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OPUMEHEHUE ILTA3MbI KPOBU M ®PAKIHNN ILJIA3MbI KPOBH JLIS
OBJIETYEHUWA BOJIH, 3AKUBJIEHNA PAH U HOCJEOIHEPAITIMOHHOI'O
BOCCTAHOBJIEHUA

ONMUCAHWE

L CcBbLIKA HA POACTBEHHbIE 3ASIBKH

B coorsercteuu ¢ 35 U.S.C. § 119 (e) HacTosimast 3asiBKa UCTIPAIINBAET IPUOPHUTET IO JaTe
NoJIauy HaxXOJALIeCs Ha paCCMOTPEHUH 3asBKH Ha Beigauy nateHTa CLIIA Ne 62/751448, nonanHoi
26 oktsabps 2018 roma, W Haxopmsmeics Ha PacCMOTPEHHH 3asBKM Ha Bblmady mnareHta CIIA
Ne 62/842403, nonanHoi 2 mast 2019 rona, nMpu 3TOM PacKpbITUS YKa3aHHBIX 3asBOK BKIFOUEHBI B

HaCTOSILL[I/IfI AOKYMEHT NOCPEACTBOM CCBLUIKH.

1L 001acTh TEXHUKH, K KOTOPOH OTHOCHTCSI HACTOsILIee H300peTeHne

Hacrosimee u3o0peTeHne OTHOCUTCS K NPEAYNPEKACHUI0 W JIEYEHUIO 3a00JeBaHus U
BO3pacTHOro 3abonesanusi. Hacrosimee nzoOpereHHe OTHOCHTCSI K NMPHMEHEHHIO IperapaToB Ha
OCHOBE KPOBH, TAKMX KaK IUla3Ma KPOBU M (pPAKLUU IUIA3Mbl KPOBH, AJIS YJIYUIIEHHSI U YCKOPEHUs
BOCCTaHOBJIEHHsI T1OCJIE XUPYPTrUYECKOrO BMEINATENbCTBA, B TOM YHCJE COCTOSHUN M MOKAa3aHWI,
CBSI3aHHBIX C XUPYPrHYeCKMM BMelnatenbcTBOM. Hacrosimee nzoOpereHHe TakKe OTHOCHUTCS K
NPUMEHEHUIO NPernapaToB Ha OCHOBE KPOBH, TAKUX KaK IUIa3Ma KPOBH U (pakLUM IIa3Mbl KPOBH,
st o0yierdeHusl XpOHUUYECKoW OONMM WM HeWpOomaTWH W IS JICYeHUs] MOKAa3aHWH, CBS3aHHBIX C

3AKUBJICHUEM paH.

II1. IIpeamecTBYIOIMI YPOBEHL TEXHUKH HACTOSALEro H300peTeHust

Hmxecnenyromee npeniaraercs HCKJIFOUUTENIBHO B KAUeCTBE CIPABOYHOIN HHPOPMALUU U HEe
paccMmaTpuBaeTcs B KaUeCTBE U3BECTHOT'O YPOBHSI TEXHUKH IS HACTOSIIETO H300peTeHHUS.

XUpyprudeckoe BMEIIaTeIbCTBO 3a4acTy 0 aCCOLUUPYETCS C OCTIOKHEHUSIMU, CBA3aHHBIMU C
00JIbI0, CepAEYHO-JIETOUHBIMH MTpodIeMamMu, HHGEKIUSIMH, TPOMOOIMOOINYECKUMH MTpodIeMamMu U
MIOCJIEONEPALMOHHBIM 3aXMBJIeHHEeM paH. Kpome Toro, mns 3akuBieHus paH TpeOyeTrcs Bpems,

HE3aBUCUMO OT TOro, BO3HUKIIM JIX OHU B PE3YJbTATE CAMOIO XHPYPruv€CKOro BMCIIATCIILCTBA
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(HampuMep, Hanpe3bl) WIIM BO3HHUKJIM B Pe3yJIbTaTe€ HECUACTHOTO CIyd4asi, BO3NEHCTBHUSI CHIIbI WU
3a0oneBaHus] W BIIOCIEACTBMM ObutM 0OpaboTaHbl Mpu Xupyprudeckoil mpouenype. Takue
OCJIO’KHEHHSI 4aCTO yCyTryOJsIIOTCS ¢ BO3PAcTOM. JIOMOTHUTEbHBIE OCIIOKHEHHSI MOTYT BO3HHKHYTh
U3-3a PEaKLMU Ha XUPYPTUYECKHUI CTPeCC C MOCIeAyOIIel Harpy3Koi Ha Dy HKIUIO OpraHa, KOTopasi
YaCTO OMNOCPENOBaHA BBI3BAHHBIMU TPABMOW SHAOKPUHHBIMH META0OJMUECKHMMH M3MEHEHUSIMU U
aKTHBALMEH KackaaoB (LIUTOKMHOB, KOMIUIEMEHTa, MeTabOJIMTOB apaXxHIOHOBON KHCIIOTBI, OKCHIA
asora 1 cBoOOAHBIX pagukanos kuciopona). (Kehlet H., ef al., Br. J. Anaesthesia, 78:606-17 (1997)).
Bo BpeMsi peakuuu Ha XUPYPrHYECKUI CTPECC aKTHBUPYETCS CHUMIIATHYECKas HEPBHAS CHUCTEMA.
(Starkweather A, ef al., Topics in Pain Management, 32(8):1-11 (2017)). VBenuuuBaercsi cexpewnus
TOPMOHOB TUNo¢u3a, YTO NMPUBOAUT K MOOMIIM3AILMU SHEPTUU TOCPEACTBOM karabonusma. ITo, B
CBOIO ouepenb, MNPHUBOAWT K 3aJepKKe COJMM W  BOABL.  YBEJIUYMBACTCS  CEKpeLus
anpeHokoptukorponHoro ropmoHa (ACTH), 4To mpuUBOOMT K MOBBIIEHHIO HOpagpeHATHHA MU
CHMIIATUYECKOH aKTUBHOCTH. DTO BBI3BIBAET CEPIIEUHO-COCY UCTBIE PEAKLIMHU, TAKUE KaK TAXUKAPANS
Yl TUIIEPTOHUSI, ¥ BBICBOOOJKAEHHE [IFOKArOHa, YTO IMPUBOAUT K rureprinkeMun. [1oBbiieHHe yPOBHS
rOPMOHA POCTa U KOPTU30J1a TAK)K€ NPUBOAUT K UHTHOMPOBaHHIO MU (PEepeHINPOBKH MOHOLIUTOB B
Makpodaru. 1o, B CBOIO OUepeib, IPEISTCTBYET Nepeiaue CUrHajIoB T-KiIeTkaMu/ POy LIHPOBAHUIO
TMCTAMHHA U CHH)KAET MUTPALIUI0 MMMYHHBIX KiieTok. (Tam xe).

CoBpemeHHOe JieueHHe MJi IOCJIEONEepalIOHHOIO BOCCTaHOBJIEHHUS BKJIKOYaeT B cels
yMEHbLICHHE MOCIEONEePAIMOHHON 00K, a TakKe MyJbTUMOJANbHbIe BMernareabcTa. (Tam xe).
OGe300mMBaHNe BAKHO MPU MHOTHX THUIAX XHPYPrHYECKOrO BOCCTAHOBJICHHMS U TPH OXKUIAHHU
octpoii 6omu. (Pinto PR, J Pain Res, 10:1087-98 (2017)). ITocneonepaunonnasi 60ib B Ooubleit
CTeTeHU CBsi3aHa ¢ OOJIbHBIMU, NEpeHecnMHU od11ee Xupyprudeckoe Mewmatesibeto. (Couceiro TC,
Rev Bras Anestesiol, 59(3):314-20 (2009)). bonb Tak:ke OTpULIATENBHO CKA3bIBAECTCS HA KIMHUYECKOM
HCXO/e, TMOCKOJbKY TMPEMsITCTBYeT 3axuBjieHH0 U BoccranoBienuto. (Tam ke). 3amena
Ta300€{PEHHOr0 U KOJIEHHOT'O CYCTaBOB OCOOEHHO CBsi3aHa ¢ OOJIbIO, KaK XPOHUUECKON (Harpumep,
oT ocreoaptputa), Tak u octpoi. (Tam ske). [TosToOMy aHaIbreTHKU OOBIYHO MCIONB3YIOT MPHU
MOCJICOTNIEPALIIOHHOM BOCCTAHOBJICHHH, KaK BO BpeMsi MPOLENyp B CTalMOHApe, TaKk WU MpU
BOCCTaHOBJIEHUH B JJOMAIIHUX YCJIOBHUSX.

OnHUM U3 BUIOB MYJIbTHMOZAIBHOTO BMEIIATEIbCTBA SIBJSIETCS Y CKOPEHHOE BOCCTAHOBJICHHE
nocne xupyprudeckoro BmemarenbcTsa (ERAS). (Starkweather A, supra). ERAS ¢okycupyercs Ha
IIUPOKOM CHEKTPEe XHPYPIHMYECKHX BMELIATENbCTB, HAMPUMEP, KOJOPEKTAIBHONH XHUPYPrHH,

opToneaAn, THHCKOJIOTUH, YPOJIOTUHU, paKe roJiOBbl U IICHU, PAKE MOYCBOIO IMYy3bIPs, 3a00J1€BaHUsX



NIEUCHH, PEKTaJbHBIX/Ta30BbIX 3a00JIEBAHUSAX, MATOJOTHAX TOJCTOW KHINKH, OyONSHIKTOMUHU
MOJKEJTY TOYHOM JKeJie3bl, TaCTPIKTOMHUU, OAPUATPUUECKONH U TMHEKOJIOTMYECKOW OHKOJIOTUYECKOMH
xupyprun. (Tam xe). B kauecTBe MyJIbTUMOAAIBHON CTPATErHU BBINEISIFOTCS MPEAOIIEPALMOHHbIE
METOANKH (KOHCYJbTUPOBAHHE, HArpy3ka >KHIKOCTBIO/yriieBoAaMHu, Oojiee KOPOTKHI Mepuon
rOJIOIAHMS), TEPHUOINEPALNOHHbIE METOIUKU (QHECTETHKH KOPOTKOrO NEHCTBUS, HOPMOTEPMHUS,
npouIakTUKa aHTHOMOTHKAMH, TPOQHUIAKTUKA TPOMOOIMOONHH, MpenynpexaecHue Meperpy3Ku
COJIBIO/BONIOH, MPEayNpPeKAeHHe PBOThI) U MOCICONEPALIOHHBIE METOIHMKH (PaHHssST MepopaibHast
AMeTa, YIPaKHEHHsI, HEOTTMOUTHAS aHAJIBI€3HsI U O AEPIKKa 1ocie BbIMUCKH). (Tam xe).

OpHako  COBpeMeHHble  TepameBTUYECKHe  CpPeACTBAa  HE  CMOIJIM  YCTPaHHUTh
MIOCJIEONEPALMOHHY0 3a00/IeBaeMOCTb U CMEPTHOCTb. MyJIbTUMOJANbHBIE METOANKH IO CaMOH
cBoeli mpupoze TpeOyoT OONBIINX 3aTpaT BpeMeHH U pecypcoB. U elle He CyIIECTBOBAIO HU OTHOM
TEXHUKH WK (PapMalieBTUYECKOrO JIEYEHHsI, KOTOpPble MOIJH Obl CPaBHUTBCS C TaKOM
MyJIbTUMOAANIBbHON Tepanueil. M3-3a 3THX HEAOCTAaTKOB CYINECTBYET MOTPEOHOCTh B HOBBIX METO/IAX

JICUCHUA AJI YIJIYUILICHHS IMTOCJICONEPAUOHHOIO BOCCTAHOBJICHH.

IV. KpaTKoe pacKpbLITHE HACTOSIEr0 H300peTeHHus

Hacrosimee nso0pereHne OCHOBaHO Ha MOJYYEHHM U NMPUMEHEHUU IIPernapaToB HA OCHOBE
KPOBH JJIsI JIEYCHUS CHMIITOMOB M COCTOSIHMM, YJyYIDAOIMUX BOCCTAHOBJIEHHE IIOCIE
XHPYPTUYECKOro BMEIIATeNbCTBA, BKIOYAIOINX B ce0si, Hanmpumep, Oonb U 3axuBiIeHHE paH. B
HACTOSIIEM M300PETeHUH, CPEAM IPOUero, MPU3HAETCS MOTPEOHOCTb HOBBIX TEPANEBTUYECKUX
CPeACTB MUl JIEUYEHUs] HEXEJATeNbHBIX COCTOSHHUH, CBA3aHHBIX C IIOCJIEONEPAL[HOHHBIM
BOCCTAHOBJIEHHEM, U JJIs YJIy4lIeHUs Takoro BoccTraHoBjeHue. IlomyueHHble U3 KPOBU U IUIA3Mbl
KPOBH HACTOSIIHE KOMITO3UIIMY B COOTBETCTBHH C HACTOSIIIMM H300peTEeHNEM OTHOCSITCS K PELICHUIO
npoOieM, CBSI3aHHBIX C Hey1auaMU U HEeIOCTaTKaMU COBPEMEHHBIX TEPAleBTHYECKUX CPEICTB, yTeM
UCIIONb30BaHUST  (DPakLUi IUIa3Mbl  KPOBH, MPOSBISIOIUX 3G (EKTUBHOCTb MPH  JICUCHUN
HEKeNaTeNbHBIX COCTOSHUM, CBSI3aHHBIX C MOCIEXHPYPTUYECKUM BOCCTAHOBIICHHEM, W IS
yJIyUIIE€HHs] TAKOTO BOCCTAHOBJIEHHS.

Hacrosimee n3zo0pereHne Takke OCHOBAHO Ha MOJYYEHUU M NMPUMEHEHUH IpernapaToB Ha
OCHOBE KPOBH ISl JICUEHUS] CUMIITOMOB M COCTOSIHMH, CBSI3aHHBIX C OCTPOH M XpOHUYECKOH OOJBIO.
B Hacrosimem u300peTeHHH, Cpeaud NPOYero, NMPU3HAETCS HEOOXOAMMOCTb B TEPANeBTHUECKHX

cpencTBax Uit obserdenuss Oosmu. XOTS CYIIECTBYIOT TEepAIeBTUYECKUE CPEACTBA Ul JIEUEHUs
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OCTPOH M XPOHHYECKOH OONM, MHOTHE TaKHe TeparieBTUYECKHE CPECTBA, HAIPHMEp, OMHOHIHBIC
AHAJIbI'€TUKH, BBI3BIBAIOT BHICOKUI YPOBEHb 3aBUCUMOCTH, 3JIOYTOTPEOIIEHUSI M CBSA3aHHBIX C HUMH

3a00J1€Ba€MOCTH 1 CMEPTHOCTH.

V. BRJIIO4YeHHE TOCPENCTBOM CCHIIKH

Bce ny6n1/11<au1/11/1 U 3asBKM Ha BbIAA4y MNATCHTOB, YIIOMUHACMbIC B H&CTOS[LLICﬁ 3a5BKE,
BKJIFOUYCHBI B HaCTOSIH.II/Iﬁ AOKYMEHT IOCPCACTBOM CCBLJIKHU B TOH Ke CTCIICHH, KaK €CJIHN ObI OBLIO
YKa3aHO, 4TO Kakaast OTACIbHAA ny6m/11<au1/m 1 3asBKa Ha BblAAa4y IMAaTCHTA BKIIIOYEHA ITOCPEACTBOM

CCBIIIKH.

VI. Kpartkoe onucanue rpaguyecKkux MaTepUaJioB

Ha ¢ur. 1 nzobpaskeH 5KCIEpUMEHT ¢ XpOHHYECKHM KOHCTPUKTHBHBIM nopakeHneM (CCI).
JBaanaTUTpEeXMeCSIUHbIM ~ MbllIaM  aukoro tuna ocyulectsisuid  CCl  uam  UMHUTAIMOHHOE
XUPYPrUYECKOe BMEIIATEIbCTBO IMyTEM JIMTUPOBAaHUA 32 24 yaca OO0 OCYILIECTBJEHUS PeXUMa
UMITyJIbCHOTO BBefeHust n03bl 7 cytok mnozapsx PPF1, rabameHTtnHa, pexOMOMHAHTHOTO
yenoBedeckoro aaprOymuHa (rhAlb) nnu koHTpONs B BUne cpeawi-Hocutens. [loBeneHne oneHnBaIn
B T€UEHHE HeNleJIb CO BTOPOU MO MATYIO, a COOp TKaHEeH AJisi TUCTOJOTHH IPOBOIUIIM B T€USHHE TISITON
HEJENH.

Ha ¢wmr. 2 npencrasieHo uzobpaxenue pacnonoxkenus CCI, HAHOCMMOrO MbILIAaM JUKOTO
TUIA BO3PAcCTOM JIBaALIATH NIBYX MecsLeB. JIurupoBaHue MPOBOIAMIM HA CENAIUIIHOM HEpBE, Kak
nokasaHo Ha ¢ur. PucyHok 0w B3sT U3 pabotsl Suter MR, ef al., Anesthesiology Res and Practice,
(2011), xoTOpas BKJIIOYEHA B HACTOSIIHN TOKYMEHT TOCPEICTBOM CCHUIKH B MOJTHOM CBOEM O0BEME.

Ha ¢wur. 3 npencraieHbl JaHHBIE MEXaHUYECKOTO TeCTa Ha aJIOAUHIIO (GoH Ppest y Mblinei
aukoro tumna, nonydasmux CCl wim UMUTaIMOHHOE XUPYPrHUECKOe BMEIIATENbCTBO, KaK OMHUCAHO
Ha ¢ur. 1. Kak npumennmo 1u1st aHanm3a 00JIeBOro MOBEICHUS, Ha 3aIHEH Jlarne CyObeKTa, JIMIIEHHON
CeNAJINIIIHOTO HepBa, O0ecreunBaid CTUMYJISILUIO HUTAMU (oH Ppes. [laBnenue, mpu KOTOPOM
MBILIb OTAEPrHBalia 3aHIOK0 JIany, U3MEPSIH U HaHOCHIU Ha rpaduk Ha ¢ur. 3. Ha ¢ur. nokasaHo,
yro Mmbimy, nonay4asimme PPF1 mociae CCI, ucnbIThbIBaAIM 3HAYUTENIBHO MEHBINYIO 0O0Jb (MOIIH
BBIZIEPIKUBATh OOJIbIIEE MABJICHUE), YeM MBIIIH, MOJyYaBIINe KOHTPOJIb B BUJAE CPENbI-HOCHUTEIS

nocite CCL. M npu MMHUTALMOHHBIX onepanusx ¢ o0paboTkol cpenoii-HocuTeneM Takxke HaOIoanm



3HAYHUTEJIHO MEHBINYI0 00Jb, 4eM mpu 0OpadoTke KOHTposeM B Bune cpenbl-Hocures nocie CCL
Jto nokasbiBaer, 4uTo PPF1 monoxxurenbHO BIUsSET HA ASDUIUT MEXaHUYECKONH HOLULETILIHH.

Ha d¢mur. 4 npencrasieHpl [JaHHbIE TUCTOJOTMYECKOTO WCCIEAOBAHUS THUIINOKAMIIA,
NPOBEIEHHOTO HAa MbIIaX OUKOro THMa, omucaHHbix Ha ¢ur. 1. Hefiporenes wusmepsuiu ¢
ucrnonb3oBanueM Mapkepa pabnkopruHa (DCX). V'  wmbmmedt, nomyvasmux CCI,  kKoTOphIX
obpabatbiBaiu ¢ nmomoinbio PPF1, HeliporeHe3 B rummokamiie Obl1 3HAYUTENIHHO BBIILIE, YEM Y TEX,
KOTOpBIE MOy 4aId CPeay-HOCUTEb. MBIIIH, IOJYYHUBIINE UMUTALUOHHYIO ONEPALIUIO ILIIOC Cpeny-
HOCHTEJIb, UMEJTM TEeHACHIHNIO K OoybimeMy Heliporenesy, yeM Mbiny, nojy4asimue CCI u cpeny-
HOCHUTEJb IOCie XHPYPru4ecKkoro BMmernatenscrBa. Takum obpazom, PPF1 nemoncrpuposan
CIOCOOHOCTh BOCCTAHABJIMBATH HEHPOTEHE3 M0CIe XPOHUYECKOT0 MOBPEXKAECHUS HEPBA.

Ha ¢ur. S mnpencraBneHbl naHHbIE THMCTOJOTMYECKOTO MCCAEAOBAHMS TUIIIOKaMIIA,
MPOBEICHHOTO HA MbILIaX JMKOrO THMA, onmucaHHbIX Ha ¢ur 1. Dxcmpeccuro CD68 ompenessiiu
KOJIMUECTBEHHO, 1 MbIlIH, nony4asiire CCI mmoc cpeay-HOCUTENb, SKCITPECCUPOBAIN 3HAUUTEIBHO
Oonbiuee komuuecTBo CDO68-MOMOKUTENBHBIX KJIETOK B THITNOKaMIIe, ueM MbiinH, nojy4asimue CCI
wroc PPF1. ITonoGnyto crenens pasnuuus Habmonanu Mexay MelmaMu, nonydasmumu CCI mmroc
Cpeny-HOCUTENb, U MBILIAMH, MTOJTy4YaBLUIMMH UMUTALMOHHOE XUPYPrUUECKOE BMEIIATENbCTBO TLIFOC
cpeny-HocuTenb. D10 mokasbiBaeT, uto PPF1 moxer momoupr OnokupoBarh HeHpOBOCHANICHHUE,
BO3HUKAIOLIEE B PE3YJIbTATE XPOHUUECKOTO NIOPAKEHUS HEPBOB.

Ha ¢wur. 6 npencraBieHbl JaHHbIE MEXaHUYECKOTO TECTA HA AJUTOAUHUIO (GoH Dpesi y MbIei
CS7BL/6J Bospacrom nBaauath nBa Mecsina, kotopblie nonydand CCI wim uMuTaiioHHOE
XUPYPru4ecKOoe BMEIIATeNbCTBO U KOTOPBIX TECTUPOBAIM HAa BPEMEHHON HIKajle, KaK MOKA3aHO Ha
¢ur. 1. JlaBneHue, mpu KOTOPOM MBILIb OTJEPrHBajia 3aJHIOI0 JIAIy, OLIEHUBAIN U MIPEACTABIISIN Ha
¢dur. 6 xak Henenu nocine CCI uaM MMUTALMOHHOTO XUpPyprudeckoro BMmelnarenscTsa. Ha ¢ur.
NOKa3aHo, 4yTo MbIlH, KoTopbiM BBoAUIH PPF1 nocne xupyprudeckoro smemarenscrsa CCl, nmenu
3HQYUTEJbHO IOBBILUICHHYI) MEPEHOCUMOCTb B OTHOLIEHUU MEXaHMYECKOH HOLMLENLHUH BO BCE
OLIEHHBAaE€Mble MOMEHTbI BPEMEHH, Y€M MbIIIH, KOTOPbIM BBOAMWIN cpeay-Hocurenb nocie CCL
Hanpotus, MbIIM, KOTOPBIM BBOIWIM TOJNBKO Ta0amneHTHH, IEMOHCTPHPYIOT 3HAYUTEIBHOE
yJy4lI€eHHEe B OTHOLIEHWH MEXAaHUYECKOM HOLMLENLUU 4Yepe3 2 HENENU IOCIE XUPYPTUYECKOro
BmemarenbeTBa CCI 1 momoOHBI MbIaM, TOJTYYaBIIUM CPeNy-HOCUTEIb, BO BCE APYTHE MOMEHTHI
BpeMeHU. Mbly, NOABEPruIMecss HMMHUTALMOHHOMY  XHPYPrH4€CKOMY  BMEIIATEIbCTBY,
JEMOHCTPUPYIOT 3HAYUTENIBHO MOBBIIIEHHYIO PEAKLIUI0 HA MEXAHUYECKYI0 HOLULENLNIO Yepe3 3 U 5

HeJesb MOCIe XUpPy prudeckoil MaHumy isiuud. BMecTe 3Tu naHHbie mokas3eiBatoT, yto PPF 1 obneryaer
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nepudepuueckyo 00ibp Ha Ooee ATUTENbHbIN MEPHUOo]] BPeMEHH, YeM MPH CTAHAAPTHOM JICYeHUH
(rabameHTHHOM).

Ha ¢ur. 7 npencraBieHsl JaHHbIC TECTa ¢ TOpsiYeld MJIACTUHOW Ha MBIIAaX JUKOTO THUIIA
BO3PACTOM JBAALIATH ABYX Mecsles, koTtopele nomyyanu CCl uinm MMHUTALMOHHOE XUPYpPrH4ecKoe
BMEILIATENbCTBO M KOTOPBIX TECTUPOBAJIM Ha BpPEMEHHOI IIKaie, Kak OnucaHo Ha gur. 1. Dtor aHanus
BBIMOJHSIN, Kak omucaHo B pabore Woolfe u Macdonald. (Woolfe G. and Macdonald AD, J.
Pharmacol. Exp. Ther. 80:300-07 (1944), koTopast BKJIFOU€HA B HACTOSIIUIT JOKYMEHT IIOCPEACTBOM
CCBUIKM B TIOJIHOM CBOeM oObeme). Ha ropsiyeit mnacTuHe ycraHaBiauBajgu temreparypy S5°C.
Mbiieli npuydanau K MOMELIEHHIO B IpO3payHblii nuiauHap B TedeHue 30 munyTt. ununnp
noMellaNd Ha Topsuyl0 IUIACTMHY M 3amyckanu Taiimep. Ilpm mnepsBoM HaOmoneHHHn 3a
HOLIMLICTITHBHUM TOBEACHUEM (HampuMmep, OONM3bIBAHWE 3aJHHUX JIal WM TPbDKKH) BpeMs
PEerHCcTPUPOBANN KakK JIaTeHTHOCTh. Ha ¢ur. 7 mmoctpupyercs HOLMIENTHBHAS JIATEHTHOCTh Ha
ropsueii  mactuHe uepe3 S5 Hepenb mnocie CCl wnaM  MMUTAUMOHHOIO  XUPYPrU4eCKOro
BMmemarenbcTBa. [Ipu obpadborke PPF1 HaGmonany 3HAYUTENBHO MEHBINYIO YyBCTBHTEIBHOCTH K
pa3ApakeHUI0 ropsyeil MIaCTUHON IO CPaBHEHUIO ¢ MbllaMy, noay4asmnmMu CCI mimroc KOHTposb B
BUJIE CPEAbI-HOCHTEJIS, YTO YKa3bIBaeT Ha 3aUTHBIN 3¢ dext PPF1, ¢ yaerom Toro, 4To craHmapTHbIe
3¢ dexTr! nedenust (rabarneHTHHOM) aHAJIOTUYHBI TAKOBBIM Y CPEAbI-HOCHTEIS.

Ha ¢wur. 8 npencrapieHbl JaHHBIC TECTa ¢ TOpSYEH MIACTUHOW HAa MbBIIMAX JUKOTO THUIIA,
koropele monydanu CCl wnM MMHUTAIMOHHOE XHUPYPrU4eckoe BMEINATeNbCTBO M KOTOPBIX
IPOTECTUPOBAIM HAa BPEMEHHOH IlKaje, Kak mokazaHo Ha ¢ur. 1. Ha ¢ur. 8 ummoctpupyercs
HOLIMLIENTUBHAS JJATEHTHOCTh Ha Topsideil riactuHe depes S Henenb nocie CCl i uMuTarimoHHOro
XUpypruueckoro BmemiareiabcrBa. [lpu obpabotke ¢ momompio PPF1 u rhALB nHaGmonamu
3HAYUTEJIbHO MEHBUIYI0 YyBCTBUTEIBHOCTb K PA3IPAKEHUIO rOpsiuell IJIACTUHON MO CPABHEHMIO C
mbrmamu, ony4dasmuMu CCI mroc KOHTPOJIb B BUIE CPEIbI-HOCHUTEITSI.

Ha ¢wur. 9 npencraBneHbl JaHHbIE MEXaHUYECKOTO TECTA Ha AJUIOAUHUIO (oH Dpest y Mblei
CS7BL/6J, xotopsie nonydanu CCI min IMATALIMOHHOE XUPYPrHYECKOE BMEIIATEILCTBO H KOTOPBIX
TECTHPOBAJIN HA BPEMEHHOH LIKaJle, Kak rmokasaHo Ha ¢ur. 1. Mpmum, koropsmv BBomu PPF1 nocie
xupyprudeckoro Bmemartenbcrsa CCl, MMenM 3HAYUTENBHO TOBBIIIEHHYIO IEPEHOCUMOCTb K
MEXaHNYECKON HOLMLENLNUN BO BCE OLIGHWBAEMblE MOMEHTHI BPEMEHH, Y€M MBIIIH, KOTOPHIM
BBOIWIN cpeny-Hocutenb mnociae CCL  Hampotus, wbimu, KoTopeiM BBOOWIM ThALB,
JIEMOHCTPHUPOBAIN OTBET HA MEXAHHYECKYIO AJUIOAUHUIO, MOJOOHBIH TAKOBOMY y 00padaThIBaeMbIX

Cpenoli-HOCUTENIEM MBbILIEH BO BCE MOMEHTBI BpEMEHU.
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Ha ¢ur. 10 npencraBieHbl JaHHbIE THCTOJOTHYECKOIO aHAJW3a CENAJUIIHOIO HepBa
(mpubnusurensHo Ha 1000 MKM AuCTajdbHEE MOCHENHEH JUraTypbl) Ha TPEAMET SKCIPECCUU
ocHOBHOro MmuennHoBoro Oenka (MBP) y wbimeti C57BL/6J, kotopbeie moaydanu CCI wnu
UMHTAIIMOHHOE XHPYpPrHYeCKOe BMEINATeNbCTBO, U aHAJM3UPOBAHHOIO Irocie cOopa TKaHH IOCie
cyTok 35, kak onucano Ha ¢ur. 1. Ha ¢ur. 10 nokaszano, uto y mbimel, kotopsiM Beoauinn PPF1
nocne xupyprudeckoro smemarenabcTBa CCl, 3HaUUTETPHO yBENMUYMBaAIach MHTEHCUBHOCTH MBP,
YTO CBUAETENBCTBYET 00 yBEINYEHNUH SKCIIPECCHH MUENNHA 110 CPABHEHHIO C MOJIyYaBIIUMH CPEny-
HOCUTENIb JKUBOTHBIMU. MBIIIM ¢ HUMHUTALMEN TaKKe 3KCIPECCUPYIOT MOBbILEHHBIT MBP mo
cpaBHeHUIO ¢ noiy4dasmumu nospexkaernne CCI u cpenay-HOCUTENb MBILIAMH.

Ha ¢ur. 11 npexacrasieHbl JaHHbIE TMCTOJOTMYECKOTO aHajiu3a CENAIULIHOIO HEepBa
(mpubnusutensHo Ha 1000 MKM AucTainbHee MOCHEAHEH nuratypbl) Ha mpeamer Oenka S-100
(3KcIpeccupyemMoro MBaHHOBCKUMH KieTkamu) y Mbimeit CS7BL/6J, koropsle nmony4anu CCI unu
UMUTALIMOHHOE XUPYPrHYeCKOe BMEINATeIbCTBO, U aHAJU3HMPOBAHHOIO Iocje cOopa TKaHU IOcie
cyTok 35, kak omucano. Ha ¢wur. 1. Ha ¢ur. 11 nokaszano, uto y mblmeii, koropeiM BBoaru PPF1
nocyie xupyprudeckoro smerarenbcTsa CCl, 3HaUUTENbHO yBEIUYMBANIACh HHTEHCUBHOCTE S-100,
YTO CBHAETENBCTBYET 00 YBEIWYEHHH KOJMYECTBA IIBAHHOBCKUX KJIETOK (KOTOpPbIE MPENCTABISIOT
co0oii mpony LupyoIue MUEIHH KIETKH B TepuepuiecKuxX HepBax) 10 CPABHEHHUIO C IOy YaBIINMU
CpeAy-HOCUTENb KUBOTHBIMH. MbIIM ¢ HMHTALUEN TakKe OSKCIPECCUPYIOT MOBBILIEHHOE
konndectBo S-100 no cpaBHeHuto ¢ nony4dasmumu nospexxaerre CCI u cpexy-HOCHTENb MBILIIAMIL.

Ha d¢wur. 12 mnpencraBneHbl H300pa’keHUs, BbIOpaHHBIE W3 THCTOJOTMYECKOrO aHaIN3a
CEIAJMIIHOTO HEPBa, KOTOPbIe MACHTH(GUIMPYIOT y4YacTOK, MCIOJIb3yeMbIH Ul KOJHMYECTBEHHOMN
oueHku Ha ¢ur. 10 u 11 (mpubmusurensHo Ha 1000 MKM AHUCTaNbHEE TOCNIEAHEH TUraTyphl), a TAKKE
WJUTIOCTPAaTUBHbIE MHTEHCUBHOCTU Oenka S-100 (skcrpeccupyeMoro IBAHHOBCKHUMM KJIETKaMU) U
OCHOBHOTO MHeJIHHOBOro Oenmka y wmbimeir CS57BL/6J, koTopele modydaawm Xupypruadeckoe
BmemarenbeTBo CCL, monmydanu o6paboTky mbo cpenoii-HocureneM, oo PPF1 u nucnonszoBanuce
1T KaYeCTBEHHOTO aHaIM3a TKaHW CENaUIIHOTO HepBa Mocje CYyTOK 35, Kak moka3aHo Ha ¢ur 1.

Ha d¢ur. 13 mnpencrasieHbl [JaHHblE TUCTOJOTMYECKOrO aHaJIM3a CIMHHOTO MO3ra
(BBIMOJTHEHHOTO HA TKAaHW CIMHHOTO MO3ra, B3STOM W3 MOSCHUYHOrO otaena L4-L6) mblmeit
C57BL/6J, xoropeie moay4danu CCI wn MMUTAIIMOHHOE XUPYPrU4YeCKOE BMELIATENbCTBO, H
NPOaHAIN3UPOBAHHOIO Iocje cOopa TKaHM Mocie CyTok 35, kak mokaszaHo Ha ¢ur. 1. Ha ¢ur. 13
MOKa3aHo, YTO y Mbiiel, kotopsiM BBoamin PPF1 mocne xupypruueckoro Bmemarensctsa CCl,

3HAYUTENbHO CHU3MIach UHTeHCUBHOCT BDNF B 3agHux porax CHUHHOTO MO3ra, 4YTO



CBUJIETEJILCTBYET O CHIDKEHHOM AKTUBALWUM MHUKPOIJMH B cnuHHOM Mmo3sre. Ilockombky BDNF
NpeAcTaBisieT CcoOOH MPOBOCHANUTENbHBIM LUTOKHH, BbICBOOOKIAEMbI  aKTHBUPOBAHHOMN
MUKPOTJIMEH, 3TH JlaHHbIE CBUAETEILCTBYIOT O ToM, 4TO PPF1 CHMXKaeT OCHOBHOM peryJsiTop
OO0JIeBBIX COCTOSIHUH B CTUHHOM MO3Te, HOPMAJIM3ysl YPOBEHb IO YPOBHS Y MbIIIeli ¢ UMHTALNeH (He
TpaBMupoBaHHbIX CCI).

Ha d¢ur. 14 npencrasieHbl [OaHHbIE THUCTOJIOTUYECKOTO aHAIM3a CIOMHHOIO MO3Ta
(BBIMOJIHEHHOTO HAa TKaHM CIMHHOIO MO3Ta, B3ATOH W3 MOsicHUYHOro otxena L4-L6) wmblmei
C57BL/6J, xoropeie monmydanu CCI wiM HMMHTALMOHHOE XHUPYPTHYECKOE BMEIIATebCTBO, H
IPOAHAIN3NPOBAHHOTO Iocie cOopa TKaHM MOCie CYyTOK 35, kak mokasaHo Ha ¢ur. 1. Ha ¢ur. 14
NOKa3aHO, YTO y Mblulel, kotopbiM BBoAamM PPF1 mocne xupypruueckoro Bmemarenbcrsa CCl,
3HAYUTEJIbHO CHM3WJIAch HWHTeHCHBHOCTb (D68 B 3amHuX porax CIOMHHOTO MO3ra, 4YTO
CBHJETEIIbCTBYET O CHIKEHHOW aKTUBAllMH MHUKPOTJIMU B CHHHHOM Mo3re. [lockonpky Oenox CD68
3KCIPECCUPYETCS] aKTUBUPOBAHHON MUKPOTJIUEH, 3TO TOBOPHUT O ToM, uTOo PPF1 cHMkaeT akTrBaLinio
OCHOBHOTO THUINAa KIJIETOK, OTBETCTBEHHBbIX 32 MHAYKLUIO OOJEBBIX COCTOSHHUI B CHHHHOM MO3Te,
HOpPMaJIM3ysl YPOBEHb 10 YPOBHs y Mbliell ¢ umutauueil (He tpasmupoBaHHbix CCI). JlaHHble,
npexacrasyieHHble Ha ¢ur. 13 u ¢pur. 14, nokassiBarot, uto PPF1 nenTpansHo peryiupyer coctossHue
Oony, BO3HHUKAMOIIEe B pe3yibTaTe IMOPaKeHHWs CEeJAIMIIHOrO HepBa, U olierdaer wiu
IpeaynpexaaeT yCTaHOBIEHHE OOIEBbIX CUTHAJIOB MEXy Nepu(pepuuecKUMHI HepBaMU U FOJIOBHBIM
MO3IOM, TaKe ONMHChIBAEMOE KaK LIEHTPAIbHASI CEHCHOMITN3AIHS.

Ha d¢wmr. 15 mpencrasneHsl nu300pa)keHHs, BbIOpaHHBIE M3 THCTOJIOTHUECKOI'O AaHAIN3a
CIIMHHOTO MO3Ta, KOTOpblE HAECHTU(DHLUPYIOT YYaCTOK AOPCANBHBIX POTOB, HCIIONB3YEMbIX IS
KOJIMYECTBEHHOH OleHkH Ha ¢ur. 14 (BBINOJIHAEMOH Ha TKaHU CIIMHHOIO MO3ra, B3STOH U3
nosicHuuHoTro otaena L4-L.6), u wumoctpaTuBHbie HHTEHCHBHOCTH Oenka CD68 (3kcnpeccupyemMoro
aKTUBUPOBaHHOW Mukpornueid) y woimeir CS57BL/6J, koTopble mofay4anud XUPYpPrudyecKoe
BmemarenbctBo CCI u obpabotky nubo cpenoii-Hocurenem, nubo PPF1 u umcrone3oBanmuch ams
Ka4eCTBEHHOTr'0 aHaJIM3a TKaHU CITMHHOI'O MO3Ta MOCJIe CYTOK 35, Kak moka3aHo Ha ¢ur. 1.

Ha d¢wmr. 16 mpencrasieHsl nu3oOpakeHHs, BbIOpaHHBIE M3 THCTOJIOTHUECKOI'O aHAIN3a
CIMHHOTO MO3ra, KOTOpble MAEHTU(PHULMPYIOT Y4aCTOK AOPCANbHBIX POTrOB, HUCIOJb3YEMBIX MAJIS
KOJIMYECTBEHHON OLeHkH Ha ¢ur. 14 (BBINOJIHAEMOHW HAa TKAHU CIIMHHOTO MO3ra, B3SITOH U3
nosicanyHoro oraena L4-1.6), m wmmmoctpatuBHble uHTeHCHBHOCTH Oenka BDNF  (umurokuHa,
BBICBOOOJKIAEMOTO aKTUBUPOBAHHOW MuKporiueii) y wbimeit CS7BL/6J, koropele monmy4anu

xupypruueckoe BmemnareabctBo CCI u obpaborky nubo cpenoii-nocurenem, nud6o PPF1 wu
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HCIOJIb30BAJIUCH JI1 KAUECTBEHHOI O aHAJIN3a TKAHU CIIMHHOTO MO3Ta MOCe CYTOK 35, Kak MOKa3aHo
Ha ¢ur. 1.

Ha ¢ur. 17 nokaszaH 5KCIIEPUMEHT ¢ XPOHHYECKUM KOHCTPUKTUBHBIM nopaskeHuem (CCI).
JBagnaTuaByXMeCsTYHBIM ~ MbllmaM aukoro tuma ocymectsisin  CCl mmm  mmuTanmonHoe
XUPYPrUYECKOE BMELIATENbCTBO IMYyTEM JIMTUPOBAaHUS 3a 2 HEAeNU [0 BBEACHUS pEKUMa
UMITYJIbCHOTO BBeeHuUs 103bl 7 cyToK noapsa PPF1, rhALB umu KOHTpOJIsi B BUAE CPEabI-HOCUTETS.
IToBenenue OLeHNBAIIM €XKE€HEeIbHO B TeUEHHE HesleNIb CO BTOPOH 10 ceabpMyto, a cOop TKaHel A
THCTOJIOTHH MPOBOAMIIN HAa NPOTSKEHUU CEIbMOMN HEeNH.

Ha ¢ur. 18 npencraBneHsl JaHHbIE MEXaHUYECKOT'O TECTA HA AJUTONUHIIO GOH Dpest y MbILIei
C57BL/6J, xoropsie nonyyanu CCI nim UMHTaLIMOHHOE XUPYPrHYECKOe BMEIIATENBCTBO U KOTOPBIX
NPOTECTUPOBAJIH MO BPEMEHHOM IKase, onucaHHoW Ha ¢ur. 17. Ha ¢ur. 18 mokaszaHo, 4TO MBIILIH,
kotopbiM BBOAUIM PPF1 uepes nBe Hepenu mocne xupyprudeckoro Bmemarensctsa CCl, umenn
3HAYMUTEJbHO TOBBILIEHHYIO MNEPEHOCUMOCTh MEXaHMUYECKOW HOLMLENLNH, HAYMHAIOLIYIOCS B
npeAenax OAHOM HeAeu Mmocie npekpaiieHus JeueHus ¢ nomoinsio PPF1, koTopast coxpaHsnach Ha
NPOTSDKEHUU BCEro uccienoBanus. Pesynbratel Ha ¢ur. 18 mpemnonararor, yro obpaboTka ¢
nomouipto PPF1 mHMIMMpyeT nmpoueccsl, KOTOpble CHUKAKOT YyBCTBUTEJIBHOCTb K MEXaHUYECKOU
AJUTOIMHUU B TIPOJOJIbHOM HAIPAaBJIEHUH, IMOCKOIBKY YJIyUIICHHE NTEPEHOCUMOCTH MPOSIBIISIETCS] HE
paHbllle, YeM 4Yepe3 Helemto IMocje JedeHus (B OTJIMYME OT TepaneBTHYECKUX CPENCTB, KOTOphIe
NPUHOCAT O0JIerYeHre UCKIFOYUTEIbHO BO BpPEeMs JIEYSHHsI, TAKUX KaK OMUOUHbIEC aHAJIBIETHKH) U
coxpansiercst He MeHee 28 cytok. HampoTus, MbIiy, koTopeiM BBonuiu thALB, nemoHcTprpoBanu
OTBET Ha MEXAHWYECKYIO AJUIOANHUIO, CXOAHBIN C TAKOBBIM Y MOJYYaBIINUX CPEAY-HOCUTENb MbILIEH
BO BCE MOMEHTbI BPEMEHH.

Ha ¢wur. 19 npencrasieHsl JaHHBIE TE€CTA ¢ TOPSAYEH MIACTUHON HAa MBIIAX JIUKOTO THIIA,
kotopbie monydann CCl wiM HWMHTaAIMOHHOE XHPYPrHY€CKOE€ BMEIIATeNIbCTBO M KOTOPBIX
NPOTECTUPOBAJM IO BPEMEHHOH mikaje, omnucaHHod ©Ha ¢ur. 17. Ha ¢ur. 19 nokazana
HOLIMLIENTUBHASL JIATEHTHOCTh IpPH TECTe C ropsiueii ruactuHod depe3 S5 Hexenb nocie CCI mnm
UMHUTALMOHHOTO XUPYPTrU4€CKOro BMEINATENbCTBA. MBIIIH, MOJy4aBiiue o0padoTKy C MOMOLIBIO
PPF1, 3HauuTENBbHO MEHEE YyBCTBUTENBbHBI K PA3APAKEHUIO IOpsYel IUIATUHON MO CPABHEHUIO C
mprmamu, nony4dasmumMu CCI mroc KOHTPOIIb B BUIIE CPEIbI-HOCHUTEITSI.

Ha ¢ur. 20 npeacTtaBieHbl JaHHbIE TECTA C TOps4ell MIACTMHOW HA MBIIIAX NUKOTO TUIA,
koropele mojydanu CCl unm MMHTAMOHHOE XHPYPrHUECKOE€ BMELIATENIBCTBO M KOTOPBIX

NPOTECTUPOBAJM MO BPEeMEHHOH wikaje, omnucaHHoW Ha ¢ur. 17. Ha ¢ur. 20 nokazana
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HOIMIIETNITUBHAS JIATEHTHOCTh TPU TeCTe C Tropsiiei ruractuHoi uepe3 7 Hemenb mocie CCIl wmm
UMHTAIIMOHHOTO XHMPYPrUuecKoro BMeLIaTenbcTBa. Mply, nonyuasmye oopaboTKy ¢ MOMOIIBO
PPF1, 3HauuTeNnbHO ME€HEE 4yBCTBUTENbHBI K Pa3pPaKCHUIO ropsyell MIATUHON MO CPaBHEHUIO C
mbimamu, nony4dasmumMu CCI mroc KOHTPOJIb B BUE CPEIbI-HOCHUTEISI.

Ha ¢ur. 21A u 21B npeacraBieHO MMCTOJIONMYECKOE CPABHEHHE MEXAY AMaOeTUUeCKUMHU
panamu (muabetndeckas momens Mbimm B6 BKS(D)-Leprd®/)), xoropsie He obpabaTeiBamu (dmr.
21A) nmm obpabateiBanu ¢ nomoinbsio PPF1 (¢ur. 21B). Ueprble cTONONKH MOKA3bIBAIOT TONIIHUHY
PaHEBOTrO JIOXKA (AMUAEPMAIBHBINA CJION TUTIOC CJIOH rpanysisanuu). CTPenKu MOKa3bIBAOT TPAHULIBI
panbl. TommmHa paHeBOro joXa MoBbImaNack y odpaboranHeix ¢ momompbto PPF1 wmbrmeit, kak
onpenessuid MO TONLMHEe paHeBoro Jjoxa. CnemosatensHo, PPF1 nemoHcTpupyer yiydineHHOe
3aKUBJICHUE PaH.

Ha ¢ur. 22A u 22B mnpencrasieHO MHCTOJOTHYECKOE CPABHEHHE MEXAY AHabeTUUeCKUMHU
panamu (nuabeTudeckast moxenb Mbimu B6.BKS(D)-Lepr®®/J), xoropeie He obpabaTeiBamu (¢ur.
22A) unu obpabarbBanu ¢ nomombo PPF1 (¢ur. 22B). Uepnble cTONOMKH MOKA3BIBAIOT CIIOH
rpanyssaiuu. CuHHE CTONOMKM IMOKa3blBAIOT 3MMAepManbHbIil cioi. OOpaboTaHHas € MOMOLIBIO
PPF1 pana nemoHcTpupoBana Ooyiee TOJCTBIH 3THASPMAIIBHBIN CIIOH, YeM HeoOpaboTaHHas paHa,
OIHAKO CJIOH TpaHyJSALUHM XapaKTepU30BaJICs eme OonblIed TeHAEHLMeH K pPasINuui0 MEXOy
oOpaborannbpiMU ¢ moMotneio PPF1 11 HeoOpaboTaHHRIMU paHaMH (T. €. CJIOW rPaHyJISILUN ObLT TOJIIIE
B 0OpadoranHbIx ¢ momoinbio PPF1 panax, uem B He0OOpaOOTaHHBIX paHax).

Ha ¢wur. 23 nokaszana obmasi cxema 5KCIIEPUMEHTa 110 3aKUBJICHUIO TUA0ETUYECKO paHbl,
UCIIONIb30BaHHOTO Ha ¢ur. 24-28. Karum KpoBH yKa3bIBAIOT HA TO, KOTJA KPOBb COOMpANTH AJist
U3MEpEHUsl COAEP>KAHUS IUIFOKO3bl HATOIIAK. B CyTkM 2 HAHOCHJIM KOXKHYKO PaHy, a B CyTKH 1-7
BBITOJIHSJIM BHYTPUBEHHOE (1v) BBeneHHE A03bl. [ MCTONOTHIO (MMOKa3aHHYK0 MOJ MHUKPOCKOIIOM)
MIPOBOJIMIIN MTOCIIE YMEPILIBICHHUS.

Ha ¢ur. 24 nokas3aH NpoOLEHT paHbl, BCE €€ OTKPBITOH B HEKOTOPblE MOMEHTBI BPEMEHU
10CJie HAaHECEHUS paHEHbI, B TIEPBOM HcClienoBaHnu (uccnenosanue 1). Mplieii obpabatbiBanu TuO0
PPF1 (150 mxu) B TedeHne 7 CyTOK, MO0 KOHTPOJIEM B BUAE coseBoro pacrsopa. Uepes 10 cyTok
pa3Mepbl OTKPBITBIX paH y >KMBOTHBIX, MOJydaBmNX 00padorky ¢ mnomombto PPF1, Obum
S3HAYUTECJIbHO YMECHBIICHBI MO CPABHCHUIO C TAKOBBIMU Y O6pa6aTbIBaeMbIX KOHTPOJIEM B BUAC
coseBoro pactsopa (**p < 0,006 no HenapHoMy T-KpuUTepHro).

Ha ¢wur. 25 nokasaH npoueHT paHbl, BCE €lle OTKPBITON B HEKOTOPbIE MOMEHTBHI BPEMEHHU

TIIOCJIe HAHECEHUs] PaHbl, BO BTOPOM HCCIIeNOBaHNH (uccnenoBanue 2). Meieit odpadarbiBany 1ud0
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PPF1 (150 mkn) B TeueHue 7 CyTOK, TUOO KOHTPOJIEM B BHUIE COJIEBOrO pacTtBopa. Uepes 8 cyTok
pa3Mepbl OTKPBITBIX paH y JKHUBOTHBIX, NOJNydaBmIMX o00paborky c¢ mnomoureto PPF1, Obimm
3HAYUTEJIbHO YMEHBIIEHbI IO CPAaBHEHHIO C TAKOBBIMH Yy 00pabaThlBaeMbIX KOHTPOJIEM B BHUIE
coseBoro pacteopa (**p < 0,0018 mo Hemapromy T-kpurepuro).

Ha ¢wur. 26 noxasan npoOLEHT paHbl, BCE €1e OTKPBITON 4epe3 11 CyTOk mociie HaHeCeHUs!
paHbl, ¢ 0ObeUHEHHEM JaHHbIX ucciaenoBanuii 1 u 2. [Tonyuasiive 06padotky ¢ momoripo PPF1
JKUBOTHBIC AEMOHCTPUPOBAIN CTATUCTUYCCKU 3HAYUMOC CHMIXKCHUEC TIPOLCHTA PAaHbI, OCTaBaBLIEUCS
otkpeiToii uepes 11 cytok (**p < 0,006 mo HemapHomy T-kputepuro). Paznmume mexny
nojiy4aBiinMu 00paboTky ¢ momoupio PPF1 u monyvaBmumu oOpabOTKy Cpemoi-HOCHTEIeM
JKUBOTHBIMH B CyTKH 10 ObUIO 0OMHAKOBO 3HAUUMBIM (** p < 0,006 no HemapHOMY T-KpHUTEpHIO).

Ha ¢ur. 27 npencrasieHbl pe3yabTaTbl HCCIAEAOBAHUS C HCIIOJIb30BAHHEM BBOAMMBIX
mecTHbIM myTeM PPF1 unu cpenbl-HocuTestst B panbl Mbieit B6 ob/ob (mbmeit B6.Cg-Lepob/J). Ha
¢ur. 27 nmokazaHa mapaaurmMa UCCIEIOBaHUs €XeCyTOYHbIX BBeAeHH 30 Mk MectHOro PPF1 mnm
KOHTPOJIA B BUAE CPEAbI-HOCUTEC]IA, BBOAUMBIX B PaHbI. Hanecenue PaHbI BBIITOJIHAIN, KaK OIIMUCAHO
Ha ¢wur. 10.

Ha ¢wur. 28 npeacraBneHsl pe3yJabTaTbl MUCCIEAOBAHUS MECTHOTO BBENEHMsI C YKa3aHHUEM
IPOLIEHTa IUIOIAAN NIepBOHAYAIBHON paHbl, octasiueiics nocne 10 cyrok obpaborku. Ha dur. 15
nokasaHo, 4to PPF1 3HaunTenbHO yMEHBLINII IPOLIEHT OTKPBITOH paHbl, OcTaBLIelcs yepes 10 cyTok,

IO CpaBHCHUIO C KOHTPOJIEM B BUAEC CPEABI-HOCUTEJIA.

VII. Iloapo0Hoe pACKPBITHE HACTOSIIIEr0 N300peTeHHs

A. Beenenue

Hacrosimee wn300peTeHne OTHOCUTCS K HMIOCHTU(UKAIMA W OTKPBITHIO CIOCOOOB H
KOMIIO3UIIMH JAJIs1 JICUEHHs] HEXKeNaTeNbHbIX COCTOSHUH, CBA3aHHBIX C IOCJIEOMNEPaLHOHHBIM
BOCCTAHOBJICHHEM, M MJISI YJY4YLIEHHs TAaKOro BOCCTAHOBJEHHs. Ppasa «yiydIleHHE TaKoro
BOCCTaHOBJICHHSI» O3HAYaeT, YTO MOCJIEONEepPALHOHHOe BOCCTAHOBJICHHE CyOBeKTa MOXKET ObITh
YCKOPEHO, T. €. CYOBEKT MOKET CTaTh IOABM)KHBIM MJIM MOXET OBbITh BBIMHCAH M3 CTaLIMOHAPA 32
MeHblIee BpeMsi, 4YeM 3T0 mnorpedoBanoch Obl 0e3 BMeIIaTeNbCTBA COTJIACHO BapHAaHTaM
OCYLIECTBJICHHs] Hacrosimero wuzoOpereHusi. Ppasa «HEXKeNaTeJdbHbIE COCTOSHHS» O3HAYaeT
COCTOSIHME WIJI CHUMIITOM, TaKHe Kak, HamlpuMep, 0e3 OrpaHu4eHus, OOib, CEepAeYHO-JIErOYHbIe

npoOnemsl, nHpekuun, TpoMdboaIMO0TIUeCcK e TPOOIeMBl, BOCTIAJICHHE U 3aMeJIEHHOE 3a)KUBIICHNE
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paH. B HacTosleM MOKYMEHTE OMHCAHBI CHOCOOBI M KOMIIO3WUIUH MJIsl JIEYeHUS] CyOBEKTOB,
CTpadaromunx HEXKEJIaTCIbHBIMI COCTOSHUSAMM, CBA3aHHbIMH C nocjeconcpatiuoOHHbIM
BOCCTAHOBJIEHHEM, U Ui YJy4YLIEHHs TAKOrO BOCCTAHOBJIEHUS, KOTOPBIE SIBJIIOTCA acCHEKTaMHu
HaCTOALIEro I/I306peTeHI/I$I. B HACTOALIEM NOKYMCHTE TAKKE OIMUCAHBI PEKHUMbI BBCACHUSA OO3bI,
KOTOpbI€ BBI3BIBAIOT VYIIyULIEHHE Yy CYOBEKTOB, CTPAAAIOLIMX OT HEKENATEeNbHBIX COCTOSHUH,
CBSI3aHHBIX C TMOCJIEONEePALMOHHBIM BOCCTAHOBJIEHHEM, U JUJIS YJIyYILIEHHUsS] TAKOTO BOCCTAHOBJICHHS.
OnucaHHbIE B HaCTOALEM JOKYMCHTC CHOCO6bI U KOMIIO3UIIUU MTPUMEHUMbBI IJI NPEAYIIPEKACHUSA
OCJIOKHEHHH MOCJIeONepaliOHHOIO BOCCTAHOBIIEHHs, OONerdeHns: CUMIITOMOB U IpeaypeKAeHUs
OCJIOKHEHMHM  TOCJIEONEepPALMOHHOTO BOCCTAHOBJIGHHUS M YCKOPEHHsI  IOCJIEONepPallMOHHOTO
BoccTaHOBJIeHUsA. CrIoCOOBI U KOMIIO3HMLIMU B COOTBETCTBUU C HACTOSAIIUM HU300pETEHHEM MOXKHO
HCIIOJIb30BATh WIIM BBOAUTH IEPEA onepanueil (mepen XUpyprudeckuM BMEIIaTeIbCTBOM), B XOJE
orneparuu (BO BpeMs XUPYyPrudecKoro BMeaTeIbCTBa) WIH B ITOCIEONEePAIIOHHOM Iepuose (roce
XUPYPTrUUECKOr0 BMEIIATENIbCTBA).

Jlpyroli acmeKkT HACTOSINEro H300peTeHHss OTHOCUTCS K JICYCHHI0 XPOHUYECKOH
Oonu/HeliponaTuu B II€JIOM, a HEe MCKJIFOUYMTENBHO, XPOHUYECKOH Oonu/HelponaTuy, CBA3aHHON C
TIOCJIEONIEPALIIOHHBIM BOCCTaHOBJIEHHEM. CrIocOObI M KOMITO3MLIUHM B COOTBETCTBUH C HACTOSIINM
I/ISO6peTeHI/IeM, OMUCBIBAEMbBIC B HACTOALLEM NOKYMCHTEC, MOT'YT 6bITb HUCITIOJBb30BaHbI IJIsA JICUYCHUA
XpOHMYeCcKOl 0o u Heliponatuu. Ppasa «jiedeHne XpOHUIECKON OOJIM U HEHPOMAaTUNY O3HAYAET,
YTO CTeNeHb XPOHHYECKOIH OO0JIM, HCIBITBIBAEMOH CyOBEKTOM, KOTOPOMY BBOIST KOMIIO3HLIMU B
COOTBETCTBUH C HACTOALINM H300pETEHHEM, YMEHBINAeTCs, MO OIEHKE CyObEeKTHBHBIMU WU
OOBEKTHBHBIMH CPECTBAMH, HE3HAYUTENBbHO, YMEPEHHO MJIM 3HAYUTENbHO. Takue cpencrsa MOryT
BKJIFOYATb B ce6$1 TECTbI, TPOBOAUMBIC CAMOCTOATECIBHO WJIKM MEAUIUHCKUM CIICHUAJIUCTOM, TAKUEC
Kak, Hanpumep, 6e3 orpanuuenus, petred, MRI, CT ckaHupoBaHus, OLleHHMBaHUE OOJBHOTO WU
ornucaHue OONM, IWANa30oH IBIKEHHs, pe(IeKChl, CHJIa MBI, YYBCTBUTEIBHOCTb (HAIpUMEp,
CKOJIBKO BpeMeHH Tpedyercs CyObekTy, 4YTOObl OTAEPHYTh KOHEYHOCTb, MOIBEPraroLIyIOCs
TaBJICHUIO WM JPYrOMY pasApaXHUTEN0), aHAIM3bl KPOBH HAa MapKepbl BOCIAJIEHUS,
anexkrpomuorpadus (EMG) u ckopocTs HEPBHOI TPOBOJUMOCTH.

Ocy1necTieHne HaCTOSIILETr0 U300peTeHNsI BKIOYaeT B ce0s mpuMeHeHue Qpakiuii mia3Mel
KpOBU B Ka4dE€CTBE JICUCHUSA, HAIIPUMED, OI[HOI>'I NN HECKOJIBKHUX (bpafcum‘/'l i OJHOIroO HIHN
HECKONBbKUX 3((IOEHTOB, MOJMYYEHHBIX B Ipoleccax (pakIMOHUPOBAHUS KPOBH, HAIpUMED,
nofoOHbBIX Tporeccy ¢pakiauornposanust mo Kony, onncaHHoMy Hmke. BapuaHT ocyiiecTBieHUs

HACTOSIIEr0 M300pEeTeHHsI BKJOYaeT B cedsl mpuMeHeHne (pakuuu Tuia3mbl KpoBH (pacTBOpA,
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COCTOSIILIIETO M3 HOPMAJBbHOIO 4YeJIOBEUECKOro anbOyMuHa, anbda- u Oera-rjao0yJHHOB, ramma-
ro0yJinHa ¥ Opyrux OeKkoB JIMOO MO OTAENbHOCTH, JIMOO B BHIE KOMIUIEKCOB, B AaJIbHEHIIEM
UMEHyeMOoro «¢paxkuueil T1iasmMbl KpoBw»). Jlpyroli BapuaHT OCYINECTBJICHUS HACTOSIIETO
n300peTeHns BKIO4YaeT B cedst mpuMeHeHne OenkoBoil dpakiym masmer kposu (PPF) B kadectse
nedeHus. Jlpyroit BApHaHT OCYILECTBICHUs HACTOSILIEro H300pETeHUs BKIIOYAET B ceOsl MPUMEHEHNE
¢bpakiun pactBopa yenoseueckoro anbOymuna (HAS) B kadectse neuenus. Eine onwH BapuaHT
OCYILIECTBJICHHs BKJIIOUaeT B ceOsi mprMeHeHHe >PQIrOeHTOB U3 MpoueccoB (HpakLHOHHPOBAHHMS
KpoBH, Takux Kak 3dpdmoent I umu s3¢dmoent II/III, onmucbiBaemble Hike. JloMOTHUTENbHBII
BApHAHT OCYLIECTBIEHUS BKJIIOYaeT B cebst (Ppakuuio IIa3Mbl KPOBH, M3 KOTOPOW yAajeHbI
MPAKTHYECKH BCe (DAKTOPBI CBEPTBIBAHUS Ul COXpaHeHUs: 3(Q(PEKTUBHOCTU MPU OJHOBPEMEHHOM
CHIDKEHUM pHUCKa TPOMOO30B (HampumMep, CM. 3asiBKU Ha Bbimady nateHToB CIITA NeNe 62/236710 u
63/376529, KOTOpbIE BKIIOUEHB! B HACTOALINH JOKYMEHT IOCPEACTBOM CCHUIKH B IIOJIHOM CBOEM
obbeme).

Ilepen paccmoTpeHHeM MOAPOOHOrO OMHCAHUSI HACTOSLIETO M300PETeHUs CleAyeT Y4ecTb,
YTO HACTOsIIee H300pETeHHWE HE OrPAHUYMBACTCS KOHKPETHBIMH OIKMCAHHBIMU CIIOCOOOM WU
KOMITO3UIIMEH, TTOCKOJbKY OHH, KOHEYHO, MOTYT BapbUpOBaTh. Takke CleayeT Y4YUTHIBATb, YTO
UCIIOJIb3yeMasi B HACTOSILIIEM JOKYMEHTE TEPMHHOJOIUS MpeIHa3HAYeHa HCKIFOYUTEIbHO ISt
OMHUCAHUSI KOHKPETHBIX BApUAHTOB OCYINECTBJICHHWS M HE MpeJHa3HA4YeHa Uil OrPaHHYEeHMS,
MOCKOJIbKY 00BEM HACTOsAIIero H300peTeHus OyAeT OrpaHU4YMBaTBhCS TOJBKO MpHIaraeMoi
bopmynoit n3odpeTeHus.

OOcy:xnaemble B HACTOSIIIEM JOKYMEHTE ITyOJIMKALUH NPEeaHA3HAYEHbl HCKITIOYUTENBHO IS
UX PACKPBITHS 0 OaThl MOJAYH HACTOSIIEH 3asiBKU. HHUYTO B JAHHOM JOKyMEHTE HE JHOJKHO OBITh
MICTOJIKOBAHO KaK IMPH3HAHKUE TOTO, YTO HACTOSIIEEe U300PETEHIE HE UMEET MPaBa AaTHPOBATh TAKYIO
nyOnukanuto Oonee paHHel JaTol B CHITY MPEALIECTBYOLIEro u3odperenus. Kpome Toro, ykazaHHbIe
IaThl MyOJMKALIME MOTYT OTJIMYAThCS OT (PAKTHUECKHX NAT MyOJMKALMK, YTO MOKET MoTpeOOBaTh
HE3aBHCHUMOT'O IIOATBEPKICHHSI.

Ecnu mpencraBisieTcss Ouana3oH 3HAYEHHH, MOAPA3yMEBAETCs, YTO TAaKKe KOHKPETHO
PACKPBIBAETCS KasKA0€ MPOMEKYTOYHOE 3HAYECHHE, BILIOTH [0 AECSTOH €INHHLIbI HIJKHETO Mpeaena,
€CJIH KOHTEKCT SIBHO HE IUKTYET MHOE, MEKAY BEPXHUM M HIDKHHAM TIPENEIaMH 3TOTO JAHaIra3oHa.
Kaxxnplit MeHbLIMI AMAna3oH MekAy JEOObIM 3asBJICHHBIM 3HAUYEHHEM WM MPOMEKYTOUYHBIM
3HAYEHHEM B YKa3aHHOM JHAana30He M JIOOBIM JPYTUM 3asBJICHHBIM WM TPOMEKYTOYHBIM

3HAYCHUEM B 5TOM YKa3aHHOM AHUAIA30HE OXBATbIBACTCA HACTOSALIUM H306peTeHI/IeM. BerHI/Iﬁ u
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HIDKHHUH TIpeiesTbl STHX MEHBIINX AHANa30HOB MOTYT HE3aBUCHMO BKJIOYATHCS HITH UCKITIOYAThCS M3
AHaria3oHa, u Ka)KI[beI AWanasoH, B KOTOpOM OAWH, HU OAWH, UJIN o6a npeaciia BKIIFOYCHbI B MCHBIIINEC
IHMAMa30Hbl, TAK)KE OXBATHIBAETCS HACTOSIIUM H300pETEHHEM C Y4YeTOM JIOOOro CreruaibHO
HUCKJIFOUCHHOT'O OIrpaHUYCHUS B 3aABJICHHOM JUAIIa30HE. Ecnu YKaBaHHbIﬁ AUAaIa3OH BKIIFOYACT B ce651
onuH wiu oba mpenena, TO OUANMA30HbBI, HMCKIOYAOIIUE OOUH WM 00a M3 3THUX BKJIFOUYEHHBIX
NPEe/IeNIOB, TaKKe BKIIFOUEHBI B HACTOSIIee H300peTeHue.

Cnenyer orMmerutb, uTo (hopMysa HU300pETEHHs] MOXKET OBITh COCTaBJIEHA TaK, 4YTOOBI
UCKITIOYUTH JIF0O0H HeoOs3aTeNnbHbIl 351ieMeHT. 1o CymecTBy, 3T0 yTBep:KIeHHe NMPeaHa3HAYEHO IS
HUCIIOJIb30BAHUS B Ka4YC€CTBE Hpe):[LHeCTBy}OH_[eﬁ OCHOBbBI U1 IPUMECHECHUA TaKOHU HUCKJIIOUYUTEIbHOU
TEPMHUHOJIOTUHU, KaK «UCKJIIOUUTEIBHO», TOJIbKO» U T. I, B CBSI3H C MEPEUUCICHUEM 3JIEMEHTOB
(opMy bl H300peTEeHHsI MITH UCTIOJIB30BAHUEM KOTPHULIATEIIBHOT0» OrPAaHIYESHHUSI.

Kak Oynmer oueBHMAHO CHeLMAINCTaM B JAaHHOH OOJIACTH MOCJIE TMPOYTEHHUS] HACTOSIIErO
pPacKpbITHs, K&KIObI W3  OTAENbHBIX  BAPHUAHTOB  OCYLIECTBJIEHHUS,  OMNHCAHHBIX U
NPOWLIIOCTPUPOBAHHBIX B HACTOALIEM JOKYMCHTE, MMCET AUCKPETHBIE KOMIIOHCHTBHI U IMPU3HAKU,
KOTOPBIE MOTYT OBITh JIEFKO OTHEIECHbI MJIH OOBEAMHEHbI C MPU3HAKAMU JIFOOOTO M3 HECKOJBKHUX
APYTUX BAPHAHTOB OCYLIECTBJICHHUS O€3 OTKIOHEHHUS OT 00beMa HITH CYTH HACTOSIIIETrO U300pEeTEHMS.
JIroOoli M3JI0KeHHBIN Crocod MOKeT OBITH BBINONHEH B MOPSAIKE MEPEedYHCIeHUs] COObITUI Wi B

JEOOOM IPYTOM MOPSIAKE, KOTOPBIN JIOTHYECKH BO3MOJKEH.

B. Ornpenenenus

Ecnu He YKa3aHO MHOE, BCC TCXHUYCCKHUEC U HAYYHBIC TCPMUHBI, UCIIOJb3yEMBIC B HACTOAIIEM
AOKYMEHTE, UMEKOT TO K€ 3HAYCHUE, KOTOPOEC OOBIYHO MOHUMAETCS CIriequaJimCcToM B O6J'IaCTI/I, K
KOTOPOH MPUHAMJIEKUT HACTOsIIee N300peTeHne. XOTs JIF0Oble CIIOCOOBI U MaTepHalIbl, TOJOOHBIE
WK SKBUBAJICHTHBIC OIMHMCBIBAEMBIM B HACTOALIEM JOKYMCHTEC, MOI'YyT 6I>ITI> HUCIIOJIb30BAaHbI Ha
MpakKTUKE WKW TPU TECTUPOBAHUN HACTOALICTO 1/1306peTeH1/1$[, OMHUCBIBAOTCA HCKOTOPHBIC
MOTCHUHUAJIBHBIC W NPCANOYTUTEIIbHBIC CHOCO6I>I U MaTepualibl. Bce HY6.]'II/IKaI_II/II/I, YIOOMSAHYTBIC B
HaCTOALIEM JOKYMCHTEC, BKJIFOYCHBI B HaCTOi[H_[I/Iﬁ AOKYMEHT NMOCPECACTBOM CCBUIKU IJISA PACKPBITHA U
OMUCAHUS CTIIOCOOOB M/MJIM MAaTEPUAJIOB, B CBSI3H C KOTOPBIMHU LIUTUPYIOTCS myOnukauuu. Cienyer
YUUTBIBaTh, 4YTO HACTOSIIEe pacKpbITHE 3aMeHseT coboil noboe pacKpbhiTHE BKJIIOYEHHOM
nyONuKayuy B TOH CTENeHH, B KOTOPO CYIIEeCTBYEeT IPOTHBOPEUHE.

Crnenyer OTMETUTb, YTO UCMOJIb3yeMbIe B HACTOSIIEM JOKYMEHTE U B IipujiaraeMoi popmyJie

1/1306peTeH1/1;1 (1)0pr1 CAHMHCTBCHHOI'O YHCJia BKIIIOYAKOT B cels1 CCHUIKA BO MHOKECTBEHHOM Hucliec,
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€CJI KOHTEKCT SIBHO He TUKTYeT MHOe. TakuMm oOpa3oM, HampuMep, CChIIKAa Ha «KIIETKY» BKJIIOYAeT
B ce6s[ MHOXKECTBO TaKHMX KJICTOK, a CCbUIKA Ha «IICHTH» BKJIKOYACT B 06651 CCbUIKY Ha OAWH HWJIN
HECKOJIbKO TENTHIOB M UX SKBUBAJEHTOB, HAPUMED, MOJUIENTHAOB, H3BECTHBIX CIELMATINCTAM B
JAHHOM 00JIaCTH, U TaK AaJiee.

B onmceiBaeMbIx criocobax B COOTBETCTBHH C HACTOSIIIAM U300PETEHHEM TEPMUHBI KXO35UHY,
«CyOBEeKT», K MHIUBUAYYM» U «OOJBHOI» HCIOIB3YIOTCS B3aHMO3AMEHSIEMO U OTHOCSTCS K JIFOOOMY
MJIEKOITUTAIOIIEMY, HYKIAIOLIEMYCsl B TAKOM JICUEHUH COTJIACHO pacKpbiBaeMbIM criocobam. Takue
MJIEKOTIMTAIOIINE BKJIFOYAOT B ce0si, HAIIpUMep, JIFOJEH, OBell, KOPOB, JIOIIAaNel, CBUHEH, cobak,
KOIaYbUX, OTJIMYHBIX OT YCJIOBEKA IIPUMATOB, MBbIIIEN U KpPBbIC. CormacHo HEKOTOPBIM BapHUaHTaM
OCYINECTBJICHUSI CyOBEKTOM SBJSIETCS OTJIMYHOE OT 4dejoBeka wiekonutaromee. CoriaacHo
HEKOTOPBIM BapHaHTaM OCYINECTBJICHHS CYyOBEKT MpPEACTaBisieT COOOH CelbCKOXO3SHCTBEHHOE
xuBOTHOE. COINIACHO IPYTMM BapUaHTaM OCYLIECTBIIEHUS] CYOBEKT MPEACTABISET COOON JOMAITHEe
xKuBOTHOE. COTJIACHO OIpPENeNeHHbIM BapUaHTaM OCYINECTBJICHUS CYOBEKT MPEACTaBISET COOOM
MIleKomnuTarolnee. B HEeKOTOpbIX ciydasix cyObeKT mpeacTaBisieT codoii yenoBeka. Jlpyrue cyObeKTh
MOTyT BKJIIOUaThb B ce0sl NOMALIHUX >KHBOTHBIX (Hampumep, cobak M KOIIEK), JTOMAIIHUH CKOT
(HampuMep, KOPOB, CBUHEH, KO3, JIOMaAed U T. I.), TPbI3YHOB (HAIPUMep, MbILIEeH, MOPCKHX CBHHOK
" KPbIC, HANTPUMEDP, KAK B KUBOTHBIX MOICJIAX 3a6OJ'[eBaHI/I$I), a TakKK€ OTJIHUYHBIX OT YCJIOBEKa
NpUMaTOB (HampuUMep, LIMMIIaH3e U 00e3bsiH). TakuM 00pa3oM, CyOBEKTbl B COOTBETCTBHH C
HACTOSIIIUM M300peTEHHEM BKJIFOYAIOT B ce0st O3 OrpaHuYeHUsT MIIEKOMUTAIOLINX, HAITPUMeED, JTF0Iei
U IPYTHX MPUMATOB, TAKUX KaK IIUMITIAH3€ U IPYTHe BUABI YEJIOBEKOOOPA3HBIX 00E€3bsH H OCTAIBHBIX
00€e3bsiH, U T. II., IPH 3TOM COTJIACHO HEKOTOPBIM BapPHAHTAM OCYINECTBIICHHS CYOBEKTOM SIBJISIOTCS
aroan. TepmuH «CyOBeKT» TakkKe BKIFOYaeT B ce0sl YeOBeKa WIH OPTaHU3M JIFOOBIX BO3PACTa, MACCHI
WA IPYTUX (PU3UUECKUX XaPAKTEPUCTHUK, MPU 3TOM CyOBEKT MOXKET OBITh B3POCHBIM, PEOCHKOM,
MJIZICHIIEM MJIU HOBOPOIKIEHHBIM.

ITon TepMHUHOM «MOJIONON HYENOBEK» WM «MOJIOAOW HMHAWUBUAYYM» IOAPA3yMEBaETCs
UHAUBUAYYM, UMEIOLUN XPOHOJIOrMYeCKUil Bo3pacT 40 JeT win MOJOXKe, Harpumep, 35 JeT win
MOJIOKE, B TOM uuciie 30 JeT Uiu MOJIOKe, HapuMep, 25 JIeT WM MOJIOXKe, UK 22 rofa U MOJIOXKe.
B HEKOTOpPBIX CyYasix HHAUBUAYYMOM, KOTOPBIH CJIy KHT UCTOYHUKOM TIpenapaTa Ha OCHOBE KPOBH,
CoIepsKaIero mia3mMy KpoBH MOJIOAOTO YeJIOBEKa, SIBJISIETCS YeJIOBEK B Bo3pacte 10 jeT uimm Mosoxe,
Hampumep, 5 JIeT WU MOJIOJKE, B TOM 4uciie | roa mwim Monoxke. B HEKOTOPBIX ciydasix cyObekToM
SIBJISIETCS] HOBOPOSKICHHBIH, @ ICTOYHUKOM IIpernapaTa Ha OCHOBE I1JIa3Mbl KPOBH SIBJISIETCS ITYTIOBHHA,

IPH 3TOM IpenapaT Ha OCHOBE IJIa3Mbl KPOBH Oepercs M3 IyNOBHHBI HOBOPOKAEHHOro. Takum
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00pa3oM, TEPMUH «MOJIOIOH YeJIOBEK» HITH «MOJIOON HHIUBUIYYM» MOKET OTHOCUTBCS K CyOBEKTY
B Bo3pacte oT 0 go 40 net, Hanpumep, O, 1, 5, 10, 15, 20, 25, 30, 35 unu 40 ner. B npyrux ciny4asx
TEPMHH «MOJIOZIOH YEJIOBEK» WIIM «MOJIONOH MHANBUAYYM» MOKET OTHOCHTBCS K OMOJIIOTHYECKOMY
(B IPOTHBOIIOJIOKHOCTD XPOHOJIOTHUECKOMY ) BO3PACTY, HAIIPUMED, K HHAUBUAYYMY, Y KOTOPOTO He
OOHapy’>KeHO COZepKAHUE BOCHAJIUTENbHBIX IIMTOKWHOB B IUIa3M€ KPOBH, HalromaeMoe y
CPaBHHUTENBHO MOKWIBIX HHIUBHAYYMOB. M1 HA00OPOT, TEPMUH «MOJIOAOH YEIOBEK» WIIA «MOJIOON
UHIUBHUIYYM» MOKET OTHOCHTBHCS] K OMOJNIOTHYECKOMY (B MPOTHBOIOJIOKHOCTD XPOHOJIOTHYECKOMY )
BO3pACTy, HANpHMep, K UHIUBHAYYMY, Y KOTOpOro Habmronmaercst Oosee BBICOKOE COAEp KaHUe
MPOTUBOBOCTIAIUTECIIBHBIX HUTOKWMHOB B ILIAa3ME€ KpPOBU TIIO CpPaBHCHUIO C COACPXKAHUEM Y
CPaBHHUTEJIBHO MOKHIIBIX HHANBHAYYMOB. Hampumep, 6e3 orpaHnueHus, BOCIAIUTEIbHbIA IUTOKUH
IpeACTaBIIseT COOOH SO0TAKCHH, U Pa3HULA KPATHOCTU MEKIY MOJIOIBIM CYObEKTOM HIIH MOJIOABIM
UHIVUBUIYYMOM U 0ojiee MOKWIJIBIMHU HWHAMBHAYYMAaMH COCTaBISIET IO MeHblIeld Mmepe 1,5 pasa.
ITonoOHbIM 00pa3oM, pasHHIA KPATHOCTH MEXIY MOKHJIBIMH U OOJiee MOJIOJBIMA MHANBUIYYMaMH
B OTHOLICHUHN APYTUX BOCHAJIUTECIIbHBIX [IUTOKUHOB MOXET 6bITI) HUCIIOJIb30BaHa AJisI COOTHECEHUS K
ounonormyeckomy Bo3pacty. (Cm. 3asBky Ha mareHT CIIIA Ne 13/575437, xoropasi BKJIOUEHA B
HACTOSIIUHA JOKYMEHT IIOCPEACTBOM CChUIKH). OOBIMHO HMHAMBHUAYYM 3]I0POB, HANpHMEp, Y
WHAUBUAYYMa HET IreMaTOJOTUYCCKUX 3JI0KAYCCTBCHHBIX HOBOO6pa30BaHI/II71 Ujii ayTOUMMYHHOI'O
3a00JeBaHUsT HA MOMEHT cOopa.

Hcnonp3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHH <JIEY€HHE» OTHOCHTCS K J0OOMy H3
(1) npenynpesxneHus 3a0oneBaHNs UM HapyIIeHus, WK (11) CHYKEHHs WM yCTPaHEHHsI CUMIITOMOB
3a0oneBaHMsl WIM HapyleHus. JledeHHne MOXKHO NPOBOAWTH MNPOQUIAKTHYECKH (IO Hadajia
3a0oneBaHusl) WIHM TepaneBTH4YecKH (rocie Havana 3a0onesaHusi). OddexkT Moxer ObITh
NPOPUIAKTHIECKUM C TOYKH 3PEHHUS TOJHOTO WIIH YaCTHYHOTO NPenynpekaeHus 3a00aeBaHus N
€ro cuMmIiIiTomMa I/I/I/IJ'II/I MOXET 6bITb TEPAICBTUYCCKUM C TOUKHU 3PCHUSA YaCTUYHOIO WJIKM IIOJHOI'O
u3JIedeHus oT 3aboneBanus 1/uian HeOnaronpusTHoro 3¢ dexra, CBI3aHHOTO ¢ 3a00neBaHueM. Takum
00pa3oM, UCTIONB3YEMBIH B HACTOSIIIEM JJOKYMEHTE TEPMUH «JIEYEHHE)» OXBATHIBAET JIF000E JIeUeHNe
COCTOSIHUSI, CBS3aHHOT'O C MOCJICONEePALIHOHHBIM BOCCTAHOBIICHUEM Y MJIEKOTIMTAOLIETO, U BKIIOYaeT
B ce0s (a) mpenynpekaeHne BOSHUKHOBEHHSI COCTOSIHUS y CyOBekTa; (b) mogaBieHue COCTOSIHHUS, T.
€. MpeKpaleHe ero BO3HUKHOBEHHSI, K (C) oOJierdyeHne COCTOSIHYS, T. €. 00ecrevYeHue perpeccuun
cocTOsiHUs. JleueHne MOKET MPUBOAMTH K MHOXKECTBY Pa3JIMYHBbIX (DU3UUECKHX MPOSBICHUI,
HarpuMep, K MOAYJSALMH SKCIPECCUH T€HOB, OMOJIOKEHHMIO TKAHHM FJIM OPTaHOB, YMEHBIIEHHUIO

BOCHIAJICHUA U T. 1. TepaneBTI/IquKoe Cpe€ACTBO MOKHO BBOAUTH 1O, BO BPEMS WK ITOCJIC MPOSABJICHUA



17

COCTOsIHMA. PaccMaTpuBaeMyro Teparuio MOXKHO MPOBOIUTH BO BPEMsI CUMIITOMATUYECKON CTaauu
COCTOSIHHSI, @ B HEKOTOPBIX CIy4asiX MOC/Ie CUMIITOMATUYECKON CTaIuU COCTOSHUSI.

IIpenapaTsl Ha OCHOBE KPOBH, COZIEPIKAIINE KOMIIOHEHTHI IJ1a3Mbl KpoBU. IIpH mpakTryeckom
NPUMEHEHHH PAaCCMAaTPUBAEMBIX CIIOCOOOB MpernapaT Ha OCHOBE KPOBH, COAEpPIKAIIUN KOMITOHEHTbI
TUIA3MbI KPOBH, BBOJSIT HY KAAIOIIEMY CSl B ’TOM UHAUBUAYYMY, HAIPUMED, UHAUBHY, CTPANAIOLIEMy
HOCJIEONEePALIOHHBIM cocTOsiHIEM. [1o cymiecTBy, COCOOBI COMNIACHO BapHaHTaM OCYLIECTBIICHUS
HACTOSIIEr0 U300peTeHHs MPEAyCMAaTPUBAIOT BBEACHUE Mpernapara Ha OCHOBE KPOBH, COAEPIKAILETrO
KOMIIOHEHTBl TUIa3Mbl KPOBH, OT WHAMBUAyyMa (KHHOWBUAYYMAa-JOHOPA» WU «IOHOPA»)
UHIUBUAYYMY, CTPaNaroLIeMy IOCIEONEePAllMOHHBIM COCTOSIHUEM (KHUHIUBUIYYMY-PELUTTHEHTY»
WM «peuunueHTy»). [log TepMHUHOM «mpemapar Ha OCHOBE KPOBH, CONEPKAIIMA KOMIIOHEHTBI
IUIA3Mbl KPOBHY» TIOZIPAa3yMeBaeTCsl JIOOOW MPOAYKT, MOJYYSHHBbIH U3 KPOBH, KOTOpasi COINEPIKHT
wiasMy (HampuMep, LelbHasi KPOBb, IJa3Ma KpoBU win ee (pakuuu). TepMuH «Iiazma KpoOBW»
UCTIONB3YETCS. B €ro OOMIETPUHSTOM CMBICJIE W OTHOCHUTCS K JKUIKOMY KOMITOHEHTY KPOBH
COJIOMEHHOT0/0JIETHO-KENITOTO LIBETa, COCTOsAIeMy U3 mpubnusuresabHo 92% Bonbl, 7% OenKoB,
TaKUX Kak anpOyMHMH, raMMa-rioOynuH, aHTureMouibpHbIl ¢akTtop U 1pyrue (akTopsl
CBEpThIBaHUA KpOBH, U 1% MMHEpaNbHBIX COJIEH, CaXxapoB, >XHUPOB, FOPMOHOB M BHUTAMHHOB.
HeorpanuumnBaromue npuMepbl MpernapaToB Ha OCHOBE KPOBHU, COAEPKALIMX IUIA3My KpPOBH,
MOXOASALIUX JJIsl UCTIOJIb30BAHMS B PACCMATPHUBAEMBIX CIIOCO0axX, BKIIFOUAIOT B Ce0s LIENIbHYIO KPOBb,
obpaborannyto antukoarynsHToM (Hanpumep, EDTA, nurpaTtoM, okcanaToM, TremapiuHoOM | T. I.),
npenapaTbl HA OCHOBE KPOBH, MOJYUYEHHbBIE My TeM (DHIIbTPALIUU LIETbHON KPOBH AJIs Y AAJIEHUs OeJIbIX
KPOBSIHBIX KJIETOK («JICHKOpEyKLUs» ), MpernapaTbl HA OCHOBE KPOBH, COCTOSIINE U3 MOJYYEeHHOU
wiazmMadepe3oM UK MOJIy4eHHOH adepe3oM MmiIa3Mbl KPOBH, CBEKE3aMOPOKEHHOMN MIa3Mbl KPOBH,
npernapaTbl HA OCHOBE KPOBH, COCTOSLINE B OCHOBHOM M3 OYHMINEHHOMN IJ1a3Mbl KPOBH, U MPENapaThl
Ha OCHOBE KPOBH, COCTOSIIHE B OCHOBHOM M3 (ppakumii Iia3mbl KpOBH. B HEKOTOPBIX Clydasix
UCTIOJIb3YEMbIi MpenapaT Ha OCHOBE KPOBU HE SIBJIIETCS] MPENapaToM Ha OCHOBE IIA3Mbl LEJTbHON
KPOBH, YTO O3HAYAET, YTO MPOAYKT HE SIBJSIETCS LENbHON KPOBBIO, TAK YTO B HEM OTCYTCTBYET OJUH
WIA HECKOJbKO KOMIIOHEHTOB, OOHApy)KMBAeMbIX B LIEJbHOW KPOBU, TAKUX KaK SPUTPOLIMTHI,
JEHKOLIUTEI U T. 1., IO MEHbIIEH MePe B TOH CTENEHH, B KOTOPOU 3TH KOMIIOHEHTHI IPUCYTCTBYIOT B
LEJIbHOM KpOBHU. B HEKOTOPBIX Cly4asix mpernapaT Ha OCHOBE TUIa3Mbl KPOBH SIBJISIETCS MPAKTUYECKH,
€CJIN HE MOJIHOCTBIO, OECKJIETOYHBIM, MPU 3TOM B TaKUX CIy4asX COAEP)KAHHE KIJIETOK MOXKET
coctaByiATh 5% 1O 00beMy WM MeHblie, Hampumep, 1% wuau Mmenbine, B ToM uucie 0,5% wuim

MEHbIIIe, TIPH 3TOM B HEKOTOPBIX CIyYasX OECKJIETOYHbIH (PpPaKIHMK IUIa3Mbl KPOBU MPEACTABISIOT
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coboli Takue KOMITO3ULIMH, B KOTOPLIX MOJHOCTBIO OTCYTCTBYIOT KJICTKHU, T. € OHU HE COACPIKAT

KJICTOK.

COop mpenapaToB Ha OCHOBE KPOBH, COIEPKAIINX KOMIOHEHTHI IJIa3Mbl KPOBU. BapuaHTs!
OCYILECTBJICHUSI CITOCOOOB, OMUCHIBAEMBIX B HACTOSIILEM JOKYMEHTE, MPeayCMaTPUBAIOT BBEICHUE
npenapaToB HA OCHOBE KPOBHU, COAEPIKAIIUX KOMIIOHEHTHI IJIa3Mbl KPOBH, KOTOPBIE MOTYT OBITh
NOJTy4eHbl OT JOHOPOB, B TOM YHCIIe JIFOeH-T100poBoibLeB. TepMUH «IOTy4YEeHHBIH OT YeJOBEKay
MOXET OTHOCUTBhCS K TakuMm rmnpernaparam. CrocoObl cOopa mnpenapatoB Ha OCHOBE KPOBH,
cofepKaIuX IJIa3My KPOBH, OT JOHOPOB XOPOIIO M3BECTHBI B ypoBHE TeXHUKHU. (CM., Hampumep,
padbory AABB TECHNICAL MANUAL, (Mark A. Fung, et al., eds., 18th ed. 2014), Bk;1tO4YeHHYIO B
HACTOSIIIUN JOKYMEHT MOCPEICTBOM CCHUIKH).

CormacHO OIHOMY BapHaHTy OCYLIECTBJIEHHS JOHOPCTBO OCYINECTBISIFOT — IyTEM
BeHONMYHKIMHU. COrJaCHO JPYyroMy BapUaHTy OCYINECTBJICHUS BEHENYHKLHs MPEICTaBysieT coOoM
TOJIbKO OJHOKPATHYI0 BeHENMyHKIHI0. COrjjacHO JAPyromy BapHUaHTy OCYLIECTBIEHHS OOBEMHOE
3aMelieHne PU3NOJOTHIECKOr0 pacTBOpa He UCTIOJB3YIOT. COrJIaCHO MPeaNnOYTHTEIbHOMY BapHAHTY
OCYIIECTBJICHUSI UCTIONB3YIOT Mpolece miasMadepesa MoNydeHUsl MpernapaToB Ha OCHOBE KPOBH,
coeprkaIux miasMy kposu. [lnazmadepes MokeT npenycMaTpuBaTh yaaleHHe YCTAHOBIEHHOTO TI0
Macce oObeMa IUIa3Mbl KPOBHM C BO3BPATOM KJIETOYHBIX KOMIIOHEHTOB Ao0HOpY. CoriacHo
MPEANOUYTUTEILHOMY BapHAHTy OCYINECTBJICHHSA LIUTPaT HATPUsl MCHONB3YKOT BO BpeMs
asmadepesa 11 npeay npeskaeHHs CBepThIBaHUs KJ1eTOK. OObeM Mmia3Mbl KPOBH, B3SITOH y IOHODA,
MPEANOUTUTENBHO cocTaBisgeT oT 690 no 880 M mocie BBeAEHHUS LIUTPATa U NMPEANOYTUTEIBHO

COIJIaCyeTCsi C MacCoi JOHOPA.

C. @pakuuy niIa3Mbl KPOBU

Bo Bpemss Bropoii MHpOBOH BOHHBI BO3HHKJIA MOTPEOHOCTH B  CTAOMIBHOM
IIa3MO3aMeHHTeNe, KOTOPbII MOXHO ObLIO ObI UCIIONB30BATh HA IoJie 00, KOTrAa CONAaThl TePsn
OonbIIOE KOJNMYECTBO KpPOBHU. B pesyinbrare Obutn pa3pabOTaHbl CIIOCOOBI MPUTOTOBIICHUS
BBICYLIICHHOW 3aMOpaXMBaHHWEM IUIa3Mbl KpoBH. OJHAaKO UCIONB30BaHHME  BBICYIIEHHON
3aMOpaXMBaHHEM IIJ1a3Mbl KPOBU OBLIO 3aTPyJHEHO B OOEBBIX YCIOBUAX, IOCKOJBKY s
BOCCTAaHOBJIeHHsI TpeboBanach cTepwibHas Boja. B kauectBe amprepHatuBbl moktop E.J. Cohn
IPEANONOXKUII, YTO MOXKHO HCIIONb30BaTh albOyMHUH, W MPUTOTOBUJ TOTOBBIH K INPUMEHEHUIO
CTaOMIIbHBIN PACTBOP, KOTOPBIH MOKHO OBLJIO HEMEIJIEHHO BBECTH JJisl jiedeHus moka. (Cm. Johan,

Current Approaches to the Preparation of Plasma Fractions in (Biotechnology of Blood) 165 (Jack
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Goldstein ed., 1st ed. 1991). B mnpouenype ouuctku (pakumii 1iasmbl KpoBu A0kTOp Ko
HCTIONIb30BAJT XOJIOAHBIM 3TAHOJ M3-3a €ro AeHaTypupyrouero 3gdekra, a Takxe usmenenus pH u
TEMITePATYPBI ISl JOCTHKEHHS Pa3IeICHHSL.

Bapuant ocyiuecTBiieHHss CIOCOOOB, OMUCBIBAEMBIX B  HACTOSIEM JIOKYMEHTE,
npeaycMaTpuBaeT BBeaeHne (Qpakiuuii Iia3Mbl KPOBU CYyObeKTy. DpakMOHUPOBAHUE MTPEICTABIISIET
coboii mporecc, ¢ MOMOIIBIO KOTOPOT0 HEKOTOPBIE MOATPYIITBI OEIKOB OTAEISIFOT OT IIa3MbI KPOBH.
Texnonorust (pakMOHNPOBAaHNE H3BECTHA B YPOBHE TEXHUKH W TIPENyCMaTpUBAeT CTaiuH,
pazpaborannbie Cohn et al. B 1940-pix 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), Bkmro4YeHHass B
HACTOSILIMHA JOKYMEHT MOCPEICTBOM CCBUTKH). DTOT MPOLIECC MPENyCMaTPUBAET HECKOJIBKO CTaIH,
IIPpU 5TOM KaxXJas CTaAus NPpeay CMaTPUBACT OIMPEACIICHHBIC KOHLCHTPALMX 3TaHOJIA4, a4 TAK)KE CABUTH
pH, Temmeparypbl U OCMOJSUTBHOCTH, KOTOpbIE MPHUBOIST K CEJIEKTHBHOMY OCAKACHUIO Oelka.
Ocanku Takke OTHENSIIOT LEeHTpUu(yrupoBaHUEM WM OCaxkaeHueMm. [lepBOHAauYabHBIN «MPOLIECC
¢dpakunonuposanusi mo KoHy» Bkirouan B ce0si pasaeneHne OeNKOB MOCPENCTBOM OCAKICHUS Ha
nsTh ppakuuii, o0o3HaueHHbIX Qpakuuei |, ¢ppakumeit 11 + III, ¢ppakuueit IV-1, ppakuuneit [V-4 u
¢pakuueit V. [leppoHaganbHO OnpeneneHHbIM KOHEYHbBIM IPOAYKTOB 3TOTO Ipoliecca ObuT ab0yMHUH
(bpaxius V). CornacHO BapuaHTaMHU OCYIIECTBJICHHs] HACTOSIIIIETO M300peTeHusl Kakaas (pakuus
(umu 3G GaroeHT ¢ mpeabiAyIneld CTaauu pasfeNieHus) COAEPKUT WM MOTEHLUHANIbHO CONEPIKUT
TepaneBTU4YeCKH npuMeHnMble OenkoBele ppaxiuu. (Cm. pabotsl 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), a takxe matentsl CIIIA
NeNe 3869431, 5110907, 5219995, 7531513 1 8772461, kOTOpBIE€ BKJIFOYEHBI B HACTOALINN JOKYMEHT
MIOCPEACTBOM CChUIKH ). MOKeT OBIT BBIIMOJIHEHA PETYIHPOBKA BBIIIEYKA3aHHBIX YKCIIEPHUMEHTATIBHbBIX
HIapaMeTpOB ISl Oy YEeHUs] KOHKPETHBIX OENKOBBIX (paKLIUi.

B mnocnenHee Bpemsi (ppakLMOHMPOBAHHE CTAJO elie Oosee CIOKHBIM M, KaK TaKOBOE,
BKJIFOUAEeT B CeOsi JIOTOJHUTENbHBIE BAPHAHTHI OCYIIECTBJIIEHHS HACTOSIIErO H300peTeHHs. JTO
HeaBHEe IMOBBbIIMICHWE CJIOKHOCTH MPOM3OLUIO 3a CYeT BHEApeHust xpomarorpaduu,
o0ecrieunBaroIell BbIIEIEHHE HOBBIX OEJNKOB U3 CYLIECTBYIOINUX (pakiuii, TakuxX Kak

KPHOMPEIUITUTAT, KPUOCYTIePHATAHTHAs T1a3Ma KpoBH U ¢pakuun KoHa; yBenndeHus! BbIAEICHUS
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IgG 3a cyer mHTerpanuu xpomarorpadguu u mporecca (HpaKIHOHUPOBAHHS 3TAHOJIOM, a TaKXkKe
yMeHblIeHus/nHakTuBanuy/ynanesnst  supycos. (Tam  xe). [lna 3axBara OenkoB mpu
¢dm3nonornyeckom 3HaueHMH pH M HMOHHOW cuye MOXKET ObITh HCIIONB30BAaHA AHHOHOOOMEHHAsS
xpomarorpadusi. ITo coxpansieT QyHKLHUOHATbHYIO aKTHBHOCTh OEJTKOB H/MJIH OENKOBBIX (hPaKIHIA.
I'enapuH 1 MOHOKJIOHAJIBHbIE AHTUTEJNA TAKKE UCMIONB3YI0TCS B apunHON Xpomarorpaduu. Kpome
TOTO, HCTIOJIB3YIOT (PPAKIIMOHMPOBAHHE C UCTIONB30BAHUEM relib-(PHiIbTpanuy, GpakHOHHPOBAHHE C
MOMOILBIO COJTH U (PPaKLIMOHUPOBAHKE C TOMOIIbIO noudTHneHrnukost. (Hosseini M Iran J Biotech,
14(4): 213-20 (2016), BkIrOUEHHass B HACTOALIMI JOKYMEHT IOCPEACTBOM CChUIKH). PsimoBomy
CIEeLHUANNCTy B JaHHOW o0iacTu OyAeT MOHSTHO, YTO MapaMeTpbl U METOAVKH, ONHCAHHBIC BBILIE,
MOTyT OBITb CKOPPEKTHUPOBAHBI JUJIsl MONYYeHUs] KOHKPETHBIX >KeNaeMbIX (hpakimii Mia3Mbl KPOBH,
coneprKaiux OeNoK.

@D pakIIOHUPOBAHUE IJIa3MbI KPOBH TaKXK€ MOKET OBITh OCYLIECTBIIEHO Ha OCHOBE CyJb(daTta
ammonust. (Cm., Hanpumep, padboty Odunuga OO, Biochem Compounds, 1:3 (2013);, Wingfield PT,
Curr Protoc Protein Sci, Appx. 3 (2001), BKIIOYEHHYIO B HACTOSIIHUI JOKYMEHT IMOCPEICTBOM
CCBUIKH). B nomonHeHne K MoJyueHHIo onpeneneHHbIX (pakuuil KpoBH, (pakLMOHHPOBAHHE Ha
OCHOBE CysbhaTa aMMOHHUSI HCIIOJIB30BANN IJISI YMEHbIIEHHs OOJBLIOrO KOJIMYECTBA OENKOB M3
rasmel kposu. (Saha S, et al., J. Proteomics Bioinform, 5(8) (2012), BKiItOYeHHAs B HACTOSIIUIN
JOKYMEHT ITOCPEICTBOM CCHUIKH).

W3BneuenHsiit kpuonperunurat 3amopaxusaroT npu -30°C unu Hike u xpanar. [lnasmy
KPOBH C HHU3KUM COIEp’KaHMEM KpHUoIlpeuunurara («KpUOCYNEPHATAHTHYIO») HEMEIJIEHHO
oOpabaThIBalOT s 3axBaTa (HampuUMep, ¢ TMOMOIIBIO MEPBUYHON XpomaTorpadum) JabuibHBIX
(axTOpOB CBEPTHIBAHUS, TAKUX KaK KOMILIEKC (akTopa IX 1 ero KOMIIOHEHTHI, a TAKXKe HHIHOUTOPOB
npoTeasbl, TaKuX Kak aHTUTpoMOuH u uHruourtop Cl-screpassl.  IlociaenoBarenpHoe
LHeHTpU(YTrUpOBaHNE M BBIIEJIEHHE OCaJKa MOXKET OBITh NMPHMEHEHO Ha TOCIEAYIOIIHUX CTaIusX.
Takue METOAMKM U3BECTHBI PSIOBOMY CIELIMANNCTY B JAHHOM OOJACTH M ONHCAHbI, HANpUMep, B
nateHTax CIIIA NeNe 4624780, 5219995, 5288853, a Takske B 3asBKax Ha Bbigady nareHtoB CIIIA
Ne 20140343255 u 20150343025, packpbITusi KOTOPBIX BKJIIOUEHbI B HACTOSIMUN JOKYMEHT
MIOCPEACTBOM CCBUIKH B IIOJJTHOM CBOEM O0OBEME.

CormnacHo BapHaHTy OCYLIECTBJICHHUS HACTOSIIEro n3o0pereHHs (pakuusl IJIa3Mbl KPOBU
MOXET BKJIIFOYaTh B ceOsl (ppaxiiio miia3mMbl KPOBH, COAEPIKAINYIO CYIIECTBEHHYIO KOHLIEHTPALIUIO
anbOymuHa. COrjacHO IPyroMy BapHUaHTy OCYIIECTBJEHMsI HACTOSIIEro H300peTeHus (pakums

IIa3Mbl KPOBU MOJKET BKJIOYATh B Ce0sl (PpakLMiO Tia3Mbl KPOBH, COAEPIKAIIYIO CYLIECTBEHHYIO
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koHIeHTpauuto IgG umu BHyTpuBeHHOTO MMMy HHOTO rtoOynuHa (IGIV) (Hanpumep, Gamunex-C®).
CornacHo APyromMy BapHaHTY OCYINECTBJICHUS HACTOSIIErO M300peTeHHs (ppakiusi MIa3Mbl KPOBU
MOJKET BKJIIOUaTh B cebs Pppakumro mmazmel kpou IGIV, Takyro kak Gamunex-C®, koTopas Obuia B
3HAYUTEJIbHOW CTeMeHu HCToleHa mo uMmMyHHoMy rnodOynuny (IgG) cnocobamu, xoporiio
M3BECTHBIMHU PSIIOBOMY CIELIMATMCTY B TaHHOH 00NacTH, TAKUMH Kak, HallpuMep, OMOCPeOBaHHOE
oenkom A ucromenue. (Cm. Keshishian, H., et al., Multiplexed, Quantitative Workflow for Sensitive
Biomarker Discovery in Plasma Yields Novel Candidates for Early Myocardial Injury, Molecular &
Cellular Proteomics, 14 at 2375-93 (2015)). CornacHo JOMONHUTENPHOMY BApUAHTY OCYIIECTBIICHUS
¢dpakuys mIasMbl KPOBH MOXET MPEACTaBIATh cOOOH (pakiyio, B KOTOPOH NpakTHYECKH BCE
(axTOpbI CBEPTHIBAHMSA YAJIEHBI I COXpaHeHNs 3(P(HEeKTUBHOCTD (GPAKLIUHU C TOHUKEHHBIM PUCKOM
TpoM0O030B. Hampumep, ¢pakiusi mia3Mbl KPOBH MOKET MPENCTABIATb COOOW (PaKIMIO TIa3Mbl
KpoBH, onucanHyto B nareHre CoennHeHHbIX [ITaroB AMepuxu Ne 62/376529, nonansom 18 aBrycra
2016 ropa, packpbITHE KOTOPOTO BKIIFOUEHO B HACTOSIIMM JOKYMEHT ITOCPEACTBOM CCBUIKH B ITOJTHOM

cBOoeM 00BbeEME.

D. [IpenapaTsl Ha OCHOBE aJIbOYMUHA

PsinoBbIM crierianucTaM B JAaHHON OOJNIACTH M3BECTHBI 1B OOLIME KAaTerOPUH MpenapaToB Ha
OCHOBe anbOyMHHa IIa3Mbl KpoBH («APP»): O6enkoBas ¢paxius miasmsl kposu («PPF») u pactsop
yenoBeueckoro anbOymuHa (KHASy»). PPF nony4daercst B mpoiiecce ¢ 6oyiee BBICOKUM BBIXOJIOM, Y€M
HAS, HO nmeer Oonee HU3KYI0 MUHHMAJIbHYIO YHCTOTY anbOymuHa, yeM HAS (> 83% nis PPF u
>95% nns HAS). (Production of human albumin solution: a continually developing colloid, P.
Matejtschuk et al., British J. of Anaesthesia 85(6): 887-95, at 888 (2000)). B HexoTOpBIX ciydasx
guctora anboymuna PPF coctasisier ot 83% no 95% wnm, B kadecTBe ajbTepHATHBBI, OT 83% 1O
96%. UYucrory anpOyMHHAa MOKHO OIpPEAENHTh C MOMOIIBIO 3JeKkTpodopesa WIH APYTHX
KOJINYECTBEHHBIX aHAJIN30B, TAKUX KakK, HAIpUMep, Macc-crniekrpomerpus. Kpome toro, ormeuanu,
yro PPF nmeer HenoCcTaToK, 3aKIFOYAIOLIHIACS B MPUCYTCTBUU OEJIKOBBIX «KOHTAMHHAHTOBY, TAKUX
kak PKA. (Tam xe). Kak cnencrsue, npenaparsl PPF norepsiin nmonysisipHOCTb Kak IperapaTsl HA
OCHOBE aJbOyMUHA IIa3Mbl KPOBU U Ja’ke ObUIM HCKIIOUEHbI U3 (apMakonell HEKOTOPBIX CTPaH.
(Tam >xe). Bompeku 3THUM omaceHUssiM, B COOTBETCTBHH C HACTOSIIMM H300pETEHHEM 3TH
«KOHTAMHUHAHTBI) YCHEIIHO ucmonb3yioTcea. llomumo a-, PB- u  y-rmoOyiawHOB, a TaKxke
BhIIEYTOMsIHYThIX PKA, B crocofax B COOTBETCTBHUU C HACTOSILIMM H300PETEHHEM HCIOJIB3YIOT

JOIMOJIHUTEJIbHBIC OeaKu uiu Apyrue anKTOpr B COCTaBC KKOHTAMHWHAHTOB», KOTOPbIC CHOCO6CTBYIOT
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TAKUM TIpPOLIECCaM, KaK HeHpOoreHe3, BbDKMBAHHE HEMPOHHBIX KIIETOK, YJYUILIEHHE KOTHUTHBHBIX
(dyHKLUI UM ABUraTeNbHON GYHKLNU U CHIYKEHNE HEHPOBOCTIAICHHS.

CneumanucraM B JaHHOW oOmacté OyIeT MOHATHO, YTO CYIIECTBYET HJIM CYyIIECTBOBAJIO
HECKOJIbKO koMMepueckux HcTouHUKOB PPF («xommepueckux npenapatos PPF»). K Hum otHOCATCS
PPF Plasma-Plex™ (Armor Pharmaceutical Co., Tarrytown, NY), PPF Plasmanate™ (Grifols,
Clayton, NC), PPF Plasmatein™ (Anbpa Therapeutics, Los Angeles, CA) u Protenate™ (Baxter
Labs, Inc. Deerfield, IL).

CrenpanucTtaMm B JaHHOM obsacTu Taxoke Oy €T NOHATHO, UTO CYLIECTBY €T U CYIeCTBOBAJIO
HECKOJIbKO KoMMepuecknx ucTouHHkoB HAS («kommepuecknx mnpemapatoB HAS»). K wHum
otHocsATest Albuminar™ (CSL Behring), AlbuRx™ (CSL Behring), Albutein™ (Grifols, Clayton,
NC), Buminate™ (Baxatla, Inc., Bannockburn, IL), Flexbumin™ (Baxalta, Inc., Bannockburn, IL) u
Plasbumin™ (Grifols, Clayton, NC).

1. benkosas ppakuus rmaa3mel kposu (denoseka) (PPF)

CormacHo YmpaBneHHIO MO KOHTPOJIIO KadyecTBa IMPOAYKTOB IHTAHHUS U JIEKAPCTBEHHBIX
cpencts («FDA») Tepmun «OenkoBas (pakuus 1mia3Mbsl KpoBu (denoseka)y umu PPF npencrasnser
coboii cOOCTBEHHOE Ha3BaHME IIpEnapaTra, OMPENeNseMOro Kak «CTEPUIbHBIN pacTBOp Oelka,
COCTOSIIIEro M3 anbOyMHHA W TIIOOYJIHMHA, MOJYYEeHHOTo M3 Iula3Mbl KpoBH denoseka»y (Code of
Federal Regulations «CFR» 21 CFR 640.90, KOTOpBIi BKJIOYEH B HACTOALIMH JOKYMEHT
HoCpeAcTBOM cChlIkH). Micxonubiii marepuan PPF npencrasnser coboil miia3my KpoBH, H3BICUSHHYIO
U3 LENbHOM KpPOBH, TMOJYy4YeHHOH B cooTBerctBuu ¢ TpeboBammsmu 21 CFR 640.1 — 640.5
(BKJIFOUEHHBIMH B HACTOSIIMH TOKYMEHT IOCPEACTBOM CCBUIKH), WJIM MCXOJHYIO IUIa3My KpPOBH,
nojydeHHyro B coorBerctBun ¢ TpebosaHmsimu 21 CFR 640.60 — 640.76 (BKIIOYEHHBIMH B
HACTOSLIUH JOKYMEHT NTOCPEICTBOM CCBHUIKH).

PPF TecTupyoT Ha mpeaMeT COOTBETCTBUSA cienyromuM ctanaapram corinacHo 21 CFR 640.92
(BKJIFOUEHHBIM B HACTOSIINI TOKYMEHT IIOCPEACTBOM CCBUIKH):

(a) KOHEUHBIH Mpernapar J0JKeH MpeacTaBisaTh codoit 5,0 +/- 0,30% pactBop Oenka; a
TaKxke

(b) o0mmii 610K B KOHEUHOM TpernapaTe JOJKEH COCTOATD IO MEeHbLIeH Mepe Ha 83% u3
anbOymuHa 1 He OoJiee yeM Ha 17% u3 rnodynunoB. He Gonee 1 mpoueHTa ot olriero Oenka J0KeH
COCTaBIISITh raMMa-rJI00y INH. beKoBBIi COCTaB ONpenensoT criocoOoM, OTOOPEHHBIM I KaKIO0Tr0o
npousBoauTeNs AUpekTopoM LleHTpa mo OlLeHke W H3y4YeHHIO OMOJOTHYECKHX IPenapaToB HpU

praBJ'IeHI/II/I MO KOHTPOJIIO Ka4€CTBAa NPOAYKTOB MUTAHUSA U JICKAPCTBEHHBIX CPEACTB.
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Hcnonp3yemblii B HACTOSIIEM TOKYMEHTE TePMHUH «OeskoBasi (pakuus MIa3Mbl KPOBI» HIIH
«PPF» oTHOCHTCS K CTEPHJIBHOMY pacTBOpy Oenka, COCTosIiero u3 anpbOymuHa U ri1oOyJnHA,
MOJTy4E€HHOI'O U3 IIa3Mbl KPOBHU YeJIOBEKA, C COAepIKaHueM albOyMHHa Mo MeHbInell mepe 83%, He
6onee yem 17% rnoOynuHOB (Bkitouast al, a2, B 1y rmoOyuHBI) U Ipyrux OEIKOB IUTa3Mbl KPOBH, a
Takxke He Oonee ueM 1% ramma-rioOyinHa, Kak ONpeneNeHo ¢ MoMoIIbo dyekTpodopesa. (Hink,
JH., Jr, et al., Preparation and Properties of a Heat-Treated Human Plasma Protein Fraction, VOX
SANGUINIS 2(174) (1957)). PPF Taxske MOXET OTHOCHUTBCS K TBEepHOil (opme, KoTopas npu
CYCIIEHIMPOBAHUH B PacTBOpHUTEJE MMeeT NonoOHbIH cocTaB. O0mas Gppakuus riodyiuHa MOXKET
OBITh OMpeeNieHa MyTeM BIMUTaHUs anbOyMuHa u3 oduiero Oenka. (Busher, J., Serum Albumin and
Globulin, CLINICAL METHODS: THE HISTORY, PHYSICAL, AND LABORATORY
EXAMINATIONS, Chapter 10, Walker HK, Hall WD, Hurst JD, eds. (1990)).

2. AnpOymuH (yenoseka) (HAS)

Cornacio FDA TepmuH «anpOymuH (uenoBeka)y (Takke HA3bIBAEMbIH B HACTOALIEM
noxkymente «HAS») npencrasmsier coboit coOCTBEHHOE Ha3BaHHUE Ipenapara, ONpefesieMoro Kak
«CTepUJIbHBIA pacTBOP anbOyMHHA, NMOJy4YE€HHOTro U3 Iuia3Mbl kpoBH uenoseka». (Code of Federal
Regulations «CFR» 21 CFR 640.80, KOTOpbIil BKJIIOYEH B HACTOSIIUI JOKYMEHT IOCPEACTBOM
ccbutkn). Mexomuplit Marepuan ans anbOymuHa (4eloBeKa) MPeCcTaBisieT COOOH Iua3My KpoBH,
U3BJICUEHHYIO M3 LEJbHONW KPOBH, MOJIyuYeHHON B cooTBeTcTBHM ¢ Tpebosanusmu 21 CFR 640,1 —
640,5 (BKIIFOUSHHBIMU B HACTOSIIU JTOKYMEHT ITOCPECTBOM CChLIKH ), HITH HCXOIHYIO IJIa3My KPOBH,
nojyueHHyro B coorBercTBun ¢ TpebosaHusimu 21 CFR 640.60 — 640.76 (BKIIOUEHHBIMH B
HACTOSIIUK JOKYMEHT TOCPENCTBOM CChlTkU). Jlpyrue TpeOoBaHusl K ajgbOyMHHYy (uejoBeKa)
nepeunciensl B 21 CFR 640.80 - 640.84 (BK/IIOYEHHOM B HACTOSALIMH JOKYMEHT IOCPEICTBOM
CCBUIKH).

AnpOymMuH (4YeoBeKa) TECTUPYIOT Ha COOTBETCTBHE CIEIYIOLIMM CTaHAapTaMm corjiacHo 21
CFR 640.82:

(a) xoHmeHTpaumsi Oenka: KOHEYHBIH TWperapar IOJDKEH COOTBETCTBOBATH ONHOH M3
cneayomux koHueHtpauuii: 4,0 +/- 0,25 nmpouentHsiii, 5,0 +/- 0,30 mpouenTHsbii, 20,0 +/- 1,2
npoueHTHbIH u 25,0 +/- 1,5 mpoueHTHbII pacTBOp Oenka,

(b) coctaB Genka: Mo MeHblIei Mepe 96 MPOLEHTOB 00IIero Oeka B KOHEYHOM Mpernapare
JOJDKEH COCTaBJIATh albOyYMMH, KakK OMNpenessieTcss crnocoOoM, ONOOpeHHBIM Uil  KaXJoro
npousBoauTeNs AUpekTopoM LleHTpa mo OlLeHke W H3y4YeHHIO OMOJOTHYECKHX IPenapaToB HpU

praBJ'IeHI/II/I MO KOHTPOJIIO Ka4€CTBA NPOAYKTOB MUTAHUSA U JICKAPCTBEHHBIX CPEACTB.
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Hcnonb3yemblii B HACTOSIIIEM IOKYMEHTE TEPMHH «anbOymuH (uenoBeka)y wuaun «HAS»
OTHOCHTCSI K CTEPUIIbHOMY pacTBOpY OeJika, COCTOSAIIEro U3 anb0yMuHa U rI00yJIMHA, TIONTYYeHHOrO
U3 TUIa3Mbl KPOBHU Y€JIOBEKA, C COAepIKaHUeM ajbOyMHUHA 1O MeHbIuel Mepe 95%, He Oonee uem 5%
rino0yuHOB (BKIo4Uast a1, a2, B vy rmoOyauHbI) U APyrux OenKoB masmsel KpoBu. HAS takske moxer
OTHOCHUTBCSL K TBepAOH (hopMe, KOTOpasi MpU CyCMEeHAUPOBAHUH B PACTBOPHUTENIE UMEET MOMOOHBIH
coctaB. O0mas ¢pakuus riIodyarHA MOXKET ObITh OMpeneNieHa MyTeM BbIUUTAHHS ajbOyMHHA U3
obmero Oenka.

Kak OyeT moHATHO psiIOBOMY CIIELIUANTUCTY B faHHOM obnacty, ppakiun PPF u HAS Takske
MOTYT OBbITh BBICYIEHBI 3aMOPAKUBAHUEM WU MPENCTABJISITH COOOM Mpyryto TBepayto Gopmy. Takue
npenaparbl ¢ COOTBETCTBYIOLIUMU [00aBKaMU MOTYT OBbITb HCIOJIBb30BAHBI, HAMPUMED, ISt
W3TOTOBJICHUSI TA0JIETOK, MOPOLIKOB, TPAHyJI WK Karcy. TBepaast popma MOKeT ObITh COCTaBJIEHA
B Ipenapathbl IJIs1 UHBEKLUUN MyTeM HUX PACTBOPEHMs], CyCHEHAUPOBAHUS WU OMyJIbIUPOBaHUS B
BOZHOM HJIM HEBOZHOM PACTBOPUTENIE, TAKOM KaK PAaCTUTEJbHBIE WM APYTHe aHAJOTUYHBIE MACIa,
CUHTETUYCCKUEC TITULHEPHUIADBL aJ'II/I(I)aTI/ILIeCKI/IX KUCJIOT, CJIOXKHBIC Bq)Hpr BBICIITHUX aJ'II/I(I)aTI/ILIeCKI/IX
KUCJIOT WJIA MIPOMUJICHIIIUKOJIb, U, €CIIH JKENATEeNIbHO, ¢ TPAJUIIMOHHBIMU 100AaBKaMH, TAKUMHU Kak
COIOOMIIN3ATOPBI, HM30TOHWYECKHE CpPEACTBA, CYCHEHOUPYIONIHE CPENCTBA, OSMYJIbIUPYIOIINE

CpPenCTBa, CTAOMIM3aTOPbI U KOHCEPBAHTBL

E. ®pakuuu ¢ MOHWKEHHBIM CoieprkaHieM (HaKTOpa CBEPThIBAHHS

CorjnacHO ApyromMy BapHaHTy OCYINECTBJICHUS HACTOSIIEr0 HW300PETeHUsT NPUMEHSIOT
(dpakuuo mIasMbl KPOBH, U3 KOTOPOW YIAJeHbl MPAKTHYECKH BCe (DAKTOPBI CBEPTHIBAHHS MJIS
coxpaHeHust 3p(HEeKTUBHOCTU (PPAKLIH C TOHMKEHHBIM PUCKOM TpoMO030B. J{Jist ynobcTea npenapar
Ha OCHOBE KPOBU MOKET OBITh ITOJIy4eH OT MOJIOAOTO JOHOpA MM ITyJIa MOJIOABIX JOHOPOB U MOXKET
ObiTh JumeH IgM ¢ monydeHueM Tmpermapara Ha OCHOBE KPOBH MOJIOAOTO HMHIWBUAYYMA,
coemectumoro ¢ ABO. B Hacrosiiee Bpemsi mepenuBaeMasi miia3Ma KPOBH COOTBETCTBYET TPYIIIE
kpoBu ABO, mockonpKy Hamu4ue BCTPEYAIOIIUXCS B MPUPOJE aHTUTEN MPOTUB aHTHUreHOB A u B
MOKET MPUBECTU K TPAHC(PY3HUOHHBIM peakuusiM. IgM, mo-BUANMOMY, OTBEYaeT 3a TPAHC(PY3UOHHBIE
peakiuu, Koraa OOJbHBIE MOMYYAOT IJIa3My KpoBH, He mogoOpannyro no ABO. Vnanenue IgM u3
npenapaToB Ha OCHOBE KPOBU HJIM (PpaKiMii TTOMOTAeT HCKJIIOUUTH TPAaHC(Y3HMOHHBIE PEaKLUU y
CyOBEKTOB, KOTOPBIM BBOZST MPENapaThl HA OCHOBE KPOBU U (PPAKLINU TJIA3MbI KDOBH B COOTBETCTBUH

C HACTOSIIUM U300pEeTEHHEM.
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CrnenoBatesbHO, COTJIACHO OJHOMY BAapUAHTY OCYINECTBIICHHs HAcTosiee H300peTeHHe
OTHOCHUTCA K c11oco0y JieueHus cyObeKTa, CTPagaroIlero HesKenaTeIbHbIM COCTOSIHUEM, CBSI3aHHBIM C
HIOCIIEONIEPALIIOHHBIM BOCCTaHOBJIEHHEM. Criocol mpeaycMaTprBaeT BBEACHUE CyObEKTY IpenapaTa
Ha OCHOBE KPOBH WJIH ()PAKIIUH KPOBH, TIOJYYSHHOT'O U3 LENbHOM KPOBH OT MHIUBUAYYMOB HJIH Iy Jia
WHIUBUIAYYMOB, TMPH 3TOM IpenapaT Ha OCHOBE KPOBU WM (Ppakuuu KPOBH MPAKTUYECKH HE
comepkutT (a) mo MeHblned Mepe oxuH ¢aktop cBepThiBanus w/unu (b) IgM. CornmacHo
OIpeNeNeHHbIM BapUaHTaM OCYLIECTBIEHUS HHAUBUAYYM(BI), OT KOTOPOro(KOTOPBIX) TMOJNy4YeH
nmpernaparT Ha OCHOBE KpPOBU WM (pakUuM KPOBH, MPENCTaBIAeT(IPEACTABISIOT) COOOM
Mostozoro(bix) nHANBHAYyMa(oB). COrjiacHO ONpeAeseHHbIM BapHAHTAM OCYIIECTBIICHUS Mpernapar
HAa OCHOBE KPOBH MPAKTHUYECKU HE CONEPIKUT IO MEHbIIEH Mepe onuH (HakTop cBepThiBaHus 1 IgM.
CoriacHO HEKOTOPBIM BapUaHTAM OCYIIECTBJICHHUS IMpernapaT Ha OCHOBE KPOBH MPAKTHYECKH HE
conepxut (udpunoren (daxrop I). CornacHo AOMONHUTENBHBIM BapHAHTAM OCYINECTBJICHUS B
npernapare Ha OCHOBE KPOBU MPAKTHUECKH OTCYTCTBYIOT 3PUTPOLUTHI W/ UK JefikouuTsl. CornacHo
CIIEAyIOIMM BapHaHTaM OCYIIECTBJICHHs IIpernapaT Ha OCHOBE KPOBH SIBISIETCS INPAKTHYECKU
OecknerounpiM. COrJacHO APYTrUM BapHaHTaM OCYILIECTBIEHUS IIpernapaT Ha OCHOBE KpPOBU
NOJYyYalOT W3 IUIa3Mbl KpOBU. Takue BapuUaHTBl OCYLIECTBICHHUS HACTOSIIEr0 H300peTeHuUs
JOTOJIHUTENIbHO TTOATBEPKAAITCS 3asBKol Ha Bbinauy nareHta CIIIA Ne 62/376529, nogannoii 18
asrycra 2016 roma, KOTopasi BKJIIOUE€HA B HACTOSALIUMN JOKYMEHT MOCPEACTBOM CCBUIKH B MOJHOM

cBoeM 00BeME.

F. Jleyenne oOorameHHbIMH OeKOM OENKOBBIMU MpernapaTaMd Ha OCHOBE IUIA3MbI
KpOBH

CornacHO JIOTIONTHHUTENIBHBIM ~ BAPHAHTAM OCYLIECTBJICHHUS HACTOALIETO H300pETeHUs
NPUMEHSTIOT (PpaKkIiK IUIa3Mbl KPOBH C MOHMKEHHOH KOHLEHTpaLuel anb0yMHHA 110 CPABHEHHIO C
PPF, HO C MOBBIMIEHHBIMH KOJMYECTBAMH [JIOOYJIMHOB U APYTHX OEJIKOB IUIa3Mbl KPOBU (KOTOPBIE
MHOTZIa Ha3bIBAJIM «KOHTAMHUHAHTaMu»). B Bapmanrtax ocymectsieHus, kacaromuxcs PPF, HAS,
s¢pdmoenta I u sdpdmoenta II/III, mpakTHUecKn OTCYTCTBYIOT (aKTOPBI CBEPThIBAHUSA KpoBHU. Takue
¢dpakyy miuasMbl KpOBU Jajie€ B HACTOSAIIEM JOKYMEHTE HAa3bIBAIOT «OOOTAINEHHBIMH OEIKOM
OeNKOBBIMM TIpermapaTaMH Ha OCHOBE IUIa3Mbl KpoBH». Hampumep, coriacHo BapHaHTy
OCYILIECTBJICHUS] HACTOSINEro HM300peTeHHs] MOTYT NPHMEHSTbh OOOorameHHbIH OeakoM OenKOBBIN
npenapar Ha OCHOBE IUIa3Mbl KPOBH, cocTosuuil u3 82% anpOymuna u 18% a-, B- u y-rino0yiuHOB,

U TaKKe Opyrux O0ejKoB mia3Mbl KpoBu. COryiacHO APyroMy BapUaHTY OCYIIECTBICHHS HACTOSIIIETO
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u300peTeHusT MOTYT MPUMEHSITh OOOralleHHbI OeKoM OeNKOBBIN IMpernapar Ha OCHOBE IJIa3Mbl
KpoBH, cocrosAuyii u3 81% anpbymuna u 19% a-, B- u y-rino0yIuHOB W/WIHM IPyTUX OENKOB IUIa3Mbl
kpoBu. CornacHo ApyroMy BapUaHTy OCYILECTBJIEHHs HACTOSIIEro U300peTeHHs] MOTYT MPUMEHATh
oborameHHblli OenkoM OENKOBBIM Ipermapar Ha OCHOBE IUIa3Mbl KPOBH, cocrosimuii uz 80%
ansbymuaa u 20% a-, B- u y-rmoOyauHOB W/uiu Apyrux OenkoB ruiasMbel kpoBu. CoriacHo
JONOJHUTENIbHBIM BapHAHTAM OCYINECTBJICHHsS] HACTOSILEr0 H300peTeHHs MOTYT MpPUMEHSTH
oOorareHHble OeNKOM OeNKOBbIe MpernapaThl HA OCHOBE IUIa3Mbl KpoBH, cocrosimue u3 70-79%
anbOymuHa u cooTBeTcTBYyROmMX 21-30% 0-, B- 1 y-rmoOyJIUHOB U IPYrux OEJKOB IJIa3Mbl KPOBH.
CornacHo JONONHUTENBHBIM BapHaHTaM OCYIIECTBICHUS HACTOSILIEr0 H300pEeTeHHs MOTYT
NPUMEHATH oOoraleHHble OeIKOM OeNKOBBIE MpenapaThl Ha OCHOBE IJ1a3Mbl KPOBH, COCTOALINE W3
60-69% anpOymuHa u cooTBeTcTBYOMUX 31-40% -, B- ¥ Y-rIOOYIMHOB U APYTHX OEJIKOB IIa3Mbl
kpoBu. COrJIaCHO JOTOJHUTENbHBIM BapHAHTAM OCYIIECTBJIEHUS HACTOSILEr0 M300peTeHUs MOTYT
NPUMEHATh oOoraleHHble OeJIKOM OeNKOBBIE MpenapaThl Ha OCHOBE IJI1a3Mbl KPOBH, COCTOALINE U3
50-59% anpbymuHa 1 coorBercTByOmMHX 41-50% 0-, B- 1 y-rI00yIMHOB B IpyTHUX OEJNKOB IIa3Mbl
kpoBu. COracHO JOTOJHUTENbHBIM BapHaHTaM OCYLIECTBJIEHHs] HACTOALIEr0 M300pETeHUs] MOTYT
IPUMEHSITh OOOorameHHble OeNKkoM OeNKOBbIe TpenapaThl HA OCHOBE IUIA3Mbl KPOBH, COCTOSIIIHUE H3
40-49% anpOymMuHa 1 cooTBeTcTBYOIUX 51-60% 0-, B- 1 Y-r00yIMHOB U APYTrUX OENKOB ILIA3MBbI
kpoBu. COracHO JOTOJHUTENbHBIM BapHAHTaM OCYLIECTBJIEHUS HACTOSILLEr0 M300peTeHUs MOTYT
NpUMEHSITh oOoralieHHble OeNkoM OeKOBbIE MpernapaThl HA OCHOBE IMJ1a3Mbl KPOBH, COCTOSIIIINE U3
30-39% anbObymuHa U cooTBeTcTBYOIMX 61-70% 0-, B- ¥ Y-rIO0YIMHOB U APYTHX OEIKOB IJIa3Mbl
kpoBu. COrJIaCHO JOMOJHUTEIbHBIM BapHAHTAM OCYIIECTBJICHHsS HACTOSIIErO M300PETEHHs MOTYT
NpUMEHSITh oOoraieHHble OeNKkoM OeKOBBIE MpernapaThl HA OCHOBE IJ1a3Mbl KPOBH, COCTOSIIIINE U3
20-29% anpOymuHa U coorBeTcTBY0mUX 71-80% o-, B- 11 y-rino0yIMHOB U OPyTHUX OENKOB IJIa3MBbl
kpoBu. COrJIaCHO JOTIONHUTENbHBIM BapHAHTAM OCYILIECTBJICHUS] HACTOSILET0 M300pETeHUs] MOTYT
NPUMEHATH oOoraieHHble OeIKOM OeNKOBBIE MpenapaThl Ha OCHOBE IJ1a3Mbl KPOBH, COCTOSLINE W3
10-19% anbbymuHa u cootBeTcTBYOMUX 81-90% 0-, B- ¥ Y-rIOOYIMHOB U APYTHX OEJIKOB IJIa3Mbl
kpoBu. COrJIaCHO JOTOJHUTENbHBIM BapHAHTaM OCYILIECTBIICHHUS] HACTOSLIET0 M300pPETeHUs] MOTYT
IPUMEHATH oOoraleHHbIe OeNKOM OeKOBbIe IpenapaThl Ha OCHOBE IJIa3Mbl KPOBHU, COCTOSIINE U3 1-
9% anpOyMHHA 1 COOTBETCTBYOIUX 91-99% -, B- 1 Y-rI00YTMHOB U APYTUX OEITKOB IIa3MbI KPOBH.
CornacHo crenyroIieMy BapHaHTy OCYINECTBIEHHsI HACTOSIIEro M300peTeHHs MOIYyT NPUMEHSTh
oboraiieHHbIe OeJIKoM OeJIKOBbIe IpenapaThl Ha OCHOBE IIa3Mbl KPOBH, cocTosmiue u3 0% anp0yMuH

1 100% a-, B- u y-rnobynMHOB U APYTruX O€NKOB MJa3Mbl KPOBH.
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CornacHO ONMCAaHHBIM BBIIE BapUAHTAM OCYINECTBICHHS HACTOSINEro W300peTeHus
KOHLIEHTPALUK O0IIero raMMa-riio0yJinHa TaKke MOTYT COCTaBIATh 1-5%.

KoHKpeTHbIe KOHIIEHTpaunu OeNKoB BO (PpakIMU IIa3Mbl KPOBH MOTYT OBITh OIPENENICHbI C
UCIIONIb30BAHHEM METOAMK, XOPOIIO HM3BECTHBIX PSIOBOMY CHELHMAINCTy B COOTBETCTBYIOIIEH
obnactu. Hanpumep, Ge3 orpaHnueHus, Takue METOAUKH BKJIOUYAIOT B ceds anekTpodopes, macc-
cnekTpomerputo, anann3 ELISA u ananus BecTepH-ONIOTTUHTA.

G. ITonyuenne Qpakiuii miasmMbl KpOBU

Cnoco6s! nonyuenust PPF u npyrux ¢pakuuii mia3Mbl KpOBH XOPOIIO U3BECTHBI PSAOBBIM
CrienuaniucTaM B JaHHOH oOmactu. BapuwaHT ocymiecTBieHus: n3oOpeTeHHs MO3BOJSIET cOOMpaTh
KPOBb, HUCTOJNB3yEMYI0 Ul MOJy4eHus OenkoBoi (pakumy mia3mbl KPOBH YeOBEKa, B KOJOBI C
LIUTPATOM FJTH aHTHKOATYJITHTHBIM PaCTBOPOM LIUTPATa AEKCTPO3bI (MIIH APYTHM aHTUKOATY JISTHTOM)
Il UHrUOWPOBAHMS KOAryJsILUH C JanbHedmuMm pasgenenuem ¢pakuumit I, I + III, IV u PPF
coriacHo criocoOy, onucanHomy y Hink et al. (Cm. paboty Hink, J.H., Jr, et al., Preparation and
Properties of a Heat-Treated Human Plasma Protein Fraction, VOX SANGUINIS 2(174) (1957),
BKJIFOUEHHYI0 B HACTOSIIUI JOKYMEHT IOCpencTBOM ccbUlkH). CoriacHo 3ToMy crnocoly cMech
MoskeT ObITh cobpana 10 2-8°C. 3aTeM 1uasmMy KpOBH MOXKHO OTAEISITH LEHTPUPYTHPOBAHUEM NPU
7°C, ypanate u xpaHuth npu -20°C. 3areM mnasMy MOKHO pasmopaxkuBaTe npu 37°C u
(dpakLHOHUPOBATH, IPEANOYTUTENBFHO B TEUEHHE BOCBMH 4acOB IOCJIE YAAIEeHUs U3 XPaHWININA IPU
-20°C.

ITna3ma kpoBu MOKeT OBbITh BeieneHa u3 gppakuun I ¢ ucnonszosanuem 8% sranona npu pH
7,2 u Temnepatype ot -2 1o -2,5°C ¢ koHueHTpauueii 6enka ot 5,1 o 5,6 mpouenta. MokeT ObITh
nobasneH XononHbIA 53,3 mpoueHTHbIH 3TaHon (176 Mu/n miaa3Msl KpOBH) C aLeTaTHbIM Oydepom
(200 ma 4 M anerata Hatpwust, 230 MJI JIEASHON YKCYCHOM KHCJIOTHI € JOBEAEHUEM 110 | J1 C ITOMOLIBIO
H>O) crpysimu npu ckopoctu, Harpumep, 450 MII/MHUHYTa NIPH MOHM)KEHUH TEMITEPATYPhI TLIA3MBI
kpoBu 10 -2°C. @pakuusa I moryt ObiTh oTneneHa u ynaneHa us s¢dmoenta (3ddmroenra I)
MOCPENCTBOM yibTpaueHTpudyrupoanus. PubpuHoreH MoxkeT ObITh MonydeH u3 (pakuuu |
COTJIACHO CIoco0aM, XOpOIIO U3BECTHBIM PSOBBIM CIIELUAINCTAM B JAHHOH 001acTH.

Opakuusa II + III moxer ObiTh BbImeneHa u3 3¢pduroenta I mocpencTBoM noBeneHUs
sa¢daroenta 1o 21 npouenra staHosa npu pH 6,8, npu Temneparype -6°C, ¢ KOHUEHTpaLHel Oenka
4,3 mpouenra. XoyonHbidi 95 mpouentHsiit 3taHon (176 mu/n a¢dmoenta I) ¢ 10 M ykcycHoi
KUCIIOTOH, Mcnonb3yeMod st noeneHus pH, moxer ObITh n00aBIE€H CTPYSIMH NPH CKOPOCTH,

Hanpumep, S00 mi/MuHyTa, IpU CHIDKEHUH Temiepatypsl d¢dmoenta I no -6°C. IlonyueHHsbIi B
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pesyabTate ocanok (ppakuws I + IIT) moskeT ObITh yaaneH uentpudyrupoanuem npu -6°C. 'amma-
rinobynuH Moxer ObiTh monyueH u3 Qpakuum II + III ¢ ucnonb3oBaHMeM CrocoOOB, XOPOLIO
M3BECTHBIX PSIOBBIM CIIELIMAINCTAM B TAHHOH 00JacTH.

@paknust IV-1 moxer Obite BbimeneHa u3 s¢pdmoenta II + II («vpdmoenta II/111»)
NIOCPEACTBOM oBeneHus a3 dmoenTa 10 19 npouenTos staHona npu pH 5,2, npu remneparype -6°C
u KoHUeHTpauuu Oenka 3 npouenta. H>O u 10 M ykcycHasi KUCJIOTa, MCIIONb3yeMasi ISl TOBEAEHUS
pH, moryT GpiTh n0OaBeHB! CTPysIMU pH noaaepkusanuu >¢duroenrta II/II1 npu -6°C B Teuenue 6
gacoB. OcaxxnenHas ¢ppakmus VI-1 moker ObiTh ocaxknena npu -6°C B TedueHue 6 4acoB, a 3aTeM
BbizesieHa u3 d(pdaroeHTa ueHTpuyrupoBaHUuEeM MpH TOM ke Temneparype. CtabunpHasi Oenkoas
¢dpakuus masMbel KpOBH MOXeT ObITh M3BieueHa U3 dd¢moenta IV-1 mocpenctsoMm noBeneHus
KOHIIeHTpauuu dTaHoja 10 30 npouentos npu pH 4,65, temneparype -7°C U KOHLEHTpaluu Oenka
2,5 mpoueHTa. ITO MOXKeT ObITh BBINOJHEHO myTeM aoseaeHust pH s¢dmoenta [V-1 ¢ nomorbio
XOJIOMHOW CMECH KHUCJOTHI M criupTa (ABYX udacTedl 2 M yKCyCHOM KHCIOTbI M OAHOH HacTH 95
npoueHTHOro sraHona). [lpu nognepxuBannu Temmepatypsl -7°C Ha KaKIbIi JIUTP HOBEAEHHOTO
sdpdmoenta IV-1 nobasnsror 170 mn xonmoxgHoro staHona (95%). BeimaBmmnM B ocanok Oenkam
MOJKHO J1aTh OTCTOSITBCSI B TE€YEHHE 36 4acOB, a 3aTe€M yJAINTh UX LeHTpudyruposanuem npu -7°C.

BoccranoBnennble Oenku (cTaOmibHast OenkoBast (pakiys IUIa3Mbl KPOBH) MOTYT OBITH
BBICYLIIEHBI (HaIIpHUMep, My TeM CYLIKU 3aMopaskuBaHueM) 1i1st yaanenus cnupta u H>O. IomydenHbIi
B pe3yJbTaTe BHICYIIEHHBIH MTOPOIIOK MOYKHO PACTBOPHUTDH B CTEPHIIBHON MUCTHUILIMPOBAHHON BOJE,
HaTNpuMep, ¢ UCTIIOJIB30BaHUEM 15 JTUTPOB BOABI/KT MOpOIIKa, ¢ noseneHueM pH pacteopa mo 7,0 ¢
nomomrbto 1 M NaOH. KoneuHnast koHLIeHTpanus Oesika 5 mpOLeHTOB MOKET ObITh JOCTUTHYTA My TEM
nobaBleHNsl CTEPIJIbBHON AMCTHJUIMPOBAHHOM BOABIL, coneprkameil auneTunrpuntodaHaT HaTpHs,
karnpwiar Hatpus u NaCl, ¢ goBemeHueM KOHe4YHOW KoHHeHTpauuu pmo 0,004 M
anermntpuntodanara, 0,004 M kampuwrata u 0,112 M Hatpusa. Hakoner, pacTBOp MOXHO
npodunsrpoBate mpu 10°C ans momyuyeHHMs NPO3PAYHOTO PACTBOpA, a 3aTeéM IOJBEPTHYThb
TepMo0oOpadOTKe ISl MHAKTHUBALMU MaToreHoB npu 60°C B TeyeHne no MeHbineii mepe 10 4acos.

PsnoBomy crneunanucry B maHHOW oOmactu OyJeT MOHSTHO, YTO KaKAble M3 Pa3IMYHBIX
¢bpaxumii 1 3 IIOEHTOB, OMUCAHHBIX BBIIIE, MOXKHO HCIIOJIb30BATh CO CIIOCOOAMH B COOTBETCTBHUHU C
HACTOSIIMM H300peTeHHeM Uil JIEYeHUs] COCTOSIHHMM, CBSI3aHHBIX C  IIOCJICONEPALIOHHBIM
BOCCTaHOBJIeHHeM. Hanpumep, HO He B kKauecTBe orpaHuyeHus, s¢dmoents! | nmm sdppmoent II/11

MOI'yT HUCIIOJB30BATBHCA  OJId  JICUHCHUA COCTO;[HI/Iﬁ, CBA3aHHBIX C MOCJICONCpallMOHHBIM
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BOCCTAHOBJIEHUEM, WIJIH [UJI YCKOPEHHsS TOCJIEONEPALIOHHOTO BOCCTAHOBJIEHHS U SIBJISIFOTCS
BapUAHTAMH OCY IIECTBIICHUST U300PETEHMUSI.

Ipenpinymue cnocoObl Moay4YeHus: (Gppakiyii mia3Mbl KpOBU U OENKOBOM (hpaKLUU MJIa3Mbl
kpoBH (PPF) sBIsIOTCS MCKITIOYUTENHHO WIDTIOCTPATUBHBIMH M BKJIIOYAIOT B ce0sl POCTO BapHAHTHI
OCYILUECTBJICHHS] HACTOSILIEro M300peTeHus. PsAmoBoMy crnenuaaucTy B AaHHOH obnactu Oyzper
MOHSATHO, YTO 3TH CMOCOOBI MOTYT BapbupoBaTh. Hampumep, pH, Temmeparypa v KOHLEHTpALMs
3TaHOJA, CPEAH MIPOUETo, MOTYT ObITh OTPEryJIMPOBAHBI ISl ITOJYHYEHUS PAa3HbIX BapHaunil Gpakiuii
IIa3Mbl KPOBH M O€KOBOW (DpakIy MIa3Mbl KPOBU COTJIACHO PAa3HBIM BapUAHTAM OCYLIECTBIICHUS
U CrocobaM B COOTBETCTBHHU C HACTOSIIIUM H300peTeHHeM. B apyrom mpumepe HOMOJHUTENbHBIE
BAPUAHTBI OCYLIECTBJICHUSI HACTOSIIErO M300PETEHUs] OTHOCATCS] K MPUMEHEHHI0 HAHO(HIIbTpauu
1T yIANeHUs/MHAKTUBAL[MH MTaTOT€HOB M3 (hPaKIIMii M1a3Mbl KPOBH U OENKOBOH (ppakuyu mia3Mel
KPOBH.

JIONIOJTHUTENIbHBI  BapUAHT OCYLIECTBJICHHS] HACTOSIIEr0 H300pPETeHUs] OTHOCUTCS K
crocobaM U KOMIIO3UIMK C HMCIIOJNB30BAHHEM W/WJIA C COIEPKAHHUEM IOTMOJHHUTENbHBIX (DpaKiuii
miasmMbl  KpoBd. Hanpumep, Hacrosiiee H300peTeHHE, CpPeAM TMPOYEro, MPenmnojaraer, 4To
KOHKPETHbIE KOHLIEHTPALMU albOyMHHA HE SIBJIIOTCS KPUTHYECKHMH JUIS JICYEHUS] COCTOSIHUH,
CBSI3aHHBIX C TMOCJIEONEePALMOHHBIM BOCCTAHOBJICHHEM, WIIH JJIsl YCKOPEHHS MOCIIEONEPAlliOHHOTO
BoccTaHoByeHHs1. ClienoBaTeNbHO, (PaKLMKU C TIOHMKEHHOM KOHIIEHTpalel aib0yMUHa, TaKue KaK

¢pakuum, conepxamme MmeHee 83% anpOyMIHA, pACCMaTPUBAIOTCS B HACTOSLIEM U300PETEHHN.

H. Jleuenue

AcnekThl CrmoCOOOB B COOTBETCTBHM C HACTOSIIMM H300pPETEHUEM, OIUChIBAEMbIE B
HACTOSAILIEM IOKYMEHTe, BKIIIOHUAIOT B ceOsi jiedeHHe CyObeKkTa MpernapaToM Ha OCHOBE KPOBH,
coaep KalluM TUIa3My KPOBH, TaKyk Kak (hpakiusi mjia3Mbl KPOBH, HampuMep, KaK OMUCHIBAETCS
BbIle. BapuaHT OCylIECTBIICHUsI BKJIOYAeT B ceOsl JieueHue CyObeKTa-desioBeKa MpenapaTtoM Ha
OCHOBE KPOBH, COep KaIuM Imjia3My KpoBu. CrieluanucTy B JaHHOH oOjactu OyaeT MOHSITHO, YTO
cnocoObl JiedeHuss CyObEKTOB MpernaparaMd Ha OCHOBE KPOBH, COAEPIKALIMMH IUIa3Mbl KPOBH,
U3BECTHBI B yPOBHE TeXHUKH. Hanmpumep, 0e3 orpaHrnueHus1, OJUH BAPUAHT OCYIECTBJICHUS CITOCOO0B
B COOTBETCTBUM C HACTOSIIIUM H300pETeHHEM, OIMUCHIBAEMBIX B HACTOSINEM JIOKYMEHTE,
NpeayCMaTPUBAET BBEIEHUE CBEKE3aMOPOKEHHOH IJ1a3Ma KPOBH CYOBEKTY JJIs JICUEHUS] COCTOSTHUIM,
CBSI3AHHBIX C TIOCIIEOTIEPALIMOHHBIM BOCCTaHOBNIeHHEeM. COrfIaCHO OTHOMY BapHUAHTY OCYIIECTBIICHHS

IpernapaT Ha OCHOBE KPOBH, COAEPXKALIUN IUIA3My KPOBH, BBOIAT HEMENJIEHHO, HAImpumep, B
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npenenax npudbnuzutesbHo 12-48 yacoB mocie cOopa y IOHOpa, MHAMBUAYYMY, CTpagaroliemMy
COCTOAHUEM, CBA3AHHBIM C MOCJICONCPALIMOHHBIM BOCCTAHOBJICHUCM. B Takux ClIy4asx Iperapar
MOKHO XpaHUTh B XoJoaujpHuke, Hanpumep, npu 0-10°C. CorjacHO ApyroMy BapUaHTY
OCYIIECTBJICHUS CBEKE3aMOPOKEHHAs! TU1a3Ma KPOBHU MPEACTaBIISIET COOOH M1a3My KpOBH, KOTOPYIO
XPaHWIN 3aMOPOXKEHHOW (kpuokoHcepBuposaHHOW) npu -18°C umm Hmwke. Ilepen BBeneHuem
CBEKE3aMOPOKEHHYIO IJIa3My KPOBH Pa3MOPAKUBAIOT U MOCIE Pa3MOPAKUBAHUS BBOIST CyOBEKTY
gyepe3 60-75 MUHYT Iocjie Hadana npouecca pasmopaxkusanusa. Kaxapiii cyOBeKT npennoYTUTENbHO
NOJIy4aeT OAHY €OUHHILYY CBEXE3aMOPOXKEHHON r1a3Mbl kpoBu (200-250 wmut), mpu 3TOM
CBE)KE€3aMOPOXKEHHYIO IUIa3My KPOBH IPEANOYTUTENBHO IMONYYaOT OT JOHOPOB IPENBAPUTEIBHO
OIpeNETIEHHOI0 BO3PAaCcTHOroO AuanasoHa. CornacHO OAHOMY BapHAHTY OCYLIECTBJIEHUS] HACTOSILLIErO
U300peTeHNs] CBEKE3aMOPOKEHHAsI MJIa3Ma KPOBU MPENOCTABISIETCS MOJIONBIMUA HHIUBUIYYMaMU
(monmy4aercst OT TakoBBIX). COrIaCHO IPyroMy BapUaHTy OCYLIECTBJICHUS] HACTOSINErO H300peTeHns
CBEKE€3aMOPOXKEHHasl IJ1a3Ma KPOBU MPEAOCTABISIETCS AOHOPAMH TOTO ke Moja (Moaydaercss OT
TakoBbIXx). CoOrjmacHo JApyroMy  BapHaHTy  OCYINECTBICHHMsS  HACTOSALIEro  W300peTeHwHs
CBEXK€3aMOPOXKEHHAs IJIa3Ma KPOBH MPENOCTABISIETC JOHOPAMU BO3PACTHOrO AuanasoHa ot 18 no
22 niet (TIOJy4YaeTcsi OT TAKOBBIX ).

CornacHO BapHaHTy OCYIIECTBJIEHHS HACTOSLIETO H300peTeHNsI KOMIIO3ULIMH B COOTBETCTBUU
C HAaCTOSALIMM H300peTeHneM (Hampumep, Ipernapar Ha OCHOBE KPOBH, COZEpP KAl MIa3My KpPOBH,
TaKOW Kak (pakiusi IiasMbl KPOBH) BBOJASAT BHYTPUBEHHO. KOMIIO3MLIMM B COOTBETCTBHUHU C
HACTOSAIINM H300peTeHNEM TaKKe MOTYT OBITh 1OCTaBJIeHbl BHYTPHOpromnHHO. COrllacHO Apyromy
BAPHAHTY OCYLIECTBJICHUS HACTOSIIErO M300pPETeHHs KOMIIO3HLUH B COOTBETCTBHU C HACTOSIINM
H306peTeHI/IeM MOTryT 6bITb AOCTABJICHBI NIEPOPAJIbHO, MOAKOKHO WJIM MECTHBIM ITyTEM. MectHbie
COCTaBbI JJIsI JIeYeHHs] paH U o0ecIieueHHs 3aKUBJIEHUS] paH U3BECTHHI B YPOBHE TEXHUKH B BHUIE
rejiei, KpeMoB, Masel, MapJiy, TIACThIped U T. 1., U KOMIIO3ULUHA B COOTBETCTBHUHU C HACTOSLIUM
n3o0pereHneM MOTyT ObITh COCTaBjieHbl Kak TakoBble. (Cm., Hampumep, Kahn AW, ef al,
Pharmacogn Mag, 9 (Suppl 1): S6-S10 (2013), 3asiBky Ha Beinady natenta CIIIA Ne 5641483, 3asBKy
Ha Bbimady nareHta CIIA Ne 4885163, 3asBky Ha Bbimady nateHta CIIHA Ne 8313764, koropsle
BKJIFOUEHBI B HACTOSIIUIT JOKyMEHT IOCPEACTBOM CChUIKU B TIOJIHOM CBOEM 00BEME).

CornacHo BapHaHTy OCYINECTBICHHS HACTOSIIEr0 H300peTeHNs penapaTsl HA OCHOBE KPOBH,
cozieprkallue 1miasMy KpOBH, IMOABEPraroT CKPHHUHTY Tocie cOopa y JOHOpa Ha NpeaMeT IPYIIIbI
kpou. COriacHO APYroMy BapHaHTy OCYLIECTBJICHHS HACTOSINErO H300pETeHMs INpenaparbl Ha

OCHOBE KpOBH, COIEp’Kalye IUIa3My KPOBH, NOABEPrarOT CKPUHUHIY Ha IpeaMeT BO30yauTens
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uHpekuonHoro 3abonesanue, Takoro kak HIV I u II, HBV, HCV, HTLV I u II, anTuTeNna npotus
HBc, B coorBerctBuu ¢ TpeboBanmsiMu 21 CFR 640.33 u pekoMeHmauusIMH, COAEp KAIUMHUCS B
pykoBomsALuX qoKyMeHTax FDA.

CornacHo elie OTHOMY BapUaHTy OCYIIECTBJCHHs HACTOSLIETO U300peTeHHs CyObeKTa JieuaT
¢pakiueit muasmel Kposu. COrNIaCHO BAPHAHTY OCYLIECTBIEHHUS HACTOSIIEro n3o0peTeHus ppakums
mia3mMbl  KpoBu mnpenctaBiser coboit PPF umum HAS. CornmacHo crnenyroiieMy BapUaHTy
OCYIIECTBJICHHUS HACTOSIIEr0 H300peTeHus (ppakuus ImIa3Mbl KPOBHU MpeacTasiseT codoi Gppakumio
koMmmMmepueckux npenaparoB PPF wmm kommepueckux mnpenapatoB HAS. CormacHo npyromy
BApPUAHTY OCYLIECTBJICHHUS] HACTOSIIErO H300peTeHus (paKkuus IIa3Mbl KPOBHU MPEACTABIISIET COOOH
PPF nnu HAS, nonyueHHy0 OT IyJla *HAUBUAYYMOB OIPEEIEHHOI0 BO3PACTHOIO JUANIa30HA, TAKUX
KaK MOJIOJble MHIAUBUAYYMBI, WM MpeacTasjsier coboil MmoaupuuupoBannyo ¢pakuuro PPF win
HAS, kortopasi Obula mNOABEPrHYTa JOMOJHUTENbHBIM (PPAKLMOHHUPOBAHHMIO MM 00paboTKe
(manpumep, PPF wnu HAS ¢ onHMM Wi HECKOJBKMMH YaCTUYHO WUIM MPAKTUYECKU yAAJCHHBIMH
cneunpuueckumu  Oenkamu). CorjgacHo JApPyroMy BapHaHTy OCYINECTBJCHHsI HACTOSIIIETO
n300peTeHus ppakiys Ia3Mbl KPOBU NpeACTaBiisieT cobol gpakumto mia3mel kKposu IGIV, koropas
ObUla TPAKTHYECKH HCTOLIeHa MO MMMYyHHOMY ©inoOynuny (IgG). ®@pakums KpoBH, KOTOpas
KTIPAKTUYCCKU HCTOLICHA» 110 CHGLII/I(I)I/ILICCKI/IM 6CJ'IKaM HnJIn B KOTOpOﬁ 6bIJ'II/I KTIPAKTUYCCKU
ynaneHs cnenuduueckue Oenku, Takue kak IgG, OTHOCUTCS K (ppakuy KPpOBHU, COAEpIKaLIe MEHee
yeM npuOmu3uTensHo S0% KONUYecTBa, KOTOpOe HAOJI0AeTCsI B 3TAIOHHOM Iperapare WiH jia3me
LeIbHON KPOBH, Harpumep, MmeHee yeM 45%, 40%, 35%, 30%, 25%, 20%, 15%, 5%, 4%, 3%, 2%,
1%, 0,5%, 0,25%, 0,1%, HeBbIABISEMbIE CONEPIKAHUS, WM JIFOOOE LEJI0e YUCIO MEKIY STHMHU
3HAYCHUAMU, KaK U3MEPAOT C HCIOJB30BAHUEM CTAHAAPTHBIX aHAJIM30B, XOPOLIO HU3BECTHBIX B

YPOBHE TEXHUKH.

L Brenenue

AcniekThl CIMOCOOOB B COOTBETCTBHHM C HACTOSIIIUM H300pETEHHEM, OIMKMCHIBAEMBIX B
HACTOSIIIIEM JOKYMEHTe, BKIJIIOYAIOT B celsi JiedeHne CyObekTa MpernaparoM Ha OCHOBE KPOBH,
COZIEPIKAIIUM IJIa3My KPOBH, TAKMM KakK IJia3Ma KPOBHU WK (DPAKIIMS TUIa3Mbl KPOBH, HAPUMED, KaK
OINMUCHIBAETCSI BbIllle. BapuaHT OCYIIECTBJIIEHHUsS BKJIIOYAET B ceOsi JjieueHHe CyObeKTa-4eoBeKa
IpenapaToM Ha OCHOBE KPOBHU, COEPIKAIIUM I11a3My KpoBu. CrieluanucTy B JaHHOM oOnactu Oyaer
MIOHSITHO, YTO CIOCOOBI JIedeHHst CyObEeKTOB MpenapaTaMid Ha OCHOBE KPOBH, COAEP KAIIUMH I1a3My

KPOBH, U3BECTHBI B ypOBHe TexHHKH. Hanpumep, 6e3 orpaHuyYeHHs OOUH BapUAHT OCYLIECTBICHUS
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CrIIOCOOOB B COOTBETCTBUHU C HACTOSIIIUM H300pETEHHEM, OMHCHIBAEMBIX B HACTOSIIEM JIOKYMEHTE,
IpeayCMaTpUBAeT BBEIEHHE CBEXXE3aMOPOXKEHHOW TIIa3Mbl KpPOBH CyOBEKTY ISl JI€YEHUS
COCTOSIHMM, CBA3aHHBIX C IOCJIEONEPALUOHHBIM BOCCTaHOBJIEHHEM. COIIacHO ONHOMY BapUaHTy
OCYILECTBJICHUsI TIpernapaT Ha OCHOBE KPOBH, COAEPIKALIUI IIa3My KPOBU, BBOIST HEMEIUICHHO,
HarpuMep, B mpeaenax npubnusurenabHo 12-48 wacoB mocne cOopa y AOHOpa, WHAUBUAYYMY,
CTpaJa0LIEMy HEXeNaTeIbHbIM COCTOSIHUEM, CBA3aHHBIM C IIOCIEONEePALlIOHHBIM BOCCTAHOBJICHUEM.
B takux ciayuasx, mpemnapar MOKHO XpaHUTb B XoJofauibHuKe, Hanpumep, npu 0-10°C. CornacHo
JAPYrOMy BapHUaHTy OCYINECTBJIEHHs CBEX€3aMOPOXKEHHas Ijla3Ma KPOBU IPENCTaBIsieT CoOOH
IUIa3My KPOBH, KOTOPYIO XPaHWIIA 3aMOPOXKEHHON (KPHOKOHCEPBHUPOBaHHOM) mpu -18°C nnm Hibxe.
Ilepen BBEAEHNEM CBEXE3AMOPOKEHHYIO I1a3My KPOBH Pa3MOPaKUBAIOT U MOCJIE PA3MOPAKUBAHUS
BBOIAT CyObekTy 4epe3 60-75 MUHYT MocCjie Havyana rnpouecca pasMopakubanus. Kaxkabiii cyObexT
IPEANOYTHTENIBLHO MOTYyYaeT OHY €IUHUIlY CBEXe3aMOPOKEHHON 11a3Mbl KposH (200-250 mi), nmpu
5TOM  CBEXKE3aMOPOXKEHHYHK) IIa3My KPOBM NPEANOYTUTEIBHO MOJNY4YarOT OT JOHOPOB
NPEIBApPUTENBHO  OIPENENEHHOr0 BO3pacTHOro auamna3zoHa. (CorjacHO OZHOMY — BapHaHTy
OCYLIECTBJICHUS] HACTOSINEro M300pETEeHUs CBEXe3aMOPOKEHHAs IUIa3Ma KPOBU IPEAOCTaBIAETCS
MOJIOABIMH ~ MHAMBUAYyMaMH (Tojydaercss OT TakoBbix). COIacHO JApyroMy BapHaHTY
OCYIIECTBJICHUS] HACTOSINEro M300pETEeHUs] CBEXKE3aMOPOXKEHHAs Ila3Ma KPOBH IPENOCTaBIETCS
JOHOPaMHU TOTO ke roJia (oJydaeTcs OT TakoBbIX). COrjaacHO IpyroMy BapHaHTY OCYLIECTBJIEHUS
HACTOSIIIEr0 HW300peTeHHs CBEeKe3aMOPOXKEHHasl IUIa3Ma KPOBH MPEAOCTABISIETCS JTOHOPaMU
BO3PACTHOTO Auana3oHa oT 18 1o 22 jer (moay4aercs: OT TAKOBBIX).

CornacHo BapHaHTy OCYIIECTBICHHS HACTOSIIIErO H300PETEHNUs IpenapaTbl HA OCHOBE KPOBH,
coeprkalye 1miasMy KpPOBH, ITOABEPraroT CKPHHUHTY IOcie cOopa y IOHOpa Ha MpeaMeT IPYIIIbI
kpoBu. CornacHO JpyroMy BapuaHTy OCYINECTBJIEHHsS HACTOSINEro M300peTeHHsl mpenaparbl Ha
OCHOBE KPOBH, COIEp’Kalye IUIa3My KPOBH, INOABEPrarOT CKPUHUHIY Ha TIpeaMeT BO30yauTess
uHpekuonHoro 3abonesanne, Takoro kak HIV I u I, HBV, HCV, HTLV I u 11, anTutena npoTus
HBc, B coorBerctBuu ¢ TpeboBanmsimu 21 CFR 640.33 u pekoMeHAauusiMH, COAEpKAIIUMHUCS B
pykoBozsauux gokyMenrax FDA.

CornacHo elie OTHOMY BapUaHTy OCYILECTBJIEHUs HACTOALIEro N300peTeHus cyObeKTa jeqar
¢pakiueii miaasmel KpoBu. COrlaCHO BapHaHTY OCYLIECTBIIECHHS HACTOSIIIErO H300peTeHus: Qpakius
miasMel  kpoBu mpencrasnser coboit PPF wnmu HAS. CornacHo crnenyromeMy BapHaHTy
OCYLIECTBJICHUS] HACTOSIIETrO H300peTeHus (PpakLus IIa3Mbl KPOBH MPENCTABIsIET cO00i (pakiuro

komMmepuecknx mpernapatoB PPF wmm kommepueckmx mnpenaparoB HAS. CormacHo npyromy
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BAPUAHTY OCYLIECTBJICHHUS HACTOSIIETrO M300peTeHns (paKuus IIa3Mbl KPOBH IPENCTABIIAET COOOH
PPF unu HAS, nonyueHHy0 OT IyJia THAUBUYYMOB OIIPEEIEHHOrO BO3PACTHOIO JUAMNa30Ha, TAKUX
KaK MOJIOJbIE WHAWBUAYYMBI, WIH MPEACTABIsieT coOoi Monudunmposannyo ¢pakmuo PPF wmn
HAS, xortopass Oplla THOABEPrHYTa JOIOJHUTENBHBIM (DPaKIMOHHPOBAHUIO MM 00padoTke
(nanpumep, PPF umn HAS ¢ ogHMM MM HECKONBKUMH YAaCTUYHO WJIM MPAKTHYECKH yAAJIeHHBIMU
cneuuduueckumu  Oenkamu). CoriacHo JApyroMy BapHaHTy OCYINECTBIICHHsS HACTOSIIETO
nu300pereHus Gppakuus ia3Mbl KpOBU NpeacTaBiisieT codoit ppakuuio miasmsl kposu IGIV, kotopas
ObUTa TPAKTUYECKU HCTOIIEHA MO UMMyHHOMy rnoOymuny (IgG). ®pakoust kpoBw, KoTopas
«TPAKTHYECKH HCTOIIEHa» M0 crnenupuyeckuM OenkaM WM B KOTOPOH OBUIM «NPaKTHYECKU
ynaneHsl» cneunduueckue 6enxu, Takue kak IgG, otHocuTes K Qpakiuy KpoBH, copepKkaieii MeHee
yeM npuoan3uTenbHo S0% KonudecTBa, KOTOpoe HaOMI0IaeTesl B STAJIOHHOM IMperapaTte WilH Ma3Me
LeTbHON KPOBH, Harpumep, MeHee dem 45%, 40%, 35%, 30%, 25%, 20%, 15%, 5%, 4%, 3%, 2%,
1%, 0,5%, 0,25%, 0,1%, HeBbIsIBIsAEMble COIEp:KaHUs, WM JH000E IeNIoe YHCIO MEXKAY STHMH
3HAYEHUSIMH, KaK H3MEpSIOT C HCIONb30BAHHEM CTaHIAPTHBIX AHAIM30B, XOPOLIO HM3BECTHBIX B
YPOBHE TEXHHKH.

BapuaHT ocyInecTBIeHHs HACTOSLIErO M300pETeHUs] BKIIIOYAeT B ceOs JieueHne CyObekTa,
CTPaJAIOILEro COCTOSIHUEM, CBSI3aHHBIM C MOCJIEONIePALlMIOHHBIM BOCCTAHOBIIEHUEM, ITyTE€M BBEACHUS
cyOBeKTY 3(pPeKTUBHOrO KOJIUYECTBA IIa3Mbl KPOBH MK (PpaKMHU TIa3Mbl KpoBH. Jlpyroii BapuaHT
OCYILIECTBJICHUS] HACTOSLIErO N300peTeH sl IIpelycMaTpuBaeT BBeeHne 3G QpeKTHBHOTO KOIUIeCTBa
TIa3MBbl KPOBH MM (hPAaKLIMU [1a3MbI KPOBH, & 3aT€M MOHUTOPUHT CyOBEKTa Ha NPeMeT YTy LIeHNs]
(byHKIMH, 32)KUBJICHNS PaH, IPUCYTCTBUS MApKEPOB, CHIKEHUE OOJIM MM yMEHBLIEHHE BOCTIATICHHS.
Jlpyroii BapuaHT OCYINECTBIICHHs HACTOSINEro M300peTeHus BKIIOYaeT B cedst ieueHne cyObeKTa,
CTPAAAOILErO COCTOSIHUEM, CBS3aHHBIM C MOCEONEePALIMOHHBIM BOCCTAHOBJIEHUEM, ITyTEM BBEACHHUS
cyOBekTy 3(h(eKTHBHOTO KOJIMYECTBA TIa3Mbl KPOBH HITH (PPAKLIUY TUIA3MBI KPOBH, ITPH STOM IIJIa3My
KPOBHU WJIN (PPaKIMIO IIa3MBbl KPOBU BBOZAT MyTeM, O0ECIEUUBAIOIINM B PE3YJIbTaTE YIIyUIIESHHYIO
(GYHKIMIO 32KUBJICHHS paH, 3aKUBJIEHHE DPaH, NPUCYTCTBHE MAapKepOB, CHIDKEHHE OONM Win
yMEHbIIEHHE BOCHAJIEHUs IOCJE AOCTHXKEHUs] CPEIHEro WIM MEJUaHHOrO Iepuojia MOy XKU3HU
OENKOB TIa3Mbl KPOBH WM OENKOB (PpakiMH IUIa3Mbl KPOBU OTHOCHUTEBHO CAMOW MOCHEeNHEN
BBE/IEHHOH JI03bI (UTO HA3bIBAETCS] B HACTOSIIEM JOKYMEHTE KHMITYJIbCHBIM BBEIEHUEM JIO3bL) U
«HMMITYJIbCHBIM J103upoBaHuey) (cm. mateHt CIITA Ne 10357513 u 3asBku Ha Bbinady natenros CIITA
NoNe 15/961618 u 62/701411, xOTOpBIE BKIFOYEHBI B HACTOSIIIHI TOKYMEHT MMOCPEICTBOM CCHLIKH B

IOJHOM cBoeM oOweme). JIpyroil BapHaHT OCYIIECTBIEHHS HACTOSILIETr0 H300peTeHus
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IpeayCMaTPUBAeT BBEACHHE IUIa3Mbl KPOBH WIM (PAKUUU IJIa3Mbl KPOBH COTJIACHO PEKUMY
BB€ACHUsA AOO3bI IIO MEHbIIIEN MEpE ABOC CYTOK HOApPsAA WU MOHUTOPUHT Cy6”beKTa Ha nOpeamMeT
yay4iieHHon GpyHKImu win conep:kanus Mapkepa HSC mo MenbIei Mmepe uepes 3 CyTOK IMocje AaThl
nocinenHero BeeneHus. Crenyroomuii  BapHaHT OCYLIECTBJIEHHS HACTOSIIEr0 HM300peTeHus
npeayCcMaTpUBAET BBEACHHUE IUIA3Mbl KPOBU WM (PAKLUHU IJIA3Mbl KPOBH COIJIACHO PEKUMY
BBEICHUS 103bI 110 MeHbIel Mepe 3,4, 5,6,7,8,9,10, 11, 12, 13 unu 14 cyTok noapsia ¥ MOHUTOPUHT
cyObeKTa Ha NMpeaMeT yJydlleHHOH (YHKLUWH 32)XKUBICHHS PaH, 32)KUBJICHHE PaH, MPUCYTCTBHE
MapKepoB, CHIKEHUE OOJIM MJIM YMEHBIIEHNE BOCTIAJIEHUS 110 MEHbLIEH Mepe depe3 3 CyTOK IMocie
IaThl TMOCAEAHEro BBeAeHUsA. Elle OOUH BapUaHT OCYIUIECTBJEHUS HACTOSLIErO 1/1306peTeHI/1$1
npeayCcMaTpUBAET BBEACHHUE IUIA3Mbl KPOBU WM (PAKLUHU IJIA3Mbl KPOBH COIJIACHO PEKUMY
BBEICHUS 103bI 110 MEHBIIEH Mepe 2 CyTOK NOAPS U ITOCJIE JAaThl TOCIEIHEro BBEEH!S, MOHUTOPUHT
Ha NpefMeT yIyd4IleHHOH (pyHKIMM 32KUBIEHUS paH, 3QKUBJIEHUE PaH, NMPHCYTCTBHE MapKepoB,
CHIDKEHUE OOJIM WM YMEHbBIIEHHE BOCTIAJIEHHs! ITOCIIE TOCTHXKEHHS] CPETHETO MEePHOAA MOy KU3HH
0eJKOB B ITa3Me KPOBH TN (PPAaKIIMU IJIa3Mbl KPOBHU. JIpyroii BApHaHT OCYIECTBICHHUS HACTOSILETO
n300peTeHUs] PEeayCMAaTPUBAET BBEIACHHE TUIA3Mbl KPOBU WM (PPAKIMU TUIA3MbI KPOBH COTJIACHO
pPEeXXUMY BBEIEHUsS A03bl OT 2 A0 14 HemocnenoBaTeNbHbIX CYTOK, MPU 3TOM KaKAbIH MPOMEKYTOK
MEXy A03aMH MOXKET COCTaBJATh OT 0 10 3 CYyTOK.

B HekoTOphIX chydasx HMITYJbCHOE BBEIEHHE J03bl B COOTBETCTBHUM C HACTOSLIUM
n300peTeHueM MpeayCcMaTpUBAET BBENEHUE MEPBOro Habopa 103, HalpUMep, KaK OMUCHIBAETCS
BBILIE, C MOCJIEAYOIINM NMEPUOAOM Oe3 BBEIEHUS 103bI, HAPUMED, KIIEPUOIOM Oe3 BBEIEHHS J03bDY,
3a KOTOPBIM B CBOKO Ou€pelb CIIeAyeT BBEICHUE APy o 103kl ik Habopa 103. [IponomkuTenbHOCTh
TaKoro nepuoaa ((663 BBCACHUS AO3bD» MOXKET BApbHUPOBATH, HO COIJIACHO OIIPEACIICHHBIM BapUaHTaM
OCYIECTBJICHHUSI COCTABIIACT 7 CYTOK WU OoJiblne, Harpumep, 10 cyTok umu Gombine, B ToM uncie 14
CYTOK WJIH OOJIbINE, IPU STOM B HEKOTOPBIX CIy4asix mepros 0e3 BBeIeHHsI 03bI Bapbupyer oT 15 1o
365 cytok, Hanpumep, ot 30 go 90 cytok u B ToM umucne ot 30 go 60 cytok. Takum obpasom,
BapUaHThl OCYIIECTBIEHHS CMOCOOOB BKJIKOYAIOT B CceOs HEXPOHHUECKOE (T. €. HEMOCTOSHHOE)
BBCACHUC NO3bl, HAPUMEP, HEXPOHUYECKOC BBCACHUEC IpCIliapaTa Ha OCHOBE ILJIa3Mbl KPOBH.
CornacHo ompeneneHHbIM BapHaHTaM OCYLIECTBJIEHHUS MAaTTEPH HUMIIYJbCHOTO BBEAEHUs AO3BI C
MOCJIE Y FOLIUM TIEPUOIOM 0e3 BBEIEHHS TO3bI TOBTOPSIIOT HECKOJIBKO pa3, MPH HEOOXOAMMOCTH, TIPU
5TOM B HEKOTOPBIX CIIy4asiX TAaKOH MaTTePH MPOAOJDKAETCS Ha MPOTsDKeHUU | roga wim Oonblie,
HampuMep, 2 JeT Wid OoJblle, BIUIOTh JO HA NMPOTSDKEHHM JKU3HH cyObekrta. Jpyroii Bapuant

OCYIIECTBJICHUS HACTOALIETO H300peTeHNs peay CMaTPUBAET BBEEHHE I1JIa3Mbl KPOBH MK (pakIuu
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IUIa3MBI KPOBH COTJIACHO PEKHUMY BBEIECHHMS O3Bl 5 CYTOK MOAPSA C MEPHOAOM Oe3 BBEISHHS 103bI
2-3 CyTOK, C MOCJEeAYIOIINM BBeIeHHE Ha NIPOTsKEHUH 2-14 cyTok nonpsm.

buoxumuueckn TepMuH «3(PQPEKTUBHOE KOTHMUYECTBO» HIH «3((EKTUBHAS 1032» aKTHBHOTO
CpeAcTBa O3HAYaeT KOJUYECTBO AKTUBHOTO CpeACTBA, KOTOpoe Oyaer WHrHOUpPOBaTh,
AHTAarOHU3MPOBATh, CHUKATh, YMEHbBIIATh WM MOAABIATh HA NpUOIH3UTENbHO 20% wnm Oonblie,
Hanpumep, Ha 30% wum Oonbine, Ha 40% wnu Gosbine, uaun Ha 5S0% wnu Gosbllle, B HEKOTOPBIX
cny4asix Ha 60% wnm 6onbiue, Ha 70% wnu 6osbiue, Ha 80% wu Gonbiue, uiau Ha 90% wiu Oonblie,
B HEKOTOPBIX clydasix Ha nmpuOmm3utenbHo 100%, T. €. 10 He3HAYUTENbHBIX YPOBHEH, & B HEKOTOPBIX
cnydasix Oyner oOpainaTh HeKelaTelbHble COCTOSIHUS, CBSI3aHHbIE C IOCJIEONePalOHHBIM

BOCCTAHOBJICHHUEM.

J. Benkosasi ¢ppakumst mia3mMbl KPOBH

IIpu ocyuiecTBieHNH CIIOCOOOB B COOTBETCTBUU C HACTOSIINM H300pETEHHEM CYOBEKTY
BBOIAT (ppakmuro mia3mel KpoBU. COIJIaCHO BapHAHTy OCYIIECTBICHUS (pakUus IUIa3Mbl KPOBU
npencrasiser codoit OenkoByr ¢pakuuro miasMbl kKposu (PPF). CormacHo AOMONHUTENbHBIM
BapuanTtam ocyiectieHust PPF BoiOpana n3z kommepueckux npernaparos PPF.

Cornacho apyromy Bapuanty ocyinectienus: PPF coctout uz 88% HopmasibHOTO anibOyMuHa
yenoseka, 12% anbda- u 6era-rnoOyauHoB 1 He Oonee yeM 1% ramMma-riao0yJinHa, Kak ONMpenensoT
c moMmoIblo anekTpodopesa. Cnenmyrompe BapHaHThl OCYLIECTBICHHS JAaHHOTO BapUaHTa
OCYLIECTBJICHHUS, HCIIONb3yeMble B OCYLIECTBJICHUH Ha NPAKTHKE CIOCOOOB B COOTBETCTBUH C
HACTOSIIM H300peTeHHeM, BKIIOUYAalOT B ces, HalpuMep, BapHAaHT OCYINECTBJIEHUs B Buue 5%
pactBopa PPF, 3a0ydepennoro kapbonatom Hatpusi u crabminsupoanHoro 0,004 M kanpunatom
Hatpus u 0,004 M anermntpuntodanom. J[ononmHUTENBHBIE COCTABBI, B TOM YHCJIE T€, B KOTOPBIX
nsmenenbl npoueHT PPF (Hanmpumep, ot mpuOmusurensHo 1% pmo mpubmusurensHo 10%, ot
npubmsurensHo 10% no npubmusurensHo 20%, ot mpubmusurensHo 20% no 25%, or
npubmusurenpbHo 25% mo 30%) B pacTBOpe, a TaKKe KOHIEHTPALMM pPACTBOPUTENS W
CTa6I/IJ'II/ISaTOpOB, MOTYT 6bITb HCIIOJIb3OBAHBI B OCYLICCTBJICHUN Ha TIIPAKTUKE CHOCO6OB B

COOTBETCTBHHU C HACTOAIIUM I/1306peTeHI/IeM.

K. ®pakuuu 1Ia3Mbl KpOBU JOHOPA ONPEAEIEHHOTO BO3pacTa
JIONOJTHUTEJIbHBIE BAPUAHTHI OCYLIECTBICHUS] B COOTBETCTBUH C HACTOSIIIUM H300peTeHHEM

npeayCMaTPUBAIOT BBEACHHE OEIKOBOW (hpaKIMK TUIA3Mbl KPOBH, MOJYYEHHOW M3 IJIa3Mbl KPOBH



36

WHJIUBUYYMOB OIPENEICHHBIX BO3PACTHBIX KaTeropuii. BapuaHTt ocyecTBiIeHus pely CMaTpUBAET
BeezieHne PPF mmm HAS, kotopble Obly mostyueHbl U3 IUIa3Mbl KPOBH MOJIOJBIX MHIUBHIYYMOB.
CornacHo ApyromMy BapHUaHTy OCYLIECTBJIEHUS HACTOAIIErO M300peTeHHs MOJIOAble MHAUBUIYYMbI
OTHOCSATCA K OAHOMY OIIPENEeNIeHHOMY BO3pacTy MWJIM OINpeAeseHHONH BO3pPacTHON KaTeropuu.
CornacHo eue OJHOMY BapUaHTY OCYLIECTBIEHMs CPEIHUN BO3PACT AOHOPOB MEHBIIE, 4YeM Yy
cyOBbeKTa, WM MEHbIIIe, YeM CPEIHHN BO3PACT CYOBEKTOB, MOIEKAIUX JICUEHUIO.

OmnpeneneHHble BapUaHThl OCYINECTBJIEHHs] HACTOSINErO H300pETEHHs IpenyCMaTpPHBAIOT
o0bearHeHe KPOBU MJIH IJ1a3Mbl KPOBU MHIMBHIYYMOB OINpEAENEHHbIX BO3PACTHBIX KATErOpUil 1
(dpakLMOHNpPOBaHNE TUIA3MbI KPOBH, KaK OMUCHIBAECTCS BBILIE, AJIS TIOJTyYEHUs MpernapaTe Ha OCHOBE
OenkoBoii (pakumu maasmbl KpoBu, Takoro kak PPF wmm HAS. CornacHo anbrepHaTHUBHOMY
BAPHAHTY OCYINECTBJIEHUs] HACTOSILIErO H300peTeHHsl OeNKOBYIO (PAKIHIO IUIA3Mbl KPOBH WU
crienudUecKyro 0enKkoByIO (HPaKIUIO MIa3Mbl KPOBU MOJYYAIOT OT ONPENeNICHHbIX HHIUBUIYYMOB,

COOTBETCTBYIOIIUX ONpPeeNIeHHOI BO3pacTHOM KaTeropuu.

L. ITokazanus

PaccmaTpuBaembie criocoObl U TpenapaThl HA OCHOBE KPOBH, COAep:Kallue Mia3My KpOBH U
(I)paKL[I/II/I, HaxogsaT HpI/IMeHeHI/Ie B JICUCHUU HEKCIIATCIbHBIX COCTO?[HHfI, CBA3dHHBIX C
MOCJICONEPAIIMOHHBIM ~ BOCCTAHOBJIEHHEM, M  JaXe B YCKOPEHUM  IMOCJIEONEePAIMOHHOTO
BOCCTAHOBJIEHHsI. Takue COCTOSIHUSI M MOKa3aHMs BKIIIOYAIOT B ceds, Hampumep, Oe3 orpaHuYeHus
Oonb 1 3aKkuBJIeHHE paH. PaccmarpuBaembie CIOCOObI M KOMITO3ULIUM B COOTBETCTBUU C HACTOSIIIIUM
n300peTeHneM TakKe HAaXOmAT MPUMEHEHWE B JIEYEeHUHM OCTPOH M XPOHHMYECKOW O0ju mpu
3a00/IeBaHUSAX MM  COCTOSIHUSIX, He 00s3aTeNbHO CBS3aHHBIX C  TOCJIEONEePALMOHHBIM
BOCCTaHOBJIeHHEM. PaccMaTpuBaeMble CrOCOOBI M KOMIIO3UIIMH TakKe HAaXONST TMPUMEHEHUE B
JIEUEHUH JUJIsl  3aKUBJICHHsI paH, 4YTO HEOOs3aTeNbHO CBSI3aHO C  MOCJIEONEPaLMOHHBIM
BOCCTaHOBJIEHHEM. PaccMaTpuBaeMbie CIIOCOOBI M KOMITO3UIIMH TAKXKE HAXOAST NMPUMEHEHHE B
obecrieueHNH WM CTUMYJMPOBAHMM PEMHUENMHU3ALUN U B JieueHUW 3a00JIeBaHUM, CBS3aHHBIX C
MUETHHU3AIMEH, TAKUX KaK PaCCeTHHBIN CKIIEPO3.

PaccmaTpuBaemblie criocoObl U mpenapaTbl HA OCHOBE KPOBH, COAEPIKALIUE IJIa3My KPOBH U
(bpakiuK, Takke HaXONAT MPUMEHEHHE B JICUEHUHU TOKA3aHWMN, CBSI3aHHBIX C HEPBHOW CHCTEMOH.
Takue cocTostHYSI, HapUMep, 0€3 OrPaHUYEHHUS BKJIFOYAIOT B C€0s1 COCTOSTHUS LICHTPAJTIbHON HEPBHOM
CHCTEMBI, TaKH€ KaK LIeHTpaIbHasl HeliponaTHueckas 00J1b, MOpaskeHHe CIIMHHOTO MO3Ta, MUEJIOMATHS

U LCHTpaJibHasA HeﬁpOHaTH‘{eCKaSI 60.]'[]3, CBA3aHHAsA C TMOCJICONEPAUOHHBIM BOCCTAHOBJICHUCM.
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E’keromHO BO3HMKAIOT CEMHAALATh THICSY HOBBIX CJIy4aeB IOPAXKEHHUsS CHHHHOTO MO3ra C
pacnpocTpaHeHHOCThIO mpubau3uTenbHo 300000, u3 kotopeix 40-75% cyOBEKTOB ¢ MOpaKEeHHEM
CIIMHHOI'O MO3ra CTpaJaroT [eHTpaibHOM HeliponaTudeckoii 6onbto. (Jadad A et al., AHRQ Evidence
Report  Summaries, Agency for Healthcare Research and Quality; (1998-2005);
https://www nscisc.uab.edu/Public/Facts%202016.pdf; u
https://www .nscisc.uab.edu/PublicDocuments/fact figures docs/Facts%202012%20Feb%20Final.p

df). OnHa Tpeth OONBHBIX HUCHBITHIBAET CHJIBHYIO Oo0nb, M TOnbko y 1/3 mpu nedenun Ooinb
ymenbnaetcst Ha S0% wu Oonbure. (Charbonneau R, CMAJ, 189(2): E48-E49 (2017); u Hadjipavlou
G, et al., BJA Education, 16(8): 264-68 (2016)). Muenomnarus IMeeT 4acTOTy BO3HHKHOBeHHs 005
cnyyaes Ha 1000000 ¢ BapraHTaMy XUPYPrUdeCKOro BMEINATEIbCTBA, HO 0€3 (hapMaKoJIOrHIeCKUX
METOMIOB JIEUEHUs], YTO YKa3bIBAET HAa HEYIOBJIETBOPEHHYIO MOTPeOHOCTD B 3TOM 0obnactu. (Nouri A,
et al., Spine, 40(12): E675-93 (2015); The Lancet Neurology, editorial 18(7): P615 (2019)).

OTU COCTOSIHUS TaKKe BKIIOYAIOT B cels, Hampumep, Oe3 OrpaHUYeHHUs CBsI3aHHBIE C
CIUIETEeHUEeM/HEPBHBIM KOPEIIKOM COCTOSIHUSI, TaKHe KaK IJICKCONATHs, LIeHas pPaguKyJIonaTus u
NOSCHUYHO-KPECTLOBBI  pagukyiauT  (momOanbHas — paaukysonatus).  3a00JeBaeMOCThb
njekconatuen cocrasisier 2-3 ciydass Ha 100000 nacenenus. Mmeromuecs: BapuaHThl JICYEHUS €€
BKJIFOUAIOT B ce0sl KOHTPOJIb HEBPOIATHYECKOH OOJH C IIOMOLIBIO TPOTHBOSITMIICITHYECKUX CPENCTB
U AHTHJENPECCAHTOB, YTO YKa3blBa€T Ha HEYAOBJIETBOPEHHYIO MOTPEOHOCTh. 3a00s1eBaeMOCTb
meHon paaukyaonatueil cocrasisger 100 cnyuyaes Ha 100000 my:xuuH u 60 ciayuaes Ha 100000
xeHmuH. (McCartney S, et al., Br. J. Gen. Pract., 68(666):44-46 (2018)). IToscCHHYHO-KPECTHOBBIN
PAaAMKYJIUT XapaKTepU3yeTcsl eXeromHo 3aboneBaeMocTbi0 1-5%, M, XOTA MHOTHE Ciy4au
pa3perarTcs CIOHTAHHO, MOSICHUYHO-KPECTLIOBBIN PagUuKyJIUT CTAHOBHUTCS] MEHEE 1y BCTBUTEIbHBIM
K JICUEHHIO C YBEJIHMUYEHUEM NTPOAOIIKUTEIbHOCTH STN30/10B. BapraHThl METOAOB JIeUeHHs! BKIIOUAIOT
B ce0sl XUpyprudecKre MpoLeaypbl, CTAaHAAPTHbIE 00€300MBAIOIIIEe MEANKAMEHTBI U CTEPOHIBL, YTO
yKa3blBaeT Ha HEOOXOANMOCTh HOBBIX TepanesTudeckux cpencts. (Lewis R, et al., Health Technology
Assessment — The Clinical Effectiveness and Cost-Lffectiveness of Management Strategies for
Sciatica: Systematic Review and E.conomic Model, No. 15.39 NIHR Journals Library (2011)).

JIOTIONTHUTENIbHBIE TOKA3aHUSl BKJIIOYAIOT B ceOs HapyUIeHHs mnepu(pepudeckoll HepBHOU
cucrembl. OHU BKJIIOYAIOT B ceDsi, Hampumep, Oe3 orpaHudeHusi nepudepuveckyrd HEeHpOnaTHio,
CBSI3aHHYIO C IOCJIEONEPALMOHHBIM BOCCTAHOBJIEHHEM INepH(epHUecKy0 HeiponaTHio, CHHAPOM
3aIIICTHOTO KaHaJa, BBI3BAHHYIO XUMHUOTEpanuei nepudgeprieckyro HeHpOonaTuio, KOMIPECCHIO U

TpaBMy, nuabeTwyeckyro HeHpomaturo, nepudepuuecKyl0 HEWpONaTHIO, CBS3aHHYI C



38

OTOSICHIBAIOLINM JIUIIAEM (MOCTIePIIETHYECKYO HEBPAITHIO ), KOMIUIEKCHBII perHOHABHBIN O0IeBOI
CHHAPOM M HEBPAITHIO TPOHHMYHOro Hepma. Ilepudepudeckas HeBponaTus NpencrasisieT coboit
HapylueHue nepupepruuecKux HEPBOB, KOTOPBIM CTPANAIOT MO MeHbIneld mepe 20 MULTHOHOB
yenosek B CLIIA. IToutn 60 mponeHToB CyOBEKTOB C cCaxapHbIM [uadeToM CcTpanaroT AuadbeTHuecKon
HelponaTuen, TUIIOM nepudepruecKoin HEHUpPOIaTuu.

(http://www.healthcommunities.com/neuropathy/overview-of-neuropathy.shtml). Cunapom

3aICTHOTO KaHasia mopaxkaer 3-6% B3pOCibIX, U JIeueHHe BKJIIOYAeT B ce0sl LIMHBI, CTEPOUIBI U
xupypruueckoe Bmernatenbctso. (LeBlanc KE, et al., Am Fam Physician, 83(8): 952-58 (2011)).
Br13BaHHas XuMuoTepanuen nepudepudeckas Heiiponatust Bcrpedaercst y 40-60% OONbHBIX Kak BO
BpeMs NPOXOXKIEHNU XUMHOTEPAIuY, TaK U B TeUeHHe 3 MecsILeB Iocie Hee, IPU 3TOM cood1aercs,
YTO B oA XUMHOTepanuio nojyvand 650000 Gonbubix. [lepudepudeckast HeliponaTus MPUBOAUT K
CHIDKEHUIO JTO3bI XUMUOTEPANNU WK JIaXKe K €€ MPEKPALIEHUIO, YTO BIIUSET Ha Ka4eCTBO SKU3HHU, IPU
5TOM He OBUIO MOKa3aHO, YTO MEIWKAMEHThl WM NOOABKH MpenoTBpamaroT 3adonesanue. (JAMA
Oncology, 5(5): 750, (2019)). ITepudepudeckas HeliponaTHsi, CBSI3aHHAsI C KOMIIPECCUEN U TPaBMOM,
BCTpeuaercs y 2-3% OonpHBIX ¢ TpaBMOH, rpu 3ToM B CoennHeHHbIX [lITaTax AMEpUKH IPOUCXOAAT
3 MIWUIHOHA CIIy4aeB TPaBMBbl. XOTsI XHPYpPrHYECKOE BMELIATENIbCTBO YacTO ObiBaeT 3G ek THBHBIM,
CYIIECTBYET NOTPEeOHOCTh B HOBBIX (papMakonorndeckux cpencrsax. (American Association for the

Surgery of Trauma — Trauma Facts, poctynHo Ha http://www.aast.org/trauma-facts; and Novak CB,

Medscape — Peripheral Nerve Injuries, (Oct 5, 2018), JIOCTYITHO Ha

https://emedicine.medscape.com/article/1270360-overview).

Crnenyrolre CBs3aHHbIE ¢ TepuepUUECKOl HEPBHON CHUCTEMOM IMOKAa3aHUs, ISl JICYEHUs
KOTOPBIX pacCMaTpUBaeMble CIIOCOOBI U MpernapaTbl Ha OCHOBE KPOBH, COEPIKaLIHe MIa3My KPOBU U
bpakumuy, Takke HaXOMSIT TpPHMEHEHHe, BKIOYAloT B cebs auabeTmueckyro Heiipomatuio. B
Coenunennbix IlltaTax Amepuku rpynma OOJBHBIX CaXxapHbIM 1uabeTOM  COCTaBIIAET
npubnm3uTeapbHo 30 MILTHOHOB, U 8-26% U3 3TUX OOJBHBIX, CTpanaroT Helpomatueil. (Risson V, et
al., Incidence and prevalence of painful diabetic neuropathy and postherpetic neuralgia in major 5
European countries, the United States and Japan, Value in Health (20): A339-A811 PSY18 (2017),
JOCTYITHO Ha https://www.valueinhealthjournal.com/article/S1098-3015(17)31179-8/pdf).

Onobpennsie FDA Bapuantbl st nuabeTU4YecKoW HeHpomaTHUecKoW OOonM BKJIOYAIOT B ceOs
nperadajuH, AyJOKCETUH, (JIyOKCETHH U TalleHTaI0J, HA KOKABIH U3 KOTOPBIX MHOTHE OOJIbHBIE HE

OTBCYAKOT, U HU OJJUH U3 HUX HAIIPAMYIO HE YCTPAHACT NOBPCKACHUC HEPBOB.
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ITepudepudeckyro HeponaTuro, CBSI3aHHYIO c OTIOSICHIBAIO UM JUIIaeM
(MOCTrepmeTH4ecKy0 HEBPAITHI0), TaKXKe MOXKHO JIeYuTh crocodaMu U TpernapataMu B
COOTBETCTBMH C HACTOSAIIMM H300peTeHueM. J[BaanaTe NPOLEHTOB OONBHBIX OMOSCHIBAIOIINM
JUIIAeM CTPAAAIOT oCcTrepneTuyeckoi Heppanrue, a B Coenunennsix [lITarax Amepuxu exeroqHo
perucrpupyercss 1 wmmumon ciuydaeB. (Cm.  https://emedicine. medscape.com/article/1143066-

overview#a6, https://www.cdc.gov/shingles/hcp/clinical-overview.html.) 'abaneHTrH u nperadanux

SBISIFOTCS ONOOPEHHBIMH METOJNAMM JIEYeHMs 3TOTO COCTOSIHMS, HO OOJNb 4acTo He IOAaeTcs
neuenuto. (Sacks GM, Am J Manag Care 19 (1 Suppl): S207-13 (2013)).

JlononHuTeIbHBIE TIepH(epruecKiie HeBPONaTUIeCKNe MOKAa3aHUs, TAKHe KaK KOMIUIEKCHBIN
perroHaNbHbII O0NeBON CHHAPOM U HEBPAITHs TPOWHHUYHOIO HEPBA, MOXHO JIEYUTH C ITOMOILIBIO
CII0COOOB M KOMITO3HLIUI B COOTBETCTBHHU C HACTOSAIIUM H300peTeHneM. 3a00J1eBaeMOCTb COCTABIISAET
OT IATHU C MOJOBUHOM [0 ABaauaTH mectu ciaydaes Ha 100000 HaceneHus. ITO CBA3aHO C CUJIbHOMN
OONbI0 M WHBAJINAHOCTBIO, U pEakLHs Ha JieueHHe BapbUPYeT, UYTO YKAa3bIBA€T HAa BBICOKYIO
HeyIOBJIETBOpeHHY0 notpedHocts. (Complex Region Pain Syndrome Fact Sheet, National Institutes
of Health — National Institute of Neurological Disorders and Stroke, noctymHO Ha

https://www.ninds.nih. gov/Disorders/Patient-Caregiver-Education/Fact-Sheets/Complex-Regional-

Pain-Syndrome-Fact-Sheet). HeBpanrus tpoiiHnunoro Hepsa Bcrpedaercst v 4,2-289 na 100000

HaceneHus. OHa OKa3blBAaeT 3HAYUTENBHOE BJIMSHUE Ha KaueCTBO JKU3HH, U CO BpEMEHEM OOJIbHOM
MOKET CTaTh HEBOCHPUUMYHUBBIM K JICUEHHIO, 4TO TpedyeT OT OONBHBIX MPOOOBaTH MHOJKECTBO
pasnuuHbIx MeTonoB jedenus. (Wu N, et al., J Pain, 18 (Suppl 4): S69, (2017)). EnuncTBEeHHBIM
onoOpEHHBIM JIeUeHHEM sIBJIsIeTCs kKapOamasenuH. ClenoBaTeNnbHO, CYIIECTBY T HeY AOBIETBOPEHHAS
NOTPeOHOCTD B JIeueHHH OOJIN, UCIBITBIBAEMOI STUMU OOJIBHBIMU.

JloNOJHUTENbHBIE TIOKA3aHUs, KOTOPbIE MOXKHO JIEUUTh CIIOCOOAMH M KOMIO3ULIUSMH B
COOTBETCTBHH C HACTOSIIIUM H300pETeHNEeM, BKIIIOYAOT B ceOsl ClIeAyIOIINe PUMEpPBI: LIeHTpaIbHas
IIOCTUHCYJIbTHAs OONb, LEHTpasibHass OONb NpPU pacCesHHOM CKIIEpO3€, MOCTTPaBMATHYECKHE
rojioBHble OonM, cUHApPOM /JlexxepuHa-Pyccn, HEBPUT 3pHUTENBHOTO HEPBA, MUTOXOHAPHAIbHBIE
HelponaTuy 3pUTEIBHOrO HEpBa, HMIIEeMUYeCKas HEHpONaTHsl 3pUTENbHOrO HepBa, HEHPOMUEIUT
3pUTENBbHOTO HEpPBa, HACJIEACTBEHHbIE HEHPONAaTHU 3pUTENLHOIO HEepBa, aJKOroJbHAas HeHpomaTus,
cungpom ['mitena-bappe, xpoHHUecKas BOCHAJIUTENIbHAS AEMHUEIMHU3UPYIOAs MOJUHENPONaTHs
(CIDP), mynbTudokanbHas asurarensbHas Hefiponatus (MNN), napaHeoriacTuieckas aBTOHOMHAs
Heliporatusi, nepudepudeckass HeHpONmaTHs, CBSI3aHHAs C CApPKaWo30M; Iepudeprueckas

HelponaTus, CBs3aHHAs C PEBMATOWAHBIM apTPUTOM, HepHudepryueckas HeHpomaThs, CBA3aHHAs C
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CHCTEMHOM KpaCHOM BOJTYAHKOM, nepudepudeckasi HeliponaTusi, CBsi3aHHas ¢ cunapomom Ilerpena,
nepudepuueckass HeHpomaTus, CBs3aHHAs C Lenuakueldl, mnapanud bemna, nepudepuyeckas
Heliponartus, cBsi3aHHas ¢ OosesHbro Jlaiima, nepudepuueckast HelponaTusi, CBsI3aHHAS C POKA30M,
nepudeprueckast HeliponaTHsi, CBs3aHHAasA ¢ renatuToM B, nepudepuyeckas Heliponarus, CBsI3aHHAS
c renatutoM C, nepudepudeckas HeHponarus, csszaHHas c¢ HIV/AIDS, nepudepudeckas
HeWponaTusi, CBSA3aHHAsl C aMHJIOMI030M, mepudepudeckas HeHPOMaTHs, CBA3aHHASI C AHTHTEIOM
npotuB MAG, nepudepudeckast HeliponaTus, CBsi3aHHasi ¢ KPpUOTrIoOymnHeMueH, nepudepruieckas
Heiiporatusi, cBsizanHass ¢ POEMS, BbI3BaHHas TOKCHMHOM mepudepuyeckas Helponarus,
nepudepuueckas Helponarus, cBsi3aHHas ¢ 3a0oneBaHHeM Mouek, nepudepudeckas Helponartus,
CBsI3aHHAs C BaCKyJHUTOM, Iepudepudeckas HeHpomnarus, cBA3aHHas ¢ AeUIUTOM BUTAMUHOB U
nuTaTe bHbIX BelnecTB, Oonesnb [llapko-Mapu-Tyta (CMT), uauonatudeckass nepudepuyueckas
Heliponatus, pubOpomuanrus v napaneoriacTuieckas nepudepudeckas HelMponaTus.

Panpl Moryt ObITh, Hampumep, 0Oe3 OrpaHHuYEHHs] CCaJUHAMH, OTPbIBAMH, pa3pe3ami,
paspeiBaMH U npokosiaMu. K TakiM MOKa3aHUsIM MOTYT OTHOCHUTBCS KaK XPOHHYECKHE PAaHbI, TaK U
octpele panbl. Hanpumep, 0e3 orpaHuyeHHs NMOKa3aHUA U paH BKJIIOYAIOT B ce0sl XpOHUUECKHE
paHbl, Takue Kak AuabeTHdeckas s3Ba, NMPOJIEXKHEBAsl s13Ba, BEHO3HAs 513Ba, apTepUalibHAs s3Ba, a
TaKXe OCTPbIE PaHBI, TAKHUE KaK XUPYPrUYeCKHe pPaHbl, TpPaBMaTHYeCKHe paHbl U oxkoru. Ho moboi
TUI XPOHUYECKOW WM OCTPOH paHbl MOXKHO JIEYUTh pPAacCMaTpPUBAEMbIMU CIOCODAMU U
KOMITO3HIUSIMHU B COOTBETCTBHH C HACTOSIIIUM H300peTEeHHEM.

JualeTnueckue si3Bbl MOpaxkaroT Oosiee 2,2 Muunona denoBek B CoenmHenHbix [lTartax
Awmepuky, ¢ robanbHoN 3abosneBaemocTbio 0,4%. (Chun D, et al., J Clin Med, 8:748 (2019)).
HecmoTpss Ha HECKOJNBKO BapHaHTOB JIEUEHMs, TAaKUX KaK XHpypruueckas oOpaboTka paHbl U
MEIULIMHCKUE TOBSA3KH, MHOTHE OOJIbHBIE MOIYy4a0T HHPEKIUIO U B KOHEYHOM HTOTe HY>KIAKOTCS B
aMITyTAl[UH, YTO MOJYEPKUBAET MOTPEOHOCTh B HOBBIX JIEKAPCTBEHHBIX CPEACTBAX, B YACTHOCTH,
(dapmMaKoJIOruuecKuxX JEKapCTBEHHBIX CPEACTBAX.

IIponeskHeBble paHbl HaOMOmarOTCs ¢ oOIiel yactotol 1,8% OOJBHBIX, MOCTYMAIOIIMX B
GonpHULY, TIPU 3TOM 00I1Iee YHCIIO CITydaeB eXeroaHO HCUHCIIseTCst COTHSIMU Thicsd. (Bauer K, et al
Ostomy Wound Manage, 62(11): 30-38 (2016)). Kax u nmpu guabeTndeckux si3Bax, CyLIECTBYIOT
BAPUAHTHI JICUCHHs, TAKHE KaK XHpypruueckas oOpadoTka paHbl M MEIUIMHCKAs MOBS3KA, HO Y
MHOTUX OOJIbHBIX BOSHUKAET MH(EKIHs, 1 A3Bbl MOTYT PUBECTU K CMEPTH.

BeHo3HbIE 513BbI BO3HHKAIOT B OCHOBHOM HAa HOTaX, OHU JIOXKATCS TSDKENbIM OpeMeHeM Ha

NOXHIIBIX JIIOJIell U BCTpedaroTest y npubmmsutensHo 1% HaceneHus Bo Bcem mmupe. (Nelzen O,
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Phlebolymphology, 15(4) (2008)). BeHO3HbIe SI3BBI TPYAHO 3aKHBAIOT M HUMEIOT 3HAYUTEIBHYIO
TCHACHLIUIO K PEUHUAUBY, YE€M APYIU€ XPOHUYCCKUEC S3BbIL. Kak u B ciiydac I[I/Ia6eTI/ILIeCKI/IX u
IPOJIEKHEBBIX SI3B, CYLIECTBYIOT BapHAHTHI JIEUeHHs, TaKUe KaK Xupyprudeckas oopaboTka paHbl U
MEAULMHCKAs MOBA3KA, HO UX PCHUANUB INOAYUCPKUBACT l'[OTpe6HOCTb B HOBBIX MCTOHAX JICUCHUS,
OCOOEHHO B MeTOAAX JIEYEHUs Ha OCHOBE (HapMAaKOJOTMUECKUX JIEKAPCTBEHHBIX CPEACTB.
ApTepuanbHble S3Bbl BOSHUKAIOT C YaCTOTOH, COCTABIISIONIEH MPUOIM3UTENBHO Y€TBEPTh OT YaCTOTHI

BEHO3HBIX SI3B. (Gabriel A Vascular Ulcers, (2018), JOCTYTTHO Ha

2

https://emedicine.medscape.com/article/1298345-overview#a6).  BapuanTel  jedeHHs — TaKxKe

BKJIOYAIOT B Ce0sl XUPYPrHUECKYH) OOpabOTKy paHbl U MEIULIMHCKUE TOBS3KH, HO ONOOpPEHHBIE
(dapmakoIoruyeckre CpeicTBa OTCYTCTBYIOT.

Xupyprudeckue paHbl BOSHHKAIOT y MpuOnm3uTensHo 1,3 MuminoHa 6onbHbIX B ron. (Cwm.
MediWound — Innovating Solutions for Wound & Burn Care (2019) at 19, moctymHo Ha
http://ir. mediwound.com/static-files/cd547017-d1ed-460e-8cb2-0550b1e18a29).  Xupypruueckue

paHBl TIPEACTABISIOT COOOH paspe3bl WM HCCEYEHHs] HAa KOXeE, KOTOpble OOBIYHO JeNaroTCs
CKaJbIeNIeM BO BpeMsI XHPYPrUUeCKOro BMEIIATEeNbCTBA, HO TaK)K€ MOTYT OBITh PE3yJIbTaTOM
YCTAHOBKHU JIpeHa’ka BO BPeMsI XHUPYPIrU4eCcKOro BMELIATeIbCTBA. 3a’KUBJIEHHE XUPYPIrHUECKUX paH
ABISIETCS  BOKHEHIIMM  HMCXOAOM  XHPYPrUYEeCKOro BMelIaTesNbeTBa.  IlocieomnepaunnoHHOe
paspylleHue paHbl WM PACCIOEHUE CIOEB PaHbl C Pa3pblBOM (hacLUU MOXKET CTaThb Cepbe3HbIM
ocnoxxuenuneM. (Cm. Hospital Harm Improvement Resource — Wound Disruption (2016), nocTymHo

Ha https://www.patientsafetyinstitute.ca/en/toolsResources/Hospital-Harm-

Measure/Documents/Resource-Library/HHIR%20Wound%20Disruption.pdf). Kpome Toro, vy

TTOXKUJIBIX 6OJ'IbeIX 3AKUBJICHUEC XUPYPIrUiCCKUX paH 3aHUMACT 3HAYUTEIIbHO 60.]'[le6 BPEMCHH, YEM
y Oonee mosoabix uHaAMBUAYYMOB. (Gerstein AD, Dermatol Clin, 11(4): 749-57 (1993).
TpaBMaTH4ecKkue paHbl MPEACTABISAIOT COOON B MEPBYIO OYepeb MOPe3bl, Pa3pbIBbL, MPOKOI
WIN CCAAVHBI C TMOBPEKIACHHUEM KOXU M TOIIeXaux TkaHeid. TpaBmaTtuueckue paHbl OOBIYHO
MOJPA3IEISIIOT Ha TPY IPYIIIBL; OCTPhIE PAaHBL, pe3aHble PAHbI U MPOHUKarOLIHe paHbl. OCTpble paHbl
NPEACTABISIOT COOOM paHbl, MPU KOTOPBIX KOXKa pa3opBaHa WM pa3opaHa, paHa UMeeT HePOBHBII
BU U OOBIYHO COAEPIKUT WHOPOIHBIC TENA, TAKHE KaK CTEKJIO, METAJLI, TPaBH, MMECOK HIIN TPs3b.
Pe3aHble paHbl MPenCTaBISIIOT OO0 paHbl, MPH KOTOPBIX OCTPBIHA MpPEAMET MPOHUKAET B KOXKY U
MOJKOKHbIE TKaHU. [IpOHMKAIOIIKE PaHBI - CaMmble TIIyOOKHE U3 TPEX THUIIOB M CAMBIC TSDKEJIbIC.

Tunu4HBIMU TPUMEPAMU SIBJSIFOTCS KOJIOTBIE PaHbl U OrHecTpesbHble paHbl (Cm. Traumatic Wounds

nocTynHO Ha https://www.woundcarecenters.org/article/wound-types/traumatic-wounds;, u Leaper
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DJ, BMJ, 332 (7540): 532-35 (2006)). XoTsi CylIeCTByeT HECKOJbKO BAPUAHTOB (hU3HUECKOTO
JedeHus (HampuMep, HaJOXKEHHE IIBOB), COXpaHseTcss MOTPeOHOCTh B (apMaKOIOTHYECKUX
BMEIIATENIbCTBAX.

ITo ouenkam BcemupHO# OpraHu3aluy 3JpaBOOXPAHEHUs] €KErOAHO B Pe3yJIbTaTe OXKOTOB
ymupaer 180000 yenoBek, a 03KOroBble OpaXKeHUs1 0€3 CMEPTEIbHOTO UCXOAA SBJISIOTCS BeAyLieh

NpUYHHON 3a00J1I€EBAEMOCTH, B TOM YHCJIE IIUTeNbHOM rocnutaiuzauuu. (https://www.who.int/news-

room/fact-sheets/detail/burns). TunuyHOe neYeHNE BKIIOUAET B CE0s1 XUPYPriuueckoe BMEIaTeIbCTBO

U nepessi3ku. PapMaKkoJIOrnyeckoe JieueHHe HalpaBleHO Ha 00e300MBaHue, KOHTPOIb HH(EKIINI,
cenaTUBHBINA 3P (eKT, BOCIOIHEHNEe 00beMa UPKYJIUPYIOLIeH KPOBH, AaHTUKOATYJISILUIO W IIHTAHHE.
(Green A, et al., Clinical Pharmacist, 2: 249-54 (2010)). CriocoObl © KOMIO3UIIMH B COOTBETCTBHH C
HACTOSIIMM  W300peTeHHeM MOTYT YIOBJETBOPATh HEYJOBJIETBOPEHHYIO MOTPeOHOCTH B
(papMaKoJIOrHuecKOM BMEIIATENBLCTBE, KOTOPOE CIIOCOOCTBYET 3a’KHBJICHHUIO MTOBPEKIACHUN KOXH U
MOAJIEKAIINX TKAHEH.

PaccmarpuBaemble criocoObl U MpenapaTsl HA OCHOBE KPOBH, COZEpIKaIue MIa3My KPOBU H
¢dpakuun, MOTryT OBITH HCIIONB30BAHBI JJISI JICUEHHUs] COCTOSHUNM M TIOKA3aHWH, CBSI3aHHBIX C
NIOCJIEONIEPALIOHHBIM BOCCTAHOBJIGHHEM, B pasjIMuHble MOMEHTbI BpemeHH. Hampumep, 0e3
OrpaHUv€HUsS BBEACHUEC CY6"beKTy MOJKET 6bITI:> BBITIOJIHEHO A0 One€paluv, BO BpEMs Onepannuun (BO
BpeMs MIPOLEyPhl) UIIH [TOCTIE ONEpaLinu.

O)II/IH BApUAHT OCYILICCTBJICHUA HACTOALIECTO H306peTeHI/IH 3aKJIIO4Ya€TCsA B TOM, YTO
paccmaTrpuBaeMble CIIOCOOB!I U MpernapaThl Ha OCHOBE KPOBH, COIEPIKallNe M1a3My KPOBH U Qpaxiyy,
MOryT OBbITh MCTIONB30BaHbI AJis jtedeHus: 6omm. Takas Gomnb, Hampumep, 06€3 OrpaHUYEHUs] MOXKET
BKJIFOUaTh B ce0sl OCTPYIO MIIM XPOHUYECKYI0 Oomb. JIpyroi BapHaHT OCYIIECTBIEHUS HACTOSINEro
N300peTeHNs 3aKJIF0YaeTcs B TOM, YTO pacCMaTpHUBaeMble CIIOCOObI U TpernapaThl Ha OCHOBE KPOBH,
coaeprKallue Mmia3My KpoBU U ppakLivu, MOTYT ObITh HCIIOJIb30BAHBI ISl JIEYSHHsI LIECHTPaIbHOMN 001
WM LEHTPaJbHON HelponaTuu. LleHnTpanbHas 00Jb BKIFOYAET B C€0s1 HEBPOJIOTMYECKHE COCTOSHUS,
BBI3BaHHbBIE TOBPEKACHUEM WIH TUchyHKIHEH LeHTpanbHOI HepBHOU cuctemMsl (LIHC), B ToM uncrne
TOJIOBHOTO MO3ra, CTBOJIA TOJIOBHOTO MO3Tra M CIIMHHOTO MO3ra. DTO MOXET BIHSATH Ha OOJBLIYIO
4acTh OpraHU3Ma WUJIM OTPAHUUYUTBCA ONpeneNeHHbIMU o0nacTaMu. bonb MoxeT ObITh MOCTOSHHOMN
WJIN TIPephIBUCTOH. bob MokeT OBITh CpemHel WK CHIIBbHOH 1Mo MHTeHCHBHOCTH. Ha Takyro Ooisb
TAK)Ke€ MOTYT BJIMSTh IPUKOCHOBEHHE, IBIKEHUE, SMOLIMU U U3MEHEHUs TeMriepaTypbl. bosb Takxke
MOKET BO3HHUKHYTb Cpa3y MOCJ€ MPUYMHHOTNO MHLMIEHTA WJIH MOXKET JUIMThCS MeCsSlamMu WU

ronamu. (Cm. Central Pain Information Page — National Institute of Neurological Disorders and
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Stroke, Central Pain Syndrome Information Page, TOCTYITHO Ha

https://www.ninds.nih.gov/disorders/all-disorders/central-pain-syndrome-information-page; U

Colloca L, et al., Nat Rev Dis Primers, 3:17002 (2017)). Caenyroimue BapHaHThI OCYIIECTBICHUS
HACTOSILIETO0 HM300peTeHUs] BKIIOYAIOT B cedsl NMPHMEHEHHE pacCMaTPHUBAEMBIX CIOCOOOB U
IpenapaToB Ha OCHOBE KPOBH, COAEPKALINX IUIa3My KPOBH U (QpaKiMH, AJSI JIEUEHHs MOPAKEHUs
cnuaHoro wmosra (SCI), muenomaTuu, TMJIEKCONATHH, MIEHHON PpaAUKyJOMATHH, TMOSCHHUYHO-
KPECTIIOBOTO PafguKyiIuTa (MOACHUYHOH pPAAMKYJIONATUH), LEHTPAJIbHOW NMOCTHHCYJIBTHOH 00w,
LIEHTPaJIbHOM OOJIM MpPU PacCesHHOM CKJepO3e, MOCTTPaBMATUYECKUX TOJIOBHBIX OoJiel, CUHApOMA
HexepuHa-Pyccu, HeBpUTa 3PUTENBHOIO HEPBA, MUTOXOHAPUAIBHBIX HEHPOMATHH 3PUTEIBHOIO
HEpBa, HIIEMUYECKONM HEMpPONATHH 3PUTEJILHOIO HEPBA, HEUPOMMENNTA 3PUTENBHOIO HEpBa U
HACJIEACTBEHHBIX HEWPOMATHIl 3pUTEJIbHOTO HEPBA.

Jlpyroii BapuaHT OCYINECTBIIEHHS HACTOSILEro H300pETeHUs 3aKI0YaeTcssi B TOM, YTO
paccmaTpuBaeMble CIIOCOOBI U MpenapaThl Ha OCHOBE KPOBH, COIEPIKaLLKe M1a3My KPOBHU U Qpaxiyy,
TaK)Ke€ MOTyT OBbITb HCIOJB30BaHbI AJisl JiedeHus: nepudepudeckoii bonu wnu nepudepruuecKoi
Heiiporiatun. [lepudepuyeckass HeHpomaTusi MOKET OTHOCHTCS K HEKOTOPBIM COCTOSIHHSIM,
BKJIFOUAIOIUM B ce0s mopaxkeHne nepudeprueckoil HepBHOU crcteMbl. UneHTudunmuposansl Ooee
yem 100 nepudepruecknx HEHPONATHH, U OHM 3aBHCAT OT MOPAKEHHOrO(TIOPaKEHHBIX) THUMA(OB)
HepBa(0B), B TOM 4HCJie ABUraTeJbHbIX HEPBOB, UyBCTBUTEJIbHBIX HEPBOB U BEr€TaTUBHBIX HEPBOB.
(Cm. Central Page Information Page — National Institute of Neurological Disorders and Stroke,

Peripheral Neuropathy Fact Sheet, nocrynHo Ha https://www.ninds.nih.gov/Disorders/Patient-

Caregiver-Education/Fact-Sheets/Peripheral-Neuropathy-Fact-Sheet; u Colloca L, et al., Nat Rev Dis

Primers, 3: 17002 (2017)). Cnenyrouyie BapHaHThl OCYIIECTBJICHHsI HACTOSINErO H300peTeHUs
BKJIIOUAIOT B ceOs NMpHMEHEHHE pacCMaTpUBAEMbIX CIIOCOOOB M IPENapaToB HA OCHOBE KPOBH,
COepIKAIMX IJIa3My KPOBH U (pakUWy, U JIEUYSHHsT CHHAPOMA 3aISICTHOIO KaHasla, BBI3BAHHOMN
XUMUoTepanuel nepudepudeckoil HeWpomaTuu, KOMIIPECCMM M TpPaBMbl, AHa0ETUYECKOH
Heliponatuy, nepudepruuecKkodl  HEeWPONaTHH, CBSI3aHHOW C  ONOSICHIBAIOLINM  JIUIIAEM
(mocTreprneTu4ecKkoi HeBpPaJrui), KOMIUIEKCHOTO PEerHOHAJIBHOrO OOIEBOr0 CHHIPOMA, HEBPAJITHU
TPOMHUYHOIO HEpPBa, AaJKOrOJNBbHOW HeHponaruu, cuHapoma IulieHa-bappe, XpOHHYECKOH
BOCHAIUTENbHON  nemuenuHmsupyoomeii  nonuaedpornatunn  (CIDP),  mynprrdokxansHON
nsuratenbHoil  Hediporatu (MNN),  mapaHeomIaCTHUECKOW  aBTOHOMHOH — HEWPOIATHH,
nepudepryueckoll HEWpONaTHH, CBS3aHHOH ¢ capkauno3oM, mnepudepudeckoil HelpomnaTuw,

CBSI3aHHOH C PEeBMATOMIHBIM apPTPHUTOM, NepudepruuecKkol HeWponmaTuu, CBI3aHHOH ¢ CUCTEMHON
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KpPacHOH BOJYAHKOM, mepudepuydeckoii Hedpomnatuu, cBsi3aHHOW ¢ cuHapomom Illerpena,
nepudepuueckoil HeHpomaThy, CBSI3aHHOM ¢ nenuakuell, mapanuya bemna, nepudepudeckoit
HelponaTuu, CBsi3aHHOH ¢ OoJe3Hbro Jlalima, nepudepuueckoii HeHpOmaTHH, CBSI3AHHOM C MPOKA30i,

nepudeprueckoll HeWpomaTuy, CBA3aHHOH ¢ remaTutoM B, mnepudepudeckoil HedpomnaTuy,

>
ces3aHHOl ¢ remarutom C, mnepudepuueckoii Helpomaruu, cBszaHHoH ¢ HIV/AIDS,
nepupepuuecKoil HEMpOMaTHH, CBS3aHHOW C aMHJIOMIO30M, mMepudepudeckoil HeHpomaTHH,
CBsI3aHHOM ¢ aHTHTenoM npotuB MAG, mnepudepudeckoii HeWponaTtuu, CBSI3aHHOH C
KpuorjoOynuHemueit, nepudepudeckoit Heliponatun, cBszaHHoW ¢ POEMS, BhI3BaHHOW TOKCHHOM
nepudeprueckoil Heliponatiu, nepudepruuecKkoil HeHponmaTHH, CB3aHHON ¢ 3a00JIEBAHUEM MOYEK,
nepudeprueckoil HeliponaTHy, CBA3aHHON € BACKYJINTOM, Neprdeprueckoii HefiponaTuu, CBA3aHHON
¢ nepuIMTOM BUTAMMHOB M MUTATeNbHBIX BemecTB, Oonesnu I[llapko-Mapu-Tyta (CMT),
uauonaTudeckol nepudepuueckoll  Heijpornatuy, GUOPOMHANTHH U MaPaHEOITACTHYECKON
nepudepuydeckoi HeliponaTHu.

OnvH BapuaHT OCYINECTBJIECHHS HACTOSINErO H300PETeHUS 3aKJIF0YaeTcss B TOM, YTO
paccmaTrpuBaeMble CIIOCOOBI U MpenapaThl Ha OCHOBE KPOBH, COIEPIKaLlNe M1a3My KPOBH U Qpaxiyy,
MOTYT OBITh HCIIOJIB30BAHBI IS JIGUEHHs PaH IyTeM obOecredeHus 3akuBieHus paH. Crenyromue
BAPUAHTHI OCYINECTBIEHUS] HACTOSAIIEr0o HW300peTeHHs BKIIOYAIOT B ce0f NpUMeHeHue
paccMaTpUBaeMbIX CIIOCOOOB M IPENapaToB Ha OCHOBE KPOBM, COAEpXKALIMX IUIa3My KpPOBU U
(pakuny, s JIeYeHUs] XPOHUUECKUX HIIH OCTPBIX paH. JlOMOIHNTEbHBIE BAPUAHTBI OCY LIECTBIICHUS
HACTOAIIEr0 M300peTeHHs BKIIOYAIOT B cels JeueHHe NuabeTHUeCKUX $3B, MPOJIEKHEBBIX 3B,

BEHO3HBIX 53B, APTEPUAIBHBIX 3B, XUPYPrU4e€CKUX paH, TPABMATUYECKUX PAH U OKOT'OB.

M. Pearentsl, ycTpoiicTBa U HAOOPHI

Taxoke nmpencTaBiIeHbl PeareHThl, yCTPOHCTBA U UX HAOOPBI IJIsl OCYIECTBICHHS Ha TIPAKTHKE
OJTHOT'O HJTH HECKOJIbKMX M3 OMUCAHHBIX BBILIE CIIOCO00B. PaccmaTprBaeMble peareHThl, yCTPOUCTBA
U UX HaOOPbI MOTYT CHJIBHO BapPbHPOBATb.

[IpencraBisifoliue HMHTEPEC PEAreHTbl W YCTPOWCTBA BKJIOYAOT B ce0s Te, KOTOpBIE
YIOMSIHY ThI BBILIE B OTHOLIEHUU CIIOCOOOB MOJyYeHHs Tpernapara Ha OCHOBE KPOBH, COIEPIKALIETO
jia3mMy KpOBH, AJi NEPEIMBAHUA HYXKXAAOIEMYCs B 5TOM CY6’BeKTy, Harpumep, aHTUKOAryJITHTBI,
KPUOKOHCEPBAHTHI, Oy(epbl, H30TOHUYECKHE PACTBOPHI U T. II.

HaGopbI Takke MOTYT comep:kaTh MakeThl AJisi cOopa KpOBH, TPYOKH, UIJIbL, LEHTPUDYKHbBIE

npobupku u T. m. COrNacHO CJIEAYIOIIUM BapHaHTaM OCYINECTBJICHUs HAaOOPBI, OMHCHIBAEMbIE B
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HACTOSILIIEM OKYMEHTE, BKJIIOYAIOT B ceOs 1Ba MM OoJiee KOHTEHHEPOB UIsl Mpernapara Ha OCHOBE
TUIa3Mbl KPOBHU, TAKOTO Kak OeskoBasi (pakiusi ia3Mbl KPOBH, HANIPUMEP TPH WK OoJiee, YeThipe
wim OoJiee, mATh Wi OoJiee, B TOM YUCIIE MIECTh WM Oosiee KOHTEHHEPOB AJIS Iperapara Ha OCHOBE
IJjia3mMbl KPOBH. B HEKOTOPBIX ClIyvasax 4YUCJIO OTACIbHBIX KOHTeﬁHepOB AJI1 TIpenapara Ha OCHOBE
TIa3Mbl KPOBH B HAOOPE MOKET COCTaBIATh 9 mim Oonee, 12 umu 6onee, 15 nim Oonee, 18 umu Gonee,
21 unmu Gonee, 24 unu 6onee, 30 unu Oonee, B ToM uucie 36 wnu Oonee, Hanpumep, 48 wnu Oonee.
Kaxxapiii KOHTEHHEP MOKET UMETh CBSI3aHHYIO ¢ HUM HIESHTHU(PHUIMPYOLYIO0 HHPOPMALIUIO, KOTOpast
BKJIFOYAET B ceOs pa3IMyuHbIC JaHHBIE O COAEPIKAIIEMCS] B HEM Tpernapare Ha OCHOBE IJI1a3Mbl KPOBH,
NpU 3TOM UACHTUPULUPYIOIIAs HHPOPMALUS MOXKET BKJIFOUATh B ce0si OMHO ik OoJiee U3 Bo3pacrta
JOHOpa MpernapaTa Ha OCHOBE TIa3Mbl KPOBH, MOAPOOHOCTH 00pabOTKH, KacaroIuyecs rnpenapara Ha
OCHOBE IJIa3Mbl KPOBH, Hampumep, ObLI JIU Mpermapar Ha OCHOBE IJIa3Mbl KpoBH 00paboTaH ¢
yaneHueM OeNKOB ¢ MOJIEKYJSIPHOH MaccCol, MPEBBIAOIIEeN CPeNHIO (TaKUX KakK OMHCAHHbIE
BBILIE), TOAPOOHOCTH O TPYIIIE U T. A. B HEKOTOPBIX Cydasix KaKIAblii KOHTEIHEP B HA0OOpE BKIIFOYAET
B ce0s wupeHTHGUUUPYOIY0 HHPOPMALMIO O COAeplKalledcss B HEM IUIa3Me KpPOBH, U
uaeHTUUIIPYOas HHPOpMaLKs BKIIOYaeT B cebs MHPOPMAIIMIO O BO3PACTE JOHOPA Mpernapara
Ha OCHOBE TIUIa3Mbl KpOBH, Hampumep, uaeHTHUIHpyomas wHbopManus obecrednBaeT
MOATBEPIKACHHUE NAHHBIX O BO3pACTC JOHOpPA IIpfriapaTta Ha OCHOBE IJIa3Mbl KPOBU (HpI/I OTOM TakKas
UACHTUUIMPYIOIIAs HHPOPMALIHMS MOXKET NMPEIACTABIATE COOOH BO3PACT TOHOPA HA MOMEHT cOopa).
B HexoTOpBIX Cllydasix Kaskablii KOHTeliHep Habopa CONep KUT MpernapaTr Ha OCHOBE IUIa3Mbl KPOBU OT
JOHOpPA MPAKTHUYECKH OTHOT'O M TOTO K€ BO3PAcTa, T. €. BCE KOHTEHHEepbI BKIFOUAIOT B ceOs mpemnapar
OT JJOHOPOB, KOTOpbI€ NMPAKTUYECKN OAHOIO U TOTO K€, €CJIM He OJHOIO U TOro e, Bo3pacta. Ilog
MPAKTUYIECKHU OAHUM U TEM KE BO3PACTOM IMOAPA3YMEBAKOT, YTO Ka)K):[bII\/II U3 Pa3JIMYHbIX JOHOPOB, OT
KOTOPBIX IMOJIYYalOT MpernapaTbl HA OCHOBE IUIa3Mbl KPOBU B HAOOpax, OTJIMYAETCS B HEKOTOPBIX
clyuasx Ha 5 JeT WK MEeHbLIle, HanpuMmep, Ha 4 rojia Wiiv MeHbllie, HalpuMep, Ha 3 roa UiTd MEHbIIIE,
B TOM 4YHUCJIE Ha 2 TOJla UJIM MEHbIIIe, HAITPUMED, Ha | TOM WM MEHbIIIe, HATIPUMEp, Ha 9 MeCsILIeB MU
MEHbIIIe, Ha 6 MeCSILIeB WK MEHbIIE, Ha 3 MEeCSILIa WJIH MEHbIIE, B TOM YHCIie Ha 1 MeCsII HiTH MEeHbLIe.
Wnentuduuupyromas uHPOPMALMS MOXKET HAXOAUTBCS Ha JOOOM yHOOHOM KOMIIOHEHTE
KOHTEWHepa, TaKoM Kak sTukeTka, yun RFID u . 1. Unearuduumpyromas napopmMaius MOKeT ObITh
YUTAEMOI Y€JIOBEKOM, MAIIHHOYUTAEMOM U T. 1., Mpu HeoOxoaumocTu. KoHTelHepbl MOTYT UMEThb
o0y ynobuyr koHdpurypauuto. IIpy ToM 4TO 00BEM KOHTEHHEPOB MOXET BapbUPOBAThH, B
HEKOTOPBIX Cliydasix 00beMbl BapbupyroT oT 10 mi o 5000 mui, Hampumep, ot 25 mi go 2500 wmu,

Harpumep, ot 50 mi1 1o 1000 mut, B Tom uucnie 100 mit o 500 mut. KonTeitHeps! MOTY T OBITH JKECTKUMU
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WM THYLIMMHUCS W MOTYT OBITh M3TOTOBJEHBI H3 JIIOOOro ymoOHOro MaTepuaia, Hampumep,
MOJIMMEPHBIX MATCPUAJIOB, BKJIHOYas IJIACTMACChl MEAULIUHCKOTO Ka4€CTBa. B HEKOTOPBIX ClIydasix
KOHTEHWHEphl MMEIOT KOHQUIYpaLHIo MakeTa WM Memka. [IoMMMO KOHTEeHHEepoB, Takue HabOpbI
MOT'YT JOTIOJHUTEJIbHO BKJIFOYATh B Ce6ﬂ YCTpOI\/'ICTBa AJI1 BBEACHMS, HAIIPUMEDP, ONIUChIBACMbIC BBILIEC.
KomrmoneHTs! Takux HaOOPOB MOTYT ObITh 00€CTIEYEHBI B JIIOOOH MOAXOAALICH YITaKOBKE, HAIPUMED,
B KOpOOKe WJIM aHAJIOTUYHON KOHCTPYKIMH, CKOH(UTYPUPOBAHHOM IS pa3MeLeHNs] KOHTEHHEPOB U
APYruxX KOMIIOHEHTOB Habopa.

IToMumMO ONHUCHIBAEMBIX  BbIIIE KOMIIOHEHTOB paccMaTpuBaeMble HaOopbl OyayT
JOIIOJIHUTEJIBHO BKJIFOYUATH B ce6$[ HUHCTPYKUUU IO OCYILICCTBIICHUIO HA MIPAKTUKE PACCMATPUBACMbBIX
croco00B. DTH HHCTPYKLIUH MOTYT HaXOAUTHCS B pacCMaTpUBaeMbIX HA00opax B pasIn4HbIX GopMmax,
OJlHA MJIM HECKOJIbKO M3 KOTOPBIX MOIYT MPHUCYTCTBOBAaTh B Habope. OnHoil u3 Gopm, B KOTOpOii
MOTryT 6bITb NpeaACTaBJICHBI 5TU UHCTPYKIUHU, SABJIACTC HAllCHATAHHAA I/IH(bOpMaLlI/IH Ha 1IMoaxogsiemM
HOCHUTEJIe WM TONJIOXKKE, HalpuMmep, JUCT MM JUCThI OyMaru, Ha KOTOPBIX HaleuyaTaHa
uHOpMaIWs, B yIIakoBKe HaOOpa, BO BKJIA/IBIIIE K YITAKOBKE U T. 1. JIpyriM CpeICTBOM MOXKET OBITh
MAalLIMHOYNUTAEMBbIH HOCUTEINb, HATIpUMEp, AUCKETa, KOMIIAKT-JUCK, IEPEHOCHOH (II3II-HAKOMUTENb U
T. 1., Ha KOTOpoM Oblna 3ammcaHa wuHopmanwsa. Eine omHHUM CpeacTBOM, KOTOPOE MOKET
IPUCYTCTBOBATD, SIBJIIETCS aapec BeO-caiiTa, KOTOPBIH MOXHO HCIIONB30BaTh uepe3 MHTepHeT ais

noctyna K wHGOpMalUyd Ha yAaleHHOM caiiTe. B HaOopax MOTYyT HaxOOuUTbCs JIIOObIE yIOOHBIE

CpencTBa.
N. DKCIepUMEHTaJIbHbIE TPUMEPHI
1. Monenu 6o
a) bonv. Obpabomxa nepeo nopadicenuem
(1) H3meneHne HeMpOnaTH4YeCKOro MOpaskeHust HepBa

Monenbp XpoHHYECKOH OOMM ¢ HCHOJb30BAHUEM XPOHUYECKOrO KOHCTPUKTHUBHOIO
nospexaenust (CCI) wucronmp3oBamy Aisi  OmpenesieHusi YpOBHEH OOJH, HCHBIThIBAEMON 22-
mecsuHbIMU Mbimmamu C57BL/6J, obpabarsiBaembivut: (1) PPF1 mocne CCI; (2) cpenoli-HocuTenem
nocie CCI unmm (3) cpenoii-HOCUTENEeM MOC/Ie UMUTAIIMIOHHOTO XUPYPrU4YeCKOro BMemareabcrea. C
HCIIOJIb30BAHHEM TaKOIH MO HEPBHYIO CHCTEMY JOBOAMJIM O MOCTOSHHOTO COCTOSIHUSI BBICOKOH
PEaKTHBHOCTH, YTO CHIKAJIO OONEBOH MOpOr elie IO0Jroe BpeMs IMOCie TOro, Kak MPOU3OLLIO

nepBoHadaibHOe nopaxenue. (Cm., Hanpumep, pabotsl Safakhah, H A. et.al., Journal of Pain, 10:
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1457-66, u Suter M.R., et al., Anesthesiology Res and Practice (2011), KoTOpble BKJIIOYEHbI B
HACTOSLIIMNI JTOKYMEHT IOCPEIACTBOM CCBUIKH B ITOJTHOM CBOEM 00BEME).

PPF1 npencrasnsier coboii PPF ¢ mpubnmsurensHo 88% HOpMaabHOTO abOyMHHA YellOBEeKa
(mo otHomeHmo K obmemy Oenky), 12% ambda- u Gera-rmobynmuHoB U He Gonee 1% ramma-
r00yJInHA, KaK OMPEAeIsii ¢ TOMOIIbIO 3nekTpodopesa. Ecnu He ykazano unoe, PPF1 BBoamu B
NPUBENEHHBIX B HACTOSINEM JOKyMEHTe NpUMEpax in Vivo ¢ ucronb3oBaHueM 5% pacTBopa
(macca/oowvem, 50 r/m). PPF2 Taxke mpencraensier coboit PPF, Ho ormnmuaercs ot PPF1. PPF2
COOTBETCTBYET TE€M K€ XapaKTePUCTUKAM COAep KaHUsl U KOHIeHTpauuu Oenka, uto u PPF1.

Ha ¢wur. 1 uzobpaken skcnepument ¢ CCI Ha BpemeHHOI1 mikane. [[BaanaTUTpeXMeCSIYHbIM
MblmaM Aukoro tuma ocyuectsisuii CCl miM MMUTALMOHHOE XUPYpPru4eckoe BMEIATEeNbCTBO
MyTeM JIMTUPOBAaHUS 32 24 yaca 40 OCYLUECTBJIECHUS peXUMa UMITyJIbCHOIO BBEAEHUS 03bI 7 CYTOK
nozapsx mo 150 Mki/cyTku (BHYTPUBEHHO B XBOCTOBYIO BeHY) b0 PPF1, nmubo xoHTpons B BUIE
cpenbl-HocuTens. IloBeneHue oLeHMBAIM B TeYEHUE UETBEpTOH Hexenw, a cOOp TKaHU A
TUCTOJIOTUH NPOU3BOJMIIN Ha MATOH Hemene.

Ha ¢wur. 2 npencrasneno nzobpaxenue pacnonoxenus CCI, HAHOCUMOrO MbILIIAM TUKOTO
TUIIA BO3PACTOM JBaALIATH TPeX MecsALeB. JIurmposaHue NPOBOAWUIM HAa CENAJIUILHOM HEpPBE, Kak
nokaszaHo Ha ¢ur. PucyHok Obu1 B3sT U3 padotel Suter MR, et al., Anesthesiology Res and Practice,
(2011), xoTOpast BKJIFOUEHA B HACTOSILINI JJOKYMEHT IMOCPEICTBOM CChUIKH B ITOJIHOM CBOEM OObeMeE.

Ha ¢wur. 3 npencrapieHbl qJaHHbIE MEXaHUYECKOTO TECTA HA AJUTOAUHUIO (GoH Dpesi y MbIei
aukoro tuna 4yepes 4 Hepenu nocye CCI uim UMUTALIMOHHOTO XUPYPrUYECKOr0 BMEIIATENbCTBA, KAK
noapoOHO mokazaHo Ha ¢ur. 1. Jlns ompeneneHus NMEPEeHOCHMOCTH SKHBOTHBIM MEXaHHYECKOTrO
JIABJICHUS 3aJHIOK0 JIally, MHHEPBUPYEMYIO pacCMaTPUBAEMbIM CEJAUIIHBIM HEPBOM, pa3pakaiu
HUTsIMUA (GoH DPpest pasnuyHON TONMMHBLL JlaBneHue, MPU KOTOPOM MBbIIIb OTAEPTHBANIa CBOIO
3aHIOK0 JIaly, U3MepsUd M HaHOoCHIM Ha rpaduk Ha ¢ur. 3. Ha ¢ur. mokasaHo, 4To MbIIIH,
nonyuasmue PPF1 nocne CCI, ucnbIThIBAIM 3HAYUTENBHO MEHBINYIO O0Jb (MOTTIH BBIAEPIKUBATH
Oosnbllee JaBJIEHNE), YEM MBIIIH, TTOJy4YaBLINe KOHTPONb B BUne cpenbl-Hocutens nocie CCL Ilpu
MMHUTALIMOHHOM XUPYPTUY€CKOM BMEIIATEIbCTBE KUBOTHBIE TAK)KE IEMOHCTPUPOBAIN 3HAYUTEIBHO
MEHBbLIYI0 00Jb, YeM oOpabaTbiBaeMble KOHTpOseM B Buze cpeabl-Hocutens nocie CCL. IlepBuunblit
BbIBOA 3aKiouaercss B ToM, 4to PPF1 okaspiBaeT mMONOKUTENbHBIN 3(p¢dekT Ha nedUuIuThI
MEXaHWYEeCKON HOIMLENINH, HMHAyLupoBaHHble ¢ momombo CCL *#* P < 0,001 mpu CCI ¢

obpabotkoii PPF1 no cpaBHenuto ¢ CCI ¢ obpaboTkoit cpenoii-Hocutenem, *P < 0,05 mpu uMuTalnu
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co cpenoii-Hocutenem o cpaBHenuto ¢ CCI co cpenoii-Hocutenem; ogHodakTopubiii ANOVA ¢
aroCTEPUOPHBIM aHANU30M ThIOKH.

Ha d¢mur. 4 npencrasieHpl [JaHHbIE TUCTOJOTMYECKOTO WCCIEAOBAHUS THUIINOKAMIIA,
NPOBEIEHHOTO HAa MbIIaX OUKOro THMa, omucaHHbix Ha ¢ur. 1. Hefiporenes wusmepsuiu ¢
ucronp3oBaHueM Mapkepa pnabnkopruHa (DCX). YV wblmell, nonyyaBIIMX XUpPypruUueckoe
BMmernatebetBo CCI u koTophix obpabarbiBanu ¢ nmomoinbio PPF1, Heliporenes B 3yO4artoii acuuu
TUIIIIOKaMIIa 6le'I 3HAYUTECIIBHO BBILIC, YEM Y TCX, KOTOPLIC INOJYyYaJId CPEAY-HOCUTECIIb. MbIH_II/I,
NOJTyYMBLINE UMUTALIMOHHYIO ONEpaLNIo, UMeIH TEHACHLUIO K OONbIIeMy HeHpOoreHesy, YeM MBbIIIY,
nojiy4yaBinue xupyprudeckoe BmernarenbctBo CCIL, mpu 3ToM o0e rpymnmbl mojy4anu oOpadoTKy
Cpenoh-HOCUTENIEM  TIOCJE€  XUPYPrU4ecKoro  BMmemnarenbcTBa. lakum — obpasom, PPF1
IEMOHCTPHUPOBAJ CIIOCOOHOCTh BOCCTAHABIMBATH HEHPOTeHe3 MOCiIe XPOHHYECKOrO MOBPEKICHUS
HepBa. *P < 0,05 mpu CCI ¢ obpaborkoit PPF1 mo cpasrennto ¢ CCI ¢ obpabotkoil cpenoii-
HOCUTEJIEM, IO HEMapHOMY T-KpHUTEpHIO.

Ha (l)l/ll". 5 NpeaACTaBJICHbl OAaHHBIE THUCTOJIOTMYCCKOrO HCCICAOBAHUS TUIITIOKAMIIA,
NPOBEEHHOTO Ha MBILIAX JUKOIO TUIA, ONMCaHHBIX Ha ¢ur 1. KomnuecTBeHHO onpenensiu Mapkep
BOCHIAJICHHSI, H3MepsieMblil 1o skcnpeccun CD68. [TonyueHHbIe aBTOPaMH HACTOSIIIETO H300peTeHNUs
JaHHBIE ITOKA3bIBAIOT, YTO MBIIIH, NONTydaBlne xupyprudeckoe smemarensctBo CCI u obpadorky
Cpenor-HOCUTENIEM, SKCITPECCHPOBAIHM 3HAYUTENBHO Oosbinee KomudecTBO CDO68-MOI0KUTENBHBIX
KJIETOK B THINOKAaMIIe, YeM MbIlH, oOpadaTeiBaeMbie ¢ momolisio PPF1 mocne xupyprudeckoro
BmemnarenbcTsa CCL. O6pabateiBaemble ¢ nomoibio PPF1 skuBOTHBIE MMeNu ypOBHM BOCHANICHMUS,
NOO0HBIE TAKOBBIM Y TIOJIy4YaBLIeH MMUTALMOHHOE XUPYPrHYECKOe BMEMIATEIbCTBO IPYMIbL. ITO
nokaseiBaeT, 4To PPF1 MoskeT moMoub OJI0KHPOBATh HEHPOBOCHANIEHHE, BO3HUKAIOLIEE B PE3yJIbTATE
xpoHuueckoro nopaxenus Hepeos. *P < 0,05 mpu CCI ¢ obpaborkoit PPF1 no cpasuenuto ¢ CCI ¢
00paboTKOlN Cpenoi-HOCUTeNeM, MPU MUMHUTALUKN CO cpenoi-HocutesneM no cpaBHenuto ¢ CCI co
cpenoii-HocuteseM, ogHopakTopabiii ANOVA ¢ anocTepruopHbIM aHATHU30M ThIOKH.

Ha ¢wur. 6 npencrapieHbl JaHHBIE MEXAaHUYECKOTO TECTA HA AJUTOAUHUIO (GoH Dpesi y Mblei
C57BL/6J, xoropsie nony4anu CCl mim HIMHTAIMOHHOE XUPYPrHYECKOe BMEIIATENLCTBO H KOTOPBIX
TECTHPOBAJIM Ha BPEMEHHOW IIKaJjie, KaK Moka3aHo Ha ¢wur. 1. MplmamM BO3pacToM IBAALATH /B
Mecsa OCYIIECTBISUTN PEKUM HMITYJIbCHOTO BBEAEHUs! A03bI 7 CyTOK monpsin mo 150 Mki/cyTku
(BHYTPHBEHHO B XBOCTOBYIO BeHy) b0 PPF1, nuGo koHTpons B Bume cpenpl-Hocutens. [lpyras
rpymmna rnoyy4aia rabaneHTHH IpH 75 MI/Kr (BHYTPHOPIOIIMHHOE BBEICHHE) €KECYTOUHO B TEUSHNE

7 cytok monpsia. Bece Bumbpl 0O6padoTku HaumHamm depe3 24 vaca nmociie CCI win UMUTAIIMOHHOTO
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XUPYPrUUECKOro BMeLaTenscTBa. s onpeneneHus: nepeHOCUMOCTH JKUBOTHBIM MEXaHUYECKOTO
JIaBJICHUS 33JHIOK0 JIally, HHHEPBUPYEMYIO PacCMaTPUBAEMbIM CENANULIHBIM HEPBOM, pasapa)aiu
HUTSIMUA (GoH DPpest pasnuyHON TONMMHBL JlaBneHue, MPU KOTOPOM MBbIIIb OTAEPTHBANa CBOIO
3aTHIOIO JIaIly, OLEHUBAIN U MPEACTaBIsUN Ha ¢ur. 6 xak Hexenn nocie CCl nim mMUTaMOHHOTO
XUPYpraueckoro BMmerarenbersa. Ha ¢ur. nmokasano, yro mbimy, noay4asmue PPF1 mocne CCI,
XapaKTePU30BAIHUCH 3HAYUTENILHO OOJIbILIeH MEPEHOCUMOCTBI0 MEXaHUYECKOW HOLMLEIINH 0 BCEM
OLICHUBAaEMbIM BpPEMEHHBbIM IIKajaMm, ueM obOpabarbiBaemble cpenoii-Hocurenaem mnocie CCL
Hanpotus, MbllM, KOTOPHIM BBOAMJIM TOJNBKO TabarneHTHH, JEMOHCTPUPOBAIM 3HAUUTEIbHOE
yJy4lIeHHEe B OTHOLIEHWH MEXaHWMYECKOW HOLMLENLUU 4Yepe3 2 HeAeNU IMOCe XUPYpPrudeckoro
BmemarenscTsa CCl u Obutn moAOOHBI MBIIIaM, MOJYYaBLINM CPENy-HOCUTENb, BO BCE Ipyrue
MOMEHTBI BpeMeHHU. MBIIH, MOABEpriINecs UMHTALUOHHOMY XHUPYPTUYECKOMY BMEMIATEIbCTBY,
ACMOHCTPUPOBAJIN 3HAYUTECIIbHO IMMOBBIMICHHYIO PEAKIUIO HA MEXAHUYCCKYH0 HOLIULICIIIHUIO YEPE3 3u
S Hexenb MOCHE XUPYPruvyeckod ManHumyjsinnd. Bmecre 3TH nmaHHbie ToKaszbiBaroT, uro PPF1
obneryaer nepudeprudeckyro 0o Ha Oonee UIHTENbHBINA MEPHON BPEMEHH, YeM IPH CTAaHTAPTHOM
nedeHuu (rabaneHTHHOM). *** *##** P <( 001, P <0,0001 npu PPF1 no cpaBHEHMIO ¢ KOHTPOJIEM B
Bune cpenbl-Hocutens, ANOVA ¢ anocrepuopHbiM anain3oM Teroku. * P < 0,05 npu rabaneHTrHe
0 CPaBHEHUIO C KOHTPOJIeM B BuJe cpenbl-HocuTesst; ANOVA ¢ anocTepuopHbIM aHATH30M T hIOKH.
*, 4% P < 0,05 P < 0,01 npyu uMHTAIMU 1O CPABHEHUIO C KOHTPOJIEM B BHUJIE CPEIbI-HOCHTEJIS,
ANOVA ¢ anocTepropHBIM aHATU30M T BIOKH.

Ha ¢wur. 7 npencrasieHbl JaHHBbIE TECTa C ropsdvel IJIACTUHONW Ha MbIIIAX OUKOTO THIA,
oOpabaTriBaeMbIX, Kak ornucaHo Ha ¢ur. 1 u kak onucaHo B pabore Woolfe u Macdonald. (Woolfe G.
and Macdonald AD, J. Pharmacol. Exp. Ther. 80:300-07 (1944), xoropast BKJIFOU€Ha B HACTOSIIUI
JIOKYMEHT NOCPEICTBOM CCBIIKH B IOJHOM cBoeM oObeme). Ha ropsueil nnacTuHe ycTaHaBiIMBaIN
temnepatypy 55°C. Mebitel npuydaii K IOMEIIEHNIO B IPO3PaYHbIi IMIMH/D B TeueHue 30 MUHYT.
[unueap moMernanyu Ha ropsdyro IUIACTHHY M 3amyckanu taiimep. Ilpu mepBom HabmopeHun 3a
HOLMLEITUBHAM TIOBEZeHHeM (Hampumep, OONM3bIBAaHME 33AHUX Jall MM IIPbDKKH) BpeMs
pEerucTpupOBaii KakK JIATCHTHOCTD. Ecnmu ne Ha6m011am/1 HOOULICIITUBHOC IMOBCACHHUEC, >KHMBOTHOC
U3BJICKAIU B MPEIBAPUTEIbHO ONPEAEICHHOE BpeMs OKOH4aHMs, Hampumep, 30 cexkyHA, AJs
IPEeNOTBPALLEHUs] TOBPEXACHNUs TKaHel. Mpllell TeCTUpOBaau TOJBKO 4epe3 2 U 5 Henenb mocie
xupyprudeckoro Bmemarensctsa CCI, mockonbky ObUIO MOKa3aHO, YTO MOBTOPHOE HCIIBITAHHE
M3MEHsIET YyBCTBUTENbHOCT. Ha Gur. 7 mumocTpupyercss HOUMIENTHBHAS JJATEHTHOCTb HA ropsaei

rtactuHe depe3 S5 Hepenb nocie CCl miu MMUTALMOHHOTO XUPYpPrudeckoro BMmemarenscrea. [lpu
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obpabotke PPF1 HaOmnronany 3HaAYUTENHbHO MEHBIIYIO YYBCTBUTEIBHOCTh K Pa3ApaKeHUIO ropsiueit
TUIACTUHOM 110 CPaBHEHMIO ¢ MbImamy, nonydasmuMu CCl muroc KOHTPOIb B BUAE CPEAbI-HOCUTEIS,
9YTO yKasbiBaeT Ha 3amuTHbil 3pdext PPF1. ** P < 0,01 nmpum umHuTanuu mno CpaBHEHUIO C
xupyprudecknm BmernareabctBoM CCL ##*% P <0,0001 mpu PPF 1 no cpaBHeHHto ¢ 06padoTaHHBIMU
cpenoi-HocuTesIeM MblliaMu ¢ xupyprudeckum BMeniarenbctsoM CCL ANOVA ¢ anoctepuopHbIM
aHanu30M ThIOKH.

(2) IIpeoynpeocoenue neiiposocnanenss 8 CHUHHOM MO32€e

OTtaenbHOE UCCENOBaHKE, TOAOOHOE MPEABIAYIIEMY HCCIETOBAHHIO (BBIIIE), BBHITIOIHSIIN HA
22-mecsianbix Mbimax CS7BL/6J. Koroptel mbnueli obpadateBanu cnenyromum obpasom: (1) PPF
(PPF2) nmocne CCI; (2) cpena-nocurenp nociae CCI, (3) pexkoMOMHAHTHBIH anbOyMHH 4elOBEKa
(rhAlb) mocne CCI wnmu (4) cpema-HOCUTENb TMOCJIE HMHUTALHOHHOTO XUPYPTrUYECKOro
BMeIIATeNbCTBA. MBIIaM OCYIIECTBISUIN PEKHUM HMITYJIBCHOTO BBEIECHUS 03Bl 7 CYTOK IOAPS IO
150 Mxu/cyTku (BHYTPUBEHHO B XBOCTOBYIO BeHY) PPF2, pexoMOMHaHTHOrO anpbOyMuHa 4denoBeKa
YUTH KOHTPOJISI B BUIE cpenbl-HocuTelnsl. Bee Buibl 00paboTku HaunHamm dyepes 24 gaca nocne CCI
WJIM UIMUTALMOHHOTO XUPYPrUYeCKOro BMEIATENbCTBA.

Ha ¢ur. 8 npencrapneHsl naHHBIE TecTa ¢ ropsiueil IUIACTHHOW (KaK OMUCHIBAETCS BBIIIE)
yepe3 tpuauath math (35) cyrok nociae CCI mpu obpaborke mo BpemeHHOH Iukane Ha ¢ur. 1.
Ob6paborannsie ¢ nomotbio PPF2 MbIiy Obu1N 3HAUUTENBHO MEHEe Uy BCTBUTENBHEI K PA3PaXKEHUIO
ropsiueii IIACTHHOM MO CpaBHEHUIO ¢ Mblmamy, nmony4yasmumMu CCI mmroc KOHTpOb B BUAE Cpenbl-
Hocurenss. Mpiuu, oOpabaTeiBaeMble PEKOMOWHAHTHBIM albOYMHHOM 4eJIOBEKa, Takke Obuin
3HAYUTEJILHO MEHEee UyBCTBUTEbHBI [10 CPABHEHHIO ¢ MbIliaMy, nonyyasmumu CCI nimroc KOHTpOIIb
B BUZIE CPENbI-HOCHUTEJIs, HO HE IO TAKOW CTEMEHH, KaK MbIIIU, oOpadaTeiBaeMbie ¢ MOMOIIbI0 PPF2.
* P < 0,05 npu rhAlb no cpaBHeHu0 ¢ oOpadarbiBaeMbIMu cpenoni-HocuTener mpimam ¢ CCL, *** P
< 0,001 mpu PPF2 no cpaBHeHMIO ¢ 00padaThIBaeMBIMH CPEIOH-HOCUTENIEM MBIIIHN C XUPYPrHYECKIM
BMetarenbctBoM CCL. ANOVA ¢ anoctepropHbIM aHaIN30M ThrOKH.

Ha ¢wur. 9 npeacraBieHbl JaHHbIE MEXAaHUYECKOT'O TECTA Ha AJUTONUHIIO GOoH Dpest y Tex ke
MbIIIell ¢ qpyrumu BpeMeHHbIMU HHTepBanamu kak 1o CCI (ucxonmublii yposens), Tak u nocie CCL
JlaBeHue, Ipu KOTOPOM MBIIIb OT/ePriBajia 3aAHIO0 JIaly OLEHWBAIU U MPEACTaBIsuN Ha ¢ur. 9
kak Hexenu nocine CCI mnm MMUTALMOHHOTO XUPYpPrudeckoro BMemarenbcrsa. Ha ¢ur. mokasaso,
yro MblmM, koTtoppiM BBoamnu PPF1 mnocne xupypruueckoro smemarensctsa CCI, umenu
3HAYUTEJIBHO MOBBILIEHHYIO MEPEHOCUMOCTb B OTHOIIEHHWM MEXaHMYeCKON HOLMLENLUU BO BCE

OLCHUBACMbBIC MOMECHTbI BpPEMCHHU, HYEM MbIIHW, KOTOPbIM BBOAWIIKM CPEAY-HOCUTCIIb WJIHU
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pekoMOHHaHTHBIN anbOyMuH denoBeka (rhAlb) mocne CCI. Oto roeBoput o Tom, uto PPF (PPF2)
obneryaer 0omb Ha Gosee IINTENbHBIN IepHO BPEMEHH, YeM KOHTPOJIb B BUZIE CPENbI-HOCUTEIS WIIH
aNbOyMUH, ITPH 3TOM aibOyMHUH SIBIIIETCS] OCHOBHBIM OeJkoBbIM KoMoHeHTOM PPF. Takum oOpazom,
5T 3(QEeKTs, MO-BUANMOMY, OIOCPENYyIOTCS He aibOyMHHOM, a JPYyrUMH Oelkamu,
npucytctByromumu B PPF. * P < 0,05; ** P <0,01; *** P <0,001; **** P <0,0001 no cpaBHEHUIO
¢ KoHTpoJsieM B BHUze cpenbl-Hocutessi, ANOVA ¢ anocTepuopHbIM aHATN30M THIOKH.

Ha ¢ur. 10 npencraBneHO OTHOCHUTENBHOE COAEP)KaHHE OCHOBHOIO MHEJMHOBOrO Oenka
(MBP, BoeisiBasieMoro ¢ momompi0 Abcam, aHTUTeNna NpPOTHB aHTUreHa Kpojuka ab40390) B
AHMCTAIbHOM CeIAJIMIITHOM HepBe depe3 IsTh Heneunb nocie nocnenHeit nosel PPF (PPF1) B npyrom
nofg0O0HOM SKCIEpUMEHTe, MPOBOAMMOM Ha 22-MEeCSYHBIX MBIIIAX, KaK OMHUCHIBAETCs Bblme. * P
<0,05; *** P < 0,001 mo cpaBHeHHIO C KOHTposieM B Buue cpenbl-Hocutess; ANOVA ¢
aroCTEPUOPHBIM aHANU30M ThIOKH.

Ha ¢ur. 11 npencraBieHO OTHOCUTENBHOE COAEP:KaHUE y STUX Mbled mapkepa S-100
IIBAHHOBCKUX KJIeTOK. B 00oux cnyvasx PPF y mprmeii ¢ CCI moBbIman OTHOCHTENBHOE CONepIKaHne
3THX MapKepoB MO CPAaBHEHHUIO ¢ 00pabaTbIBaéMbIMU KOHTPOJIEM B BHJI€ CPENIbI-HOCUTESI MBILIIAMH C
CCIL. Bwmecte »Ti pnaHHble mokasbiBaloT, 4to PPF obecneumBaer MexaHH3MBI pemapanuu
CeNaJIMIIIHOTO HepBa MOCPEACTBOM YCHJIEHHUSl dKCrpeccuu mueanHoBoro Oenka u S-100. Takske
nokazany, yto PPF unaynupyer mexanusmel penapauuy MuenuHusanun. ** P < 0,01; *** P < 0,001
O CPaBHEHUIO C KOHTPOJieM B Bue cpenbl-HocuTesst; ANOVA ¢ anmocTepruopHbIM aHATH30M T bIOKH.

Ha ¢ur. 12 nokazaHo XapakTepUCTHUECKOE MPEACTABICHHE C MOMOIIBIO (PJIyOpeCeHTHOM
MHKPOCKOIIMH JaHHBIX, PEACTaBIeHHbIX Ha (ur. 10 m 11.

Ha ¢ur. 13 u ¢ur. 14 nokaszano sersisaeane BDNF u CD68, cooTBETCTBEHHO, B 3aJHUX pOrax
CIIMHHOTO MO3ra y oOpabaTbiBaeMbIx MbIlIei yepes 24 yaca nocie nopaxkenus CCL IIpoucxonsmuii
U3 rojioBHOro mosra Helporpopuueckuii dakrop (BDNF, BriiBiasiembrii ¢ momombio Abcam,
aHTHUTENIa IPOTUB aHTUTreHa Kpoirka ab108319) cexpeTnpyercst ak THBUPOBAHHOIN MUKPOTIIHEH U, Kak
OBLIO MOKA3aHO, YCHINBAET CITUHAJIBHYIO HOLMLEIHIO (BbISIBICHHE OOJE3HEHHBIX pa3ipaskuTeNei)
IIOCPEACTBOM CHHANTHYECKONW (PAaCHIINTALIMN M BOBJIEYEHUS] MEXAHHU3MOB, ITOIOOHBIX LIEHTPAIBbHON
ceHcuOunm3zanuyu. Bri3BaHHas mnepudepuueckuM TMOpaXkeHHeM Helponarudeckas OOJb 4acTo
compoBoXkIaeTcs: noBbleHHO skcnpeccreli BDNF B cimaHoM Mosre (Garraway SM, et al. Neural
Plast. Article ID 9857201 (2016)). Taxsxe onpenensanu conepxanre CDO8 (BbIIBIsIEMOE C TOMOLIBIO
antutensa Biorad MCA1957 GA mnporuB aHtureHa kponuka). CDO68 sBnsercs Mapkepom

axTUBUpPOBaHHOU Mukporiauu. Ha ¢mur. 13 u 14 nokasano, yro nedenue ¢ nomoupro PPF uepes 24
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yaca nocye nopaxenus: CCl mpuBoauiao k 3HaUYnTeNbHOMY CHIDKeHHI0 MapkepoB BDNF u CD68 B
3aHUX porax CIHUHHOrO MO3ra, 4TO yKa3bIBA€T Ha MNPEAOTBpPAIICHUEC AKTHUBAIUW MUKPOIJIUHU U
ONOKUpOBaHHE MaryOHBIX IMOCIEAYIONIUX COOBITHUH, CBSI3aHHBIX C PA3BUTHEM HEWPOMATHUECKOMH
oomu. ** P <0,01; *** P < 0,001 no cpaBHeHHIO C KOHTpOJieM B Buze cpeabi-Hocutens; ANOVA ¢
aroOCTEPUOPHBIM aHATU30M TBIOKU.

Ha ¢ur. 15 u 16 npencraBieHbl MOJy4YEHHbIE ¢ TTOMOIIBIO (HIyOpeCUEHTHONH MUKPOCKOITUU
M300pakeHus] aHHBIX, MPEACTABICHHBIX Ha ¢ur. 13 u 14, coorBercTBeHHO. IIpAMOyrompHUKOM
BBIZIEJIEHbl JOpCalbHbIE pOra CIHMHHOIO MO3Ta, KOTOPBIH NPOAHATU3UPOBAIU B IOSICHUYHBIX
cermeHTax L4-L6. M300paxeHust B mpaBoil YacTu (UIYp NPENCTABISIOT COOOH m300pa)keHus
NPSIMOYTONIBHBIX OOnacTell B JeBOH 4acTW Kaxaod ¢urypel ¢ 0Oojee BBICOKHM (POKYCHBIM
PacCTOSTHHEM.

b) bonv. Obpabomra uepes3 yemuipHaoyams Cymox nociie NOPadNceHust

Ha ¢ur. 17 nokasan npoTOKOJ, HCHOJB3yeMbIii Ha 22-mecsiuHbIx Mbimax CS57BL/6J.
HcxonHbple TOpOroBble 3HAYEHUs OTAEPTrHUBaHMsA Jambl B Tecte (GoH Ppes anst w3MepeHus
MEXaHUYECKOH ajuioanHuu nojy4vanu 3a 3-4 cytok 10 CCI nnu nmuraunonssix npouenyp. Koroprst
mbleit odpabarbiBanu cienyromum oopasom: (1) PPF (PPF1) uepes 14 cytok nocne CCIL (2) cpena-
Hocurenb uepe3 14 cyrok nocne CCI; (3) pekomOuHaHTHBI ansOymuH denoseka (rthAlb) uepes 14
cytok nocie CCI unm (4) cpena-Hocutenb uepe3 14 CyTOK MOCiIe UMUTALIMOHHOTO XUPYPTrHYeCKOro
BMeLIATeIbCTBA. MbIIIaM OCYHECTBIIANIN PEKHUM UMITYJIbCHOT'O BBCACHUA NO3bI 7 CYyTOK noApsnd 1o
150 mxn/cyTku (BHyTpHUBEHHO B XBOCTOBYIO BeHy) PPF1, pekomOuHaHTHOro anpOyMHHA 4eIOBeKa
WM KOHTPOJIS B BUIE Cpeabl-HOocuTeNs. Bee Bumbl 00padotrku HaunHamu yepe3 14 cytok mocne CCI
WK UMUTAITUOHHOT'O XUPYPIrUICCKOr0 BMEIIATECIbCTBA.

Ha ¢ur. 18 nmpencraBieHsl moporoBble 3HaUEHHUs] OTAEpPrUBaHUA Jarbl o o Ppero Ha
UCXOOHOM ypoBHe, uepes 14, 21, 28, 35, 42 u 49 cyrok nmocne CCL. B cytku 14 nabmonmamu
3HAYUTENBHBIH NeHUUUT BO BCEX IpyMIax, KpoMe TIPYNIbl C UMHTALMEH, YTO YKa3blBaeT Ha
LEHTpabHY0 ceHcuOumm3auio Bo Bcex rpymnmax ¢ CCI mocne 2 Hemenb mopaskeHHs. JTO He
U3MEHSIJIOCH 10 7 CYyTOK Mocue npekpaerns oopadorku ¢ nomornsto PPF (cyTku 28), uro ykas3eiBaer
Ha TO, YTO B 3TOM MOJEJH MPOCTasi aHajbre3us He npoucxoaut ¢ PPF. Bmecto storo npu obpabotke
¢ nomombio PPF nmeer mecro mexanncrudeckuii 3G QexT, KOTOpbIii He HAOMIOIaeTcss CO Cpenoii-
HOCHUTEJIEM HJIH PEKOMOMHAHTHBIM aibOyMHHOM YenoBeka (rh ampOyMHUHOM). DTO MOKA3bIBAET, YTO
00nb, TOJHOCTHIO YCTAHOBHBINAsCS mepen oOpaboTkoii ¢ momoinbio PPF (uto ob6si3aTenbHO

BOBJIEKAET LICHTPAJIbHBII KOMIIOHEHT), 3HAYUTENIbHO obJierdaercs: ¢ momoliubto PPF no cpaBHeHuto ¢
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KOHTPOJIEM B BUE cpeabl-HocuTens. ** P < 0,01; *** P <0,001; **** P <0,0001 mo cpaBHEHHIO C
KOHTpoJieM B Buze cpeabl-Hocutens; ANOVA ¢ anoctepuopHbIM aHanu3oM Throku.

Ha ¢wur. 19 u 20 npencraBiieHbl 3HAYEHUsI JJATEHTHOCTH B TECTE C rOpsiuei MJIACTHHON uepe3
35 cytok mocne CCI (¢ur. 19) u 49 cyrok mnocie CCI (¢ur. 20). Oba Habopa pe3ysabTaToB
NIOKa3bIBAIOT, 4TO y 00pabarbeiBaemMbIx ¢ moMoinepto PPF mMbiei Habmronanu qiuTenpHOe CHUXKEHNE
001eBOI 4y BCTBUTENLHOCTU K FOpsiYeil MacTUHE. DTO TakKe MOATBep kaaeT Habmoaenue, uto PPF
JEMCTBYET MOCPEICTBOM MEXaHUCTHYECKOro 3(pdexTa, a HE MPOCTO OKa3bIBAeT 00€300JMBArOIIHIA
sdpdexr. ** P <0,01; ANOVA c anocTepuopHbIM aHATNU30M TBIOKH.

2. Monens 1uist 3aKUBIEHUS paH

Vcnonb30Baid  MBIIIMHYI0 Mofenb caxapHoro puabera (B6.BKS(D)-Lepr®/J) mna
ouenuBanusi 3¢dexruBHoctd PPF1 B 3axkuBnenun paH. IllecTHHenenbHBIM caMllaM MbILIeH
B6.BKS(D)-Leprdb/J o6puBanu civHy B CyTKH - 1. MplltaM HaHOCHIIM paHy B cyTKH 0 B IBYX MecTax
Ha crirHe. MbIy nonydain execyTouHyo 00padoTky (IV) cpenoii-nocurenem (150 mki) uimu PPF1
(150 mk) ¢ cyTok O (cpasy ke mocyie HAaHEeCeHHUsT paHbl) 1O O BKIFOUUTENBHO.

Hanecenne paHbl Ha KOK€ BBINOJIHSIN CIEAYIOLUIMM 00pa3oM: KHBOTHBIX AETHUIMPOBAIU 32
CYTKH [0 HAHECEHHs paHbl HAa KOXKE€, HCIONb3ys KpeM Ui ACNUISILUM, a 3aTEM OCTOPOKHO
IPOMBIBAIIM UX KOXKY Teruiol BoAoH. JKMBOTHBIX aHECTE3MPOBATIHM WHTASLMOHHBIM H30(IIypaHOM,
y4acTOK orepaiu oOpuBajan U o0pabaThiBali aHTUCENTHUECKUMH TpernapaTaMy MOBUIOH-HOIOM
(«beTagHOMY) MM XJIOPTEKCHIUHOM (MJIM aHAJOTHYHON Xupyprudeckoi nesuHgpexuueii) u 70%
3TaHONOM. Mblleil nmoMernanu Ha rpeiky ¢ ropsiueil Bomoil (MM aHAJIOTUYHBIM XUPYpPrHYECKHUH
nponykT). [lepMaHEHTHBIM MapKepoM Ha KOXK€ CIHMHBI OTMEYalll JBa yYacTKAa HAHECEHHs PaHbI
Kpy>koukaMu auamerpoM 5 mm. Koy Ha crnuHe NMOAHMMAIM YUCTHIMU INMILAMH U paspe3anu
TOHKUMH XUPYPTrUY€CKMMHM HOKHULAMHM II0 OTMEYEHHBIM KpykoukaM. CHIMKOHOBYH IIHHY
AUaMeTpoM 15 MM € pa3pe3oM B cepearHe TUaMeTpOM 6 MM HaKJIaIbIBAIH BOKPYT PaHbl C IOMOLIBIO
Vetbond u nHeiinoHoBoi moBHOM HuTH. Ilocne HaHeceHHs! paHbl Ha KOX€ MbIIIEi B3BEIINBAIH
(ncxomHash Macca Tela) M INOMEINANH B YHCTYIO JOMAIIHION KIETKY C TPEeNKOHW Ioj Hel |
pa3sMsArdeHHol muinel. MpIy OCTaBajyCh Ha TpeliKe M HAaXOAMJIKCH IO HaONIOIAEHHEM, MOKa He
CTAHOBUJIMCH OOZIPBIMHU, aJIEPTHBIMU U aKTUBHBIMU.

B nocneonepaniioHHOM neproae 3a’KUBJICHNE PaH OLIEHUBAJIN €KECYTOUHO 71O CHATHUS IIBOB.
bynpenopduH BBOAMIM BHYTPHUOPIOIIMHHO Cpasy ke IOCIe XHUPYPrHYeCKOro BMeEINaTelbCcTBA U
Kakable ~ 12 4YacoB, BCEro TPHU HHBEKUUH. MENIOKCHKaM BBOAWIN BHYTPHOPIOIIMHHO 10O

XUPYPrUuecKOro BMeLIATeNbCTBA M uepe3 24 waca MOCiHe XUPYPTUYECKOro BMELIATENbCTBA.
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Pasmsiruennsiit kopm u renb Clear H>O Recovery momernanu Ha JHO KJIETKH MOCIE XUPYPTHYECKOTO
BMeIIaTeNbCcTBA. Maccy Tela MBIIIN U3MEPSIIH €KeCy TOYHO MOCIIe XUPYPrHIeCKOro BMEIaTeIbCTBa.
Ecnu mbine Tepsna Gonee 1 rpamMma Macchl Tena TOCHE XUPYPrUYECKOrO BMeEINATENbCTBA, eH
BBOIWIN S00 MKJI/CYyTKH (PH3HOIOTHIECKOrO PacTBOpA.

V MbllIel eXecyTOUHO OLIEHUBAIN CTETEHb 3aKPBITHSI PAHBI Iy TEM U3MEPEHUs pa3Mepa paHbl
C TOMOIIBI0 MTAHTEHUUPKYJsl. Mpimed ymepmBisiin B cyTkd 10 u 14, Meimeit noasepraiu
riyOOKOH aHecTe3Uu C MOMOIIbI0 aBepTuHA (250 MI/KT, BHYTPUOPIOIINHHO), a 3aTeM IOJBeprayu
MyHKI1H CepALa U coOupanu oOpasLibl KPOBU C MOMOLIBIO MPEIBAPUTENBHO 3aN0JHEHHBIX HINPULIEB
c EDTA. 3arem kpoBs/EDTA BBORMIM B MUKpOLEeHTpH(DY KHYIO Tpobupky. [IpoOupku nepkanu Ha
JbIY U KaK MOKHO OBICTpee OTAENsUIN I1a3My KpoBu LeHTpudyruposanuem npu 1000 g (+ 4°C) B
tedenue 15 munyT. [1na3my KpoBU OT KasKIo MbIlIH 0TOMpanu anukBotamu o 100 MkJ Ha (iakoH,
OCTaTOK IOMELIaN BO BTOPOH (p1akoH u xpanuiu npu -80°C.

Y kaxmod Mblmm cobupanu Koy, ¢ukcupoBann 4% mapadopmManbaerumom  c
HOCIIEAYFOIIUMH 1ByMsI MpoMbIBKaMu B PBS, a 3atem 3anmuBany napadgunom. TkaHu pasnessuiy wim
JU3UPOBAIM U AHANM3UPOBAJM HAa IpeaMeT MapKepoB  BOCMAJEHUS  CTAHAAPTHBIMHU
TUCTOJIOTHYECKMMUA W OMOXMMHUYECKHMMH crocobamu, Bkmouarommmu B ceds qRT-PCR,
BecTepHONOTTHHT, ELISA ¥ HNMMYHOIHCTOXHUMHUIO.

Ha ¢wur. 21 npencraBieHO THMCTOJNIOTMYECKOE CpPaBHEHUE MEXAY IHAOETHYECKOW paHOM
(muaberwaeckas mozens Mo B6. BKS(D)-Lepr®/J), xotopyro He oopabaTeiBamu (¢pur. 21A) wm
obpabateiBanu ¢ nomouisto PPF1 (¢ur. 21B). YepHble cTONOUKH MOKA3bIBAIOT TONIIMHY PAHEBOTO
J0ka (AIHUIEpMaNbHBIA CIOH IUIFOC Cioi rpaHyssinuu). CTpenky MOKas3hIBAIOT TPAHMLIBI PAHBL
TosuHa paHeBOro JI0XkKa MOBbIaaachk y 00padbotaHHbIX ¢ moMorbio PPF 1 Mbiieit, kak onpenensiu
o ToJIIMHE paHeBoro noxka. CiaenorarensHO, PPF1 geMoHcTpupyeT yiydineHHOe 3aKUBJICHUE PaH.

Ha ¢ur. 22 npencraBieHO THCTOJOTHYECKOE CPaBHEHHE MEXKIY OUabeTHYecKOoW paHOU
(muabermaeckas mozens Mbinu B6. BKS(D)-Lepr®/J), xoropyto He o6pabaTeisamu (¢pur. 22A) wim
obpabarteiBaiu ¢ nmomoiibio PPF1 (¢ur. 22B). UepHble cTONOMKYU MOKA3bIBAIOT CJION TPaHyJISILIMH.
CuHme CTONOMKHM TMOKa3bIBAIOT SMuAepManbHbIil cinoil. OOpaboranHast ¢ nomompio PPF1 pana
JIEeMOHCTPUPOBaJa 0oJiee TOJCTBIN STUAESPMANIbHBIN CJIOH, YeM HeoOpaOoTaHHAs paHa, OAHAKO CJION
IPaHYJISIUHA TEMOHCTPUPOBAJ elle OONBIIYI0 TeHACHIUIO K PA3IMINI0 Mexay oOpaboTaHHBIMHU C
nomotsto PPF1 u HeoOpaboTaHHbIMU paHaMu (T. €. CIIOH rpaHy iUy ObUT TOuIIEe B 00pabOTaHHBIX

¢ momoieio PPF1 panax, uem B HeoOpaOOTaHHBIX paHax).
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Ha ¢ur. 23 — ¢ur. 26 npencraBieHbl pe3yJbTaThl OLEHHUBaHKS Ha TUabeTUYeCKOH MOIeNu
meimn B6 ob/ob (Memmm B6.Cg-Lepob/J) addexruBroctn PPF1 mo cpaBHeHuro co cpenoii-
HOCHTEJIEM B OTHOLICHUH 3KUBJICHHMs IHA0ETHYECKUX paH. MCronp30Baiu AEBATHHENENbHBIX
camioB Mbimeir B6 OB/OB. 3a cyTku 10 HaHeCeHMs paHbl MbIIIEH B3BEIIMBAJIN H HE KOPMUJIU B
TE€YEeHHUE 5 4acoOB I ONPEAENICHUs] COAEpPKaHUs ITFOKO3bl HATOLIAK B KPOBU M3 XBOCTOBOM BEHBI.
Mpiieit paBHOMEPHO AENUIM Ha 2 pa3Hble TPYMIbl 00pabOTKH MO MacCe W COAEPIKAHHIO TITFOKO3bI.
Jlnst HaHeceHUsl paHbl MbllIel 00pHUBaIM, HAHOCHIIN KpeM It yaaneHus sosoc (Nair™), HaHOCHIN
paHbl HA ABYX y4acTKax Ha CMMHE (HcceueHHe TUaMeTpOM 5 MM), 3aTeM HaHOCHUJIM CHJIMKOHOBOE
KOJIBLIO, mporuTaHHoe 70% crupToM (C BHEIIHEH OKPY KHOCTBIO 12 MM M BHYTPEHHEH OKPYKHOCTBIO
6 MM). Konbplio nmpuKpenysuin K OTKPBITOH paHe ¢ momoupto Vectabond™. Ha kaknoe KoJbLo
HAKJIaJbIBAJI 110 YETHIPE IIBA, YTOOBI CHIIMKOHOBOE KOJIBIIO OCTABAJIOCH MPUKPETIJICHHBIM K PaHe Ha
npoTsbkeHun Beero skcnepumenta. Hanocunu 30 mxn PPF1 u kOHTpOss HEMOCPENCTBEHHO HA
BEPXHIOK YacTh paHbl U 00€ paHbl 3aKpbIBaJIu KycoukoM Tegaderm™. ITpoBoamim eKeCyTOYHYIO
obpabotky nmytem unbekin PPF1 u xontpons BHyTps Tegaderm™, nokpsiBaromero paHsl. YToObl
BU3yaJIN3UPOBATh panbl, Tegaderm™, KOTOPBIN MOKPBIBAJ PaHY, OTPE3AIH U PAHY CHOBA 3aKPbIBAJIH
cBeskuM KycoukoM Tegaderm™. [Tpu ymepIuBieHUN KOJbLA YOAJSUTH, & PAHBI BBIPE3aJH CO CITHHBI
111 TUCTOJIOTUU.

3aKUBJICHUE PaH €KEeCYTOYHO OLICHUBAIM IyTeM ONPENENEHUs CTENEeHH 3aKPbITHs PaHBI
Pasmep panbl H3MepsUTH C TOMOLIBIO KaMephl U TOYHOH MaciTabHo muHelkn. OKkoHYaTenbHbIH cOop
TKaHU BbINONHAIU B CyTKH 10 1 14. Tkanu paznensany Wi JU3UPOBAIN U AaHATU3UPOBAIU HA IPEAMET
MapKepoB BOCHAJEHHs CTAHJAPTHBIMH THCTOJOTHYECKHMMH U OHOXUMHYECKUMH CIoco0amy,
BKIroUaromumMu B ce0s ummyHorucroxumuio, (RT-PCR, H&E wu npyrue crneunanbHble
OKpALIMBAHMU.

Ha ¢wmr. 23 nokazana oOmas cxema skcriepuMenTa. Kaninm KpoBH yKa3bIBalOT HA TO, KOTAa
KPOBb COOMpaNU Ui U3MEPEHUs! COAEp KaHUs TJIFOKO3bl HATOINAK. B CyTKM 2 HAHOCHIIN KOXKHYIO
paHy, a B CyTKH 1-7 BBINOJHsUTH BHyTpUBEeHHOE (1v) BBeneHue 1o3bl. Ha ¢mr. 24 mokasaH npoueHt
paHbl, BCE €llle OTKPBITOM B HEKOTOPblE MOMEHTBI BPEMEHU IIOCJI€ HAHECEHHUs] PAHEHBI, B NEPBOM
uccnenoBanun (uccnenosanue 1). Mprmeit oopadarsiBanu audo PPF1 (150 mki) B TeueHue 7 CyTOK,
ar00 KOHTPOJIEM B BHJE CONEBOro pactsopa. Uepes 10 cyTOk pa3mMephl OTKPBITHIX PaH y JKUBOTHBIX,
nojy4aBmux 00paboTky ¢ momompto PPF1, Obutn 3HaYMTENbHO YMEHBIIEHBI 10 CPABHEHHIO C
TaKOBBIMH y 00pabaTbIiBa€MbIX KOHTPOJIEM B BUJE COJieBOro pacteopa (**p < 0,006 mo HemapHOMY

T-kpurepuro).
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Ha ¢ur. 25 nokazaH npouLEHT paHbl, BCE €lle OTKPBITON B HEKOTOPbIE MOMEHTHI BPEMEHHU
NOCJIe HAHECEHHsI paHbl, BO BTOPOM HCCIIeZIOBaHUU (HcchenoBanue 2). Mpiwmeit oOpabarbiBanu b0
PPF1 (150 mkn) B TeueHue 7 CyTOK, JIMOO KOHTPOJIEM B BHUIE COJIEBOrO pacTtBopa. Hepes 8 cyTok
pa3sMepbl OTKPBITBIX paH y >KUBOTHBIX, IMOJNydYaBIIUX 00paboTky ¢ momombio PPF1, Oputn
3HAYUTEJILHO YMEHBIIEHbI MO0 CPAaBHEHHIO C TaKOBBIMU y 00palaThIBa€MbIX KOHTpPOJIEM B BHIE
cojieBoro pacteopa (**p < 0,0018 no HemapHomy T-kpuTepuro).

Ha ¢wur. 26 nokasan npoLEHT paHbl, BCE €lle OTKPBITON depe3 11 cyTok mociae HaHeCeHUs!
pasbl, ¢ oObenuHEHNEeM JaHHbIX uccaenoBanuii 1 u 2. [lonyvasmue o6paborky ¢ nmomornsto PPF1
JKMBOTHBIE IEMOHCTPUPOBAJIM CTATHCTUYECKH 3HAYNMOE CHI)KEHHUE TPOLIEHTA PaHbl, OCTaBaBIIEHCS
oTkpbiToii uepe3 11 cyrok (**p < 0,006 mo HenmapHOoMy T-kputepuro). Pasnuume mexny
nojiy4aBiiuMu 00paboTky ¢ momombio PPF1 u monydaBmumu o0paboOTKy Cpemoi-HOCHTEIEM
JKMBOTHBIMHU B CyTKH 10 ObU10 01MHAKOBO 3HAYMMBIM (** p < 0,006 no HenapHoMy T-kpuTepuro).

Ha ¢ur. 27 u ¢ur. 28 npencrasieHsl pe3yJbTaTbl HCCIECAOBAHUS C HCIOJb30BAHHUEM
BBOIUMBIX MeCTHbIM nyTeM PPF1 wmu cpensi-HOcHTens B paHbl Mblieii B6 ob/ob (mbrmeit B6.Cg-
Lepob/J). Ha ¢ur. 27 nokazana mapagurma UCCIEAOBAHUS €KECY TOUHBIX BBeIEHHH 30 MKJI MECTHOTO
PPF1 unu KOHTpPOJIS B BUAE CPEAbI-HOCUTENS, BBOJUMBIX B paHbl. HaHeceHne paHbl BBITOIHIN, KaK
ornucaHo Ha ¢ur. 23. Ha ¢ur. 28 npeacraBieHbl pe3yabTaThl UCCIETOBAHUS MECTHOTO BBEIEHUS C
yKa3aHHEM MPOLICHTA IJIOLIAI1 TIEPBOHAYAIbHON paHbl, ocTaBlieics nocie 10 cyrok obpaborku. Ha
¢ur. 28 nokaszano, yto PPF1 3HaunTENIbHO YMEHBIINII IPOLIEHT OTKPBITON paHbl, OCTABLICHCS uepes
10 cyTOK, IO CPaBHEHUIO C KOHTPOJIEM B BUIE CPEABI-HOCUTEIIS.

ITo MeHbLIEll MEpe B HEKOTOPBIX U3 paHee OMHUCAHHBIX BAPHAHTOB OCYILECTBICHUs OJUH UJIH
HECKOJIbKO 3JIEMEHTOB, HCIIOJIb3YEMBIX B OHOM BapHaHTE OCYIECTBICHHS, MOTYT B3aHMO3aMEHsIeMO
UCIIONIB30BAThCSl B JPYrOM BapHaHTE OCYIIECTBJIEHHUS, €CIM Takas 3aMeHa TEXHUYEeCKU He
ocymectsuma. CrienparictaM B JaHHOH 001acTH Oy IeT MOHATHO, YTO Pa3JInYHbIe NPyTHE YTy LCHHUS,
JONOJHEHHsI U MOIU(UKAIIMU MOTYT OBbITh ClleNaHbl B CIIOCO0axX M CTPYKTYpax, OMHMCAHHBIX BBIIIE,
0e3 oOTKIOHeHHWs OT oObema 3asBIeHHOro wu3o0pereHus. Ilpenmonaraercs, 4YTO BCE TaKHUe
MOAU(UKALIUY U MI3MEHEHUS BXOIAT B 00beM N300peTeHus1, OnpeieisieMblii puiaraeMoit hopmy ot
n300peTeHusI.

CrnenmanucraM B TaHHOH oOnacTu OyAeT MOHSATHO, YTO B IIEJIOM TEPMHHBI, HCHIOIb3yEMbIE B
HACTOsIIIEM JIOKYMeHTe M OCOOeHHO B mpuiiaraeMoii ¢popmye nsodpereHus (HanpuMep, B IJIaBHON
YacTH npuiaraeMoi (GopmyJibl H300peTeH s ), 0OBIYHO MOAPA3YMEBAIOTCS KaK «OTKPBITHIE» TEPMUHBI

(HanpuMep, TEPMUH «BKIIOYAIOIINH B ceOs» clielyeT HHTEPIPEeTUPOBATh KaK « BKIIFOYAIOIIHHA B ceOs
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0e3 OrpaHUYEeHUS, TEPMUH K UMEIOIIUIT) CJIeNyeT HHTEPIPETHPOBATh KAK « IMEIOLIHIA 10 MEHbIIeH
Mepe», TePMHUH «BKJIOYAaeT B ce0s» CleAyeT HHTEPIPETHPOBAaTh KaK «BKJIIOUaeT B cebs Oe3
orpaHu4eHus» U T. A.). Kpome Toro, crnenuanicraM B JaHHOW oOnactu OyeT MOHSTHO, YTO, €ClIU
UMEeTCsl B BHIY KOHKDETHOE YHCJIO 3asiBJIIEMbIX MPH3HAKOB, TO TaKOE HaMepeHHe OyIeT 4eTKO
U3JI0XKEeHO B (opMmysie H300pETeHHs, U B OTCYTCTBUE TAaKUX IPU3HAKOB TAaKOE€ HAMEPEHHE
otcyTcTByeT. Harmpumep, 1utst o0nerdeHus HOHUMAaHUS CIeAYIOLIHe TPUIaraeMble MyHKThI ()OPMYJIbI
n300peTeHUs MOTYT COAEPIKATh MCIIOJIb30BAHUE BBOIHBIX (hpa3 IO MEHBIICH Mepe OIUH» U KOIUH
WM HECKOJBKO» JJIsl BBeNEHUs (PopMyJupoOBOK (hopmyisl m3o0pereHus. OQHAKO HCHOIB30BAHUE
Takux (pas He JOUKHO TOJIKOBATHCS KaK O3HAUAIOLIEe, YTO BBEICHHE 3asBJISIEMOrO MpPU3HAKA B
€IUHCTBEHHOM YHCJIE€ OrPAaHWYMBAET JIFOOOW KOHKPETHBIH NyHKT (opmyssl H300peTeHws,
COZep KalU TAKOM BBEAEHHBIH 3asBJIIEMbIN MMPU3HAK, BAPUAHTAMH OCYIIECTBJICHUS, COAEPKALIUMHI
TOJIbKO OJIMH TaKOW MPHU3HAK, AAXKE €CIU TOT K€ MyHKT (POPMYJIbI H300pETeHHs BKIIOYAET B ceOs
BBOJIHbIE (hpa3bl «OAMH WM HECKOJBKO» WM «IO MEHbIIEH Mepe OJWH» U HCIHOJb30BAHUE
€IMHCTBEHHOIO YKcia (HampuMep, MPU3HaK B EAMHCTBEHHOM YHCJIE CJIENyEeT MHTEPIIPETUPOBATD KaK
«TO MEHbIIEH Mepe OAMH» WIM «OJUH HJIM HECKOJBbKO»), TO K€ CaMO€ BEPHO U B OTHOLICHHHU
HCIOJIb30BAHMsI MHOXKECTBEHHOIO UHCa JJ1s1 BBEIEHUs 3asBJIsieMbIX pU3HakoB. Kpome Toro, naxe
€CJIM TOYHO YKa3aHO KOHKPETHOE KOJIMYECTBO BBEIEHHBIX 3asBJISIEMbBIX MPU3HAKOB, CIIELIUAIICTAM B
TaHHON oOynacTh OyJIeT MOHATHO, YTO TaKO€ YIOMHHAHHE JIOJDKHO HHTEPIIPETHPOBATHCS Kak
O3Hauarollee Mo MEHbIIEeH Mepe YIOMSHYTOe KOJIMYeCTBO (HampuMep, MpOCTOe YIOMUHAHHE «IBYX
NPU3HAKOBY» 0e3 APyrux Moau(MKaTOpPOB O3HAYAET MO MEHBLICH Mepe JABa MPU3HAKA WU JIBA WIH
Oonee mpusHakoB). Kpome Toro, B Tex citydasix, KOrjaa UCHOJIB3YIOT MPEAIONOKEHHE, aHAJIOTHYHOE
«1no Mmenbinei Mepe onHomy u3 A, B u C, u T. 1.», TO Takasi KOHCTPYKIHs MPeNyCMaTPUBaeT TOT
CMBICJI, YTO CIIELHUAIUCT B JAHHOW O0JIACTH BKJIAIBIBAET B MPEIAIOJIOKEHUE (HATIPUMED, «CUCTEMA,
MMeEIOIIast 0 MeHbIIeil Mepe onuH u3 A, B u C», Oyner Bkmouars B cebst 6€3 OrpaHUYeHUs] CHCTEMB,
KOTOpbIe UMeT A ornenbHO, B otnensHo, C otnensHo, A u B Bmecte, A u C Bmecte, B u C B™mecrTe,
w/umn A, B u C BMecte, u T. 1.). B Tex ciy4asix, Korjga UCIONB3YIOT NMPEANONI0KEHIe, aHAIOTHIHOE
«1o MeHblIIeit mepe ogHomy u3 A, B i C, u T. 1.», B 1eJIOM, Takasi KOHCTPYKIIUS MPEAy CMaTPUBAET
TOT CMBICJ, YTO CHELMATUCT B JAHHOW OOJAaCTH BKJAABIBAET B MPENIOJIOKEHHE (HArpuMep,
«CHCTeMa, IMeIOIIast o MeHblIel Mepe onuH u3 A, B u C», Oyner Bximouars B cedst 0e3 orpaHn4eHust
CUCTEMBI, KOTOpble UMEIOT A oTnenbHO, B otnensHo, C otnensHo, A 1 B BMecte, A u C Bmecte, B
C Bmecre, w/unu A, B u C Bmecte, u T. 1.). Kpome Toro, cnerpaniucram B JaHHOM oOjactu Oynmer

MIOHSITHO, YTO (PaKTUYECKH JIFOObIe pa3JeIuTeNIbHbIe CJIOBO W/wiH (ppa3y, MPencTaBysIFOIINe Ba WIN
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Oonee anbTepHATUBHBIX TEPMUHA, Oyab TO B ONMUCAHUHU, (HOpMyJie H300OpeTeHUsT WK rpad@uyecKux
MaTtepuajax, CJICAyeT MOHUMATh KaK BO3MOXXHOCTH BKJIFOUEHUSI OAHOI'O U3 TCPMHUHOB, JTIO6OFO us3
TEpPMUHOM T 00oux TepmuHOB. Hanmpumep, ppasy «A wiu By cienyer moHMMaTh Kak BKIFOUEHUE
BO3MOKHOCTEH « A» wiu «B», unu «A u By.

Kpome Toro, ecinu mpu3HAKH WIN aCMEKThl HACTOSIIETO PACKPBITUS OMHCAHBI B TEPMHHAX
rpynn Mapkyina, cenydanucTaM B JaHHOW oOyacTu OyJleT MOHSTHO, YTO HACTOSIIee PaCcKphITHE
TaKXKX€ TaKUM O6p2130M OMUCaHO B TEPMHHAX .]'IIO6OFO OTACJIbBHOIO 4j€Ha WJIN NOATPYMIIIBI YJICHOB
rpynnel Mapkyina.

Kak Oyzer HOHSITHO CHIeNUaINCTy B JAHHOW 00JacTH, JUIst JOOBIX U BCEX LieNel, HarpumMep, C
TOYKH 3pPEHHs] MPENOCTABJICHUS MHUCbMEHHOIO OINMCAHMs, BCE JMANA30HBbL, pPACKpbIBA€Mble B
HACTOSILIEM JIOKYMEHTE, TaKXKe OXBATbIBAIOT JIOObIE M BCE BO3MOXKHBIE IOAIUANA30HBI U
KOMOMHAILMY TOANana3oHoB. JIo0ol yKka3aHHbIM TUAMA30H MOYKHO JIETKO MOHSTh KaK JOCTATOYHO
OIMUCHIBAIOINUI U TIO3BOJISTIOLIMK Pa3OUTh OJUH U TOT K€ AMANA30H IO MEHbIIeH Mepe Ha PaBHbIC
IMOJIOBUHBI, TPETU, YETBEPTHU, IIATHIC YaCTU, ACCATHIC YaCTU U T. O. B xadecTBe HEOTrpaHUYNBArOIECTO
npuMepa Kakabld 00Cy)KIaeMblii B HACTOSLIEM TOKYMEHTE AHMANa3OH MOXHO JIETKO pa30uTh Ha
HIDKHIOIO TPETh, CPETHIOK TPETh U BEPXHIOK TPeTh U T. A. Kak Takke OyaeT NOHSTHO CIELHAIICTY
B IAHHOW 00JIACTH, BCE BBIPAKEHUSI, TAKHE KAK «JI0», KTI0 MEHbIIEH Mepey», «OOIbIIe YeM», K MEHBIIE
4eM» U MOJO0OHbIE, BKIIOYAIOT B ce0s yKa3aHHOE YMCJIO U OTHOCATCS K JHana3oHaM, KOTOpble fajee
MOTyT 6BITI> p2136I/ITbI Ha OOAAHAIIa30HbI, KaK OIIHCAaHO BbIIIC. HaKOHeL{, KaK 6y):[eT IIOHATHO
CHELUATNCTY B JAHHOW OOJNACTH, AUANa30H BKIOYAET B ceOs KaXAblil OTAEIbHBIA 4ieH. Takum
o0pa3oM, Hampumep, TpyImna, uMeroias 1-3 aJieMeHTa, OTHOCUTCS K TpyTnaM, UMeroimum 1, 2 uiu 3
snemenTa. [logoOGHbIM 00pa3om, rpymnna, uMeromast 1-5 3J1leMeHTOB, OTHOCUTCSI K TPy TIIaM, UMEIOLITIM
1, 2, 3, 4 unu 5 31eMEHTOB, U TakK Jaliee.

XoTsl BBIIEU3NIOKEHHOE H300peTeHne ObLIO OMUCAHO IOBOJIBHO MOAPOOHO C ITOMOIIBIO
WUTFOCTPALUI U MPUMEPOB B LENAX SICHOCTH MOHUMAHUS, JJISl CIICLUAJIFCTOB B JAHHOW 00J1acTh B
CBeTe Uel HACTOSIIIEr0 H300PETeHNs MOHSATHO, YTO MOTYT OBITh BHECEHBI OTPE/IeIeHHbIE U3MEHEHUS
1 Monudukamy 6e3 OTKIOHEHHS OT CYyTH U oObema npuiaraeMoi popmy bl H300peTeHMs.

COOTBETCTBEHHO, BBIMIEU3JIOKEHHOE OMHUCAHUE TPOCTO HWJUTOCTPUPYET  MPHUHLIUIIBI
HacTosimero u3ooOpereHusi. CredayeT y4MTBHIBaTb, YTO CIHELMATUCTHI B JAaHHOH 00JacTH MOTyT
paspabaThiBaTh pa3JIMYHbIE YCTPOWCTBA, KOTOpPbIE, XOTS W HE OIMHUCAHBI WM HE TMOKa3aHbl B
HACTOSIIEM JIOKYMEHTe SIBHO, MNPEeNyCMATPUBAIOT MPUHIMIIBI HACTOSILIEr0 W300peTeHHus |

OXBATBIBAIOTCS €r0 CyThi0O U oObeMoM. Kpome Toro, Bce mpumepbl U yCIOBHbIE (OPMYITHPOBKH,
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NpUBEIEHHbIE B HACTOSALIEM JOKYMEHTE, B OCHOBHOM IpEeIHA3HAYEHBI U MOMOIIM YHTATEIO B
MOHUMAaHUHU NMPUHLUIIOB HACTOALIETO I/I306peTeHI/Iﬂ n KOHL[eHL[I/II\/'I, BHECCHHBIX aBTOpAMU HACTOALLECTO
U300peTeHus] B pa3BUTHE NAaHHON O0JACTH, U HE NOJIKHBI PACCMATPUBATHCS KaK OrPAHUYMBAIOIINE
TaKNE€ KOHKPETHO NEPECUUCTICHHBIC TPUMEPDI U yCJIOBUSA. Bonee TOr0, BCE YTBCPXKACHUA B HACTOSALLIEM
IOKYMEHTe, U3JIaralol(ie TPUHIHIbL, AacleKThl W BAPUAHTBl OCYLIECTBJIEHUS HACTOSLIErO
N300peTeHns], a TAKXKEe ero KOHKPETHbIE NMPUMEPBI, MpeIHa3HAUEHbl OXBATHIBATh KaK CTPYKTYpPHBIE,
TaK 1 q)YHKL[I/IOHaJ'IbeIe €ro 3KBUBAJICHTHI. KpOMe TOrQ, NpeAnoOJIaracTCs, 4YTO TAKUC S3KBUBAJICHTDI
BKJIFOUAKOT B ce0sl KaK M3BECTHBIE B HACTOSIIIEE BPEMSI SKBUBAJIEHTBI, TAK M SKBUBAJICHTBI, KOTOPBIE
OynyT pa3paboTaHbl B OyAylueM, TO €CThb JIIoOble pa3pabOTaHHBIE 3JIEMEHTBI, KOTOPBIE BBITOJHSOT
Ty ke (DYHKIHIO, HE3aBHCUMO OT CTPYKTYpbL boyiee TOro, HUYTO U3 PACKPHITOrO B HACTOSIIEM
IOKYMEHTe He MpeIHa3HAuYeHO JJIsi MyOIIMYHOro O3HAKOMJICHHS, HE3aBHCHUMO OT TOT'O, YKa3aHO JIU
TAKO€ PACKPBITHE SIBHO B (popMyie u300peTeHus.

ITostomy o00BEM HacTOSIIEro HU300peTEeHHs He TNpPeAHa3HaueH Uil OrPaHUYCHUs
WIUTIOCTPATUBHBIMU BapUaHTaAMU OCYILICCTBJICHUA, TOKA3dHHBIMHU W OINHNCAHHBIMHU B HACTOSALIEM
nokymeHnte. Ckopee, 00beM M CyThb HACTOALIErO H300pPETEHUS ONPENEeNAOTCS INpHiIaraeMoi
dopmynoit m3obperenust. Cornacuo 35 U.S.C. §112 (f) wmu 35 U.S.C. §112 (6) npsimo onpeneneHo,
410 B hopMyIie n300peTeHNs OrpaHUYNTEIbHAS YaCTh MyHKTA (GOPMYJIbI HCIIOIB3YETCsI TOJILKO TOTTA,
KOra TO4Has pasa «peaHa3HAYEH IS WM TOYHAs pasa «CTaaus IUIsh» YKa3aHa B Hadaje TaKoH
OTPaHWYHUTEHHON 4YacTH TyHKTa (OPMYJIbI, €CIIH Takash TO4YHas (pasa HE HCIOIb3YETCS B
orpaHu4HuTeNbHON YacTu myHKkTa (opmysnsl, To 35 U.S.C. § 112 (f) wm 35 U.S.C. §112 (6) He

IMPUMEHSIETCSI.



DPOPMVYJIA H3OBPETEHUA

1. Coco0 3axxuBneHus paH y cyObekTa, Ipu 3TOM Crocod MmpeaycMaTpUBaeT BBEIEHUE
OenxoBoit ppakiun riasmel kpou (PPF) cyObekTy B konndecTBe 3pPEeKTUBHOM JJIs1 YTy YIIEHUS
WJIH YCKOPEHHsI 3aKUBJIEHHsI paH, npu kotopoM PPF conepkut ot 83% no 95% anbOymuHa mo

OTHOLIEHHIO K O0IIeMy COmepsKaHHIo Oenka.

2. Cnocob no 1. 1, mpu koropom PPF npencrasinsier coboii kommepuecku noctynuyto PPF.

3. Cnoco6 mo 1.1 wnm 1.2, mpyu KOTOPOM BBEACHUE BBIMOJIHAIOT MO MEHbIIEH Mepe 3 JTHS

TONPSIA.

4. Cnocob mo jmrodomy u3 mm. 1-3, mpu KOTOPOM BBEACHHE OCYINECTBISIOT B TEYSHHE OT

TpPeX A0 YETBIPHAALATH JHEU NOAPSN.
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