMATHYCCKOE MOBPEKICHHE CIIMHHOTO MO3Ia,
HWHCY BT, 3a007ICBaHAA CETUATKH, 001C3Hp XaHTHHITOHA, 00¢3Hp [lapkuHCOHA, 00Je3HE ATBUreiiMepa, MOTCPIO
ciyxa, 00JIC3Hb CepaLa, PSBMATOWIHBIA APTPUT WIIH TSDKCITBIC 00KOTH, a4 CYOBCKT MPOXOIUT, OYACT MPOXOIUTH HITH

MPOIICJT TEPANTHIO CTBOJOBBIMHU KICTKAMH.



BKJIIOYEHUE TTIOCPEJACTBOM CCBUIKHM

Bce myOnukanuy U 3aABKH HA MATCHTHI, YIIOMSIHYTHIC B JTAHHOM ONHMCAHHH, BKIFOUYCHBI B KAUCCTBE CCHLTKH
B TOH ’KC CTCNCHH, KaK eCiam Obl KaKIas OTACTbHAA MyOJMHMKALWSA WIH 3asfBKa HA MATCHT ObUIA KOHKPETHO H

WHAWBHAYAJBHO YKA3aHA, KAK BKIIFOUCHHASA B KAUCCTBC CCBIJIKH.

KPATKOE OIMMCAHWE TPAGUYECKHUX MATEPHUAJIOB

Ha ®ur. 1A u300pake€HO pPacCTOSIHUE, NMPOUACHHOE B TECTEC OTKPBITOTO IO, IS MBIICH, KOTOPBIM
BBo v PPF1 ¢ HCTomb30BaHHEM CXEMBI PEPBIBUCTOTO IPUMECHEHHS M CXEMBI IIPHMCHEHHS 3 X/HEACTIAL.

Ha ®nr. 1B u300paskeHO BpeMs, MPOBEACHHOE B IICHTPE OTKPBITOTO MOJISL, /ISl MBIIICH, KOTOPHIM BBOJHIH
PPF1 ¢ ucnoms30BaHHEM CXEMBI IPEPHIBUCTOTO MPUMEHCHUS M CXEMBI IIPHMECHEHUS 3X/HEACTIAL.

Ha ®wr. 2 n306paskeHa Macca Teia B TCUCHHE BPEMEHH MbIIIeH, KoTopbM BBo v PPF 1 ¢ menoms3oBanneM
CXEMBI IPEPHIBUCTOTO MPUMCHECHHS U CXEMbI IPUMEHCHHUS 3X/HEICIIA.

Ha ®wur. 3 npeacrasieHo kommuecTBo DCX-MeUCHBIX KICTOK B TPAHYISPHOM CIIOE 3yO0UaToi H3BHIIMHEL Y
MBIIICH, KOTOPBIM BBOAWIN PPF1 ¢ HCHOIB30BaHUEM CXEMBI MPEPHIBHCTOIO MPUMCHEHUS W CXEMBI MPHMCHCHHA
3x/HEenemn.

Ha ®wur. 4 npeacrasneHo kommdecTBo bJ/[Y-MeUeHBIX KIETOK B TPAHy JLIPHOM CJIOC 3y04YaTol W3BHIIMHEL Y
MBIIIEH, KOTOPsIM BBOAWIH PPF1 ¢ HCIONB30BaHHEM CXEMBI MPEPHIBUCTOrO MPHMEHEHUA H CXEMBI MPHMCHCHHSA
3x/HEeaemn.

Ha ®wur. 5 npeacrasieHo xommuecTBo DCX-MeUCHBIX KICTOK B IPAHYIPHOM CIIOE 3yO0UaToi W3BHIIMHEL Y
MBIIICH, KOTOPhIM BBOAWIH PPF1 ¢ HCHONB30BaHHEM CXEMBI MPEPHIBUCTOIO MPHMEHEHUSA W CXEMBI MPUMCHCHHA
3x/Heaensa mIa3Msl MOJI00ro ueaoseka («MI1») wnn mmazmer ctaporo yenoseka («CIT»).

Ha ®wur. 6 npeacrapiacHO konuuecTBO bJY-MEUCHBIX KIETOK B TPaHy JLIPHOM CJIOC 3yO4UaTol W3BHIIUHBI Y
Ipynn MelmieH, KoTopbiM BeOoAuIM PPF1 C HCNOMB30BAHMEM CXEMBI IPEPBIBUCTOTO NPUMCHECHUS H CXEMBI
npumeneHus 3x/menenrs MIT umu CIL

Ha ®ur. 7 npeacrapiacHa 3a0¢pKKa HAXOXKACHHS LEICBOTO OTBEPCTHA HA OJHO HCIIBITAHHC B CYTKH JJIA
MbImeH, kotopbiM BBoAuIH PPF1 winn MIT ¢ ucrmons30BaHHEM CXEMBI TPEPHIBUCTOTO MPUMEHEHUS.

Ha ®wr. 8 npeacrasieHo kommdecTBo DCX-MEUCHBIX KICTOK B TPAHYISIPHOM CJIOC 3yOUaTOi H3BHIHHBI ¥
TPYTI MBIIICH, KOTOPBIM BBOIWIIH IJIa3My MoJoAoro yemoseka (MIT), miasmy craporo uyemoseka (CIT) wm PPF1 ¢
HCIIOJIb30BAHUEM CXEMBI IPEPBIBUCTOTO MPUMCHECHHUA.

Ha ®wur. 9 npeacrasneHo komuaecTBO BJ[Y-MEUeHBIX KIETOK B TPaHy JLIPHOM CJIOC 3yO04YaTol W3BUIIMHEL Y
TPYTII MBIIICH, KOTOPBIM BBOIWIH IHIAa3My MoJoAoro yenoseka (MIT), mia3my craporo uyemoseka (CIT) wm PPF1 ¢
HCIOJB30BAHUEM CXEMBI IPEPBIBUCTOTO MPUMCHECHHA.

Ha ®wur. 10 npuBeacH MPOLEHT OT OOIIETO YHCIA BXOJ0B, CACTAHHbIX B IFO00E 3HAKOMOE HIIH HOBOE IIIICUO,
0T OOIIUX YHCIA BXOJOB, CACTAHHBIX B KXKI0C IJICHO IPYIIIOH JICUCHAS B HCTIBITAHAY C Y -TadupuHTOM. MBIIam B
BO3PAcTe ABCHAAUATH MECALECB NpepbIBHCTO BBOAWIH PPF1 nmn 5x xoHueHTpHpoBannyro PPF1.

Ha ®wur. 11 npeacTaBicHO COOTHOIICHHE KOJIHYECTBA BXOA0B B HOBOEC INICUO O CPABHEHHIO CO 3HAKOMBIM
IJICYOM B TecTe C Y -maOupuHTOM. MBImaM B BO3pacTe JBCHAALATH MECSIEB npepoBrcTo BBoamwm PPF1 mm 5x

KOHIICHTPHPOBaHHY10 PPF1.



Ha ®wur. 12 npeacrapacHO kK0muecTBO bJ1Y -MEUECHBIX KIETOK B CPE3€ THMMNOKAMIIA Y ABCHAAUATHMECIHBIX
MbIeH, koTopsiM BBOAWIH PPF1 mnm 5x koHueHTpupoBaHHy0 PPF1 ¢ mcmosb3oBaHHEM CXEMBI MPEPBIBHCTOrO
MPUMCHCHUSL.

Ha ®wur. 13 npeacraBicHo koamdectBO DCX-MEUeHBIX KICTOK B Cpe3e THONOKAMIA Y
JBCHAIIATHMECSYHBIX MbIeH, koTopsiM BBOIWM PPF1 mmu 5x kxonnenrpupoBanHyio PPF1 ¢ ucmonp3oBanmeMm
CXEMBI MIPEPBHIBUCTOTO MPHMEHCHHU.

Ha ®wur. 14 npexacrasneno komuectBo DCX-MEUCHBIX KISTOK B IPaHy JLIPHOM CJIO€ 3y OUaTOH H3BUIIMHBI Y
10,5-mecsrunpix Mprueii ymHIH NSG, xotopsmv BBoawIn PPF1 mmu coneBoil pacTBOP C HCIOJBb30BAHHEM CXEMBI
MPEPHIBUCTOTO MPUMEHEHHS C HCIOIB30BAHUEM OTHOM U3 creayromux cxeM: (1) 5 mocnenosarenpHbIx cyTok [PPF1-
5d] (2) 7 mocnemoBatempHBIX CyTOok [PPF1-7d] (3) 5 mocieaoBaTeIbHBIX CYTOK C JOTOJHHTCIBHBIMH 3
TIOCIICIOBATEIILHBIMA CYTKAMH («OyCTEpHOTO») TO3HPOBAHUS Uepe3 6 HElEb MOCIE 3aBEPIICHHAS IIEPBOHAYATBHOTO
mosuposanusa [PPF1-5d-B] wmn (4) 7 mociaeIoBaTCIBHBIX CYTOK ¢ JAOTOTHHTCIBHBIMH 7 TOCICAOBATCIEHBIMHA
CyTKaMH («OYCTCPHOTO») JO3HPOBAHKS HA 6 HCICTIO MOCIC 3aBCPIICHUS ICPBOHAYATBHOTO qo3upoBanus [PPF1-7d-
B].

Ha ®wur. 15 npexncrasneHo kommdecTBo b/1Y-MeUeHBIX KICTOK B TPaHY ISIPHOM CJI0€ 3y04YaTOH H3BHINHBI Y
10,5-mecsrunbix mpimeii maEd NSG, xotopem Beoxuau PPF1 mnm coneBoif pacTBOp C MCIIONB30BAHHEM CXEMBI
MPEPHIBUCTOTO MPUMEHEHHS C HCMOIB30BAHUEM OTHOM U3 creayromux cxeM: (1) 5 nocnenosarenbHbIX CyToK [PPF1-
5d] (2) 7 mocnemoBarempHBIX CcyTok [PPF1-7d] (3) 5 mocieaoBaTebHBIX CYTOK C JOTOJHHUTCIBHBIMH 5
MIOCIICIOBATEILHBIMA CYTKaMH («OyCTEPHOTO») TO3HPOBAHMA Yepe3 6 Hele b MOCIe 3aBEPIICHHAS IIEPBOHAYATIBHOTO
mosuposanusd [PPF1-5d-B] wmn (4) 7 mociaeIoBaTeIbHBIX CYTOK C JOMOTHHTCIBHBIMH 7 TOCICIOBATCIBHBIMH
CyTKaMu («OyCTEpHOTO») JO3HPOBAHHS HA 6 HEACIO MOCIIC 3aBCPIICHUS ICPBOHAYATBHOTO no3uposanus [PPF1-7d-
B].

Ha ®ur. 16 npeacrapieHO KOIH4eCTBO /Y -MEUCHBIX KICTOK B TPAaHY JLIPHOM CJIOE 3yOUaToi H3BHIHHBI Y
10,5-mecsranbix Mpimel muaud NSG, xotopem Beoguan PPF1 mnu cosneBoif pacTBOp ¢ HCHONB30BAHHEM CXEMBI
MPEPBIBUCTOTO MPUMEHECHHUSA C HCTIOJIB30BAHHEM OHOM 13 creayrommx cxeM: (1) 5 mocaenopatenpHbIX CyToK [PPF1-
5d] (2) 7 mocnenmoBarenpHbIx CcyTok [PPF1-7d] (3) 5 mocrnemoBaTe/bHBIX CYTOK C JIOTIOJHHTCIHHBIMH 5
TOCJICIOBATEILHBIMA CYTKAMH («OyCTEPHOTO») TO3HPOBAHUS Uepe3 6 HEICNb MOCIIC 3aBEPIICHHUS IIEPBOHAYATBHOTO
mo3upoBanus [PPF1-5d-B] wmu (4) 7 mocaeaoBaTCIBHBIX CYTOK C JOIOTHHTCIBHBIMEH 7 TOCICIOBATCIEHBIMHA
CyTKaMH («OyCTCPHOTO») JO3HPOBAHKSA HA 6 HEICIO MOCIIC 3aBCPIICHUS ICPBOHAYATBHOTO qo3upoBanus [PPF1-7d-
B].

Ha ®wur. 17 npeacrasneno komuectBo DCX-MEUCHBIX KICTOK B TPAHYJIPHOM CIIOE 3yOUaTOi H3BHIMHBL ¥
3- 1 6-MCCAYHBIX KUBOTHBIX JImHIH NSG, kotopsiM BBoamwaH PPF1 mim comeBoi pacTBOp, C KOJICCAMH AaKTHBHOCTH
win 0¢3 HUX.

Ha ®wur. 18 npeacrasicHO komuuecTBO Ki6G7 MOTOKHTCIFHO-MCUCHBIX KIICTOK B TPAHYIAPHOM CIIOC
3yO4aTOH M3BHIMHBI Y 3- H 6-MECUHBIX >KUBOTHBIX JIMHAH NSG, kotopsiM BBovum PPF1 wnm conesoii pactsop, ¢
KOJICCAMH aKTHBHOCTH HITH O€3 HUX.

Ha ®wur. 19 npeactaBacHO KOIMYECTBO MOJOKHUTEIbHO-MEUCHBIX BJ[Y KIETOK B TPaHySPHOM CJOC
3yO4aTOH M3BHIMHBI Y 3- H 6-MECAIHBIX >KHBOTHBIX JMHHU NSG, kotopsM BBovum PPF1 wnm coneBoii pactsop, ¢
KOJIECAMH aKTHBHOCTH HITH 0€3 HUX.

Ha ®ur. 20 npeacTaBicHO KOJMUYECTBO 000POTOB KOJIECa B TCUCHUE 3aJaHHBIX IIEPHOIOB BpeMeHH s 11-

MecayHbIX MbImel guHHH NSG, kotopeiM BBOIWM PPF1 mmm coseBoif pacTBOp C HCHONB30BAHHEM CXEMBI



MPEPBIBUCTOTO NPHMCHCHHA. 3AaTCMHCHHBIC OOJIACTH YKA3bIBAIOT HA TEMHBIH LUK, a OOBCICHHBIC 00IacTH
YKa3bIBAKOT HA MPHMCHCHHE TECTA TOPAYCH MIACTHHKH.

Ha ®wur. 21A npeacrasicHO kommuecTBo bJ[Y-MEUCHHBIX KJICTOK B IPaHy JIIPHOM CJI0C 3y 0UaTOH H3BHITHHEI
B Tpex rpymmax JjeueHusa 10,5-mecsunbix Mpnueif jguHuH NSG, KOTOPBIM BBOJWIM MOJIOAYIO ILIa3My,
PEKOMOWHAHTHBIN aTb0yMHH 4eTOBEKa («PUATBOYMHH») H KOHTPOJIbHBIN COJIEBOH PacTBOP.

Ha ®wur. 21B npeacrasieHo koauaecTBO DCX-MEUCHHBIX KICTOK B IPAHY JIIPHOM CJIOC 3y 04ATON H3BHIIHHBI
B Tpex rpymmax JeuyeHua 10,5-mecaunbix Mpnmeidl muaum NSG, KOTOPHIM BBOAWIM MOJIOAYIO ILIa3MY,
PCKOMOWHAHTHBIN aT60YMHH HYETOBEKA («PUATBOYMHH» ) H KOHTPOIbHBIH COJICBOI PacTBOP.

Ha ®wur. 22 mnpuBeacHAa CTENEHb NOBBILICHHUA AKTHBHOCTH HEHPOHHOH CETH B AUCCOLMHUPOBAHHBIX
CMCIIAHHBIX HEHPOHHBIX KJIETKAX, IMOJYyYCHHBIX H3 KOPBI TOJOBHOTO Mo3ra Mbimeid E16, xoTopsM BBOIWIH
koHTpoab, PPF1, HAS1 wmn puAnsOymuH.

Ha ®wur. 23 npeacTaBiacHbI YETHIPE MAPaIUIMbl BBEACHHA OCBETICHHOM IIA3MBI CTAPOT0 YeTI0BEKa (CTapas
m1a3zMa) uim (PH3HOJIOTHYECKOTO PACTBOPA, BBOJMMBIX 8-HEACTbHBIM (MOIOA6IM) MbIaM NSG.

Ha ®wr. 24A npeacrasiacao VCAM-1-momoKUTCIHHOC MCUCHIC B THIIIOKAMIIC Y 8-HEACTBHBIX (MOJIO/IBIX)
Mermed NSG, KOTOPBIM BBOJWIIH /IBA Pa3a B HCJACTIO CTAPYIO ILIa3My, Yepes3 48 4acoB MOCIiC BBCACHHA IOCIICIHCH
JIO3BL

Ha ®wr. 24B npeacrasicHo VCAM-1-11010/KHTSTPHOC MCUCHHC B THITIIOKAMIIC Y 8-HEACTBHBIX (MOJIO/IBIX)
Mmermed NSG, KOTOPBIM BBOAWIH TPH Pa3a B HCACTIO CTAPYIO IIA3MY, uepe3 48 HacoB MOC/C BBCACHHUA MOCICIHCH
JO3BL

Ha ®wr. 24C npeacrasiacao VCAM-1-mom0KUTEIHHOC MCUCHIC B THIIIOKAMIIC Y 8-HEACTBHBIX (MOJIO/IBIX)
mbimeii NSG, KOTOpbIM BBOJWIIN CTAPYIO IJIA3MY C HCTIOIB30BAHUEM CXEMBI MPEPHIBUCTOTO MPHUMEHEHHS, uyepes 48
YACOB MOCJIC BBCACHHUA MOCICTHEH TO3BL.

Ha ®wr. 24D npencrasiacao VCAM-1-mon0KUTEIHHOC MCUCHIE B THIIIIOKAMIIC Y 8-HEACTBHBIX (MOJIO/IBIX)
mbimeif NSG, KOTOpbIM BBOJWIH CTAPYIO IJIA3MY € HCTIOJIB30BAHHEM CXEMBI MPEPBIBUCTOTO MPUMEHEHHS, uepes 21
CYTKH IIOCJIE€ BBEACHHUA MOCICIHEN JO3BL.

Ha ®ur. 25A npencraBiaeHO KoamdecTBO DCX-MONOKHTETBHBIX KJICTOK B 3yOuUaTOW H3BHIMHE Yy 8-
HEJCJBHBIX (MOJI0abIX) MbIeii NSG, KOTOpbIM BBOJIITH ABA Pa3a B HEACTIO CTAPYIO IU1a3My, uepes 48 yacos mocie
BBCJCHU NIOCICAHEH TO3BL.

Ha ®wur. 25B npeacrasiacHO koamiaecTBO DCX-MOMOKUTCIBHBIX KICTOK B 3yO4ATOW W3BHIHMHC Y 8-
HCICTBHBIX (MOJOIBIX) MbICH NSG, KOTOPBIM BBOIILTH TPH Pa3a B HCACITIO CTAPYIO IIA3MYy, Yepe3 48 Hacos moce
BBCICHHSA MOCICAHEH TO3BL

Ha ®ur. 25C npencrasiaeHo koamdecTB0 DCX-MONOKHTETBHBIX KICTOK B 3yOuUaTod H3BHIHMHE y 8-
HCICTBHBIX (MOTOABIX) MbICH NSG, KOTOPBIM BBOIWIH CTAPYIO IHIA3My C HUCTIOTB30BAHHCM CXCMBI MMPECPBIBACTOTO
MPUMEHEHUA, uepe3 21 CyTKH Mocie BBEACHHA NOCACAHEH HO3bL.

Ha ®wur. 26 mpeacTaBicHa BPEMCHHAS TUHAMHKA 3aACP/KKH BBIXOAA W3 jJadmpuHTa BapHeca m yka3aHo
BpPEM, HCOOXOIUMOC I JOCTHKCHHUSA W BX0Ja B BEIXOJHOC OTBSPCTHE AT 8-HEACTBHBIX (MOTOABIX) Mbmici NSG,
KOTOPBIM BBOJWIH CTapyIo IIA3My H COJCBOH pacTBOp. MBIIIAM BBOAUIH B TCUCHHE 7 MOCICAOBATCIBHBIX CYTOK
IJIa3My CTapOTro YEJIOBEKA UM COJECBOHM PACTBOP U TECTHPOBAIH Uepes3 4 HEACIH MOCIE MOCICAHEH HHBCKIHH.

Ha ®wur. 27 mokazaHa cpeHssI 3a7ep>KKa BBIXOJA B TCUCHHE MOCICIHHX TPEX HCIBITAHHH B JAOWPUHTE
BapHeca Ha 4-¢ CYTKH TCCTHPOBAHHUA 8-HEACTBHBIX (MOJOABIX) MBImCH NSG, KOTOpPHIM BBOJWIH B TCUCHHC 7
MOCIECAOBATENBHBIX CYTOK IUIA3MY CTAPOrO YEIOBEKA HIH COJICBOH pacTBOp. TecTHpOBaHHE MPOBOAMIH uepes3 4

HEACIH TOCJIC IMMOCICIHCH HHBCKIIHH.



Ha ®nr. 28 nokazana pa3HHIA B 331CPKKE BBIX0AA MeKay ucnbITaHmamMu 1 u 3 B mabupunre bapueca qmsa
8-HemempbHBIX (MOT0AbIX) MbImeii NSG, KOTOPSIM BBOAMIN B TCUCHHEC 7 MOCCIOBATCIIBHBIX CYTOK IUIA3MY CTapoTo
YEIOBEKA MIH CONECBOM pacTBOp. TecTHpOBaHME MPOBOAMIIN Yepe3 4 HEACTU NOCIC OCACAHEH HHBCKIUH.

Ha ®ur. 29 mnpeacraBiaeHbl Pe3yabTaThl KOJIHYECTBCHHOM NOAMMEpa3sHOH nemHoil peaxmuu (IILP),
koymdecTBeHHOM oneHku ypoBHe MPHK DCX, Be3ukymsapHOro riayramatsHoro pementopa (vglutl), cunancusa 1
(synl), 6era-III TyOymmHa (tujl), a Taxke HelipoTpoduueckoro (pakropa rojgosHoro mosra (BDNF) y 8-HenempHBIX
(MosoapIx) Memmiei NSG, KOTOPbIM BBOJIIH B TCUCHHE 7 MOCICIOBATCIBHBIX CYTOK IIA3MY CTAPOTO YETOBEKA HITH
COJIEBOM pacTBOpP.

Ha ®wur. 30 u300pakeHa mapagurMa J03HPOBAHUA I 8-HCACTHHBIX (MOJIOABIX) MbimciH NSG, koTopbM
BBOJHJIH 35 MI/KT KAWHOBOW KHCIIOTHI HJTH COJICBOTO PacTBOPA, a 3ateM BBoawmu wid PPF1 wim comeBoii pacTeop
€XKECYTOYHO B TCUCHHE 5 MOCICA0OBATEIBHBIX CYTOK.

Ha ®@wur. 31A npeacraencH npoucHT CD68-monoxutenpHoi o6mactu Ha ydactke CA 1 THImoKaMIa MBIIICH,
KOTOPBIM OCYINECTBILLIH BBEACHAC B COOTBSTCTBHH C APAIUTMOH, N300paskeHHOH Ha Dur. 28.

Ha ®wur. 31B npencrasncH npoucHT GFAP-monoxurenpHO# oOnacth Ha yuactke CAl rummoxamma
MBIIICH, KOTOPBIM OCYINECCTBIIUIH BBEACHAE B COOTBETCTBHH C ApaaurMoii, m3o0pakeHHoH Ha @mr. 28.

Ha ®wur. 32 npeacrasieHO KOJIHYECTBO KIETOK, OKpameHHbIX Ha B/1Y B 3y0uaroil H3BHIHHE Y 6-MECTIHBIX
mpimeii NSG, xoropsim BBoamnmu PPFl mim KOHTPOIBHBIH COJICBOH pacTBOP C HCHOJB30BAHHEM CXEMBI
MPEPHIBUCTOTO MPUMEHEHHS B TEUCHHE 7 MOCACAOBATEIbHBIX CYTOK C OHOBPEMEHHBIM BBeacHUueM BJ1Y. Ilepseie
JBA CTOJOI]A COCTABISIIOT KOTOPTY, KOTOPYIO AHANM3HPOBANM uepe3 7 CYTOK IOCJHE IOCJCTHETO BBCACHHA
PPF1/xouTponsHOTO CoOsleBOro pacteopa u BJIY; BTOpBRIC naBa CTONOIA COCTABIAOT KOTOPTY, KOTOPYIO
aHaH3upoBAIH Yepe3 14 cyTok mocie nocaeaHero BeeacHua PPF1/koHTpombHOTO coneBoro pactsopa u B/1Y.

Ha ®ur. 33 u300pakeHO YBEIMYCHHC KOJHYCCTBA Mpoym(pepupyromux kierok (Ki67+) B 3yOuaroit
H3BIIIMHE Y 6-MecayHbIX MbImei NSG uepes 10 cytok noce 3aBepureHus seacHuI PPF1 ¢ nCnomb30BaHHEM CXEMBI
MPEPBIBUCTOTO MPHMEHCHH.

Ha ®wur. 34 npeacTaBieHsI cpe3bl 3yOUaToil H3BHIMHBI U CYOBEHTPHKY JLIPHOM 30HBI Y 6-MECSUHBIX MBIIICH
NSG uepes 10 cyTox mocne 3aBepmeHia BeeacHua PPF1 ¢ ncnoip30BaHHEM CXEMBI IPEPHIBHCTOTO MPHMECHECHUS.

Ha ®wur. 35A npowuTFOCTPHPOBAHO HANPABICHHC PA3BUTHS KICTOK B 3yOUaTOH H3BHIMHE Y 6-MCCSUHBIX
meimed NSG, xotopeiM BBOZWIH wWaH PPF1 WM KOHTPOJNBHBIH COJCBOW PacTBOp IO 7-CYTOYHOH CXEMe
MPEPHIBUCTOTO MPUMEHEHUS, B KOTOpOii BBOAWIM B /Y B TeueHHE 5 CyTOK MOAPST HEMOCPEACTBEHHO MEPET HAUaJIOM
CXCMBI IPSPHIBUCTOTO MpuMcHeHNA. CTencHb kookamm3anuu NeuN+ ¢ okparmuearueM BJ1Y moKa3sIBacT CTCIICHB,
B KOTOPOH KICTKH-NPCAIICCTBCHHAKH HEHPOHOB craymm HeripoHamu.  Cremenp kosokammzaummn GFAP+ ¢
okpammBaHueM BJ1Y MOKa3bIBACT CTENECHB, B KOTOPOH KICTKU-NPEAIICCTBCHHIKY HEHPOHOB CTATH ACTPOLIUTAMH.

Ha ®wur. 35B npeacraBicHbl pe3yabTaThl AHAJOTUYHOTO SKCIICPHUMEHTA, YTO W HA ®mur. 35, HO v 12-
MCCAYHBIX MbIneii NSG.

Ha ®wur. 36A npowuTOCTPHPOBAHO HATIPABICHNC PA3BUTUA KICTOK B 3y0UATOH W3BHIIHHE V 3 -MCCAYHBIX
mbimeii NSG, KOTOpsIM BBOIMUTH HITH CTapyIO IUIA3MY, HIH KOHTPOJBHEIH COJICBOH PacTBOP IO 7-CYTOYHOH CXEME
MPEPBHIBUCTOTO MPUMEHECHHA, B KOTOPOH BBOAMIM B /1Y B TeueHHE 5 CyTOK MOAPAA HEMOCPEACTBECHHO NEPE] HAYAIOM
CXCMBI TIPEPHIBUCTOTO MpuMeHeHNA. CTenmeHb Kotokamm3anud NeuN+ ¢ okpammsaaneM b /1Y moKa3sBacT CTCIICHB,
B KOTOPOH KJICTKH-NPEAICCTBCHHUKA HEHPOHOB CTAIH HEHPOHAMMU.

Ha ®ur. 36B mpeacTaBiacHBI Pe3yJIbTaThl HKCIICPHMEHTA, MOAPOOHO ommcaHHOTO Ha @ur. 36A, HO C
yKa3aHueM creneHH kojokammsauuu GF AP+ ¢ oxpammusanuem BIY, 4To yka3piBaeT HA CTCICHD, B KOTOPOH KIICTKH-

MPEANICCTBCHHUKH HCHPOHOB CTAIH ACTPOLUTAMH.



Ha ®wur. 37 npeactaBncHO KOMHIeCTBO CFOS-TI0I0KUTEIBHBIX KICTOK BO (A) BCeM rojioBHOM Mo3re, (B)
kope roosHOro Mo3ra u (C) m3okoprekce 18-mecsuHbIX MbImei, koTopbiM BBoAMIM PPF1 mmn conesoit pactsop ¢
HCIIOJIB30BAHHEM CXEMBI IPEPBIBUCTOTO NPHMCHEHHA B TEUCHUE 7 CYTOK.

Ha ®ur. 38 mpeacraBiacHO KOMUCCTBO CFOS-TIOIO0KHUTEIBHBIX KICTOK B (A) kope yioOHOH momu, (B)
opburanmpsro# kope (C) uHPppamumbamsroit kope u (D) mpemmvOampHOH Kope 18-MECSYHBIX MBIICH, KOTOPBIM
oM PPF1 min coeBoif pacTBOp € HCMOIb30BAHUEM CXEMBI IPEPBIBHCTOTO MPUMECHCHHSA B TCUCHHE 7 CYTOK.

Ha ®wur. 39 npeactaBicHO KOTHYECTBO CFOS-TOIOKHUTETBHBIX KICTOK B (A) MPHAATOYHOM OOOHATCIBHOM
sape u (B) obouarenmsHOM Oyropke 18-MecsuHBIX MbImei, kotopsiM BBOmwM PPF1 wmam coneBoit pactBop ¢
HCTIOJTb30BAHUEM CXEMBI IPEPHIBHCTOTO MPUMECHEHUS B TEUCHUE 7 CYTOK.

Ha ®ur. 40 w300pakcHA BOKCCITBHAS BH3YANH3AIUA HA OCHOBC CTATHCTHUKH KOPKOBOH JIOKATBHOMN
axtuBanmy B T00HOH kope (FRP), opburansHoii kope (ORB), ur(ppamumbansroii kope (ILA), mpemuMOaTsHOH KOpe
(PL) n npunarourom obousaTenpHOM sape (AON) y 18-mecsuHbIX Mprmiei, kotopsv Beoauan PPF1 wim conesoit
PACTBOP C HCHOJIBb30BAHUEM CXEMBI MPEPBIBHCTOTO MPUMEHEHUS B TCUCHHUE 7 CYTOK.

Ha ®wur. 41A npeacrasieH MPOUEHT HIMMy HOpeakTuBHOM obmactu CD68 B runmmokaMmie y 22 -MECTIHBIX
meimeii C57BL/6] nuxoro tuma, kotopsM Beoanan PPF1 nim coneBoii pacTBOp C HCIOJIB30BAHAEM CXCMBI
MPEPBIBUCTOTO MPHMEHEHHA B TCUCHHE 7 CYTOK.

Ha ®wur. 41B npeacraBicH MpONCHT MMy HOPSAKTHBHOM 001acTH Iba-1 B rummokamMme y 22-MeCTHBIX
msimeii C57BL/6] nuxoro tuma, kotopsM eoanan PPF1 nim coneBoii pacTBOp C HCIOJIB30BAHAEM CXEMBI
MPEPBIBUCTOTO MPHMEHEHHA B TCUCHHE 7 CYTOK.

Ha ®wur. 41C mpeactasicH npoucHT umMmMy HopeakTusHOH obmactu GFAP B runmokamrie y 22 -MeCaIHBIX
msimeii C57BL/6] nuxoro tuma, kotopsiM Beoauu PPF1 i coneBoii pacTBOp C HCIOJIB30BAHHEM CXEMBI
MPEPBIBUCTOTO MPHMEHECHHA B TCUCHHE 7 CYTOK.

Ha ®ur. 42A npuBecHO NPOLECHTHOES H3MEHEHHUE B OKpamuBaHuu BJ1Y y 23 -MeCsUHBIX MBIIICH
C57BL/6J auxoro Tuma, kotopsM eoawu PPF1, o cpaBHEHUIO € COJICBBIM KOHTPOJIEM Ha 6, 9 u 12 Henemo
MOCJIE BBEACHHUSA C HCIOJIb30BAHUEM CXEMBI MPEPBIBUCTOTO MPHMEHEHHA B TCUCHHE CEMH IOCIEA0BATE/ILHBIX CYTOK.

Ha ®wur. 42B npuseicHO MPOLCHTHOE H3MEHEHUE B OkpammBaHui DCX y 23 -MecaIHBIX MBIIICH
C57BL/6J auxoro Tuma, kotopsM BBoawH PPF1, o CpaBHEHHUIO C COJICBBIM KOHTPOJIEM Ha 6, 9 1 12 Hexemo
MOCTIC BBEACHUS C HCIIOJIb30BAHUEM CXEMBI MMPEPBHIBUCTOTO MPHMEHEHHA B TCUCHUE CEMH IOCTICA0BATCIBHBIX CYTOK.

Ha ®ur. 43A u 43B yka3aHbl pe3yJIbTaThl H3MCPCHHUH Macchl Teya y 4-4,5-MecsYHbIX caMIOB anb(a-

CHHY KJICHHOBBIX MbIIICH (JTuHug 61) (Moaems 6onesHu [apkurcona), KoTopsiM BBOMTH PPF 1 wmn KOHTpOTBHBII
PACTBOP C HCHOJIb30BAHUEM CXEMBI MPEPBIBUCTOTO MPUMEHEHHS B TCUCHHE CEMH MOCICA0BATENBHBIX CYyTOK.

Ha ®wur. 44 yKka3aHBI Pe3yJIBTATHI THC3AOCTPOCHHA Y 4-4,5-MECAUHBIX CAMIIOB aib(pa-CHHYKJICHHOBBIX
mbimeli (uHESA 61) (Mozens Oonesnm [lapkmHcoHa), KkoTopbsM BBOIMIH PPF1 mim KOHTpONBHBIH pacTBOp C
HCIOJB30BAaHUEM CXEMBI IPEPBIBUCTOTO NPUMEHEHHSA B TCUCHHE CEMH MOCICAOBATCIBHBIX CYTOK.

Ha ®ur. 45A u 45B ykazaHbl pe3yabTaThl CTPHI3aHAS MAKAPOHHWHBI H CBS3aHHOTO C 3THM YIyYIICHHA
JBUTaTCIbHOH (PyHKIWH y 4-4,5-MeCSUHBIX camMIoB aib(ha-CHHYKICHHOBBIX MbImei (mHusa 61) (Moaens GonesHu
IMapxuncona), koTOpbiM BBOAWTH PPF1 mim KOHTPOJBHBIN PACTBOP C HMCHOJB30BAHHEM CXEMBI MPEPBIBHCTOTO
MPUMECHECHUSA B TCUCHHE CEMU MOCICA0BATEIBHBIX CYTOK.

Ha ®wur. 46 yxa3aHsl pe3yIbTaThl HCTIBITAHUN BHCCHUS HA IPOBOJIOKE y 4-4,5-MecsSuHBIX camIOB aib(a-
CHHYKJICHHOBBIX MbIIIcH (iuaus 61) (Moxens Oone3nu IlapkuHcoHa), koTopsiM BBO N PPF1 M KOHTPOIBHBIH

PacTBOP C HCIIOJIL30BAHUEM CXCMBI IPCPBIBUCTOIO MPUMCHCHIA B TCUCHUC CCMH ITOCJICAOBATCIIBHBIX CYTOK.
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Ha ®ur. 47A n3o0paxeHs! paznuuHble (GOpMBI H pa3Mephl HIECTa, HCHONB3YEMBIC B ILITH Pa3IHYHbBIX
HCTIBITAHHUAX BO3PACTAIOLICH CIIOKHOCTH XOABOBI IO IIECTY.

Ha ®wur. 47B yka3aHsl pe3yJNbTaThl IITH PA3IHYHBIX HCIBITAHUH XOABOBI MO IECTy y 4-4,5-MECIIHBIX
CaMII0B ajb(pa-CHHY KICHHOBBIX MbImeH (muHuA 61) (Mozens 6oe3un [lapkuHcoHa), koTOpsM BBoauIH PPF1 mon
KOHTPOJIBHBIM PACTBOP C HCMOJIb30BAHUEM CXEMBI MPEPBIBUCTOTO MPUMEHEHHS B TCUCHHE CEMH MOCICA0BATEIBHBIX
cyTok. McmbITaHusa X0ap0bI IO IMECTY OCYIICCTBILLIN Yepe3 72 yaca MocCJe MOCICAHEH BBOIUMOM 0351

Ha ®ur. 47C yxa3zaHbsl pe3yJbTaThl IATH PA3IHYHBIX HCIBITAHHUH XOABOBI MO INECTy Y 4-4,5-MecI4HBIX
CaMIOB ajb(pa-CHHY KJICHHOBBIX MbImeH (uHmt 61) (Moxens 6one3nu [lapkuHcona), koTopbiM BBoAWIH PPF1 mm
KOHTPOJIBHBIH PaCTBOP C HCMOJB30BAHUEM CXEMBI MPEPBHIBUCTOTO IPUMECHEHUS B TCUEHUE CEMH MOCIECA0BATETbHBIX
CyTOK. McmbITaHus X0A60BI IO MECTY OCYMICCTBILAIH Yepes3 3 HEACIH IOCIE OCTICAHEH BBOJUMOMN O3B

Ha ®wur. 48A-48F yxa3zaHbl THCTOTOTHYECKHE PE3YIbTAThl OKPAIINBAHKA CTPHATYMA U THUIIIOKAMIA y 4-
4,5-MeCIHBIX CaMIOB ajb()a-CHHYKJICHHOBBIX MbIICH (TuHmA 61) (Moaens Oone3Hu [TapKHHCOHA), KOTOPHIM
BBOAMIH PPF1 MM KOHTPOIBHBIN PACTBOP C UCTIONIB30BAHHEM CXEMBI IPEPHIBUCTOTO MPHMEHECHHA B TCUCHHE CEMHU
MOCIIEIOBATENBHBIX CYTOK. HcciietoBaHHbBIC THCTOIOTHYESCKHE MapKeps! BKIrouaroT CD68, Iba-1 u Neun.

Ha ®wur. 49 npexncTasieHa 3a7epskka Bbxoaa B nadupuate bapaeca y 12-mecsunbix mprmeit NSG,
rxotopsM Beovu PPF1, HAS1 mumm KOHTPOBHBIH PacTBOP C HCTIOJIb30BAHUEM CXEMBI IPEPHIBHCTOTO MPHMCEHCHUS

B TCUCHHUC CEMH NOCICA0BATCIIBHBIX CYTOK.

OJPOBHOE OIMMCAHUWE U3OEPETEHUWSA

1. Bscaenune

JlaHHOE H300PETEHUE OTHOCHTCA K HACHTHU(PUKAIIMY U 0OHAPY KCHHUIO CIOCOO0B ¥ KOMIIO3HITHH IS JICUCHHUS
W/1m po(PUIAKTHKY KOTHUTHBHBIX H JBHIATCJIBHBIX HAPY IICHUH, BKIFOUAs BO3PACTHYIO ICMEHIHIO HITH CHIDKCHHUE
JABHTATCIbHON (PYyHKLMH, /MM HEHpOACeTCHEPaTHBHOE 3a00cBaHue. B JaHHOM JOKYMEHTE ONHCAHBI CHOCOOBI H
KOMITO3HIHS JUIA JICUCHHA CyOBEKTOB, CTPAJAOIINX OT TAKUX HAPYILICHHIH, KOTOPBIC ABJIFOTCA ACNMCKTAMH JAHHOTO
u3obpereHna. Kpome T0ro, B JaHHOM JOKYMEHTE OIHCAHBI CXEMBI IPHMECHEHUS, KOTOPbIC CTHMY JIHPYIOT HEHPOT€HE3
WA CHIDKCHHC HECHPOBOCHAJCHUS, W/HIHM YJIyYNICHHC KOTHHTHBHBIX WM JBHUTATCIBHBIX (DYHKIMH y CyOBEKTOB,
CTPAZAOIMX OT KOTHHTHUBHBIX HJIH JABHIATCIbHBIX HapymeHud. CrnocoObl W KOMMO3HIWH, OMUCAHHBIC B JAHHOM
JOKYMEHTE, SIBILIFOTCS IIPUIOXHBIMHE UL PO (PHIAKTHKY KOTHUTHBHBIX WITH IBHTATCIBHBIX HAPY ICHHH, BO3PACTHOM
JCMCHIUH, HCHPOBOCTIAJICHASA H/HJIH HCHPOACTCHCPATHBHOTO 3a00ICBAHUSA, OCTA0ICHHA CHMITOMOB KOTHHTHBHBIX
WIH JBUTATCIBHBIX HAPYIICHWH, BO3PACTHON JCMCHUIWH, HECHPOBOCHANCHHA W/WIH HEHPOJCTCHEPATHBHOTO
3a00eBaHAS;, 3aMEUICHHS TPOTPECCHPOBAHHS BO3PACTHBIX KOTHHTHBHBIX JUIM JBHTATCIBHBIX HAPYIICHHH,
BO3PACTHOH [CMCHIIMH, HCHPOBOCTAJCHHSA W/HIWM HCHPOIACTCHCPATHBHOTO 3a00JCBAHHA, W HWIH OOpAmICHUSA
MPOTPECCHPOBAHMST BO3PACTHHIX KOTHHTHBHBIX WM JBHTATCIBHBIX HAPYLICHUH, BO3PACTHOH JCMCHIWH,
HCHPOBOCTIANICHAA W/WIH HCHPOACTCHCPATHBHOTO 3a00/1¢BaHMA. Peamm3anusa W300peTCHHUA BKIFOYACT MPUMCHCHHUC
(ppakImii TUTA3MBI KPOBH B KAUECTBE JICUCHHS, HAIPHMED, OAHON 1w Oonee (ppaknuii Hitm 37F0ATOB, IOy YCHHBIX B
pe3yabpTare mpoueccos (PpakIHOHHPOBAHKS KPOBH, HAIIPUMED, Mpornecca (ppakimoHnpoBaHus 1o KoHy, onmicaHHOTo
HIDKE. BapmaHT OCyINECTBICHHS NAHHOTO H300pPETCHHA BKMIOYACT NMpHMEHECHHE (hpakmum mumaszMmsl (pacTeopa,
COCTOSIIETO W3 HOPMAIBHOTO a/Ib0YMUHA YeJI0BEKa, atb(pa- u OeTa-rnody THHOB, raMMa-TIII00y THHA H JPYTHX OCIIKOB,
MO0 MHAMBUYAJbHO, IHOO B BHJEC KOMIUICKCOB, Jajice B TOKYMEHTE HAa3bIBAEMOTO «(pakuuei mia3Men). Jpyroi
BapPHAHT OCYIICCTBJICHUS JAHHOTO H300PCTCHUA BKIIOYACT MpuMeHEeHHE (ppakuuu 6enkoB miazmsl (PPF) B kauectse
JICHUCHUSL. VIOl BapHAHT OCYINCCTBJICHHS JAHHOTO H300pPETCHHUS BKIOYACT MPHUMEHEHHE PAacTBOpa ainbOyMHHA
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yenoeeka (HAS) B kauectse neucHus. Eme oawH BapHaHT OCYINECTBICHHA BKIIFOYACT IPHMCHCHHC 3JH0ATOB
MPOIECCCOB (PPAKIHOHUPOBAHHUS KPOBH, TAKUX Kak 3moat | win amoar 1I/111, onucanusie Hike. JIOMOTHHUTCIBHBIN
BAPHAHT OCYIICCTBICHHS BKIIIOUACT (DPAKIHIO IIA3MBI KPOBH, U3 KOTOPOH OBIIH YJaJCHBI O CYINECTBY BCE (PAKTOPHI
CBECPTHIBAHUS KPOBHU C TEM, YTOOBI COXPAaHUTH 3(P(PEKTUBHOCTH IPH OJHOBPEMCHHOM CHI)KCHHH PHCKA TPOMOO30B
(manmpumep, cM. 3asBku Ha maTeHT CIITA NeNo 62/236710 u 63/376529, KOTOpBIC BKIIOUCHBI B KQUCCTBE CCHUIKH B
JIAHHOE OTIHCAHUE B MIOJTHOM 00BEME).

Ilepen mompoOHBIM ONHCAHHEM JAHHOTO H300PETECHHA, HCOOXOOMMO INPHHATH BO BHHMAHHE, YTO 3TO
H300pETECHHE HE OTPAHUYUCHO KOHKPETHBIMH OMMMCAHHBIMHU CTIOCOOOM HJTH KOMITO3HIHCH, IIOCKOIBKY OHH, KOHEYHO,
MOTYT BApPBHPOBATHCA. CJIC}_'[y €T TAKXKC IIOHHMATb, HYTO yHOTpe6JI}IeMa}I B OTAHHOM OJOKYMCHTC TCPMHHOJIOTHA
TOPUMCHACTCA TOJIBKO I OMHCAHHA KOHKPCTHBIX BAPHAHTOB OCYINCCTBICHHA H HC HMCCT OTPAHHYHUTCIBHOTO
XapakTepa, HOCKOJIbKY 00BEM HACTOSINETO H300PETCHHS OTPAHUYCH TOJIBKO MpHjaracMoil (popmynoii m300peTeHus.

OO6cyxmaeMplc B JTaHHOM JOKYMCHTE NyONMKALIMH IPEACTABICHBI HCKIIOYHTCIBHO B OTHOINCHHH HX
COACPIKAHMA O JAThl MOJAYH HACTOALICH 3a4BKH. HHYTO B HACTOAMIEM JOKYMEHTC HE CICAYCT HHTCPIPSTUPOBATH
KaK MPHU3HAHHC TOTO, YTO JAHHOC H300PCTCHUC HC MMCCT MPAaBa AATHPOBATH TAKYH) MyOIHKAIWIO OOJCC PAaHHAM
YHCJIOM B CHJIy 0OJiee paHHEro W300peTeHuA. bomee TOro, AaThl MPEACTABICHHBIX MyOIHKALMI MOTYT OTIHYATHCA
0T (haKTHUECKHUX AaT My OJIUKAIHiA, ITO TPeOyET HE3aBHCHMOTO ITOATBECPKACHHSL.

Kor/:[a NPUBOOUTCA AHANIA30H 3H3‘I€HI/Iﬁ, CICAYCT MOHUMATH, YTO TAKXKC ONHCBIBACTCA KaKI0C
MPOMEKY TOYHOC 3HAUCHHE C TOYHOCTBIO O ASCATOTO 3HAKA HAYKHETO MPEICIIA, €CITA W3 KOHTCKCTA ABHO HE CICAyeT
HWHOC, MC)KIY BECPXHAM W HIDKHHM NPCACTAMH 3TOTO AWAMa3oHa. Kakmplii MCHBINWH AHANA30H MCHKIY JEOOBIM
YKa3aHHBIM 3HAUCHHUEM WJIH ITPOMEIKY TOUHBIM 3HAYICHHCM B YKA3aHHOM OJHAIIA30HE H JEOOBIM APYTUM YKa3aHHBIM HJTH
TIPOMECIKYTOYHBIM 3HAUCHHEM B 3TOM YKAa3aHHOM AUAIA30HC OXBATHIBACTCA JAHHBIM H306peTeHI/IeM. BerHI/Iﬁ H
HIOKHHI npeacIbl 3TUX MCHBIINX AHATIA30HOB MOTYT HC3aBUCUMO OBITh BKJIFOUCHBI B JHANna30H HJIH HCKIIFOUYCHBI H3
HETO, a JE00O0H Auana30H, B KOTOPOM JFOO0OMH, HU OJWH WIH 00a Impeaeaa BKIHOUCHBI B MCHBIIUC JHATA30HBI, TAKKE
HAXOJMTCS B paMKax H300pETCHHA, KPOME THOO0T0 CHEHHANBHO HCKIIOUCHHOTO NMpeAcia B YKA3aHHOM JHANa30HE.
Ecnm yka3aHHBIH AHana3oH BKIIOYACT OJWH KM 00a IpeAesa, AUama30Hbl, HCKIFOYAIOIIHE OAWH HIH 00a 3THX
BKJIIOUCHHBIX IPEETA, TAKKE BKIFOUCHBI B JAHHOC H300pETCHUE.

Crenyer OTMETHTD, UTO B (POPMYJly H300PETCHHA MOTYT BHOCHTBCS IMPABKH C LEJIBE0 HCKIFOUCHHS JTFOOBIX
HCOOS3AaTCIBHBIX  ANeMeHTOB.  CIICIOBATCIBHO, [JAHHOC YTBCPIKACHHE [JO/UKHO CIY)KHTh B KAYCCTBC
NPCIBAPUTCIBHOTO OCHOBAHMUS /IS HCIIOIb30BAHMUS TAKOH HCUCPIBIBAFOLICH TCPMHHOJIOTHH, KAK «HCKITFOUHTCIIBHOY,
«TOJIBKO» U T. II. B CBA3H C YKA3aHUEM 3JICMCHTOB (bOpMyJ'II:I I/1306peTeHI/I}I, WA HCTIOJIBb30BAHUA KOTPHLATCIBHOTO»
TPU3HAKA.

Kax 6y et NOHATHO CIICLHATMCTAM B JAHHOW 00NACTH TEXHUKH HOCIC MPOYTCHHS STOTO ONUCAHMUS, KAXK B
H3 OTHCIBHBIX BAPWUAHTOB OCYINCCTBICHHA H300PCTCHUS, OMHCAHHBIX W NPOMITKOCTPHPOBAHHBIX B JAHHOM
JAOKYMCHTC, UMCCT OTACTIbHBIC KOMIIOHCHTEI H ITPH3HAKH, KOTOPBIC MOTYT OBITBH JIETKO Pa3bCaAUHCHBI HITH 061>C,I[I/IHCHI>I
C MMPU3HAKAMH JTFOOOTO W3 APYTHX HECKOJIBKIX BAPHAHTOB OCYILCCTBICHIA H300PCTCHUSA O3 OTCTYIUICHHSA OT 00BEMa
WJTH CYIITHOCTH HACTOAMICTO M300peTeHuA. JIF000ii yKa3aHHEIH CIOCOO MOYKHO OCYIICCTBHTD C TOMOIINBIO YKA3aHHOH
MOCTICI0BATCIFHOCTH ACHCTBHI HITH C IOMOIIBEO JTFOOOH APYTOi JTOTHYCCKH BO3MOYKHOMN IMTOCIICI0BATCIFHOCTH.

2. OmpenencHus

Ecnu He yka3aHO HHOE, BCE YIIOTPEOIIEMBIC B JAHHOM JOKYMEHTE TEXHUYECKHIC W HAY YHBIC TCPMHHBI HMCIOT
OOLICTIPHHATOC 3HAYCHHE, HMOHATHOC JIOOOMY CICIHATMHCTY B JAaHHOH 0ONAcTH TEXHHKH, K KOTOPOH HMEeT

OTHOIICHUC JAHHOC I/l306peTeHI/Ie. XoTs criocoObI U MaTCpUalibl, AHAJOTHIHBIC UJTH 3KBUBAJICHTHBIC ONMMCAHHBIM B
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JAHHOM JOKYMEHTE, TAKKE MOYKHO HMCIHOJB30BaTh IPH MPAKTHUCCKOH PEANH3alUH HIH HCIBITAHHU HACTOAMICTO
n300peTeHms, nanee OyayT OMMCAHbI HEKOTOPHIC BO3MOSKHBIC M IPEANOYTUTEIbHBIC CIOCOOBI M Marepuaisl. Bce
My OJIMKALUH, YIOMSIHYTHIC B JAHHOM JOKYMEHTE, BKIIOUCHBI B JAHHBIH JOKYMEHT IOCPEICTBOM CCHUIKH C IICITBIO
PACKpPBITHA H OITHCAHUSA CIIOCOOO0B H/HIM MAaTEPHAJIOB, B CBS3H C KOTOPBIMU LUTHPYIOTCS 3TH Iy Onmukanuu. Crexyer
MOHHMATh, YTO JAHHOE M300PETCHUE 3aMCHACT TH000C PACKPHITHE BKIFOUCHHON B TAHHBIH JOKYMCHT Iy OJIHKAIMH B
TOH CTENECHHU, B KOTOPOH CyIECTBYET MPOTHBOPEUHE.

Cretyet OTMETHTb, YTO YIOTPEOICHUE B JAHHOM JOKYMEHTE U B puiaraeMoii (popmy e uzooperenust popm
€IWHCTBCHHOTO YHCIIA BKIFOUACT B CEOS OTCHUIKY HA MHOKCCTBCHHOC YHCJIO, €CTH B KOHTEKCTE SIBHO HE YKA3aHO
wHOe. Takum 00pa3oM, HampUMeEp, OTCHIIKA K «KJICTKE) BKITIOYACT MHOXKECTBO TAKHUX KJICTOK, a OTCHIIKA K IICITHAY»
BKJTFOYACT OTCHUIKY K OJHOMY HIH O0Jice MENTHAAM H WX 3KBHBAJCHTAM, HANPUMEP, MOJHICITHIAM, H3BCCTHBIM
CHCIHUATHCTaM B JAHHOH 00JaCTH TEXHUKH, U T. 1.

[Ipu ommcannm crmocoOOB MAHHOTO H300PETCHHSA TEPMHHBI «XO3SMH», «CYOBEKT», (HHIWBHAYYM» H
«TAILMEHT» HCIOJIB3YIOTCS B3aHMO3aMECHACMO H OTHOCATCS K TFOOOMY MIICKOITHTAIOINEMY, HY KIAFOIEMYCSI B TAKOM
JICUCHUH B COOTBETCTBHH C ONMCAHHBIMHU crioco0aMu. Takue MIICKOTTUTAIOINE BKIFOUAIOT, HATPHMED, JTFOACH, OBCIL,
KOPOB, JOIAACH, CBHHCH, COOAK, KOIICK, MPUMATOB, OTIHYHBIX OT YCIOBCKA, MBIICH W KPhIC. B ompeacacHHBIX
BAPHAHTAX OCYINECTBICHHUSA CYOBEKT IMPEACTABIICT COOOH MIICKOTHTAIONICE, OTIMYHOE OT YEJIOBEKA. B HEKOTOPBIX
BAPHAHTAX OCYINCCTBICHHA CYOBEKT MPEACTABIIET COO0i CEIbCKOXO3MCTBEHHOE )KUBOTHOE. B IpyTrux BapmaHTax
OCYINCCTBICHH CYOBEKT MPEACTABISIET cO0O0l AOMAIIHEEe >KHBOTHOC. B HEKOTOPBIX BAPHAHTAX OCYIICCTBIICHHA
CYOBEKT MPEACTABIACT COO0H MIICKOIHTAIOIICE. B OMpe e ICHHBIX CyYadax CyOBCKT MPESACTABIACT COOOM UCTOBCKA.
Jpyrue cyOBeKTH MOTYT BKIIFOUATH JOMAITHUX JKHBOTHBIX (HAMPHMEP, COOAK U KOIICK), JOMANTHA CKOT (HAIPHUMED,
KOPOB, CBUHEH, KO3, JIOIIAACH H T. IL.), TPBI3YHOB (HAIIPUMED, MBIICH, MOPCKHX CBHHOK H KDBIC, HAPHMED, KAK B
JKABOTHBIX MOJCIIIX 3a00ICBAaHU), a TAKKE MPUMATOB, OTIHYHBIX OT YCI0BEKA (HAPUMEp, IMIUMIIAH3E U 00C3bAH).
Takum 06pa3oM, CYOBEKTH MO H300PETCHUIO BKTIOYANOT, CPSAU IMPOUYCTO, MICKONMHUTAONINX, HAPUMED, TFOACH U
JpPYTHUX MPHMATOB, TAKUX KaK MIUMIIAH3¢ U APYTHE BUABI HETIOBCKOOOPA3HBIX 00€3bAH H 00€3bH; H TOMY IOA00HOE,
OPH 3TOM B HEKOTOPBIX BAapHAHTAX OCYIUCCTBICHUSA CYOBCKTAMH SB/LIOTCA JTIOAH. TepMHH CyOBEKT Takoke
NOAPAa3yMEBAcT BKJIIOUCHUE 4YEJIOBEKA WM OPraHu3Ma JI0OOr0 BO3pPAcTa, MAacChl WIH APYTHMH (DH3HUYCCKHMH
XapPaKTCPUCTHKAMH, TIPH 3TOM CyOBEKTAMH MOTYT OBITH B3POCIBIH, PSOCHOK, MIAICHEL] HTH HOBOPOKACHHBIH.

I[Tox «MONOOBIMY) WIH «MOJOABIM WHIWBHAOM» TOHUMAKT WHIWBUIA, KOTOPBIH HAXOOHTCA B
XPOHOJIOTHYECKOM Bo3pacte 40 JeT WiIu MOJIOKE, HapuMep, 35 JeT WK MOJIOXKE, B TOM uucie 30 JIET HIIH MOJIOKE,
HaTpuMep, 25 IeT WM MOJOKE WM 22 TOAa WM MOJOKE. B HEKOTOPBIX CIydadx HHAUBUI, KOTOPBIH CIy>KHT B
KAUeCTBE HCTOYHHUKA Mpemapara KPOBH, COACPIKAINETO MOJOAYHO IUIA3My, SABIACTCA TAaKHM, BO3pacT KOTOPOTO
cocrapsieT 10 neT WiH MONOKE, HAPUMEP, 5 JIET WAH MOJOXE, B TOM uucjie 1 ron unu Mojoxe. B HEKOTOPBIX
CIy4asxX CyOBEKT SBIICTCS HOBOPOXKICHHBIM, a HCTOYHHKOM IpPENapara IUI3Mbl SABJSICTCSA INMyNOBHHA, ITPHYEM
MPEmapaT MIA3Mbl COOMPAIOT W3 MyTOBHHEI HOBOPOKACHHBIX. TakuM 00pa30M, «MOJI0I0I» U «MOJIOI0H WHIWBHID)
MO’KCT OTHOCHTBCS K CYOBCKTY, BO3pacT KOTOporo coctasiiaet oT 0 mo 40, mHampumep, coctasmet 0, 1, 5, 10, 15, 20,
25,30, 35 nmm 40 ner. B apyrux caydasx, «MOJIOA0ID M «MOJOJOH HHANBHI» MOKET OTHOCHTBCS K OHOJIOTHYECKOMY
(B OTIHYME OT XPOHOJOTHYECKOIO) BO3PACTy, HANPUMEP, HHAWBUAA, KOTOPBIH HE MPOACMOHCTPHPOBAI YPOBHH
BOCHAJUTEILHBIX IUTOKUHOB B IIA3ME, KOTOPBIC JEMOHCTPHPYIOT CPABHUTEJILHO CTapIIie HHAWBUABL M HaoOopoT,
«MOJIOIOI» W «MOJOAOH WHIWBHI» MOKCT OTHOCHTBCA K OHOJOTHUCCKOMY (B OTIMYHC OT XPOHOJOTHUCCKOTO)
BO3pacTy, HANPHMEDP, HWHIUBHAA, KOTOPBIH JEMOHCTPUPYET OoJee BBICOKHE YPOBHH IPOTHBOBOCHAIHTEIBHBIX
LUTOKHUHOB B IA3ME MO CPABHCHHIO C YPOBHAMH Yy CPABHHTEIBHO CTAPIINX HHAUBHAOB. B KauecTse mpumepa, a He

OI'PaHUYICHHUS, BOCTIAJIUTCITHHBIN ITUTOKUH npPEaACTABILICT coboii O0TAKCHH, a KpaTHasd pasHULa MCXKIAY MOJIOAbIM
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Cy6’I>eI(TOM WM MOJOABIM HHAHBHAOM H IIOXXHJIBIMH HHAUBUAAMH COCTABJLICT IIO MCHBIICH MEpPC 1,5 pasa.
AH.’:UIOI‘I/I‘IHO, KpaTHasA pasHUIA MCXKAY CTapiuuM H Oomee MOJIOABIM HHAWBHUAAMH B APYTHX BOCHAJIUTCIIBHBIX
IUTOKHHAX MOYKET OBITh HCIOJB30BaHA 11 0003HAUCHUA Onoormueckoro Bo3pacta. (Cwm. 3asaeky Ha mateHt CIITA
Ne 13/575437, xoTOpad BKIIOYCHA B JAHHBIH JOKYMCHT IOCPEIACTBOM CChUIKM). Kak mpaBHIO, HHIUBHI 300POB,
HANpUMEp, V HHAHBHAA OTCYTCTBYIOT I€MATOJIOTHUCCKHME 3TOKAYCCTBCHHBIC OINMYyXOJM HIH ayTOHMMYHHBIC
3a00JIeBaHUS BO BpeMs 3a00pa.

Iloa «MHAMBUIOM, CTPAJAFOINUM OT MM IOABCPKCHHBIM PHCKY Pa3BHTHA BO3PACTHBIX KOTHHTHBHBIX
HApYLICHHUI» MOAPa3yMEBacTCs HHAMBUI, KOTOPBIH mpoxua 6onee 50 % 0T ero 0kuaaeMoi MpoJOKUTEITbHOCTH
JKH3HH, HampuMep, 6oiee 60 %, Hampumep, 6omaee 70 %, Hanpumep, 6oaee 75 %, 80 %, 85 %, 90 %, 95 % wmm maxe
99 % ero o>kumacMoii MPOIOKUTEIBHOCTH KH3HH. Bo3pact nHAMBHAA Oy ACT 3aBUCETH OT PACCMATPUBACMBIX BHIOB.
Takum 00pa3zoM, 3TOT MPOLICHT OCHOBAH HA MPOTHO3HPYEMOI IPOAODKHTECIBHOCTH )KH3HH PACCMATPHBACMBbIX BH/IOB.
Hanpumep, B ciyuae uenoBeka, TakOH HHAMBHA HMEET BO3pacT 50 JeT Wi cTapiue, HanpuMep, 60 JeT win crapiie,
70 net wm crapme, 80 neT wm crapie, 90 jet wnm crapme, u 00bvHO He crapmie 100 net, Hampuvep, 90 e, To
€CTb BO3pacT Mexay okoJo 50 u 100, mampumep, 50. .. 55...60...65...70...75...80...85...90...95...100
JICT WJTH CTApIIe, WK E000# Bo3pacT Mexkay S0—1000, u CTpaaacT 0T BO3PACTHOTO MATOJIOTHUCCKOTO COCTOSHI A, KAK
JAOMOJHHUTCIIBHO OMHUCAHO HWKC, HAPUMCD, KOTHUTHBHOI'O HAPYWICHHA, CBA3AHHOTO C CCTCCTBCHHBIM IPOLECCOM
CTAPCHHSA, HHAUBU, KOTOPBIH HMEET BO3PACT 0k0a0 50 neT wiwm crapiue, Hanpumep, 60 aeT uin ctapuie, 70 1eT win
crapiue, 80 ner uiu crapie, 90 neT win cTapile, U Kak mpasuio, He crapme 100 ner, T. €., Bo3pacTt okoyo 50-100,
Hampumep, 50. . . 55...60...65...70...75. ..80...85 ..90...95 ..100 mer, KOTOpPBIA A0 CHX MOpP HE
OPOACMOHCTPHPOBAJI CHMIITOMBI, BO3PACTHBIX MATOJOTHICCKUX COCTO}IHI/Iﬁ, HAmpUMEP, KOTHUTHBHOI'O HAPY IUCHHUST,
HHIUBH JIFOOOTO BO3PAcTa, KOTOPBIH CTPANAcT OT KOTHUTUBHOTO HAPYIICHUS H3-32 BO3PACTHOTO 3a00JCBAHMU, KaK
JOMOJHUTENbHO OIMCAHO HIDKE, M HHAUBHZ JTIOOOTO BO3pacTa, y KOTOPOTO JMATHOCTHPOBAIH BO3PACTHOE
3ab0seBaHUE, KOTOPOE OOBIMHO COIMPOBOKAACTCA KOTHUTHBHBIM HAPYyLICHHEM, NPUYCM HHIUBHI 0 CHX IIOp HE
MPOJACMOHCTPHPOBAJ CHMIITOMBI KOTHHTUBHOTO HApyIeHUs. COOTBETCTBYIOIIUIA BO3PACT I CyOBEKTOB, OTIHYHBIX
OT YCJIOBEKA, H3BCCTCH U MPHMCHUM B JAHHOM JOKYMCHTE.

Hcnonp3yemblii B JAaHHOM JOKYMEHTE TEPMHH (JICUCHHE» OTHOCHUTCH K JEOOOMY H3 (1) MpO(HIAKTHUKH
3a00JICBAHUS WITH PACCTPOUCTBA, WK (i1) YMCHBIICHUS HIH YCTPAHCHHUS CHMITTOMOB 3a00JICBAHHAS WJTH PACCTPOICTBA.
JleueHne MOKET OBITH OCYINECTBICHO MPO(HIAKTUUCCKH (IO HAvana 3a00JCBAHWSA) HIH TEPANCBTHUCCKH (TOCIEC
Hauana 3a0oncBaHmst). OPQPEKT MOKET OBITh MPOPHIAKTHYCCKHAM C TOYKH 3PCHHA IIOJTHOTO HJIH YACTHIHOTO
MPEIOTBPANICHHS 3a00JCBAHHA HIH €TI0 CHMITOMOB H/HIH MOKET OBITh TCPANCBTHYCCKHM C TOUKH 3PCHHA
YACTHYHOTO HIJIH TIOJHOTO W3JICUCHHUS 3a00NeBAHMA H/HIH HEOJATONPHATHOTO SBJICHHA, CBA3AHHOTO C STHM
3aboneBanneM. TakuM 00pazoM, TEPMHH «JICUCHHC», HUCTIOIB3YCMBIH B JAHHOM JOKYMCHTE, OXBATBIBACT THOOOC
JeYCHUE BO3PACTHOTO 3a00JICBAHWS WJIH PACCTPOHCTBA yV MICKONHTAIOMIMX W BKIOYACT: (a) MPEIOTBPAILCHHE
TMOABICHUA 3200JICBAHAA Y CYOBCKTA, KOTOPBIA MOKCT OBITh MPEIPACTIONOAKCH K 3a00ICBAHAI0, HO Y KOTOPOTO 3TO
3200JICBaHAC CIIC HC AUATHOCTHPOBAHO, (b) HHrHOMPOBaHUS 3a00JICBAHUA, T. €. MPCKPAIICHAC CTO PA3BUTHSA; WIH (C)
oOreryeHne 3a007CBAHMUS, T. €. PETPECCHIO 3a007CBaHKs. JleueHHE MOKET MPHBECTH K PA3IUYHBIM (DH3HUCCKHM
TIPOSABIICHHUSM, HANPHUMEP, MOJYJUIIMH JKCIPECCHH TICHA, OMOJOKCHHIO TKAHCH WIM OpPraHoB HW T. .
TepaneBTHYECKUI ar€HT MOKET OBITh BBEICH 10, BO BPEMs HJIH IOCJE Hayaua 3a00JeBaHus. JIeueHHEe TEKyIero
3a00yICBaHUSA, TIPH KOTOPOM JICUCHHE CTAOMIH3HPYCT WIH YMCHBINACT HEKEIATCIbHBIC KIMHHUCCKHEC CHMIITOMBI
MAIMCHTA, MPEICTABILIET OCOOBIH HHTEpEC. Takoe JCUCHUE MOKET OBITH BBIIIOJHEHO A0 IOJIHOH MOTEpH (DYHKIMH B
MOPAaXCHHBIX TKAHAX. Tepamus Mo H300pETCHHIO MOKET OBITh BBEJACHA BO BPEMsA CHMITOMATHUYCCKOH cTamuu

3a00JICBAHUS, U, B HEKOTOPBIX CIIyHasX, MOCIC CHMITOMATHUCCKON CTaauu 3a00ICBAHHS.
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B HEkoTOpHIX BapHAHTAX OCYHICCTBICHHA BO3PACTHOC IATOJOTHYECKOEC COCTOSHHE, KOTOPOE JICuar,
ABJCTCA BO3PACTHBIM HAPYICHUEM B KOTHHTHBHOMH CIIOCOOHOCTH HHIWBHIA. HOZ[ KOTHHTHBHOH CITIOCOOHOCTBIO HJIH
«IMO3HAHHUEM» MNMOHHUMAKOT INCHXHYCCKHC MPOUCCCHI, KOTOPBIC BKIOYAOT BHUMAHHUC H KOHLCHTPALUIO, H3YUCHUC
CIOKHBIX 3374 M KOHLUCMUHMH, maMmsaTh (TPHOOpPETCHHE, YJACpKaHUC H H3BJICHCHHEC HOBOH HH(pOpPMAIMH B
KPaTKOCPOYHOH W/WIH AOJTOCPOYHOM mNepcrekTuse), o0paboTky uH(popmanmu (oOpameHue ¢ HHpOpMauuUCEH,
NOJIyYEHHOH C IIOMOIIBIO ISITH OPTaHOB YyBCTB), (DY HKIHIO 3PUTCILHO-NPOCTPAHCTBCHHOH OpHEHTAIHH (BH3Y AJIbHOE
BOCIIPHATHE, BOCIPHATHE ITyOWHBI, HCIOJb30BAHHE YMCTBEHHBIX 00pa30B, KOIMPOBAHHE PHCYHKOB, CO3NAHHE
00BbeKTOB WM (popM), YHOTPEOICHHEC W MOHHMAHME S3bIKA, OCTIOCTH peud (MOAOOP CIIOB), PEHICHHE MPOOIeM,
TMPUHATAC PCIICHHH W HCIOJHHUTCIbHBIC (PYHKUWH (IUIAHHPOBAHHE M ONpeJc/icHHE npHOputeToB). [lox
«KOTHUTHBHBIM PACCTPOHCTBOM) MOHMUMAIOT MOCTCNICHHOC CHIDKCHHE B OJHOW MM 0OJiee U3 3THX CHOCOOHOCTEH,
HATIPUMEP, PACCTPOHCTBO MAMATH, A3bIKA, MBINUICHHUA, CYXKACHUS M T. A. Iloa «HApyIICeHHEM KOTHHTUBHOH
CIOCOOHOCTH» W «KOTHHTHBHBIM HAPYIICHHEM» IOJPAa3yMEBAKOT CHH)KCHHC KOTHUTHBHOH CIOCOOHOCTH IO
CPaBHCHUIO CO 3/I0POBBIM HCIOBEKOM, HANIPHMEP, 3A0POBBIM YEIOBEKOM B COOTBETCTBYIOIICH BO3pPACTHOH IpyIIie,
HJTH TIO CPABHCHHIO CO CIOCOOHOCTHIO HHAWBHA B O0JICC pAHHUE MOMCHT BPCMCHH, HAPHUMEP, 3a 2 Heaean, 1 MecH,
2 mecama, 3 mecana , 6 mecanes, 1 roa, 2 roaa, 5 aer wim 10 met wmm Gomee. Tloa «BO3PACTHBIM KOTHHTHBHBIM
HApy[ICHHEM» TIOHUMAOT YXy ANICHHE KOTHUTHBHON CIIOCOOHOCTH, KOTOPOE, KaK MPABIIIO, CBA3aHHO CO CTAPCHHUEM,
B TOM YHCJIC, HATIPUMCP, KOTHUTUBHBIC HAPYIICHUA, CBA3AHHBIC C CCTCCTBCHHBIM IMPOLECCCOM CTApPCHHA, HANIPHUMED,
Jerkoe KoTHUTUBHOE HapymeHne (JIKH);, 1 KOTHUTHBHOE HapyILICHHE, CBA3AHHOE C BO3PACTHBIM PAaCCTPONCTBOM, TO
€CTh PpACCTPOHCTBOM, HYACTOTa KOTOPOTO YBEIMYMBACTCS C BO3PACTOM, HANPHMEP, HEHPOJCTCHEPATHBHBIM
COCTOSIHHCM, TaKHM Kak Oone3Hbp Aumnreiimepa, 6ose3up [lapkwHCOHA, JOOHO-BHCOYHAA ACMCHIHWA, OOJC3HB
XaHTHHTTOHA, OOKOBOMW aMHOTPO(UUCCKUI CKIICPO3, PACCEIHHBIA CKICPO3, TJIay KOMA, MEOTOHHYCCKAT TUCTPO (U,
COCYJHCTast ACMCHIHA U TOMY NOAO0OHOE.

B HEKOTOPBIX BapHAHTAX OCYHICCTBICHUSA BO3PACTHOC MATOJIOTHYECKOE COCTOSHHME, KOTOPOE JICHarT,
SIBTSICTCS BO3PACTHBIM HAPYIICHUEM ABHTATCIBHON CIOCOOHOCTH y MHAMBHAA. [lox ABHTATEIBHON CIIOCOOHOCTHIO
NOAPA3yMEBAIOT [JBUTATCIIbHBIC IPOLECCHI, KOTOPHIC BKJIIOYAFOT CIOCOOHOCTh BBINOJHATH CJIOJKHBIE HEPBHO-
MBIIICYHBIC JCHCTBHA, KOTOPBIC OOCCIICUMBAIOT ABIJKCHHE, TAKHE KAK MeJKasd MOTOPHKA, OOCCICUMBAIOMIAS
HEOOIBIINE HTH TOYHBIC JBMKCHHS (HAPUMEP, MMHCHMO, 3aBSI3BIBAHUC OOYBH) H KPYITHAsS MOTOPHUKA A1 OOJBIIHX
IOBIDKCHHH (Hampumep, xoapba, Oer, ymapel Horamu). [loJ «ZBHTATEIBHBIM PACCTPOWCTBOM» IOHHMAOT
MOCTCNICHHOC CHH)KCHHE B OJHOW WM 00jee W3 3THX CHOCOOHOCTCH, HampuMeEp, PacCTPONCTBO ABIKCHUH WITH
KPYITHOH MOTOPHKH W T. A. [lox «HApyHICHHWEM JBHTATCIbHOW CTIOCOOHOCTH» W «JABHTATCIBHBIM HAPYIICHHEM»
MOAPA3yMEBAIOT CHH)KCHHE JBHTATCIBHON CHOCOOHOCTH/IBUTATCIBHOTO HABBIKA IO CPABHCHHIO CO 3XOPOBBIM
YEIOBEKOM, HANPHMEP, 30POBBIM UCIOBEKOM B COOTBETCTBYIOHICH BO3PACTHOW TPYNIC, WM IO CPABHCHUIO CO
CIOCOOHOCTHIO HHAWBHAA B 00J1CC paHHHWI MOMCHT BPCMCHH, HAIPHMEP, 3a 2 Heaemw, 1 mMecsr, 2 Mecsma, 3 Mecaa ,
6 mecanes, 1 rox, 2 roaa, 5 ner wim 10 net wim 6onee. [Tox «BO3pacTHHIM ABUTATEILHBIM HAPY NICHHEM» IIOHHMAOT
YXyIICHUE IBHTATCIBHOH CHOCOOHOCTH, KOTOPOE, KAaK IMPABHJIO, CBA3AHHO CO CTAPCHUEM, B TOM YHCIIC, HAIPUMED,
ABHTATCIBHBIC HAPYIICHHA, CBA3AHHBIC C CCTCCTBCHHBIM IMPOLCCCOM CTAPCHHA, U ABUTATCIBHOC HAPYIICHHC WJIH
paccTpoHCTBO, CBA3aHHOE C BO3PACTHBIM PACCTPOHCTBOM, TO ECTh PACCTPONHCTBOM, HACTOTAa KOTOPOTO YBEIMYHBACTCS
C BO3pacTOM, HANpUMEP, HEHPOJCTCHEPATHBHBIM COCTOSHHEM, TaKUM Kak OoJe3Hb I[lapkwHCOHA, OOKOBOH
aMHOTPO(HUECKUH CKIEPO3 H TOMY IOJ00HOE.

B HEKOTOPHIX BapHaHTaX OCYINECTBJICHHSA BO3PACTHOC COCTOSHHE, KOTOPOE JICUAT, SIBISACTCS BO3PACTHBIM
MOBBIIICHHEM HEHpOBOCHANCHHA y HHAMBHAA. [lox «HelpoBocmancHHEM» IOAPA3yMEBAIOT OHOXMMHYECCKHE H

KJICTOYHBIC PEAKIMH HEPBHOHM CHCTEMBI HA TPaBMbI, HH()CKIHM WM HEHPOJCTCHEPATHBHBIC 3a001¢BaHMA. Takue
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OTBCTHl HATPABJICHBI HA CHIDKCHHC AKTUBHPYIOIMUX (PAKTOPOB IIyTEM BOBJICUYCHUS HMMYHHTCTA LCHTPAIBHOH
HEPBHOM CHCTEMBI I 3aLUTHI OT NOTCHIHANBHOTO Bpeaa. HeifpoaereHepanusa BO3HHKACT B ICHTPAIbHOH HEPBHOM
CHCTEME H IIPH 3TOM IPOSIBILIFOTCA NMPHU3HAKU MOTEPH CTPYKTYpPHI U (PyHKLIUH HEHpoHOB. HelipoBocmanuTeabHbe
3a007CBaHUs WM COCTOSAHHA MM 3a00JICBAaHMA, CBA3AHHBIC C HEHPOBOCHATUTEIBPHHEM, BKIIOYACT B KAYECTBE
MpUMEPa, HO HE OTPAHHYCHUS, HCHPOJACTCHEPATHBHBIC 3a00NCBaHMA, Takue Kak 00je3Hb AmbureiiMepa; 00Je3HB
TTapkuHCOHA, pacCesTHHBIN CKISPO3 H TOMY IOJOOHOE.

IIpenaparel KPOBH. CONCPIKANIHE KOMIIOHCHTHI IIA3MBI. [Ipu mpakTHYECKOM MPHMECHCHHH CIIOCOOOB

COIJIACHO [JAaHHOMY H300pCTCHHUIO, Ipemapar KpPOBH, COACPKAINMM KOMIOHCHTBI IUIA3MBI, BBOAAT HHAWUBHIY,
HY KJAOMEMYCsl B 3TOM, HANPUMEP, HHAUBHIY, CTPAJAOLICMY WIIH HMCIOMIEMY PHCK Pa3BUTHS KOTHHTHBHBIX HITH
JBHTATCIbHBIX HAPYIUCHHUH, HCHPOBOCHAJICHHUS W/HIH BO3PACTHOH JCMEHIWH. B CBA3H ¢ 3THM, CIIOCOOBI COTJIACHO
BAPHAHTAM OCYINCCTBJICHHS [JAHHOTO W300PETCHHS BKIOYAKOT BBCJACHHC IPEmapaTra KPOBH, COACPIKAIICTO
KOMIIOHCHTHI IIA3MbI KPOBH OT HHAWBUAA («AOHOPHBI HHIMBHI) HIH «IOHOP»), HHAUBHAY, KOTOPBIN IO MEHBIICH
Mepe TOABCPIKCH PHCKY PAa3BHTHS MM CTPANacT OT KOTHHTHBHOTO WM JBHTATCILHOTO HAPYIICHHS,
HCHPOBOCTIANICHHA, HCHPOJCTCHCPALWH W/WH BO3PACTHOW ACMCHIMMH (JaNce «PCHUNMHCHTHBIH WHIWBHIY WIH
«peunnueHT»). [lox «mpemaparoM KpOBH, COACPKAIIMM KOMIIOHECHTHI IIA3MbD» OAPa3y MEBAlOT 0001 Impenapar,
TIOJyYCHHBIH M3 KPOBH, KOTOPBIH COACPIKAT IIa3My (HAPHMEp, LETbHYIO KPOBb, IJ1a3My KPOBH HIH HX (DpaKmum).
TepMuH «ITa3Ma» HCHOJNB3YETCA B €r0 OOBIMHOM CMBICTE Ui OOO3HAYCHHS SKHIKOTO KOMIIOHCHT KPOBH
COJIOMCHHOTO/OJICTHO-KCITOTO IBCTA, COCTOAIICTO W3 MpUMEpHO 92 % Bomapl, 7 % OCIKOB, TAaKWX KAK aTb0yMUH,
raMma-riao0yJInH, aHTH-TeMO(QrIBHBIH (pakTop U ApyTHE (PAaKTOPHI CBEPTHIBAHUS KPOBH, a Takke 1 % MUHEPaTbHBIX
COJIEH, caxapoB, >KHPOB, TOPMOHOB H BUTAMHHOB. HeorpaHnumBaronme npuMepsl MPenapaToB KPOBH, COACPKAIIX
IJIa3My, TPUTOJHBIX JUIS MPHMECHEHHS B CIOCO0AX COTJIACHO JAHHOMY H300pPETCHHIO, BKJIFOYAOT LEIBHYIO KPOBb,
00paboTaHHYO aHTHKOATY JITHTOM (Hampumep, DITK, murparom, okcaratoM, reImapuHOM H T. [.), IPEHapaTsl KPOBH,
MOJyYCHHBIC MyTeM (HIBTPALUH LEIbHOH KPOBH, YTOOBI yIAIUTh JCHKOLUTHI («ICHKOPEIYKLH»), MpeapaThl
KPOBH, COCTOSIIMEC M3 IUIA3MBL, IOJY4YCHHOH IasMadepe3oM MM aepe3oM, CBEKEC3AMOPOKCHHYIO ILIA3MY,
MpEenapaTsl KPOBH, COCTOSINIE B OCHOBHOM H3 OUHIICHHOM ITJIa3MBl, H IPENIAPAaThl KPOBH, COCTOAIINEC B OCHOBHOM U3
(paxuuii mrazMpl. B HEKOTOPHIX Clydasx Ipemapar IUa3Mbl, KOTOPBIH HCHOIB3YETCs, HE ABIACTCS IPENapaToM
IIA3MBI HETBHOM KPOBH, MOJ YeM IOAPA3yMEBACTCSA, YTO NMPEHApar HE ABACTCA LEIbHONH KPOBBIO, MO3TOMY B HEM
OTCYTCTBYIOT OJHH HIH O0Jice KOMIIOHCHTOB, NMPHCYTCTBYIOIMX B ICIBHOH KPOBH, TAKUX KAaK SPUTPOIHTHI,
JICHKOLMTEI U T. J., TIO MCHBIIEH MEpE, B TOH CTEIICHHU, B KOTOPOH 3TH KOMIOHCHTHI MPUCYTCTBYIOT B LIETHHON KPOBH.
B HekoTOpBIX Ciyuasx Mmpenapar IUIa3Mbl IO CYINECTBY, €CJIM HE NMOJHOCTBIO, SABIICTCS CBOOOJHBIM OT KICTOK,
TPHYEM B TAKHX CIYYasX COACPKAHHE KICTOK MOMET COCTABIATh 5 % 1m0 00beMy min MeHee, Hanpumep, 1 % wm
MeHee, B ToM yncie 0,5 % uam MeHee, IPH 3TOM B HEKOTOPBIX CIYyHasX CBOOOJHBIC OT KICTOK (PPaKIUH IIIa3MbI
KPOBH NPEIACTABILIOT COO0H Te KOMIO3HIMH, KOTOPHIC IOJHOCTHIO JIHIICHBI KJICTOK, TO €CTh, OHH HE COJCpIKAT

KJICTKH.

COoOp mpenaparoB KPOBH, COJACPIKAIMX KOMIOHCHTBHI IIA3MbI. BapHAHTBI OCYINECCTBICHHS CIOCOOO0B,
OTHCAHHBIX B JAHHOM JOKYMCHTE, BKJIFOUAIOT BBCACHHC MPEMAPATOB KPOBH, COACPMKALIMX KOMIOHCHTHI TLIA3MBI,
KOTOPBIC MOTYT OBITh MOJYHYCHBI OT JOHOPOB, B TOM YHC/IC THOACH-I00pPOBOIBLECB. TCPMHH «IOJYUCHHBIA OT
YCIIOBEKA» MOYKET OTHOCHTHCS K TAKUM MpoaykTaMm. CHOCOOBI MOJYUCHHUS COACPKAIIKMX TIA3My MPENapaToB KPOBH
OT JOHOPOB XOPOINO H3BESCTHHI B JaHHOW obmactu TexHukH. (Cwm., Hampmmep, AABB TECHNICAL MANUAL,
(Mark A. Fung, et al., eds., 18th ed. 2014), BRIFOUCHHYIO B JAHHBIH TOKYMCHT B KAYCCTBE CCHUIKH).

B oxHOM BapHAHTE OCYINCCTBICHHS KPOBb IOJIYYAKOT MOCPSIACTBOM BCHOMYHKIMH. B JpyroM BapHaHTE

OCYINCCTBJICHHSA BCHOIYHKIHA MPEACTABILICT COOOH EIMHIYHYIO BCHONYHKUMIO. B 1Opyrom BapuaHTe
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OCYLICCTBJICHASA HE MPHMCHAKOT BOCIIOJHCHHE 00beMa KPOBH (PH3HOJIOTHYCCKIM PAaCTBOPOM. B mpeamoutuTenbHOM
BAPHAHTE OCYINECTBICHHA METOX IUMazMadepe3a HUCHOIBb3YIOT U MOJIyYCHHS HMPEnaparoB KPOBH, COJCPKAIIUX
miazMy. [Imasmadepe3 MOXKeT BKIFOUATh yJaJcHHE OOBEMa IIA3MBbl C NONPABKOW HA MAaccy C BO3BPALICHHEM
KIICTOYHBIX KOMIIOHCHTOB JOHOPY. B NPCATIOUTUTCIBHOM BAPHAHTC OCYLICCTBICHUA HUTPAT HATPHUA UCIIOJIB3Y CTCA
BO BpeMsA Ita3Maepesa, yToOBl MPEAOTBPATUTH CIWMAHHE KICTOK. (OO0BeM COOpPaHHOH OT JOHOpaA ILIA3MBI
MPEANOYTUTETIBHO cOCcTaBIAeT 0T 690 go 880 M mocie BBEACHUSA LUTPATa U MPEATIOYTHTCIBHO COOTHOCHTCS C

Maccoii JOHOpA.
3. ®pakuuu mia3msl

Bo Bpemsa Bropoit MEPOBO# BOWHBI BO3HUKIA MOTPCOHOCTh B CTAOWIFHOM ILIA3MO3AMCHHUTC]IC, KOTOPBIHA
MOKHO OBUTO HCTIOJIB30BaTh HA MMOJIE OO, KOTAA COJIATHI TSPATH OOJBINOE KOIHYECTBO KPOBH. B pesyibrarte OpumH
Ppa3paboTaHbI CIIOCOOBI MOMYUCHAA JHO(PHIH3HPOBAHHOH mna3Mbl. OTHAKO HCTOJIB30BAHUC JTHO(DHITH3HPOBAHHON
IUIA3MBI OBUTO 3aTPYJHCHO B OOCBBIX CHTYALMAX, TAK KAK I €¢ BOCCTAHOBICHHA TPEOYCTCSA CTCPHIIbHAA BOJA. B
KAYCCTBE ATBTCPHATHBHI JOKTOP J. KOH MPeAmOTOKIIL, HTO MOYKHO HCTIOIb30BATh ATL0YMHH, W PUTOTOBH TOTOBBIH
K IPAMCHECHUEO CTA0HMIIBHBIA PAaCTBOP, KOTOPBIH MOKHO BBOJWTH HE3aMEUIHTEIBHO A1 TeueHns moka. (Cwm. Johan,
Current Approaches to the Preparation of Plasma Fractions B (Biotechnology of Blood) 165 (Jack Goldstein ed., 1st
ed. 1991)). B mpomenype mokropa KoHa qma ounmeHHS (ppakumii MIa3Mbl HCMOTB30BAICH XOJOTHBIH 3TAHOI
Onmarozaps ero ACHATYpUPYIOIICMY ACHCTBHIO H HCIIOJIB30BATIOCh H3MCHEHUE PH U TeMmepaTypsl A0 JOCTHKCHUS

pazzencHusL.

BapnaHT OCYINECCTBICHHA ONMHCAHHBIX B JAHHOM JOKYMCHTE CNOCOOOB BKIJIFOYACT BBECACHHE CYOBCKTY
(paxkuyii mnazmel. DpaKIHOHHPOBAHHE MPEACTABIET COOOH MPOLECC, C MOMOLIBI0 KOTOPOTO ONPEICICHHBIC
MOATPYIIIBI OCIKOB OTACILIOT OT IUTa3MBbL. TeXHOIOTH (PPAaKIHOHHPOBAHUS H3BECTHA B JAHHOH 001aCTH TEXHUKH U
OCHOBAHA Ha 3Tamax, pazpadoranubix 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), BrOUCHHASI B JAHHBIH JOKYMCHT B KaYeCTBE CCBUIKH). OTOT
IPOLECC BKJIFOYAET HECKOJIBKO 3TANOB, a KOKABII 3Tall BKIIOYACT IPHUMECHCHUE ONPEACICHHBIX KOHICHTPALHH
3TAHOJIA, A TaKKe CABHTOB PH, TeMmepaTypsl H OCMOTHYECKOTO JABJICHHSA, KOTOPbIC MPHUBOJAT K H30HPATESIBHOMY
ocaxacHNIO Ocmka. [IpemumuTaThl TakKe Pa3dC/SIOT C IMOMOINBE) LCHTPH(YTHPOBAHHS WM IMPCIHITATALMH.
OpurHHATBHEIH «TIporece (PpakuHOHHPOBaHHA 10 KOHY» BKIIOUYACT pa3ACICHHUC OCITKOB YCPE3 MPCIUITATATHI HA TIATh
(pakimii, 0603HaueHHBIE Kak (paxuws I, ¢ppaxums [+, ¢ppaxmus [V-1, ¢ppakous V-4 u ppakmus V. AnsOymuH
OBLT IEPBOHAYAIPHO HACHTH(HUIMPOBAH KaK KOHEUHBIH MpoaykT ((ppaxims V) storo mponecca. B coorsercTsum ¢
BAPHAHTAMH OCYILCCTBICHHA H300PETCHHA KAKIas (Ppakums (HIIH 3JTF0AT W3 MPSALICCTBY FOLICTO 3TAaNa Pa3ACICHHUA)
COJCPYKHT HJTH TIOTCHIHATBHO COACPKAT TCPANCBTHUCCKH MOIC3HBIC (ppakmun 6enka. (Cm. 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 matentsr CIIIA NeNe 3869431, 5110907, 5219995, 7531513
n 8772461, KOTOpBIC BKIFOUCHBI B TAHHBIH JOKYMCHT IIOCPEACTBOM CCHIIKH). {71 TOTO 4TOOBI MOy YHTh KOHKPETHBIC
OeKoBBIC (PpaKIHMHU, MOXKHO KOPPEKTHPOBATh IPHBEACHHBIC BBIIIE HKCIICPUMEHTAIBHBIC TTAPAMETPHL.

CoBceM HeIaBHO, (PPAKUHOHUPOBAHKUE JOCTHIJIO AOTOJTHHTCIBHOMN CIOKHOCTH, H CIICOBATEIBHO,

COCTAB/LICT AOIOJJHHUTCIIBHBIC BAPHAHTBHI OCYIICCTBJIICHHA AJAHHOIO I/1306peTeHI/I}I. JTO0 HEIaBHEE YBCHUCHUC
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CIIOKHOCTH TIPOHM30ILIO 3a CYET: BBCACHHMA XpoMarorpa(uu, 4To INPHBEJIO K BBIACICHHIO HOBBIX OCIKOB H3
CYIICCTBYIOIMX (DpaKImii, TAKHX KAK KPHONPCIUHITUTAT, KPHO-00CIHCHHAS 1ia3Ma u (ppakuun KoHa, MOBBIIICHHA
BeigeneHus IgG  myTemM wumHTErpammm Xpomarorpagum M mporecca  (PpaKIHOHUPOBAHHS —JTAHOJIOM, H
CHIDKCHIS/ mHAKTHBAIMu/y 1ancHus supycos. (Id.) Jma 3axsarta OeiaxoB mpu (pusuosoruueckux pH u noHHOI cuie
MO’KCT OBITh HCHOJb30BaHA AHHOHOOOMCHHAA XpoMarorpadusa. IT0 COXpaHACT (DYHKIMOHATBHYIO AKTUBHOCTH
OenxoB wumu (ppaxiuii OenkoB. ['emapuH W MOHOKJIOHATIBHBIC AHTHTICTA TAKOKE HCIOIB3YHOT B auHHON
xpomarorpaduu. CHenuanucTy B JaHHOH 00JACTH TEXHUKH JOJDKHO OBITh MOHATHO, YTO NAPAMETPHI, ONHCAHHBIC
BBIIIC, MOTYT OBITh H3MCHCHBI U TOJIY YCHUS (PPAKLHii, COACPIKAIIUX KOHKPETHBIC )KEJIAEMBbIC OCIIKH TIA3MBI.

B oaHOM H3 BapHAHTOB OCYINCCTBICHUA JAHHOTO H300PCTCHUS ILIA3MY KPOBH (DPAKIHOHUPYIOT B
TMPOMBIIUICHHBIX  YCIOBHSAX. 3aMOPOKCHHYI0 IIa3My pasmopaxkmsaror npu  1-4  °C.  HempepsisHOe
OCHTPH(YTHPOBAHHEC C OXJOKACHHCM MPHMCHAIOT K TaJOH IUIA3ME W BBIACIIOT KPHONPCIHITHTAT.
BoccranoBneHHBIN KpHOTpeumuTaT 3amMopaxusaroT npu -30 °C wim HIke u coxpawsor. Kpuomperumurar-
OOCHHCHHYIO («KpHO-OOCTHCHHYIO») IDIa3My HC3AMCIIHTCIFHO 0O0padaThIBAOT i1 3aXBaTa (C MOMOIIKGIO,
HapuMep, NepBHIHOH Xpomarorpadum) 1aOHIbHBIX (JAKTOPOB CBEPTHIBAHMS KPOBH, TAKHX KaK KOMILIEKC (hakTop
IX u er0 KOMIIOHCHTHI, a TAK)KC WHTHOWTOPOB MPOTEA3bl, TAKHX KAk aHTHTPOMOWH W wmHrHOMTOp Cl 3CcTepassL
INocnenosarenpHOE NEHTPH(PYTHPOBAHNE W BBIACICHUC NMPEIHUNATA MOKHO IPHMCHATH HA MOCICAYIOIMX 3TAmax.
Takue MCTOABI H3BECTHBI CIICIUAACTAM B TAHHOH 0OJNACTH TCXHUKH W OMMHACAHKI, HApuMep, B mateHTax CIITA NeNo
4624780, 5219995, 5288853 u 3asekax Ha mateHT CIITA NoNo 20140343255 u 20150343025, comepkaHie KOTOPBIX
B IIOJTHOM O0OBEME BKIIFOUCHO B I[aHHI:IfI JOKYMCHT MOCPEACTBOM CCBLIIKH.

B oxHOM BapmaHTE OCYHIECCTBICHHS H300peTCHIS (PPakIms IUIA3MBI MOXKET COAEPKAaTh (PPAKIHIO TIIIA3MBL,
COZCPIKAIYI0 3HAYHTCIBHYIO KOHIICHTPALMIO ajdsOyMHHA. B ApyroM BapuaHTe OCYIICCTBJICHHA H300PETCHHA
(ppakuusA MIA3MBI MOXKET COACP)KATh (DPAKLMIO IMJIA3MBI, COACPKAINYI0 3HAYUTCIBHYIO KOHUCHTparmro 1gG mmun
BHyTpuBeHHOTO0 mmmyHorinoOymuHa (IGIV) (mampumep, Gamunex-C®). B napyrom BapHaHTE OCYINCCTBICHHA
n300peTeHIA (PpakIus mIa3Mbl MOXKET coAepkath (ppaxuuro mwia3msl IGIV, takyro kak Gamunex-C®, kotopas ObL1a
IO CYINECTBY HCTONICHA B OTHOIICHHH HMMyHOrnoOymuHa (IgG) ¢ mOMOINBIO METOIOB, XOPOIIO H3BECTHBIX
CIICIHATINCTY B JaHHOH 00JACTH TEXHHKH, TAKHX KaK, HATPUMEP, OII0OCPEA0BAHHOE MPOTCHHOM A muctomeHune. (Cu.
Keshishian, H., et al., Multiplexed, Quantitative Workflow for Sensitive Biomarker Discovery in Plasma Yields Novel
Candidates for Early Myocardial Injury, Molecular & Cellular Protcomics, 14 at 2375-93 (2015)). B
JOTIOJTHUTEIHHOM BAPHAHTE OCYINECCTBICHIS H300peTCHHUS (PPaKUys IIa3Mbl KPOBH MOKET MPEACTABILITh COOOH Ty,
B KOTOPOH IO CYIICCTBY BCE U3 (DAKTOPOB CBCPTHIBAHUSA KPOBH Y AAJICHBI AJTA TOTO, YTOOBI COXPAHUTD H(P(PCKTHBHOCTD
(pakimy C TMOHIKCHHBIM PHCKOM TpoM0030B. Tak, Hampumep, (ppakums IUIa3Mbl MOXKET HPEICTABIATh COOOH
(paxmuro mia3Mel, onucanHyro B mareHte CIIIA Ne 62/376529, xotopsiii mogan 18 aprycra 2016; conepskanue
KOTOPOTO B MOJHOM 00BbeME BKIIFOUCHO B JAHHBIN JOKYMEHT ITOCPEICTBOM CCBHIIKH.

4. Tlpemapars! ampO0yMHHA

CrnenmanucraM B JaHHOHW 0OJNACTH TEXHHKH W3BECTHO, YTO CYIICCTBYCT JBC OCHOBHBIC KATCTOPHH
npenaparoB anpOymmHA 1aa3Mbel (APP»):  ¢pakoua 6enxa nmasmel («<PPF») m pactBop ampOymmHa uenoBeka
(«<HAS»). PPF saBiseTcs mpou3BOAHBIM TpoIecca ¢ 00Jice BRICOKHM BBRIX0A0M, ueM HAS, HO mveeT 0olice HU3KYHO
MHHHMAJBHYIO YHCTOTY anpOymuHa, yeM umeeT HAS (>83 % amsa PPF u >95 % ama 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 mexortopsix ciyuasx PPF mmeer uncrory anmpOymuna, paBHyio 83-95 % uiam, B albTepHATHBHOM

papuanre, 83-96 %. Uwucrora ampOyMHHA MOXKET OBITH ONpENCNICHA C IOMOINBIO JNIEKTpodhope3a WM JPYTHX
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AQHAJIH30B KOJIMUYCCTBCHHOTO ONPEICIICHHS, TAKUX KaK, HAPUMEpP, Macc-ciekTpoMeTpusa. Kpome Toro, HEeKOTopble
ormermiy, yro PPF mMmeer HeZocTaTok HM3-3a MPHCYTCTBHA OCNKOBBIX «mpumecein», Takux kak PKA. Id. Kak
crencTsue, npenapars! PPF motepsimi nmomy IIpHOCTH Kak IMpemapaTs aab0y MHHA IIA3MBI, U JaXKe ObLTH HCKITFOUCHBI
u3 Papmaxkonen HEKOTOpPHIX cTpaH. Id. B ormmme ot 3THX mpoOieM, JaHHOE H300PETCHHE ACTAcT MOJC3HBIM
HCTIONB30BAHHE ITHX «IpuMecei». Kpome o-, B- u y-rmo0ynuHoB, a Takke BoimeynoMsayToro PKA, cnoco6s! o
H300PETECHHIO MCIOIB3YIOT AOTIOJHUTEIHbIC OCIKU WM APyTrHe (PaKTOphl H3 «IpUMecein», KOTOPbIE CIOCOOCTBYIOT
TaKUM IIPOLIECCaM Kak HEHPOTCHE3, BBDKHBACMOCTh HEPBHBIX KJICTOK, YIyUIICHHE KOTHUTHBHON MIIH IBUTATCIBHOM
(DY HKIMH H CHIDKCHHE HEHPOBOCTIAICHUSL.

CrnenpanucTaM B JAaHHOW O0OJACTH TEXHHKH OyACT HMOHATHO, YTO CYINCCTBYHOT, WJIH CYIICCTBOBAJIH,
HECKOJIBKO KoMMepueckuX uctouHukoB PPF («xommepueckue mpenaparel PPF») Onum Brmouaror Plasma-Plex™
PPF (Armour Pharmaceutical Co., Tappurays, mrtar Hero-Hopk), Plasmanate™ PPF (Grifols, Krieiiton, mrar
Cesepras Kapommna), Plasmatein™ (Alpha Therapeutics, Jloc-Armxenec, mrar Kamudopausa) u Protenate™ PPF
(Baxter Labs, Inc. Jupduna, mrat MnmnHoiic).

CrnenmanucraM B JAHHOH OOJACTH TEXHHUKH TAkKe OyIET MOHATHO, YTO CYIICCTBYIOT, HIIH CYLICCTBOBAIIH,
HECKOJIBKO KOMMepuecknX HeTouHuKkoB HAS («xommepueckune npemaparst HAS») Omnwm Bkimrouaror Albuminar™
(CSL Behring), AlbuRx™ (CSL Behring), Albutein™ (Grifols, Kneiiton, mrar Cesepraa Kapommaa), Buminate™
(Baxatla, Inc., B3rrOKOepH, mrrar Mammnoiic), Flexbumin™ (Baxatla, Inc., Barnok6epn, mrat WUmmiHONC) u

Plasbumin™ (Grifols, Knefiton, mrar Cepepras Kapomaa).

a. Opaxmusa 6emkos mia3Mel (uenoseka) (PPF)

B cooTBeTCTBHH C KOMHCCHEH IO KOHTPOJKO KA4eCTBA IMHINCBBIX MPOAYKTOB U JICKAPCTBCHHBIX CPEICTB
CIIA («FDA»), «(ppakmusa OcemkoB IazMmbl (deaoBeka)», wid PPF, aBifeTcsas COOCTBCHHBIM HAWMCHOBAHHCM
Ipenapara Ha3bIBacMOTO (CTEPUIIBHBIH PacTBOp OeiKa, COCTOSINUN W3 aas0yMUHA W TI00YJIHHA, NMOJYyYCHHBIX H3
maszMsl yeaoseka». (Ceox ¢geaepambubix mpasui «CFR» 21 CFR 640.90, xoTOpHIi B MOJIHOM 00BEME BKIIFOUCH B
JAHHBIH JOKYMEHT MOCPEACTBOM cChutkd). Mcxoansrii Mmarepuan PPF npencrasigeT co00i miazMy, BBIACICHHYIO U3
LETBHOM KPOBH, MOJTyUCHHYH0, Kak mpeamucaHo B 21 CFR 640.1 — 640.5 (xoTOpbIif BKIIOYCH B JAHHBIH JOKYMCHT
MOCPEICTBOM CCBUIKH), HJTH HCTOYHHK IIA3MBI, OJTyUYeHHBIH, kKak mpeanucaHo B 21 CFR 640.60 — 640.76 (xoTopsIii
BKJTFOUCH B JAHHBIH TOKYMCHT MOCPSACTBOM CCBIITKH).

PPF mpoBepsroT, 4T0OBI ONPSACTUTD COOTBETCTBUE creayrormuM cranaapTaM mo 21 CFR 640.92 (xoTopsrid
BKJTIOUCH B JAHHBIHA TOKYMCHT MOCPEICTBOM CCBLTKH):

(a) KowreuHsIit mpenapar 10mKeH MpeacTaBIsaTh codoi 5,0 +/- 0,30 mpoueHTHBIH pacTBOp Oenka; n

B) O6muii 6en0K B KOHCYHOM TIPENapaTe MOJDKCH COCTOATh IO MCHbIICH Mepe W3 83 IMPOICHTOB
anpOymuHa, n He 6o7nee yeMm 17 nponenTos r1o0yauHOB. He Gonee 1 mponeHTa 0T 001Iero koymuecTsa 6eIKa JODKCH
coctaBmaATh TamMa-rioOymuH. CoctaB Oenmka OMPEACIDIOT MO METOAY, KOTOPBIH OBLT OZOOPCH IS KAKIOTO
mpom3soguteas JupekropoMm LICHTpa OUCHKH W M3YYCHHA OHOJOTHYCCKHX NMPCTMAPATOB KOMHUCCHH MO KOHTPOJIO
Ka4eCTBa MUIIEBIX MPOIYKTOB M JICKAPCTBCHHBIX CPE/ICTB.

B nanHOM mOKyMCEHTE «(ppakumsa 6¢IKOB mia3Mey win «PPF» OTHOCHTCA K CTCPHIIBHOMY PacTBOpY OCIKa,
COCTOSINETO W3 anbOyMHHA W TI00YJIHHA, MOJYyYCHHBIX H3 IDIa3MbI KPOBH UCIIOBEKA, C COACPKAHHEM alb0yMHHA,
paBHBIM, IO MeHbIIEH Mepe 83 %, ¢ He Gonee yeM 17 % rnoOymmHoB (BKIOUAs rao0ymmHs! ol, 02, B 1 y) u ApyTHX
OenKoB mIa3Mel, u He Oojee 1 % ramma-rino0ymHa, Kak onpeaeieHo ¢ nomompio aekrpodopesa. (Hink, J.H., Jr.,
et al., Preparation and Properties of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS 2(174)

(1957)). PPF moseT Takke OTHOCHTHCA K TBEPIOH (popMe, KOTOpas IPH CYCIICHANPOBAHNH B PACTBOPUTEIIC, HMCCT
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AHAJIOTHYHBIN cocTaB. ®pakuusa oOmero riao0yIHa MOXKET OBITh ONpEACICHA IyTEM BBIYHTAHHUSA aTbOyMHHA OT
obmero 6enka. (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. Anmebymun (yenoseka) (HAS)

CornacHo FDA «anpOyMuH (YeTOBEKA)» (TAKKE YyTOMUHACMBIH B JAHHOM TOKy MEHTE Kak «kHAS») siBisteTcs
COOCTBCHHBIM HAHMEHOBAHHEM IIPEIapaTa, HA3bBIBACMOTO «CTEPWJIBHBIH PacTBOp aidbOyMHHA, MOJYUYCHHOTO H3
ma3msl yenoseka». (Ceox ¢enepampubix npasua «CFR» 21 CFR 640.80, koTopslii B OJTHOM 00BbEME BKIIIOUCH B
JAHHBIA JOKYMCHT MOCPEICTBOM CCHUTKH.) MCXOMHBIH MaTepHaN IIa albOyMUHA (YCIOBCKA) MPESACTABILICT COOOM
IIa3My, BOCCTAHOBJICHHYIO W3 IICTbHON KpoBH, kKak mpexmucaHo B 21 CFR 640.1 — 640.5 (kOTOpbIi BKIIOUCH B
JAHHBIA JOKYMCHT MOCPCACTBOM CCHLIKH), HJTH HCTOYHHK IIA3MBbI, TOJYYCHHBIH, Kak mpeamucaHo B 21 CFR 640.60
— 640.76 (KOTOpBIH BKIIOYCH B JAHHBIH JOKYMCHT IOCPEICTBOM CCBUIKH). Jlpyrme TpeOOBaHHSA K anb0yMHHY
(uenoseka), mepeuncieHs! B 21 CFR 640.80 — 640.84 (koTOpBIiH BKIIOYCH B JAHHBIH JOKYMEHT OCPEICTBOM CCBHUIKH).

Anp0yMUH (HCTTOBEKA) MPOBEPSIOT, YTOOBI ONPCICIHTS COOTBSTCTBHE CieayrommM crangaptam mo 21 CFR
640.82:

(@) Koumentpaumsa Ocnaka. KoHCUHBIH mpemapar AOHKCH COOTBCTCTBOBATH OJHOW W3 CIICIYEOIIUX
koHucHTpanwii: 4,0 +/-0,25 mpouenTHsri, 5,0 +/-0,30 mpouewtHsrir;, 20,0 +/-1,2 mpomentHemi w 25,0 +/-1,5
MPOLCHTHBIN PacTBOP OCITKA.

(b) Kommozumus 6enka. [lo MeHbImEH Mepe 96 MPOLUCHTOB 00MIETo OCITKa B KOHCTHOM MPETApaTe JOJDKCH
COCTaBJIATh ATBOYMUH MO OTPEACICHHIO METOIOM, KOTOPBII OBLT 0T00PCH I KAKAOTO MPOM3BOIUTE A JJHpeKTOpOM
L[eHTpa OLCHKH U H3YUCHHUA OHOJIOTHYECKUX npenaparoB KOMUCCHH ITO KOHTPOJIIO KAYCCTBA MAIICBBIX MPOAY KTOB H
JICKapPCTBEHHBIX CPEJICTB.

B nanHOM mOKyMEHTE «ampOyMuH (denoBeka)» umu «HAS» OTHOCHTCA K CTCpPHIBHOMY PacTBOpY Ocika,
COCTOSINETO W3 alMbOyMHHA W TI00YJIHHA, MOJTYyYCHHBIX M3 IUIa3MbI KPOBH YCJIOBCKA, C COACPKAHHEM alIbOYMUHA,
PaBHBIM, TIO MEHbLICH Mepe 95%, He 6oee yeMm 5% rao0y THHOB (BKIFOUAs TI00Y IUHbI ol, o2, B U y) ¥ ApyTrHE OCaKH
mna3Mbel. HAS MOeT Takke OTHOCHTBCS K TBEpAOii (popMe, KOTOpast IPH CYyCICHAWPOBAHUH B PACTBOPHUTEIC, HMECT
aHaJOTHYHBIN cocTaB. ®pakuus o6mero riao0yMHA MOXKET OBITh OMPEACICHA MyTEM BBIYHTAHHUS aTbOYMHHA OT
oOrmero 6emnxa.

Kak MoskeT ObITh IPH3HAHO OOBIMHBIMHY CIICIIHATHCTAMH B JaHHOI oOmacty texHukH, (ppakumn PPF u HAS
MOTYT TaKke OBITh JHO(DHIM3HPOBAHBI WA HAXOJWTHCA B APyroil Teepaou ¢opme. Takume mpemapatsi,
COOTBCTCTBY OIIUMHA I[O6aBKaMI/I, MOTYT OBITh HCIIOJIb30BAHBI AT U3rOTOBJICHUA, HATPUMCED, Ta6ner01c, MIOPOMIKOB,
TpaHyl WiH Kancyld Twepmas (opma MOKeT OBITh MpPeoOpa3oBaHa B IIPEHaparsl I HHBEKIHH IyTEM e
PacTBOPCHII, CYCIICHOWPOBAHHUA WA 3MYJIBIHPOBAHHA B BOJHOM HJIHM HCBOOHOM PACTBOPHUTCIIC, TAKOM KakK
PACTUTCIBHBIC WITH OAPYTHE HOI[O6HI>I€ Macya, CHHTCTHYCCKHAC TTTHLCPHUABI anmban/mecmx KHCJIOT, CJIIOXKHBIC 3(1)1/113])1
BBICIIIHX anmban/mecmx KHCJIOT WA MPOMHJICHIJIUKOJIb, 1, CCJIN KCTIATCJIBHO, C OOBIMHBIMU I[O6aBKaMI/I, TAKUMH KaK
COTMIOOMIM3AaTOPBI, H30TOHWYCCKHE AarcHTHI, CYCICHAWPYIOIHE AarcHTHL, 3MYJIbraTophl, CTAOWIM3ATOPHI H
KOHCCPBAHTBL

5. @paxuuu ¢ yMECHBIICHHBIM KOJIHYICCTBOM (PAKTOPOB CBEPTHIBAHUA

B napyrom BapHaHTE OCYINECTBJICHHSA H300pPETCHHS HCIOIB3YIOT (DPAKIMIO IUIA3MBI KPOBH, M3 KOTOpPOH
VAaJCHBI IO CYINECTBY BCEX (JAKTOPBI CBEPTHIBAHHA KPOBH I TOTO, YTOOBI COXPAHUTH YP(PEKTUBHOCTD (PPAKIIUH C

MOHIKCHHBIM PUCKOM TPOMOO30B. Y I0OHO TO, YUTO MPEMApaT KPOBH MOKET OBITh MOJIYUYCH OT MOJIOAOTO JOHOPA HITH
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TPYIIIBI MOJIOIBIX TOHOPOB H MOSKET OBITH OCBOOOXKICH OT IgM, ¢ TeM 4TOOBI 00eCIIeUnTh MPEnapar MoJIOJ0H KPOBH,
KoTOpHIi sABIsIeTCT ABO-coBMecTuMBIM. B HacTosmee BpeMs I1a3Ma, KOTOPYIO NIEPEIUBAIOT, SIBJIICTCS COBMECTHMON
o Tury kpoBu ABO, Tak Kak IPUCYTCTBHE €CTECTBCHHBIX AHTHTEN K aHTUTEHAM A M B MO’KET PHBECTH K PEAKIHAM
TpaHc(ysuu. Ilo-Bumumomy IgM oTBeuaeT 3a TpaHC(y3HOHHBIC PEAKIMY, KOT/IA MALMCHTHI MOJYYaAloT IUIa3My, HE
spwomytocas ABO-coBmectumoit.  Vamanenue IgM m3 mpemaparos wmnu (pakuuii KpoBH IOMOTAcT YCTPAHHTh
TpaHC(DY3HOHHBIC PEAKUUH Y CyOBEKTOB, KOTOPHIM BBOIAT IPENaparsl KPOBU H (PPaKkuHH IUIA3MbI KPOBH IIO
H300PETCHHIO.

COOTBETCTBEHHO, B OJHOM BAPHAHTE OCYLICCTBICHUA JAHHOE H300PETCHHE OTHOCHTCA K CIIOCOOY JTCUCHHUS
WIH TPO(UIAKTHKH y CYOBEKTa BO3PACTHOTO MNATOJOTHYCSCKOTO COCTOSHHSA, TAKOTO KAaK KOTHHTHUBHOC HIIH
JBUTATCIIPHOC HAPYIICHHC, HCHPOBOCHANCHHC WM HeHpoacrcHepanud. (Crmoco® BKIHOYACT BBCACHHC CYOBCKTY
mpenapara KpoBH WM (DpaKIyu KPOBH, MOJYUYCHHONW W3 ICTbHOH KPOBH OT WHAWBHIA WIH TPYIIbI HHIUBHIOB,
TpHYEM TIPEnapaT KpoBH WiH (Dpakius KPOBH IO CYINCCTBY JHINCHHI (a) MO0 MEHBINCH Mepe OAHOTO (hakTopa
ceepreBanusd wmmm (6) IgM. B HEkoTOpHIX BapHAHTAX OCYINECCTBICHHUA HHIUBHI(BI), OT KOTOPBIX ITOJYYCHBI
mpemnapar KpoBH HIH (pakums KPOBH, NMPEACTABILIEOT cOOOH MOJIOABIX WHIMBHIAOB. B HEKOTOPHIX BapHAHTaX
OCYIINCCTBJICHHS IPENapaT KPOBH IO CYIICCTBY JIMIICH 10 MCHBIICH Mepe OHOTO (JaKTOpa CBEPTHIBAHHS KPOBH U
IgM. B ompeneneHHBIX BapHAHTAaX OCYIICCTBJICHHMS MPEMapar KPOBU MO CYHICCTBY JHIIEH (puOprHOTEHA ((hakTopa
[). B nomoyHHUTENTBHBIX BAPHAHTAX OCYIICCTBICHHA IPENApaT KPOBH II0 CYHICCTBY JIMINCH 3PHUTPOLMTOB H/HIH
JEHKOIMTOB. B Apyrmx BapHaHTax OCYINECTBJICHHA IPENapaT KPOBH IO CYINECTBY JMINCH KICTOK. B mpyrux
BAPHAHTAX OCYIICCTBJICHHA IPEMapaT KPOBH IOJYYCH M3 IUIA3MBL. Takue BAPHAHTHI OCYLICCTBICHUS JAHHOTO
H300PETEHHA, KPOME TOTO, TIOAACPKUBArOTCA 3aaBKoii Ha mareHT CIIIA Ne 62/376529, mogauuoii 18 asrycra 2016,

KOTOpas B MOJTHOM 00BCME BKIFOUCHA B I[aHHI:IfI JOKYMCHT NOCPEACTBOM CCBLIKH.
6. JleyeHue NMpH MOMOIIM OOOTAINECHHBIX OCIKOM MPEHAPaTOB OEIIKA MIA3MBI

B MOTMONTHWTENBHBIX BAPHAHTAX OCYIICCTBICHHS W300PETCHHUA HCHONB3YIOT (DPAKUHIO IUIAa3MBI C
YMCHBIICHHONH KOHLCHTpaLueH ansO0yMuHa Mo cpasHeHHIO ¢ PPF, HO ¢ yBETMUICHHBIM KOJTHYCCTBOM II00YJIHHOB H
JPyTHX OENKOB IIa3MBI (TEX, KOTOPbIC ObLIH HA3BAHBI «IIPUMECIMI). BapuanThl ocymecTBieHUs, Takue kKak ¢ PPF,
HAS, smroatom I u smoarom II/III, Bce 3((pekTHBHO THIICHBI (DAKTOPOB CBEPTHIBAHUS KPOBH. Takme (hpakimn
IUIA3MBI AJicC HA3BIBAIOTCSA «OOOTALICHHBIC OCIKOM mpemapartsl Oenka IUia3Mbly. HampuMep, B BapHaHTS
OCYILECTBIICHHS H300PSTCHHSI MOYKET HUCMOIb30BATHCS 000TAINCHHBIN OCIKOM mpenapar Oelka IIa3Mbl, COCTOSIIIIA
3 82 % ampOymuHa B 18 % ro0yIuHOB o, ¥ Y U APYTHX OCIKOB INIA3MBL. B Ipyrom BapHAHTE OCYINCCTBICHHUSA
H300PCTCHUA MOJKCT HCTIONTB30BAaThCA OOOTAMICHHBIH OCAKOM mpemapar Oeika ImasMbl, coctosmmid w3 81 %
ansObymuHa 1 19 % r700yIHMHOB 0, W vy w/mim APyrux OCIKOB Iia3Mbl. B Opyrom BapHaHTe OCYINECCTBICHHS
H300PCTCHUA MOJKCT HCHOJIB30BATHCSA OOOTAIICHHBIA OCITKOM TpemapaT Ocika TasMbl, cocroammid w3 80%
aneOymuHa W 20% rmoOymWHOB ¢, f W y WHIM APYTHX OCIKOB IDIa3MBL B JOMOTHATCITBHBIX BAPHAHTAX
OCYIIECTBIICHHS H300PETCHH MOTYT HCIOJIB30BaThCSI 0OOTAMICHHBIC OETKOM MPEnapaThl OEIKa MIa3Mbl, COCTOSIIHE
w3 70-79% amsOymuHA W, cOOTBETCTBCHHO, 21-30 % TmoOyamHOB ¢, P W Y WwiM OpyTrux OCNKOB INia3Mbl. B
JOTIOJTHATCTBHBIX BAPHAHTAX OCYIICCTBICHHA HW300PCTCHHA MOTYT HCHONB30BATECSA OOOTAINCHHBIC OCIKOM
mpemnapars! 0eJKa 1m1a3Msl, cocrosmme u3 60-69% amp0yMuHa 0, COOTBETCTBEHHO, 3 1-40% rno0ymuHOB o, B 1y u/umm
Apyrux OeJIKOB IUIA3MBL. B JAOTOJTHUTCIIbHBIX BAPHAHTAX OCYIICCTBIICHHA I/1306pCTeHI/I}I MOTYT HCIIOJIb30BATBHCA
oborameHHbIe OCIKOM TpenapaTsl OeIKa MmIa3Mbl, coctoamme u3 50-59% ampsOyMuHa 1, COOTBETCTBEHHO, 41-50%
IJIOOYJTMHOB O, 3 | Y /WM APYTHX OCIKOB IIA3MBl. B JONMOTHHUTETHHBIX BAPHAHTAX OCYINCCTBICHUA H300PCTCHUA
MOTYT HCIOJBh30BaThCA OOOTANICHHBIC OCIKOM Ipemaparsl Oenka maa3Mbl, cocrosmue u3 40-49% amOymuna u,
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COOTBETCTBCHHO, 51-60% rnoOynmuHoB 0, B U y w/unu Apyrux OCNKOB IUIA3Mbl. B TONOJHHTEIBHBIX BApPHAHTAX
OCYIICCTBIICHHA H300PCTCHUA MOTYT HCIIOJIB30BATHCA O0OTAICHHBIC OCITKOM MPETMapaThl OCIIKA IIA3MBIL, COCTOSIIUC
u3 30-39% ampOyMuHa M, COOTBETCTBEHHO, 01-70% rnoOymuuHOB o, f M Yy w/wiu Apyrux OcakoB mia3Mbl. B
JOMOJHUTEIBbHBIX BAPHAHTAX OCYINECCTBICHHA M300PETCHUS MOTYT HCIIOJIB30BAaThCA OOOTAINCHHBIC OCIKOM
npemnaparsl 0eJKa 1mia3Msl, cocrosue u3 20-29% am0yMuHa 1, COOTBETCTBEHHO, 71-80% rio0y TuHOB ¢, B 1y u/umm
JApYTUX OC/IKOB INa3Mbl. B JOMOJHHUTENBHBIX BAPHAHTAX OCYINCCTBICHUS H300PCTCHUS MOTYT HCIOJB30BATBCA
oboramieHHbIC OSTKOM Ipenapatsl Oeka mia3Msl, coctosamue u3 10-19% ampOyMuHa u, COOTBETCTBEHHO, 81-90%
IJI00YIMHOB O, B ¥ Y ¥/HIH APYTHX OCIKOB IIA3Mbl. B TONOJTHHTEIBHBIX BAPHAHTAX OCYINECTBICHHA H300PETCHHA
MOTYT HCIOJIb30BAThCA OOOTAMICHHBIC OCIKOM Mpemaparhl OCIKa IIA3MBI, COCTOAImue u3 1-9% ampOyMuHA H,
COOTBETCTBCHHO, 91-99% o0y MHOB 0, § 1 v W/WIu APYTrHX OCJIKOB MIa3Mbl. B IpyroM BapHaHTE OCYINECTBICHHS
H300pEeTEHHsI MOTYT HCIIONB30BaThCA OOOTAIICHHBIC OCITKOM TpemapaTsl Oenmka mmaszmbl, coctosmue u3 0 %
ansOymuHa 1 100 % 1100y uHOB o, 3 ¥ Y 1 APYTUX OCIKOB IJIAa3MBI

BapuaHThl OCyINECTBICHHS JAHHOTO H300pPETCHHS, ONMCAHHBIC BBIIIEC, MOTYT TAaKKe HMETh OOIIme
KOHICHTpAIH raMMa-Tio0yauHa 1-5 %.

Crnenuduieckne KOHICHTPAIUH OCIKOB BO (DPAKIHK IUIA3MBI MOTYT OBITh ONPE/ICIICHBI C HCTIOIb30BAHHEM
MCTOJOB, XOPOIIO H3BCCTHBIX UCTOBCKY, HMCIOMICMY OOBIYHYIO KBANMH()MKAIIMIO B JAHHOH 00JACTH TCXHUKH. B
Ka4eCcTBE NMPHMEPA, a HE OTPAHUUCHHSA, TAKHE METOBI BKIFOUANOT 3JeKTpodopes, Macc-cnekrpomerpuro, UDA u
BCCTCPH-0JIOT aHAIH3.

7. Tlonyuyenme (ppaxumii miaa3Mel

Cnoco6s1 monyuenus PPF u npyrux (pakuuii mia3Mpl XOpOIIO H3BECTHbI OOBIMHBIM CHCIHAINCTAM B
JAHHOH 0OJAcTH TEXHHKH. BapHaHT OCyINECTBICHHS JAHHOTO H300peTeHMsA obOecmeunBacT cOOp KpOBH,
HCIIOJTb3y EMOH NPH MOJYYCHHUH (Ppakuui OCIKOB IIa3MbI YETOBCKA, B KOJOAX C UTPATOM HIH AHTHKOATY JITHTHBIM
LUTPAaTHBIM PACTBOPOM JCKCTPO3bI JJI1 HHTHOMPOBAHUA CBEPTBIBAHUS KPOBH, C TOCICAYIOINUM Ppa3ACICHUEM
(paxmwii I, TI+II1, IV u PPF, cornacHo cmocoOy, onmucanHomy B Hink et al. (Cwm. Hink, J.H., Jr., et al., Preparation
and Properties of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS 2(174) (1957), xotopas
BKJTFOUCHA B JAHHBIH JOKYMEHT HOCPEACTBOM CChUIKH). COTacHO 3TOMY cIoco0y, CMECh MOKET OBITh COOpaHa MpH
2-8 °C. ITnasMy BOOCICACTBHE MOKHO OTACTUTH OCPCACTBOM LCHTPHU (Y rHpoBaHus mpu 7 °C, yIAIHTh H COXPAHATh
mpu -20 °C. 3arem mnazMy MOXHO pazmopo3uth mpu 37 °C u (PppakuHOHHPOBATH, MPEAMOYTHTCIIBHO B TCUCHHC
BOCBHMH YaCOB MOCJIC H3BATHA C XpaHcHuA mpu -20 °C.

[Tna3zmy MOKHO OTACHATH OT (ppakumu I, mcmoms3ys 8 % 3tanon mpu pH 7.2 u temmeparype -2-2.5 °C ¢
KOHIICHTparueH 6emka 5,1-5,6 npoueHTa. XomomHbi 53,3 -nponeHTHBIN 3TaHOT (176 MV IIAa3MBI) C aNCTATHBIM
oy depom (200 mur 4M pacTopa auerara Hatpud, 230 M neaIHOH yKCycHO# kucaoTel u HoO mo 1 1) MoryT OBITH
J00aBICHBI C TOMOMIBIO IMUIICTKA CO CKOPOCTHIO, HATIPUMED, 450 MII/MUH NIPH MOHWKCHHH TEMITEPATy PhI TUIA3MBI 0
-2 °C. ©paxmus [ MokeT OBITH OTACICHA H YAANCHA W3 TF0aTa (3moata [) mocpeacTBOM YIbTPalCHTPH (DY THPOBAHHUA.
OuOpHHOTEH MOXKET OBITh MONyUYCH W3 (Ppakuuu | B COOTBETCTBHH C METOJAMH, XOPOIIO H3BECTHBHIMH OOBIYHBIM
CICIHATHCTOM B TAHHOH 00IACTH TCXHHKH.

Opaxiuro [[+HII MokHO OTACIUTE OT dr0ata | myTeM passeacHHA 3moata 10 21 NpOLEHTOB 3TAHOJA MPU
pHe 6.8, mpu Temneparype -6 °C, ¢ koHIeHTpanuei 6eika, paBHOi 4,3 npoueHTa. X0JIOAHBIH 95 MPONCHTHBIH STaHOT
(176 M/ 3moara I) ¢ 10 M yKCYCHOM KHCIIOTHI, HCIIOJIB3YEMOH A1 KOPPeKTHPOoBKH pH MOXKeT OBITh 100ABIICH C
TIOMOIIBIO IMUMETKH CO CKOPOCTHIO, HampuMmep, 500 MJI/MHUH NpH NMOHI)KCHHE TeMIlepaTypsl 3moata I mo - 6 °C.

IMonyuennsrii ocagok ((ppaxuus 11 + I1T) MoxxeT OBITH yaaJCH MOCPEACTBOM HEeHTpH(pyTUpoBaHus mpu -6 °C. 'amma-
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00y JTHH MO>KeT OBITh moyueH u3 (ppakiun 11 + 111 ¢ ncnoms30BaHHEM CIIOCOOO0B, XOPOMIO H3BECTHBIX OOBIMHBIM
CHELHUATHCTaM B JAHHOH 00JaCTH TEXHUKH.

Opakuuro [V-1 moxuo otmenuts ot 3moara 11 + III (amoar II/III) myrem paseeacHus 3moara a0 19
MPOILICHTOB 3TaHoaa mpu pH 5,2, mpu temneparype -6 °C, ¢ KOHICHTpanuei 0enka, papHoii 3 mponenra. H,O u 10
M YKCYCHYIO KHCJIOTY, HCIOJB3YEMYIO I PETy THPOBKH pH MOXXHO 100aBIATh HEMPEPHIBHO C MOMOIINBIO ITHIICTKHY,
noaaepxkusad npu 3toM 3moat 1I/II1 mpu -6 °C B Teuenune 6 yacoB. OcaxacHHYIO Ppakiuo VI-1 MOXKHO ocakaath
mpu -6 °© C B TeUeHHE 6 4YacCOB, a 3aTEM OTACTATH OT 3THATa MOCPEACTBOM LCHTPH(YTHPOBAHHS HPH TOH K&
temneparype. CTaOuiabHYI0 (ppakimrio Oelka Ima3Mbl MOXKHO BBIICIHTH M3 3moaTta IV-1 myTeMm peryiupoBaHHS
KOHLCHTpaImu 3taHona 10 30 npouenros mpu pH 4,65, Temneparype -7 °C W KOHUCHTpauwu Oeiika, paBHOH 2,5
MPOIICHTA. DTO MOJKET OBITH AOCTHTHYTO IMyTeM AoBeAcHUA pH 3mroara IV-1 X010AHBIM CIAPTOM C KHCIOTOH (IBCS
yacTh 2 M YKCYCHOM KHCITOTHI H OHA YACTh 95 MPOICHTHOTO 3TaHoa). [lpu moanepskanmu Temnepatyps -7 °C, Ha
KaOXIObIH TUTP KOppekTupyemoro smoara 1-IV pobasmsmor 170 ma xonoasoro staHona (95 %). benkm, xoTopsie
MOTYT OBITh OCAKICHBI, OTCTAMBAIOT B TCUCHHUE 36 YACOB, a 3aTEM YJAJLIIOT MOCPEACTBOM IICHTPU(Y THPOBAHHS IIPH
-7°C.

BrimencHabie O¢mku (cTaOwiabHAd (Dpakumsa OCIKOB IUTA3MBI) MOKHO BBICYIOHTH (HAPHMEP, MyTEM
CyOIMMAIMOHHOH CyIKH), 4To0b! yaanuts ciupt 1 H2O. TlonyyeHHBIH BICY ICHHBIH MOPONIOK MOYKHO PACTBOPHUTH
B CTCPIIbHOH JHCTHILIMPOBAHHOH BOJAC, HANPHUMEP, C HCIOJB30BAHHMEM 15 1 BOBI/KI NMOPOMIKA, C PACTBOPOM,
moeeaeHHbIM 10 pH 7,0 ¢ momompro 1 M NaOH. KoHeunast S-mpoueHTHAs KOHICHTpauusa OelKa MOKET OBITH
JOCTHTHYTA IyTEM JOOABICHHUS CTCPHIBHON AUCTHIUTHPOBAHHON BO/BI, COJICPKALICH HATPHUH alleTHI TPUNTO(aHAT,
kanpumar Hatpusa u NaCl, moseaeHus no koHeuyHod konueHtpanuu 0,004 M amermn tpunroganara, 0,004 M
kampuiara 1 0,112 M matpusa. U, HakoHeW, pacTBOp MoOxeT ObITh OT(uabpTpoBaH mpu temmeparype 10 © C mma
MOJYUYCHHUA IPO3PAYHOTO PACTBOpa, a 3aTeM TepMHUYECKOH 00padOTaH Ui MHAKTHBAIMH TATOTCHHBIX
MHKpooprasu3Mos npu 60 °C B TeueHue 1Mo MeHbleit mepe 10 yacos.

CrnenuanucTy B JaHHOM 001ACTH TEXHUKH Oy ACT MOHATHO, YTO KAXKAYIO U3 PA3IHYHBIX (PPAKIHUI H 3TF0ATOB,
OIMCAHHBIX BHINIEC, MOXKHO HCIIOJB30BATh B CIOCOOAX IO JAHHOMY H300PETCHHIO I JCUCHHA 3a00JICBAHHA.
Hampumep, HO He B KadyecTBe OrpaHuycHus, >moar I wmm smoars! II/III MOryT OBITh HCTIOTB30BAHBI VI JTCUCHHS
TakuX 3a00JCBaHHH, KaKk KOTHHTUBHBIC, [IBHIATC/ILHBIC U HEHPOJETCHEPATHBHBIC PACCTPONCTBA, M ABILAIOTCA
BAPHAHTAMH OCYINCCTBICHUS JAHHOTO H300PETCHUSL.

[penpiaymme ciocoOs! nomyueHus (ppaknuif IiazmMsel # ppaxuuyn 6enkos mia3msl (PPF) sBimoTes To16K0
HLTIOCTPATHBHBIMY H BKJIFOYAOT TOJTHKO BAPHAHTHI OCY IECCTBICHHS TAaHHOTO H300peTeHus. CrieruainucTy B JAaHHOH
o0nacTH TeXHHKH OyJET NMOHATHO, YTO 3TH CHOCOOBI MOTYT OTmuarbcsa. Hampumep, pH, temmeparypy u
KOHICHTPAIWIO 3TAHOJA, CPEAH MPOYETO, MOXKHO PETyJIMPOBaTh, YTOOBI MOJIYUYaTh PA3IHYHBIC BapHAIWH (paximit
TIA3MBI ¥ (PpaKIHy OCITKOB IIA3MbI B PA3JIHYHBIX BAPHAHTAX OCYIIECTBICHIS H CII0C00aX IO JAHHOMY H300PETCHHIO.
B nmpyrom mpuMmepe IONONHUTEIBHBIC BApHAHTHI OCYINCCTBICHHS MJAHHOTO M300pPETCHHSA IPEIIIOJIATaroT
HCTIONTB30BAaHNE HAHO(HIIbTPAIIHHY U Y JANCHIS/MHAKTHBALNH MaTOTCHHBIX MEKPOOPTAHA3MOB 13 (DPaKIMii IIIA3MBbI
u (ppaxumy OEITKOB IIA3MBL

JIOTIOMHAUTENbHBIH BAPHAHT OCYINECTBJICHHS JAHHOTO M300PETCHHS TIPEAyCMATPUBAET CIOCOOBI H
KOMITO3HIMH C HCIOTb30BAHUEM H/HJIH COACPKAIIIE TOTOTHHTENbHBIC (Dpakiiy 1m1a3Mel. Hanpumep, u300peTeHue,
TIOMHMO BCETO IPOYETO, ACMOHCTPHPYET, YTO KOHKPETHBIC KOHIICHTPAINH aJb0YMHHA HE ABJLTFOTCS KPHTHUICCKHMHE
JUIL YIAy4YIICHHS KOTHHTHBHOH WM JBHMTaTCJIbHOM aKTUBHOCTH. TakuMm oOpa3oM, (pakuuu C yMEHBIICHHOH
KOHIICHTpAIHCH aTp0y MHHA, TAKHE KAaK T¢ (Dpakuuy, mMeronne MeHee 83 % anp0yMUHa, pacCMaTPUBAOTCSA B TAHHOM

H300pETCHHH.
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8. JlcucHue

AcmiekTsl COCOO0B IO H300PETCHHUIO, OMHCAHHBIC B JAHHOM JOKYMCHTE, BKIIOYAIOT JICUCHHE CyOBEKTa
MpEenapaToM KPOBH, COACPKALIMM IUIA3My, TAKHM Kak (ppakius IUIA3MbI KPOBH, HANIPHMEP, KaK ONHCAHO BBHIIIC.
BapuaHT OCyHICCTBICHHS BKIIOUACT JICUCHHE CYyOBCKTA-4EJIOBCKA IPEMapaToM KpPOBH, COJACPKAINMM IUIA3My.
Crnenuanucty B JaHHOH 007ACTH TEXHUKH OyJACT MOHATHO, YTO CHOCOOBI JICUCHHUS NMALMCHTOB IPEMapaToM KPOBH,
COZCPIKAINMM IUIa3My, H3BECTHBI B JAHHOW 00JACTH TEXHHKU. B kauecTBe mpuMepa, HO HE OTPAaHHYCHHUS, OAUH H3
BAPUAHTOB OCYIICCTBICHHSA CIIOCOOOB COTJIACHO H300PETCHMIO, ONHCAHHBIX B JAHHOM JOKYMEHTE, BKIIOYACT
BBC/ICHHC CBE)KC3AMOPOKCHHOW IIA3MBI CYOBEKTY IS JICUCHUS W/HIH NPO(WIAKTHKH KOTHHTHBHOTO HITH
JBHTATCIPHOTO HAPYIUCHHS, HEHPOBOCTAICHHSA, HEHPOJCTCHEPALWH W/HIH BO3PACTHOH AEeMCHIWH. B omHOM
BaPHAHTE OCYIICCTBICHUS NMPETApaT KPOBH, COACP AN IIa3My BBOIAIT HE3AMETUTCIIBHO, HAPUMED, B TCUCHHE
0okon0 12-48 wacoB mocie MONyuYeHHSA OT AOHOPA, HHAUBHAY, CTPAJAIOIIEMy HIH IOABEPKCHHOMY PHCKY
KOTHHTHBHOTO WJIH JBHTATCIBHOTO HAPYIICHMS, HCHPOBOCHAJICHUS, HEHPOJCTCHEpPAMH W/HIH BO3PACTHOM
JeMEHIHMU. B Takux ciydasx, mpemapar MOKET XPaHHUTBCS B XONOTWIbHHKE, Hanmpumep, npu 0-10 °C. B apyrom
BaPHAHTE OCYINCCTBICHH CBE)KE3aMOPOKCHHAA IIa3Ma SIBIIIETCS TOH, KOTOPYIO COXPAHSUTH B 3aMOPOKCHHOM BH/IC
(xpuoxoHcepranus) mpu -18 °C wimm HIoke.  JI0 BBSACHHA CBEKC3AMOPOKCHHYIO TLIA3MY Pa3MOPAKHBAIOT, W TOCIIC
Pa3MOPO3KH BBOIAT CyOBEKTY uepe3 60-75 MUHYT TOC/C TOTO, KAK HAYAICH MPOLCCC pa3MopakuBaHUA. Kakasrid
CYOBCKT MPCAMOYTHTETHHO MOMYYACT CAUHHIHYIO MOPIIUIO CBEKE3AMOPOKCHHO mia3Mel (200-250 mun), mpu 310M
CBE)KE3aAMOPOKECHHAS IIJIa3Ma MNPEANMOYTHTCIBHO ITOJYUYCHA OT JOHOPOB 3apaHEE ONPEICICHHOTO BO3PACTHOTO
JWanazoHa. B oXHOM BapHaHTE OCYINECTBJICHHS H300pPETECHHS CBE)KE3aMOPOKCHHAS IUIA3Ma NPEAOCTaBJICHA OT
(ToJTyueHa OT) MOJIOJBIX WHIWBHIOB. B JPyroM BapHaHTE OCYINCCTBICHHSA H300PCTCHUSA CBCIKC3aMOPOKCHHASA
IIa3Ma IMpeJOCTaBIIcHa OT (II0JIyYeHA OT) JOHOPOB TOTO JKE MoJia. B Apyrom BapHaHTE OCYINECTBICHHS H300pETCHIA
CBEIKE3aMOPOKCHHAS I1a3Ma MPEAOCTABICHA OT (IIOJYUYEHA OT) JOHOPOB BO3pAaCTHOM auanasose 18-22 roga.

B omHOM BapHaHTe OCYINECTBICHHS H300pETCHUA, NMPENApaThl KPOBH, COACPIKALINE IUIA3My HOABEPraioT
CKPHHHHTIY Ha THII KPOBH IIOCJIC TOTO, KAK OHH OBLTH IMPEIOCTABICHBL. B ApyroM BapHaHTE OCYINECTBICHHUA JAHHOTO
H300peTCHHA, IpemapaThl KPOBH, COACPXAINME ILIAa3My, NPOBEPAIOT Ha HAJIHYUE AarcHTOB HH()CKIMOHHBIX
3aboneBanuii, Takux kak BUU-1 u 11, HBV (Bupyc rematura B), HCV (supyc remarura C), HTLV (T-mumdoTpomHbrIii
Bupyc uesnoseka) I u II, anTurena x kopoBoMy aHTUTEHY BUpyca rematuta B (HBC) B cOOTBeTCTBUY C TPeOOBAHUAMHU
21 CFR 640.33 u pekoOMCHAAIMSAMHE, COACPKAIUMUCS B pyKoBoacTBax FDA.

B eme ogHOM BapmaHTEe OCYHICCTBICHUS TAHHOTO M300pPETCHUS CYOBEKTY BBOIAT (DpAaKIHUIO IIa3MbL B
OJTHOM BAPHAHTC OCYICCTBICHUA H300peTCHUA (hpakims mia3msl npeactasaeT codoit PPF win HAS. B eme ogHOM
BaPHAHTE OCYIIECCTBICHHS H300peTeHHUS (PPAKLHS MIIA3MBI PEACTABIIIET COOOM OWH W3 KOMMEPUCCKHX NPENapaToB
PPF nm xommepueckux npenaparos HAS. B apyrom BapmaHTe OCYINECTBICHHUS JAHHOTO H300peTCHHS (ppakims
mia3Mel mpeactasiiet codoit PPF wmm HAS, monyueHHAs OT Tpynmbl HHAWBHIOB OMPCACICHHOTO BO3PACTHOTO
JMana30Ha, TAKHX KAaK MOJOJbIC JIFOAH, HIH NMPEACTaBIieT coboif Moaupumposannyio (pakmuro PPF wmm HAS,
KOTOpasA OBLTA IOABCPTHYTA JOTOTHHUTCIFHOMY (PpaKIHOHHPOBAHMIO MiH 00padoTke (Hampumep, PPF wmn HAS, B
KOTOPBIX YACTHYHO HWIIM IO CYINECCTBY YAAJICHBI OAWH MM Oojee cnemupuieckux Oenkos). B apyrom Bapmante
OCYIICCTBIICHHA W300peTCHHUA (Ppakumd Mmia3Mbl NPEACTABIACT coOoil (pakmuro mmasmsl [GIV, kotopas Obuma
CYHIECTBEHHO 0OCTHCHA B OTHOIICHHH HMMY HOTJ100ymiHA (IgG). ®pakuust KpoBH, KOTOPas ABIACTCA IO CYIIECTBY
00cTHEHHOI» WM B KOTOpoH creruudieckue Oenku, Takue kak IgG, «mo CymecTBy y/JaJcHbD», OTHOCHTCA K
(ppakumu KpoBH, coacpkameli MeHee deM Ok0a0 50 % OT KOIM4YeCTBA, KOTOPOC HAOMIOAACTCS B 3TAJOHHOM

mpenapaTe Wid LEeIbHOH MIa3Me KpoBH, HampuMep, McHee, ueM 45 %, 40 %, 35 %, 30 %, 25 %, 20 %, 15 %, 5 %,
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4%, 3%, 2%, 1%, 0,5 %, 0,25 %, 0,1 %, HeoOHAPYKUBACMBII YPOBCHD, HIH TFO00C IECJIOC YHCIIO MCKIY ITHMH
BCIIMYIHHAMH, I/I3MepeHHOC C HUCIIOJB30BAHUCM CTaHZ[apTHBIX AHAJIH30B, XOpOH.IO HU3BCCTHBIX B HaHHOﬁ 06J'IaCTI/I

TCXHHKH.
9. Bscaeuue

AcnexTsl coco00B N0 H300PETCHHIO, ONMUCAHHBIC B JAHHOM JOKYMCHTE, BKIFOUAIOT JICUCHHE CYOBEKTa
IpenaparoM KpPOBH, COACPIKALMM IUIa3My, TAKUM Kak (PpakIys I1a3Mbl KPOBH WM (DpaKLK IUIA3MbL, HAIIPHMED, Kak
OTIHCAHO BhIIIC. BapHaHT OCYIECTBIICHHUE BKIIOYACT JICUCHHE Cy OBCKTA-UCIOBEKA MPEHAPATOM KPOBH, COACPKAIIIM
miazMy. Crnenmanucty B JAHHOH 0OJIACTH TEXHHKH Oy JCT MOHATHO, YTO CIIOCOOBI JICUCHHS TALMCHTOB MPETIapaToOM
KPOBH, COACPKALMM IIJIa3My, H3BECTHBI B JaHHOH 00JaCTH TEXHHKH. B kayecTBe mpuMmepa, HO HE OTPAaHHYUCHH,
OJIMH U3 BAPHAHTOB OCYICCTBIICHHS CIIOCOO0B COTIACHO H300PETCHUIO, OIMMCAHHBIX B JAHHOM JIOKYMCHTE, BKIIFOUACT
BBC/ICHHC CBC)KC3AMOPOKCHHOW IUIA3MBI CYOBEKTY IS JICUCHUS W/HIH NPO(QIIAKTHKH KOTHHTHBHOTO HITH
JBUTATCIIFHOTO HAPYIICHWA, HCHPOBOCTAJCHHWA, HCHPOACTCHCPALMH HW/HIHM BO3PACTHOHW aeMcHImMH. B ogHOM
BAPHAHTE OCYIICCTBICHUS MPEMAPAT KPOBH, COACP AN IIA3My BBOAT HE3AMEITUTCIIPHO, HAPHMED, B TCUCHHE
0kon0 12-48 wacoB mocie MONyuYeHHA OT AOHOPA, HHAUBUAY, CTPAJAIOIIEMY HIH MOABCPKCHHOMY PHCKY
KOTHHTHBHOTO WM JBHTATCIPHOTO HAPYIICHHS, HECHPOBOCHAJCHUS, HEHPOJCTCHEpPAMH W/HIH BO3PACTHOM
JeMEHIMU. B Takmx ciydasx, mpemapar MOKET XPaHHTHCS B XONOJUIbHHKE, Hanmpumep, npu 0-10 °C. B apyrom
BapPHAHTE OCYILICCTBICHUA CBEIKE3AMOPOKCHHAS IIA3MA ABILACTCA TOH, KOTOPYIO COXPAHAIH B 3aMOPOKCHHOM BHJC
(xpuoxoHcepranys) mpu -18 °C wim HIoke. JI0 BBEACHHSA CBEKC3AMOPOKCHHYIO ILIA3MY Pa3sMOPAKHUBAIOT, H IOCTIC
Pa3MOPO3KH BBOIAT CyOBEKTY depe3 60-75 MHHYT MOCJC TOTO, KAK HAYAJICH MPOLCCC pa3MopakuBaHUA. Kakasrid
CYOBCKT MPESAMOYTHTEIBHO MOMYYACT CAUHHIHYIO MOPIIUIO CBEKE3aMOPOKEHHOH mia3Mel (200-250 mur), mpu 3TOM
CBCIKC3aMOPOKCHHAA IUIA3MA MPEANOYTHUTEIBHO MOJYYCHA OT JOHOPOB 3apaHee OMPEACICHHOTO BO3PACTHOTO
Juama3oHa. B oZHOM BapHaHTE OCYINECTBJICHHUS H300pETCHHS CBE)KE3aMOPOKCHHAs IIa3Ma NMPEAOCTaBJICHA OT
(TmosyueHa OT) MOJIOJBIX HHIUBHIOB. B JpyroM BapHaHTE OCYILICCTBICHUA H300PCTCHUA CBEKC3aMOPOKCHHAA
I71a3Ma MpeJOCTaBIICHA OT (IOJIyYeHA OT) JOHOPOB TOTO JKe MoJia. B Apyrom BapHaHTE OCYINECTBICHHS H300pETCHIA
CBE)KE3aMOPOKCHHAS IUIA3MA MPEIOCTABICHA OT (MOJyUYCHA 0T) JOHOPOB BO3PACTHOM Amamna3oHe 18-22 roxa.

B oxHOM BapmaHTE OCYINCCTBICHHS H300PCTCHUS, MPEMApPaThl KPOBH, COACPKALIME IIA3My MOJBEPTalOT
CKPHHHHTY Ha THIT KPOBH IOCJIC TOTO, KAK OHH OBLTH MPETOCTABICHEL. B Apyrom BapHaHTE OCYINECCTBICHHS JAHHOTO
H300pEeTCHHS, TpemapaThl KPOBH, COJACPXKALIME IIa3My, HPOBEPSIOT HAa HATHYHE arcHTOB HWH()CKIMOHHBIX
3aboneBannii, Takux kak BUU-1 u II, HBV (Bupyc rematura B), HCV (Bupyc remarura C), HTLV (T-mumdpoTpomHbIii
Bupyc yenoseka) I u I, anturena k kopoBoMy aHTHTCHY BHpyca renaruta B (HBc) B cooTBeTcTBHE C TpeOOBaHUAMHA
21 CFR 640.33 u pekoMECHAAIMAMHE, COACPKAIMMHCS B pyKoBoacTBax FDA.

B eme ogHOM BapmaHTEe OCYHICCTBICHUS JAHHOTO M300pPETCHUS CYOBEKTY BBOIAT (DpAaKIHUIO IIa3MbL B
OTHOM BAPHAHTC OCYICCTBICHUA H300peTCHUA (hpakums mia3mel npeactasaeT codoit PPF win HAS. B eme ogHOM
BAPHAHTE OCYIIECCTBICHUS H300peTCHI (PPaKkmus MIa3MBbl MPEACTABIACT COOOH OAWH H3 KOMMEPUYCCKHX NPENapaToB
PPF nm xommepueckux npenaparos HAS. B npyrom BapmaHTe OCyINECTBICHHUS JAHHOTO H300peTCHHS (ppakims
mia3Mbl npeactasisiet codo PPF wmm HAS, moayueHHAsA OT Tpynmbl WHAWBHIOB OMPCACICHHOTO BO3PACTHOTO
JMana3oHa, TAKHX KaK MOJOJbIC JIOAH, HIH NPeACTaBIieT coboif MoaupumposanHyio (pakimuro PPF i HAS,
KOTOpasA ObLIa MOABCPTHYTA JOMOTHHUTCIFHOMY (PpaKUHOHHPOBAHMIO M 00padoTke (Hampumep, PPF wmn HAS, B
KOTOPBIX YACTHYHO HJIM IO CYINECTBY YAQJICHBI OAMH HiIu Oojee crnenu(puueckux Oenkos). B apyrom BapmaHte
OCYIICCTBIICHHA H300peTCHHUA (Ppakimsa Mmia3Mbl HmpeAcTaBiIieT coOoil ¢paknmro mmasmel IGIV, kotopas Obiia
CyLICCTBEHHO OOCTHCHA B OTHOIICHHH HMMY HOTJ100y miHA (IgG). ®pakuust KpoBH, KOTOpas ABIACTCA IO CYIIECTBY
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o0eTHEHHOI» WM B KOTOpOoH cremuuueckue Oenku, Takwe Kak IgG, «mo CyIecTBy yZaincHbBD), OTHOCHTCH K
(ppakumH KpOBH, coacpkamieli MeHee deM Okoa0 50 % OT KOIMYeCTBA, KOTOPOS HAOMIOAACTCS B 3TAJOHHOM
mpenapaTe Wid UEIbHOH MIa3Me KpoBH, HampuMep, McHee, ueM 45 %, 40 %, 35 %, 30 %, 25 %, 20 %, 15 %, 5 %,
4%, 3%, 2%, 1%, 0,5 %, 0,25 %, 0,1 %, HeoOHAPY>KUBACMBI YPOBCHD, HIH THO00C ICJIOC YHCIO MEKIY ITHMH
BCIMYMHAMH, M3MCPCHHOC C HCIOJIB30BAHHEM CTAHAAPTHBIX AHAIH30B, XOPOIIO H3BECTHBIX B JAHHOH oOnactu
TCXHHKH.

BapuaHT ocCymIeCTBICHHA H300PETCHHA BKIIOYACT JCUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAJIH
KOTHHTHBHOC H/IM [BUTATCIBHOC HAPYLICHHE, HEHPOJCTCHCPALMIO WM HEHPOBOCHAJICHHE, INYTEM BBCACHUA
CcyOBeKkTy 3((PCKTHBHOTO KOJMUCCTBA IUIA3MBI KPOBH WM (ppakuuwu Iurazmbel.  Jlpyrod BapHAHT OCYIICCTBIICHUS
H300pETECHU BKIFOYACT BBEACHHE S((PSKTHBHOTO KOJHYCCTBA IJIA3MBI KPOBH WM (DPAKIMH IUIA3MBL, a 3aTEM
MOHHTOPHHT CyOBCKTa B OTHOLICHHH YJIYUIICHHA KOTHHTHBHOW WJIM JBUTATCIbHOW (DYHKIIMH HIH CHIDKCHUS
HCHPOBOCMAJICHUS WM TOBBINCHHSA Helporenesza. JIpyrofl BapHWaHT OCYINECTBICHHS JAHHOTO H300pETCHHA
BKJTFOYACT JICUCHHE CYOBEKTA C JTHATHO30M KOTHUTHBHOTO HJIH ABUTATEILHOTO HAPYIICHUS, HCHPOACTCHEPAUH HITH
HEHPOBOCHAJICHHS IyTEM BBEACHHSA CYOBEKTY 3((EKTHBHOTO KOJIHMYECTBA IUIA3MBI KPOBH WM (PPAKIUH IIIA3MBI,
TmpHUYeM IUIA3My KPOBH HIH (DPAKIMIO IIAa3Mbl BBOMAT TAKHM 00pa3oM, YTO 3TO NPHBOIUT K YJYUIICHHIO
KOTHHTHBHOW HIIH JBHTATECIbHOH (DYHKIWH, CHIKCHHIO HEHPOBOCHAJCHHWS WM MOBBIMICHUIO HEHPOTEHE3a IMOCTE
JOCTIDKCHHS CPETHETO HITH MEIHAHHOTO BPEMEHH MOy KU3HH OCTKOB MJ1a3MbI KPOBH WM (DPAKIHH OCITKOB IJIA3MBI,
MO OTHONICHUIO K CaMOH MOCleaHEH BBEACHHOH 03¢ (UTO HA3hIBACTCA B JAHHOM JOKYMEHTE «IPEPBIBHCTBHIM
TMPUMECHEHHECM) HIIH «IIPEPBIBUCTOH 1030i»). JIpyroil BapHaHT OCYHIECTBICHUS W300PCTECHHUS BKIFOYACT BBEICHHC
IJIA3MBI KPOBH WM (DPAKIHH IUIA3MBI II0 CXEME NPUMCHEHHA B TEUCHHE IT0 MCHBIICH Mepe ABYX IOCICI0BATEIbHBIX
CYTOK U MOHHUTOPHHI CyOBEKTA B OTHOLICHUM YJIyYIICHHS KOTHHTUBHOM MM JBHTATCIbHON (DYHKIIHH, CHIDKCHUS
HCHPOBOCHAICHHA HIH yIy4IICHHA HEHpPOTeHe3a B TCUCHHE MO MEHBIICH Mepe 3 CYyTOK MOCIE AAThl MOCICIHETO
BBecHHA. JIpyroif BApHAHT OCY IECTBICHHA H300PETCHHUS BKIIOYACT BBEACHHUE ILIA3Mbl KPOBH HIIH (PPAKIIUH IIJIA3MBI
IO CXEME MPUMEHEHHS B TCUCHUE IO MEHbIIEH Mepe 3,4, 5,6,7, 8,9, 10, 11, 12, 13 nnu 14 nocnen0BaTe IbHBIX CYTOK
W MOHHTOPHHI CyOBEKTa B OTHOIUCHUM YJYUIICHHA KOTHHTHBHOH MU ABHTATEIbHOH (DYHKUMH, CHIDKCHHA
HEHPOBOCHAJICHHS MJIM NMOBBINICHUS HEHPOTCHE3a B TCUCHHE IO MEHBINCH Mepe 3 CyTOK MOCIE AAThl MOCICIHETO
BBeJCHUA. Ele oJMH BapHAHT OCYLIECCTBICHHA HM300PETCHHA BKIIOYACT BBEJCHHUE IIIA3Mbl KPOBU WM (DpaKuuu
TJIA3MBI IO CXEME MPHMEHEHHS B TCUCHHE IO MCHBIICH MEPEe MOCICI0BATECIBHBIX 2 CYTOK M MOCIIEC ATl OCIICTHETO
BBCICHHS, MOHHTOPHHT B OTHONICHHH YJYYIICHHA KOTHHTHBHOW WIH JBHTATCIbHOH (DYHKIMH, CHIDKCHUS
HEHPOBOCTAJICHHS MM TOBBIIICHUS HEHPOTCHE3a, MOCIE TOTO, KaK OBLT JOCTHTHYT CPEAHHH NMEPHOJ MOJYKH3HH
0enKoB B IIa3Me KpOBH W (Ppakmuy mIa3Mbl.  JIpyroii BapHaHT OCY IECTBICHH H300PCTCHHS BKIIFOUACT BBCICHHC
TIA3MBI KPOBH WM (DPAKIUH IUIA3MBI IO CXEME MMPUMCHCHHS B TCUCHHE 2-14 HEMOCICAOBATENBHBIX CYTOK, PHYCM
KKIBIH Pa3phIB MEKIY AO3aMHU MOYKET COCTABIATH 0-3 CyTOK.

B HEKOTOpBIX ciy4asx NMPEpHIBUCTOC NMPHMCHCHHE B COOTBETCTBHHU C JAHHBIM H300pCTCHHEM BKIFOUYACT
BBC/ICHHUE TIEPBOr0 Habopa 103, HANPHMEP, KaK OMHCAHO BHIIIC, 3a KOTOPBIM CICAYET NMEpHOX O€3 NMPUMCHCHHI,
HAIpHUMEp, «IepHox O€3 MPUMEHEHHSD, 3a KOTOPBIM, B CBOIO OUEPE/b, CIICAYET BBEACHUCE APYTOH 036l M HAabopa
J03. JIIUTEeNBHOCTh 3TOTO mepuoja «0e3 NMPHMEHECHHS» MOXKET BAPBHPOBATHCA, HO B HEKOTOPBIX BapHAHTAX
OCYIIECTBICHHA OHA COCTAB/LIET 7 CYTOK HJIM JOJbINC, HANpuMep, 10 CyTOk MM Aomiblie, BKIOYaA 14 CyTOK HIH
JIOJTBINE, MPHUICM B HCKOTOPBIX CIy4YAAX TIHTCIBHOCTD Mepuoaa 0¢3 mpuMeHeHHA Kojeomercsa ot 15 g0 365 cyTok,
Hampumep, ot 30 no 90 cyTok, u B ToM umcie oT 30 mo 60 cyrok. Takum 0oOpazoM, BapHAHTHI OCYIICCTBICHHUSA
CIoco00B BKJIFOYAIOT HECHCTEMAaTHUYECKOE (T. €. He OecIpepbIBHOE) NMPHMEHEHHUE, HAIPUMEP, HECHCTEMATHUECCKOE

BBCACHHUC IpCHiapaTa IjIa3Mbl KPOBH. B HCKOTOPBIX BapHaHTaX OCYCCTBICHMA CXEMY IMPEPBIBUCTOIO MPUMCHCHUA
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C TOCTEAYOMIAM NMEPHOAOM Oc3 MPHMEHCHHS MOBTOPAIOT HEKOTOPOS KOJHYCCTBO Pas3, M0 HCOOXOTMMOCTH, IPHUCM
B HEKOTOPBIX CIyYasX 3Ty CXEMy IPOJOJDKAIOT IPUMEHATh B TeueHHe 1 rojga mnm Oosee, HaMpUMeEp, 2-X JIET WU
0omce, B TOM 4YHCJIC BCHO KU3HH CyOBekTa. J[pyroil BapHaHT OCYHICCTBJICHHA H300PCTCHHA BKIIOYACT BBCICHUC
IUTA3MBI KPOBH HJTH (DPAKIHH IIA3MBI IO CXEME MPHMECHEHHS B TCUCHHE 5 MOCIEI0BATEIBHBIX CYTOK, C IEPHOIOM Oe3
MPHUMEHEHHUA, PABHBIM 2-3 CyTOK, C MOCICAYOIIHUM BBCACHHEM B TCUCHHE 2-14 MOCIe10BATEIbHBIX CyTOK.

Buoxumuuecku, monx «3(PQEKTHBHBI KOIMYCCTBOM» HIH <O(QQEKTHBHOH [10301» AaKTHBHOTO AarcHTa
MOAPA3yMEBACTCs KOIUYESCTBO AKTUBHOTO areHTa, KOTOpoe OyJAeT HHrHOHPOBAaTh, BBI3BIBATh AHTATOHU3M, CHIIKATD,
YMCHBIIATH WJIH MOJABIATH HA 0K0JI0 20 % wiu Gonee, Hampumep, Ha 30 % wim 6onee, Ha 40 % wm Oojee, WK HA
50 % wmm 60j1ce, B HCKOTOPHIX ciay4dasix, Ha 60 % wmu 6osee, 70 % wmm 6onee, 80 % wmu Gonee, wiu Ha 90 % win
Ooxee, B HEKOTOPBIX ciaydasx Ha okoiao 100 %, T. €. 10 HC3HAYUTCIBHBIX KOJIHYCCTB, 4 B HEKOTOPBIX CIIyHasX,
BBI3BIBATH 0OPATHOC MPOTPESCCHPOBAHKHEC KOTHHTHBHOIO PACCTPOMCTBA, HEHPOBOCHAJICHHUS, HCHPOICTCHEPALIMH HITH
BO3PACTHOHN IEMCHLIUU.

10. ®paxusa 6CITKOB MIA3MBI

[Tpu ocymIeCTBICHHH CIOCOOO0B IO TAHHOMY H300PCTCHHIO, CYOBCKTY BBOIAT (PPaKIHro mia3Mel. B omgHOM
BAPHAHTC OCYINCCTBICHHA (Dpakima TIUiasMbl TPSACTABIACT coboii (pakumo Ocnkos mmasmer (PPF). B
JIOTIOJTHUTENbHBIX BApHaHTaxX ocymectsicHa PPF BeiOnparot n3 komMepueckux npemnaparos PPF.

B mpyrom Bapmante ocymecteacuns PPF cocrour u3 88 % HopMamsHOTO amsOymmuHA udenoBeka, 12 %
anp(pa- u Oera-rmo0ymHOB u HE 60see yeM 1 % ramMMa-rao0yIMHA, YTO ONMPEACICHO ¢ MOMOIIBIO 3ICKTpodopesa.
Jpyrue BapHaHTBl OCYINECTBICHHS JAHHOTO BapHWAHTA OCYINCCTBICHHSA, HCIOJB3yEMbIC IPH OCYIICCTBICHHH
Croco00B 10 TaHHOMY H300pETCHHUIO, BKIIOYAIOT, HAPUMEP, BAPHAHT OCYINCCTBICHHA B BuAC 5 % pactsopa PPF,
3a0y(pepeHHOTO KapOoHaTOM HATpusa W crabuwmmsmpoBanHoro 0,004 M xampmmarom Hatpus uw 0,004 M
anetwiTpunTo(panoM. JIOMOTHUTEIBHBIC MPEHAPATHI, B TOM YHCIIC C U3MCHCHHBIM npouecHToM PPF (Hampumep, ot
okosio 1 % g0 oxomo 10 %, ot okono 10 % a0 oxomo 20 %, ot okojo 20 % a0 25 %, ot oxoso 25 % m0 30 %) B
pacTBope, a TaKkke KOHLUCHTPAIMH PACTBOPUTEIIA U CTaOHIN3aTOPOB, MOTYT OBITh HCIIOJb30BAHBI B OCY ICCTBICHHH
CIOCOOOB IO JAHHOMY H300pPCTCHHIO.

11. ®paxumu mia3Msl JOHOPOB KOHKPETHOTO BO3pacTa

JIOTIOTHUTETBHBIC BAPHAHTHI OCY IECTBICHHS TAHHOTO H300PCTCHHS BKTIOYAIOT BBEACHHUE (DpaKIiy
OCIKOB ILIa3MBI, OJIyYCHHON W3 IUTA3Mbl HHAWBHIOB ONMPCICICHHBIX BO3PACTHBIX HANA30HOB. BapuaHT
ocymecTBIcHHA BKIroUaeT BBeaAcHUEC PPF wmn HAS, xoTopbIc OBLIH HOJTYyHCHBI W3 TIA3MBI MOJIOBIX HHIWBHAOB. B
JPYTOM BapHAHTE OCYINCCTBICHHS JAHHOTO H300PETECHHS MOJIOAbIC HHIAUBHIBI OTHOCSTCS K OTHOMY
OTIPECTICHHOMY BO3PAcCTy HJIM ONPEICICHHOMY JHAMA30HY BO3pacTa. B erme oaHOM BapHaHTE OCYINECCTBICHH
H300PCTCHIA, CPSIHHIN BO3PACT JOHOPOB MCHBIIC, UCM Y CYOBCKTA HITH MCHBIIIC, YEM CPCIHHIA BO3PACT CYOBCKTOB,
TIOZICKAMUX JICUCHUEO.

OmnpenenicHHBIE BAPHAHTHI OCY MICCTBICHMSA JAHHOTO H300PETEHHS BKIIFOYAIOT CO3JAHAC MyJ1a KPOBH HITH
IJIA3MBI OT 0COOCH OMPEIEICHHOTO BO3pacTa H (hPaKIIHOHHPOBAHHIE IIA3MbI KPOBH, KAaK OIMMCAHO BBIICE, YTOOBI
TOJIYYHUTh Tpenapar (ppaxin 6¢IKoB mIa3Mbl, Takux kak PPF mm HAS. B anpTepHaTHBHOM BapHAHTE
OCYILECTBJICHHS TAHHOTO H300peTeHNM, (PPAKIHI0 OEIKOB IIA3MbI HIIH KOHKPETHYIO (DPAKIHIO OCIIKOB IIA3MBbI
MOJIY4YAr0T OT KOHKPETHBIX HHAWBHIOB, HAXOJIIIUXCS B YKA3aHHOM BO3PACTHOM JUATIA30HE.

12. Tloka3zaHus K MPHMCHCHHIO
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CrnocoOBl COTJIaCHO H300PCTCHUIO W MPEHApaThl KPOBH, COACP/KAMIHC IIa3My W (DPaKImu, HAXOJAT
NMPUMCHCHUE B JICUCHUH, BKIIOYAs MNPEIOTBPAILCHUC, BO3PACTHBIX NATOJIOTHYCCKHX COCTOSHHM, TAKHX KAk
HAPYIICHHA KOTHUTUBHOW HJIH JBHTATCIBHONW CIIOCOOHOCTH WHAWBHIOB, HANTPUMEP, KOTHUTHBHBIC PACCTPONCTBA, B
TOM YHCJC (HO HEC OTPAHMYUBASACH STHM) BO3PACTHAA ACMCHIMS, HMMYHOJOTHYECKUE NATOJOTHYCCKUE COCTOSHHUA,
pax, u pusmaeckoe U (PyHKIIHMOHAIBHOS CHIDKCHHUC, H IBUTATCIIBHBIC PACCTPONCTBA, TAKHUC KAK (HO HE OTPAHHIHBASCH
o1uM) Oosie3Hb IlapkurcoHa. MHIUBHIABL, CTpajalONMe IUIH IOABCPIKCHHBIC PHUCKY PA3BUTHA BO3PACTHOTO
KOTHHTHBHOTO WJIH JBHTATCIIFHOC HAPYIUCHHS, HCHPOBOCHAJCHHS W/WIM HEHPOACTCHEPALHMH, KOTOPBIC MOJYYar0T
MOJb3y OT JICUCHHS MPENapaToM KPOBH, COACPKAINMM IIJIA3My, COTJIACHO JAHHOMY H300pPCTCHHIO, HANPHMED, C
MOMOIIBIO CIIOCOOOB, OIMMHCAHHBIX B JAHHOM JOKYMCHTE, BKIFOUAIOT HHIUBUIOB, KOTOPBIC HAXOIATCA B Bo3pacte 50
JIET U cTapiie, Hanpumep, 60 et wimu crapiue, 70 aet unu crapuie, 80 et wiu crapme, 90 net wim crapme u 100 aer
WJIH CTapIIE, TO ECTh, B BO3pacTe OT 0koj0 50 xo 100, Hampumep, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 umi oxoso 100
JICT, ¥ CTPAAIOT OT KOTHUTHBHBIX HJIM ABHTATCIHHBIX HAPYIICHWHA, HCHPOBOCHIAICHHUSA, W/HIIH HCHPOICTCHCPAIIHH,
CBA3aHHBIX C €CTCCTBCHHBIM IPOLICCCOM CTAPCHHUA, HANPHMED, JErKOro KOrHHTHBHOTO Hapymenusa (JIKH), u
HMHAUBHUIOB, KOTOPbIC HAXOAATCA B Bo3pacte S0 JieT uim crapuie, Hapumep, 60 et umm crapiue, 70 16T Win cTapuie,
80 net wiu crapiue, 90 neT Wi CTapIle, H KaKk mpaBuio, He crapie 100 net, To ecTh, B Bo3pacte oT 0koJio 50 1o 90,
HanpuMmep, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 umi okoJ0 100 jeT, y KOTOPBIX €1Ie HE HA4aTH NPOsBIATHCS NPH3HAKU
KOTHHTHBHBIX WM JBHTATCIBHBIX HAPYOICHWH, HCHPOBOCMAJICHWA W/HIHM HelpoaereHepaumn. [IpuMepst
KOTHHTHBHBIX W JBHTATCIIGHBIX, HCHPOBOCHATWTCIBHBIX W/HIH HCHPOJCTCHCPATUBHBIX HAPYHICHHI, KOTOPBIC
BOBHHKAKOT H3-3a €CTECTBCHHOTO CTAPCHUA BKIIOUYAIOT CICAY FOLIHE:

a. Jlerkoe xorauruBHOE HapymeHnue (JIKH). Jlerkoe KOTHUTHBHOC HAPYIICHHUE MPEACTABIACT CO00i
YMCPCHHOC HApPYIICHHC MO3HAHUSA, KOTOPOS MPOABIICTCA KaK MPOOICMBI C TAMATHIO WM APYTHMH IICHXHICCKHUMHA
(py HKIHAMY, TAKHMH KaK IJIAHHPOBAHUE, CICIOBAHHUC MHCTPY KUK WIH MPHHATUC PEIICHUH, KOTOPHIC Y XY ALIIIHCH
C TCUCHHEM BPEMCHH B TO BpeMs Kak 00mas NCHXUIeCKasd ()Y HKIMA H MOBCCTHEBHAS JCATCIHLHOCTD HE VXY ALIHIIHCh.
Takum 00pa3oM, XOTs OOBIYHO HE MPOUCXOJUT 3HAUHTEIbHAA THOCTh HCHPOHOB, HCHPOHBI B CTAPCIOMIEM MO3TC
YA3BHMBI I CyOJICTaIbHBIX BO3PACTHBIX H3MCHCHUI B CTPYKTYpPE, CHHANITHUCCKOM HETOCTHOCTH H MOJICKY JIIPHOH
00paboTKe B CHHAIICE, BCE H3 KOTOPBIX YXYAMIAOT KOTHUTUBHBIC (DyHKITHH.

WHauBuapl, CTpajarOIMe WIH TOABEPKCHBI PHUCKY PA3BHTHUSA BO3PACTHBIX KOTHUTHBHBIX HAPYIICHHI,
KOTOPBIC IOy 4AT MOJIB3Y OT JICUCHHS MPCTAPATOM HITH (DPAKIHCH KPOBH, COACP/KALIMMH ILIA3MY, COTJIACHO JAHHOMY
H300PCTCHUIO, HAMPHMEP, C TIOMOINBIO CIIOCOO0B, OMMUCAHHBIX B JAHHOM JOKYMCHTC, TAKKC BKIIOYAKOT HHIUBHIOB
MFOOOTO BO3PACcTa, KOTOPBIC CTPANAIOT OT HAPYIMICHHA KOTHHTHUBHOH (DYHKIHH BCICACTBHC BO3PACTHOTO
PaccTpoiCTBA, W HHAWBHIAOB JIOOOTO BO3PACTA, Y KOTOPHIX JHATHOCTHPOBAIH BO3PACTHOC PACCTPOHCTBO, KOTOPOL,
KAaK MPAaBUJIO, COMPOBOKAACTCA KOTHUTUBHBIMH HAPYIICHUAMU, MPUYEM Y HHAWBHIA CIIC HE HAYAIH MPOSBIATHCS

CHMIITOMBI KOTHUTHBHBIX HAPYIICHUH. [IpHMEPBI TAKUX BO3PACTHBIX PACCTPONCTB BKIIFOYAOT CJICAY FOIIHE

b. Bonesnp Anpnreiivepa. Bome3Hs AubureiimMepa sBISETCA NPOTPECCHPYIOIIECH, HEOTBPATHMOH

MOTepel KOTHUTHBHON (DYHKIWH, CBA3aHHOH C M30BITOYHBIM KOJMUYECTBOM CTAPYCCKHX OJIICK B KOPE TOJOBHOTO
MO3Ta M IMOJKOPKOBOM CEPOM BCINECTBE, KOTOPOE TAKXKE COACPKHT B-aMHIOHI W HEHPO(HOPHILIAPHBIC KITyOKH,
cocroAmue u3 Tay-ocenka. Odmas (popma mopakaet jur > 60 JeT, W €¢ 4aCTOTa MOBBIIIACTCS C BO3pacToMm. Ha ee
JIO0 puxoauTes 6osee 65 % AeMEHIMH B IIOKIIIOM BO3PAcTe.

[MprurmHa 601¢3HH AnpIreliMepa HE H3BECTHA. BOJIC3HP BO3ZHHKACT B CEMBAX C HaCTOTOH Okoa0 15-20 %
ciydaeB. OCTanbHbIC, TAK HA3BIBACMbIC CIIOPAAHYCCKHC CIyYald HMCIOT HEKOTOPHIC TCHETHUCCKHE NCTCPMUHAHTBL

3aboneBaHAe HMEET ay TOCOMHO-TOMHHAHTHBIA TCHETHYECCKUH MPO(IIIb B CIyyasx ¢ HAaMOOJIee PaHHHM HAYaioM U
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HEKOTOPBIX CIy4asxX C MO3AHHM HAYAJIOM, HO C PA3IHYHOH NEHETPAHTHOCTBHIO B IO3AHEM Bo3pacTe. DakTopsl
oxpymammeﬁ Cp€Abl HAXOOATCA B HICHTPC BHUMAHUA AKTHBHOI'O HCCJIICAOBAHMAL.

B xome 3a0oneBaHus B KOpEe TOJOBHOTO MO3TQ, THINOKAMIIC M IOAKOPKOBBIX CTPYKTypax (BKJIFOUYasA
CEJICKTHBHYIO IIOTEPIO KJICTOK B Oa3anbHOM siape MeifHepra), rosly0oM IATHE M B JOPCAIBHOM SIAPE IIBA HCUE3AF0T
CHHAIICHI, I B KOHCYHOM cuere, HelpoHnsl. LlepeOpanpHoe HCHONB30BaHHE W MEP(y3HUs INIOKO3BI CHIDKAIOTCA B
HEKOTOPBIX O0JACTAX MoO3ra (TEMEHHAd JO0JA1 M KOpa BHCOYHOH JOMM HA paHHEH craauu 3a00Je¢BaHU,
npe(ppOHTATbHAS KOpa HA MO3AHEH cTaguu 3a0ojeBaHus1). HelpuTHBIC WM CTapyecKkue OMSMIIKH (COCTOSIIHME W3
HCHPHUTOB, AaCTPOLMTOB W TJIHAJBHBIX KJICTOK BOKPYT CCpACYHHKA aMHJIOWAA) W HEHPO(PUOPHILIAPHBIC KiIyOKH
(cocTosimme W3 CHAPCHHBIX CIUPANBHBIX (PHIAMCHTOB) HIPAIOT ONMPEACICHHYIO POJb B MATOTCHE3C OOJC3HU
Amprreiimepa. Crapueckue OISIIKA H HEHPOPUOPHILTAPHBIC Ky OKH BOSHHKAIOT IIPH HOPMAJTbHOM CTAPSHUH, HO OHH
ropaszmo 0oJiee PacmpOCTPAHCHBI Y JTEOACH ¢ O0JIC3HBI0 ANbIreiMepa.

C. Bones3ns [TapkuHCOHA.

Bonesur Ilapkmacona (BII) mpeacraBmaeT cOO0OW HWAHOMATHYCCKOC, MCIICHHO MPOTPESCCHPYIOIICS
nereneparuBHOe 3abonesanne [{THC, xapakrepu3yromeecs 3aMEAICHACM U CHIYKCHUEM IBHKCHUS (OpaTuKHHE3HA),
MBIIICYHOH PUTUAHOCTBEIO, TPEMOPOM TMOKOSA (AHCTOHHSA), MBIMICYHOH 3aTOPMOKEHHOCTBIO U MOCTYpPATbHOU
HEYCTOMYHBOCTHIO. [IepBOHAYATBHO PACCMATPUBACMOE B MIEPBYIO OUECPEAb KAK ABUTATCILHOEC paccTporcTBo, BII B
HACTOSIIEE BpeMsI NPU3HACTCA TAKKE MPHUHHOMN JETIPECCUH U SMOLIMOHATBHBIX U3MeHEHUH. BII TaKkoke MOXKET BIHATH
HA TIO3HAHHE, TOBEICHHE, COH, BEICTATHBHBIC (pyHKIMH M CeHCOpHble (yHKImu. Hambonee pacmpocTpaHCHHBIC
KOTHHTHBHBIC HAPYIICHHUSA BKIOYAOT (PYHKIMH HAPYIICHUS KOHICHTPALMH W BHHMAHUH, PaOOUyI0 IaMSATh,
HCTIOTHUTEIBHYI0 (DYHKIHIO, YIIOTPEOICHUE A3bIKA W 3PUTCIHHO-IIPOCTPAHCTBCHHON OpPHCHTAIMH. XapaKTEPHOH
yeproii BIl sBIsIeTCS CHMNTOMBIL, CBA3AaHHbIC C TNOHW)KCHHOW [IBUTATCIbHOH (DyHKLHUCH, KOTOPBHIM OOBIYHO
MPEALICCTBYIOT T€, KOTOPHIC CBSI3aHbI C KOTHHTUBHBIMH Hapy IICHUAMH, YTO IOMOTACT B JHATHOCTHKE 3a00JICBAHUSL.

ITpu nepBruHOi Oone3HU [TapKUHCOHA BBIPOKIAIOTCA MUTMCHTUPOBAHHBIC HEHPOHBI YEPHOH CyOCTaHIUH,
roy0oro IiTHa H APYTHUX Ipynn A0(GaMHHEPIHYECKHX KJICTOK CTBoJIa Mosra. Ilpwumna He m3BecTHa. [loteps
HEHPOHOB YEPHOH CyOCTaHIUH, KOTOPBIC MPOCHHUPYIOTCA HA XBOCTATOE SAPO H CKOPIYIY, MPUBOAUT K HCTOIICHHIO
HelpomeauaTopa JodamMmHa B OTHX oOnacTsaX. BosHukaer, kak mpaBuio, mocie 40 1eT, C YBEIHUYCHHEM
3a0071€BAEMOCTH B CTAPIIHX BO3PACTHBIX IPYIIAX.

Bone3np ITapkuHCOHA BIEPBBIC AMATHOCTHUPYIOT y IpuMmepHo 60000 amMepHKaHIEB KakKAbIi roi, W B
HACTOSINICE BPEMA CHO MOPA’KCHO OKOJIO OJHOTO MHUTHOHA aMepHKaHUeB. Jlaxke ecmu BIT He sBiseTcs (paTarpHON
cama 1o cebe, ee OCIOKHCHUS SBIIFOTCS YCThIpHAAUATOH Beay el mpuunaoii cMeptr B CoenuHenHbIx [Iratax. B
Hactosmiee Bpems BIT He MokeT OBITh BBIICUCHA, W HABHAYAKOT KAK MPABHIO CHMIITOMATHYCCKOE JICUYCHHE, C
XHPYPIHYCCKAM BMEIIATEILCTBOM, IIPEAIACAHHBIM ITPH 00JIe€ MO3AHHUX, TSHKEIBIX CITyYastX.

Bapuanter neueHns BI1 BKIIOYAOT BBEICHHE JEKAPCTBCHHBIX CPEACTB UI1 KOMIICHCAUWH Ac(HUIHTa
JBUTATCIPHOH (DYHKIMH. OTH BapHAHTHI YBCJIMYUBAIOT WM 3aMCHSIOT HelipoMeauaTop, 1o(amMuH, KOHICHTPAILIHA
KOTOpOro B Mo3re y manueHToB ¢ BI apmmorcs Huskmmu. Takwe mpenaparsl BKIFOUAOT:  KapOWIOIy/IeBOa0Iy
(xoTOpBIE COo3mar0T OOoJIBbIIE 10 (paMHIHA B TOJIOBHOM MO3TE); aOMOPQHH, TPAMHIICKCOIION, POMHAPOI H POTHHTOTHH
(aroHHCTHI JONAMHHA); CENETHIMH W pazarwimH (mHruOuTopsl MAO-B, KOTOpBEIE MPEIOTBPAINAIOT pa3pyIICHHE
Jo(amMuHa); SHTAKATIOH W TOJIKANOH (MHTHOHTOPHI mupokatexuH-O-merunrpancdepassl [COMT], koTopelie nenaroT
JeBojomny Oojec AOCTYNHOH B TOJOBHOM MO3IE), OCH3TPONIMH M TPHUICKCH(CHUIWT (AHTUXOJMHEPICTHKH) H
aMaHTaAuH (KOHTPOJb TPEMOPA H PHIHIHOCTH). YNPAKHCHHU/(PU3HYECKYIO TEPaNHI0 TAKKE YacTO HA3HAYAIOT,

yTOOBI IOMOYb MOACPKUBATH (PU3HUCCKYIO H YMCTBCHHYIO (DY HKITHEO.
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CoBpeMEHHBIC METO/BI JICUCHHSA, KOTOpPBIC JieyaT cuMnToMel BI1, He oOecneymBarOT M3/ICUCHUE, W HE B
COCTOSIHHU TIPEIOTBPATUTh IPOrpeccHpoBaHue 3a0oieBaHua. Kpome TOoro, B HacTosmiee BpeMs JICKAPCTBCHHbIC
mpemaparsl, Kak MPaBHIIO, TCPSIOT 3(P@ekruBHOCTs Ha mosaHell craguu BI1. Hambosiee Ha3HauaeMblil mpemapar,
JICBOIOTA, OOBIMHO MPHUBOAUT K HEOJArompuATHBIM 3((ekTaM B mpeaenax oT 5 a0 10 jieT mocie Havana mpuema
JIEKapCTBEHHOTO CPEACTBA. JTH NMOOOYHBIC 3(P(PEKTHI MOTYT OBITH CEPHE3HBIMU H MOTYT IIPUBECTHU K JBUTATCIbHBIM
(ayxTyanusaM H HENpeacKa3yeMbIM KOJNCOAHHSAM B YIPABICHHH ABHTATCIBHBIMU (DYHKIHMAMH MEKAY A03aMH, a
TaKOKe MOACPTUBAHHIIO/APOIKAHHIO (IHCKHHE3HH), KOTOPBIMHU TPYJHO YIIPABILATh M KOTOPBIC SABJLIIOTCA TAKUMH JKE
HHBAIMIH3HPYIOIUMH, Kak U coOcTBeHHbIe cuMnToMbl BI1. TakuM oOpa3zoMm, coxpaHsaeTcs NOTPeOHOCTh B HOBBIX
METOJAX JICUCHHSI C HOBBIMH MECXAHHU3MAMHU ICHCTBHS, KOTOPBIC MOKHO NPHMCHATh BMECTC WJIH B KOMOWHALMH C
CYIIECTBYFOLIIMMH JICKAPCTBCHHBIMU CpeAcTBaMH mMpoTuB BIT.

d. apkuHCOHW3M. BTOpHYHBIH MAPKWHCOHH3M (TAkoke HA3BIBACMBIA KaK aTUMHYHAS OOJNC3HDB
[MapkuHCOHA Wi [TapKUHCOH IUTFOC) ABIICTCS PE3YJIbTATOM YTPATHI MM NPEIATCTBOBAHAS ACHCTBHIO JOMIAMHHA B
0a3a’dpbHBIX TAHTIHAX BCICACTBHE JAPYTUX HIMOMATHYCCKUX JCTCHCPATHBHBIX 3a00JICBAHUH, JICKAPCTBEHHBIX
MPENapaToB HIIH YK30TCHHBIX TOKCHHOB. Hanbomee yacToif MpHYHHONH BTOPHYHOTO MAPKHHCOHHU3MA SABILIETCS IPHEM
BHYTPb AaHTUIICHXOTHYCCKHX JICKAPCTBEHHBIX CPEICTB HIIH PE3CPITHHA, KOTOPBIC BBI3BIBAIOT MAPKHHCOHI3M OJOKHPY 5
Jo(amuHOBBIE perienTopbl. MeHee pacpoCTpaHEHHbBIC NMPHYHHBI BKIFOUAOT OTPABICHHC OKCHIOM YIJIEpOJa HIIH
MapraHueM, Taaponeatnio, CTPyKTYPHBIC MOBPEKICHHS (OIy X0IH, HH(APKTHI, BIMIOIIC HA CPEIHHN MO3T HIIH
0a3anpHBIC TaHIJIHWH), CyOAypambHbIC I'€MAaTOMbBI M JCTCHCPATHBHBIC 3a00JCBAHHSA, BKIIOUAS HHIPOCTPHATHYIO
JICTCHEPALIHIO. Hexotopsle paccTpolicTBa Takue, Kak MPOTPECCHBHBIN HaabsAcpHbli mnapamuyu (TTHID),
MHOKecTBeHHas cucreMHast arpodus (MCA), xopruxodazanpHas nereHepanust (Kb J) u nemenims ¢ renpuamu Jlesn
(ATJI) MOTYT mpPOABIAT CHMOTOMBI MAPKUHCOHU3MA, MPEXKAS Y€M MOTYT BO3HHKHYTh KAPAUHATBHBIC CHMITOMBI,

HEOOXOAUMBIC JUIS1 KOHKPETHOTO AHArHO3a, U, TAKMM 00pa30M, MOTYT OBITh IOMEUCHBI KAK «ITAPKHHCOHH3M.

€. JIoOGHO-BHCOUHAS AeMeHImA. JIoGHO-BUCOYHAd nemeHuus (JIBI) mpeacrasiasger coO0H COCTOAHUE,

SBILTIOLICECS.  PE3yJIbTaTOM MPOTPECCHPYIOMEH Jerpaganuu joOHOH momu rosopHOoro mosra. Co BpeMeHeM
JCTCHEpAllls MOXKET TEpPEeHTH HAa BHCOUYHYIO J0yk0. Brtopas mociae OGonesHu Amsireiimepa (BA) mo
pacmpoctpaneHHocTH, JIB/] coctaBmer 20 % aoctapyeckux ciydacB AeMcHIH. CHMOTOMBI MOAPA3ACSIIOTCS HA
TPH TPYIITBI B 3aBUCHMOCTH OT MOCTPAIABIIKX (PYHKIHI TOOHOH M BUCOYHOM JOJTH:

IMosenenueckuii Bapuant JIBJ[ (meJIB/I), ¢ cumnToMaMu BKITIOHUACT BAJOCTh H ACTIOHTAHHOCTh C OJHOM
CTOPOHBI, H PACTOPMAXHBAHKUC C APYTOH CTOPOHBI, Mporpeccupyromas HemmasHas adasust ([THITA), mpu koTopoit
HAOFOIAOTCS MEPeOOH B OCTIIOCTH PEUH 34 CHCT TPYAHOCTH APTUKY JLINUH, (POHOJOTHUCCKIX H/HITH CHHTAKCHYCCKIX
o1HOOK, HO COXpaHsETCs MOHUMAHKE CJOB; U ceManTiyeckas AemeHnus (CJ1), mpu KOTOPOH MAIMEHTHI COXPAHSIOT
CBOOOJHYIO C HOPMAIBHYH) (DOHETHKY W CHHTAKCHC, HO HMCIOT BO3PACTAMOIIYIO CIOXHOCTh B HA3bIBAHUH H
IIOHUMAHHH CJIOB. I[pyrne KOTHHTHBHBIC CHMITITOMBI, 06H.[I/Ie JJIA BCCX MAIHCHTOB C J_[BI[, BKIHOYAOT HAPYLICHUS B
HCITOJTHHTCIIPHOK (I)YHKI.II/II/I H CIIOCOOHOCTH K KOHLICHTPAIUH BHUMAHUA. I[pyrne KOTHUTHBHEBIC CHOCOGHOCTI/I, B TOM
THACJIC BOCIIPUATHC, MPOCTPAHCTBCHHBIC HABBIKH, MAMATH U MPAKTHKA, KaK MPABHAJIO, OCTAKOTC HC3ATPOHY TBIMH. J_[BI[
MOXET OBITh THATHOCTHPOBAHA IyTEM HAaOMIOACHHA HA CTPYKTYpHBIX ckaHax MPT atpoduu noGHOW momw w/mimm
MepeaHeH BUCOUHOH JOTH.

Cymectryer psax popm JIB/, 100y u3 KOTOPBIX MOKHO JICUHTH WM MPSAOTBPAINATh C HCHOIb30BAHHCM
Croco00B M KOMITO3HIMH COTJIACHO JAaHHOMY H300peteHmo. Hampumep, oxHa u3 Gopm 100HO-BHCOYHON AEMEHIIHT
mpeacTaBIAeT co0oit cemantuueckyto aeMeHmmo (CJ1). Cll xapakTepu3yercsa noTepeli CeMaHTHYCCKOH MAMATH Kak
B BEpOaIbHOM, Tak 1 HeBepOapHOM moMeHax. [lammentsr ¢ CJI 4acTo KanyoTCs Ha 3aTPyIHCHHA C TOJ00POM CJIOB.

KimHp4eckne MpH3HAKH BKIIOYAIOT CBOOOTHYIO a(ha3mro, aHOMHUIO, HAPYIICHHOC NMOHHUMAHHE CMBICIA CIIOB U
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ACCOLMATHBHYIO BU3YAIbHYIO aTHO3HIO (HECTIOCOOHOCTH COMOCTABHTH CEMAHTHYCCKH CBA3AHHBIC H300PKEHHA HITH
00bekTHl). [1o Mepe TOoro kak 3a00JeBaHHE MPOTPECCHPYET, YaCTO HAOMIOMAIOTCS IOBEACHUCCKUC M JIMTYHOCTHBIC
U3MCHCHHS, aHAJIOTHYHBIC TCM, KOTOPBIC Ha6J'IIOZ[aIOTC}I npu JTOOHO-BHCOYHO ACMCHIIUH, XOTSA OMHCAHBI CIIy4daH
CYHCTOM» CECMAHTHUYCCKOM JACMCHIMH C HCCKOJBKHMH NO3JHHMH HNOBCACHUCCKHMH CHMIITOMAaMH. CprKTypHa}I
pmsyammzamas MPT gemoHCTpHpyeT XapakTepHbIi mpodium aTpoduu B BHCOUHOH J0JC (MPCHUMYINCCTBCHHO B
7eBoii), ¢ OONBIICH BOBJICUCHHOCTBIO HIDKHEH, YeM BepXHeill,  Oombluell arpodueii mepenHell Mo CPaBHECHHIO C
3aJHEH BUCOYHOH NOJICH.

B xauecTtBe Apyroro mpumepa, Apyras popma JI0OHO-BUCOYHOH JeMEHIMH sBIIIeTCs Ooe3Hbro [Tuka (PiD,
taioke PcD). OTimunte nbHON YepToii 3a001¢BaHIS SABIIICTCS COCPEAOTOUCHHE Tay -OCTKOB B HEHPOHAX, CKOILICHHE B
OKpaImuBacMbIic cepeOpoM, CepHICCKUE arperarsl, H3BECTHbIC Kak «Terabua [Inkay. CHMITOMBI BKIIFOUAOT MOTEPIO
peun (ada3mo) u aeMeHIHO. [lammeHTsr ¢ opOuTO(pPOHTATBHON AUC(YHKIHEH MOTYT CTaTh arpeCCHBHBIMH U
COOHAIBHO HCIPHCMIICMBIMH. Onu MOTYT COBCPIOUTh KPAKY HIH ACMOHCTPHPOBATH HABAZYHUBOC HIIH
TMOBTOPSIOMICEC CTCPCOTHITHOC MOBCACHHC. [IAIMCHTHI ¢ JOPCOMCAMANBHOW HWIH JOPCOIATCPATBHON JTOOHOMH
Juc(PYHKIMIEH MOTYT JEMOHCTPHpPOBATh OTCYTCTBHE OCCIIOKONCTBA, ANATHIO WM NOHMKECHHYIO CIOHTAHHOCTb.
[TammeHTsI MOTYT JEMOHCTPHPOBATh OTCYTCTBHEC CAMOKOHTPOJSI, AHOMATbHOEC CAMOCO3HAHWE H HECTIOCOOHOCTH
OIICHHUTH CMBICIL. [IaMeHTBI C IBYCTOPOHHEH MOTEPEii CepOro BEMIECTBA B IOCTEPOJIATEPATIBHON OPOUTO(PPOHTATBHON
KOpE U MPaBOH NMEpeIHEH OCTPOBKOBOM KOPE MOTYT ACMOHCTPHPOBATh H3MEHEHHS MMUIICBOTO MOBEACHHS, TAKHE KAK
MATOJIOTHYCCKAA TATA K CIIAAKOMY. Y MAOHCHTOB ¢ Oonee (DOKANMBHON MOTEPEH CEpOro BCIICCTBA B MCPCAHCH
OpOHUTOPPOHTATEHOW KOpE TOJOBHOTO MO3Ta MOXKET pasBUThCHA rumepdarus. B 1o BpeMs kak HEKOTOpBIC H3
CHMITTOMOB, NICPBOHAYAIBHO MOTYT OBITh CMATYCHBI, 3a00JICBAHAC MPOTPECCHPYET, W MALUCHTHI YaCTO YMHUPAKOT B

TCUCHHUC ABYX-ACCATH JICT.

f. Bone3up Xantunrrona. bonesws Xamtuwartona (BX) mpeacrasmier coOol  HACICICTBEHHOC

MPOTPECCUPYIOIIECE HEHPOJACTCHEPAaTHBHOE 3a00JICBAHHE, XAPAKTECPH3YIOMECECH PA3BHTHEM 3MOLHOHAJIBHBIX,
MOBEACHUCCKUX M ICHXHYCCKUX HAPYLICHUH, MOTCPEeH HHTCICKTYANbHBIX WMIH KOTHHTHBHBIX (DYHKIWHH, H
HApyLICHHEM JBW)KCHHA (IBUTATeIbHBIC HapymeHua). Knaccuieckue mpusHaku BX BKIFOUAOT Pa3BHTHE XOPCH -
HETPOU3BOJIBHBIX, OBICTPBIX, HEPETYJAPHBIX, CYJOPOKHBIX IBHKCHUH, KOTOPBIC MOTYT MOBJIMATH HA JIULO, PYKH,
HOTH WJIH TYJOBHILC, - a TAK)KC CHIDKCHHEC KOTHHTHBHBIX (DYHKIMH, BKTIOYAA IOCTCIICHHYIO MOTEPIO 0O0padOTKH
MBICTH W TPHOOPETCHHBIX HWHTCIUICKTYAJTbHBIX CIOCOOHOCTCH. MOskeT HaOMOAAThCS YXyAUICHHE TAMSTH,
a0CTPaKTHOTO MBIIUICHAS W CY)KICHHI, HEMPAaBHJIBHOC BOCIPHATHE BPEMCHH, MECTa, WIH JITYHOCTH
(Ie30pUCHTAIHA); TIOBBIMICHHAS TPCBOKHOCTS H H3MCHCHUS JTMTHOCTH (pactan THIHOCTH). XOTA CHMITOMBI OOBIMHO
CTAHOBATCA OYCBHAHBIMH B TCUCHHE YCTBEPTOrO WIH IATOTO ACCATIIICTHA SKU3HH, BO3PACT HAauyana ABIACTCA
MICPEMCHHBIM U KOJICOICTCSA OT PAHHCTO ICTCTBA A0 KOHIA 3Peiaoro Bo3pacrta (Hanpumep, 70 mwm 80 ner).

BX mepenacTcs B CeMbsIX KaKk Ay TOCOMHO-JTOMUHAHTHBIN TpH3HAK. PacCTPOHCTBO BO3HUKACT B PE3yJIbTATE
AHOMANBHO JUIMHHBIX NOCIEAOBATEIPHOCTEH HITH «TOBTOPOB» KOAUPYEMBIX KOMAH/ B IIPEACIAx TeHAa HA XPOMOCOME
4 (4p16.3). Tlporpeccupyromas noteps (PyHKOWH HEPBHOH CHCTEMBI CBs3aHA C pe3yiabrataMu BX oT mortepn

HGﬁpOHOB B OMPCACTICHHBIX 00IacTax MO3ra, B TOM YHCJIC 0a3aIbHBIX TAHTIIHCB H KOPBI TOJOBHOTO MO3ra.

g. Bokoroii ammoTtpodmucckuii ckiepo3. bokosoit ammorpodmucckuii cxiepo3 (BAC) saemsercs

OBICTPO MPOTPECCHPYIOMHM, NPHBOIAMAM K JICTATPHOMY MHCXOMY, HEBPOJOTHUCCKHM 3a00JCBAHHCM, KOTOPOC
MOPAKACT ABUTATCIILHBIC HCHPOHBL. MBIieyHas ciadocTs U aTpo s W NPU3HAKA AUC(YHKIHH KICTOK NIEPEIHETO
pora CIIMHHOTO MO3ra HaHOOJIee 4acTo MEPBOHAYANBHO OTMEUAIOT B pyKax, peke B Horax. CalT Havana sABILICTCS

CIIyYaWHBIM, & MPOTPECCHPOBAHUE acUMMETPHYHO. CyHOpOTH ABLIOTCA OOLIMMHU H MM MOSKET IPEIIICCTBOBATH
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cnabocts. Penko, manmenT sxuset 30 mer; 50 % yMuparoT B TCUCHHE 3 76T OT Hadajia 3adonesanus, 20 % KUBYT 5
net, a 10 % xusyT 10 ner.

JIMarHoCTUYECKUE NMPU3HAKH BKIIOYAIOT HAYAJI0 BO BpEMs CpeAHEH WM MO3AHCH B3POCIOH JKH3HH U
MPOTPECCUPYIOIHE O0IIEe BOBJICUCHUE ABUTATCIbHON (PyHKIUH O€3 CECHCOPHBIX HapymeHHH. CKOpOCTh HEPBHOM
NMPOBOJAUMOCTH  SIBJLICTCA HOPMaJBHBIMH A0 To3AHEH cragum 3aboneBaHusa. HenmaBHHE HcCIeaOBaHMA
MPOJCMOHCTPHPOBAIH KOTHHTHBHBIC HAPYIICHHA, & TAKXKE, B YACTHOCTH, CHIDKCHHE HETIOCPEACTBEHHOM BepOaIbHOM
NAMATH, 3PUTCIIPHOM MaMATH, S3bIKA H UCIIOMHHUTEIBHBIX (DY HKIUHH.

YMEHBIICHHE MIOMIAH TEA KICTKH, KOJTHYCCTBA CHHANICOB M OOIICH JATHHBI CHHATICOB HAOIFOAIOCH TAXKE
B HCHPOHAX HOPMAJIBHOTO BHAA y MauueHTOB ¢ BAC. BpIT0 BRICKA3aHO MPEANONOKECHHE, YTO, KOTAA ILIACTHIHOCTh
AKTHBHOH 30HBI [JOCTHUTAcT CBOCTO MpEAcia, MNPOJODKANOMAACA TOTepsS CHHANICOB MOXCET NPUBECTH K
(yHKIMOHANBHBIM HapyIieHusaM. Ctumyanust (pOpPMHpPOBAHUS HOBBIX CHHAINICOB WIIM HPEIOTBPAIICHHE NOTCPH
CHHATICOB MOYKET ITOICPKHBATh (DYHKIUH HEHPOHOB Y STHX MALIUCHTOB.

h. Paccesnnsrnii ckaepos. Paccesunsrii ckrepos (PC), xapakrepusyercs pa3IHyHbIMH CHMIITOMAMHA U
mpm3Hakamu aucyukmun [THC, ¢ peMuccHIMH W MOBTOPAIOIMMHECA 00ocTpeHmsIMHU. Hanbonee o0mme CHMIITOMBI
MIPEICTABILIFOT COOOM MAPECTE3HH B OJHOI HITH O0JIee KOHETHOCTSX, B TOPCE WM HA OJHOM CTOPOHE JIHIA; C1ad0CTh
HIJTH HEYKIIFO’KECTh HOTH HJIH PYKH;, HIH HAPy IICHHS 3PCHIL, HAPUMEP, YACTHIHYIO CIECNOTY M O0Ib B OHOM IJ1a3y
(peTpoOypOapHBI HCBPHT 3PHTCABHOTO HCPBA), MOMYTHCHHC 3PCHHA WM CKOTOMBL OOmMC KOTHHTHBHBIC
HApYLICHUS BKIFOYAIOT HAPYHICHHA HaMATH (NPHOOPETCHHE, YACPKAHHWEC W HM3BJICUCHHE HOBOH HH()OPMAIH),
BHUMAHHA W KOHIECHTPAIWH (B YAaCTHOCTH, Pa3Jc/ICHHOEC BHUMaHHE), 0OpadOTKH MH(POPMALNUH, HCIIOJHHUTEIHHbBIX
(yHKUWH, (QYHKIOHH 3PHTCIFHO-MPOCTPAHCTBCHHON OpHeHTAmWN W Oeriaoctu peun. OOmpie paHHHEC CHMITTOMBI
MPEACTABIIAIOT COOOH IIA3HOH mapaiuy, KOTOPBIA MPHBOINT K JBOCHHUIO B IMIA3aX (IUIUIONHSA), BPSMCHHY IO ClIa00CTh
omHOH miam Oosee KOHEYHOCTEH, HEOOJBIIYI0 CKOBAHHOCTh MJIM HEOOBIMHYIO YTOMIAEMOCTh KOHCYHOCTH,
HE3HAYUTEIBHBIX HAPYLICHHA MOXOJAKH, TPYJHOCTH C KOHTPOJEM MOYCBOTO ITy3bIps, TOJOBOKPY’KCHHE U JICTKHE
SMOILMOHAIBHBIC HAPYLICHUS, BCE OHH YKA3BIBAIOT HA paccesHHoe nopakeHne [ITHC 1 4acTo BO3HHKAIOT 32 MECSIIBI
WY TOJBI 0 TOTO, KaKk 60JIC3Hb pacto3HaroT. MI30BITOK TEILIa MOKET YCYTYOUTh CHMIITOMBI U MIPU3HAKH.

TeueHue OOJE3HH CHIBHO BApBHPYETICA, SBIICTCA HEIPEICKA3YEMBIM H Y OOJBIIMHCTBA NALHCHTOB,
pemutTHpyromuM. CHavana SMH304bI MOTYT OBITH Pa3ACICHBI MECAIIAMH HJIH TOJAMH PEMHCCHH, OCOOCHHO KOTAA
00JIC3Hb HAUWHACTCS C PeTpoOyI0apPHOTO HEBPHUTA 3PHTCIBHOTO HEPBA. TeM HE MEHEE, Y HEKOTOPHIX NMALHCHTOB
BO3HHKAIOT YACThIC MPUCTYIBI U OHH OBICTPO CTAHOBATCH HETPYAOCTOCOOHBIMH, Y HEKOTOPBIX TCUCHHE OOJC3HH
MOJKET OBITH OBICTPO MPOTPCCCHPY FOLIAM.

1. [maykoma. ['maykoma SBIACTCA PACHPOCTPAHCHHBIM HCHPOJCTCHCPATHBHBIM 3a00JICBAHUCM,
KoTOpoe mopakaer ranranosHele KieTku cerdaTku (I'KC). Mmeromuecs JaHHBIC YKA3bIBAlOT HA CYIIECCTBOBAHHC
OTICTBHBIX CXEM JIETCHEPALH B CHHATICAX H AcHApuTaX, B ToM uncie B ['KC. [TocnetHie faHHBIE TAKKE YKA3BIBAIOT
HA KOPPEIMIIHIO MEXIy KOTHHTHBHBIMH HAPYIICHMAMH W TiIaykoMol y moxwuibix moxei (Yochim BP, et al.
Prevalence of cognitive impairment, depression, and anxicty symptoms among older adults with glaucoma. J

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

j. Muotonnyeckas gucrpodua. Muortonmdeckass aucrpodun (M/JI) ABiIseTCS MYyIBTHCHCTCMHBIM

ayTOCOMHO-IOMHHAHTHBIM 3a00JICBAHHCM, XAPAKTCPU3YIOMMMCI IUCTPO(UUCCKOW MBIICYHOH CIaboCThI0 H
MHOTOHHCH. MOJICKYIAPHBIH AS(PEKT MPEACTABIACT COOOH SKCIAHCHPOBAHHbIN TpuHY KIcoTHaHBIH (CTG) mosTOp B
3' HeTpaHCTHPYEMOH 00JIACTH TCHA MHOTOHHHITPOTCHHKHHARHI B XpoMocome 19¢q. CHMITOMBI MOTYT BO3HHKATH B

moOOM BO3pacTe, a JHANAa30H KIHHUYCCKOH TSHKECTH IHPOK. MHOTOHMS BHIPAKCHA B MBIIILAX PYK, a NTO3 ABJIACTCA
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OOBIYHBIM CHMIITOMOM JAXXC B JIETKHX CJIy4asX. B TDKENBIX clydasx OoTMEdaeTcs Neph(epHIcCKas MbIIICTHAL
caboCTh, YaCTO C KAaTapaKkTOH, HPE:KICBPEMECHHOE OONIBICEHHE, MAackoOOpasHOE JHIO, CEpPACYHAs ApPUTMUA,
TECTUKYJIIPHAA arpous W SHAOKPHHHbIC HApyHICHHA (HampUMEp, caxapHbIi auabeT). YMCTBEHHAs OTCTAJOCTh
SIBTISIETCS OOBIMHBIM CHMITTOMOM TIPH TSDKENBIX BPOKACHHBIX (popMax, B TO BpeMsI KAk BO3PACTHOE CHHUIKCHHE JIOOHBIX
W BUCOYHBIX KOTHUTUBHBIM ()YHKLUH, B YACTHOCTH, A3BIKA M HUCIOJHHUTCIBHBIX (pyHKuuH, HaOmomarwTcs B Oolice

JICTKHX B3POCIBIX (hopMax 3a00aeBanus. JIFOAM C CHIbHBIM MOPAKCHHEM YMHPAIOT B paiione 50 JeT.

k. JemeHnma. JIeMEHIMA ONHCBHIBACT KJIACC PAacCTPOHCTB, MMCIOIMUX CHMITOMBI, HMOPAKAOIIHC
MBIILICHUE H CONUATBHBIC CIIOCOOHOCTH JOCTATOYHO CHIIBHO, YTOOBI MEIIATH MMOBCCIHEBHOM ACATECIBHOCTH. J[pyrue
CIIyyau IEMCHIWH B JOMOTHCHHE K JCMCHIUH, HAOIFO1acMOii Ha 60Jiee IO3IHAUX CTAAMsIX BO3PACTHBIX PACCTPOMCTB,
06Cy KOACMBIX BBIIIC, BKIIFOYAKOT COCY AUCTYHO ACMCHIMIO U ACMCHIIUA C TCIbLIAMHA .HGBI/I, OITHCAHHBIC HIDKC.

[Ipu cocyucToll AEMECHIMH HIH «MYJBTHHH(APKTHONH JCMCHIWI» KOTHHTHBHBIC HAPYLICHHS BBI3BAHBI
mpoOreMaMH B MOCTYIICHHH KPOBH B MO3T, KaK IMPABHJIO, M3-3a CCPUH HE3HAYUTEIBHBIX WHCYJIBTOB, 4 HHOTAQ, 32
CYET OJHOTO KPYITHOTO HHCYJIbTA A0 WM MOCIE APYTHX 00JIee MEIKHX HHCYIbTOB. COCY THCTHIC MOBPEKACHHUS MOTYT
OBITH pesyapTaroM Tu(Qy3HOTO IEPeOPOBACKYLIPHOTO 3a00JIEBAHMS, TAKOTO KaK OOJIE3Hb MEIKHX COCYAOB HITH
OYAaroBBIC MOPAKCHU, HIH oba BapuaHTa. HaI.[I/IeHTBI, CTpagaroIuc OT COCyI[I/ICTOfI JCMCHIIUH HMCHOT KOTHUTHBHBIC
HApYLICHH, OCTPBIC HIIH MOJOCTPBIC, MOCIE OCTPOTO HepeOpPOBACKY IPHOTO HAPYIICHHU, ITOCIIC YETo HaOmoaaeTCs
MPOTPESCCHPYIOMICE CHIDKCHHUC KOTHUTHBHOW CIIOCOOHOCTH. KOTHUTHBHBIC HAPYIICHHUA AHAJIOTHYHBI TCM, KOTOPBIC
HaOMomaroTca mpu 0oJe3HH AupIreiiMepa, B TOM YHCJIC HAPYIICHHSA B SI3BIKE, MAMSTH, CIOXHOH BH3YaJbHOH
o6pa60T1<e WA HCTIOJTHUTCIIbHBIX (I)yHKI.[I/I}IX, XOTA COOTBCTCTBYHOINHEC H3MCHCHH B MO3T€C HC CBA3aHBI C TATOJIOTHCH
BA, HO C XPOHHYICCKHM CHIKCHHIO KPOBOTOKA B T'OJIOBHOM MO3IEC, YUTO, B KOHLC KOHIOB, MPUBOAUT K ACMCHIIHH.
Hefiposmyanm3anusa mpu mOMOIM OAHO(POTOHHOW 3SMHCCHOHHOW KOMIBIOTCpHO# Tomorpapuu (ODPIKT) u
MO3UTPOHHO-3MHCCHOHHOH ToMmorpaduu (IT9T) MokeT OBITH HCHOIb30BaHA U1 TOATBEPKACHHA JHATHO3A
MyHBTHHH(l)apKTHOﬁ JCMCHIIMH B COUCTAHHUH C OLICHKAMH, BKIIIOYAIOITUMHA HCCICAOBAHHUC NICHXHYUCCKOTO COCTOSHUA.

Hemenius ¢ teasuamu Jlesn (JITJI, Taxoke M3BECTHAA MO PAa3IHMUHBIMU APYTUMH HA3BAaHHAMH, BKIIOUAs
JEMCHIHIO ¢ TeblaMu Jlesu, au((py3Hy 0 001e3Hb ¢ TeabuaMu JICBH, KOPTUKATBHY IO OOJIC3HB C TeabIaMHu JICBH 1
CTApPUCCKYI0 ACMCHLIUIO TUNA JICBH) ABIACTCSA OJHMM M3 BHUIOB ACMCHIHH AQHATOMHYCCKH XapaKTCPH3YHOIUMCS
HammyneM Tesieny JIeBu (CrycTkoB Oesika anb(ha-CHHYKICHHA W YOUKBHUTHHA) B HCHPOHAX, OOHAPY>KUBACMBIX IPH
MOCMEPTHOH THCTOJOTHH MO3ra. Ee OCHOBHOI OCOOCHHOCTBIO SIBISICTCS CHIKCHHC KOTHHTHBHBIX (DYHKIHWI, B
YACTHOCTH, HCTIOTHUTCIIEHON (DYHKIMH. BHUMATCIFHOCTD W KPATKOCPOUHAS TAMATH Oy Iy T BO3PACTATh H MAATh.

VcroiiunBeic Him TMOBTOPSOIMUCC 3PUTCIBHBIC TATTIOMUHALWA C APKUMH U ACTAJIbHBIMH KAPTHHAMH YaCTO
SIBISTFOTCSL PAHHAMH TUarHoctuueckuMu cumnromMamu. JITJI wacto myTaroT Ha €€ PaHHHX CTagHsAX C OOJIC3HBIO
AmprreiiMmepa W/HIH COCYQHCTOH JAEMCEHIMEH, XOTS, OOne3Hb AurbireiiMepa OOBMHO HAYMHACTCS JOBOJBHO
moctenicHHO, a JITJI wacto mmeeT ObicTpoe W octpoc Hauajo. Cummromsbl [TJI Takke BKIFOUAKOT JBHTATCITEHBIC
CHMIITOMBI, AHAJIOTHYIHBIC 00JIC3HH HapKI/IHCOHa. I[T JI oTmHgaeTCsa ot JACMCHIIMH, KOTOPasd WHOTAA BOZHHKACT IPH
00Ic3HI HapKI/IHCOHa, 0 BPEMCHHBIM PAMKAM, B KOTOPBIX CHMITOMBI BO3HHKAKOT ACMCHIUH IO CPABHCHHIO C
cumnromamu 6ose3an [lapkuracona. bomesws Tlapkuncona ¢ aemennueii (BI1J]) amarHOCTHPYETCS TpH HAYAC
JEMCHIUHU 00JIce UeM Uepe3 rox mocie Havdana Oonesnu [lapkuacona. JATJ] AWArHOCTHPYIOT, KOTAa KOTHUTHBHEIC
CHMIITOMBI HAMHHAKOTCA B TO KC BPEMA UK B TCUCHUC r0ad MOCJIC MOABJICHUA CHMIITOMOB 00JIc3HH HapKHHCOHa.

. ITporpeccupyromuii HaabAACPHBIA mapanauy. IIporpeccupyromuii HaabsaacpHbii napaxuy (ITHIT)
SIBISIETCS. PACCTPONCTBOM MO3Ta, KOTOPOE BBI3BIBACT CEPHE3HBIC H IPOrPECCHPYIONIME MPOOIEMBI C KOHTPOJIEM
TOXOAKH M PAaBHOBECHCM, a TaKKC CJIOKHBIMH IABWKCHUAMH TIJIA3 H Hp06J'IeMI>I C MBIIIJICHUCM. OZ[HI/IM Hu3

KJJACCHYECCKUX IPU3HAKOB OOJIC3HH SBICTCA HECTOCOOHOCTh JODKHBIM 00pa3oM c(OKyCHpPOBATh B3I, YTO
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MPOUCXOHUT U3-3a MOBPESKACHHUS B 001aCTH MO3Tra, KOTOPAs KOOPAMHHUPYET ABHXKCHHE I1a3. HEekoTOphle HHANBHIBI
OTHUCHIBAIOT 3TOT 3(Q(PEKT KAaK PaCIUIBbIBYATOCTh. [lopa’keHHbIC HMHAMBHIBI YAaCTO ACMOHCTPHPYIOT H3MCHCHUS
HACTPOCHHSA W MOBCACHHA, B TOM 4HCIC JCTPECCHIO M aIlaTHIO, a TAKKE IPOTPECCHPYIOINYIO CIa0yio JCMEHIIHIO.
JUITMHHOE HA3BAHHE PACCTPOHCTBA YKa3blBacT HA TO, YTO 3a00JICBAHHEC HAYMHACTCA MEIJICHHO M IPOJOIDKACT
yXyAUIaThCs (IIPOTPECCHPOBATh), M BBIZBIBACT CIA00OCTD (Tapanuy), NOBPEKAas ONMPEACICHHBIC YaCTH MO3Ta BBIIIC
TOPOXOBUIHBIX CTPYKTYP, HA3bIBACMBIX SAIPAMH, KOTOPHIC KOHTPOJIUPYIOT ABIKCHUA 1143 (HaxbaacpHslif). [THIT Obun
BIICPBBIC OMHCAH KaK OTACIBHOE PAacCTPOUCTBO B 1964 roay, Koraa Tpoe YUCHBIX OonyOIuKoBaan paboTy, B KOTOPOI
TMPUBOJMIH PA3IHYHS JAHHOTO MATOJIOTHYESCKOTO COCTOSHHS M 0oe3Hu [lapkuHCcOHA. Ero MHOTIA HA3BIBAIOT Kak
cuaapomMoM Crunma-Puuapacona-OnpmieBCkoro, mo (amMmwimsaM TEX YHUCHBIX, KOTOPHIC ONPEICIMIN JAaHHOC
paccrpoiicto. Xotsa [THIT mporpeccupyet ¢ yXyAIICHHEM, HUKTO HE yMHupaeT oT camoro ITHIT.

m. Arakcus. Jlroau ¢ arakcueii HMCIOT POOJIEMBI ¢ KOOPAMHALUCH, TIOCKOIBKY Y HAX HOCTPaIaIH
YACTH HEPBHOH CHCTEMBI, KOTOPBIC KOHTPOJIHPYIOT ABIKCHUE U OaNaHC. ATaKCHS MOXKET MOPAKaTh MATbIbI, KHCTH,
PYKH, HOTH, TEIO, peub W ABIKEHHA Tha3. ClOBO aTakcWs 4YacTo HCIOJB3YETCS A ONMHCAHUSA CHMIITOMOB
HECOTJIACOBAHHOCTH, KOTOPBIC MOTYT OBITh CBA3aHBI C WH(EKUHAMH, TPABMaMH, APYTUMH 3a00JICBAHUSAMH, HIIH
JICTCHEPATHBHBIMH H3MCHCHUSMH B IICHTPAJIBbHO i HEPBHOM CHCTEME. ATAKCHS TAKXKE HCIOIb3YETCS U1 0003HAYCHHSA
TPYNIBI CICHH(AYCCKAX ACTCHCPATHBHBIX 3a00JCBAHUN HCPBHOH CHCTCMBI, HA3BIBACMBIX HACIICACTBCHHBIMH H
CHOPATHICCKIMH aTAKCHAMHE, KOTOPBIC ABJLIFOTCS NMEPBUYHBIME 1iesiMu HaronaneHOTO (pOHIA aTakcum.

n. MuoskecTBeHHass cucTeMHas  arpodus.  MuoskectBeHHas cuctemHas arpodma  (MCA)
MPSACTABIACT COOO0M ICTCHCPATHBHOS HEBPOJOTHUCCKOS paccTpoiicTBo. MCA CBs3aHA C ACTCHEpAaUHCH HEPBHBIX
KJIETOK B ONPEACTICHHBIX 00JACTAX TOJIOBHOTO MO3Ta. JTa JCTCHEPALUS KJICTOK BbI3BIBACT MPOOIIEMBI C JBIKCHHUEM,
PABHOBCCHEM W JPYTUMH BCTCTATHBHBIMH (DY HKIHAMH OPTaHH3MA, TAKMMH KAK KOHTPOJIb MOUCBOTO ITy3BIPSA WIIH
pery IALus KPOBSHOTO JABICHUSL.

ITprmaa MCA HEen3BeCTHA, M HHKAKMX KOHKPETHBIX (PAaKTOPOB pHCKa BBUABJICHO HE OblI0. Okono 55 %
CJTy4acB MMPUXOIUTCS HA My KYHH, C THITHYHBIM BO3PAcTOM Havasa ¢ koHna 50-tu et 1o Hauana 60-tu ner. [Tpu MCA
YacTO MPOSBIFOTCSA HEKOTOPBIC U3 TEX K€ CHMIITOMOB, 4TO U IpH 0ose3Hu [TapkuHcoHa. TeM He MeHee, MalHeHTHI
¢ MCA 00BMHO ASMOHCTPHPYIOT MHHHMAJBHBIA, B ClIyya¢ HAIWYHs, OTBET HAa JO()AaMHHOBBIC NPEHAPATBHI,
HCIOJIB3yeMbIe IPH 0one3Hu [TlapkuHCOHA.

0. Jpsaxaocts. CHHAPOM APSAXIOCTH («APSIXIOCTH» ) MPEACTABIICT COO0H repHaTpHYCCKHI CHHAPOM,
XAPaKTCPUIYIOIMHUICA (DY HKIHOHATBHBIM M (PU3HUICCKHM CHAIOM BKTIOYAS CHH)KCHHC MOIBH)KHOCTH, MBIIICYHYIO
cnabocTh, (PU3UUECKYI0 MEUTUTEIBHOCTD, IUIOXYH0 HMEPSHOCHMOCTh, HH3KYIO (DH3HYECKYH0 AKTHBHOCTB, ILUIOXOC
MUTAHUE W HEMPOW3BOJIBHYIO MOTEPI0 MAcChl. Takoe CHIDKECHHE HYacTO CONMPOBOKIAACTCS W SABILICTCS CICACTBHEM
Takux 3a00NeBaHWH, KaK KOTHHTHBHASA AUCOYHKIMA W pak. OgHAKO APSAXJIOCTh MOKET BO3ZHHKHYTH Jake 0Oe3
OonesHn. Jlnma, cTpagaromme OT APSXJIOCTH HMCIOT MOBBIMICHHBIH PHCK HETATHBHOTO IMPOTHO3a OT NEPEIIOMOB,
CIYYaWHBIX TAJCHUH, WHBAJTHIHOCTH, CONYTCTBYIOIMX 3aboneBaHmii W mpeskaeBpeMenHod cmeptaocTH. (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 TOrO, MFOIH, CTPAJAKOINUC OT APAXJIOCTH, HAMIC MMCIOT OO0JICC BBHICOKHC
pacxozsr Ha 3apaBooxpancHme. (1d.)

OO0mue CHMOTOMBI APAXJIOCTH MOXKHO ONMPSACIHTH C MOMOINBIO ONMPCACICHHBIX BHIOB HCCIICIOBAHHIA.
Hanmpumep, HEnpetHaMEpEHHAS MTOTEPS MACCHI BKIIIOYACT MOTEPIO MO MeHbIneH Mepe 10 (yHTOB mm 6omee ueM 5 %
OT MAcChI TeJIa B MPEABIAYIIEM IOy ; CTa00CTh MBIIII MOKET OBITH OIpE/Ic/IcHA ITyTEM CHIDKCHHUS CHIIBI 3aXBaTa Ha

20 % OT HCXOJHOTO YPOBHA (C YUCTOM IOJAa W MHACKCA MACCHI TENA), (PH3UUCCKAA MEIUTHTCIHHOCTh MOXKET OBITH
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OCHOBAHA HA BPCMCHHU, HCOOXOIMMOM, UYTOOBI MPOHTH paccToaHue B 15 (pyTOB; c1abas BEIHOCITHBOCTh MOKET OBITh
OIIPesIeNICHa My TEM CAMOCTOATCIBHOTO MPEAOCTABICHAS HHANBUAOM JAHHBIX 00 MCTOIICHHH, a HU3KasA (pH3HUCCKAsL
AKTUBHOCTH MOYKET OBITh H3MEPEHA C HCIOIb30BAHIEM CTAHIAPTH3HPOBAHHOTO BompocHUKa. (Z. Palace et al., The
Frailty Syndrome, Today’s Geriatric Medicine 7(1), at 18 (2014)).

B HEKOTOPBIX BAPHAHTAX OCYLICCTBIICHHS MPEICTABICHHBIC CIIOCOOBI U KOMITO3UIIMH HAXOIAT MPUMCHCHHC
B 3aMCIUICHHH IPOTPECCHPOBAHHA BO3PACTHOTO KOTHHTHBHOTO, IBUIATEIBHOTO, HEHPOBOCHATHTEIBHOIO HIIH
JPYTOr0 BO3PACTHOTO HAPYIUCHHS HJIM TMATOJOTHYCCKOTO COCTOSHUA. JI[pyrMMH ClIOBaMH, KOTHHTHBHBIC,
JBHTATCIbHBIC, HCHPOBOCTATUTEILHBIC HITH IPYTHE CIIOCOOHOCTH HTH COCTOSHUS HHAUBHAA Oy Iy T CHIDKATBCS 00JIee
MCUICHHO TOCJIC JICUCHUS C MOMOINBI0 OMHCAHHBIX CHOCOOOB, YEM 10 WM B OTCYTCTBHC JICUCHHS C TMOMOIIBIO
OIMCAHHBIX CrIoco00B. B HCKOTOPBIX TAKHUX CJIYyUYAAX PacCMATPHUBACMBIC CIIOCOOBI JICUEHHUS BKJIFOYAKOT HU3MCPCHUC
TPOrpeCCUPOBAHUA CHHKCHHA KOTHHTHBHBIX, ABHTATCIIBHBIX, HeﬁpOBOCHaJIHTCJIBHBIX WIH OPYTHX BO3PACTHBIX
CIOCOOHOCTEH WITH CHMOTOMOB MOCJIC JICUCHUSA, 4 TAKKS ONPSACICHHS TOTO, YTO YMCHBIIACTCS MPOrPECCHPOBAHUC
CHIOKCHHA. B HEKOTOPBIX TAKHX CIy4YasX ONPEACICHHE MPOHU3BOAAT NMYTEM CPABHCHUA C 3TAJOHOM, HAIPUMED,
CKOPOCTBIO CHIDKCHHA y HHAMBHAA A0 JICUCHHA, HANPUMEP, ONPEACICHHON MyTeM HM3MEPCHHSA KOTHUTHBHBIX,
JIBHTATCIbHBIX, HEHPOBOCHAIHTEIBHBIX HIIH JPYTHX BO3PACTHBIX CIIOCOOHOCTEH HITH COCTOSHHHN U ABYX HITH O0JIee
MOMECHTOB BPECMCHH IIePe/] BBEACHHCM MPENapaTa KPOBH COTIIACHO JAHHOMY H300PETCHHIO.

CrnocoOBI 1 KOMITO3HIIUH COTJIACHO JAHHOMY H300PCTCHHIO TAK/KC HAXOIAT MPHMCHCHHC B CTAOMIH3AINH
KOTHHTHBHBIX, ABHTATCIIPHBIX, HeﬁpOBOCHaHHTCJIBHBIX WA OAPyTHUX CIIOCOOHOCTEH MM COCTOSHHH Y HHOWBHOA,
HanpuMEp, HHAWBUAA, CTPAAAOIIETO OT BO3PACTHOTO KOTHUTHBHOTO paCCTpOﬁCTBa, WIH HHOAUBHAA, MIOABCPIKCHHOTO
PHCKY BO3PACTHOTO KOTHHTHBHOTO paccTpoiictea. Hampumep, HHAMBHA MOJKET AEMOHCTPHPOBATH HEKOTOPBIC
BO3PACTHBIC KOTHHTHBHBIC HApPYIICHHA, a NPOTPECCHPOBAHHME KOTHHTHBHBIX HAPYILICHHUH, HaOiomacMoe Iepes
JCUCHHEM OIMCAHHBIME CIIOco0aMu, OyAeT MPUOCTAHOBICHO MOCIC JCUCHHA C HOMOINBIO OMHCAHHBIX CIOco00B. B
KQueCTBC APYroro mpuMepa, HUHAUBHA MOXKCT HMCTHh PHCK PA3BHTHA BO3PACTHOIO KOTHHTHBHOTO HAPYHICHUA
(HampuMep, YenoBeK MOXKET OBITh B BO3pacte 50 JeT WM crapiue, HiH, BO3MOKHO, €My OBLI IOCTaBICH AHArHO3
BO3PACTHOTO PacCTPONCTBA), 8 KOTHUTHBHBIC CIIOCOOHOCTH HHAUBHAA OCTAOTCS IO CYECTBY HEHM3MEHHBIMH, TO €CTh
CHH)KCHHE KOTHHTHBHOH CITOCOOHOCTH HEBO3MOKHO 00HAPYKHTH, OCJIE JICUCHHA C IIOMOIIBIO OIIHCAHHBIX CIIOCOOO0B,
MO CPABHCHHIO C COCTOSHHEM J0 JICUCHHS C TOMOIIBIO OMHCAHHBIX CIIOCOO0B.

CriocoOBI W KOMIIO3HIMH, COTJIACHO AAHHOMY H300PCTCHHIO TAKKE HAXOIAT MPHMCHCHHC B CHIDKCHHH
KOTHHTHBHBIX, ABHIATCIIBHBIX, HeﬁpOBOCHaJIPITCJIBHBIX WK AOPYTHX BO3PACTHBIX IIOBpe}KHeHI/Iﬁ Y HHOWBHIA,
CTPAJAIOIICTO OT BO3PACTHOTO PAcCTPOicTBA. JPyTrHMH CIOBAMH, MOCHC JICUCHHA CIIOCOOAMH COTJIACHO JAHHOMY
H300PCTCHUIO Y WHAWBHAA TPOWCXOAWT YIYYIICHHC HAPYIICHHOW crmocoOHOCTH. HampuMep, KOTHHTHBHBIC WA
JBUTATCITFHBIC CIIOCOOHOCTH Y WHAWBHIA MOBBIMIAKTCA, HAPUMEP, B 2 pa3a win 0ojee, 5 pa3 wm 6oxee, B 10 pa3
win 6osee, B 15 pa3 wmm dornee, B 20 pa3 wmm 6o1¢ce, B 30 pas wim 60s1ee wiwm B 40 pas wim 6oree, B TOM yucie B 50
pa3 wim dornee, B 60 pa3 wim 6onee, B 70 pa3 wmm 607ee, B 80 pa3 wm Oosee, 90 pa3 wmm donee wm 100 pa3 wim
bonee mmm Oonee, MOCHE JICYCHHSA C MOMOINBIO CIHOCOOOB COTJIACHO JAHHOMY H300pPETCHHIO IO CPABHCHHIO C
KOTHHTHBHOH WJIH IBHTATCIIHHOW CIOCOOHOCTHIO, HAOMOAAeMOl Y HHIWBHAA A0 JICUCHHA C TIOMOIIBIO CIIOCOO0B 1O
JAHHOMY H300pCTCHHIO.

B HEKOTOpBIX Cly4adx JCUCHHE C MOMOINBEK) CIMOCOOOB M KOMIO3HIMH MO JAHHOMY H300PCTCHHEO
BOCCTAHABJIMBACT KOTHUTHBHYI, ABHUIAaTCIbHYIO HIH APYTHUC CIIOCOOHOCTH Y HUHAWBHAQA, CTPAJAOIICTO OT
BO3pPACTHOI0 KOTHHUTHBHOTO HJIM ABUIATCIBHOIO HAPYWICHHA, HANPUMEP, A0 HX YPOBH:A, KOraa YCJIOBCK OBLT B
BO3pacTe OKOJIO 40 7eT WIH MCHBIIC. prI‘I/IMI/I CJIOBAMH, KOIHHTHBHAA HJIH ABHIATCIbHAsA HCIOCTATOYHOCTH

aHHy IHpYIoTCA. CrocoOB! JHATHOCTUKU U MOHUTOPUHTA B OTHOIICHUY Ty YIICHUSA
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13. B HEKOTOpBIX cCiy4asx Cpead pPa3IHdYHBIX CIOCOO0B IHMArHOCTHKH W  MOHHTOPHHIA
MPOTPECCHPOBAHUS 3a00JCBAaHHUS M YIYUIICHHSI IPH KOTHUTHBHBIX 3a00JICBAHUSX, JBHUTATCIBHBIX HApyIICHMIX,
HCHPOJCTCHCPATHBHBIX 3a00/ICBAHUAX HW/WIM HCHPOBOCHATUTCIBHBIX 3a00JICBaHUAX, IO HCOOXOJIHMOCTH,
HCTIONB3YIOT CICAYIOIIME BHABI OICHOK, OTACHbHO HIH B COYCTAHMU C CYOBCKTaMH, CTPAJAIOIUMH OT
HeHpoaereHepaTHBHBIX 3a00aeBaHui. CreAyromue BUABI CIOCOOOB NPEACTABJICHBI B KAUECTBE IPHMEPOB U HE
OTPaHMYHBAIOTCS TNEPEUHCICHHBIME croco0amu. JIxoOble ymoOHBIC CIOCOOBI MOHUTOPHHIAa 3a00JCBAaHHA, IIO
HEOOXOAMMOCTH, MOIYT OBITh HCIIOJB30BAaHBI IIPH OCYIUCCTBICHHHM M300pEeTCHHSA.  OTH CHOCOOBI Takke

HPELYCMOTPEHBI B CIOCO0AX MO JAHHOMY H300PETCHHIO.

a. OOmee mo3HAHHE

BapuaHTBI OCYHICCTBICHUA CIMOCOOOB MO AAHHOMY H300PCTCHHIO JOTOJTHHTCIEHO BKTFOYAOT CIIOCOOBI
MOHHTOPHHTA (P(PCKTA ICKAPCTBCHHOTO CPCICTBA HJTH JICUCHHUA HA CY OBCKTA, TTOIJICIKAIICTO JICUCHHE) KOTHATHBHBIX
HAPYIICHWHA W/HIH BO3PACTHO N ACMCHIMNH, MPHYUCM CIIOCO0 BKITFOYACT CPABHCHHC KOTHUTHBHOH (DY HKITHH 10 U OCIIC
neucHng. CHCHHMATHCTHI B JAHHOHW 00JACTH TCXHHWKH MPH3HAKOT, YTO CYIICCTBYIOT H3BCCTHBIC CIOCOOBI OLCHKH
KOTHHTHBHOHW (yHKumn. {11 mpmMepa, HO HC B KAUCCTBC OTPAHHYUCHUSA, CHOCO0 MOMKCT BKJIIOYATH OLCHKY
KOTHHTHBHBIX (DY HKIHI HA OCHOBE MCAWIIMHCKOTO AHAMHE3a, CCMCHHOTO aHAMHE32, (PH3HICCKUX i HCBPOJOTHICCKIX
OCMOTPOB BPavYaMH, CICHHATHHPYIOIMAMHUCS HA ACMCHIMH W KOTHHTHBHBIX (DYHKIHAX, TAOOPATOPHBEIX TCCTOB H
HCHPOTICHXOIOTHYCCKAX OICHOK. JIOMOTHUTCABHBIC BAPHAHTHL, KOTOPHIC TPCAYCMOTPCHBI B H300pCTCHHM,
BKJTIOYAKOT: OLEHKY CO3HAHUS, HANPHMEP, C HCHOJB30BAHWEM KOMaTo3HOW mkamel ['nmazro (EMV); skcmeprusy
TICHXHYECKOTO COCTOSIHHUS, B TOM YHCJIC COKPAILCHHYIO OLICHKY IIPOBEPKH YMCTBEHHBIX criocoOHoCcTel (AMTS) nm
MUHH-TECT YMCTBCHHBIX criocoOHocTeit (MMSE) (Folstein et al., J. Psychiatr. Res 1975; 12:1289-198); rnobamsHy 10
OIICHKY BBICINUX (DYHKIIHIT, OLICHKY BHYTPHUICPCITHOTO JABJICHHUSA, HAMPUMED, IyTEM HCCICAOBAHUA IJIA3HOTO JHA. B
OTHOM BAPHAHTC OCYINCCTBICHHA MOHHTOPHHI 3(P(PEKTa KOTHUTUBHBIX HAPYIICHUH H/HIH BO3PACTHONW JCMCHLUH
BKITIOYACT YJYUIICHHE, cocTaBimomiee 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11 uwmm 12 6amios, mo KOTHUTHBHOM MOJIIKAJIC
IIKAJTBI OLCHKY TsDKecTH Oose3Hu Anpiretimepa (ADAS-COG).

B oaHOM BapmaHTE OCYLICCTBICHHS T OLCHKH KOTHUTHBHOH (DYHKIMH MOTYT OBITh HCIOJIB30BAaHBI
HCCICA0BAHUS MepU(PEPUUCCKOl HEPBHOW CHCTEMBI, BKIFOUAS JIOOOC M3 CICAYIOLICTO: OIIyINCHHE 3amaxa, MmoJje
3PCHHA H OCTPOTY 3PCHHS, IBHYKCHUS TJ1a3 U 3PAYKOB (CHMIATHUYCCKHIC H MAPACHMITATHHCCKHUC ), CCHCOPHYFO (DY HKITHIO
JIHIA, MPOYHOCTh MEMHYCCKHX MBIIII W MBI TICUCBOTO IOACA, CAYX, BKYC, (DApHHTaTbHOC IBIKCHHC H PeIickc,
JBUYKCHUS A3BIKA, KOTOPHIC MOTYT OBITh HCCIICAOBAHBI MO OTACTBHOCTH (HANPHMED, OCTPOTA 3PCHHA MOXCT OBITh
MPOBCPCHA C TIOMOIINBIO AHArpaMMEbl Snellen; HEBPOTOTHUCCKUH MOJOTOK MOXKET OBITh HCIOTB30BAH IS MPOBCPKH
pedIIeKCOB, BKIFOYAS KSBATCIBHBIC PSPICKCHI, PSPICKCH CYXOKIITAE OUIICTICA U TPHULCTICA, KOJCHHOTO CY X0 KHIHA,
axuioB peacke M mMOJOIMBCHHEIH pedieke (T. €. pedmekc badunckoro), cumy Memm yacto mo mkaae MRC 1-5;

MBIIICUHBIA TOHYC H NIPU3HAKHA PUTUIHOCTH.

b. Boxesus INapkuHcOHa

BapunaHTBI OCYHICCTBIACHUSA CHNOCOOOB MO AAHHOMY H300PCTCHHIO JOTOTHHTCIIEHO BKITFOYAIOT CIOCOOBI
MOHHTOPHHTA d(P(PeKTa TeKAPCTBESHHOTO CPeACTBA HITH JICUCHHS HA CY OBEKTA, TOJIC/KAIICTO JICUCHHUEO JBHTATCTbHBIX
HAPYIICHUH, MPHICM CIOCO0 BKIIOYACT CPABHCHHC ABHTATCIBHON (PYHKIHHU A0 U mociic JcucHuA. CICUAICTH B
JAHHOH 00JaCTH TEXHHKH MPU3HAIOT, YTO CYINECTBYIOT H3BECTHBIC CIIOCOOBI OLICHKHU ABHTATCIbHON (yHKImu. J{ma
MpUMEPa, HO HEC B KAYECTBES OTPAHHUCHHS, CIIOCOO MOIKCT BKIHOYATH OLCHKY JABHTATCIBHOHN (DYHKIHH HA OCHOBC
MEIUIHHCKOTO AaHAMHE3a, CEMEHHOr0 aHaMHEe3a, (HM3MYCCKHX M HEBPOJOTHYCCKUX OCMOTPOB BpadYaMH,

CIICHATTU3UPYOIUMHUCA HaA Heﬁpoaereﬂepaunn H ABUTATC/IBHBIX HAPYMICHUAX, na6opaTopH1>1x TCCTOB H
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HCHPOJCTCHCPATHBHBIX OLCHOK. J{OTIOTHUTCIBHBIC BAPHAHTHI OCYIICCTBIICHHA, OAPA3YMECBACMBIC B H300PCTCHUH,
BKITIOYAFOT PadOTy C OLCHOYHBIMH IIKAJIAMH, 00CY KIACMbIMH HIDKC.

Heckompko OICHOYHBIX KA OBLTH HCTIOJIB30BAHBI 11 OIICHKH nporpeccuposanusd bI1. Hanboee mmupoko
HCIIOJTb3Y EMBIC IIKAJIBI BKIFOYAOT YHUPHIHPOBAHHY IO MIKAJIY OLCHKH cuMnToMOB 60se3Hu [Tapkuacona (UPDRS,
koTopas 6b1a BBeacHa B 1987) (J. Rehabil Res. Dev., 2012 49(8): 1269-76) u mxany Xena u SIpy (Neruology, 1967
17(5): 427-42). JIOMOJHUTEIBHBIC IKANBI BKITIOUAOT mkany UPDRS, yiy4meHHY 0 MKy HAPOIHBIM O0OIIECTBOM
H3YUCHUS JBUraTeiabHbIX paccTpoiicts (MDS) (MDS-UPDRS), a tax ke mkany moBceaHeBHOH aktuBHOCTH [[IBada
u Murnanaa (ADL).

B mxane UPDRS oneHuBaeTcs 31 MyHKT, KOTOPBIC COCTABIAIOT TPH MOMIOKANBL (1) MCHTAJBHOCTS,
MOBCACHUE U HACTPOCHHUE, (2) eKeIHECBHBIC 3aHATHA U (3) OLICHKA ABUTAaTeIbHON akTuBHOCTH. [IIkana XeHa u Spy
qemut BIT Ha mATs cTaguii ¢ UCKPETHBIME MOACTamuAMu, () — HOT MPHU3HAKOB 3a001CBaHUS, 1 — CHMITOMBI TOJIBKO
C OTHOM CTOPOHBI, 1,5 — CHMIITOMBI C OJTHOW CTOPOHBI, HO C BOBJCUCHUEM IICH H MO3BOHOYHHKA, 2 — CHMIITOMBI C
00enx CTOPOH 0¢3 KaKuxX-TM00 HAPYIMICHH Oamanca; 2,5 — JeTKHe CHMITOMBI C 00CHX CTOPOH C BOCCTAHOBIICHHCM
MPHU BBHITIOTHCHAW TCCTA HA YCTOHYWBOCTH, 3 — HAPYIICHUC OAJaHCA CO CTCICHBIO 3a00JICBAHHA OT JICTKOH 10
YMCPCHHOH, 4 — TsDKCNAsg WHBAMWIHOCTD, HO C COXPAHCHHCM CHOCOOHOCTH XOJHTh HWJH CTOATH OC3 MOCTOPOHHCH
MOMOIIM;, M 5 — MOTPeOHOCTh B KOJPICKES HMJIM NMPHKOBAHHOCTh K mocTenm Oe3 mocropoHHed momomm. [lIkama
moBCceAHCBHON aktuBHOCTH [lIBaba w Murnamma kmaccu(uimmpyer BIT B mpomenrax (ot 100 % — momHas
HEe3aBUCHMOCTH 10 10 % — moTHAs 3aBHCHMOCTS).

OO6mas geuraTebHAsA (PYHKIUSA MOXKCT OBITH OIICHCHA C MOMOINBIO MIHPOKO HCMOJIB3YCMBIX IIKAT, B TOM
yyuce u 00mel mkansl asuratebHeIX QyHkmmid (GMF). Tlo Hel OLCHHBAKOT TPH KOMIIOHCHTA: 3aBHCHMOCTH, 00JIb
u HeyBepeHHOCTh. (Aberg A.C., ef al. (2003) Disabil. Rehabil. 2003 May 6;25(9):462-72.). JisuratenpHas (pyHKIHA
TAKKE MOKCT OBITh OIICHCHA C MOMOIIBIO JOMAITHETO MOHUTOPHHTA HITH HOCHMBIX JAaTYHKOB. HampuMmep: moxoaka
(CKOPOCTh JIOKOMOLIWH, H3MCHUHBOCTD, PHTHIHOCTS HOT) MOXKET OBITHh H3MEPCHA AKCEICPOMETPOM; 032 (HAKIIOH
TYJIOBHIIIA) — THPOCKOTIOM; ABI)KCHHE HOT — aKCEICPOMETPOM; ABIDKCHIE Py K — AKCEICPOMETPOM H THPOCKOIIOM;
TpeMOp (aMIUTMTYJa, YacTOTa, JIMTCIBHOCTh, aCHMMETPHA) — AKCEJICPOMETPOM; IMAJCHHE — AKCEICPOMETPOM;
3aTOPMOKCHHOCTH MOXOIKH — AKCEICPOMETPOM;, TUCKHHE3UI — AKCEICPOMETPOM, THPOCKOTIOM H HHEPLHAIBHBIMHU
JaryuKamMu; OpaguKuHE3HUs (TPOJOJDKHTECIBHOCTh H YACTOTY) — aKCEJICPOMETPOM ILUTIOC THPOCKONOM, a adazus

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

C. PaccesaHHbIN CKICpO3.

B nmomonHCHWM K MOHHTOPHHTY B OTHOIICHHH VJYYIICHHA CHMIITOMOB, CBS3aHHBIX C TO3HAHHCM,
MPOTPCCCHPOBAHNC WIIH YIVYIICHHC HCHPOACTCHCPALWH, CBA3AHHOW C paccesHHbM ciieposoMm (PC), MOxHO
OTCICKUBATH C WCIOJIE30BAHICM MCTOJOB, XOPOIIO H3BCCTHBIX CIICHHATUCTAM B JAHHOW OOJACTH TCXHHKH. B
KAYCCTBC MPHUMEPa, HO HC OTPAHUUCHHA, MOHHTOPHHT MOKCT OCYIICCTBIATHCA C MOMOMIBE) TAKHX MCTOOB, KAK:
MOHHTOPHHT 1epeOpocmmHANbHOW skmakoctd  (LICXK), wmarHuTHO-pe3oHaHCHAast Tomorpadmss (MPT) o
OOHAPY>KCHUA TOBPCKICHUH W PA3BUTHA ACMUCITHHHZHPYIOIINX OJIICK; HCCICIOBAHNC BRI3BAHHBIX MIOTCHIIHAIIOB,
W MOHHTOPHHT TIOXOIKH.

Anamms I{CX MokeT OBITH BBINOJNHECH, HANMPHMEP, IMYTEM JFOMOANbHOH IyHKIMH, YTOOBI IOJIYYHTbH
maBicHWE, BHCIHWH BHA W coxepxkamme LICXK. HopmanpHbie 3HAYCHHA OOBIMHO HAXOIATCA B CIICAYIOIICM
muanazoHe: aasiacHue (70—-180 mm H20); BHeIIHUIT BHI MPO3pavHbIA U OCCIBETHBIN; 00mmmid 6emok (15-60 mr/100

mi); 1gG cocrasmier 3-12 % ot obmero Ocnka; rmoko3a 50—-80 mr/100 mur, uncmo kiaetok 0-5 muM@ormToB U
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OTCYyTCTBHE pUTPOIMTOB; XJI0pux (110-125 MOKkB/1). AHOMaNBHBIC PE3yIBTATHl MOTYT YKA3bIBATh HA IPHCYTCTBHE
HJIH IPOTPECCHPOBAHUE PACCEAHHOTO CKJIEPO3a.

MPT sBiseTcs APYTHM METOOM, KOTOPBIH MOXKET OBITh BBIIIOTHEH, YTOOBI OTCJIC;KUBATH IIPOTPECCHPOBAHIC
U yIyqmeHue 3a0onepanus. Tunmdsele kpurepuu A MoHuTopHHTa PC ¢ nomompio MPT BKIIOYArOT BHEIIHUH BU
HEOTHOPOJHBIX 00JIACTEH AaHOMAIBHOTO O€JI0TO BEIIECTBA B IOJIy IAPHU FOJOBHOTO MO3TA U B MAPABCHTPUKY JIIPHBIX
00JIACTAX, MPHUCYTCTBHE NMOPAKCHHI B MOBKEUKE H/HJIH CTBOJIC MO3Ia, a TAKOKS B IICHHBIX MU I'PYAHBIX OTACTAX
CIIHHHOTO MO3Ta.

BeI3BaHHBIC OTCHIHAIB! MOTYT OBITh HCTIOIB30BAHbI JJI1 MOHUTOPHHTA IPOTPECCUPOBAHUS H YTy YIICHUS
PC y cyObekToB. BrI3BaHHBIC MOTCHIMAIBI H3MEPSIOT 3aMEUICHHE HJICKTPHYCCKUX HMITYJIbCOB, HANPHMEP, B
BU3y abHO Bb3BaHHOM OTBeTe (VER), ClyXOBBIX BBI3BAaHHBIX OTBETAX B cTBOJE Mo3ra BAER) u comaTtoceHCOpHBIX
BbI3BAHHBIX OTBeTaX (SSER).  AHOMANBHBIC OTBETHI MOMOTAKOT OMPCACIHTh HANHYHC CHIJKCHHSA CKOPOCTH
MPOBOJUMOCTH B IICHTPATIBHBIX CECHCOPHBIX My TAX.

MOHHUTOPHHT MMOXOJKH TAKKE MOXKET OBITh HCHOIB30BAH JJI1 KOHTPOJI MMPOTPECCHPOBAHMS U YTy YIICHUS
3a0oncBanns y cyosekToB ¢ PC. PC wacTo compoBokaacTcs HAPy IICHUAMH NOABIKHOCTH H AHOMATBHO i TIOXOAKOH
YACTHYHO H3-32 YCTAJNOCTH. MOHHUTOPHHT MOKET OBITh BBINIOJHEH, HATIPHUMEP, C HCIIOJB30BAHHEM MOOHIBHBIX
YCTPOHCTB MOHHTOPHHTA, HOCHMBIX cyOsekramu. (Moon, Y., et al., Monitoring gait in multiple sclerosis with novel

wearable motion sensors, PLOS One, 12(2):¢0171346 (2017)).

d. Bomesus XaHTHHTTOHA

B JAOMOJHCHHHA K MOHHUTOPHHIY B OTHOUWICHHH YJIYYIICHHA CHMITOMOB, CBA3AHHBIX C IIO3HAHHUCM,
MPOTPSCCHPOBAHKUE WM YJYYIICHHC HCHPOJACTCHEPAINH, CBA3AHHOW ¢ Oome3Hpr0 XaHTwHrTOHA (BX), MOXKHO
OTCNICKHUBATh C HCIIOJIb30BAHHEM METOJOB, XOPOIIO H3BECTHBIX CIICIMATHCTAM B JAHHOH OONAcTH TeXHHKH. B
KaueCTBC IPUMCPA, HO HC OrpaHUICHUA, MOHHTOPHUHI' MOXKCT OCYIUCCTBIIATHCA C IMOMOINBKO TAKHX METOHOB, KakK:
JBUTATC/IbHAS (DY HKIMS, MOBEACHUS; (DY HKIIMOHATHHASL OLCHKA;, U BU3Y AJTH3ALMAL.

ITpumeps! ABUTATEIBLHON (By HKIIHH, KOTOPBIE MOTYT OTCJICKHBATHCS KaK MOKA3aTe b MPOTPECCHPOBAHIS HITH
yaydmeHus 3a00J7€BaHUs, BKIIOYAIOT XOPCH0 M AMCTOHUIO, PUTHIHOCTb, OpPaJUKHHE3HIO, IJIA30BHIATCIIHHYIO
JUC(YHKIMIO, 4 TAloKe H3MEHEHMA MOXOoAkm/OanaHca. MeToauku NpoBEACHHA MOHHTOPHHIA 3THX IOKa3aTenei
XOPOIIIO H3BCCTHHI CIICIHATHCTAM B JaHHOU oOmactu TexHuku. (Cwm. Tang C, et al., Monitoring Huntington’s disease
progression through preclinical and early stages, Neurodegener Dis Manag 2(4):421-35 (2012)).

[Ncuxuarpuueckue 3p¢exrsr BX nmpeaocTaBIsroT BO3MOKHOCTH JII MOHHTOPHHIA TPOTPECCHPOBAHUSA H
yayumeHust 3aboneBaHus. Hampumep, MOKHO NPOBOJHTH ICHXHATPHUCCKYIO IWATHOCTHKY AT TOTO, UYTOOBI
OTIPEACTHTbD, CTPATACT U CYOBEKT OT JCTPECCHH, PA3APAKATCIBHOCTH, BO30Y KACHHU, TPCBOTH, allATHH 1 IICHX03a C
mapanoweit. (Id.)

OyHKIHOHAIBHAS OIICHKA TAKXKEC MOKET OBITh HCIOJIb30BAHA JJI1 MOHHTOPHHIA NPOTPECCHPOBAHUS HITH
yayumeHus 3a0oneBanusa. Bpurn mpeacTaBieHbl METOABI ONCHKH 00mei (yHakumoHansHocTH (Id.), mpruem omeHka
YacTO CHIKACTCA HA OAMH IMyHKT B IO B HEKOTOPBIX rpymmax bX

MPT wmm [T3T Taxxke MOTYT OBITh HCTIOTB30BAHBI 11 MOHHTOPHHTA MPOTPSCCUPOBAHUS HTH YTy YLICHAS
3aboneBannsa. Hampumep, nmpu BX HaOmoaaeTca noTepst HEHPOHOB CTPHAPHOTO OTPOCTKA, 4 H3MEHECHHUE YHCIA 3THX
HCHPOHOB MOKCT OTCJICKUBATH Y CYOBEKTOB. METOIUKH 1 ONPEACICHUA H3MCHCHIA HCHPOHOB Y CyOBEKTOB ¢ BX

BKITIOYAOT BU3YAJTH3ALMIO CBA3BIBAHAA perenrropa modamuna D2, (Id.)

€. ALS
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B nomonHeHWM K MOHHMTOPWHTY B OTHOIICHUM YJYYIICHHS CHMITOMOB, CBA3aHHBIX C IO3HAHHEM,
MPOTPECCHPOBAHUE MM YIyUIICHHEC HEHPOJCTCHEPALUH, CBI3aHHOH aMHUOTPO(HYECKHM OOKOBBIM CKJICPO30M
(ABC), MOXKHO OTCICKHBATh C HUCMOJIB30BAHUEM METOJOB, XOPOIIO H3BECTHBIX CIICIHATHCTAM B JAHHOH oOiacTa
TCXHHKH. B kauecTse mpumepa, HO HE OTPAHHUCHUSA, MOHHTOPHHT MOJKET OCYIIECCTBIIATHCA C NMOMOIIBIO TAKHUX
METOJOB, KAaK: (PYHKIHOHAIBHASA OLCHKA; ONPCACTCHHE MBIIICUHON CHJIBL, H3MECPCHHEC (DYHKLIMH JBIXAQHHSA,
H3MEPCHHE MOTEPH HIDKHETO ABHTaTeIbHOro HelipoHa (LMN); u m3MepeHue AuC(yHKIMH BEPXHETO JBHIATCIbHBIH
Heifpona (UMN).

OyHKIHOHAIBHAS OLCHKA MOKET OBITh BHIMIOJHCHA C HCIIOJIb30BAHHEM (B HKIIMOHATBHOH IIKAJTBI, XOPOLIO
H3BCCTHOH CIICIHATMCTAM B TAHHOW 00JIACTH TEXHHUKH, TAKOH Kak (pyHKumoHambHas mkana oneHkd ABC (ALSFRS-
R), xoTOpas OLCHABACT CHMIITOMBI, CBA3AHHBIC C Oy IH0ApHOM, TUMOMICCKOHN 1 ApIXaTeIbHOH (pyHKIHeH. CKOpocTh
H3MCHCHHS TIOJIC3HA /U1 TPOTHORHPOBAHHS BBDKHBACMOCTH, a TAKKE NPOTPECCHPOBAHHUS HWIIH YIyYIICHHSA
3a0onceanma.  Jlpyrasg mepa BrmouacT B ceOs1 KomMOmHMpOBaHHYH OUCHKY (pyHKIWH W BbpKHBacMocTH (CAFS),
PAEmXHUPOBAHAC KIMHUYCCKHUX PE3YIbTATOB CYOBEKTOB MMyTEM OOBCIMHCHHS BPEMECHHU BEDKHBACMOCTH C H3MCHCHHEM
ALSFRS-R. (Simon NG, et al., Quantifying Disease Progression in Amyotrophic Lateral Sclerosis, Ann Neurol
76:643-57 (2014)).

MpimeyHas cuiia MOXKET OBITh HCCIICTOBAHA W KOJIMHYCCTBCHHO OIICHCHA IOCPEIACTBOM HCIOJIB30BAHUSA
OLICHKH MAaHyaJbHOTO MbImeYHOro tectupoBanma (MMT). 310 moapasyMeBacT yCpPEOHCHHE H3MEPCHHI,
TIOJYYCHHBIX TSI HECKOJIBKHX TPYIIT MBI, C UCTIOJB30BAHUEM IIKANBI KJIACCH(PUKAIIMA MBIIICYHOH CHIIBI COBETA
veaumuHckux ucenenosannii (MRC). (Id.) Pyuynas nuramomerpus (HHD) Taxske MOKeT OBITh HCTIOTB30BaHA, CPECIH
apyrux metonos. (Id.)

JprxarenpHas (pyHKIHSA MOKET OBITh H3MEPEHA C HCIOIb30BAHUEM IIOPTATUBHBIX YCTPOHCTB CITHPOMETPHH,
HCIOTB3YEMOH A1 MOdyueHHUs (PopcupoBaHHOU >ku3HCHHON eMioctH (FVC) Ha HCXOZHOM YPOBHE, YTOOBI
MPEeACKa3aTh MPOTPECCHPOBAHUE MM YJydlIcHHE 3a0oneBaHuia. Kpome TOro, MakcHMalbHOE JAaBJICHHC BOXA,
HocoBoe JasicHue Baoxa (SNIP) u FVC Bo BpeM: bl MOTYT OBITh ONPEACICHBI H HCTIOIb30BAHbI AJIsI MOHHTOPHHTA
nporpeccupoBaHusy/y nyynieHus 3abonesanus. (Id.)

IToTeps HIKHMX [BUTATCIBHBIX HECHPOHOB SBJLICTCA APYTHM IOKA3aTelaeM, KOTOPBIH MOXKET OBITh
HCTIOJIB30BaH UII MOHUTOPHHTA MPOTPECCHPOBAHUS WK Yy umeHus 3adonesanns ABC. Heiipousnonoruueckuit
HHICKC MOKCT OBITh ONPCACICH IyTCM H3MCPCHHA HJICKTPHYCCKH BBI3BAHHOTO OTBeTa Mbmm (CMAP) B
HCCIICIOBAHUAX MPOBOJHMOCTH JBHTATCIBHOTO HEPBA, MApaMETPhl KOTOPBIX BKIFOUArOT ammumutyay CMAP u
yactoty F-somuel. (Id. and de Carvalho M, et al., Nerve conduction studies in amyotrophic lateral sclerosis. Muscle
Nerve 23:344-352, (2000)). Taxoke MOXKET OBITh OICHCHO KOJHYCCTBO HIDKHHUX JTBHTATCTBHBIX HCHpoHOB (MUNE).
B MUNE o0ueHHBArOT KOJIHYECTBO OCTATOYHBIX JBHTATEIBHBIX AKCOHOB, OOCIY>KHBAIOIINX MBIILY, TIOCPEACTBOM
OIICHKH BKJIA/IAa OTJCIBHBIX JBHIATCIbHBIC CIMHAL B MAKCHMAIbHBIH 0TBeT CMAP, 1 HCIIONB3YIOT 111 ONpeACIICHIS
MPOTPCCCHPOBAHNA WM yayumeHus 3a0onaceanma.  (Simon NG, et al., pance). [IoMONHWTCITBHBIC MCTOABI IS
ompeaencHus notepu LMN BKIIIOYAIOT TECTHPOBAHHWE HEPBHOH BO30YIMMOCTH, 3JCKTPHYCCKYIO HMIICIAHCHYIO
MOHOTPA(HIO W MPUMCHCHHC YIIBTPA3BYKa K MBIIIIAM, YTOOBI 0OHAPYKATH W3MCHCHH A TOMmHB! M. (Id.)

Jc(pyHKIUASA BEPXHHX ABHTATCIBHBIX HCHPOHOB ABIACTCS APYTUM MOKA3aTeNieM, KOTOPBIH MOJKET OBITh
HCIOJTB30BAH )1 MOHHTOPHHTA MPOTPSCCHPOBAHUSA WK yiay4rneHus 3abonceanmst ABC. Meroapl onpeacicHUs
qucyHKyy BKIOYAOT BhmosHeHHE MPT mnnm IT93T-ckaHmpoBaHUS TOJOBHOTO MO3ra W CIHHHOTO MO3ra,
TPAHCKPAHHWAJIPHOH MArHHTHOH CTUMYJUILMH, H OINpPEACICHHC YPOBHEH OHMOMapKkepoB B LEpeOpOCIHHAIBHOM

suakocta (LICXK).

f.  Cnmayxoma.
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B JAOMOJHCHHHA K MOHHUTOPHHIY B OTHOUICHHH YJIYYIICHHA CHMITOMOB, CBA3AHHBIX C IIO3HAHHUCM,
MOPOTPECCHPOBAHKHE HITH YJYYIICHHC HCHPOJCTCHCPALMH, CBSA3AHHOW C TIAYKOMOW, MOKHO OTCIC)KHBATH C
HCIIONB30BAHHEM METOOB, XOPOLIO H3BECTHBIX CIIENHANMCTAM B JaHHOM 00IACTH TEXHHKH. B KayecTse mpHMepa,
HO HE OTrPAHHUYEHHSA, MOHHUTOPHHI MOXKET OCYIUECTBIATHCH C MOMOIIBE) TAKAX METOAOB, KAK. ONPEICICHHE
BHYTPHIIA3HOTO JABJCHHS, OLEHKA AUCKA 3PHTEIBHOTO HEPBA HJIM TOJOBKH 3PHTEIBHOTO HEPBA B OTHOINECHHE
yuep0a; TECTHPOBAHHE IOJIC 3PCHUS HA MEPUPCPHUCCKYIO MOTEPIO 3PCHHUS; M BH3YAIH3ALMS IHCKA 3PUTCILHOTO

HEPBA H CETYATKH U TOMOTPAPHICCKOTO AHATH3A.

g. IIporpeccupyromuii Haxpaacpubii mapaxuy (ITHIT)

B momoiHCHHM K MOHHTOPHHIY B OTHOIICHHH VJVYIOCHHS CHMIITOMOB, CBSA3aHHBIX C IIO3HAHHCM,
MPOTPECCHPOBAHNE HITH YJIy YIICHHE HEHPOACTCHEPALIHH, CBA3AHHOI C IPOTPECCHPYIOIIMM HATbSIICPHBIM MAPATHIOM
(TIHIT), MOKHO OTCIIC)KHBATH C MCHOIB30BAHACM MCTOIOB, XOPOIIO H3BCCTHHIX CICHHAACTAM B JAHHOW 001acTH
TCXHUKH. B kauecTse mpuMmepa, HO HE OTPAHHUCHUSA, MOHHTOPHHT MOXKET OCYINCCTBIATHCS C MOMOMIBIO TAKHX
MCTOOB, Kak: (hYHKIHOHAIHGHAS OLCHKA (TIOBCCIHCBHOM AcATCIbHOCTH Wi ADL); OI[CHKA TBUTATCIBHBIX (DY HKITHIA,
OTIpeZIcTICHIE ICHXUATPHUUCCKUX CHMIITOMOB; M 00BeMHAS U (DY HKIMOHATbHAS MATHUTHO-PE30HAHCHAS TOMOTpaus
(MPT).

VYposeHb (QyHKIHH CyOBEKTA C TOUKOH 3pCHHSI HEC3aBUCHMOCTH, YACTUYHOH 3aBHCHMOCTH OT APYTHX HIIH
TIOJTHOH 3aBUCHMOCTH MOXKET OBITh ITOJIC3CH U1 ONPEACICHHS MPOTPECCHPOBAHAS HIIH YJIYUIICHHS 3a00ICBaHHS.
(Cm. Duff, K, et al., Functional impairment in progressive supranuclear palsy, Neurology 80:380-84, (2013)).
PefituaroBas mkanga mporpeccupyromero Hagesaacpaoro mapanmda (PSPRS) aengercs peliTWHTrOBO# mIKAmown,
KOTOpAsi CONEPKUT ABAALATH BOCEMb ITOKA3aTeeH B ECTH KATCTOPUSX: MOBCEIHEBHAA ACATCIBHOCTB (TI0 HCTOPHU);
moBeaAcHHE; Oy TbOapHas, TIA3HAS JBUTATCIbHAA (by HKIUA, TUMOHUICCKAsA ABUTAaTCIbHAS H MOXO0IKA/TIPOMEIKY TOUHAS
¢yHKImA. PesynpTar npeacrasiiet coboif 6ann B nuanazone 0-100. Ilects nmyHKTOB oncHuBa M B 0—2, a 1BaALATH
IBa myHKTa oucHuBaM B 0—4 mpu Bo3mokHOH oOmeii onenke 100. bammer PSPRS asmmoTcs mpakrudaeckuMu
MOKA3aTe/IMH M HAJAC)KHBIMH TPOTHOCTHYCCKHMH IapaMEeTPaMU BBDKUBACMOCTH NAmUECHTOB. OHH  Takoke
YyBCTBHTCIBbHBl K IPOIPECCHPOBAHMIO 3a00JEBAHUA M MOJE3HBI I MOHHTOPHHTA IPOIPECCHPOBAHUS HIJIH
yayummenwns 3abonesanus. (Golbe LI, etal., A clinical rating scale for progressive supranuclear palsy, Brain 130:1552-
65, (2007)).

Paznen ADL u3 UPDRS (YHH(UIMPOBAHHOW MIKATBl OLCHKH CHMITOMOB 0OJe3HH [TapKHHCOHA) Takke
MOJKET OBITh HCTIOJIB30BAH I KOJTHYCCTBCHHOTO ONPSACICHUA ()Y HKIIHOHATTBHO AKTHBHOCTH Y marueHToB ¢ [THIT.
(Duff K, et al., panee). Kpome Toro, mkaja nosceaueBHOM aktusHOCTH [1IBada n Marmanna (SE-ADL) moskeT OBITh
HCTIONb30BaHa i oneHkH He3asucumocTH. (Id.) Kpome Toro, pazaens: asurarensHo# pyukmun UPDRS nonesss! B
KAYCCTBEC HAC)KHOTO H3MCPCHHUS T OICHKH MPOTPECCHPOBAHMA 3a00cBaHN y manucHToB ¢ [THIT. JIBuraTemeHbIH
paszaen MOKET COAEpsKaTh, Hampumep, 27 pa3nuyHBIX MOKA3aTeici A KOJHMYECTBECHHOW OLICHKH JBHTATE/IbHOM
(yHKIMA y manueHTos ¢ [THIT. TTpumeps! BRIFOUAOT TPEMOP B NOKOE, PHTHIHOCTD, IIOCTYKHBAHHE NAJTBIEM, OCAHKY
W MOX0AKy). IlporpeccupoBaHme WM YJyUIICHHC 3a00J€BaHUA Y CYOBEKTa MOXKET OBITh TAKKE OICHCHO ITyTEM
BBITIOJTHCHHS HEHPOTICHXOIOTHYCCKOH OLCHKH HAa HCXOJHOM YPOBHE, NMPOBEACHHOH OOYYCHHBIM MEIHITHCKHM
MICPCOHAJIOM, OIICHKH C HCMIOJB30BAHACM HEHPOTICHXHATPHICCKOTO onmpocHuka (NPI), uTo0bI onmpeneuTs 4acToTy U
TSDKECTh HAPYIICHUH MOBeACHMA (Hampumep, Oper, TaUTIONHHAIMH, BO30OYXKICHHE, ACTIPECCHIO, OECIMOKOHCTBO,
SH(pOPHIO, AMATHIO, PACTOPMOKCHHOCTD, PA3APAKUTCIIFHOCTE U abeppaHTHOS ABUraTeibHOC moseacHue). (Id.)

OynrkiuonambHast MPT (pMPT) mosker OBITH HCTOTB30BAaHA A1 MOHHTOPHHIA HMPOTPECCHPOBAHUA HITH

yayumenns 3ab6oaesanusa. MPT npencrasmseT coboit Mmeroa ¢ ucmomp3osanueM MPT it u3MepeHus H3MCHCHHH
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AKTHBHOCTH TOJIOBHOTO MO3ra B OMNPEACJICHHBIX OONACTAX MO3ra, Kak IPaBUJIO, HA OCHOBE KPOBOTOKA B 3THX
peruoHax. CumracTcqa, 4YTO KpPOBOTOK KOPPSIHMPYIOT C akTHBanueidl ob6macth Mosra. IMammeHTHl C
HEHpoAeTeHEpaTUBHBIM paccTpoicTBoM, TakuM Kak [THIT, MoryT ObITh MOABEPTHY THI (PH3HUCCKUM HITH IICHXHYCCKUM
HCTIBITAHMAM 0 HJIM BO BpeMs CKaHHUPOBaHMA B ckaHepe MPT. B kauecTse mpuMepa, HO HE OTPAHHYCHUS, TECThI
MOTYT MPEACTABIATh COO0H YCTOABIIYIOCSA MApaaurMy YIPaBJICHHSA CHIIBI, KOTAA IALHCHTOB MPOCAT MPOH3BECTH
ycwine pykoi, Hambonee mopakeHHo# [THII, W m3MepsOT MaKCHMAaIbHOE MPOHM3BOJIBHOE cokpamieHue (MVC) ¢
nmomomisto MPT cpazy mocne BemosHeHUs 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)).

O6vemuasts MPT nmpeactaBisieT co0oi MeTox, B KoTopoM MPT-CKaHEPHI ONPEACIIAIOT Pa3IHIHA B 00BEME
obnactu MO3ra. JTO MOXKET OBITH CACIAHO, HAMPHMEP, MyTEM KOHTPACTHPOBAHMS PA3IHUHBIX PACCTPOWCTB, WITH
MyTEM ONPCACICHHA PA3IHYHH B 00bEME 00ACTH MO3Ta Y MANMCHTA ¢ TeucHUeM BpeMeHH. O6bpemuas MPT mosker
OBITH HCTIOJIH30BAHA TSI OTIPEACICHUS IIPOTPECCHPOBAHMS UK Y Iy YIICHHUS 3a00JICBaHH IPH HEHPOACTCHEPATHBHBIX
paccrpoticTeax, Takux kak [THI1. MeToauka XOpoIIo H3BSCTHA CIICHIHATHCTAM B TAHHOH 001acTd TexHUKH. (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)). Tlpumepsr oOnacteii M03ra, KOTOpbIE MOTYT OBITH
H3MCPCHBI, BKIHOYAIOT, HO HE OTPAHHYMBAKOTCA 3THM, BHYTPUUCPCITHOW 0OBEM, KOPY TOJOBHOTO MO3ra, KOpY
MOKCUKA, TATAMYC, XBOCTATOC AAPO, CKOPIYIY, TALTHAY M, THITOKAMIT, MHHAATHHEI, OOKOBBIC JKCITy JOYKH, TPCTHI

JKETTy JOUCK, YCTBEPTHIH JKEITy ZOUCK U CTBOJ FOJTOBHOTO MO3TA.

h. Heitporenes

JlaHHOE W300pEeTCHHE TaKKE IPEANOIAracT JCUCHHE HIH YIyUIICHHE HEHpOTreHe3a y cyObekTa co
CHIDKCHHEM MWJIHM HApPYIICHHEM HEHPOTEHE3a, KOTOPOE MOXKET IPOSABHTHCS, HANPUMEP, IOCPEICTBOM CHIDKCHHSA
KOTHHTHBHOW WM JBHTATCIbHOH (DYHKIMM, MM TIOCPEACTBOM CBS3H C HeHpoBocmajeHueM.  Bapuanr
OCYILCCTBJICHHUA JAHHOTO H300PETCHHUs BKIIOYACT BBCACHHC, B KAUCCTBC NMPUMEPA, HO HE OTPAHHYCHMS, IIA3MBI
kposH, (paxuun miazMbl uaH PPF cyObekTy O CHIDKCHHBIM HJIH HAPYIICHHBIM HEHPOTCHE30M C HCIIOJIb30BAHHEM
CXEMBI IIPEPBIBUCTOTO MPUMCHCHHUA.

BapuaHT OCYIIECTBICHHA JAaHHOTO HM300pPETCHUA Takoke IPEIyCMATPHBACT OIPEICICHHE YPOBHSA
HCHpOTCHE3a 10, BO BPECMS H/HJIH IOCJC BBCACHHA IUTA3MBI KpoBH, (ppakumu mia3msl win PPF. Coo6mamnocs o
HCHHBA3HBHBIX MCTOJAX OICHKH HeifporeHesa. (Tamura Y. etal., J. Neurosci. (2016) 36(31):8123-31). ITo3uTpoHHO-
smuccroHHasA Tomorpadpusa (II9T), ucnmomp3yemas ¢ magukaropoM, [18F] FLT, B xOMOWHAIIMH ¢ WHTHOHTOPOM
Tparcnoprepa Db mpoOcHemUWAOM, ACAACT BO3MOYKHBIM HAKOIJICHHC WHAWKATOPA B HCHPOTCHHBIX 00IACTAX
TOJIOBHOTO MO3ra. Takas BU3yamm3alms NO3BOJIICT IPOBECTH OLCHKY HEHPOTCHE3a Y MAICHTOB, KOTOPBIM MPOBOIAT

JICUCHNC HCHPOACTCHCPATHBHEIX 3200 ICBAHMII.

1. HeitposocmascHue

JlanHOE W300pETECHHE TAKOKE MPEAIONAracT JICUCHHC HIH YIYYIICHHE HEHPOBOCHIANCHHA Y CyOBEKTa C
TMOBBIICHHBIM HCHPOBOCTIATICHACM, KOTOPOC MOYKET MPOABHTHCSA, HAPHMEP, TOCPSACTBOM CHIDKCHHA KOTHATHBHOMN
WIH JABUTATCIBHON (DYHKUHHW, WIM TOCPSACTBOM CBA3H C HCHPOTCHE30M WM HCHpOACTCHepanued. BapuaHT
OCYIICCTBIICHHA JAHHOTO H300PCTCHHA BKIFOUACT BBCACHHC, B KAYCCTBC MPHMCPA, HO HC OTPAHHYCHHA, ILIA3MBI
KpoBH, (ppakiym miasMel wim PPF CyOBekTy ¢ HEHPOBOCHAICHHEM C HCIOJB30BAHHCM CXCMBI MPECPBIBHCTOTO
TMPUMCHCHUSL.

Bapuant oOCyINECTBICHUS MJAHHOTO H300pETEHHUA TaKKE IPEIyCMATPHUBACT ONPEICICHHE YPOBHA

HEHPOBOCTAICHUA 10, BO BPEMs W/WIIH MOCJIC BBSICHUS IIa3Mbl KpoBH, (ppakuuu miazmsl wim PPF. Coobmanocs o
41



HCHHBA3WBHBIX MCTOJAX OLCHKH HEHpoBOCHMANCHHA, TakuX Kak TSPO mo3uTpoHHO-3MHUCCHOHHAA TOMOTpadmsa
(TSPO PET) ¢ ucnons3oBarueM 'C-PK11195 u apyrux nogo6uex mHmukatopoB. (Cum. Vivash L, ef al., J. Nucl.
Med. 2016, 57:165-68 u Janssen B, ef al., Biochim. et Biophys. Acta, 2016, 425-41, BKIIOUCHHbIC B JAHHBIH JOKYMEHT
B KAa4ECTBE CCHUIKM). VMHBAa3UBHBIC METOABI OLEHKH HEHPOBOCTAJICHHS BKIIOYAIOT H3BICUCHUEC CIIMHHOMO3TOBOM
SKUIKOCTH B OOHAPY KCHHE, HANPUMEP, YPOBHE 3KCIIPeCCHI HEHPOBOCTIATUTSIEHBIX MAPKEPOB I (PAKTOPOB, TAKHX
Kak (HO HC OTPAaHHYHBASICH 3THM) mMpocTaridanauH E2, mukmookcureHasza-2, ®HO-ane(pa, UJI-6, UOH-ramma, HUJI-
10, sortaxcuH, 6era-2 muxporioOyun, GPOC, HelpoTpoduyeckslii (pakTop, MOJTYUCHHBIH H3 INIHATBHOH JTHHUH
KJIETOK, XHoTpHo3uaasza-1, MMP-9, motusa CXC xemokuHa 13, KOMIUIEKC TEPMUHAIBHBIX (PParMEHTOB CHCTEMBI
KOMITJIEMCHTA, XHTHHA3a-3-mmoa00HbIi Oenok 1 u octeononTu. (CM. Vinther-Jensen T, ef al., Neruol Neurimmunol
Neuroinflamm, 2016, 3(6): €287 u Mishra et al., J. Neuroinflamm., 2017, 14:251, BKIFOUCHHBIC B JAHHBIA JOKYMCHT

B KQUECTBE CCHLIKH).

14. KoMOHWHAIMS CTBOJIOBBIX KJICTOK H TEPANHS C HCTIOIb30BAHUEM CXEMBI PEPHIBUCTOTO MPHMCHEHHS

Bapuant ocymecTBieHHA H300pETCHHS BKIIOUACT JICUCHHE CYOBEKTa, Y KOTOPOTO JHATHOCTHPOBAIH
KOTHHTHBHOC HApyIICHWE, HApyIICHHEC ABHTATCIbHON (DyHKIHMH, HCHPOBOCTAICHHWE WJIH CHIDKCHHC HEHPOTCHE3a,
MyTEM BBEACHHA CYOBEKTY 3((PEKTHBHOTO KOJMUECTBA IUIA3MbI KPOBH HIIH (DPAKIMH IJIA3MBI B CIydac CyOBEKTa,
KOTOPBIH TPOXOAWT, OyJACT NPOXOJUTh WM TIPOINCJ TEPANHI0 CTBOJOBBIMH KJICTKaMu. JIpyrodi BapwaHT
OCYINCCTBJICHHA H300pPETCHH BKIIIOYACT BBEACHHEC CYOBEKTY 3(()EKTHBHOTO KOIHMYECTBA IUIA3MbI KPOBH HIIH
(ppakImy IWIa3MBI, IPH 3TOM CYOBEKT MPOXOAUT, OYACT HPOXOANTH, HIIH ITPOIICII TEPAITHIO CTBOJIOBBIMH KICTKAMH, U
TIPH 3TOM HCIIOJB3yEMbIC B TCPAINMU CTBOJIOBBIC KJICTKH MOTYT IPEACTABIATh COOOH 3MOpPHOHATIBHBIC CTBOJIOBBIC
KJICTKH, HC SMOPHOHAJIBHBIC CTBOJIOBBIC KJICTKH, HHIYIIHPOBAHHBIC ITIOPHIIOTCHTHBIC CTBOJIOBbIC KiIeTkH (MIICK),
CTBOJIOBBIC KJICTKH Iy TOBUHHOM KPOBH, CTBOJIOBBIC KJICTKH AMHHOTHYICCKOM JKHAKOCTH H TOMY ITOJOOHOE.

Tepamust CTBOIOBBIMH KJICTKAMH U METOMBI JUIA BBIIIOJTHCHHA TAKOHW TEPANlMH H3BCCTHBI CIICIUATHCTAM B
JaHHOU oOmactu Texuukd. (Andres RH, ef al., Brain 2011, 134; 1777-89; Daadi MM, et al., Cell Transplant 2013,
22(5):881-92; Horie N, ef 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 NoNe 09/973198; 12/258210; 12/596884 u 13/290439, Bce u3
KOTOPBIX BKJIIOUCHBI B JAHHOC OINMHCAHHME MOCPEACTBOM CChUIKH). [pyroil BapuwaHT OCYIIECTBICHHS BKIHOYACT
JeUCHUE CYOBEKTa, Y KOTOPOTO AHATHOCTHPOBAIM TPABMATHUYCCKOC MOBPEKICHHEC CIIMHHOTO MO3Ta, HHCYIIBT,
3aboneBaHus ceTyaTky, 0ONE3Hb XAHTHHITOHA, 00Ne3Hb [lapkuHCOHA, 60JIe3Hp ANbUreiiMepa, HapyIICHUE CIIyXa,
0oe3Hbp cepaua, PeBMATOUIHBIN APTPHUT MM TSDKEIbIC OXKOTH, WUIM KOTOPBIH Hy’KOAacTCS B IEPECaaKe KOCTHOTO
MO3ra, PH 3TOM CyOBEKT MPOXOIUT, OYACT MPOXOANTH WK MPOTIC] TCPAITHEO CTBOJIOBBIMH KIICTKAMH, 3(H()CKTHBHBIM
KOJITYECTBOM IIIA3MbI KPOBH HJTH (DPAKIMH TLTA3MBI.

15. CnocoOBI CKpHHHHTA KOMIIO3HIAT

TaIOKC npe;:moncenm CHOC06I>I CI(pI/IHI/IHI‘a KOMHOSI/II.[I/Iﬁ B OTHOIICHHUHU AKTUBHOCTH B JICUCHUHU KOTHUTUBHBIX
W JBUTATCIbHBIX HAPYLICHHH, CHIDKCHUH HEHPOBOCHAJICHHSA WM NOBBIIICHHHW HEHporcHe3a. Takme crocoOBI
MPEIyCMOTPEHBI B JAHHOM H300PETCHUH M BKIIFOYAIOT CIOCOOBI, ONMMCAHHBIC B 3KCIICPHMCHTAIBHBIX NMPHMEPAXx,
HpI/IBCZ[CHHBIX HUXKC. KOMHOSI/II_[I/II/I, KOTOpI)IC MOI‘YT 6I>ITI> HOZ[BepI‘HYTI)I CKpI/IHI/IHI‘y B BapI/IaHTaX OCYIJ.leCTBJ'ICHI/I}I
JAHHOTO M300PETCHHA, BKIIFOUAIOT. OHOJOTHICCKIC KOMIIO3HIUH (HapuMep, OCITKH, KOMOWHAIWY OCTTIKOB, AaHTHTCIA,
HI/ISKOMOJ'IGKYJ'HIPHHG aHTal"OHI/ICTbI); (l)paKI.[I/II/I TIJ1a3Mbl HJTH /:[pyrne KOMIIO3HITUH KpOBI/I. PeSyJ'IBTaTbI, l'[OJ'[y YCHHBIC

crocobamu CKpHHHHTA KOMHOSI/IIII/Ifl, BKIOYAKOT, HO HC OIPAaHUYUBAIOTCA J3THUM: PE3YyJIbTAThl HAJTIMYIUA
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BOCIIAJICHHA/MAPKEPOB BOCTIAJICHHA B THIMIOKAMITC (HampuMmep, 3yOuaroli m3smimmHe) wim apyrux odmactax [THC;
pe3yapTaThl mpoim(epanud KICTOK B rummokaMme wimm Apyrux oOmactax L[HC; BeDKHBacMOCTH KICTOK B
runmoxame wim apyrux oonactax [L{THC; HanpasieHHe pa3BUTHA KICTOK (HAMPUMEP, aCTPOLUTOB, HOBBIX HCHPOHOB)
mpoTH(hCPUPYIOIHUX KICTOK-TPeaIIeCTBCHHUKOB HeipoHoB (NPC) B rummokamne wimu apyrux obmactax LTHC; u
HeliporeHes B runmoxamne iy apyrux odnacrax LTHC.

JIOTIOTHUTEIbHBIC BAPHAHTHI METOJAOB CKPHHUHTA KOMIIO3UIMHA HA AKTHBHOCTH B JICUCHHH KOTHUTHBHOTO
WIH JBHTATCIPHOTO HAPYIICHUS, CHIDKCHHA HCHPOBOCHMAJCHHS IJIM TOBBIICHUA HEHPOTCHE3a BKIIOYAIOT
ompenencHue OcTphIX 3(PPEKTOB KOMIOZHIUHA HA BOCHAJICHHE THINOKAMIIA H NPOJH(Epanuio , BKIFOYAOLIEE:
OCYILECTBJICHUE 5-7 MOCIEIOBATEIbHBIX CXKECYTOUHBIX 103 BJIY ¢ OZHOBPEMECHHBIM BBCICHHEM B TCUCHHE 5-7
MOCTIEAOBATEIBHBIX CYTOK KOMITO3HIHH, CKPHHHUHT KOTOPOH MPOBOAT, HIHM KOHTPOJIA (IIPEPBIBUCTOC MPUMECHEHUE)
y TPBI3YHOB WJIH B APYroi »kuBOTHOH Moaemu. B cpoxk o 10 cytok (o ectb 1, 2, 3, 4,5, 6, 7, 8, 9 umu 10 cyTok)
MOCTIEC 3aBEPUICHHA NPEPHIBHCTON CXEMBI MPUMEHEHUA KOMIIO3HIUHN, CKPHHUHT KOTOPOH NPOBOIAT, ONPEACIAIOT
KOJIHMYCCTBO KJICTOK B 3yOuaroil W3BWIMHC N0 oOKpammBaHuio BJY, W OnpeacnsfrOT MPOLUCHT ILIOMATH C
oxpammsarneM CD-68 (mokazarens BOCHAJICHUS).

Jpyroii BApHAHT OCYIIECTBICHHA METOAOB CKPHHHHTA KOMIIO3HIUH HA AKTHBHOCTh B JICUCHHH
KOTHUTHBHOTO HWJIM IABUTATCJIBPHOIO HAPYLICHWSA, CHIDKCHUH HGﬁpOBOCHaﬂeHI/I}I HWIH ITOBBIICHHUH HeﬁporeHesa
BKIIIOYACT BBeAcHUE BJ1Y B TeueHHE 5 MOCIEAOBATCIBHBIX CYTOK (pa3 B CYyTKH) JO HAYana CXEMbI MPEPBIBUCTOTO
MPUMECHECHUA B TCUCHHE 5-7 CYTOK KOMIO3HIUH, CKPHHHHT KOTOPOH MPOBOAAT, HJIM KOHTPOJIA Y TPBI3YHOB HIIH B
leerﬁ SKHBOTHOH MOACIIH. Cl'[yCT}I YUCTBIPE, IATH, MICCTh, CEMb, BOCEMb, ACBATH, ACCATH, OAWHHAAUATH HITH
ABCHAAUATE HCACIIL ONMPEACIIAOT BBUDKUBACMOCTD KJICTOK THIITOKAMITA KAaK YHCIIO KIICTOK B 3y6an01”4 H3BHJIMHC,
okpanicHHBIX B/1Y, HEHPOreHe3 ONPEaCLIOT KaK YHCIIO KICTOK B 3yOUaTOH H3BHIIMHE, OKPAIICHHBIX JA0IKOPTHHOM
(DCX), a HampaBieHHE PA3BHUTHA KJICTOK-IPEANICCTBEHHUKOB HEHPOHOB, KOTOPHIC CTAHOBHIIUCH ACTPOIMTAMH
(acCOLMUPOBAHHBIMHU CO CTAPCHHUEM) WIIM HEHPOHAMH (HE ACCOLMUPOBAHHBIMU CO CTAPEHUEM), ONPEACIAIOT My TEM
xosoxammzanuu BJ1Y ¢ mapkepamu GFAP um Neun, COOTBETCTBEHHO.

Jpyroif BapHAaHT OCYINCCTBICHHA METOJOB CKPMHHHTA KOMIO3HIHH HAa  AKTHBHOCTh B JICUCHHH
KOTHUTHBHBIX WM [BHTATCIbHOM HAPYIICHUH, CHIDKCHMH HEHpPOBOCHAJICHHMA HJIM NOBBINCHHH HEHpOTCHE3a
BKIIO4AaeT BBeAcHHEC BJIY M KOMIO3WIMM, CKPMHUHT KOTOPOH NPOBOJAT, HIH KOHTPOJII OJHOBPEMEHHO (U
©KCCYTOYHO) B TCUCHHC 5-7 CYTOK H MOCICAYIOIICS OMPSACICHUE CTCIICHH HeifporeHesa nmo okpammsanuio DCX B
THIMOKAMIIC HJTH HATIPABJICHHA KJICTOYHOTO pasBHTHA npoupepupyromux NPC, kak ONHCAHO BBIMIC.

Jlpyroii BapHAHT OCYIICCTBJICHHUS METOMOB CKPHHHHIA KOMIO3UIMH HA  AKTHBHOCTh B JICUCHHH
KOTHUTHBHBIX WJIH [BHTATCIbHON HAPYLICHWH, CHIKCHHHW HECHPOBOCMAJICHMA HIH TNOBBIIICHHH HEHPOTCHE3a
BKIIFOYAIOT BBCACHHC IO CXCMC NPCPBIBHCTOIO NMPUMCHCHHUA KOMIIO3ULUH, CKPHHHHT KOTOpOfI MpPOBOIAT, HIIA
KOHTPOJISL M ONpPEACICHUC YJYUIICHHS KOTHHTHBHOH WM JBHTATCIbHOH (DYHKIMH Y TPBI3YHOB WJIH B JPYTOH
JKHBOTHON MOJEH, KaK OMMUCAHO B MPUBEACHHBIX HIKE PUMEPAX.

16. Pearenrsl, ycTpoiicTBa 0 HAOOPBI

Taxske MpeI0KEHBI PEarcHTHI, YCTPOHCTBA W HAOOPHI Al MPAKTHYECKOH PeaH3aliy OTHOTO HITH O0JIee U3
OINMMCAHHBIX BHIIIC CNIOCOO0B. PaccMaTpHBacMBbIC PEarcHThI, YCTPOHCTBA H HAOOPHI MOTYT CHIIBHO PA3THYATHCA.

PeareHTEI W yCTpO#iCTBa, MPEACTABIMIOIIME HHTEPEC, BKIIOYAIOT YHNOMSHYTHIC BBIC B OTHOIUCHUH
Croco00B MOJIyUYCHHS MPENAapaToB KPOBH, COACPKAIIUX IIA3My, UL NEPEIHBAHUA CYOBEKTY, HyKIAONMEMYCs B

3TOM, HallPUMEP, AHTH-KOATy JIIHTbI, KPHOKOHCEPBAHTBHI, Oy ()epbl, H30TOHHYECCKUE PACTBOPHI U T. 1.
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HaOops! MOTYT Taxoke BKIFOYATh MAKETHI [UIA COOpa KPOBH, TPYOKH, HIJIBI, ICHTPH(]Y KHBIC TPOOHPKH U
TOMy Io00HOE. B Ipyrux BapHaHTax OCYIECTBICHUS HAOOPHI, ONIMCAHHBIC B JAHHOM JIOKY MCHTE, COJCPIKAT /1B HITH
0oJee KOHTCHHEPOB MPEMApaToB IUIA3MBI KPOBH, TAKHX KAk (hpakiumu OeiTka IJIa3MblL, HampuMep, TPU Wi Ooree,
YyeThIpe WM OoJiee, MATh WM 0oJee, B TOM YHCIIC IIECTh WM Oojice KOHTCHHEPOB Ipemapara Iua3Mbl KpoBu. B
HEKOTOPBIX CIy4asX YHCJIO PA3IMYHBIX KOHTCHHEPOB Ipenapara IUIa3Mbl KPOBU B KOMILJICKTE MOJKET OBITh 9 miu
oornee, 12 umu 6oxee, 15 wmm Oonee, 18 wm O6onee, 21 wmm 6omaee, 24 umm 6osee, 30 u 6oaee, B TOM YHCIC 36 HIH
6ousiee, Hanpumep, 48 wu Gonee. Kaxaplii KOHTEHHEP MOXKET OBITh CBA3aH C UACHTH()UKAHOHHOH HH(popMaIuei,
KOTOpas BKIIOYACT PA3IHYHBIC JAHHBIC O Ipemapare IUasMbl KPOBH, COACPIKALICMCSA B KOHTCHHEpE, NMpUUEM
HACHTH()HKAIMOHHAS HH(POPMALHUI MOKET BKIIFOUATh OTHO WM O0JICE W3 BO3pacTa JOHOpA MPenapara mia3Mbl KPOBH,
MOAPOOHBIX JAHHBIX 00 00PabOTKE Mpemapara IIa3Mbl KPOBH, HAMPUMEP, OBLT JTH MpemapaT IIa3Mbl 00paboTaH At
yAajeHus OCIKOB BBIIIC CPSIHEH MACChl MOJICKYJIBI (HAIPUMEP, KaK OMHCAHO BBIIIC), MOAPOOHBIX JAHHBIX O THIIC
KPOBH U T. 1. B HEKOTOPBIX Ciyyasx KaKablii KOHTEHHEP B HAOOpEe COMCPKUT HACHTH(HHKAIMOHHY 0 HHPOPMALIHIO O
IIa3M¢ KPOBH, COACPIKAIICHCA B HCM, a HACHTH(DMKAITHOHHAS WH(QOPMAIMH BKITHOYACT HH(POPMALHIO O BO3PACTC
JIOHOpA MPETmapaTa Iia3Mbl KPOBH, HAPHUMEP, HACHTH(PHKANHOHHAS WHPOPMAIHUA 00CCIICUHBACT MOATBEPKACHAS
JAHHBIX O BO3PAcCTE JOHOpA Mpemapara INIa3Mbl KPOBH (HATIPHUMEP, WACHTH(UKAIMOHHAS HH(OPMAIUS MOXKET
MPSACTABIATH COO0i BO3pACcT JOHOPA B MOMCHT 3a00Pa KpOBH). B HCKOTOPEIX CyUasx KaKAbIi KOHTCHHEP U3 Habopa
COZCP’KUT MPENapaT IUIa3Mbl KPOBH OT JOHOPA MPAKTHYECKH TOTO K€ BO3PACTA, TO €CTh BCEC KOHTCHHEPHI COACPKAT
Tpemnapar oT AOHOPOB, KOTOPBIC ABIIIFOTCS MPAKTHUIESCKH OJTHOTO, ECJIM HE OJTHOTO, Bo3pacTa. [1ox mpakTHIeCKH TaKuM
’Ke BO3PAcTOM IOJPA3yMEBACTCA, UTO BO3PACT PA3IMYHBIX JOHOPOB, OT KOTOPBIX IOJYHAIOT MPENapaThl IJIAa3MBbI
KPOBH 11 HA0OPOB, OTJIMUYACTCS B HEKOTOPBIX CIIYYasIX Ha 5 JIeT UM MEHEE, HapuMep, 4 T0/1a W MEHEE, HalPUMED,
3 roja Wi MEHeEe, B TOM YHUCIIE 2 T0a WU MEHEe, HampuMmep, 1 roa uiam MeHee, HampuMep, 9 MecAeB Wil MEHee, 6
MeECALCB WIH MEHEE, 3 MECAIa WM MEHEe, B TOM uuciae 1 mecan nwim MeHee. MaeHTu(ukamuoHHas HH(pOpManus
MOXKET IPHCYTCTBOBATh Ha JTIOOOM yI0OHOM KOMIIOHECHTE KOHTEifHEpa, HanpuMep, B BHAC 3THKETKY, yun RFID u T.
I., BACHTH(UKAIHOHHAS HHPOPMALHA MOYKET ObITh MPESAHAZHAYCHHON UL YTCHHUS YCTOBEKOM, MAIIHHOYUTACMOMH, 1
T. 1. KoHTeliHephl MOTYT HMeTh MO0y yI00HYI koH(pHUrypaumio. B To Bpemsa kak 00beM KOHTCHHEPOB MOXKET
BapBHPOBATHCS, B HEKOTOPBIX CIIy4asx 00BEeMbI HAX0MATCA B quamnazoHe ot 10 mu mo 5000 mur, Hampumep, oT 25 M
10 2500 mur, HapuMmep, oT 50 M 1o 1000 mur, B ToM ymcie o1 100 Ma 10 500 mur. KoHTeiHEpBI MOTYT OBITH )KECTKHMH
HJTA THOKHMH B MOTYT OBITh H3TOTOBJICHBI H3 JTFOOOTO YIOOHOTO Mareprasna, HapuMep, OJHMEPHBIX MAaTCPHAJIOB, B
TOM YHCJIC IIACTHKOBBIX MATCPHAJIOB MCOHUIUHCKOTO KJAcCa. B HCKOTOPBIX CIIyvasax KOHTeﬁHCpBI HMCHOT
KOH(UTYpanuio makeTa WM MEIKAa. B momosHEHHHW K KOHTEHHEpaMm, Takne HaOOpBI MOTYT JOIOJHHTCIBHO
COZICPKATh YCTPOWCTBO BBCACHHA, HAMPHMCP, KAK OMHCAHO BhHIMC. KOMIIOHCHTHI TAKUX HAOOPOB MOTYT OBITH
TIPEIOCTABJICHBI B OO0 MOAXOMAIICH YIIAaKOBKE, HAIIPUMEP, KOPOOKE WIIH aHAIOTHIHOH CTPYKTYpE, BHIIOTHCHHON
C BO3MOXKHOCTBIO YACP)KaHHA KOHTEHHEpa U APYTUX KOMIIOHCHTOB HAa0opa.

B [omomHCHWE K BBHIICYKA3aHHBIM KOMIIOHCHTAM, HAOOPHI MO [JAHHOMY HW300PCTCHHIO MOTYT
JOTIOJHUTENPHO COJNCPIKAaTh HHCTPYKIMH TSI OCYIICCTBICHHSI CIHOCOOOB COTJIACHO JAHHOMY H300PETCHHIO. OTH
HHCTPYKIIHA MOTYT IIPHCYTCTBOBATh B HA0OPAX COTJIACHO JAHHOMY H300PCTCHUIO B PA3IHUHBIX (POpPMAX, OJHA HITH
foree W3 KOTOPBIX MOTYT IPHCYTCTBOBaTh B Habope. OgHa m3 (OpM, B KOTOPHIX 3TH HHCTPYKIHH MOTYT
MIPHUCYTCTBOBATh, NMPEJICTABIIECT COOOH MeyaTHy 0 HH(OPMALHIO HA COOTBCTCTBYIOIIEM HOCHTEJC WIIM MaTepHale,
HanpuMcEp, JTUCTC WA JIUHCTAX GYMaI‘I/I, Ha KOTOPBIX HamCYaTaHa I/IH(I)OpMaI.[I/I}I, B YIIAKOBKC Ha6opa, BO BKJIAABIIIC, H
T. a1 Jpyroe cpeactso OyAeT MpPeACTaBIATH COOOH MAIMMHOYHTACMBIN HOCHTCNb, Hampumep, auckery, CD,
TMOPTATUBHBIN (DI3MI-HAKOIHUTEIb, U T. 1., Ha KOTOPOM OBLIa 3anucaHa nH(popmanus. Eme oqHuM CpeacTBoM, KOTOPOe

MO’KCT MPUCYTCTBOBATH, ABIACTCA aapec BeO-caliTa, KOTOPBIH MOXET OBITh HCMOJIB30BAH B ceTU MIHTEPHET, YTOOBI
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MOJy4YUTh JOCTYN K HH(pOpMamuu Ha yJajJcHHOM caiite. JIroOble yaoOHBIE CpeacTBa MOTYT NPHCYTCTBOBaTh B
Habopax.

17. VYmpaxxaeHue

YnpaskHCHHE MOYKHO 0XapaKTePU30BaTh a3POOHON WIIH aHASPOOHOH AKTHBHOCTHIO, H OHO MOYKET BKJTFOYATh
AKTUBHOCTH IO CKHTAHHUIO OOJBINOTO KOJIHYCCTBA KAJOPUH M AKTHBHOCTD MO CHKUTAHHIO YMECPCHHOTO KOJIHYCCTBA
Kagopuil.  YIPaOKHCHHE MOXET BKIIOYATh CHJIOBBIC TPCHUPOBKH (HANpUMEpP, YIPA)KHCHHA C BECOM HIIH
H30METPHYCCKHC YNPAKHCHHS). YNPAKHCHHC TAKKEC MOYKST BKIIIOYATH, HAMpPHMEp, OCr, €30y Ha BCIOCHIICIC,
X0ap0y, TAHIBL, TIOXOIbI, TUIABAHHUC, HOTY, Tal-uHd, yIPAKHCHHUA HA 0AJaHC, CTHOAHHC HOT, MPBDKKH YCPe3 CKAKAJIKY,
cepuHT, TPeOIIFO, BPAIICHHC WM CTHOAHUC PYK WJIH HOT, CATOBOACTBO, YOOPKY, AKTHBHBIC HIPhI, TAKAC KAK OOY JIUHT,
a’pobuka, muIaTec u OOCBBIC HCKYCCTBA.

CxeMa ynpakHCHHI MOYKCT BKJTIOYATH BBHITTOTHCHHUC OJHOTO YIPAKHCHAA C ONMPCACICHHON YACTOTOH, HTH
KOMOWHAIIMA YIPAKHCHUH C ONPEACICHHOMN 4acToTOH. YacTOTa MOKET COCTABIIATH OJWH, BA, TPH, YCTHIPS, IATH,
IICCTh W CEMb Pa3 B HEACTIO. JacToTa MOYKCT W3MCHATHCA OT HEACTH K Hemene. CXxema YIpaKHCHHH MOYKET
OCTaBaThCA HA TOM JKC YPOBHC WHTCHCHBHOCTH W/HJH YACTOTBI, KOTOPBIC CYOBCKT MPAKTHKOBAN IO BBCACHHSA
KOMIIO3HIHI 0 W300peTCHUE0. CXeMa YIPAKHCHHUH TAK/KE MOKCT OBITh HAa O0JICC BRICOKOM YPOBHC HHTCHCHBHOCTH
W/WTA YaCcTOTHI MO CPABHCHHIO C YPOBHAMH, KOTOPBIC CYOBCKT NMPAKTHKOBAJA M0 BBCACHHA KOMIO3HIIWH IO
m3o0pereHn0. CxeMma YIpayKHCHUH MOKET OBITh MPSII0KCHA WM NMPCANHCAHA CIICIHATICTOM 3PABOOXPAHCHHS

HIH (PUTHEC-TPEHEPOM, HITH CXEMA YIIPAKHCHUH MOKET ObITh HHUIIMHPOBAHA CAMHM CYOBEKTOM.

18. OKcnepHMEHTATbHBIC IPUMEPHI

a. Ilpmmep 1

OCBCTJICHHY IO ILTa3My MOJIOJOTO YeJIOBeKa (MOJI0Aas Mmia3Ma) Wi uMerontyiocs B nmpoaake PPF («PPF1»)
BBOJMJIH CTapbIM MbIIaM ¢ ocinabiaeHHbIM nmMy HHTETOM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/Sz], muausa «NSG»).
PPF1 mpeacrasmier coboii PPF ¢ mpubmusurensao 88 % HOpPMaIbHOTO anbOyMHHA 4eIOBEKa (IO OTHOLICHHIO K
o0mmemy kommiecTBy Oenka), 12 % amb(a- u 6era-rnoOyauHOB U HE 6onee 1 % ramMa-riobyIMHa, YTO OMPECTICHO
C MOMOMIBIO AIeKkTpoope3a. 3a HCKMOUCHHEM 0c000 OTOBOPCHHBIX ciydacs, PPF1 BBoAT B mpuMmepax B JAaHHOM
JOKYMCHTC B CCTCCTBCHHBIX YCIOBHAX C HCHOJB30BaHUEM 5 % pactBopa (Macc./00., 50 r/m). Bce mpmmm Ownmm
pacmpeieieHb! MKy T'PYIIIaMH JICUCHHA 1O 4 Pa3IuYHBIM KPUTCPHAM: OI[CHKA THE3IOBAHMUS B TOMAIIHEH KIIETKE,
HAYaIbHAs Macca TeNa, PacCTOSIHUE, MPOHICHHOE B TECTE KOTKPBITOTO MOJIS», U % BPEMEHH, IPOBCACHHBINA B ICHTPE
OTKpBIToro moJi. [Tocnie onpeaeicHus rpyIImbl, MBIIIAM BBOIMIN BHY TPHOPIOMHHHO (B/0) mpemapat BJ1Y (5-6pom-
2'-nezoxcuypunaus) B ®CB (pocdarHsrii Oy (epHbIi CONCBO PacTBOP) NMPH KOHEUHOW KOHLCHTPALHH, paBHO# 10
MT/MJI, JO3HPOBAHHBIN M0 150 MI/KT B TeUcHHE 5 CyTOK. BCiena 3a 3TuM MbImaM BBOIHIN BHY TPHBCHHO (B/B) 3 pasza
B Heaemo 150 Mk PPF1 B Teuenue 4 Heaens. TecTupoBaHHE MOBEACHUA MPOBOMIN HA 5 H 6 HEASTIO, KOIJA MBIIIH
TMOJyYaaH 2 WHBCKIHWU B HEACTIO, YTOOBI H30CKATh WHBCKIHI BO BPEMA JHCH OJHOBPCMCHHOTO HCCIICIOBAHUA.
Mpimm OBITH YMEPIIBICHHI uYepe3 24 waca mociic MOCICAHCH B/B WHBCKIWH, MOJYYHB B OOMICH CIOKHOCTH 16
WHBCKIWH B TCUCHAC 6 HEACTb. J[BYM IOMOHATCIBHBIM KOTOPTAM MBIMICH BBOJWIH BHY TPHBCHHO (B/B) B TCUCHHUC
cemu cyTok moapax 150 mxr PPF1 i (pu3nonmormyeckoro pacteopa (IPEphIBHCTOC MPUMCHCHHE). TSCTHPOBAHIC
TIOBCICHHS IIPOBO/IIUIH HA 5 U 6 HEJCTIO B TO YKE CAMOE BPEMsI, UTO U B TPYIIIIC IO 3 pa3a B HEACIIO.

Amnamu3sl OB ICHUS OBLIH MPOAHATH3HPOBAHKI C HCIIOIB30BaHHEM IporpaMMHOTO obecmeueHus CleverSys

(Pecton, mrar Bupmxunus). CleverSys TopScan V3.0 ucmonb3oBaau 14 OTCICKUBAHHSA IMOBCIACHUSA MBIIH B
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HYJICBOM JabupuHTe, nabupuute bapHeca, oTkpeiroM mosie u Y -madupunte. JlabupuaTh! bapHeca Obum mOCTPOCHBI
CleverSys. M3mepurens cuibl 3axpata Obp1 paspadoran u npousseacH Columbus Instruments (Komymo6yc, mrat
Oratiio). Y-1aObupHHT U KaMePbI OTKPHITOTO ITOJISI OBLTH IIOCTPOCHBI B COOTBETCTBHHE cO criermpukanusiMu San Diego
Instruments (Can-duero, mrar Kamupopausa). ['ucromorudeckuii aHaiu3 CPEe30B TUOMOKAMIIA BBIMOJHAIH HA
mukpockonie Leica (By¢gdano I'poys, mrar WMmmunoiic) momemu DMSS500B ¢ meernoit xamepodt DCF7000T
CBETJIOMOILHOTO/ (PITy OPECLCHTHOTO MUKPOCKOTIA.

Tect mosencHma: Ha ®Pur. 1A moxa3aHo, 4TO TPYIIbL, KOTOPHIM IpPephIBHCTO BBOauIH PPF1,

JCMOHCTPHPOBAIH TCHACHIHIO K YBCIUUCHHIO PACCTOSHUA, MPOHICHHOTO B TECTE OTKPHITOTO MO, IO CPABHCHHIO
Kak C KOHTPOJIbHOU TPyNIOH (PU3HOIOTHUYESCKOTO PacTBOPA, Tak W rpymnmoii, moay4asmmeii PPF1 tpu pasa B Heaemo.
3TOT Pe3yIbTaT YKA3bIBACT HA TCHACHIIMIO K YBEIHUCHHIO MOABIKHOCTH B TPYIIIC C MPEPHIBHCTHIM BBeACHHEM. Ha
®ur. 1B nokazaHo, 4TO TPyNIbl, KOTOPHIM IpephBUCTO BBoAMaH PPF1, neMOHCTpupoBamH TEHACHUMIO K
VBCJIMUCHHIO MPOLCHTA BPEMCHH, MPOBEACHHOTO B LEHTPE OTKPBITOTO MOJ, IO CPABHCHHIO KAaK C KOHTPOJBHOMH
TpyImoi (PH3HOJIOTHYECKOTO PacTBOPA, Tak W rpynmnol, monydasmeii PPF1 Tpu pasa B Hememo. 3TOT pe3yibTaT
VKa3bIBACT HA TEHACHIMIO K CHIKCHHIO TPEBOKHOCTH B IPYIIIE C MPEPHIBUCTHIM BBEACHUCM.

Macca tena: ®wur. 2 npeacrasister codoii auarpammel Biustaust PPF1 Ha maccy tema. B obenx rpynmax,
noayuasmux PPF1 (mocpeacTBoM mpephIBUCTOTO TO3WPOBAHMS M TPH Pa3a B HEIETO), HC OOHAPY KUBAJIOCH HA
OJHOTO OTPHLATEIBHOTO BO3ACHCTBHUS OT HHBCKIIHH.

Tucromorusa: Ha ®ur. 3 mpeacTaBiIeHO KOIHYECTBO MOJOKUTEIbHO-MeUeHBIX DCX KIIETOK B TpaHy IIPHOM
croe 3y0uaroif m3BmiaMHGL. Habmonanock 3HAUHTEIBHOE MOBBINICHUE HEHPOTECHE3a MEKIAY I'PYIIIOH, ITOJIydYaBOICH
npepbiBrcTOe Ao3upoBanne PPF1, mo cpaBHEHUIO ¢ TpyNIoON, MOJY4YaBIICH JEUEHUE TPU Pa3a B HEACTIO, H TPy NIOH
(PU3HOTIOTHYCCKOTO pacTBOpa. Bce maHHBIC MPEICTABICHBI KAK CPSIHEE + CTAHAAPTHAA OIMHMOKA CPeaHero. **P <
0,01 omroaxropHBIt ANOVA (IucniepCHOHHBIN aHAIH3) C ATOCTCPHOPHBIM AaHATH30M MHOKCCTBCHHOTO CPABHCHHUSA
Jannerra (n: conesoii pacteop = 8, mpepeuctoe mpumeHenue PPF1 = 10, PPF1 3x/menena = 10). Ha ®wur. 4
MPEACTABICHO KOJHMYECTBO MOJIOKHTEIbHO-MEUCHBIX B/1Y KIETOK B IPaHyJLIPHOM CIO€ 3yO4aTOH H3BHIIMHBI TPEX
TPYIN MBIICH, MOJYYaBIIHX pa3AeibHOC JcucHHe. HaOmomamoch 3HAUMTEIPHOE IOBBILICHHE BBDKHBACMOCTU
KJICTOK MEXKAy TPyNIoH, moiy4aBmuei npepsiBucToe Ao3uposanue PPF1, mo cpaBHCHHUIO ¢ TPYIIOH, MOJy4aBIICH
JICUCHUE TPH Pa3a B HEACIIO, U IPYNNOH (PH3HOJOTHYECKOTO pacTBOpa. Bce TaHHBIC MPEACTABICHBI KaK CPEIHEE £
CTaHJApTHAA OmMOKA cpeaHero. ****P < (0.0001,* < 0,05 ogHo(akTopHbiit ANOVA (ZHCICPCHOHHBINA aHATH3) C
anoCTCPHOPHBIM AHAIHM30M MHOKECTBEHHOTO cpaBHeHHS JlaHHEeTTa (n: COJNEeBOM pacTBOp = 8, NMPEpPBIBHCTOC
mosuposanue PPF1 = 10, PPF1 3x/menemnst = 10).

AHanm3 cpe30B rummoKamIa BeITOTHATH Ha Mukpockone Leica (Bydgano I'poys, mrar UnmmHo¥C) Moaemn
DMS5500B ¢ userHo#t kamepoit DCF7000T cBeTa0mOIBHOTO/(BIyOPSCHCHTHOTO MHKpOckoma. OKpammmBaHUC
antureom Ki67 Abcam (ab15580) mpu cootHOmeHuu 1:500, a BTOPHYHOE AaHTHTEIIO MPSACTABIAIO0 COO0H aHTHTEIIO

KO3BI poTHB aHTHTeNA Kpommka (Alex Fluor 555) (ab150090) mpu cootromerHuw 1:300.

b. TIpumep 2

OcBeTiicHHYEO TIa3My MoJsoxoro uenoseka (MII), mmasmy craporo uenmoseka (CIT) mim WMCIOMIYIOCS B
nponake PPF («PPF1») BBommmm crapeiM mprimaM ¢ ociadbnerasiM uMMyHHTETOM (NOD.Cg-Prkdscid I12rgtm 1
Wj1/Sz], muans «NSG»). Bce MpInm OpITH pactpeieieHbl MEKIy I'PYIIaMU JICUSHUS 110 4 Pa3IHIHBIM KPUTCPHSM:
OIICHKA THE370BAHUA B JOMAIIHEH KJICTKE, HAYANbHAS Macca Teja, PacCTOSHHE, MPOHICHHOE B TECTE «OTKPHITOTO
noJst», U % BPEMCHH, IPOBEACHHBIH B LEHTPE OTKPHITOTO mojs. Ilocie ompeaeiaeHus! TPyIIbL, MBIIAM BBOIHIH

pHyTpuOprommHEO (B/0) mpemapar BIY B ®CB ((ocharueni OyQpepHBIHi CcONCBOHl pacTBOp) NmpH KOHCUHOH

46



KOHIICHTpaIH, paBHOH 10 Mr/mi, qo3upoBaHHBIH 0 150 MI/kT B TeUCHHE 5 CyTOK. BCmen 3a 3THM MBbIIaM BBOIIITH
BHYTPHBCHHO (B/B): 1) TpH pa3a B HEACIO B TCUCHUE 6 HEACHb («3X/Heaesn»); 2) TpH pasa B TCUCHUC OTHOH HEICTH
(«3x»); 3) 7 cyTOK B TeueHUE OAHOHM Heaequ mo 150 MKI OCBETIACHHOH Mia3Mbl MOJOAOTO 4deaoBeka uian PPF1.
JIOTIOTHUTEIBHON TPYIIC MBIICH B IPEPHIBUCTOM PEKUME B/B BBOJHJIM COJICBOH PacTBOp B TEHCHHE 7 CYTOK.
Ilocnennest rpynmne MbIIICH BBOAMIM IUIa3My CTApOr0 YeJOBEKA 3 Pasa B TCUCHHE OJHOM HEACIH MU 7 CYTOK B
TCUCHHUE OAHOM Henenu. Beex MpIiel yMepIIBILIH Yepe3 6 HeAeob IOCIe Hauaua BBEACHUA MOJIOJOH WM CTapoH
mia3MelL, PPF1 wmm 6a30Boro pacTeopa.

Tucronorusa: Ha ®wur. S npeacTaBaeHO KOJHYESCTBO MOJIOKUTEIBHO-MeUeHBIX DCX KIeTOK B
TPaHySIPHOM CJIO€ 3y0UaTO# W3BHIIHHBI Y ACBATH OTACIBHO 00pAaOOTAHHBIX Py MBIIICH, KOTOPBIM BBOIHITH
m1a3My Mostooro yenoBeka (MIT) wim mnasmy craporo demoseka (CIT), wmu PPF1, win coneBoi pacTeop. MpImm,
noayuasmue PPF1 mocpeacTBoM NpepsIBUCTOTO BBEACHUS WM IOJIYYABIIHNE JCUCHUE TPH pasa B HEACTIO,
MPOICMOHCTPHPOBAIH MOBBIIICHAC HEHPOTEHE3a O CPABHEHHIO C APYTHMH IPyImaMu. Bce JaHHbIC MpeICTaBICHBI
KaK CpeaHee + cTaHmapTHas ommoOka cpearero; *P < (0.05, ANOVA ¢ anocTepuopHbIM aHATH30M JIaHHCTTA,
BeencHue PPF1 (mpepsiBrcToe BBEACHHE MM 3X/HEACIA) H BBEACHHUE COJIEBOTO pacTBopa (1n: coneBol p-p = 4,
mpepsisuctoe BeeacHne PPF1 = 5, PPF1 3x/menena = 5, PPF1 3x = 4, MIT npepsiBucToe eeacHHE = 6, MI1
3x/aepena=6, MI1 3x = 4, CIT mpepsiBracToe BeeacHue = 6, CI1 3x = 6)

Ha ®wur. 6 npeacTaBieHO KOJIUYECTBO NOJ0KHTEIbHO-MEUCHBIX b /1Y KIeTOK B IpaHy IAPHOM CIIOE
3y04aTOH H3BHUIIMHBI Y JCBATH OTACIBHO 00PAOOTAHHBIX I'PYIIT MBIIICH, KOTOPHIM BBOJWIIH IIJIa3My MOJIOIOTO
yenoseka (MIT) wmm mia3my craporo uenoseka (CIT), wmu PPF1, win coneroit pacTsop. MpIn, KOTOPHIM BBOIHIH
PPF1, mpoaeMOHCTPHPOBATH 3HAYUTEIFHOC MOBBIIICHUE BBKHBACMOCTH KJICTOK IO CPABHEHUIO C APYTUMH
TpyIIIaMH, IIPHYEM MBIIIH, KOTOPBIM NpepbiBUCTO BBOXMIH PPF1, mposBiraan OoJIbIny 0 3HAUUTEIBHY IO PA3HHUILY,
4yeM MBIIIH, KOTOpbIM BBOAWIH PPF1 Tpu pa3a B Heaemo. Bce JaHHBIE MPEACTABICHBI KAK CPEIHEE + CTAHAAPTHAA
ommbKa cpexnero; **< 0,01,*P <0.05, ANOVA ¢ anoctepuopubM aHanmu3oM JlanHeTTa, BBeacHue PPF1
(IpepBIBUCTOC BBEACHHUE WIH 3X/HEACTS) H BBEACHHUE COJICBOTO PacTBOPa (N: CONCBOH P-p = 4, MPEPBIBHCTOC
BeencHue PPF1 = 5, PPF1 3x/nenens = 5, PPF1 3x = 4, MIT mpepsiBucToe BeeacHue = 6, MI1 3x/Hemenss=6, MIT 3x
= 4, CII npepsiBuctoe BBeacHue = 6, CI1 3x = 6).

c. Ilpmmep3

OCBCTIICHHYIO TIa3My MoJomoro uenoBeka (MII), mmazmy craporo uenoseka (CIT) i HMCIOIIYIOCS B
nponaxke PPF («PPF1») BBommm ctapemv mbimam ¢ ocinabnerasiM umMMmyHuTeToM (NOD.Cg-Prkdscid I12rgtm 1
W;j1/Sz], marusa «NSG»). MpImam BBOIUIH 7 ¢KCCYTOYHBIX BHY TPHBCHHBIX (B/B) 103 B TCUCHHUC | HCICITH.

Bce mpnmm ObputM pacmpenenicHbl MEXIy TPYNIAMH JICUCHHS TMO 4 PasIHYHBIM KPUTCPHAM: OLCHKA
THE37I0BAHHUS B IOMAIIHSA KJICTKE, HAYAIbHAA Macca TEJa, PaCCTOSIHAE, MPOHICHHOE B TECTE KOTKPBITOTO IO, H %
BPEMCHH, TPOBCIACHHBI B LCHTPE OTKPBHITOr0 Mo llocme ompedencHusS TIPYIIBI, MBIIAM  BBOIHII
pHyTpuOprommHEO (B/0) mpemapar BJIY B ®CBH ((pocharusii Oy(pepHBIH CONCBOH PacTBOp) NpH KOHCUHOM
KOHICHTpaIrwu, pasHOW 10 mr/™Myn, mosupoBaHHEN mO 150 MrI/kr B TeucHHE 5 CyToK. Bcem MpmmaM BBOIWIH
BHYTPHUBCHHO (B/B) B TCUCHHUE CEMH CYTOK MOAPAN (YTO HA3BIBACTCS MPEPHIBUCTHIM NMPHMEHEHNEM) 150 MK Ima3mbl
MOJIOAOTO HMIH cTaporo 4denobeka, PPF1 mnm comeBoro pacteopa. Uepe3 TpH HEAECHH NOCIC 3aBEPLICHUA
MPEPHIBUCTOTO MPHUMCHCHHS MBIIIAM BBOJWIH BHY TPHOPIOIUHHO (B/0) mpemapat DAY (5-3Tun-2'-1¢30KCHY pHIHH)

B ©CB ((ocdarnslii Oy pepHBIH COTCBOH PACTBOP) MPH KOHCYHOI KOHICHTPAUHH, paBHO# 10 MI/MII, J03HPOBAHHBIH
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no 30 mr/kr B TeueHue 5 cyTok. McnsiTanue B mabupuaTe bapHeca mposoaui B TeucHuE 8 Henem (6 HEAETb mocie
OKOHYAHHSA MPEPHIBUCTOTO TO3HPOBAHHA).

Amnamu3sl TOBEICHUS OBLTH MPOAHATH3HPOBAHBI C HCMIOIB30BaHHEM IporpaMMHOTO obecmieueHus CleverSys
(Pecton, mrar Bupmxunus). CleverSys TopScan V3.0 ucmomp30Baam I OTCICKUBAHUSA MOBCACHUSA MBI B
nmabupunte bapueca. Jlabupunt bapreca 6511 moctpoeH CleverSys. AHamu3 Cpe30B T'HIIOKAMIIA BBHITOJHSIH HA
mukpockone Leica (Byddamo I'poys, mrar HMmmmuoiic) momemu DMS5500B ¢ msernoit kamepoit DCF7000T
CBETJIONOJILHOTO/ (DIIy OPECLIEHTHOTO MHKPOCKOTIA.

Tecr mosenenua: Ha ®ur. 7 mpeacraBieHa 3acp/KKa HAXOXKICHUS LEJICBOTO OTBEPCTHA HAa OJHO

HCTIBITAHUEC B CYTKH JUI1 Ka)KAOH TPyIIBI JICUCHHS, ONPEACACHHAsS C MOMOINBI0 jJabmpuHTa Bapueca.  Mpimw,
MOJIy4aBIIUE TPEPBIBUCTOC Ho3upoBaHue PPF1, mpoaeMOHCTPHpOBANH 3HAYUTCIBHOE CHIDKCHHE 3aJCPKKU B
HCTIBITAHUA TSI HECKOJBKHX OTACIBbHBIX CCAHCOB TECTHPOBAHHS, YTO YKA3BIBACT HA YJYUIICHHC KOTHHTHBHON
cnocobrocTH. *P < 0,05 cpemHee + cTaHmapTHAs OMMOKA CPEIHETO; f-KPUTEPHUH I HE3aBHCHMBIX BHIOOPOK (N:
conesoit pacteop = 13, PPF1 = 13, CI1 = 14, MI1 = 14).

Tucromorua: Ha ®wur. 8 mpeacTaBieHO KOIHYECTBO MOJIOKUTEIbHO-MeUeHBIX DCX KIIETOK B TPaHy IIPHOM
croe 3y0uaToif H3BHIMHBI Y YETHIPEX OTACIBHO 0OpAOOTAHHBIX IPY I MBIIICH, KOTOPHIM BBOIWIIH INIA3My MOJIOJOTO
yenoseka (MI1) wmm mmasmy craporo yenoseka (CIT), wmu PPF1, wnn conesoif pacteop. Habmroaam0Cs 3HAUHTE TEHOC
MOBBIIICHHE HEHPOTEHE3a NPH MPEPBIBUCTOM NpuMeHeHUH PPF1 M mpephIBUCTOM MPHMEHEHHH ILIA3MBI MOJIOAOTO
YEIOBEKA IO CPABHCHUIO C JICYCHHEM (PH3HOJIOTHYECKUM PacTBOpPOM. Bce maHHbBIE IpencTaBICHBI Kak cpegHee +
CTaHAApTHAA OIHOKA CpeaHero; ****P < 0,0001, **P<0,01, oqrodaxropusiii ANOVA ¢ anocTepHOpHBIM aHATH30M
MHO’KECTBEHHOTO cpaBHeHHA JlaHHeTTa. (n: conesoii pactsop = 14, PPF1 = 14, CI1 = 14, MIT = 15)

Ha ®wur. 9 npeacrasneHo xomuyecTBo bJY-MeUeHBIX KIETOK B TPaHy LIPHOM CJIOE 3y04YaTol W3BHIIMHBI Y
MBIIICH, KOTOPHIM BBOJWIH IIJ1a3My MoJoxoro denoseka (MIT) mm mma3my craporo yenoseka (CIT), wmmu PPF1, win
coieBoif pactBop. Habmopmanock 3HAYHTEIBHOE MOBBINCHHE BBDKHBACMOCTH KJICTOK IPH IPEPHIBUCTOM
npumecHeHud PPF1 u npepeBucroMm npumeneHun MIT o CpaBHEHHUIO C JICUEHHEM (PU3HOIOTHYECKUM PACTBOPAMH.
Bce maHHBIC IpenCTaBICHBI Kak CpeJHEC + CTAHAApTHAsA OMHOKA cpeaHero; ****P < 0,0001; omHO(paKTOPHBIH
ANOVA ¢ anocTepHOpHBIM aHATH30M MHOKECTBEHHOTO cpaBHEHU JlaHHeTTa. (n: cosieBoil pacteop = 14, PPF1 =
14, CI1 = 14, MI1 = 15).

d. TIpumep 4

Nmeromyrocs B mponake PPF («PPF1») BBoxmmm ctapsiM MbIuaM ¢ ocnadneHbsM MMy HETETOM (NOD.Cg-
Prkdscid I12rgtm 1 Wj1/SzJ, muams «NSG»). Mpimam B BO3pacTe JBCHAANATH MECSIIEB BBOAMIH B XBOCTOBYIO BEHY
7 e’KeCy TOUHbIX BHY TPHBCHHBIX (B/B) 103 B TeucHue 1 Heaemm. [locne reueHus MpImeH OCTaBILIH B YCIOBHAX CBOCH
JIOMAIIHEH KJIETKH B TeucHue 4,5 Heaenb OO0 TECTHPOBAHHUS TNOBEACHHUSA. Bce HHBEKIMH H MOBEACHUYECKOC
TCCTHPOBAHUC MPOBOJIIIN B TCUCHAC 7 HEACD IS KAKI0H KOTOPTHI, a OOIIHIA CPOK MPOBCACHHS COCTABIIT 9 HCICTb.
Bcee mpmmu monyuamu BAY B/6 B TCUCHHE 5 CYTOK 0 MEPBOTO IO3UPOBAHKA. MBIICH YMCPIIBIATH YCPe3 OTHA
CYTKH TIOCJIC 3aBEPIICHHUS ITOCTICAHETO TECTA MMOBEACHHSL.

AHamm3BI TOBCICHUS OBLITH MPOAHATH3HPOBAHBI C HCIOTB30BAHACM TIporpaMMHOTO obecmeueHus CleverSys
(Pecton, mrrar Bupmxuaus). CleverSys TopScan V3.0 mcmonp30Baam 11 OTCICKUBAHHSA IMOBCIACHHS MBIIH B
nmabupuHTe Y.

Tect nosenenna: Ha ®wur. 10 mpuseneH MPOLEHT OT OOIIET0 YHCIAa BXOJOB, CACIAHHBIX B 3HAKOMOC HIIH

HOBOE IIJIEYO0, OT OOIIUX YHUCIIA BXOJ0B, CACIAHHBIX B KAXK/I0C IJICHO IPY IO ICUCHHS B HCTIBITAHUH Y -TAOHPHHTOM.

48



MpimaM B BO3pacTe JBCHAALATH MECALECB NPEPBIBHCTO BBOAWIM COJeBOM pactBop, PPF1 wmmm  5x
KOHIICHTpHPOBaHHY0 PPF1. Mpimmm, kotopsiM npepsBHCTO BBOAWIH PPF1 u PPF1 (5X), mpoaeMOHCTpHPOBAIH
3HAYHUTEIBHOE YBEIMYCHHE BXOAA B HOBOEC ILICUO IO CPABHCHHIO C KOJIMYECTBOM BXOJAOB B HOBOMH ILICHO Y MBIIICH,
KOTOPBIM BBOJIHJIH COJIEBOH PacTBOP, YTO CBHACTEIBCTBYET 00 YJIy4lICHHH KOTHHTUBHOH ciocoOHOCTH. Bee maHHbIC
MPEACTABICHBI KaK CPeIHEE + CTaHAapTHAA ommnOka cpexnero. *P<0,05, mapHsii t-kputepuii.

Ha ®ur. 11 npeacTaBIcHO COOTHOLIECHUE KOJIHYCCTBA BXOJA0B B HOBOC ILICHO IO CPABHEHUIO CO 3HAKOMBIM
IIeyoM Y -TaOUpUHTA A7 KAKAOW TPYNIBl JCUCHHA. MpImaM B BO3pacTe ABCHAALATH MECALCB NPEPBIBHCTO
BBOAMIH c0IeBOi pactBop, PPF1 mmu 5x koxHuenTpuposantyto PPF1. Meimm, koTopsiM npepsisucto BBoautu PPF1
u PPF1 (5x), mpoaeMOHCTPHPOBATH TCHACHIMIO K YBEJIWYCHUIO BXOXKACHHA B HOBOE IUICHO IO CPABHEHHIO C
MBIIIAMH, KOTOPBIM BBOAMIH (PH3HOJIOTHUCSCKHI pacTBOp. Bce maHHbIC MPEACTaBICHBI KaK CPeIHEE + CTAaHJApTHAS
ommOKA CPEIHETO.

I'mcronorua: Ha ®@ur. 12 npeacTaBiIcHO KOJIUUECTBO MOJIOKATETLHO-MeUeHBIX b /1Y KIETOK BO BCeX cpe3ax
THONOKaMIa. MBIy, KOTOPBIM NpepsBUCTO BBOMWIN PPF1, mpoaeMOHCTpHPOBAIN TEHACHIUMIO K MOBBIICHHIO
BBLKHBACMOCTH KJIETOK MO CPABHEHHUIO C MBIIIAMH, KOTOPBIM BBOAWIH CoOJieBoil pacteop u PPF1 (5x). Bce manHble
MPEICTABICHBI KAK CPEHEE + CTAaHJAPTHAS OIIHOKA CPEIHETO.

Ha ®wur. 13 npeacrapieHO KOIMUYECTBO MOJIOKATETbHO-MeUeHBIX DCX KIETOK B Cpe3axX BCEr0 THIITOKAMIIA.
Mpimm, koTopsiM npepsBECTO BBOAWIHM PPF1 m PPF1 (5X), mpoAcMOHCTPHPOBAM TEHACHIOUIO K MOBBIIICHUIO
HEHpOTeHe3a MO CPAaBHEHHUIO C MBIIIAMH, KOTOPBIM BBOJWIH COJEBOH pacTBOp. Bce maHHBIE NMPEACTABICHBI KAk

CpeaHee + CTAHAAPTHAS OIIHOKA CPSIHETO.

€. Ilpmmep 5

HNmeromyrocs B mpomake PPF («PPF1») BBOgmmu crapeiM MeimaM (Bo3pactom 10,5 mecianes) ¢
ocmabncuabiM uMMyHHTETOM (NOD.Cg-Prkdscid I2rgtm 1 W;j1/Sz), muama «NSG»). Bce wmpmm Obutd
pacIpeeeHbl MKy IPYIIaMH JCUCHUS IO YETHIPEM PA3IHYHBIM KPHTCPHAM: OLICHKA THE3A0BAHUA B JOMAIIHCH
KJICTKEC, HAYaJIbHAasg Macca Tela, PACCTOAHHE, NMPOHICHHOEC B TECTE «OTKPHITOTO MOJL», W NMPOICHT BPCMCHH,
MPOBEACHHBIHA B IICHTPE OTKPHITOro moJis. [locae onpeneieHus rpymimbl, MBIIIAM BBOJMIH BHY TPHOPIOIIHHHO (B/0)
mpenapat BIY B ®CB ((ochaTHsrii Oy pepHbIi CONCBOMH PACTBOP) MPH KOHCYHOH KOHICHTPALMH, PaBHO# 10 Mr/miT,
JO3HPOBaHHBIN MO 150 Mr/xr B TeucHHE 5 cyToK. Bemen 3a »atum mprmam Beoawtu PPF1 BHyTpuBEeHHO (B/B): 1) 5
mocaeaoBaTenbHEIX CyTOK [PPF1-5d] 2) 7 mociaeaoBatemsHBIX cyToK [PPF1-7d] 3) 5 mociemoBaTeIbHBIX CYTOK C
JIOTIOJTHUTCTBHBIMHE 5 TOCICIOBATCIBHBIME CYTKaMH OycTepHOTO (B) M03MpOoBaHUA HAa 6 HEACTIO MOCIIC 3aBSPIICHA
mepBOHAYATREHOTO mo3uposanus [PPF1-5d-B] 4) 7 mociaeaoBaTemBbHBIX CYTOK C  JOTOJHHUTCIBHBIMH 7
MOCTICI0OBATCIBHEIMA CyTKaMu OycTepHOTO (B) A03upoBaHNA HA 6 HCICTIO TOCIC 3aBCPIICHUSA MCPBOHAYATHHOTO
nosuposanus [PPF1-7d-B]. [JlomomHuTtensHO# Trpynme BBOAMIH (DH3HOJOTHYCCKUH pacTBOp B TCUCHHE 7
TIOCIICIOBATENIBHBIX CYTOK C JONOJTHUTEIBHBIME 7 TIOCIICIOBATECILHBIMHA CY TKAMH JO3HPOBAHIS Yepe3 6 HEAETb IOCTIe
3aBEpLICHUS NIEPBOHAYAIBHOTO no3upoBanus [SAL-7d-B]. Uepes mare Hexedb mocie NPEPhIBECTOTO MPHMCEHEHUS,
mbImaM BeoamH B/6 DY (5-3tmn-2'-ne3okcuypunun) B ©CH npu koHEUHOH KOHIEHTpanuw, paBHOH 10 Mr/mi,
Jo3uposaHHbI M0 30 MI/KT B TedyeHHe 5 cyTok. Beex mpImieii ymepmBisim yepe3 12 Hemenb mocie OKOHYAHHSA
npepeiBucToro seeaeHusa PPF1 wim 6azoBoro pacteopa.

AHamu3 cpe30B THIMIOKaMITa BHITOTHATH Ha MuKpockone Leica (By pdano ['poys, mratr Ummrotic) moxemn
DMS5500B ¢ umeernoit kamepoit DCF7000T crernomombHOTO/(NIyOpecUeHTHOTO Mukpockoma. Ha ®wur. 14

MPEACTABICHO KOJMYECTBO IMOJOKUTEIbHO-MeUCHbIX DCX KIETOK B I'DaHYJLIPHOM clio€ 3yO4aTOH H3BHIMHBI Y
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JKUBOTHBIX, mosyuaBmmx PPF1 w comeBOi pacTBOp. 3TH PpPE3yabTaTHl ACMOHCTPHPYIOT, HYTO CYHICCTBYCT
3HAYUTEILHOE YIYUIICHHUE B IPYIIIC, MOIyYaBLICH JICUCHUE B TEYCHHE 5 IOCICI0BATECIBHBIX CYTOK C MOCIIE Iy OHICH
OyCTCpHOI [1030M, YTO CPAaBHUMO C TPYIIOMH, ITOTyYABIICH JICUCHHUC B TCUCHHC 7 MOCJICIOBATCIBHBIX CYTOK. Bce
JAHHBIC TPEACTABJICHBI KaK CpemHee + craHgapTHas ommobka cpeauero, PPF1-7d, PPF1-5d-B mportus coneBoro
pactBopa *P < 0,05, ANOVA c anoctepuopubM aHanu3oM JlarHeTTa (n: comeBoii pacteop = 5, PPF1-5d = 8, PPF1-
7d =7, PPF1-5d-B = 8, PPF1-7d-B = 7).

Ha ®wur. 15 npeactaBieHO KOJIMUYECTBO MOJOKHTEIBHO-MEUCHBIX BJIY KIETOK B TPaHyJIPHOM CIIOC
3y04aTOl M3BIIIMHBI y )KHBOTHBIX, moy4aBmmX PPF1 u coneBoii pacTBOp. DTH Pe3yabTaThl ACMOHCTPHPYIOT, UTO C
TOYKH 3PCHHS MPOJH(PESPHPYIOIUX KICTOK, CTHMYJIHPOBAHHE 3HAYHTCIBHO BO3PACTACT B TPYMIE, MOJTyYaBINCH
JCUCHUE B TCUCHHE 5 IMOCICIOBATCIBHBIX CYTOK C MOCICAYIOICH OyCTCpPHOW M030H, MO CPABHCHHIO TPYIIIAMH,
TOJIYYABITUMH JICUCHUC B TCUCHUC 5 WK 7 TOCICAOBATCILHBIX CYTOK O¢3 mocaeayromeii OycTepHoi 10361, Kpome
TOTO, OyCTEpHOE JICUCHUE 3HAYNTEIHHO MOBBIIIACT BEKHBAEMOCTD KICTOK B IIEJIOM. Bce JaHHBIC MPeICTAaBICHBI KaK
cpeanee + cranmaprtHas ommoOka cpeanero; PPF1-5d-B, PPF1-7d-B npotus coneBoro pacteopa ***  P<0,001, *P <
0,05, ANOVA c anocrepuopubiM anamu3zoM Jlanuerra. PPF1-5d mpotus PPF1-5d-B +P<0,05, T-kpurepuii ams
HE3aBHCUMBIX BBHIOOPOK. (n: coseoii pacteop = 7, PPF1-5d = 8, PPF1-7d = 7, PPF1-5d-B = 8, PPF1-7d-B = 7).

Ha ®wur. 16 mpeacTaBICHO KOJHYCCTBO IMOJIOKHTCTFHO-MCUCHBIX OJIY KICTOK B TPaHyIAPHOM CIIOC
3yO4aTOH W3BWIMHBI Y KHBOTHBIX, MOJy4YaBIINX Moioayko IumasMmy, PPF1 u comesoif pacTBop. 3TH pe3ysbTaThl
JEMOHCTPHPYIOT, uTO 3(h(PekThl, HabmomacMple ¢ OyCTepHOI M030H, HE CBA3aHBI C NMOBBIICHHEM OOINErO YHCIa
MPHUCY TCTBYIOMIMX PO TH(CPHUPYIOMHX KICTOK, HO CBA3AHHI C YCHIICHHCM MCXAHH3MA BBDKHBACMOCTH, BBI3BAHHBIM
BBCACHHCM OyCTCPHOI 10351, Bee JaHHBIC MPEACTABICHBI KAK CPEIHES & CTAHAAPTHAS OMIHOKA CPSAHETO; (1; CONICBOH
pactsop = 4, PPF1-5d = 7, PPF1-7d = 6, PPF1-5d-B = 7, PPF1-7d-B = 6).

f. Tlpumep 6

Nmeromyrocs B mpomaxe PPF («PPF1») BBOAMIM B3pOCJBIM MBIIIaM (BO3pacToM 3 H 6 MECAIEB) C
ocnabneHabM uMMyHUTETOM (NOD.Cg-Prkdscid I2rgtm 1 Wjl/Sz), mummsa «NSG»). Bce wMpimm Obumn
pactpeesieHsl MEXKIy TPYIIAMH JICUEHHUS TI0 YETBIPEM PA3IMYHBIM KPUTCPUAM: OLIEHKA THE30BAHUA B JOMALIHEH
KJIETKE, HAYaJIbHAS Macca Tella, PACCTOAHUE, IPOHICHHOE B TECTE KOTKPHITOTO MO, U % BPEMEHH, IIPOBEACHHBII
B LCHTPE OTKPBITOTr0 Mo [loce ompeaeaeHus TPy b, MbIIIAM BBOIMIH BHY TPHOPIOMHHHO (B/0) mpenapar B1Y
B ©CB ((pocdarusrii Oy pepHBIii CONCBOI PaCTBOP) MPH KOHCUHOH KOHICHTPALUH, paBHOH 10 MI/MII, TO3HPOBAHHBIH
mo 150 mr/kr B TeueHue 5 cyTok. Benen 3a 3TuM MbImaM BBOJIIH COJIeBOH pactsop wm PPF1 BHyTpuBEeHHO (B/B) B
TE4CHHUE 7 MOCICAOBATENBHBIX CYTOK (PEPBIBHCTOC MPHUMEHEHHE). [T0AMHOKECTBY MBIIIEH, KOTOPBIM BBOJMIH KAaK
coneBoi pacteop Tak u PPF1, B kIeTKH yCTAaHOBIIN KOJIECA AKTHBHOCTH. MBIIICH yMEpIIBILLIH Uepe3 3 cyTok, 10
CYTOK HIH 42 CyTOK MOCIIC 3aBEPIICHHS MPEPBIBUCTOTO MPHMCHEHUSL.

Ha ®ur. 17 npeacraBieHO KONHYECTBO IMOJOXKHTEIbHO-MeueHbIX DCX KIETOK B TPaHYJSIPHOM CIOC
3yO4aTOH W3BHIIMHBI Y 3-MECAYHBIX >KHBOTHBIX NSG, kotopsiM Beomwu PPF1 wimm coneBoit pacTsop, ¢ kKojecaMu
aKTHBHOCTH WiH 0Oc3 HHUX. Bce naHHBIC NMpeAcTaBiCHBI KaK CPEAHEE + CTAHAAPTHAS OIMHOKA CPEIHETO; KOJECO
AKTHBHOCTH 4epe3 42 CYTOK NMPOTHB COJCBOTO pacTBOpa uepes 42 cytok *** P<0,0001, *P < 0,05, ANOVA ¢
anoctepuopHeM aHanmu3oM JlanHetta. Koneco axrueHocTH npotuB PPF1 uepes 42 cytok +++P<0,001, f~kputepnii
JUT HE3aBHCHMBIX BBIOOPOK. (1: CONEeBOi pacTBop uepes 3 cyTok = 8, PPF1 uepes 3 cyrok = 8, PPF1 uepe3 10 cyTok
=7, 6azoBbIi pacTBop uepes 42 cyTok = 8, PPF1 uepes 42 cytok = 8, Koseco akruBHOCTH uepe3 42 cyTok = 8, kosreco
aktuBHOCTH + PPF1 uepes 42 cytok = 8). Ha ®ur. 17 Taike NpeaCTABICHO KOJUYECTBO MOJIOKHTEIbHO-MEUCHBIX

DCX keTok B rpaHyIApHOM CIIOC 3yOUaTO W3BHIMHBEI Y 6-MECAUHBIX KHBOTHBIX NSG, kotopeiM BBoamIH PPF1
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HITH COJIEBOH PAacTBOP, C KOJIECAMH aKTHBHOCTH WK O¢3 HuX. Bce qaHHbIe peacTaBIcHbI KAk CPEIHEE + CTaHapTHASL
OIIHOKA CPEHETO; KOJIECO aKTHBHOCTH 4epe3 42 CyTOK MPOTUB COJICBOTO PacTBopa uepes 42 cyTok **** P<0,0001,
**P < 0,01, ANOVA ¢ anocrepuopHsiM aHamu3oM Jlannerta. Komeco aktusHOCTH mpotus PPF1 uepe3 42 cyTtok
+++P<0,001, f-xputepuii 111 HezaBUCHUMBIX BBIOOPOK. PPF1 uepes 42 cyTok mMpOTHB COJICBOTO pacTBOpa depes 42
cyTok +P<0,05, f-xputepuii 111 HE3aBUCHMBIX BRIOOPOK. (11: COJIEBOH pacTBop uepes 3 cyTok = 7, PPF1 uepe3 3 cyTok
= 8, PPF1 uepe3 10 cyTok = 6, coneBoit pacteop uepes 42 cytok = 8, PPF1 uepes 42 cytok = 6, Koneco akTHBHOCTH
yepes 42 cyTok = 8, koneco aktuBHOCTH + PPF1 uepes 42 cyTok = 9).

Ha ®ur. 18 mpeacTaBicHO KOJHYESCTBO MOJIOKUTCIBHO-MEUCHBIX Ki67 KIETOK B TPaHYJSIPHOM CJIOC
3yO4aTON W3BHIIHHBI Y 3-MECSYHBIX KHBOTHBIX NSG, kotopsM BBoguan PPF1 umm coneBoii pacTBop, ¢ koaecamu
AKTHBHOCTH WK 0Oc3 HHUX. Bce naHHBIC NMpEACTaBICHBI KaK CPEAHEC + CTAHAAPTHAS OINHOKA CPEOHETO; KOJECOo
akruBHOCTH + PPF1 wepe3 42 cyTok mpoTuB CONEBOTO pacTBopa uepe3 42 cyTtok *** P<0,001, ANOVA ¢
anoCTEPHOPHBIM aHAMU30M JlaHHEeTTa. (n: COIeBOM pacTBOp Uepes 3 cyTok = 6, PPF1 uepes 3 cyTtok = 6, PPF1 uepes
10 cyTok = 7, coneBoil pactBop uepes 42 cytok = 8, PPF1 uepes 42 cytok = 8, Kosieco akTHBHOCTH uepe3 42 CyTOk
= 8, xoneco aktuBHOCTH + PPF1 uepes 42 cytok = 8).

Ha ®wur. 18 Tarcke MPeaCTaBICHO KOJTUYCCTBO MOJOKUTCIHHO-MCUCHBIX Ki67 KIICTOK B TPaHY IAPHOM CIIOC
3yO4aTOH W3BHIIMHBI Y 6-MECAYHBIX KHBOTHBIX NSG, xotopsiM Beoawmn PPF1 wmm conesoit pactsop, ¢ kojecaMu
aKTHBHOCTH WiH 0Oc3 HHUX. Bce naHHBIC NMpeACTaBICHBI KaK CPEAHEC + CTAHAAPTHAS OINHOKA CPEIHETO; KOJECO
aKTHBHOCTH 4epe3 42 CyTOK IPOTHB COJIEBOTO pacTBOpa uepe3 42 cytok *** P<0,001, *P < 0,05, ANOVA c
AnOCTEPHOPHBIM aHAMH30M JlaHHETTA (1 COJICBOH PacTBOP depe3 3 cyTok = 7, PPF1 uepe3 3 cytok = 7, PPF1 uepes
10 cyTok = 8, coneBoil pacTBop uepes 42 cytok = 8, PPF1 uepes 42 cytok = 7, Koneco akTuBHOCTH uepe3 42 CyTok
=7, xoneco aktuBHOCTH + PPF1 uepes 42 cytok = 9).

Ha ®wur. 19 npeactaBicHO KOIMYECTBO MOJIOKUTCIBHO-MEUCHBIX BJ[Y KIETOK B TPaHyJSIPHOM CJOC
3y04aTON M3BUIIUHBI Y 3-MECAUHBIX U 6-MECIUHBIX KUBOTHBIX NSG, koTopbiM BBoAUIM PPF1 1 coneBoif pactsop,
C KOJICCAaMH aKTHBHOCTH WM Oc¢3 HuX. Bce maHHbBIC MPeACTaBJICHBI KaK CPeaHEe £ CTaHAAPTHAA OIIHOKA CPETHETO;
kojneco aktusHOcTH + PPF1 uepe3 42 cyTok mpoTtus 6a30BOro pactsopa uepes 42 cytok *** P<0,001, ANOVA ¢
anocTepuopHbIM aHamm3oM JlaHeeTta. (**** P < 0,0001; *** P < 0,001; ** P < 0,01; * P < 0,05, ANOVA ¢
amoCTECPHOPHBIM aHAIU30M JIaHHETTA).

OTH pe3ybTaThl ACMOHCTPHPYKOT, YTO CYINCCTBYCT 3HAYMTCIBHOC YCHICHHC HeiporcHe3a ¢ PPF1 wm
KOJICCOM aKTHBHOCTH MO CPABHCHHIO C 0A30BBIM PACTBOPOM dYepe3 6 HEACHb MOCIC JO3HUPOBAHHA Y 3-MECSTIHBIX
mermeii NSG. Kpome Toro cymecTByeT 3HAUMTEIbHOEC yCHIcHUE Heliporenesza ¢ PPF1 m koecoM akTHBHOCTH 110
CPaBHCHHUIO C KOJICCOM aKTHBHOCTH OTJCJBHO uepe3 6 Henaesdp mocie mo3uposaHus v 3 mermmed NSG. Taroke
CYIICCTBYCT 3HAYHTCIBHOC YCHJICHUC HeiporcHesa ¢ PPF1 W koIeCOM aKTHBHOCTH MO CPAaBHCHHIO C 0a30BBIM
pacTBopoM dHepe3 6 HEACTs TOCIC AO3HPOBAHHA y O-MecauHbIX Mbimeii NSG.  3TH pesymsTaThl Takke
JEMOHCTPHPYIOT, UYTO CYIIECTBYET 3HAYMTENBbHOEC ycHicHHE Helporene3a ¢ PPF1 u kodecoM aKTUBHOCTH IO
CPaBHCHHUIO C KOJICCOM aKTHBHOCTH OTJCJBHO uepe3 6 Heaedb mocie no3upoBaHus v 6 mermmed NSG. Taroke
CYIICCTBYCT 3HAUMTCIBHOC YCHICHAC MPOoH(epanuy KIeTOK-npeamecTBeHHAKOB ¢ PPF1 1 konecom akTuBHOCTH TIO
CPaBHCHHIO C 0A30BBIM PACTBOPOM Hepe3 6 HEENb MOCIE JO3UPOBAHHUS Y 3-MECAIHBIX H 6-MECSYHbBIX MbImei NSG.

OTH naHHBIE ¥ B3pocabixX Mbimei NSG B BozpacTe 6 MECSAIEB YKAa3bIBAIOT HA BO3MOXKHBIC CHHEPTCTHICCKHIE
3¢dexrs! puznueckux ynpaskHeHui u BBeacHuA PPF1, 4To mpuBOAUT K 3HAYUTEILHOMY NOBBIIICHUIO HEHPOTCHE3a
M0 CPAaBHCHHIO C yNpaskHeHHEM WiH jedeHueM PPF1 otnemsHO. D10 moanepskuBacT MOTCHIHAIBHYIO MOJIC3HOCTD

neucHua PPF1 B coueTtannm co cxeMOH yHpaykHCHHH B KIMHHYCCKHX YCIOBHAX. Kpome TOro, 3TH JaHHBIC
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CBHACTCIBCTBYIOT O TOM, YUTO CYLICCTBYCT 3HAYUTCIIBHBIM TOTCHIIHAT HeﬁporeHesa B MO3r¢, KOTOpHﬁ MOJKET OBITh

JOCTUTHYT IMYTEM HECKOJIbKUX HC3aBUCHMBIX HIH NCPCKPBIBAIOIUXCA MEXAHU3MOB.

g. Ilpumep 7

PPF1 nmm KOHTPOJIBHBIH COIEBOH PacTBOP BBOJMIH ABYM IPYyIIIaM JcUCHHA 11-MeCauHBIX MBIICH C
ocnabrneHHsM uMMyHETETOM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/SzJ, maaus «NSG»). Bce MpImy nostyyany B/B
unbekuuy 150 mxor PPF1 wm coneBoro pacteopa Ha OJHY A03Y B TEUCHHE CeMH CyTOK noapsan. Koseco
aktuBHOCTH (MedAssociates) moMematy B KICTKH MBIICH, 0003HAYCHHBIX Kak OeryHsl (n = 8, n= 8 mia PPF1 u
COJICBOTO PacTBOPA), HAUWHAS C 7 HEACTH UccaeaoBanusI. KomriecTBo 060pOTOB KOJIECa PETHCTPHPOBAIH B
TE4YCHHUE 5 CyTOK MOAPAA, THEM U HOUBIO.

Ha ®wur. 20 mpeacTaBIeHO KOJHYESCTBO 00OPOTOB KOJIECA B TCUCHHE 3aJaHHBIX IIEPHOIOB BPEMCHH, C
3aTCHCHHOW 00JIACTHIO, YKA3hIBAIOIICH TEMHBIN UK. t-KPUTEPHHA IS HE3aBUCHMBIX BHIOOPOK OBLI HCTIOJIb30BaH
JUTA OIICHKH CTATHCTHYECKON 3HAYHMOCTH 001Iero mpodera Kak Ui TPy I, IOy YaBIIHNX JICUCHAC, TaK U I TPYTII,
HE MOJTYYaBIIHX JICUCHHE, B CBETJIBIC H TEMHbIC ITUKIIBL. [Ipo(huii nposBICHIA PUTMHKA OBLTH H3BJICUCHBI U
0XapaKTEPH30BAHBI C HCIOIb30BAHIEM AHATU3A BPEMECHHBIX H YACTOTHBIX JAHHBIX A CEPHH U3 13 BpEMEHHBIX
TOYCK, OTACIBHO AT KAKIOH MBIIIH U3 TPy, MOMy4YaBIIUX JCUCHHUE, TAK U I TPy, HE NOTy4aBIINX JICUCHUE, C
IIATHIO CEPHAMHE W3 13 BpEeMEHHBIX TOUCK HA MBIIb. [lepro, (aza u aMImmTy Aa MPEACTaBISIIH COOOH MapaMeTpBhl,
ONPEACICHHBIE I KAKIOTO PUTMA, H UX CPABHUBAJIM MEKAY ABYM: IPYNIIAMH C UCTIOJIb30BAHHEM t-KPHTEPHS 1A
HC3aBHCHMBIX BBIOOPOK. Mpbimm, koTopbiM BBoaAWH PPF1, mpo0ekami 3HAUUTEIBHO OOJTBINE, YeM KHBOTHBIC,
KOTOPBIC HE MOJTYYaIH JICUCHHA, YTO ABJHICTCA MOKA3ATEICM NOBBIICHHON IBUTATCIbHON AKTHBHOCTH. MbIIeH
MOJBEPTAH TECTY TOPSUCH MITACTHHKY, YTOOBI TPOKOHTPOJIHPOBATh OTHOCHTEIFHO HOPMAJIbHBIX O0JICBBIX
OILIYIICHHH B HX Jamax. I1oTeps qyBCTBUTEIBHOCTH MOIJIA MOBIMATH HA MPEABLAY IUC MOBEACHUCCKUC MOKAZAHHA.
TecTupoBaHue ropsuci MIACTHHKON MPUBEIO K HEOOIBIIOMY YBEIHUYCHHIO AKTHBHOCTH ITOCIIC BO3BPALICHUS B

KJICTKY KOJIECa aKTHBHOCTH, YTO BHUIHO IO CKAUKy 000POTOB KOJCca, YKA3aHHBIX B 00BEACHHOM cerMeHTe ®ur. 20.

h. Tipumep 8

PekoMOHHAHTHBIN aTbOyMUH YeIoBeKa («puAnpOymum», Albumedix, Ltd, Hortuarem, CoetuHCHHOS
KoponescTBo), OCBETICHHY IO IUIa3My MOJIOA0TO denoBeka («MID») mim KOHTPOJIbHBIH COJIEBOH PACTBOP BBOIMIIH
10,5-mecsraHBIM MBIIaMm ¢ ocaadneHHbIM umMy HUTeTOM (NOD . Cg-Prkdscid 112rgtm 1 Wj1/Sz], marmsa «NSG»).
Bce xuBoTHBIC oay4amd 50 mr/kr BY B/6 B 1 HEACIIO 10 7-CYTOYHOTO MPCPHIBUCTOTO MPHMCHCHHA.
PuAms6ymus 1 MIT pazbasisamu 1o 50 mr/m B Boae o uasekumit (BN, 0,9 % coneroii pacteop). Bee Mbmm
moyyanu B/B wEBCKIEH 150 Mxt puAmsOymuHa, MIT wim coIeBOTO pacTBOpa HA OTHY J03Y B TCUCHHC 7 CYTOK
noApsAx. Melnel yMEepIBILLIH Yepe3 6 HeACTb MOCe MOCICAHUX CYTOK JICUCHHS.

Ha ®ur. 21A npoaeMOHCTPHPOBAHO KOJIMUYECTBO BBDKUBIINX KIIETOK BO BCEX 3 IPyIIax,
ompeneneHHOE kommuecTBoM b /1Y -MeueHBIX KaeTok B 3youaToii m3smmmHe («DG»). Monoaad miasMa 3HAUYATCITIEHO
VBEJIMYHAIIA BELKABAEMOCTD KIETOK IT0 CPABHCHHUIO C (PH3HOIOTHUECKUM PACTBOPOM H PYATEOYMHHOM, TOTJA KakK
PpYAIBOYMHH HE 0Ka3aJ1 CYIICCTBEHHOTO BIISAHHS HA BEDKHBACMOCTD KIICTOK. Bce JaHHbBIC MPEICTAaBICHBI KaK
cpexHee + cTaHmapTHAS ommoOKa cpeaHero. (¥**P<0,001, f-xpurepuii 111 HC3aBUCHMBIX BRIOOPOK).

Ha ®wur. 21B npoaeMOHCTpHPOBaHO KomdecTBo okpamusanusa DCX Bo Beex 3 rpymnmax,
ompeaeieHHOE KoamuecTBOM DCX-IOTOKUTETBHBIX MEUCHBIX KICTOK B 3yOuaroii m3smmmHe («DG»). Momogas
IJIa3Ma 3HAYUTEIbHO YBEINYNIIA HEHPOTEHE3 IO CPABHEHUIO C COJICBBIM PACTBOPOM U PYAIILOYMHHOM, B TO BPEMs

Kak pUAITBOYMUH OBLI CBA3AH CO CHIDKCHUEM HEHPOTCHE3a, IO CPABHCHUIO C KOHTPOJIBHBIM COJICBBIM PACTBOPOM.
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Bce manHBIe IpeacTaBICHBI Kak CpeHEE + CTaHAApTHAS ommOKa cpeanero. (¥*¥P<0,01;***P<0,001, f-kpurepmit

JUTA HE3aBHCHMBIX BBIOOPOK).

1. Tlpumep 9

JlcconmMpoBaHHbIC CMEIIAHHbIC HEHPOHHBIC KJICTKH, MOJY YCHHbIC H3 KOPBI F'OJIOBHOTO Mo3ra Mbimi E16,
BBICCBAJIY ¥ BRIPAINMBAIY HA 48-7Iy HOUHOM MY IbTHIJICKTPOAHOM IutaHmere (Axion Biosystems). Kaxkmas nyHka
COICPKHUT 16 3NEKTPOAOB, KOTOPBIC HAXOIATCS B (DU3HUCCKOM KOHTAKTE C BHICCSTHHBIMH HCHPOHHBIMHE KJICTKAMH, H
H3MEPSET TOHKHEC H3MCHEHHS B CBOICTBAX KJICTOUHBIX MEMOPAH. 3Ta yCTAHOBKA MO3BOJIICT OLCHUTD PA3THYHbIC
TapaMeTPsl, YTOOBI MOy YHTh HHPOPMAIHIO O HEHPOHHOH MUKOBOI AKTHBHOCTH MOBEICHHS IPH HATPCBAHUHT HA
YPOBHE OIHOTO HJICKTPO/A, a TAKKE HHMOPMALHIO O CTCIICHH HEHPOHHOMN CBA3H My TEM OLCHKH CHHXPOHHOCTH
HEHPOHHBIX CBOMCTB HArPEeBa MEKAY HECKOJIBKHMH JJICKTPOAAMU BHY TPH JIy HKH.

HeiipoHHbIE KyIbTYpBI IOJACPKHBAIH B IPUCY TCTBHH YCIOBHUIT 00pa00TKH HaumMHAs C 1 CyTOK. YCIOBHA
o0padoTku BKIFOUaTH cpeay Neurobasal mmroc modasky B27, comepaxamyro 10 % (06./00.): peKOMOWHAHTHBIIH
anp0yMuH yenoseka ((«puAmsoymum», Albumedix, Ltd, Hortuaren, Coeaquaernoe Koponesctso), PPF1 wmm
HAS1. ©Cb npencrasisin co00i KOHTPoIb. HeHpoHHYI0 aKTHBHOCTD H3MEPSAIH Ha 7-¢ CYTKH U 14-¢ CyTKH B
KyJIBTypC.

Ha ®wur. 22 npencrasieHo, uTo 7 cyTok 00padoTku PPF1 nprBemy K y BEIMUCHUIO AKTHBHOCTH HEHPOHHON
CCTH IO CPABHCHHUIO C KOHTpOJIeM, 00padoTkoii puAmsoymmroM mm HAS1. HAS1 npeactasmaet co0oi MMCIOTIHIACS
B mpogaxke HAS ¢ domee uem 95 % ampOymMuHA YeIOBEKA (MO0 OTHOIICHHIO K OOMICMY KOJWYCCTBY Ocnka) B 5 %
pactBope (Macc./06., 50 1/1), moayUCHHBIH METOIOM (DPPAKIMOHHPOBAHUA B XOJIOJHOM CIHPTS, U IOJIYYCHHBIN H3
00BCIMHCHHOM YeTI0BeUeCKO mia3Mbl 0T AoHOPOB. Kakx PPF1, Tak m HAS1 mocTasmsuim B 5 % pacteope (Macc./00.,
50 1/m) u pas6asisum B cootHomennn 1:10 cpenoit Neurobasal ¢ nob6aska B27. Bimsgame PPF1 Ha akTuBHOCTB
HEHPOHHOM CETH COXPAHACTCA HA NMPOTSHKCHUHU 14 CyTOK B KyJbType. JTO yKasbiBacT Ha 1o, 4to PPF1 cBs3an c
AKTHBH3AIHNCH CO3PEBaHUA HEHPOHHOM ceTH. J[aHHbIE MPEeICTABICHBI KAK CPeIHEE + CTAHAAPTHASA OMIHOKA CPEIHETO.

(*P < 0,05, f-xputepuii 4711 HE3aBUCUMBIX BBIOOPOK).

j. Tipumep 10

OCBCTIICHHYIO TIA3My KpoBH craporo ueiaobeka (CII) wimm CTCPHIBHBIH CONCBOH PacTBOP BBOJHIH 8-
HCICTBHBIM (MOJIOJBIM) MBIIAM ¢ ocnabicHHbIM uMMyHHTETOM (NOD.Cg-Prkdscid I2rgtm 1 Wj1/Sz), muams
«NSG»). B kakaoM 3KCICPHMCHTC MBIIICH PAacTPSACTATIN MO MACCe B Pa3HBIC TPYNIBI JCUcHHA. Bce Mpmmam
BBOJWIH B/0 B TCucHHUC 5 mocieaoBaTebHBIX cyToK 150 mr/kr BAY B crepunsrom ©CB. Tlocne seeacHus bY
OCYINCCTBIIUIA B/B BBEACHHE CTAPOH IUMA3MBI B PAa3IMYHBIX Hapaaurmax jeueHus mpu 150 mxa Ha 1mo3y. Bee
MapaaurMel ykasansl Ha @mr. 23.

Ilapaouema | BKIFOYACT WHBECKIUH JBA Pa3a B HEACTIO, B 00meH croxuoctd 10 HHBCKUWI B TeUCHHE 5
Heeab. | HCTONMOTHYCCKUH aHAMA3 MPOBOJWIH depe3 48 HacoB MOCHC MOCICAHCH MO3BI WmasMmbl [lapaduema 2
BKJTFOYACT HHBEKIMH TPH Pa3 B HEACIIO, B 00micH ciokHOocTH 10 MHBEKIHiT B TeUueHHE 4 HEEINb, C THCTOJIOTHYCCKAM
aHamm30M 4epe3 48 wacos mocne mocieaHel 10361 B napaocuzme 3 MpIam OCyIIECTBISLIH BBEACHUE SKECYTOYHO B
TEUYCHUE 7 MOCICAOBATCIBHBIX CYTOK H C THCTONOTHYCCKHM AHATU30M depes3 48 4acoB MoCie MOCIeAHEH n03bl. B
napaouzme 4 MBIIIaM OCYINECTBIILIH BBEACHHE SKECYTOUHO B TEUCHUE 7 IOCICIOBATCIBHBIX CYTOK H C aHATH30M
yepes 21 cyTku mocie nocaeaHe 7036l Mo3r MblmieH, KOTOPBIM BBOJIIIH CTapyIo IIa3My, OBUT IPOAHATH3HPOBAH B
OTHOLICHWH MapKkepa SHaoTeiuanbHoro BocmajeHusi VCAM-1 B rummokamie W B OTHOIICHHH KOJIHYECTBA

HOBOOOPA30BAHHBIX HCHPOHOB, HA KOTOPOC YKa3bIBAKOT Aa0mkopTuH (DCX)-momoKuTeapHbIC KICTKH B 3yOuaTol
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mpumnHe. VCAM-1 Bmsyammsuposamu Ha Hamamatsu NanoZoomer HT (Hamamatsu) mocie nMMyHOTHCTOXHMHH
Ha 30 MKM CBOOOIHO IUIABAIOIIHX CPE3ax M AHAJIM3HPOBAIH C HCIOJIb30BAHUEM MPOTPaMMHOTO obecnieueHus Image
Pro (Media xubepretnka). DCX-MOMOKUTETBHBIC KICTKH B 3yOUarofl M3BHIMHEC MOACYUTHIBAIN >KHBBIMH HA
IHPOKONOIHOM MuKpockone Leica (Leica).

Anamm3 mpoueHta VCAM-1-nonoxurenpHolt obmactu B runnokamme (®ur. 24) IEMOHCTPUPYET, 4TO
SHIOTEIHATIbHOC BOCTIAJICHHE 3HAYHTCIIBHO YBEIMIMBACTCS Yepe3 48 UacoB MOCIE MOCICTHETO BBCACHHSA IIA3MBI C
TCHACHLUCH JO3HPOBAHUS ABa pa3a B Henemo (Dur. 24A), W 3HAUHTEIHHO YBEIHYHBAIACH TIOCIC BBSACHHS TPH Pa3a
B Heaemo (®ur. 24B) u npepoBucToro mpumeHeHus (@ur. 24C). Yposau VCAM-1 yxe He ObUTH 3HAYHTEIBHO
MOBBIIICHHI uepe3 21 CyTKu mocie BBeACHUA NocaeaHel 036! miasMsl (Pur. 24D).

Bo3netictBue Ha mabIKOPTHH HAOMOAANOCH TOJBKO MOCTC 3-4 HEACTHHOTO NMEPHOJA BPEMCHH, TAaK UTO
koydecTBO D CX-IONI0KATEIBHBIX KICTOK OBIIIO0 MPOAHATIH3HPOBAHO B 3yOUaTOH M3BHIMHE B mapaaurMax 1, 2 u 4.
AHanu3 mpoaeMOHCTPHPOBAJ, YTO HE OBLIO HUKAKOTO 3(p(hekra cTapoil mma3Mbl Ha HEHPOTCHE3 NMPH MapagurMax
JIO3WPOBAHUS C BBEACHHEM JBa pa3a B Heaenro (Pur. 25A) uim Tpu paza B Henemo (®ur. 25B), onHako mpepeIBHCTOE
MPUMCHCHAC B TCUCHHC 7 TOCICAOBATCIBHBIX CyTOK (@ur. 25C) mpuBOOWIO K 3HAYNTCIHHOMY CHIDKCHHUIOQ
koymgecTBa DCX-TIONOKATETBHBIX KICTOK. OTH JAHHBIC MO3BOJIIFOT MPEATIONOXKHTh, YTO TOJBKO HMPEPBIBUCTOC

NPUMCHCHHUC IIA3MBI CTAPOTO YCIIOBCKA OKA3BIBACT CYICCTBCHHOC BO3ACHCTBUC HA HCﬁpOFGHGS.

k. TIpumep 11

Msimeit NSG Bozpacrom 8 Heaenb, KOTOPBIM BBOAMJIM B TEUCHHE 7 MOCICIOBATEIBHBIX CYTOK ILIA3ZMY
CTaporo 4YeiOBCKA (65-68-TCTHETO NMPOHCXOXKACHHE), TCCTHPOBANIH C HCMOJH30BAHHCM MOIH(DHIIMPOBAHHOTO
nmabupuHTa BapHeca Ha 4 HEOeMO MOCHE MOCHCAHCH WHBEKIWU CTapod miazmel. Ha ®ur. 26 mpeacraBicHa
BPCMCHHAS JUHAMUKA 3aJCPKKU BBIX01a U3 JabupuHTa bapHeca u ykazaHO BpeMs, HCOOX0AUMOE A1 JOCTHKCHUS U
BXOJa B BBIXOJHOC OTBepcTHC A Mbiueit NSG, KOTOpHIM BBOMIIH CTApyIO IUIA3MY H COJCBOH pactBop. He
HA0JI0AATIOCh HUKAKUX CYIICCTBEHHBIX PA3IUUUI B 3aJCP/KKE BBIXOJA MEKAY I'PYIIIaMH, HO HA 4-€ CYTKH MBIIIH,
KOTOPBIM BBOJIIIH CTAPYIO IIa3My, BBINOIHAIM €TI0 Xy KE, YEM MBIIIH, OJIy 4aBIIHEC KOHTPOJIBHBIN COJICBOH pacTBop.
OTH JaHHBIC YKA3bIBAIOT HA CHIDKCHHE OOYYEHMA M IAMATH, CBA3AHHBIX C (DyHKIMEH rummokaMma, B 3afade Ha
MPOCTPAHCTBCHHYI0 NaMATh. BcCe JaHHBIC NPEACTABICHBI KaK CpPEeaHEEe + CTAaHJAPTHAS OINHOKA CPEIHETO.

Jeyxdaxropusriit ANOVA, anoctepuopHslii kputepwuii [1linnaka).

Ha ®wur. 27 mokazaHa cpeHssl 3a7ep>KKa BBIXOJA B TCUCHHE MOCICIHHX TPEX HCIBITAHHH B JAOWPUHTE
BapHeca Ha 4-¢ cyTku. MpITmH, KOTOPHIM BBOJWIH CTAPYIO IUIA3My, MPOJCMOHCTPUPOBATH TCHACHIHIO K 60ice
BBICOKOH 3a/ICpKKE BBIXOJA, YTO YKA3bIBACT HA HAPYHICHHE (PYHKUWH MAMATH. Bce maHHBIC MPEeICTaBICHBI KAk
CpeaHee + CTaHTAPTHAS OMIHOKA CPSIHETO. (F~KPUTCPHUil A1 HC3ABHCHMBIX BRIOOPOK).

Ha ®wur. 28 npencrapieHa pa3HALA B 3aCPKKE BBIXOa MKy HenbITaHmsaMu 1 1 3 B madupunTe bapreca,
W IPOAECMOHCTPHPOBAHO, YTO 3TH HCIBITAHHSI MOTYT OBITh HCIIOJB30BAHBI B KAYECTBE MEPHI OOYUCHHS B TCUCHHC
OJTHUX CYTOK. MBIIIH, KOTOPSIM BBOAWJIH CTAPYIO IUIA3MY, HMEIH 3HAYUTEIBHO 00Jice HU3KYIO PA3HOCTD B 3a1CPIKKE
BBIX0/Ia ME)KAY 3THMH HCCICIOBAHMAMHE, YTO YKA3bIBACT HA CHIDKCHHC CIIOCOOHOCTH K oOyucHmIo. Bce maHHBIC

MPSACTABICHBI KaK CPESIHEE + CTaHAAPTHAA ommOKa cpeanero. (¥P < 0,05, r~kputepuii 1711 HE3aBHCUMBIX BEIOOPOK).

Ha ®wur. 29 npencrasiaeHs!l pesyibrarsl KIIL[P, xoropas OBLT HCHONB30BaHA AT KOJHYCCTBCHHOTO

onpeaencHus ypoBHe MPHK pa3imiHbIX MapKepoB, CBA3AHHBIX C HECHPOTCHE30M M CHHANTHYCCKOH (by HKITUCH.
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OtHocuTenbHBIE YpoBHH 3Kcmpeccun nadnkopruHa (DCX), mapkepa 11 HOBOOOPA30BAaHHBIX HEHPOHOB, OBLTH
YMCHBIICHBI B COOTBETCTBHHU C THCTOJIOTHYCCKUM aHAJIH30M 3TOTO Mapkepa. Kpome Toro, HabIroJamich TCHIACHIUT
K CHIDKCHHIO YpOBHA vglutl (BE3HKyJAPHOTO IJIyTAMAaTHOTO TpaHcmoprepa 1), Mapkepa IyTaMaTIPrHYECKUX
CHHAIICOB, CHHANTHYCCKOTO Mapkepa synl (cunamcusa 1), tujl (6era-tyOymuna III) u bdnf (ueiiporpodrueckoro
(paxTOpa rOJOBHOTO MO3ra). JTO CHIDKCHHUE YKA3BIBACT HA OOINEe HAPYIUICHUE CHHANITHYCCKOW U HEHPOHHOH CETH B
MO3T¢ MBIIICH, KOTOPBIM BBOJWIIU CTApYIo I1a3My. Bce JaHHBIC MPEACTABICHBI KAK CPEAHEE + CTAHAAPTHAA OIHOKA

cpeanero. (*P < 0,05, f~kpurtepuii 415 HE3aBUCUMBIX BEIOOPOK).

1. TIpumep 12

Monoasix (8-HeaeabHBIX) MbIICH ¢ ocnadbacHubM umMyHATeTOM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/Sz],
muaAS «NSG») pacnpene s no Macce B pa3HbIC TPy bl JeUeHUs. JKHBOTHRIM HHBEIUPOBAIH TTOIKOKHO (1/K) 35
MTI/KT KAaWHOBOHW KHCIOTHI (Sigma) B CTCPHIBHOM COJICBOM PACTBOPC MM KOHTPOJBHBIA COJICBOI pacTBOP.
[Mepuepuaeckoe BBCACHHC KAWHOBOH KHCIOTHI MPHBOAWIO K OCTPOH CYIOPO’KHOH AKTHBHOCTH, BOCTAJICHHIO B
THIIIOKAMIIE, 4 B IOATPYIIIIC MBIICH Takke K rudemm Heliponos B obmactu CAl runmokxamma. Yepes 18a yaca mocie
HHBCKIUH KAHHOBON KHUCIIOTHI, MBINIAM BHyTpuBeHHO BBOAWTH 150 Mk PPF1 umm coneBoro pactsopa. Beenenue
PPF1 nm coneBoro pacTBopa NMpoJ0 DKAIH €KECYTOYHO B TeUCHHE B 001mei cnoskHocTH 5 cyTok (®@ur. 30). Tkans
cobmpamu mng aHanmm3a Ha 6-¢ CyTku. Bocmamuremsueic m3MeHeHHA B oOmactu CAl rummokamma ObLTH
MPOAHATH3HPOBAHEl TIOCIIC HWMMYHO(DIVOPSCICHTHOTO OKpAIIWBAaHUA HAa akTuBanuio wmukpormmu (CD68) wu
akruBammro actpounto (GFAP). Cpessl Busyammsuposamd Ha Hamamatsu NanoZoomer HT (Hamamatsu) mocie
HMMYHOTHCTOXHMHH Ha 30 MKM CBOOOIHO IIABAOIINX CPE3ax H AHATH3HPOBAIH C HCIIOJIb30BAHHEM IPOTPAMMHOTO
obecneucHna Image Pro (Media kubepHeTHKA).

Anamn3 mponerra CD68-monoxurenpaol obmactu B o0mactu CAl rummokaMma ACMOHCTPHPYET, HUTO
BBCICHHC KAMHOBOM KHCIOTHI TNPHUBOJUT K MOBBIMICHHONH MMMyHOpeakTuBHocTH (D68, uro mpeamosaraet
YBCIMUCHUE aKTHBAIMK MUKpOrauu (®ur. 31a). ITare cyrox BBeacHus PPF1 nmpuBeno K 3HAUUTCILHOMY CHIDKCHHIO
TmpOLECHTHOTO coaeprkanusi CD68-mon0KuTeIbHOM 00JaCTH H, CICA0BATEIFHO, CHIDKCHHIO AKTHBALIMH MUKPOTITHH.
AwnanoruunsiM  oOpazom, aHamu3 mnpoucHTa GFAP-momoxwurtensHO#t oOmactu (®ur. 31B) nemoHCTpHpyeT
3HAYATEIPHOC YBCIMUCHHEC IOCIC BBCACHHS KAWHOBOW KHCJIOTBI, KOTOPOC 3HAYHTCIBPHO CHIDKACTCS MOCTC
nosuposanusd PPF1. JlanHble CBHACTENBCTBYIOT O TOM, uTO PPF1 mMeeT ocTpoe MpOTHBOBOCTIATUTEIBHOE ICHCTBHE
B MO3TC MBIIICH, KOTOPBIM BBOJIIH KAWHOBYIO KHCIOTY. * P < 0,05 ogHo(pakTopHbii ANOVA ¢ anmocTepHOpHBIM

AHATTU30M MHOKCCTBCHHOTO CPABHCHUS I[aHHeTTa.

m. Ilpumep 13

Msemmam NSG B BO3pacTe 6 MCCALCB BBOIWIWIHN ¢:KCCYTOYHO B TCUCHHC OTHON Heaemn (7 cyTok), B/B, PPF1
HJTH KOHTPOJIBHBIA coJleBOi pacTBop B Ao3e 150 mxi (10 mr/mum). Bcem mprmam sBoaumu BJ1Y, 50mr/kr BJ1Y B/6
OJIMH Pa3 B CYTKH B T€ K€ Cy TKH, KOT1a OHH Moy 4t PPF1 vy KOHTPOIbHBIN CONCBOH pacTBOP. MBEIei pazaemsm
HAa B¢ KOropTel. IlepByr0 KOTOPTY YMEPHIBIANIH B CYTKH, HCMOCPEACTBEHHO MOCHEC 7 CYTOK OJHOBPEMEHHOTO
neueHud /1Y u PPF1. BTopyro KOropTy yMEpIUBIIN HA 7 CYTOK HO3KE, a >KHBOTHBIC MOJY4YadH JOMOJTHUTCIBHBIC
7 CYTOK €3keCyTOUHOro BBeACHHA BJ1Y.

Ha ®ur. 32 mpencTaBncHO KOJHYECTBO OKPAIICHHBIX KJICTOK B 3yOuaToi M3BHIMHE KOropT 1 m 2 (CrieBa
Hampaso). (OO0¢ KOTOpPTHI MPOACMOHCTPHPOBATH BO3ZPOCIIVIO MPOJH(PCPALHIO KICTOK B 3yO4aTOH H3BHIMHE IO

CPaBHCHUIO C KOHTPOJIBHBIM COJICBBIM pacTBOpoM. (*¥**p<0,001, f-xpurepuii 111 HE3aBUCUMBIX BBIOOPOK).
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n. TIlpumep 14

Mpemmam NSG B Bo3pacte 3 wim 6 MECAICB BBOJUIH CKECYTOYHO B TCUCHHC OHOW Heaemu (7 CyTOK), B/B,
PPF1 mmm 6a30B5lit coneBoif pacTBop. MeImeii 3aTeM yMepIusrium uepes 3, 10 um 42 cyTok mocie Toro, Kak OplIn
BBCIACHBI 7 CyTOYHBIX 103. Mo3r oxpammsamu Ki67, sSacpHBIM MapKepoM, KOTOPBIH HPUCYTCTBYCT TOJHKO B
POMH(EPUPYIOMHX KICTKAX, KOTOPBIH METHT HEPBHBIC CTBOJIOBBIC KJICTKU M KJICTKH-NPEAMICCTBCHHHIBI B JIC3BHH
3yOuaroil m3BmwinHEL. Ha ®ur. 33 BHIHO, YTO Y 6-MECSUHBIX MBIICH HAOIOJAIOCh YBEIMUYCHHE OOINETO YKCcia
KJIeTOK-npeqiecTBeHHUKOB (Ki67-monoxutenpbHbx mwm «Ki67 +») B 3yOuarodt m3pmimee Ha 10 cyTkm mocne
OKOHYAHUS 7-CyTOYHOM IMOCIEA0BATEILHON CXeMbl npepoiBrcToro npumeneHus PPF1. Ha ®wur. 34 npexacraBieHO
oxpammsanue (cBeribie obnactu) Ki67 B 3yOuaToit m3summHe Ha 10 cyTtku y mbimei NSG mocne okoHUaHUS 7-
CYTOYHOM IOCIICIOBATCIBHOM CXEMBI MPESPBIBUCTOTO MpuMcHEeHHA PPF1. 3T0 MOKA3BIBACT, UTO OJUH U3 BO3MOKHBIX
MexaHn3MoB AcicTeusa PPF1 B moBhIICHWH OOIICH BBDKHBACMOCTH KJICTOK M HCHpOTCHE3a HA 42 CYTKH TOCTC
TPEKPAIlCHAUS O3HPOBAHHSA MOXKET OBITh CBA3aH C TMOBBIICHHEM OOINETO YHCIA KICTOK-TPEIIICCTBCHHUKOB

(HEpBHBIC CTBOJIOBBIC KICTKH).

0. Ilpmmep 15

Nwmeromyrocs B mpogaxke PPF («PPF1») win KOHTPOIBHBIN CONEBOM PACTBOP BBOJWIH JBYM PAa3THUHBIM
TIOTYJLINUSIM MBIel B Bo3pacte 6 W 12 mecsnes ¢ ocmabnenasiM umMmyHHTETOM (NOD.Cg-Prkdscid I12rgtm 1
Wj1/Sz], maans «NSG»). Bcee sxuBoTHbIe nomyyamu 50 mr/kr BIY Ha 1 Henemo 10 7-CyTOYHOTO NMPEPHIBHCTOTO
TPUMEHEHHUS TECTHPYEMOTO arcHra. Bce mpimm nonyyanu /B mHbekimu 150 Mxa PPF1 nmm conesoro pacteopa Ha
OJIHY 703y B T€UCHHUE 7 CyTOK noapsa. OmHy KOTOPTY U3 KQKIAOH TPy Il JICUCHUS HCIIOJIb30BAH U HCCIICJOBAHMA
mpom()epanii U YMEPIOBILLIH YepPe3 6 HEACb MOCIIC TOCICAHCH BBSICHHOM TO3BI.

Ha ®ur. 35A mnpeactaBiacHO, 4YTO KOTOPTHI O-MECSAYHBIX MBIMICH, KOTOphIM BBOIWIH PPFI1,
MPOACMOHCTPHPOBAIM ~ 3HAYHUTCIBHOE  YBEIHYCHHE  KOJIMYECTBA  KICTOK-NPSANICCTBCHHHKOB,  KOTOPBIC
mudpeperuuposamucyk B HeHpoHsI (NeuN+) IO CpaBHCHMIO C KOHTPOJBHBIM COJICBBIM PAaCcTBOPOM, a TaKKe
YMEHBIICHHE KOJIUYESCTBA KICTOK-IPEALUICCTBEHHUKOB, kKoTophle TupepeHumpopamcs B acrpouurs! (GFAP+), mo
CPaBHCHHIO C KOHTpoJieM. Bce JaHHbIC MPEACTABICHBI KAaK CPeIHEE + CTaHAapTHAs omuoka cpexHero. (**P < 0,01,
{-KpHTEPHH 111 HE3aBUCHMBIX BHIOOPOK).

Ha ®ur. 35B mnpeacraBieHO, 4YTO KOTOPTHI 12-MECAYHBIX MbImeH, KkoTOoppiM BBOAWIM PPFI1,
NMPOACMOHCTPHPOBAIH  3HAYHTCIBHOE  YBEIHMUCHHE  KOJMMYECTBA  KJICTOK-NPESANICCTBCHHHKOB,  KOTOPBIC
mudpdepermmpoBatuck B Heiiporsl (NeuN+) MO CPaBHCHHIO C KOHTPOJBHBIM COJICBBIM PACTBOPOM, a TAKKS
CTAaTHCTHYCCKH HE3HAYUMYO PA3HHILY B KOJIHYCCTBE KICTOK-IPEAMICCTBCHHUKOB, KOTOPbIC Au(h(hepeHIMPOBAIHCH B
ACTPOIHTBHI, IO CPABHEHHIO C KOHTPOJIEM. Bce naHHBIE MPEeACTABICHBI KaK CPEIHEE + CTAHAAPTHAS OIMMHOKA CPEIHETO.

(**P < 0,01, ~-kpuTepwuii 171 HC3aBUCHMBIX BEIOOPOK).

p. IIpmmep 16

OCBCTIICHHYIO IIIa3My KPOBH CTApOTO YCIOBCKA (CTapad IUiasMa) WIH CTCPHIBHBIN COJICBOH PacTBOP
o 3-MecsaHbM MbimaM (NOD.Cg-Prkdscid I12rgtm 1 Wj1/Sz), maama «NSG»). B kakmom skcnepraMeHTe
MBIIICH pacHpeiCisUTd MO MAcCe B PasHBIC TPYNIBl JICUCHHWA. BCe MpImaM BBOAWIH B/O B TCUCHHC 5
MOCTICAOBATeIBHEIX CYTOK 150 mr/kr BJIY B cTepuinpHOM COIeBOM pactBope. Bcemen 3a mabekumeidn BY

OCYILCCTBIIUIH B/B BBEJCHUC CTAPOH IIa3Mbl WM CTEPUJIBHOTO COJICBOTO PacTBOpa IpH 03¢, paBHOH 150 MK B
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CYTKH, B TEUCHHE 7 MOCJICIOBATEIBHBIX CYTOK H AHATH3HPOBATIH THCTOJIOTHYECCKH Yepes3 4 HeCH NOCIIE OCTICaHEH
JIO3BL

Ha ®wur. 36 npeacTaBicHO HANPABICHUC KICTOYHOrO pas3ButuA BJY-MeucHBIX mposm(pepupyrOmux
HEPBHBIX KICTOK-NPEAMIECCTBCHHUKOB Yepes 4 HEACIH NOCE MOCASAHEN A03bl. Y MBIIIEH, KOTOPBIM BBOJHIH CTAPY IO
mia3My, BeDKHBINHEC BJ[Y-McucHblC KICTKH 3HAYUTCIBHO MEHBINC TU(P(PCPCHIHPOBATHCH B HCHPOHBL, YeM B
acTpoUuTHL. JTO YKA3hIBACT HA TO, YTO ILIA3Ma CTAPOT0 YEIOBEKA MECHACT HANPABICHUE PAa3BHTHA HEPBHBIX KICTOK-
MPEIINECTBCHHUKOB ¥ MOJIOJBIX MBIMICH B CTOPOHY JHHHU acTpouutoB (®ur. 37B) m 0COOCHHO HEraTUBHO
CKa3bIBACTCS HA KOJHYCCTBE HOBOOOPA30BAHHBIX HEHPOHOB B 3yOuaroii m3suiuae (®ur. 36A) (n = 12 B kakmoi
rpymne). Bce maHHBIC MPEACTABICHBI KaK CPEAHEE + CTAHAAPTHAA OmMOKa cpeaHero. (¥**P< 0,001;****P<(0,0001,

f-KpUTEPHH U1 HE3aBUCHMBIX BEIOOPOK).

q. IIpmmep 17

Kopmuxanvraa akmusayus. Crapeie (18 mecsaunsic) mpimm C57BL/6 ekecy TOYHO MOy YATH B/B HHBCKIHH
150 mxm PPF1 wmm 0,9 % cTepmibHOTO COJICBOTO PAcTBOpA B TCUCHHE 7 CyTOK. Uepes mBa ¢ moJOBHHOM (2,5) 1aca
MOCNE TIOCTICTHETO BBEACHHSA TECTHPYEMOTO arcHTa, MBIIICH YMEPINBILLIN IyTEM TPAaHCKApAWAIBHOH mep(ys3un
0,9 % coneBoTO PacTBOpA C MOCICAYOMIM 100aBIcHAEM 4 % (hopMaTbacTHaa IpH Iy OOKOH AaHCCTC3HH KCTAMIHOM
H KCHJIA3HHOM. MO3T npenapupoBaiy, (PHKCHPOBATH, a 3aT¢M 00padaThIBATH ¢ IOMOMIBIO MpOoIeaypsI iDisco mms
BU3yQIH3AIMH CFOS-TIOJIOKHUTENBHBIX KJICTOK MOCPEACTBOM  (IyOPECUECHTHOH MHKPOCKONHH  IIOCKOCTHOTO
oceemeHusa (LSFM) c¢ paspemenmem Bokcemst 2 X 2 X 3 MukpoMeTpa. BusyammsmposaHHBIE 00pasmpl MoO3ra
BbIpaBHUBAIM B BUJC 3D 0OBEMHBIX OOBEKTOB, 4 AKTUBHPOBAHHBIC CFOS-TIOJIOKUTEIBHBIC KICTKH OOHAPY>KHBATH
myTeM BbMHUCICHUS. CTaTHCTHYECKOE CPaBHEHHE MCXKIY TIPYNIAMH IPOBOAWIM C IOMOINBIO OTPHIATCIBHOM
OMHOMHAJILHONH PErpecCHH C MONPABKOH HA MHO’KCCTBEHHBIC CPABHCHMS MO JIOXKHOM CKOpPOCTH OOHapyxeHHA. (*
YKa3bIBACT HA 3HA4YCHHE ( MeHee, uyeM 0,05).

AHanm3 Mo3ra MbIIICH IMPOACMOHCTPHPOBAJ 00IIEE YBETHUCHUE KOHMICCTBA CFOS-N0I0KUTEIBHBIX KICTOK
B 00mIeM 00BEME MO3Ta, a TAKKE B KOPE TOJIOBHOTO MO3Ta H H30KOPTEKCE Yy 18-MeCAIHBIX MBIICH, KOTOPBIM BBOHIIH
PPF1 (®wur. 37). Ilpu ucmoib30BaHHH OHMHOMHANBHOH PErpeccHy, CKOPPEKTHPOBAHHOH [UI1 MHO’KECTBCHHBIX
CPaBHCHUI, PA3JIMUUs 3TOTO YBCIWUCHHSA OOINETO KOIHYESCTBA CFOS-TOJIOKHUTECIBHBIX KICTOK HE JOCTUIJIH
3HaumMoctd. OpHako aHamm3 OoOJee OMPEACICHHBIX KOPTUKANBHBIX OONAcTeH, TakMX Kak (PpoHTANbHAL,
opOutanbHast, WH(paTUMOANbHAS W TpPETAMOANBHAS KOpa, MPOJCMOHCTPHUPOBAN 3HAYUTCIPHOC ITOBBILICHHC
KOMU4eCTBA CFOS-MONOKUTEIbHBIX KIeTOK (Pur. 38), ykasplBaromee Ha MOBBINCHHYIO AKTHBHOCTh HEHPOHOB.
[oBbIICHHAS AaKTHBHOCTH B 30HE MPE(POHTATBHOI KOPBHI KOPPEIHPYET C MOBBIIICHHONW KOTHUTHBHOH (DyHKIHCH,
npexanonaras, 4ro 00padoTka PPF1 npnBoauT K KOTHATHBHBIM YJIyUIICHASIM Y cTapsix Mpimei C57BL/6. [Tomobuoe
3HAYATEIPHOC YBEIHYCHHE KOJHYECTBA CFOS-TIOTOKUTENBHBIX KICTOK OBIIO OOHAPYKEHO TAKKE B MPHAATOYHOM
OOOHATCIIHHOM fAApe W 00OHATCIEHOM Oyropke (®ur. 39). Ot 007acTH CBA3AaHEI C 00PAabOTKOW OOOHATCITBHOM
wH(pOPMAIWH, A TOBHIICHHC AKTHBHOCTH YKA3BIBACT HA TOBBINICHHYH) OOOHATCIFHYH (DYHKIHIO. BokcemsHBIC
BU3Y aJTH3AIMA Ha OCHOBE CTATHCTHKHU aKTUBAIWH CFOS B KpaCHOM ITPOAEMOHCTPHPOBAIH YBEIHUCHHE curHana cFos

B KOPE TOJOBHOTO MO3ra MbIIcH, KOTOpbIM BBoAWM PPF1 (®ur. 40).

r. TIlpmmep 18
Hmeromyrocs B mpogaske PPF («PPF1») mnm KOHTPOJIBHBIA COJICBOM PACTBOP BBOAWUIH 22-MECAYHBIM
mermaMm aukoro tuna (1) (C57BL/6J, «AT», Kox muauu 0664, Jackson Labs, Bap xap6op, MaH). Bce sxuBoTHBIC

noayyamu 50 mr/kr BIY B 1 Hememo 0 7-CyTOYHOTO IPEPBIBUCTOTO JO3HPOBAHMA. B pesyibTare Bce MBIIIH
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monayyanu B/B uHbeKknuH 150 mxn PPF1 wmm coneBoro pacteopa HA OJHY A03Y B TCUCHHE CEMH CYTOK IOJIPSI.
Mpimeit ymepmsisum yepes3 10 cyTok nocie mocrenneii nabekiuu PPF1 wmm conesoro pactsopa, a 006pasusl Mo3ra
TOTOBHJIH OJIA THCTOJIOTHH.

Ha ®ur. 41A npeacrasnen npoueHT CD68 uMMyHOpeakTuBHOH miomanu B runmokamne (n = 10, 10). Ha
®ur. 41B npeacrasiacH npoueHT Iba-1 umMmyHopeakTuBHOH momamyu B runnokamme (n = 10, 10). Ha ®ur. 41C
npenacTaeicH npoueHT GFAP umMyHOpeakTuBHOI mionaau B runmokamme (n = 10, 10). Bce maHHBIC MPEACTABICHBI
Kak cpexHee + cTaHaapTHas omuoka cpegHero. (¥P< 0,05;**P<0,01, f-kpuTepHii A1 HE3aBHCHMBIX BBIOOPOK). JTH
Pe3yIbTaThl JEMOHCTPHPYIOT 3HAYHTEIBHOE CHIDKCHHE MUKPOITHIHBIX MapkepoB CD68 u Iba-1 B rummoxamime

CTapbIX MbIEH, KoTopsIM BBoAMIH PPF1.

S. Ilpmmep 19

Nwmeromyrocs B npogaske PPF («PPF1») unm KOHTPOJIBHBIN COJICBOH PACTBOP BBOJWIH 23-MECAUHBIM
mermam aukoro tuma (JTC57BL/6J, « AT», Kox murmu 0664, Jackson Labs, bap xapbop, Mau). Bce kuBOTHEIC
monyuama 50 mr/kr BAY B 1 HeOe 0 A0 CCMHU-CYTOYHOTO TOCICAOBATCIIFHOTO MPCPHIBHCTOTO JO3HPOBAHUA. B
pe3yIbTare BCEe MBIIIH HoTy4and B/B nHbekImHy 150 Mk PPF1 winm coneBoro pacTBopa Ha OHY 103y B TSUECHHE CEMH
cyTok moapsaa. OmxHy KOTOPTY M3 KaKAOH TPYINIBI JICUYCHHS HCITOIb30BANH JJI UCCICAOBAHUS THCTOJIOTHYCCKUX
MapKEPOB HEHPOBOCHAICHHA H YMEPIIBILAIH Yepe3 6 HEACTbh MOCIE MOCICAHEH BBEACHHON JO3BL.

Ha ®wur. 42A npeacrapieHO MPOICHTHOE H3MEHEHHUE B SKenpeccuu BJlY 1m0 CpaBHEHHMIO C KOHTPOJBHBIM
COJIEBBIM PACTBOPOM Ha 6, 9 u 12 HeAemO MOCie AO3HPOBAHMA, KOTOPOE SBIACTCA MOKA3aTEIEM BBIKUBACMOCTH
KJICTOK B TUIIOKamIe. JKHBOTHBIC TOJIyYaaH 7 CYTOK IOAPS CXEMY HPEPHIBUCTOTO IIPHMCHEHHS.

Ha ®wur. 42B npeacTasicHO MPOICHTHOS W3MEHECHHE B dKcnpeccu JadakopruHa (DCX) mo cpaBHEHHUIO C
KOHTPOJBHBIM COJCBBIM PACTBOPOM Ha 6, 9 W 12 Heaemo MOCie NO3HPOBAHHA, KOTOPOE ABIACTCA MOKA3ATEICM

HEHpOreHe3a KICTOK B runnokamie. JKHBOTHBIC MOIyHaId 7 CyTOK HOAPAA CXEMY MPEPBIBUCTOTO NPHMECHCHHUA.

t.  IIpumep 20

Tpuauats (30) caMoB anb(ha-CHHY KJICHHOBBIX TPAHCTCHHBIX MbIeH (uHuA 61, nuxuii porn C57BL/6J) B
BO3pacte oT 4 10 4,5 MCCAICB pa3ac/sId Ha ABC rpymnnbl o 15 u o6pabdareiBamu PPF1 umm 6a30BBIM pacTBOPOM B
TeueHue cemu (7) cyTok moapsa. PPF1 Beoawmu B/B 10 5 MK HA rpaMM Macchl Tea. AJb(pa-CHHY KIICHHOBBIC MBIIIT
CNYy’)KHJH B KAuCCTBC TPAHCICHHOW Moacam Oone3Hu I[lapkWHCOHA W CBECPXIKCIPECCHPOBAIH OCTOK amb(a-
CHHYKJICHH. JTa TPAHCTCHHAS MOJCJb HE SBIIICTCS HMMYHOAC(PUIMTHOH, B oTIIume OT Mbimiei NSG.

Uepe3 omum cyTku mocie mocinegHero BeeaeHms PPF1 wmm 6a3oBoro pactBopa Bce MBIIHM ObUTH
TIOJBEPTHY THI TECTHPOBAHHIO HA KOTHHTUBHYIO U JBUTATEIbHYIO (DY HKIIHIO, TAKYIO KaK THE3IOCTPOCHHE, CIPBI3aHHE
MaKapOHHHBI, BHCCHHE HA MPOBOJIOKE, TECT BPAIAIOMIECIOCS CTEPKHA M X01p0a 1o nrecty. Crpbl3aHue MaKapOHHHBI,
BHCCHHC HA MPOBOJIOKE W XOAB0Y IO INECTY OCYINECTBILLIN BO BTOPOH pa3 B KOHIIE MCCICAOBAHMA. 1ECTHPOBAHHE
MPOBOIIIIA B CIyHAHHOM MOPAIKE.

JKuBOTHBIX B3BEIIMBATIH OXWH pa3 B Henemo. Ha ®ur. 43A u 43B npeacrasieHo, 4To HE OBUIO HHKAKAX
CYHICCTBEHHBIX Pa3THYHi MEKIy anb(a-CHHYKICHHOBBIMH TPAHCTCHHBIMH MbIIIaMH («Tg»), KOTOPHIM BBOIMIH
PPF1 u 6a30Bbrii pacteop (veh).

Ha ®wur. 44 npeacTaBacHbI PE3yIbTATH THE3A0CTPOCHUA. MBIIIECH COASpKAIH HHAUBHAYAIbHO B KICTKAX,
COJCPYKAINUX TOACTHJIOYHBIN MAaTepHai W3 ICHBI W OJWH KBaIpaT MPECCOBAHHOTO xjomka («nestlety). Hu ommnu
JpyToi MOACTHIIOYHBIN MaTepHal (HAIpUMED, APSBECHBIC BOJIOKHA) HE MPUCYTCTBOBAJ. Nestlet ObIT BHECEH 3a CYyTKH

JI0 OLCHKY COCTOSHUS THE3/a 3 MPUMEPHO 2-3 yaca 0 TOTO, Kak OblJIa HHUIIMUPOBAHA TEMHAA (paza, a MoCe Iy oImee
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CTPOHUTENHHOE NMOBEACHHE OBUIO OIICHEHO Ha CIICIY IOINUE CY TKH SKCIIEPHMEHTA B TEUCHHE MPUMEPHO 2-3 4acoB IOCTIe
TOTO, KaK Hayanach ceeroBas (aza. IIpoMeKyTOK BpEMEHM MEXIy BHECCHHEM XJIONKOBOTO KBAJApaTa U OILCHKOH
CICAYIOMICTO CTaryca OBLT OJWHAKOBBIM 1 BCEX HCCeHoBaHmuil. [lo mATHOAMIBHON INKaae OLCHHBAIH
MaHHUITy TUpoBaHue nestlet u crpoenue cozaanHoro raesaa (Deacon, RM 2006, Assessing nest building in mice. Nat
Protoc 1:1117-19). Kax noka3ano Ha ®wur. 44, HaOMOJATOCH MOBBINICHHC TCHACHIIMH B THE3A0BOM MOBEACHHUU Y
MBIIIeH, K0OTOpsM BB PPF1, 10 cpaBHEHUIO ¢ MbIIIaMH, KOTOPBIM BBOIUIH Oa30BbIH PacTBOP.

Ha ®wur. 45A u 45B noka3aHo, 4To HA0IIOAANOCH 3HAUUTEIHHOE YBEIMUCHUE CIPBI3AHUA MAKAPOHHHBI Y
rpymmsl, kKoTopoii BBoawtn PPF1, mo cpaBHEHUIO ¢ IpyIIoi, KOTOpOH BBOAWIN Oa30BBIi pacTBOp, uepes 3 HeAenu
MOCJIC TOCNICAHCTO BBCACHHS, YTO YKA3BIBACT HA YJYUNICHHC ABHrarciabHON (pyHKumH (®ur. 456). Tect ObuLt
pa3paboTaH A W3yUCHHS AC(PUIMTA ABHTATCIBHON (PYHKIHH Yy MENKHX TPbIBYHOB. JKHBOTHBIX NEPCHOCHIH B
SKCTIICPUMEHTAJIbHYF0 KOMHATY 1O MEHBINCH Mepe 3a 2 yaca 10 TeCTHPOBAHMA. KphImiKy kineTku, Oy THUIKY ¢ BOJOH H
TIUIICBbBIC TPAHYJIbl YAAILSLIH, a MAJCHBKHH KyCOYEK CyXOHW MaKapOHWHBI (MPHOIH3. 5 MM) NOMEINATH B KJICTKY.
MuxpodoH moMemany BBIIE KyCOYKA MAKAPOHWHBL. 3aIMCh HAYMHAIH KaK TOJBKO >KHBOTHOC HAYHHAIO CCTb.
OrneHuBaMM KOJHYECCTBO YKYCOB, HEOOXOIMMOE A CTPBI3AHHSA, W YACTOTY YKYCOB, a NPO(HIb CTPHI3aHUSI
AHATA3APOBATA C HCMOTH30BAHACM MPOrpaMMHOTO obccnicucHuA Avisoft SASLab Pro. Bce maHHBIC mpeacTaBICHB
Kak cpexHee + cTaHAapTHas ommoOka cpeanero. (¥P < 0,05, f-xkputepuii 1711 HE3aBHCHMBIX BHIOOPOK).

Ha ®wur. 46 npusecHBI pe3yIbTAThI HCIIBITAHUN BHCCHUA HA IPOBOJIOKE, C MOMOIIBE) KOTOPBIX OLICHHBAIOT
HEPBHO-MBIIICYHBIC AaHOMAJIHH ABUIATEIHOM critbl. HaOnmroqamocs 3HaUNTEIbHOE YBEIHICHIE BPEMCHH 10 TAACHHSA
B rpynme, kotopoii Beoawan PPF1, mo cpaBHEHMHIO C rpynmnoi, KOTOpoi BBOAWIHN OA30BBIH pacTBop, yepes 3 Heaeau
MOCNE TIOCTICAHET0 BBEACHUA. [l TOTO, YTOOBI BBIIOJNHUTH HCIIBITAHWC, HCMOJIB30BANM KPBIIKY KICTKH H3
METATHYCCKOH IMPOBOJIOKH, a IO IEPUMETPY PACIONATATH KICHKYI0 JCHTY, YTOOBI IPEIOTBPATHTH XOKICHUE MbIIIH
1o Kparo. JKHBOTHOE MOMEINAIH HA BEPXHIOK YaCTh KPBIIIKY KJICTKH. KPBIIIKY Cerka BCTPAXHBAIN TPH pa3a, YToOBI
3aCTaBUTh MBIIIb 3aXBATUTh MPOBOJIOKY, a 3aTEM KPBIIIKY NEPEBOPAYHBATIM BBEPX AHOM. KpBIMIKYy 3akperuniiu Ha
BBICOTC MpHOMM3HTEIBHO 50-60 CM Hax MATKOW MOAKJIAAKOHN, JOCTaTOYHO BBICOKO, 4YTOOBI MPEIOTBPATHTH
CIIPHIFHBAHHE MBIIIH BHU3, HO HE JOCTATOYHO BBICOKO, YTOOBI IPHYHHHTH Bpel B ClIydyac MaacHHA. 3mepsamu
3aJCPKKY 0 MAaACHUA, H HCHOab30Bamu 300-ceKyHIHY 0 OTCeuKy. Kak mpaBuiio, MBIIH JHKOTO THIIA MOTYT BHCETh
BHU3 TFOJIOBOH B TCUCHUE HECKOJIBKHX MUHYT.

Ha ®ur. 47A, 47B u 47C npeacTaBIcHBI Pe3yIbTaThl HCHBITAHUS XOAbOBI Mo mecty. Ha ®ur. 47A
MPEACTABICHBI Pa3THYHBIC (JOPMBI H Pa3MeEpPhI mecTa (KBAAPATHBIC WM LHIHHIAPHICCKUE MIECTHI), HCIOIb3yEMbIC B
ILITH PA3IUYHBIX HCIIBITAHUAX Bo3pacTaromeil ciokaoctu. Ha ®ur. 47B nmpuBeacHbI pe3yIbTaThl MATH HCIIBITAHUN
yepes 72 yaca mocie nocneauero seeacHma. Ha ®ur. 47C npuBeCHBI pe3yIbTaThl ISITH HCIIBITAHAH Yepe3 3 HeaeIu
MOCJE TOCIECIHETO BBCACHUA. Mpmmm, xotopeiM BeOguH PPF1, mpoaeMoHCTpupoBaNTH 3HAYWTCTBHO O0JCe
BBICOKHH yCIEX IMPH MPOX0KACHUH MIECTAa BO BPEMs UCTBITAHUA 5 TeCTUPOBAHUA 1 (depe3 72 yaca mocie BBEACHUA)
H BO BpeMs HCHBITaHUA 4 TECTUPOBAaHHA 2 (depe3 3 HeJAeHu MOcie BBCACHUA). Bce JaHHBIC MPEACTABICHBI KAk
cpemHee £ cTaHmapTHAS ommoOka cpeaHero. (¥*P < 0,01, ONHOMHHATBHBI KPUTCPHIA).

Ha ®nr. 48A-48F mpencTaBiacHbI THCTOIOTHYCCKAE PE3YIbTAThl OKPAIIMBAHAS CTPHATYMA H THIIIOKAMIIA.
Ha ®wur. 48A npencrasieHo okpammsanne CD68 B crpuaryme. Ha ®wur. 48B npencrasieHo okpammsanne CD68
B rummokamme. Ha ®ur. 48C npeacrasiacHo okpammeanue Iba-1 B crpmaryme. Ha ®ur. 48D mpeacrasicHO
okpammsanue Iba-1 B runmoxame.

Ha ®ur. 48E npeacrasneHo okpammusanue NeuN B crpuatyme. Ha ®@ur. 48F npenctaBieHO OKpAIIHBAHHE
NeuN B runmokamne. Ha stux ¢urypax BumHO, uto MbImH, KoTopbiM BBOMWM PPF1, mpomemoHcTpupoBamu

CHIDKCHHE MHKPOTJIHO3a (HeHpoBoCcHaaeHuA) o okpamuBanuio Iba-1 u CD68 kak B cTpuaTyMe, Tak ¥ B THIMIOKAMIIE,
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¥ TOBBIIICHHE BBLKHBACMOCTH HEHPOHOB MO oOkpammBaHuio NeuN B crpuaryme u runmokamne. Bce maHHbIC
MPEACTABICHBI KaK CPEIHEE + CTaHAAPTHAA ommOKa cpeanero. (*P< 0,05,**p< 0,01,***P<0,001, f-xpurepuii 1

HC3aBUCHMBIX BBIOOPOK).

u. IIpumep 21

PPF1, HAS1 unu KOHTpPOJBHBIA COJeBOll pacTBop BBOAWIH 12-MecsunbiM Mbmmam (NOD.Cg-Prkdscid
I2rgtm 1 Wj1/Sz), murna «NSG»). HASI npeactasiser coboii mmeromuiics B npoaake HAS ¢ 6oxee, uem 95 %
anpOyMHHA uenoBeKa (IO OTHOLICHHIO K oOmeMy kommuecTBy Ocika) B 5 % pactBope (macc./o6., 50 r/m),
MOy UCHHBIH METOAOM (PPAKIIMOHHUPOBAHHS B XOJIOTHOM CHHPTE, W MOJYYCHHBIH 13 00BCIHHCHHOH YeTOBEUECCKOM
MIa3Mbl OT JOHOPOB. 3a HCKIIOYCHHEM 0CO00 OrOBOPEHHBIX ciy4yacB, HAS1 BBOZAT B mpuMepax B JaHHOM
JOKYMCHTE B €CTCCTBCHHBIX YCIOBHAX C HCMOJB30BAHHEM 5 % pacTBopa. MBpImaM OCYIIECTBILUIN B/B BBECACHHUC
PPF1, HAS] wm CTEepHIBPHOTO COJICBOTO PacTBOpAa NpH J03¢, paBHOH 150 MK, €KeCyTOUHO B TCUCHHE 7
MOCIICIOBATENILHBIX CYTOK H AHATW3UPOBAJIH B OTHOLICHHH TIOBEICHUS Yepe3 4 HEACTH MOCe MOCICTHEH T03bL.

Ha ®wur. 49 npeacrasneHa 3aAep>Kka BIX01a u3 1adupunTa bapHeca A7 HAX0/KACHHAS MBIIIBIO BEIXOTHOTO
oTeepcTHA A MbmeH, kotopbiM Beoauan PPF1, HAS1 u 6aszossiii pacteop. Mpimm, kotopsiM BBOAMIH PPF1,
HAXOJWJIH BBIXOJHOE OTBEPCTHE 3HAYHTEIHHO OBICTPEE, YEM SKHBOTHBIC, KOTOPHIM BBOYUIM Oa30BBIH pacTBOp. JTH
JAHHBIC TEMOHCTPUPYIOT, uTo PPF1 3()ekTHBHO ycHIMBacT KOTHUTHBHYIO (BYHKIIHIO Y CTaphIX >KUBOTHBIX NSG, B
TO BpeMs Kak BeeacHHe HAS1 He Oka3bIBacT HUKAKOTO BIMSAHHS HA THIMIOKAMIT-3aBHCHMYIO IaMsITh. Bce maHHbIC

MPSACTABICHBI KaK CPSIHEE + CTaHAAPTHAA ommoOKa cpeanero. (¥P < 0,05, f~kputepuii 111 HE3aBHCUMBIX BEIOOPOK).

v. Ilpumep 22
Knunuuecxue napaouemul ¢ ucnonvzosanuem PPF.
nH B4, om nezxoii 0o ymepennoii. My>KUHH 1 >KCHIIUH B Bo3pacTe 60 JIeT U cTapiie, HMEIOIUX

BA, ot nerxoit 10 yMEepeHHOH CTeNeHH, ciay4aifHeiM 00pa3oM pacmpencssmoT i noaydeHua 100 M wmm 250 mn
PPF1 pa3 B CyTKH B TCUCHHE 5 CYTOK («IPEPBIBUCTOC IMPUMEHECHUE») HA 1 HeAemo U 13 HEAem0 HCCICIOBAHHUA C
o0IIeH MPOJOJDKUTEIBHOCTRIO 6 MecdleB. B TeueHHe ABYX NEPHOJOB 5-CYTOYHOIO MO3HPOBAHHSA, CYOBEKTHI
HAXOMITCSl B CTALHOHAPHBIX OTACICHUAX H HAOJIONAOTCS C LEJIBIO OOJNEr4eHHs OLECHKU OC30IIaCHOCTH, U BCE
CYOBEKTHI MPOXOIAT BH3HT CKPUHHHTA, BH3HT IS OLCHKH HCXOJHOTO COCTOSIHHS, BH3HTHI BO BPEMS JICUCHH,
MOCNICAYIOIUE KOHTPOJIbHBIC BH3UTHI, W BH3HT B KOHCI[ HCCJICIOBAHWSI/JOCPOYHOTO TNPEKPAIICHUS Y4YacThs B
uccneaoBanuy. ONEHKY OS30MACHOCTH M MEPSHOCHMOCTH MPOBOIAT NMPH KAKAOM BU3UTE. HEHPOKOTHUTHBHBIC H
JBUTATCIbHBIC (DYHKIMH OLCHHBAIOT BO BPEMA HAYAIBHOTO BH3HT M BO BPEMs NMEPHOAMYCCKHX MPOME)KYTOYHBIX
BH3HTOB MOCJIC TO3HPOBAHHA.

[lepBuuHbIC KOHEYHBIC TOYKH IPEICTABILIOT COOOH OC30MACHOCTH, MEPEHOCHMOCTh W BBIIOJTHAMOCTH
KQKI0H CXEMBI MPHMEHEHHA. BEe30MacHOCTh ONMPEACIIACTCA YaCTOTOM HEKEIATCIbHBIX ABICHUM, BOSHHKAIOMIHUX BO
BpeMs JicueHHA. [IepeHOCHMOCTD OTpeAesIeTCs 0 KOJHYCCTBY CYOBEKTOB, 3aBEPIIMBIINX §-HEACTBHBIH KyPC C IO
MeHbIICH Mepe 5 HHQY3HAMH, B CyOBEKTOB, 3aBEPIIUBINHNX 24 -HeACTbHBIN KypcC ¢ o MeHbIIeH Mepe 10 nady3mamu.
BhIMOTHEMOCTD HCCIIEIOBAHHUS ONPEACIIETCA II0 KOJMYECTBY CyOBEKTOB, 3aBepImBIIX Kypc u3 5 u 10 uH}py3Hii.
BropuuHble KOHEYHBIC TOYKH OINPEACILIIOT NMOTCHIHUATbHbIC 3((EKTHI HA KOTHHUTHBHYIO (DYHKIHIO, HCIIOJNB3YS
Pa3IHIHBIC YCTAHOBICHHBIC KOTHUTHUBHBIC MOKA3ATE/IH, BKIIFOUAA KOTHUTUBHY 0 MOAIIKAJTY MIKAJIBI OLCHKH THKECTH
Oone3nn AnbnreiiMepa.  MccienoBaTenbCKHE KOHEUHBIC TOYKM BIUIOUAIOT OLCHKY HM3MCHCHUH B COCTaBE H

pacmpeeicHHH OHOMAPKEPOB KPOBH, 4 TAKIKES W3MCHCHHS B MATHUTHO-PE30HAHCHOM TOMOTPa(uH.
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2) bA, om neexoii 0o ymepennoti. Jle Tpymnmbl CyOBEKTOB C JUATHO30M OT JIETKOH 10
yMepeHHOH BA paHTOMH3HPYOT 11 aKTHBHOTO JICUCHUSA IBOWHBIM CICIBIM 00pa3oM. Bce CyOBEKTHI MOTy4aroT
OJHY HH(Y3HIO B CYTKH PAHAOMU3HPOBAHHOM JO3HI B TCUCHUE 5 CYTOK MOAPAR HA 1 U 13 HEACIO C ATHTCIBHOCTHIO
HCCIICA0BAHU, cocTaB/LBIICH 6 MecsaieB. CyOBbEeKTOB PaHIOMM3UPYIOT B OJUH U3 CJICAYIOIHX ABYX YPOBHEH 103!
100 ma u 250 ma PPF1. I'pynmel 403MPOBaHHA TAKKE PA3ACAIOT MO moidy. [IpoaomKHTEIbHOCTh BBEACHHUA
coctaByieT 2-2,5 yaca, a CKOPOCTbh THTPOBAHUS BRIOHPAIOT COTTIACHO J030-CICHH(HIHOMY PYKOBOACTBY, TaK UTOOBI
BBOJUTH BCIO 03y .

CyOBbeKkThl YUYacTBYHOT B JOIOJHHTCIGHOM wucciaexoaHnu Ouomapkepos LICXK (uepebpocnmuHAmbHOM
JKHAKOCTH). Takue CyOBEKTHI MPOXOAAT ABC OMOapHbIc myHKImH 111 coopa LICXK, mepByro 10 HAYAIBHOH J03BIL, a
BTOPYIO MOCJIC TIOCTCTHEH 10361, HEeHPOKOTHUTHBHBIC H IBUTATCIBHBIC ()Y HKIIHU OLICHHUBAIOT BO BPEMsI HAYATbHOTO
BU3HTA, A OIICHKY B IICPHOIUUCCKHUC MMPOMEKYTOUHBIX BU3UTHI OCYINECCTBILIIOT MOCIC JO3HPOBAHHSL.

Omnpenesror 6€30MaCHOCTh, MEPEHOCHMOCTD W BBIIIOJIHHMOCTh KAKIOW CXEMBI IPUMCHEHHA. B TeucHme
HCCIICOBAHUS ONPEACIIOT H 000OMAI0T KOTHUTHBHBIC OLICHKH, BKIIOUAs cieayromue: Kparkas Imkanga OICHKH
ncuxmieckoro craryca (MMSE); 11-cTynmeHuaTas KOTHHTHBHAS NOAIIKANA INKATBl OLCHKH TSDKECTH OOJC3HH
Amprreiimepa (ADAS-Cog/11); Tect ¢ JOCKOH € mazaMu [UIA BCTABKH IUTHIPEI; TECT Ha CKOPOCTHh ONPEICICHHS
kareropuii (CFT); xiHHAUCCKAs PSHTHHTOBASA IIKATA ACMCHIME — cyMMma dekOokcos (CDR-SOB); xoomepaTtusHOE
HCCIICIOBAHHE OO0NC3HH AlpIreiiMepa — aKTHBHOCTh mTOBCeOHCBHOH »km3HH (ADCS-ADL); xoomepaTtwBHOC
HCCIICIOBAHNC O0JIC3HU ABUTeiiMepa — OLICHKA H3MCHCHHA 10 IIKAJC 00IMEero KIIMHIICCKOTo BricHatiacHus (ADCS-
CGIC); ompocHHK I OLCHKH HeHpomcuxuaTpuueckoro coctosHusd (NPI-Q) m HCHpPOKOTHHUTHBHBIC AHAH3BI
Savonix, u mopropeHue H(p B IPIMOM H 0OPATHOM HOPSIKE.

(3) bonesne  Ilapxuncona. CyObekToB C 007e3HBEO IlapkMHCOHA W KOTHHTHUBHBIM
HapyLICHHEM PaHAOMH3HPYIOT HA JABE TPYIIBL 2 MEPHOJA aKTUBHOTO JeueHHA U mianecbo. CyOBeKTHI MOJyHaroT
OJHY HH(Y3UIO B CYyTKHM aKTHBHOTO JICHCHUS WM IUIAIEeO0 B TCUCHHE 5 MOCICIOBATEIBHBIX CYTOK («IPEPBHIBHCTOC
JO3HPOBAHUEY) B TCUCHHUE NIEPBOH HEACTH HCCieA0BaHu. B TeueHue 13 Heaenn oOe rpynimbl MOJIyHarOT aKTHBHOE
JCUCHUEC B TCUCHHE 5 CYTOK MOAPAA, a NPOAOJDKHTCIBHOCTh MHCCICIOBAHHA COCTABIICT OKOJNO 7 MECALCB.
ITpoaOKHTETPHOCTh BBEACHHA COCTaBIET 2-2,5 uaca, a CKOPOCTh THTPOBAHHA BBIOHMPAIOT COTJACHO J030-
crenu(puTHOMY PYyKOBOJCTBY, TAK YTOOBI BBOAHUTH BCIO 103 .

OmnpenesroT 6€30MaCHOCTh, IEPEHOCHMOCTD H BBIIOTHUMOCTD KQKAOH CXCMBI MPHUMCHCHHS. B TeucHme
HCCIICOBAHUS ONPEC/UIIOT KOTHHTUBHBIC W ABHTaTcibHbIC (pyHKIWH, BKIO4ast: MoCA; mpoaoDKHTEIBHOCTD H
CTCTICHb BHUMAHUS, KPAaTKOBPEMCHHYIO NMaMATh U smm3ogmdeckyr mamars B CDR-CCB; MDS-UPDRS3; MDS-
UPDRS2; SE-ADL u CISI-PD.

H300pereHne He OrpaHIYCHO KOHKPETHBIMH OIIMCAHHBIMH BAPHAHTAMH OCY LIECTBIICHHUS, TOCKOJIBKY OHH
MOTYT BappupoBaThesa. Cleayer Takke MOHUMATh, YTO YIOTPeOIsieMas B JAHHOM JOKY MEHTE TEPMHHOJIOTHS
TPUMEHSCTCS TOJBKO UL ONTUCAHUS KOHKPETHBIX ACTICKTOB H HE HMEET OTPAHUYUTEIBHOTO XapaKTepa, IIOCKOIBKY
00BEM JAHHOTO H300PETCHHS OTPAHMYCH TOJIBKO IpHIaracMoii (popMy o n300peTeHuS.

Korna nmpusouTcs 1uana3oH 3HAUCHUI, CIeyeT MOHNMATh, YTO TAHHOE H300pETCHHE OXBATHIBACT
Ka)KJ0€ MPOMEKYTOUHOE 3HAYCHHE C TOYHOCTHIO J0 JICCATOTO 3HAKA HIDKHETO IPE/IEa, ECIIH B KOHTEKCTE SIBHO HE
YKa3aHO HHOE, MEKIY BEPXHHUM H HI)KHHM IPEICIOM 3TOTO HANA30HA, a TAKXKe JIF000€E APYroe YKA3aHHOE HITH
MPOMEXKY TOUHOE 3HAUYCHHE B TAKOM YKA3aHHOM JMana3oHe. BepXHuil 1 HUOKHUM NPEASTbl STHX MEHBIIUX

AUANa30HOB MOTYT HE3aBHCHUMO OBITh BKITFOUCHBI B MCHBIIHE AUANIA30HbI U TAKKEC HAXOOATCS B paMKax
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H300PETEHIS, KPOME JIFOOOTO CIICIHATBHO HCKTIOUYCHHOTO MPEIeNia B YKA3aHHOM Anana3oHe. Ecimu yka3aHHBIH
JUANA30H BKJIFOUACT OJMH HIH 002 PEICa, AUATIA30HbI, HCKITIOUAOIINS OHH WITH 00a ITHX BKITFOUCHHBIX
npeaena, TAkKe BKIIOUCHBI B JAHHOS H300PETCHHE.

Ecnu He yka3aHO HHOE, BCE YIOTPEOIIEMbIC B JAHHOM JOKY MCHTC TEXHHUCCKHE M HAYYHbIC TCPMHUHBI
HMCIOT OOLICTIPUHATOS 3HAUCHHE, MMOHATHOS TFOOOMY CTICIHATHCTY B JAHHOM 001aCTH TEXHUKH, K KOTOPOil HMEeT
OTHOIICHHE HACTOAIIEE H300peTeHHe. XOTs MF00BIC CIIOCOOBI M MATEPHANBI, AHAJOTHYHBIC HIIH YKBHBAJICHTHBIC
OTHCAHHBIM B JAHHOM JOKYMCHTE, TAK)KE MOTYT OBITh HCHOJIb30BAHbI MPH MPAKTHUCCKON PCaTH3aIHH HITH
HCTIBITAHUA HACTOSMICTO H300peTeHuU, Aanee Oy Ay T OMHUCAHBI THITMYHBIC HILTFOCTPATHBHBIC CIOCOOBI H MATCPHAJIBL.

Bcee ny6nm<aum1 U MIAaTCHTBI, MUTHPYCMBIC B JAHHOM OIMMCAHUH, BK/IFOYICHEI B HaHHLIﬁ JAOKYMCHT
MOCPEACTBOM CCHLTKH, KaK ¢CH ObI OBIIIO YKA3aHO, YTO KAKIASA OTACTbHAS My OTUKAIMA WTH TATCHT OBLTH
CIICIHATTEHO H HHAWBUAY AJIPHO BKIFOUCHBI MOCPCACTBOM CCBUIKH B I[aHHBIfI JOKYMCHT OJIAA PACKPBITHA U OIMHCAHUA
CHocoOOB W/WITH MATCPHAJIOB, B CBA3H C KOTOPBIMHU LHHTHPYROTCA My Ommkanun. [{uruposanne mo00H my OTuKamm
MPEICTABJICHO B OTHOIICHUH €¢ OMUCAHHS 0 JAThl OJAYH U €T0 HE CJICAYCT TOJIKOBATH KAK MPHU3HAHUE TOTO, YTO
HACTOSIICE H300PETCHIE HE HMECT PaBa JATUPOBATh TAKYEO My OMHKALHIO OOJICe PAHHHM YHCJIOM H3-3a JCHCTBHUA
6oxee parHero m3o0peTeHus. bonee TOTO, IaTHI MPEACTABICHHBIX Iy OIMKALHE MOTYT OTIHYATHCS OT (PAKTHUCCKUX
JaT MyOnuKanmii, 4To TPEOYST He3aBHCHMOTO MOATBCPIKICHHA.

Crneayer oOpaTuTh BHUMAHHC HA TO 0OCTOATCIBCTBO, UTO HCHOIb30BAHUC B JAHHOM OTIHCAHHUH H B
npunaracMoi opmyie u300peTeHIA (JOPM SIHHCTBCHHOTO YHCIA BKTIOUACT CCHUTKA HA MHOKSCTBEHHOC YHCIIO,
€CJIH B KOHTCKCTE SIBHO HE YKa3aHO uHOE. CICAYET TAKKE OTMETHTD, UTO B (DOPMY Ty H300PETCHHS MOTYT BHOCHTBCS
MPABKH C LIETBI0 HCKIFOYCHHA TFOOBIX HEOOA3aTCIBHBIX 31eMeHTOB. ClieI0BaTeIbHO, JAHHOS YTBEPKACHHUE TOTKHO
CIIY’KHTB B KAUCCTBE MPCIABAPUTCIHHOTO OCHOBAHHUS TS HCTIOIb30BAHMUS TAKOH HCUCPIBIBAOIICH TCPMHHOJIOTHH,
KaK «HCKIFOUHTCIILHOY, KTOJBKO» H T. II. B CBS3H C YKA3aHUEM 3JIEMCHTOB (hOPMY JIbI H300PETCHHU, HIIH
HCTIOJTb30BAHHS «OTPUIATESIFHOTO)» MPH3HAKA.

Kaxk OyaeT NOHATHO CICHHANIKUCTAM B JAHHOH 001aCTH TEXHUKH MOCIIC MPOUTCHHUS 3TOTO OTHUCAHUS,
KOKIBIH W3 OTACIBHBIX ACMICKTOB H300PCTCHUS, OMUCAHHBIX H MPOULIIOCTPUPOBAHHBIX B JAHHOM JOKYMCHTE,
HMEET OTACTBHBIC KOMIIOHCHTHI H MPH3HAKHU, KOTOPBIC MOTYT OBITh JIETKO PA3bCIUHCHBI HITH OOBCIHHCHBI C
MPU3HAKAMH JEOOO0TO W3 APYTHX HECKOJIBKUX ACTICKTOB H300PETCHUS O3 OTCTYIUICHHS OT 00BhEMA HITH CYIHOCTH
HACTOAMIECTO H300peTeHu. JIF000i yKa3aHHBIH CIOCO0 MOYKHO OCYINECTBHTH C TIOMOIIBIO YKA3AHHO I
MOCTICI0OBATCIFHOCTH ACHCTBHI HITH C TIOMOIIBEO JTEFOOOH IPYTOH JOTHYCCKH BO3MOYKHON MTOCIICI0OBATCIBHOCTH.

XOTS BHIICTIPUBESACHHOS H300PETCHHE OBIIIO MPOHLTIOCTPHPOBAHO H OMIHCAHO JOBOJIBHO MOAPOOHO
OCPEACTBOM I/IIIJIIOCTpaHI/Iﬁ H IMPUMCPOB C LCTIbI0 ACHOCTH MOHUMAHUA, JOJKHO OBITH OUYCBHAHO CIICIIHATUCTAM B
JAHHOH 00JaCTH B CBETE HACH HACTOAMIECTO H300PETECHUS, UTO ONPEACICHHbIC H3MEHEHH M MOJH(DPHKAIIMH MOTYT
OBITH CACTIAHBI B HCM O3 OTCTYIUICHHUS OT CYIIHOCTH WIH 00BEMA MPUIAracMoil (DOPMY JT6I H300PCTCHHUS.

COOTBETCTBCHHO, MPE/IICCTRYOMICE MPOCTO WILTFOCTPUPYET MPHUHIHIBT H300peTeHust. CaeyeT NIOHHMATD,
YTO CHEIUAINCTHI B JAHHOH 00JaCTH TEXHUKU CMOTYT pa3padoTaTh pa3IHdHbIC YCTPOHCTBA, KOTOPHIC, XOTS SIBHO H
HC OMACAHBI 1 HC MOKA3aHBI B JAHHOM JOKYMCHTC, BOIIOINAKOT MPUHIIAIIBI JAHHOTO I/1306peTeHI/I}I H BKJIQUCHEI B
€ro CyHHoCTh U 006eM. KpoMme Toro, Bce MpUMEPHI H YCIOBHBIC (OPMY THPOBKH, MPHUBEACHHBIC B JAHHOM
JAOKYMCHTEC, B OCHOBHOM IPCAHA3ZHAYCHDBI AJ11 TOTO, 4TOOBI IIOMOYb YHTATEIIO IIOHATH TPUHIHUITBI H306per CHHUA H
KOHICIIIUH, BHCCCHHBIC H306p€TaTeJI}IMI/I B PasBUTHUC YPOBHA TCXHHUKH, H JOJDKHBI PACCMATPUBATHC KaK HE
OIPAaHUITUBAOIITUC TAKUC KOHKPETHO NMCPETUCIICHHBIC TPUMEPDBI H YCJIOBHSL. Bonee TOr0, BCC MPUBCACHHBIC B
JAAaHHOM OJOKYMCHTC YTBCPIKACHU S, H3IATAOIHC MPUHIUIIBI, ACTICKTBI X ACTICKTHI I/I306peTeHI/I5{, a TAKIKC €TI0

KOHKPETHBIC IPUMEPHI, MPEIHAZHAYCHBI I 0XBATa KaK CTPYKTYPHBIX, TaK U ()y HKIIHOHAIbHBIX SKBUBAJICHTOB.
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Kpowme Toro, mpeamonaraercs, YTo TaKHE SKBHBAICHTHI BKTIOYAIOT KAK H3BECTHBIC B HACTOSMICE BPEMS
SKBHBAJICHTHI, TAK H 3KBUBAJICHTHL, Pa3pab0TaHHBIC B Oy AyIIEM, TO €CTh JEOOBIC pa3paOOTAHHbIC 3JICMCHTEL,
KOTOPBIC BBIMOJHAKOT TY )K€ (DYHKIHIO, HE3aBHCUMO OT KOHCTPYKumH. [10 3ToH mpuyuiHe 00heM HACTOSAIICTO
H300pETECHIA HE MPEIHA3HAYUCH U OTPAHHYCHHA NOKA3AHHBIMA U ONIHCAHHBIMH B JAHHOM JIOKYMCHTE
NPUBOJUMBIME B KQUeCTBE pHMepa acnekraMu u3ooperenus. Cxopee, 00beM H CYIIHOCTh JAHHOTO H300PSTCHHS

BOIUIOIICHBI B IIPAIaraeMoi (hopMyie H300pETCHHAL.
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DPOPMVJIA USOFPETEHHM A

1. Cnoco6 neucHHst CyOBEKTa ¢ JUATHO30M KOTHHTHBHOTO HAPYIICHWS, BKIFOUAIONIHHA BBEACHUE >(D(PESKTHBHOTO

KOJIMIECTBA PacTBopa ams0yMuHa uenoseka (HAS) ¢ ncmonp30BaHHEeM CXEMBI IPSPHIBHCTOTO MPUMCHCHU.

2. Cnoco6 mo m. 1, ormearomnuiics TeM, uto HAS mpeacrasister coboit uMmerommiics B mpogake HAS.

3. Cmoco6 mo m. 1, ormarommiicst TeM, uto HAS comeprxut o MeHpmei mepe 95 % amp0yMuHa.

4. Cnoco6 mo mob0oMy W3 MPEIIECTBYIOINX MyHKTOB, OTIHYAOINIIACS TeM, uto HAS monydaroT u3 mia3msl oT

TPyIIbl MOJIOABIX HHAWBUAOB.

5. Cnooco6 mo mo00My H3 MPEAMICCTBYIOMMX MyHKTOB, AOTOJHHTCIBHO BKIIOYAIOIIHN MOHHTOPHHT CyOBEKTa B

OTHOIICHAY YJIyYIICHH A KOTHUTHBHOHN ()Y HKIIHH.

6. Cmoco6 mo moboMy H3 HMPSAMCCTBYIOMMX MyHKTOB, OTIHYAIOIIMICA TCM, YTO CYOBEKT MPEACTABIACT COOO0

MIICKOTTUTAOIICE.

7.  Cnoco6 mo 1. 6, OTIHYAOIIAICS TEM, YTO MJICKOIHTAIOINCE MPSACTABIICT COO0H YeTOBEKA.

8. Cmoco6 mo moOGoMy H3 MPESOMICCTBYIOIIHX IYHKTOB, OTJHYAIONIMACSA TEM, YTO CXEMa NPEPBIBUCTOTO

MPUMCHEHUS BKITIOYACT BBeAcHHE HAS B TeucHHE MO MCHBIICH MEPE MATH IMOCICI0BATEIBHBIX CYTOK.

9. Cnoco6 1o 1.8, OTIMYAOIHUICA TEM, YTO CXeMa IPEPHIBUCTOTO MPHMEHEHHA BKIFO4acT BBeacHue HAS B
TCYCHHE MO MEHBIICH MEPE CEMH MOCICA0BATCIBHBIX CYTOK.

10. Cmoco6 mo mr00OMYy W3 MPEAIICCTBYIOIIAX NYHKTOB, OTIHYAIOLIHHCA TEM, YTO CYOBEKT CICAYET CXEMe
YOPAKHCHHM TIOCJIC TOJHOTO BBCACHHS CXCMbI MPCPBIBUCTOrO IPHMCHCHHS, TAC CXCMA YIPOKHCHHH
MPEAY CMATPHUBACT YIPAKHEHUS ¢ O0Jice BBICOKOH HHTCHCHBHOCTBIO W/WITH ¢ OOBIICH YaCTOTOH, YeM B Clydae

BBIITOJTHCHHUSA Cy6’I>eKTOM yr[paxcHeHm?I J10 BBCIACHHA.
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