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JEUTEPUPOBAHHBIE TPOU3BO/IHBIE 2-(MMHJIA30JI-4-UJT)-3TAHAMMUJL
HNEHTAHJIAOBO¥-1,5 KHCJIOTHI

Onucanue

Uzobpererne oTHOCHUTCS K (papMaleBTHYECKOW XHUMHUU W TPEACTaBIsIET COOOH
IeHTEepUPOBAHHBIE IPOU3BONIHBIE 2-(MMUAA301-4- WIT)-3TaHAMU IEHTAaHAUOBOM- 1,5 KUCIOTHI WK
ux (papManeBTHUECKH MpHeMieMble cONU. J{aHHBIE COETUHEHHUs MPOSBISIFOT TEPATIEBTUYECKYIO
AKTUBHOCTb B OTHOIIEHUH MH(EKIINOHHBIX 1 BOCTIAJUTEIBHBIX 3a00JI€BaHUI.

WnpexunonHbie 3a00NeBaHUs 3aHUMAIOT TPETbE MECTO CPEeAd MPUYHH CMEPTHOCTH
JMoziel TI0 BCeMy MHPY, CPEAH KOTOPBIX OOJbIIAs YaCTh MPUXOIUTCS HA BUPYCHBIE 3a00/IeBaHUSL.
MHorue BUPYCBHI MOPaXKaIOT AbIXATENbHBIEC IIyTH, HOCOBBIE XOIbI, TOPJIO, OPOHXH, JIETKHE, B CBSI3H
C uYeM TaKHhe BUPYCHbIe HMH(EKIHH cOoOpaHbl B TPYMIIY OCTPBIX PECIHUPATOPHBIX BUPYCHBIX
uadexmuii (OPBU), nockonbky o0namaroT Takxke U OOIIHOCTBIO KIMHHYECKHUX CHMIITOMOB.
Bupycsl rpunmna takske otHocstes k rpynne OPBU, onHako BbieneHbl B OTAENbHYIO TPYIY B
CBSI3U C T€M, YTO BO3IEHCTBYIOT CHCTEMHO Ha Bechb opraHusM. IIpmumHoii OPBU moryT ObITh
Oojiee IBYXCOT pasfiMYHBIX BUPYCOB, mpeacraBureniell derbipex cemelicts PHK-comepkarmmx
BHUPYCOB (OPTOMUKCOBHUPYCHI, MAPAMHUKCOBUPYCHI, KOPOHABUPYChl M IMUKOPHABUPYCHI) U ABYX
cemeiicts [IHK-conepkaiux BHpycoB (ameHoBUpychl U reprecBupychl) [1, 2]. ITo uacrore
UH(QHUUUPOBAHUS TPUMI cocTaBisieT okono 15% (tunm A — 12%, B — 3%), maparpunn u
puHoBUpychl 10 50%, aneHoeupyc a0 5%, pecnupaTopHO-CUHUUTHANBHBIN BUpyC (PC) — 4%,
SHTEPOBUPYCHI — OKOJIO 1%, cMemanHble HHpeKmu — okoo 23% ciydaes. K rpymnmne BbICOKOTO
pPHUCKA OTHOCSITCSl AETH, Y KOTOPBIX 3a00JIeBaHUS PECTUPATOPHOTO TPAKTA COCTABISIFOT A0 90%
Bcell MH(EKIIMOHHON MaTooruu u 65% OT BCeX perucTpupyeMbIx 3a0oneBaHuii [3].

HecmoTpss Ha ycmexu, NOCTUTHYTble B MEIULMHE 3a IOCJIEIHHE AECATHIIETHs, B
YACTHOCTH B JieueHUH WH(PEKUUOHHBIX 3aboneBanuii, OPBU u BupyChI rpummna mpoOmOILKAIOT
OCTaBaThCs CEPbE3HON MpoOJIeMON 3ApaBOOXpaHEHUs! Uil OOJNBIIMHCTBA CTPAaH MHpa H3-3a
Ype3BbUAHO BBICOKOTO YPOBHS 3a00J€Ba€MOCTH, OOBIYHO HOCSIIErO XapakTep CE30HHBIX
SMUAECMUN.

Haubonbiiee snuneMudeckoe 3HaUYSHHE UMEIOT BUPYCHI rpunmna A U B, BbI3bIBaroIne
€KErofHble SMUIEMHH, SKOHOMHUYECKHH yIepO OT KOTOPBIX HMCYHCISIETCS MWIIHApAaMU
nomnapoB CIIIA. B Poccum exeromHblii CyMMapHBIH 3KOHOMHUYECKHH yuiepOd OT rpumnma

OLIEHMBAETCS SKCIIEPTAMHU B CYMMY, TOCTUTAOIYI0 40 Mutnapaos pyonei. B Mupe kaxmpiii rox



2

or rpunmna norudaroT 250-500 Thicsu YenmoBek. B MHOrOYHMCIEHHBIX HCCIEIOBAHUSAX TOKA3aHA
NIOCJIEZIOBATENbHAS CBSI3b MEKAY TPHUIIIIOM U OCTPBIM HH(papKTOM MHOKapza [4].

YuuTBIBas, YTO HEBO3MOXHO TMpPEICKA3aTh AHTHICHHYIO CTPYKTYpy Oyaymiero
SMUAEMUYECKOr0  (MaHAEMUYeCKOro)  BHpyca,  3a0JaroBpeMEHHOE  KOHCTPYHPOBAHHE
3¢ EeKTUBHBIX BaKLUWH 3aTPYAHUTENBHO, TIO3TOMY BAKHO HUMETh B apCeHasle JICKApCTBEHHbIE
cpeactBa s NpOPWIAKTUKM H JieueHHWst 3a00eBaHUIl, BBI3bIBAEMBIX B TOM YHCIE
BBICOKOMATON€HHbIMU LITaMMaMu BUpPycoB. Ilpu 5TOM, kak mokasana cuTyauus ¢ NaHAEeMUEH
COVID-19 Bo BCeM mupe [S5], 11 CBOEBPEMEHHOTO 00ECTIEYeHUs TPaKIaH MPOTUBOBHPYCHBIMU
JEeKapCTBEHHbBIMH  CPEICTBAMH B  VCJIOBHSX  IMAaHAEMHUH  LIEJIeCOOOpa3HO  CO3NaHHe
rOCyJapCTBEHHBIX PE3€PBOB TakUx cpencTB. CTpaTerudyeckue rocyJdapCTBEHHbIE PE3EepPBbl Ha
ciy4yall MaHAEeMHUH TOAJIEKAT AOJITOCPOYHOMY XPAaHEHHIO W OOHOBJICHHIO 10 MCTEYEHHU CPOKa
TOJHOCTH 3ape3€PBUPOBAHHBIX JIEKAPCTBEHHBIX CPEACTB. B TakoW CUTyalluu KpailHE Ba’KHBIM
SBJISIETCS YBEJIMYEHHE IOJTOCPOYHOW CTAOMIIBHOCTH [IJIsI TPOIJIEHHS CPOKOB XPAHEHUS H
CHIDKEHHsI TOCYJApCTBEHHBIX 3aTPaT Ha CO3AaHHWE W OOHOBIIEHHE CTPATETHYECKUX PE3EPBOB
MIPOTUBOBUPYCHBIX CPEACTB.

CrnenoBarenpHO, CYIIECTBYET MOTPEOHOCTD B pa3pabOTKe HOBBIX CPEACTB U JOCTYITHBIX
TepaneBTHUECKUX (HopM st iedeHust u npodriaktuky rpunna 1 OPBU.

[ToreHUManbHO TPUBIEKATENBHON CTpaTerHel YIy4IIeHHs MeTabONNYeCKHX CBOWCTB

JIeKapCTBa sBJsieTCs MOgU( UKLy nefreprem [6].
OnHako, U3 YpOBHS TEXHUKH U3BECTHO, UYTO NMPU MOAH(UKALINY efiTeprieM BO3MOKHO CHUKEHHE
AKTUBHOCTH JIEKQPCTBEHHOIO CpeacTsa. Hampumep, OeUTepUpOBAHHBIA aHAJOr TOPMOHA
5CTPOr€Ha  MPOSIBJISIET  3HAYUTEIbHO  CHIJKEHHYK)  aKTUBHOCTb, IO CPaBHEHHIO C
MPOTOHUPOBAHHBIM  aHANOroM. Takxke, H3BECTHO, 4YTO Yy  BBICOKOAEHTEPUPOBAHHOIO
OCH3MIMEHNIIMIIIMHA 3aMETHO CHH)KAETCsI aKTUBHOCTh B OTHOLIEHUH OaKTepUil IO CPABHEHUIO C
NPOTOHHPOBAHHBIM aHTUOMOTHKOM [7]. [leliTepupoBaHie COSAMHEHUI MOJKET HETIPENICKa3yeMbIM
o0pa3oM BIHSTH CBOWCTBa BellecTBa. IIpy 3aMeHe B MOJEKyJe OJHOIO aroMa Ha €ro U30TOIl
MEHSIFOTCS] COOTBETCTBYIOLME XUMUYeCckue cBsA3U [8]. B 3aBuUCMMOCTH OT CBONCTB U CTPYKTYpbI
UCXOJHON MOJIEKYJIbI JEUTEPUPOBAHUE MOXKET MIPUBECTU K PA3HOHAINIPABIECHHBIM NeHCTBUAM. Tak,
U3 YPOBHS TEXHUKH U3BECTHO, YTO MIPUCOECUHEHHUE aTOMA JEUTEpPHUsl KO BTOPOMY aTOMY yIiepoaa
1,1-gudrop-2-2- AUXIOPITHIMETIIIOBOTO 3(pHpa YBETUYUBAET CKOPOCTh PA3JIOKEHHs JaHHOTO
COEMHEHMUSI TI0O CPABHEHUIO C HEIEUTEpUPOBAHHBIM aHAJIOTOM [9].

ABTOpaMH HACTOSILIEro M300peTeHHs OBUIM MOJy4YeHbl Pa3IUYHbIe ACHTEPUPOBAHHBIC
MPOU3BOAHBIE 2-(MMUAA30I-4-UJT)-3TAHAMU]T TEHTAaHANOBOM- 1,5 kuciaotel popmyisl (1), a Takke
HEOXKMIAHHO OOHApYy’KE€HO, YTO OHM 0O0jajmaroT Ooyiee ATUTETBHBIM CPEIHMM BpPEMEHEM

npebsiBanms B opranmsme (MRT, mean residence time) u crabunbHOCTBIO. [Ipy 3TOM Hanmnuue B



COCIUMHEHNUN aTOMOB I[efITepHﬂ HHUKaK HE CHHXKACT Q)apMaKonomquKy}o AKTUBHOCTL JAHHOI'O

BEIICCTBA.
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Hwxe npueneHbl ompeneneHuss TEPMHHOB, KOTOPBIE HCIONB3YIOTCS B OIMHCAHUU
HACTOSIIIETO H300pETEHHUS.

Ecnu He ykazaHo nHOE, BCE TEXHHUYECKUE H CIIEIHAIbHbIE TEPMHUHBI, HCTIONIb30BAHHBIE B
JAHHOM KOHTEKCTE, IMEIOT OOIIEMPUHATOE B TAHHON OOJIACTH TEXHUKU 3HAUEHHE.

«CTaOUIBHOCTE» TIPENCTABIAET COOOH CIIOCOOHOCTh JIEKAPCTBEHHOI'O CPEACTBA
COXPaHATh B 33JJaHHBIX NPEAeNiax CBOWCTBA M XAPAKTEPUCTHKH KAueCTBa B TEUEHHE €ro CPOKa
TOTHOCTH (CpOKa XpaHEHUs1) U MepHoAa MPUMEHEHUs IPU COOJIFOACHNH YCTaHOBIIEHHBIX YCIOBUH
xpaHeHusa. CTaOMIBHOCTH JIEKQPCTBEHHOTO CPEACTBA SIBISETCS HEOOXOMUMBIM  YCIOBHEM
o0ecreyeHns1 ero TepaneBTUIeCKoro 3(pdexra Win OTCYTCTBUS Y HEro MOOOYHBIX peakuuii. B
3aBHCHUMOCTH OT COXPAHSEMBIX CBONCTB U XaPaKTEPUCTHK KAYECTBA PA3IUYAIOT CIICAYOLINE THITBI
CTa0MJIBHOCTH JIGKAPCTBEHHBIX CPEACTB: — XUMHYECKYI CTaOMIIBHOCTh, MPH KOTOPOHU
COXPAHSIOTCS XMMUYECKasl LeIOCTHOCTh M aKTHBHOCTh ACHCTBYIOLIETO BELIECTBA B IMpenenax,
yYKa3aHHBIX B crierudpukanuy. B Tom ducie BkirodaeT B ceds GOTOCTaOMIBHOCTD; — (DU3UYECKYIO
CTa0MJIBHOCTb, TIPH KOTOPOH COXpAHSIOTCA MEepBOHA4YANbHbIE (PH3UUECKHE CBOMCTBA
JIEKapCTBEHHOT'O CPENCTBA, B TOM YHWCIIE BHEIIHUN BUA, BKYC, OIHOPOOHOCTh, PACTBOPHMOCTD,
CYCHEHIUPYEMOCTb U JpP.; — MHUKPOOHOJOTHUYECKYIO CTAOUIIBHOCTD, IPU KOTOPOH COXPAHSIOTCS
CTEPWIBHOCTD, MJIH MUKPOOHOJIOTHYECKast YUCTOTA JIEKAPCTBEHHOTO CPENCTBA B COOTBETCTBUU C
YKa3aHHBIMU TPeOOBaHUAMH, WIH 3PPEKTUBHOCTh BXOASIINX B €r0 COCTaB AHTHMMUKPOOHBIX
KOHCEPBAHTOB B YKA3aHHBIX IMpeeiax; — TOKCHKOJOTHUECKYIO CTaOUIBHOCTh, P KOTOPOH He
NPOMCXOAUT  3aMETHOIO  TMOBBIIIEHUS TOKCHYHOCTH  JIGKAPCTBEHHOrO  IIperapara; —
TEPareBTHUECKYI0 CTAaOMIBHOCTh, MPHU KOTOPOH TepameBTHYeCKUH 3(P(EeKT JeKapCTBEHHOTO

rpenapara OCTaeTCsl HEU3MEHHbBIM.
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«Cpennee Bpemsi mnpeObBanus (MRT, mean residence time)» - mapamerp,
OTpeneNAoLINI cpefiHee BpeMsl HaX O3KASHHsI MOJIEKYJIbl JIEKAPCTBEHHOTO CPEJICTBA B OpraHU3Me
4eJIoBeKa.

«JlekapcTBeHHOE CpeAcTBO (mpemapar)» - BELIECTBO (MJIHM CMECh BEIIECTB B BHUIE
(hapManieBTHUECKOH KOMIIO3UIMK) B BUIE TaOJETOK, KarCyJ, CHUPOIOB, UHBEKIHHA, Mazed U
APYTUX TOTOBBIX (POPM, BCTYMAIOIIHE B KOHTAKT C OPraHU3MOM YEJIOBEKa, MPOHHUKAIOIINE B
OpTaHbl, TKAHU OPTaHHU3Ma Y€JIOBEKa, IPUMEHsIeMbIe IS PO UITAKTUKH, TUATHOCTUKH, JICUSHUS
3a0oneBaHus.

«@DapmarieBTuYecKasi KOMIIO3UIMA» ODO3HAYAEeT KOMIIO3ULIMIO, BKJIOUAIOMIYIO B cebs
coennHeHue obmeit Gopmynel I wu ero gapmManeBTHUECKH MPUEMIIEMYIO COJIb H, MO KpaiiHel
Mepe, OAMH W3 KOMIIOHEHTOB, BBIOPAHHBIX M3 TPYMIbI, COCTOSIIEH W3 (papManeBTHUECKU
npueMyieMblx W (papMaKOJIOTUYECKH  COBMECTHMBIX  HAIOJIHUTENEH,  PacTBOPHUTENEH,
pasbaBuTeNnel, HOCUTENEH, BCIIOMOTATENbHBIX, PACTIPENEISIOINX CPEACTB, CPEACTB JAOCTABKH,
TAKUX KaK KOHCEPBAHTbI, CTAOWJIN3aTOPBI, HAIMOJIHHUTEIH, MAC3HMHTErPAHTHI, YBIAKHUTEIH,
SMYJIBraTopbl, CYCHEHOMPYIOIIUE  AareHTbl, 3aryCTUTENH, IOACIACTHTENH,  OTAYLIKH,
apoOMaTU3aTOPbl, AaHTHOAKTEpHAJbHBIE AareHThl, (QYHTULUABI, JTYOPUKAHTBI, PETYISITOPHI
NPOJIOHTMPOBAHHON JOCTaBKH, BBIOOP M COOTHOIIEHHE KOTOPBIX 3aBHCHT OT HX HPHPOIBI,
criocoba BBEICHNST KOMITO3UIIMU U TO3UPOBKH. I [pumMepamu CyCeHIUPYIOIINX ar€HTOB SIBJISFOTCS
STOKCUJIMPOBAHHBIA U30CTEAPUIIOBBIN CIUPT, MOJIUOKCHITHIICH, COPOUTON U COPOUTOBBIH 3¢dup,
MHUKPOKPHUCTAUIMYECKAsT LEJUTI0I03a, METaruApOKCHI alFOMUHMSA, OEHTOHUT, arap-arap u
TparakaHT, a TaK)k€ MHbIe (papMalleBTUIECKH MPHUEMIIEMBbIE TIOBEPXHOCTHO-aKTHBHbIE BEIIECTBA,
U CMECH 3THX BEIIECTB. 3aIluTa OT NEHCTBUS MHUKPOOPTaHU3MOB MOXKET ObITh obOecreueHa ¢
MOMOIIBI0  Pa3HOOOPA3HBIX AHTHOAKTEPUANIBbHBIX U TPOTHBOTPHOKOBBIX areHTOB, HAMPUMED,
TAKUX Kak OCH3WJIOBBIH CIIUPT, YPOTPOIIMH, STHICHANAMUHTETPAYKCYCHAsT KUCIIOTa, OeH30HHas
KHCJIOTa, XJOpOyTaHON, COPOMHOBAsE KUCIOTA, MapadeHbl, alKIIMHPUANHNH, OEH3€TOHUH U HX
(dapMareBTHUECKH TpUEMJIEMble COJH W MOAOOHBIE UM cOoenuHeHHs. KOoMMo3uimust Moxer
BKJIFOYATh TAK)K€ M30TOHHYECKHE AareHThl, HampuMep, caxapa, XJOPHUCTbIH HATPUA U WM
nopoOHsle. [IponoHrnpoBaHHOE NEHCTBHE KOMITO3ULMH MOXKET ObITh 00ECHeueHO C MOMOLIBIO
areHTOB, 3aMeIIOINX a0COPOLMIO aKTUBHOTO Havajia, HAIPUMEp, TAKUX KaK THMAPOQHIbHBbIE
NOJMMEPHBIE  3aMEIUINTENH  BBICBOOOXKIEHHs, HANpUMep, MPOU3BOAHBIC  LIEJUIFOJIO3bI,
NOJIMATHJIEHOKCH], JKEJIAaTHUH, TOJMBUHWIOBBIA CHHPT, MOJUBUHIIUPPOIUIOH, AJbIHHATEI,
kapOboMepbl, ruApoGoOHbIE 3aMeNIUTENId BBICBOOOKICHMS, TaKWe KakK TIIHIepUIOereHar,
MOHOCTeapaT amoMHuHus. [IpruMepaMu monxoasmux HOCUTENeH, pacTBopuTenel, pasdasureneii u
CPEACTB NOCTaBKU SIBJISIFOTCS BONA, 3TAHOJ, MOJHUCIUPTHI, Oy(depHble PacTBOPBI, a TaKXKe HX

CMECCH, pPaCTUTCIIbHBIE Macjia (TaKI/Ie KaK OJIMBKOBO€ MaCJ'IO) U NUHBCKLIUOHHBIC OPTaHUYCCKUEC



CIOXKHBIE >PUpbl (Takue Kak sTwionear). IlpuMepamMu HamonHUTENEH SBISIFOTCA JIAKTO3a,
MOJIOYHBIM caxap, MHUKPOKPHCTAUIMYECKas LEJUTI0JI03a, LUTPAT HATpHsl, KapOOHAT KaJbLHs,
dochar kamprmsa u uM monoOHble. Jlnst perynupoBanuss pH Moryt ObIT HCIOJNB30BaHBI
pa3NMYHBIE OPraHWYECKHEe M HEOPraHMYeCKHe KHUCJOTBI, TaKue Kak sS0JIouHast, acKOpOMHOBAs,
JUMOHHAs, YKCYCHasl, SSHTapHAasi, BUHHAs, (yMapoBasi, MOJIOYHAs, aClIaparMHOBAsl, TIIyTapoBas,
IJyTAMHHOBAsi, COpOMHOBass  KUCJIOTHL.  llpuMepamMu  IUCHEPTHUPYIOLIMX  areHToB U
pacrpeneNsoIuX CPEACTB SIBISIIOTCA KpaxMall, ajJbrHHOBAs KUCJIOTa U €€ COJIM, CHJIMKATBHI.
IIpumepamu JyOpHKAHTOB SIBISIFOTCSL CTeapaT MarHus, JaypuicyibdaT HaTpUs, TaJbK,
KOJUTOUIHBIA TUOKCHI KPEMHHMS, & TAKKE MO THIICHTJTUKOJb C BBICOKUM MOJIEKYJIIPHBIM BECOM.
dapmaneBTHUECKass KOMIO3MLHUS U1 MEPOPabHOIO, CYOJMHIBAJIBHOTO, TPAHCAEPMAIBHOTO,
BHYTPHUMBILIEYHOTO, BHYTPUBEHHOI'O, MOAKOXKHOTO, MECTHOTO WJIM PEKTAJbHOIO BBEICHUS
AKTUBHOTO Hayaja, OJHOTO WJIM B KOMOWHAILMHM C APYTUM aKTHBHBIM Ha4allOM, MOJET OBIThb
BBE/ICHA JKUBOTHBIM U JIFOASIM B CTAHAAPTHOH (pOpMe BBEACHHUS, B BUIE CMECH C TPAIULIMOHHBIMU
dapmaneBTHUECKUMH HOCUTENsIMHU. [lpuromHele craHmapTHble (OPMBbI BBEACHUS BKIFOYAIOT
nepopayibHbie (OPMBI, Takue Kak TaOJETKH, >KENATHHOBBIE KarCyJbl, MUTIOJH, MOPOLIKH,
IPaHyJIbl, JKEBATEJbHbIE PE3MHKH M TEPOPAIbHBIE PACTBOPBI, JJIMKCHPBI WM CYCHECH3HH,
CyOJNIMHTBaJIbHBIE M TPaHCOYKKaJbHBbIE (POPMBI BBENEHHs, adPO30JIH, MMIUIAHTATBHI, MECTHBIC,
TpaHCAEPMAJIbHBIE, TOIKOXKHbIE, BHYTPUMBILICUHbIC, BHYTPUBEHHBIE, HWHTPAHA3AJIbHBIC MM
BHYTpPHUIJIa3HbIE (POPMBI BBEICHUS U PEKTAIbHbIC (POPMBI BBEICHUSI.

«DapMalleBTUYECKH TIpUeMJIeMasi COJIb» O3HA4aeT OTHOCHTEJIbHO HETOKCHYHBIC
OpTaHUYECKHE M HEOPraHWYeCKHe COJM KHCJIOT W OCHOBAaHWH, 3asBJICHHBIX B HACTOSIIEM
u300peTeHnH. DTH COJIM MOTYT OBITh MOJYYEHHI in Situ B MpoLecce CHHTE3a, BBIACICHHS WU
OYHUCTKH COCAMHEHHH, WM MOJYYEeHbI CIIEHAIbHO. B 4aCTHOCTH, COJIM OCHOBAaHUI MOTYT OBITh
NOJYYEHbl CHEUUANbHO, HCXOAS W3 OYHIIEHHOTO CBOOOIHOTO OCHOBAaHHUS 3asiBIEHHOTO
COCMHEHUs] M TMNOAXOASAINEeH OpPraHW4eCKOH WIH HEOpraHu4eckon Kuciotsl. Ilpumepamu
NOJYYEHHBIX TaKUM OOpa3oM COJieH SIBIIOTCS THUAPOXJIOPUABI, THMAPOOPOMHUABI, CYIb(aTHI,
oucynbdarel, ¢GocdaTel, HUTPATHI, ALETATHl, OKCAJNATBI, BAJIEPHATHI, OJICATHI, MAJTHLMUTATHI,
cTeaparbl, Jlaypatrhl, OOpaThbl, OEH30aThI, JAKTATHI, TOWJIATHI, LUTPATHL, MajeaTsl, (pyMapaTsl,
CYKLIMHATBI, TapTPaThl, ME3WJIAThl, MAJIOHATHI, CAJIULIIATHI, MPOMUOHATHI, 3TAHCYJIb(pOHATHI,
OensoncynbpoHaThl, cyabpamaTel u uM nonodHsie [ 10]. Comu 3asBISHHBIX KUCIOT TaKKE MOTYT
OBITh CHELUANBHO TIOYUEHBI peaKIiel OYNIEHHON KUCIIOTHI C MOIXOASIIUM OCHOBAHHUEM, TIPU
5TOM MOTYT OBbITh CHHTE€3UPOBAHBI COJIM METAJIJIOB U aMUHOB. K METaIUIMIECKUM OTHOCSTCS COJIH
HATPHsI, Kaus, Kajdblus, Oapust, [IMHKA, MAarHUS, JIUTUS U ATIOMHUHUS, HAnOOJIee JKenaTeIbHbIMU
U3 KOTOPBIX SIBJISIFOTCSI COJTU HATpus U Kajws. [TonxonasmuMu HEOPraHUYeCKUMH OCHOBAHUSIMH,

U3 KOTOPBIX MOTYT OBITh MOJYYEHBI COJIM METAJIIOB, SIBJISTFOTCS TUAPOKCH, KapOoHaT, OnkapOoHat
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U TUAPUI HATPUS, TUAPOKCHUI W OWKapOOHAT Kajusi, MOTAll, TMAPOKCHI JIUTHUS, THIPOKCHI
KaJIbLIWsI, TUAPOKCHUJI MAarHusi, TMIPOKCHJ LHUHKA. B KauecTBe OpraHMYecKUX OCHOBAHUH, U3
KOTOPBIX MOTYT OBITh MOJYYEHbI COJIU 3asiBJIEHHBIX KUCJIOT, BRIOPAHBI aMUHBI U aMHUHOKHUCJIOTHI,
oOnagaromuye JOCTaTOYHOH OCHOBHOCTBIO, YTOOBI 00Pa30BaTh YCTOWYHMBYIO COJIb, U MPHUTOIHBIE
IUTST MICTIONB30OBAHMSI B MEAUIMHCKUX IeNisiX (B YaCTHOCTH, OHHU JOJDKHBI OOJIalaTh HU3KOU
TOKCHUYHOCTBIO). K TakuM aMMHaM OTHOCSTCS aMMHMaK, METWIAMHUH, JUMETHJIaAMUH,
TPUMETHJIAMUH, OJTUJIAMUH, AVDTWIAMHH, TPUSTHIAMHUH, O€H3WIAMUH, JWOCH3WJIaMUH,
OULUKJIOTEKCUJIAMUH, TUINEPAa3uH, STWINMUNEPUANH, TPUC(THAPOKCUMETIII)aMUHOMETAH H
nogodubie uM. Kpome Toro, mnst coneoOpasoBaHUs MOTYT OBITh HCIIOJNB30BAHBI THIPOOKUCH
TETPAATKUJIAMMOHUS, HAPUMEP, TAKUE KAK XOJIUH, TETPAMETUJIAMMOHUN, TeTPA3THIIAMMOHUN 1
uM nonobHbIe. B kauecTBe aMHUHOKUCIIOT MOTYT OBITh HCIIOIb30BAHBI OCHOBHBIE aMUHOKHUCIIOTHI
— IU3UH, OPHUTHH U aPTUHHH.

@dapMareBTHYeCKHe KOMITO3UIIUH MOTYT BKJIFOYATh (hapMAaleBTUYECKU MPUEMIIEMbIe
Hocutenu. [lon ¢papmaneBTHUECKU MPUEMIIEMBIMU HOCUTEJISIMU MTOIPA3yMEBAOTCS TPUMEHSIEMbIE
B chepe ¢dapmaneBTuku pazbaBHUTENHM, BCIOMOTATEIbHBIE AareHThl W/WIW OSKCUUMHAEHTHL
®dapmarieBTUYECKass KOMITO3ULIMS HApsiAy C JOEWCTBYIOIIUM BEIIECTBOM IO HACTOSIIEMY
U300peTeHnI0 Wik ero (papManeBTUYECKH TPUEMJIEMON COJIbI0O MOKET BKJIFOYAaTh U JIPYTHe
AKTUBHBbIE CYOCTAaHIIMM, B TOM YHUCJIe OOJIQNAIOINNe aKTHBHOCTBHIO, NP YCJIOBHUH, YTO OHU HE
BbI3BIBAIOT HEXKEIATEIbHBIX 3P EeKTOB.

TepmuH «3¢pPHekTHBHOE KOJIUIECTBO» O3HAYAET KOJIMYECTBO JCHCTBYIOIIETO BEIIECTBA,
kotopoe (1) eunT uitn npeaynpexaaeT KOHKpeTHOe 3a00eBaHne, COCTOSTHUE HITH PACCTPOHUCTBO,
(2) ocnabnsier, yaydiiaeT Wik YCTPaHsIeT OAMH Ui O0Jiee CHMIITTOMOB KOHKPETHOTO 3a00JIEBaHMS,
COCTOSIHMSI MJTU PAacCTPOICTBA, Wi (3) mpeaynpeskaaeT Wi 3a1epKUBAeT HACTYILUIEHUE OHOTO
i 0oJiee CHUMITOMOB KOHKPETHOTO 3a00JIEBAHHSI, COCTOSIHHS FJTH PACCTPONCTBA, M3JIOKEHHOTO
B JAHHOM OITHCAHHH.

TepmuH «papManeBTUYECKH TPHEMJIEMbIi» O3HAYAET, YTO JAaHHOE BEIIECTBO WM
KOMTIO3UIIHSI, B OTHOIIEHUU KOTOPBIX MPUMEHSIETCS] STOT TEPMUH, JTOJIKHBI ObITh COBMECTUMBI C
TOYKU 3PEHHUS] XUMUU W/WIA TOKCHUKOJIOTHU C PYTMMU HUHTPEAUEHTAMH, BXOISIINMHU B COCTAaB
npernapara, 1 6€30MacHbI ISl TOrO, KOTO JIEYaT STHM BEI[ECTBOM HJIH KOMIIO3UIIHEH.

TepMUHBI «comepKaIUii», «CONEPKHUT» O3HAYAET, YTO YKa3aHHbIE KOMOWHAINH,
KOMTIO3UIMH 1 HAOOPBI BKITFOYAIOT MEPEUHCIICHHBIE KOMIIOHEHTBI, HO HE UCKJTIOYAIOT BKIIFOUEHUE

APYIUX KOMIOHEHTOB.



PackpebiTHe cymHOCTH H300peTeHus:
Hacrosmee m3obperenne npeacrasisier codoii Coennnenne odmel Gopmyner I wmu ero

(bapMareBTHYECKH IPHUEMIIEMYIO COJIb

rae R mpencrasisier codoit H wniu D, npu ycnmoBum, 4TO MO MeHbLIeH Mepe onuH R
npencrassier codoii D.

[Ipenverom HacTosIIEero H300pETeHNS TaKXKe SIBIIETCS (hapMaleBTHUECKAs! KOMIIO3HLIUS
IUI JIeYeHUs] WM NpoHIakTUKK 3a00NeBaHUN BEPXHHMX IbIXaTEIbHBIX MyTEH, COmepsKainas
3¢ peKTUBHOE KONUUECTBO coenuHeHust oOmel ¢opmynsl I wim ero QapmarneBTHdecKu
NPUEMIIEMON COJIM U TIO MEHBLIEH Mepe OIUH (papManeBTHIECKH IPUEMIIEMBbI HOCUTEb.

B omHOM M3 NpeanmOYTHUTENBHBIX BapUAHTOB (papMaleBTUYECKass KOMITO3ULMS ISt
JeUSHNsT T NTPOPHITAKTUKY 3a00JI€BaHII BEPXHUX JBIXATEIbHBIX MyTeH, XapaKTepU3YIOIMasacs
TeM, 4To 3aboseBaHus BeIOpaHbl U3 Tpyninsl, cocrosimed n3 OPBU u rpunma.

Bbonee npennoyruTenbHOM siBIsIETCS (hapMalleBTUYECKast KOMITO3ULIHS ISl JISYSHUS W
npoHIaKTUKK 3a00JIeBAaHUN BEPXHHUX [BbIXATEIbHBIX IMyTEH, XapaKTePU3YIOLIAsCS TeM, YTO
3a005eBaHNA AbIXaTEIbHBIX MyTeH BbI3BAaHbI BUPYCHOHN MH(EKINEH.

Bbonee npennoyruTenbHOM siBIsIETCS (hapMalleBTUYECKast KOMITO3ULIHS ISl JISYSHUS W
npoHIaKTUKK 3a00JIeBAaHUN BEPXHHUX [BbIXATEIbHBIX IMyTEH, XapaKTePU3YIOLIAsCS TeM, YTO
3a0oneBaHNs BBIOPAHBI U3 TPYIIIBL, COCTOSAIIEH U3 PUHHUTA, CAHYCUTA, PHHOCUHYCUTA, (JapuHTHUTA,
Ha30()apuHTUTA, TOH3WJUINTA, OOJIE3HEH TOJOCOBBIX CKIAJOK M TOPTaHH, BAa3OMOTOPHOIO HU
AJJIEPTUYECKOT0 PUHHUTA, OpPOHXUTA, OPOHXHOJNTA, ITHEBMOHHH, OpPOHXUAJIBHOW aCTMBI,
XPOHUYECKOH OOCTPYKTHBHOH OOJIE3HH JIETKUX, MYKOBHCIIH103.

Bbonee npennoyruTenbHOM siBIsIETCS (hapMalleBTUYECKast KOMITO3ULIHS ISl JISYSHUS W
npoHIaKTUKK 3a00JIeBAaHUN BEPXHHUX [BbIXATEIbHBIX IMyTEH, XapaKTePU3YIOLIAsCS TeM, YTO
3a0oneBaHNs BbI3BaHBl BHPYCOM, BBIODAHHBIM W3 TPYIIIbL, COCTOSALIEH W3 PHUHOBHpYCA,
pecnupaTOpHO-CHHLIMTHAIBHOIO BUpYyCa, BHpyca Maparpuina, BUpyca IpPUINa, B TOM YHCIE

rpunna A, B, C u D, ageHoBupyca, HOpaBUpyCa, MeETalHEBMOBHMpYCa, KOpOHaBUpYCa,



XaHTaBupyca, OokaBupyca, Bupyca Koxcaku, supyco rpymmnel ECHO, »HTEpOBHpYyCa,
poraBupyca, BUpyca repueca.

[IpenveToM HacTosIIEro M300PETEHHs TAK)XKe SBISETCS JIEKAPCTBEHHOE CPENCTBO IS
JeUeHUsT WK NPO(PHIAKTHKH 3a00JIeBaHIH BEPXHUX AbIXaTeNbHBIX MyTel B (hopMe TabIeToK nin
KarcyJj, IMOMEIIEHHbIX B (papMaleBTHUECKH NPUEMIIEMYIO YIIaKOBKY, NPUYEM YIIOMSHYTOE
CPEACTBO cOmEpKUT B 3(GQPEKTUBHOM KOJIW4YecTBe coeauHeHue ¢opmyael | wmmm  ero
(apMareBTHYECKH MPHEMIIEMYIO COJNb WIH (PapMaLEBTHYECKYI0 KOMIIO3HMIHIO, COAEPIKALIYIO
3¢ eKTUBHOE KOJIMYECTBO COeAMHEHUs (opMyJIbl | vt ero papManeBTHIeCKH MPHEMIIEMOI COJH
U 110 MEHbLIeH Mepe OAHH (hapMaLeBTHUECKH PUEMIIEMBbIII HOCHTENb.

B 0HOM U3 NpenNOYTUTENBHBIX BAPHAHTOB JIEKAPCTBEHHOE CPENCTBO [ JICUCHHs] WIN
npoHIaKTUKK 3a00JIeBaHUN BEPXHHUX [bIXaTEIbHBIX IyTeH, XapaKTepU3YIOIEecs TeM, YTO
3aboneBaHus BbIOpaHbI U3 rpymibl, cocrosmeil n3 OPBU u rpunma.

bonee mnpennoOYTUTENBHBIM SIBJISETCSl JIEKAPCTBEHHOE CPEACTBO [JIsl JICUEHUS WIH
npoHIaKTUKK 3a00JIeBaHUN BEPXHHUX [bIXaTEIbHBIX IyTeH, XapaKTepU3YIOIEecs TeM, YTO
3a005eBaHNA AbIXaTEIbHBIX MyTeH BbI3BAaHbI BUPYCHOHN MH(EKINEH.

bonee mnpennoOYTUTENBHBIM SIBJISETCSl JIEKAPCTBEHHOE CPEACTBO [JIsl JICUEHUS WIH
npoHIaKTUKK 3a00JIeBaHUN BEPXHHUX [bIXaTEIbHBIX IyTeH, XapaKTepU3YIOIEecs TeM, YTO
3a0oneBaHNs BBIOPAHBI U3 TPYIIIBL, COCTOSAIIEH U3 PUHHUTA, CAHYCUTA, PHHOCUHYCUTA, (JapuHTHUTA,
Ha30()apuHTUTA, TOH3WJUINTA, OOJIE3HEH TOJOCOBBIX CKIAJOK M TOPTaHH, BAa3OMOTOPHOIO HU
AJJIEPTUYECKOT0 PUHHUTA, OpPOHXUTA, OPOHXHOJNTA, ITHEBMOHHH, OpPOHXUAJIBHOW aCTMBI,
XPOHUYECKOH OOCTPYKTHBHOH OOJIE3HH JIETKUX, MYKOBHCIIH103.

bonee mnpennoOYTUTENBHBIM SIBJISETCSl JIEKAPCTBEHHOE CPEACTBO [JIsl JICUEHUS WIH
npoHIaKTUKK 3a00JIeBaHUN BEPXHHUX [bIXaTEIbHBIX IyTeH, XapaKTepU3YIOIEecs TeM, YTO
3a0oneBaHNs BbI3BaHBl BHPYCOM, BBIODAHHBIM W3 TPYIIIbL, COCTOSALIEH W3 PHUHOBHpYCA,
peCcnupaToOpHO-CUHLMTHAIBHOIO BUPYCa, BHpyCa Naparpumnmna, BUPyCa IPUMNA, B TOM YHUCIE
rpunna A, B, C u D, ageHoBupyca, HOpaBUpyCa, MeETalHEBMOBHMpYCa, KOpOHaBUpYCa,
XaHTaBupyca, OokaBupyca, Bupyca Koxcaku, supyco rpymmnel ECHO, »HTEpOBHpYyCa,
poraBupyca, BUpyca repueca.

Taxoke mpeaMeToM HACTOSIIIErO H300PETEHUS SBJISIETCS] TPUMEHEHHE COeNMHEHUsT 001Iei
dopmynsl 1 nnm ero gapmManeBTHYECKH NMPUEMIIEMOH CONM AJIS JICYSHUS WIN MPOQPHIAKTHKH
3a005eBaHNN BEPXHUX JbIXaTENbHBIX MyTEH.

B omHOM M3 mpeAnouTHTENhHBIX BApPUAHTOB coequHeHus: obmeit gopmynsl I wmu ero
dapMareBTHYECKH TNPUEMJIEMON CONM TPUMEHSIeTCS Ul JICUeHHs WIH NPOQPIIAaKTHKH
3a00neBaHNN BEPXHHUX [bIXaTEJNbHBIX MyTeH, XapakTepU3yHIeecs TeM, 4TO 3a00JIeBaHUS

BBIOpAHBI U3 IpyIIel, cocTosmei u3 OPBU u rpunma.
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Bonee npennouTHTENBHBIM SBISIETCS MPUMEHEHHE coerHeHus odmmei Gpopmyunsl 1 mmu
ero (apMaLeBTUYECKH MPUEMIIEMONW CONU U JIeUYeHHs] WM NPOQUIAKTUKH 3a00JeBaHUIN
BEPXHHX JIbIXaTEIbHBIX MyTEH, XapaKTepU3yoLIeecs TeM, 4TO 3a001eBaHus BBIOPaHBI U3 TPYIIIIEL,
cocrosieit n3 OPBU u rpumnma.

Bonee npennouTHTENBHBIM SBISIETCS MPUMEHEHHE coerHeHus odmmei Gpopmyunsl 1 mmu
ero (apMaLeBTUYECKH MPUEMIIEMONW CONU U JIeUYeHHs] WM NPOQUIAKTUKH 3a00JeBaHUIN
BEPXHHX JIbIXaTEIbHBIX MyTEH, XapaKTepU3yoLIeecs TeM, 4TO 3a001eBaHus BBIOPaHBI U3 TPYIIIIEL,
COCTOSILIIEH W3 PUHHUTA, CUHYCHUTA, PUHOCHHYCUTA, (apHHTHTA, HA30(apUHTUTA, TOH3WJLIUTA,
Oose3Hel TOJIOCOBBIX CKIIAIOK M TOPTAHHU, BA3OMOTOPHOTO U aJUIEPTHUECKOro PHHUTA, OPOHXUTA,
OpOHXHMONNTA, NMHEBMOHHH, OPOHXHAJBHOH AacCTMbl, XPOHHYECKOH OOCTPYKTHBHOH O0Je3HH
JIETKUX, MyKOBUCIIH034.

Bonee npennouTHTENBHBIM SBISIETCS MPUMEHEHHE coerHeHus odmmei Gpopmyunsl 1 mmu
ero (apMaLeBTUYECKH MPUEMIIEMONW CONU U JIeUYeHHs] WM NPOQUIAKTUKH 3a00JeBaHUIN
BEPXHHX JIbIXaTEJbHBIX MyTeH, XapaKTepU3yroIeecs: TeM, YTO 3a00JIeBaHUS BbI3BAHBI BUPYCOM,
BBIOPAHHBIM M3 TPYIIBI, COCTOAIIEH W3 PUHOBHpPYCA, PECIIMPATOPHO-CUHIIMTHAIBHOTO BUpYCA,
BUpYCa MaparpuIina, BUpyca rpumnma, B Tom uucie rpunmna A, B, C u D, aneroBupyca, Hopasupyca,
METaITHEBMOBHPYCa, KOPOHABUpPYyCa, XaHTaBHpyca, OokaBupyca, Bupyca Kokcaku, BHPYCOB
rpynnel ECHO, saTepOBUpYCa, poTaBupyca, BUpyca repreca.

IIpenvMeroM  HacTOALIEr0o  HM300pPETEHUST  TAaKXKE  SIBISETCS NpUMEHEHNE
(hapManeBTHUECKOH KOMIO3UINH, coaepkamed 3(p¢peKTUBHOE KOIMYECTBO COSAMHEHHs OOIIel
dopmynsl 1 nnm ero gapmManeBTHYECKH NMPUEMIIEMOH CONM AJIS JICYSHUS WIN MPOQPHIAKTHKH
3a005eBaHNN BEPXHUX JbIXaTENbHBIX MyTEH.

B ogHOM W3 TpeANOUYTHTENHHBIX BAPHUAHTOB MpPHUMEHEHHE (PapMaleBTHYECKON
KOMITO3ULINH, cofepskaiiei 3QpPeKTHBHOE KOJMUYECTBO coennHeHns oomen Gopmynsl I mwin ero
(apMareBTHUECKH MPUEMIIEMON COJIM XapaKTEepPU3yeTcs TeM, 4TO 3a00JieBaHMs BBIOPAHBI U3
rpymnnsl, coctosueit us OPBU u rpunmna.

Bonee mpenmouTUTENbHBIM SBISETCS MPUMEHEHHE (papMaleBTHYECKOW KOMITO3HUIIHY,
comepxkamel 3pQekTHBHOE KONMYECTBO coenuHeHuss obmell ¢opmyasl 1 wmmm  ero
(apMareBTHUECKH IPUEMIIEMON COJIH, XapaKTEPU3YIOLIeeCs TEM, YTO 3a00IEBAHMUS IbIXaTEIbHbIX
nyTel BBI3BAHBI BUPYCHON MH(EKIHEH.

Bonee mpenmouTUTENbHBIM SBISETCS MPUMEHEHHE (papMaleBTHYECKOW KOMITO3HUIIHY,
comepxkamel 3pQekTHBHOE KONMYECTBO coenuHeHuss obmell ¢opmyasl 1 wmmm  ero
bapMareBTHUECKH TNPHEMJIEMOH, XapaKTepu3yioIeecs: TeM, 4To 3a00JeBaHUS BBIOPAHBI W3
IPYIIBI, COCTOSALIEH W3 pPHHUTA, CHHYCHUTA, PUHOCHUHYCHUTA, (hapwHTrUTa, Ha3zo(apuHTUTa,

TOH3UWJLJIINTA, 00JIe3HEH TOJIOCOBBIX CKIIAAOK M TIOpTaHH, BA30OMOTOPHOrO M aJJIEPruvdcCKOro
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puHuTa, OpoHXHMTa, OPOHXUOJNUTA, THEBMOHUH, OPOHXUANBHON AacCTMbI, XPOHUYECKOU
OOCTPYKTUBHOH 00JIE3HU JIETKUX, MYKOBHCIIHIO34.

Bonee mnpeanoyYTHTENbHBIM SIBISIETCS NPUMEHEHHe (hapMalleBTUYECKON KOMITO3UIINH,
comepxkamel 3pQekTHBHOE KONMYECTBO coenuHeHuss obmell ¢opmyasl 1 wmmm  ero
(apMareBTHUECKH NPUEMIJIEMON COJIM, XapaKTepU3YIOIIeecs: TeM, UTO 3a00JIeBaHUsI BBI3BAHBI
BUPYCOM, BBIOPAHHBIM U3 TPYIIIbI, COCTOSIIIEH W3 PUHOBHPYCA, PECIUPATOPHO-CUHIIUTHATBHOTO
BUpYCa, BUpPYyCa Maparpuimna, Bupyca rpummna, B ToM uucie rpunmna A, B, C u D, anenosupyca,
HOpaBHpYycCa, METAITHEBMOBHPYCa, KOPOHABUPYCa, XaHTaBUpyca, OokaBupyca, Bupyca Kokcakw,
Bupycos rpynmnsl ECHO, saTepoBupyca, poraBupyca, BUpyca repreca.

[IpenMeTom HacTOSIIIEro N300PETEHNUS TAKKe SBIISIETCS MPUMEHEHNE COeNNHEHHSI 00 el
bopmyner 1 wmmm  ero  QapmManeBTUYECKH TMPUEMIIEMOW COJMM Uil IPUTOTOBJICHUS
(hapManeBTHUECKOH KOMIO3UINH, coaepkamed 3(p¢peKTUBHOE KOIMYECTBO COSAMHEHHs OOIIel
dopmynsl I mim ero ¢apmaneBTHUECKH TPUEMIIEMON COJM HJIM JIEKAPCTBEHHOT'O CPEACTBA,
comep:kamiero 3¢ ¢eKTHBHOE KOJIMYECTBO CcoeAuHeHus obmeit ¢opmynsr 1 wmm  ero
(bapMareBTHUECKH TPUEMIIEMOHN COJNH JUIS JICUSHHs WIH NMPOQHIAKTUKYA 3a00JeBaHUH BEPXHHUX
JbIXaTEbHBIX TyTEH.

Jlanee npuBeneHb! MPUMEPDI OCYIIECTBICHUST H300PETEHUs], KOTOPBIE MILTIOCTPUPYIOT, HO

HE OTPaHUYHMBAIOT N300pETEHHE.

IIpumep 1. Cunre3s aeiiTepupoBAHHBIX NMPOU3BOAHBIX 2-(MMHAA30/1-4-WJ1)-3TAHAMM]
NMEeHTAHANOBOI-1,5 KHCJIOTHI.

1. Ilonyuenue 3-d-neHTaHAUOBOI KUCIIOTBHI.

HO OH
Cu—Al
0 O
D

HcxopHyr0 KHCJIOTY NpU HMHTEHCUBHOM IepeMemnnBaHuM nodamsii B NaOD-D-O,
peakunoHHy0 cMech Harpeau 1o 50 °C. Tlocrenenno nobassuin karamusatop - Cu-Al crutas.
Peakuuio nmpoBonuiaM B TeUEHHE Haca MPH NEpEMEIINBAHUM B aTMocdepe a3oTa, TeMIEpaTypy
MO e KUBAIN Ha TOCTOSTHHOM ypoBHe [11].

ITocne okoH4YaHMsI peakiK, CMECh OXJIaXKAaIN 10 KOMHATHON TeMIIEpaTypbl, KaTaIu3aTop
OT(UIBTPOBBIBAIN, CMECH IIPOMBIBAJI HEOOJNBIIMM KOJHMUYECTBOM BOIbI. PUIBTPAT MOAKUCIISIIN
KOHLIEHTPUPOBAHHOM coJisiHOW kucnoto 1o pH=1 npu oxnaxaeHun U OKCTparupoBaiu
Oenzonom. Dkctpakt cymmwid Hax MgSOs u ynmapusanmu B Bakyyme. Ocanok oOpaGarbiBaiu

reKCaHOM, C MOCIenyIoIel nepeKprcTaIn3anel n3 cMecu 0eH30a U neTposieiiHoro s¢gupa.
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IIponykr 3-d-nenrananosas kucyiora (Al) npencrasnser coO0OH KPUCTAIUIBI.

HO OH

(AD)

2. llonyuenne 2,3,3,4-d4-neHTAaHAMOBON KUCJIOTHI.

B xauecTBe peareHTa HUCMONB30BAIU 2,3-IEHTAUEHIUOBYIO KHUCJIOTY.

O
HO N \)k Pd/C,NaBDs  HQO OH
. S
\[(\ X OH
O

O D D O

Kucnory pactBopsuin B OeH30ie. B kadecTBe karanu3aTropa MCIIONB30BAIN MAJUIaANN Ha
yrne (Pd/C), a taxxxke NaBD4. Ilocne B peakunoHHYIO cMech NOOABISLIN AEHTEPHPOBAHHYIO
ykcycuyto kuciory (CH3COOD). Cmeck mnepememmBain Okojo 20 4acoB MPHU KOMHATHOM
temneparype. ITocne caoBa nodaemsuim CH3COOD, nepememuBain 20 4acoB mMpyU KOMHATHOU
temneparype. [locne oxoHuanms peakumu nodasmsinn D20. Cmech ¢unbTpoBanu, ¢uiasrpar
no0aBIsIM B BOAY U dKCTparnpoBai xjopuctbiM MeTmineHoM (CH2Clz). Opranmueckyro dasy
BBICYIIUBAJIIM M KOHLEHTPUPOBAIH. I[IPOAYKT BBIZENSIM KOJOHOYHOH Xpomartorpadueit, B

KadecTBe 3ar0eHTa ucrojab3opaau CHaCla[12].

(A2)

3. onyuenne 2,4-d>-nmeHTaHAUOBOMN KUCJIOTHI, 3,3-d2-TeHTaHINOBOM KUCIOTHI, 2,2,4,4-d4-

HeHTaHHHOBOﬁ KHCJIOTHI.
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Jnst monyvenus 2,4-d>-eHTaHANOBOM KUCIOTHI B KAUECTBE PeareHra UCIob30BaIn 2,4-
JUXJIOPNIEHTAHOBYIO KHUCJOTY, IJs1 3,3-d2-NeHTaHAUOBBIA KUCHOTHl — 3,3-AUXJIOPIEHTAHOBYIO

KUCIIOTY, Ay 2,2,4,4-d4-nieHTaHANOBON KUCIOTHI — 2,2,4,4-TeTpaxIopIEeHTAHIUOBYIO KHCIIOTY.

Cl Cl
HO OH HO OH
NaOD-D0O

e
O O‘ Cu-Al 0 e}

OH
NaOD-D,0
Cu-Al

Ccl CI Cl Cl

HO OH HO OH
NaOD-D:0
0 0 Cu-Al O O

HcxopHyr0 KHCJIOTY NpU HMHTEHCUBHOM IepeMemnnBaHuM nodamsii B NaOD-D-O,
peakunoHHyro cMech HarpeBanmu 10 S0 °C. ITocrenenHo nobaesiiu katanuzarop Cu-Al crutas.
Peakuuio nmpoBonuiaM B TeUEHHE Haca MPH NEpEMEIINBAHUM B aTMocdepe a3oTa, TeMIEpaTypy
MOJJAEP>KUBAIN Ha TOCTOSSHHOM YPOBHE.

ITocne okoH4YaHMsI peakiK, CMECh OXJIaXKAaIN 10 KOMHATHON TeMIIEpaTypbl, KaTaIu3aTop
OT(UIBTPOBBIBAIN, CMECH IIPOMBIBAJI HEOOJNBIIMM KOJHMUYECTBOM BOIbI. PUIBTPAT MOAKUCIISIIN
KOHLIEHTPUPOBAHHOM coJisiHOW kucnoto 1o pH=1 npu oxnaxaeHun U OKCTparupoBaiu
Oenzonom. Dkctpakt cymmwid Hax MgSOs u ynmapusanmu B Bakyyme. Ocanok oOpaGarbiBaiu
reKCaHoM, ¢ TOCJIENYIOIe MepekpucTauin3aneid u3 cMecu OeH30j1a U meTpojieiHoro 3¢upa
[11].

IIponyxkr 2,4-d>-nerTaHAnOBas KUCHOTa (A3) mpeacTaBisieT COOOH KPUCTAILIBL.
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HO OH

(A3)

IIpoayxkr 3,3-d>-nerTananoBas kucinora (A4) nmpeacrasisier COOOH KPUCTAILIBL.

(Ad)

IIponyxkr 2,2,4,4-ds-neHTanauosas kuciora (AS) npencrasisieT coO0H KPUCTAIUIBI.

HO OH

(A5)

4. Ionyuenne 2,2,3,3,4,4-de-eHTAaHAMOBON KUCJIOTHI.

p DD D
HO OH HO OH
WIIC-dy / D20
——
O O O D D O

B xauecTBe peareHTa HCIONB30BAIU MEHTAHAUOBYIO KHUCJIOTY. Peaknuio mpoBoguiau B
cucTeMe pacTBopureneil npomnas-2-oa-ds/D20 nmpu remnepatype 120 °C npu nepememinBaHiy B
teueHne 24 yacos. [Tocne 3aBepiieHns peakuu NPOayKT (GUIBTPOBATH, TPOMBIBAIA METAHOJIOM
OcraTku pacTBOpUTENs yAAJAIN HA pOTOPHOM ucnapurese. Ocajok NepekpucTayin30BbIBAIH U3
cMmecu OeH3oua u nerposeiinoro a¢upa [13].

Iponyxr 2,2,3,3,4,4-ds-nieHTanuOBast KUCIOTA (A6) mpencraBisieT cOO0H KPUCTAILIBI.
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(A6)

5. Tlonyuenune 2-(1H-umupazon-4-un)-2-d-stanamuna, 2-(1H-umunazon-4-um)-2,2-ds-

HO Q
b
NH-» NH,
N N
/ D>0, HMII /
B

z 170°C, 16 . \
H

H

JTaHaMHHa.

B kauecTBe UCXOOHOTO BelIECTBA MCHONB30BAMH l-amuHoMmerwi- 1 H-umunazon-4
ykcycHyto kucnory. K xuciore mobasmsmu N-meruamupponunon (HMIT) u okcun nmeiirepwst.
INonyuennyro cmech nepememuBanu 10 munyt npu temmnepatype 110 °C B atmocdepe asora.
Hanee nBaxnabl gobasisuim D20 ¢ mocienyromei 10-tu MmuHyTHOU mponyBkoit azorom. Iloce
cMmech Harpesaiu 10 170 °C B reuenune 16 yacos. [locne okoHUaHHS peakiMu cMech 10OABISIIH B
BOJAY W JKCTPArupoBajy AMSTHIIOBBIM 3PHpOM, NpPOMbIBANIM BOAHBIM pactBopoM NaHCOs,
cyummnn  Han MgSOs4 w  ¢unbrpoBamu. HWTOTOBBIA MPOAYKT OTACISIA  KOJIOHOYHOH
xpomarorpadueti [14].

IIponykr peakumu 2-(1H-ummpazon-4mn)-2-di-sTasamun (B1) mpexncrasusier coOoi

KpHUCTaJJIbI.

D
NH,
| |
LN ‘
H

(B
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D D
[HS
2 Aneton-, : MH2
B{CeFs) M '
/<

M
H M

H

B xadecTBe UCXOHOIO peareHTa UCIOIb30Balu MOJYUEHHBIH Ha Mpeabiyiel cTaauu 2-
(1H-umupazon-4un)- 2-d-sTaHaMHH.

PearenT pacTBOpsinM B NEeHTEpUPOBAaHHOM aleToHe (aueToH-de), KOTOPBIH BBICTyMAeT
HUCTOYHHUKOM JeiTepusi. B kadecTBe kaTtaanu3aTopa HCMOJIb30Baiu Tpuc(meHTadTopdeHut)oopan
(B(C¢Fs)3). Bce koMmoHeHTBI pacTBopsuid B Tojyosie. Peakuumio mposoawnu npu 150 °C, mpu
nepeMenInBaHuM B TedeHue daca. [locne OKOHUaHUS peakUMd CMEChb KOHLIEHTPUPOBAIU B
BaKyyMe, OCTaTK{ PaCTBOPUTEJISl yIAJSIIIN HA POTOPHOM ucrnaputene [15].

Iponykr peakunn 2-(1H-umupazon-4un)- 2,2-dz-stanamun (B2) mpencrasmisier coOoi

KpHUCTaJJIbI.

NH»2

{

H (B2)

6. Ilonyuenne 2-(1H-2,5-d2-umunazon-4-un)-stanamuna, 2-(1H-2,5-d>-ummunazon-4-un) -

2-d-stanamuna, 2-(1H-2,5-d>-umungazon-4-un) -2,2-d2-3TaHaMHHA.

NH, NH;
N N
/ CF330sD /
4 —_— /<
N
H D N D

2-(1H-umupazon-4-un)-sTaHaMUH  pacTBOpsUIM B JIEASHOH  JefTepuUpOBaHHOM
tpudropmerancynbdokuciaore (CF3SO3D). PactBop nocrenenno Harpesaiu o 130 °C. Peakimro
npoBogmii 5 nuHed. Cmech QuubTpoBanu, GuiabTpar HOOaBIAIM B BOLY U SKCTPAardpOBasd
xyopuctbiM MeTriieHoM (CH2Clz). Opranndeckyro a3y BeICYIINBAIN U KOHLEHTPUPOBaH [16].

Iponykr 2-(1H-2,5-d2-umMunazon-4-un)-sranamue (B3) npeacrasisier coOO0# KPUCTAIUIBL.
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NH,

ﬁ D
(B3)
Anamornuno noaydanu  2-(1H-2,5-d2-ummnazon-4-un)-2-d-stanamus, 2-(1H-2,5-d»-
UMUIa30-4-1u1)-2,2-d2-3TaHaMuH. B KadecTBe HCXONHBIX pPEareHToB wHcmojb3oBanu 2-(1H-

uMuaazon-4un)-2-d-stanamun u 2-(1H-umupazon-4un)-2,2-d2-3TaHaMUH COOTBETCTBEHHO.

D D
NH; NH>
N
CES50:D

/< //4

N D N D

p D D D
N CES0D N

L — A

ﬁ D ﬁ D

Ipoaykr 2-(1H-2,5-d>-ummpazon-4-un)-2-d-stanamun (B4) mnpencrasisier  coOoi

KpHUCTaJJIbI.

D

NH,

D N D
(B4)

Iponyxr 2-(1H-2,5-dz-umunazon-4-mn)-2,2-d>-3tanamuaa (B5) mnpexacrasnser coOoit

KpHUCTaJJIbI.
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NH,

N
H (B5)

7. llonyuyenue 2-(1H-2,5-d2-umunazon-4-un)-1,1-d>-3tanamuna, 2-(1H-2,5-d2-umunazon-

4-un)-1,1,2-dz-3Tanamuna, 2-(1H-2,5-d2-umunazon-4-un)-1,1,2,2-d4-3TaHaMHHA.

NH, NH;
N N
/ D20, xat. //L
N N
D H D D H D

K 2-(1H-2,5-d>-umunazon-4-mn)-3taHaMuHy B atMocdepe a3ota 1o0aBIsIIN KaTaau3aTop
nuxyiop (m-uumon) pyrenuit (II) numep u okcun neditepust (D20). Peakuuto mpoBoawmm mnpu
nepemermuBanud u 135 °C B Teuenue 24 dacoB. Cmech (punbTpoBain, GUuIbTpar 10OABISIH B
BOAY M 3KcTparupoBaiu xjiopucteiM MeTmieHoM (CH2Clz). Opranmueckyro ¢a3y Cymmian Han
cynbdarom Hatpusi. OCTaTKH paCTBOPUTEINS YAAISIIN PH MMOHMKEHHOM JaBjieHuu [17].

Iponykr 2-(1H-2,5-d>-umunazon-4-un)-1,1-dz-3Tanamun  (B6) mnpencraBnsier coOoi

KpHUCTaJJIbI.

(B6)

Ananornuno nogy4anu 2-(1H-2,5-d>-umunazon-4-un)-1,1,2-ds-stanamun, 2-(1H-2,5-da-
umunazon-4-mn)-1,1,2,2-ds-3TanamMmu. B xauecTBe MCXOAHBIX peareHTOB HCIoiIb30Banu 2-(1H-

uMuaazon-4un)-2-d-stanamun u 2-(1H-umupazon-4un)-2,2-d2-3TaHaMUH COOTBETCTBEHHO.
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D D
NH, NHy
N N
/ D>0, xat. //(
—— D D
N N
D H D D H D
D
D D D
NH, NH;
N N
/ D20, Kat. //(
e e D D
N N
D H D D H D

Iponyxr 2-(1H-2,5-dz-umunazon-4-un)-1,1,2-ds-s3tanamun  (B7) npencraBisier coOoit

KpHUCTaJJIbI.

(B7)

Iponyxr 2-(1H-2,5-dz-umunason-4-un)-1,1,2,2-d4-3ranamun (B8) mpexncrasnsier coboit

KpHUCTaJJIbI.

(B8)



19

8. ITOroBBIi PONYKT MOMYHAIN PeaKLUeH MONyuYeHHBIX PaHee MOTYIPOIYKTOB.

Pearents! pactBopsinn B JIM®A-d;. PeakiMOHHYI0 cMeCh NepeMellnBail B TeueHue 3
9acoB, 3aTeM OCTaBJLIN Ha 20 4acoB MpU KOMHATHOH Temreparype. OO0pa3oBaBIIMNCS OCAIOK
OT(UIBTPOBBIBAIIH, OCTaTKHW  pacTBOpUTENs  yoamssmd B Bakyyme.  lIpomykTt

NepeKPUCTANIN30BbIBAIN U3 XJIOPUCTOro MeTuieHa [18].

R R
R R R R R R R R R
WH; 5 N OH
N HO OH

AMDA-d; i

R R + > /
R W R o R R o R R O R R 0
H R t{ R

I'me R mpencrasusier codori H unm D, npu ycnoBum, 4to mo MeHbiued mepe ogmH R
npencrassier codoii D.

CreneHp HaCBIEHNUS AeHTEpUEM ISl COSAUHEHUH (Tabm. 1) cocrasnsier He MeHee 88 %,
1Tt OONTBITUHCTBA peakuuil 92-96%, nisi HEKOTOPBIX peakuuit 99%.

JIns HOATBEPKAEHHS CTPYKTYP MONy4eHHBIX CoeuHennii ncronssopanan AMP 'H u macc-
cnekTpoMeTpHio Beicokoro paspemenus (High Resolution Mass Spectrometry, HRMS-ESI).

Merton AMP no3sosnseT NOATBEPAUTD MOJOKEHUE U KOJNYECTBO OCTABIIUXCS IPOTOHOB B
U3y4aeMbIX MOJIEKYyJax.

Meton Macc-CreKTpOMETPUH BBICOKOTO Pa3peLIeHus 1aeT HHPOPMAIUI0 O TOYHOH Macce
MOJIEKYJIbI, YTO CIY>)KUT MOATBEPKIEHUEM »BJIEMEHTHOTO COCTaBa, B TOM YMCIE TOYHOIO

KOJINM4YECTBa MPOTOHOB U aTOMOB I[efITepHSI.



Ta6auua 1. {annbie 'H AMP u Macc-CeKTPOMETPHH COeJHHEHHI COrJIACHO H300peTeH IO,

Coenunenus 1-62 nonyudeHbl B COOTBETCTBUU co ctaausmu 1-8 Ilpumepa 1.

Ne PearenTnl HponykTr 'H AMP (400 MTI'u, D20) HRMS-ESI (m/z)
1 Al+B1 8 2.1 (m, 1H), 2.6 (m, 4H), 3.3 | [M+H]* paccuuranHoe  mjist
(m, 1H), 3.7 (m, 2H), 7.5 (¢, | C1o0H13D2N3O3 228.1312,
1H), 8.8 (¢, 1H) sKkcniepuMeHTanbHoe 228.1304

0¢

2 Al+B2 62.0 (m, 1H), 2.5 (m, 4H), 3.6 | [M+H]* paccunranHoe  mjist
(M, 2H), 7.4 (c, 1H), 8.7 (c, | Cio0H12D3N303 229.1374,

1H) sKkcnepuMeHTanbHOe 229.1382

3 Al+B3 ” 8 2.1 (m, 1H), 2.6 (m, 4H), 3.5 | [M+H]* paccunranHoe st
. > NM * | @ 7=7.0 T 2H), 3.8 (n, J = | CioHDIN:Os 229.1374,

%AK\/ o o o 7.0 I'u, 2H) sKkcnepuMeHTanbHOe 229.1362




Al1+B4

§2.0 (m, 1H), 2.6 (m, 4H), 3.3
(m, 1H), 3.7 (m, 2H)

[M+H]* paccuutanHoe st
C10H11D4N3O3 230.1437,

skcniepuMeHTanbHOe 230.1429

Al1+B5

§2.1 (m, 1H), 2.6 (v, 4H), 3.8
(m, 2H)

[M+H]* paccuutanHoe st
Ci0H10DsN30O3 231.1500,

skcniepuMeHTanbHoe 231.1511

Al1+B6

§2.0 (v, 1H), 2.6 (m, 4H), 3.6
(m, 2H)

[M+H]* paccuutanHoe st
Ci0H10DsN30O3 231.1500,

skcniepuMeHTanbHoe 231.1491

Al1+B7

§2.0 (v, 1H), 2.6 (m, 4H), 3.5
(m, 1H)

[M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,

sKcrnepuMeHTanbHoe 232.1555

1c



Al1+B8 6 2.1 (m, 1H), 2.6 (m, 4H) [M+H]* paccuutanHoe st
C10HsD7N303 233.16206,
skcniepuMeHTanbHoe 233.1616
A2+B1 62.3 (m, 2H), 3.4 (m, 1H), 3.8 | [M+H]* paccuuranHoe st
(m, 2H), 7.5 (¢, 1H), 8.8 (c, | CioH10D5N303 231.1500,
1H) skcniepuMeHTanbHOe 231.1493
N
H
A2+B2 DD D D 822 (m, 2H), 3.5 (m, 2H), 7.5 | [M+H]* paccuuranHoe  mjist
4 | oH (c, 1H), 8.7 (c, 1H) C10HoDeN303 232.1563,
N \ ] sKcrnepuMeHTanbHoe 232.1575
4 | 0 o b 0
N
H
A2+B3 b v §2.2(m,2H),3.5(1,J=7.0Tn, | [M+H]* paccunrannoe s
H
NM OH 2H), 3.9 (1, ] =7.0T1;, 2H) C10HoDsN3O3 232.1563,
N
Ky\/ ! S 9KCIepuMeHTaibHoe 232.1557
e
D ;j D

(44




12 A2+B4 62.3 (m, 2H), 3.3 (M, 1H), 3.7 | [M+H]* paccuuranHoe  mjist
N (m, 2H) Ci10HsD7N303 233.1626,
2 \ sKkcrepuMeHTanbHoe 233.1614
y"‘/‘ M
b H
13 A2+4B5 5 6 2.2 (m, 2H), 3.8 (M, 2H) [M+H]* paccuutanHoe st
ﬁ oH C10H7DsN3Os3 234.1688,
AN \ sKcniepuMeHTanbHoe 234.1694
H
14 A2+B6 6 2.3 (m, 2H), 3.5 (m, 2H) [M+H]* paccuutanHoe st
Ci10H7DsN30O3 234.1688,
sKcrepuMeHTanbHoe 234.1694
15 A2+B7 6 2.2 (m, 2H), 3.5 (m, 1H) [M+H]* paccuutanHoe st

C10HsD9oN30O3 235.1751,

sKcnepuMeHTanbHoe 235.1759

€



A2+B8 6 2.3 (m, 2H) [M+H]* paccuutanHoe st
C10HsD10N303 236.1814,

SKcrepuMeHTanbHoe 236.1823
A3+B1 6 2.1 (m, 2H), 2.4 (m, 2H), 3.4 | [M+H]* paccunranHoe  mjist
(M, 1H), 3.7 (m, 2H), 7.4 (c, | Cio0H12D3N303 229.1374,

1H), 8.8 (¢, 1H) sKkcnepuMeHTanbHOe 229.1382
A3+B2 62.0 (m, 2H), 2.4 (m, 2H), 3.6 | [M+H]* paccunranHoe  mjist
(M, 2H), 7.4 (c, 1H), 8.7 (c, | Cio0H11D4N303 230.1437,

1H) skcniepuMeHTanbHoe 230.1445
A3+B3 D D 8 2.1 (m, 2H), 2.4 (m, 2H), 3.5 | [M+H]* paccunranHoe  mjist
n oH (r, 7=7.0Tw, 2H), 3.8 (1, J = | C1o0H11DsN303 230.1437,

;Y | 7.0 T'u, 2H) skcrepumMeHTanbHoe 230.1425

/< o o
D g D

¥C
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A3+B4

§ 2.0 (m, 2H), 2.4 (v, 2H), 3.4
(m, 1H), 3.6 (m, 2H)

[M+H]* paccuutanHoe st
Ci0H10DsN30O3 231.1500,

skcniepumeHTanbHOe 231.1520

21

A3+B5

§2.0 (v, 2H), 2.4 (m, 2H), 3.8
(m, 2H)

[M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,

sKcrepuMeHTanbHoe 232.1556

22

A3+B6

§2.1 (v, 2H), 2.4 (m, 2H), 3.5
(m, 2H)

[M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,

sKcnepuMeHTanbHoe 232.1571

23

A3+B7

§2.0 (m, 2H), 2.4 (v, 2H), 3.5
(m, 1H)

[M+H]* paccuutanHoe st
C10HsD7N303 233.16206,

sKcnepuMeHTanbHoe 233.1637

4



A3+B8 6 2.1 (m, 2H), 2.4 (m, 2H) [M+H]* paccuutanHoe st
C10H7DsN30O3 233.16206,
sKcnepuMeHTanbHoe 233.1637
A4+B1 82.6 (M, 4H), 3.3 (m, 1H), 3.7 | [M+H]* paccunranHoe  mjist
(m, 2H), 7.5 (¢, 1H), 8.8 (c, | CioH12D3N303 229.1374,
1H) 3KCrepuMeHTaNbHoe 229.1366
N
H
A4+B2 D D 82.6 (M, 4H), 3.6 (m, 2H), 7.4 | [M+H]* paccuuranHoe st
# on | (c, 1H), 8.7 (c, 1H) C1oH11D4N303 230.1437,
N \ m skcrnepuMeHTanbHoe 230.1431
4 0 b D 0
N
H
A4+B3 S OH 6 2.7 (m, 4H), 3.6 (1, J = 7.0 | [M+H]* paccuuranHoe st
/N { m T, 2H), 3.8 (1, J = 7.0 Tt, 2H) | C1oH11DaN3O3 230.1437,
/4 o P P 0 sxcnepuMenTanpaoe 230.1444
D N D
H

9C




28 A4+B4 82.7 (m, 4H), 3.4 (m, 1H), 3.7 | [M+H]* paccuuranHoe  mjist
Q OH (M, 2H) C1oH10DsN303 231.1500,
N
/ m skcnepuMeHTanbHOe 231.1492
/4 o D D g
D/ N
H
29 A4+4B5 6 2.7 (m, 4H), 3.8 (m, 2H) [M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,
sKcnepuMeHTanbHoe 232.1571
30 A4+B6 6 2.6 (M, 4H), 3.6 (M, 2H) [M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,
3KCnepuMeHTanbHoe 232.1574
31 A4+B7 6 2.6 (m, 4H), 3.5 (m, 1H) [M+H]* paccuutanHoe st

C10HsD7N303 233.16206,

sKcrepuMeHTanbHoe 233.1638

LT
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A4+B8

52.6 (M, 4H)

[M+H]* paccuutanHoe st
Ci10H7DsN30O3 234.1688,

skcniepuMeHTanbHOoe 234.1682

33

A5+B1

=T

§ 2.1 (m, 2H), 3.4 (m, 1H), 3.7
(m, 2H), 7.5 (c, 1H), 8.7 (c,
1H)

[M+H]* paccuutanHoe st
Ci0H10DsN30O3 231.1500,

skcniepuMeHTanbHoe 231.1516

34

AS5+B2

=

5 2.0 (v, 2H), 3.6 (m, 2H), 7.5
(c, 1H), 8.7 (c, 1H)

[M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,

3KCnepuMeHTanbHoe 232.1577

35

A5+B3

§2.0 (m, 2H), 3.5 (1, J = 7.0
T'u, 2H), 3.7 (1, = 7.0 Ty, 2H)

[M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,

3KcrepuMeHTanbHoe 232.1554

8¢




36 A5+B4 8 2.1 (m, 2H), 3.4 (m, 1H), 3.7 | [M+H]* paccuuranHoe  mjist
(m, 2H) Ci10HsD7N303 233.1626,

sKkcniepuMeHTanbHoe 233.1614
37 AS5+B5 6 2.0 (m, 2H), 3.7 (m, 2H) [M+H]* paccuutanHoe st
Ci10H7DsN30O3 234.1688,

skcniepuMeHTanbHoe 234.1673
38 A5+B6 6 2.0 (m, 2H), 3.5 (m, 2H) [M+H]* paccuutanHoe st
Ci10H7DsN30O3 234.1688,

sKcrepuMeHTanbHoe 234.1699
39 AS5+B7 6 2.1 (m, 2H), 3.5 (m, 1H) [M+H]* paccuutanHoe st

C10HsD9oN30O3 235.1751,

3KCnepuMeHTanbHOe 235.1766

6¢C



40 A5+B8 6 2.0 (m, 2H) [M+H]* paccuutanHoe st
C10HsD10N303 236.1814,
sKcrepuMeHTanbHoe 236.1809
41 A6+B1 6 3.3 (m, 1H), 3.8 (m, 2H), 7.5 | [M+H]* paccuuranHoe  mjist
(c, 1H), 8.8 (¢, 1H) Ci10HsD7N303 233.1626,
sKcrepuMeHTanbHoe 233.1633
42 A6+B2 D D O D D D 8 3.5 (m, 2H), 7.5 (¢, 1H), 8.7 | [M+H]* paccuuranHoe  mjist
" | o4 (c, 1H) C10H7DsN303 234.1688,
N \ sKcrnepuMeHTanbHoe 234.1690
é\ ; 0 D D o
N
H
43 A6+B3 O D D D 835 (r,J=7.0Tu, 2H), 3.9 | [M+H]* paccunrtanHoe st

(r,J=7.0 T, 2H)

Ci10H7DsN30O3 234.1688,

skcniepuMeHTanbHoe 234.1676

0¢
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A6+B4

§ 3.4 (v, 1H), 3.7 (1, 2H)

[M+H]* paccuutanHoe st
C10HsD9oN30O3 235.1751,

3KCnepuMeHTanbHoe 235.1747

45

A6+B5

jau o

OH

5 3.8 (m, 2H)

[M+H]* paccuutanHoe st
C10HsD10N303 236.1814,

sKcrnepuMeHTanbHoe 236.1808

46

A6+B6

§ 3.6 (m, 2H)

[M+H]* paccuutanHoe st
C10HsD10N303 236.1814,

3KCniepuMeHTanbHoe 236.1821

47

A6+B7

§3.5 (m, 1H)

[M+H]* paccuutanHoe st
C10H4D11N303 237.1877,

skcnepumeHTanbHoe 237.1870

Ie
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A6+B8

IlonnocTerO
JNEHTEPUPOBAHHYIO
CTPYKTYPY MOATBEPK AN
meronom HRMS-ESI Beuay
OTCYTCTBHUSI CUTHAJIOB
1
NIPOTOHOB Ha cnektpe H

AMP

[M+H]* paccuutanHoe st
C10H3D12N303 238.1939,

sKcrepuMeHTanbHoe 238.1944

49

A0+B1

5 1.9 (m, 2H), 2.4 (1, ] = 6.6
T, 4H) 3.4 (v, 1H), 3.7 (m,
2H), 7.5 (¢, 1H), 8.8 (¢, 1H)

[M+H]* paccuutanHoe st
Ci10H14DN303 227.1249,

SKCIepUMeHTanbHOe 227.1237

50

A0+B2

2.0 (m, 2H), 2.4 (1, ] = 6.6
T'u, 4H), 3.6 (v, 2H), 7.5 (c,
1H), 8.7 (¢, 1H)

[M+H]* paccuutanHoe st
C10H13D2N303 228.1312,

skcnepuMenTanbHoe 228.1305

(43



51 AO0+B3 S o 6 2.0 (m, 2H), 2.4 (1, J = 6.6 | [M+H]* paccunrtanHoe mjist
N \ M I'u, 4H), 3.4 (1, J = 7.0 T', | C1oH13D2N30;3 228.1312,
///\ 0 0 2H), 3.8 (1, ] =7.0 Ty, 2H) sKkcniepuMeHTanbHoe 228.1316
e .
D }Pj D
52 AO0+B4 D 619 (m, 2H), 2.4 (1, J = 6.6 | [M+H]* paccunrtanHoe  mjist
; OH I'u, 4H), 3.4 (m, 1H), 3.7 (M, | C10H12D3N303 229.1374,
" \ \M 2H) 3KcrepuMeHTanbHoe 229.1361
{ [
y“"f M
D N D
53 AO0+B5 D D 619 (m, 2H), 2.4 (1, J = 6.6 | [M+H]* paccunrtanHoe  mjist
t on |, 4H), 3.8 (m, 2H) C1oH11D4N303 230.1437,
/N \ M skcniepuMeHTanbHOe 230.1429
A [
D N D
54 AO0+B6 619 (m, 2H), 2.4 (1, J = 6.6 | [M+H]* paccunrtanHoe  mjist

T, 4H), 3.5 (m, 2H)

C10H11D4N3O3 230.1437,

skcnepuMeHTanbHoe 230.1448

€



55 AO0+B7 619 (m, 2H), 2.4 (1, J = 6.6 | [M+H]* paccunrtanHoe  mjist
I'u, 4H), 3.5 (m, 1H) C1oH10DsN303 231.1500,
, OH
M skcniepumeHTanbHOe 231.1520
56 AO0+B8 6 1.9 (m, 2H), 2.5 (1, J = 6.6 | [M+H]* paccunranHoe mjist
I'n, 4H) C10HoDsN3O3 231.1500,
skcniepumeHTanbHOe 231.1520
57 Al+BO 8 2.1 (m, 1H), 2.6 (m, 4H), 3.4 | [M+H]* paccuuranHoe st
(1,1 =7.0TI, 2H), 3.8 (1, J = | C10H14DN303 227.1249,
7.0, 2H), 7.5 (c, 1H), 8.8 (¢, | axcnepumenTanpHOe 227.1254
1H)
58 A2+B0 623 (m, 2H), 3.4 (1, J =7.0 | [M+H]* paccunrtanHoe st

I'm, 2H), 3.8 (1, J = 7.0 I'y,
2H), 7.5 (¢, 1H), 8.8 (c, 1H)

C10H11D4N3O3 230.1437,

skcniepumeHTanbHoe 230.1441

42
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A3+B0

52.1(m, 2H), 2.4 (m, 2H), 3.4
(1, J=7.0TI1, 2H), 3.8 (1, ] =
7.0I'y, 2H), 7.5 (¢, 1H), 8.7 (c,
1H)

[M+H]* paccuutanHoe st
C10H12D2N303 228.1312,

sKcnepuMeHTanbHOe 228.1322

60

A4+B0

628 (m 4H), 3.4 (1, =7.0
I'm, 2H), 3.8 (1, J = 7.0 I'y,
2H), 7.5 (¢, 1H), 8.8 (c, 1H)

[M+H]* paccuutanHoe st
C10H12D2N303 228.1312,

sKcrnepuMeHTanbHoe 228.1309

61

A5+B0

=X

OH

620 (m 2H), 3.4 (1, =7.0
I'm, 2H), 3.8 (1, J = 7.0 I'y,
2H), 7.5 (¢, 1H), 8.7 (c, 1H)

[M+H]* paccuutanHoe st
C10H11D4N3O3 230.1437,

skcniepuMeHTanbHoe 230.1444

62

A6+B0

Z I

OH

34 (r,J=7.0T, 2H), 3.8 (T,
J =70Tu, 2H), 7.5 (¢, 1H),
8.8 (¢, 1H)

[M+H]* paccuutanHoe st
C10HoDgN30O3 232.1563,

skcnepuMeHTanbHoe 232.1570

93
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IIpumep 2. MHccnegoBaHume mNpPOTHBOBOCHAJHMTENbHOH AKTHBHOCTH HOBBIX
coequHeHuil o0meii popmyJinl I HA MOaeTH KAPPATHHAHOBOIO O0TEKA JIANbI Y KPbIC.

Jlnsg mpoBeneHus UCCIEAOBaHUN HCHOJIb30BaNIM coequHeHuss 1 — 62, mojydeHHble
cornacHo [Ipumepy 1.

IIpoBoauIM HECKONBKO CEpUil SKCIIEPUMEHTOB Ha KPbICaX, KOTOPBIX PAHAOMU3UPOBAHHO
JENWIN Ha TPYIIBI, B KAKAOH rpymme no 5 )KMBOTHBIX. JlaHHBIE B KOHTpOJe oObenunsui. s
NPOBENEHMs] MCCIIeOBAaHUI Oblila MCIONB30BaHA MOZAEIb KappParuHaHOBOTO OTEKAa JIAIbl KPBIC
muHuu Bucrap. Otek Be3bIBaN cyOrianTtapHbIM BBeneHneM 0,1 mi 1%-HOro BOZHOTO pacTBopa
A-KapparvHaHa B 3aJHIOI0 KOHEUHOCTb JKMBOTHBIX OIBITHBIX U KOHTPOJBHBIX rpymil. JKuBOTHbIE
SKCIEPUMEHTANIBHBIX TPy MOJy4Yaldu HCCIEAyeMble COEIUHEHUs cpa3y Iocjie HHAYKLUUU
KapparmHaHOBOTO OTeKa mepopaibHO mpu momomu 30Hna. Coenmnenuss 1 — 62 BBOOMIU
JKUBOTHBIM B 7103€ 10 MI/Kr. AHaJIOrMYHBIM 00Pa30M KUBOTHBIE KOHTPOJILHOM IPYTITBI MOTyYan
COOTBETCTBYIOLIEE KOJIHUeCTBO Tuiane0o. OLeHKy OTeKa MPOBOIMIA U3MEPEHHEM 00beMa CTOTBI
C MOMOIIBI0 MEXaHMYECKOTr0 OHKOMETpa 10 BBeAeHHs (aroreHa (A-kapparvHaHa), depe3 IBa
yaca IocJie ero BBEJIEHUs U Uepe3 YeThIpe yaca rnociye ero seeieHus. O creneHu oreka Cyauiy 1o
pasHuIle B O0bEeMe MeEXKAy OTEYHOW CTOMOH W CTONOM JO WHAYKIHH BOCIHAJICHHUSI.
[IpoTHBOBOCTIANTUTENBHYIO AKTUBHOCTh coenuHeHMd oOmel ¢opmynsl (I) ompenemsmu mpu
nomotu Gopmyiibl A=(AVk-AV3/AVk)-100%, rae A— npoTHBOBOCHIANHUTEIbHASI AKTUBHOCTh B
npoueHtax; AVs u AVK — pasHHMLIa MeXIy OT€YHOW U HOPMAaJbHOM CTONAMHU Y >KUBOTHBIX

SKCIIEPUMEHTANIBHBIX U KOHTpPOJbHOU rpynm [19, 20].

Tabmuua 2. IIpoTHBOBOCHIANUTENBHOE AEHCTBHE COENWHEHHH COTJIACHO HACTOSIIEMY

U300pETEHHIO B MOJIENTH KapParnHAHOBOTO OTEKa JIAITbl Y KPBIC.

Crenenn YMCHBIICHUSA OTEKA CTOIIbI, CPEAHEE 3HAYCHUE T10
Coenunenue rpyne, %
yepes 2 yaca yepes 4 yaca

Coenunenue 1 41% 44%
Coenunenue 2 36% 41%
Coenunenue 3 45% 49%
Coenunenue 4 43% 50%
Coenunenue 5 38 43%
Coenunenue 6 40* 45%
Coenunenue 7 44 48%
Coenunenue 8 36% 42%
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Coenunenue 9 42% 47%*
Coenunenue 10 35% 40*
Coenunenne 11 43% 46%*
Coenunenue 12 40* 49%
Coenunenue 13 37* 41%*
Coenunenue 14 39%* 43%
Coenunenue 15 45% 50*
Coenunenue 16 41%* 45%
Coenunenue 17 43% 48%*
Coenunenue 18 35% 42%
Coenunenue 19 38* 44%
Coenunenue 20 36%* 41%*
Coenunenue 21 44% 48%*
Coenunenue 22 40* 46%*
Coenunenue 23 39%* 40*
Coenunenue 24 37* 41%*
Coenunenue 25 43% 49%
Coenunenue 26 44% S50*
Coenunenue 27 41%* 45%
Coenunenue 28 45% 48%*
Coenunenue 29 36%* 40*
Coenunenue 30 40* 46%*
Coenunenue 31 39%* 44%
Coenunenue 32 35% 41%*
Coenunenue 33 41%* 47%*
Coenunenue 34 43%* 50*
Coenunenue 35 38* 42%
Coenunenue 36 40* 43%
Coenunenue 37 36%* 40*
Coenunenue 38 37* 42%
Coenunenue 39 45% 49%
Coenunenue 40 36%* 41%*
Coenunenue 41 35% 41%*
Coenunenue 42 39%* 43%
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Coenunenne 43 44 % 49%
Coenunenne 44 41* 45%
Coenunenne 45 45% 48*
Coenunenue 46 38* 42%
Coenunenne 47 42% 47%
Coenunenne 48 43% 46*
Coenunenne 49 37* 40*
Coenunenue 50 40* 48*
Coenunenue 51 36%* 43*
Coenunenne 52 42% 49%
Coenunenue 53 35* 41*
Coenunenue 54 38%* 45%
Coenqunenue 55 43% 47*
Coenunenue 56 41%* 44*
Coenunenue 57 37* 40*
Coenqunenue 58 44 % 46*
Coenqunenue 59 39* 42%
Coenunenue 60 45% 49%
Coenunenue 61 36%* 43*
Coenunenune 62 40* 48*

* JHOCTOBEPHOE OTIHYHC CTCICHH YMCHBINCHHA OTECKA CTOMBI Y KPBIC AKCIEPHMEHTAIBHBIX TPYII, IMOTyYaBIIHX

neueHHe coequHEHUIMH No | — 62, OT COOTBETCTBYIOMIMX MOKA3aTeleH y KphIc, mody4JaBmmx mmanedo (p<0,05).

HpeI[CTaBJ'IeHHbIe AAHHBIC CBUACTEJIBCTBYIOT O TOM, UTO MPU NPHUEME HOBBIX COeI[I/IHeHI/Iﬁ
COMJIACHO HACTOsIIeMYy H300peTeHHI0 HaOIIoaanock nocroBepHoe (p<0,05) cHUkeHHWe OTeka
CTOIIbI Y KPBIC SKCIIEPUMEHTAIBHBIX TPYII MO CPABHEHUIO ¢ Mianedo, 4TO CBUAETEBCTBYET O
TOM, 4YTO HOBBIE COEAWHEHHs] COMIACHO  HACTOALIEMY HW300PETEHHIO  MPOSBIISIOT

NMPOTHUBOBOCHAJIUTCIIBHYHO aKTUBHOCTD.
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®OPMYVYJIA H30BPETEHUA

1. Coenunenne obmeli popmysl | mim ero papmaneBTHIECKH pUEMIIEMasi COJb
R R R R R R
H
M OH
N
/( R R 0 R R O
R M R
H

rae R npencrasaser coboit H nnmm D, mpu ycnoBum, 4Tto mo MeHblued mepe oguH R
npencrassier codoti D.

2. ®@apmareBTudeckass KOMIO3HMLMS JJIsl JISUEHUS] WM NMPOPUIAKTUKH 3a00JeBaHUI
BEPXHHX ABIXaTENbHBIX MyTeH, comepkamasi 3p(HeKTHBHOE KOJUUECTBO COSAMHEHHUS 1o 1. 1 mim
ero (QapMaleBTHYECKH NPUEMIIEMONW COJIM U MO MEHbIIeH Mepe OauH (papMaueBTUYECKU
MPUEMJIEMBIN HOCUTENb.

3. ®dapmaueBTHUecKas KOMIO3MLUA MO 1. 2, XapakTepusyroullascsi TeM, UTO
3aboneBaHus BbIOpaHbl U3 rpymIbl, cocrosimeit n3 OPBU u rpunma.

4. @apmaneBTHuecKas KOMIO3MLMS @O M. 2, XapakTepu3ymoLascsi TeM, uTO
3a00eBaHMA AbIXaTEIbHBIX MyTeH BbI3BAaHbI BUPYCHOHN MH(pEKLINEH.

5. ®apmaueBTHUeckas KOMIO3MLMA MO M. 3, XapakTepusyroullascsi TeM, UTO
3a0oneBaHus BBIOpaHBI W3 TPYIBL, COCTOSIIEH W3 PHUHUTA, CHUHYCHTA, PUHOCHUHYCHUTA,
dapunaruTa, Ha3opapUHTUTA, TOH3WLINTA, OOJE3HEH TOJIOCOBBIX CKIAQAOK M TOPTaHHU,
BAa30OMOTOPHOTO U  aJUIEPTHUECKOTr0 PUHUTA, OpOHXHUTA, OpPOHXHMONWUTA, NHEBMOHHH,
OpPOHXHATBHOHN aCTMBbI, XPOHUYECKOH 0OCTPYKTUBHON OOJIE3HHU JIETKUX, MyKOBHCIIHI03A.

6. ®apmaueBTHUeckas KOMIO3MLMA MO M. 4, XapakTepusyroullascsi TeM, UTO
3a0oneBaHys BbI3BaHBl BHPYCOM, BBIODAHHBIM W3 TPYIIIbL, COCTOSALIEH W3 PHUHOBHpYCA,
pecnupaTOpHO-CHHLIMTHAIBHOIO BUpPYyCa, BHpyca Maparpuina, BUpyca IpUINa, B TOM YHCIE
rpunna A, B, C u D, ageHoBupyca, HOpaBUpyCa, MeETalmHEBMOBHMpYCa, KOPOHAaBHpYCa,
XaHTaBupyca, OokaBupyca, Bupyca Koxkcaku, supyco rpymmnel ECHO, »sHTEpOBHpYyCa,
poTaBupyca, BUpyca repmueca.

7. JlekapCTBEHHOE CPENCTBO ISl JICUSHMs WIH MPOQPUIAKTUKN 3a00JIEBAaHUA BEPXHUX
IBIXaTeNbHbIX MyTeH, B (opMe TabNETOK WM KarcyJ, MOMEIIEHHbIX B (hapMaueBTUYEeCKU

NPUEMIIEMYIO YTIAKOBKY, MPUYEM YIIOMSHYTOE CPENCTBO COAEPKHUT 3(PPEKTHBHOE KOJIMIECTBO
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coeanHeHus mo n. 1 wim ero apmMaueBTHYECKH MPUEMIIEMOH CONMM WK (hapMaleBTHYECKON
KOMITO3UIIMH T10 . 2.

8. JlekapcTBeHHOE CpencTBO MO M. 7, XapakTepH3yIolleecs TeM, 4TO 3a00jeBaHuUs
BBIOpAHBI U3 IpyIIel, cocTosmei u3 OPBU u rpunma.

9. JlexapCTBEHHOE CPEACTBO MO M. 7, XapakTepu3yroimeecs TeM, 4To 3a0oJeBaHUS
IBIXaTEeNbHBIX MyTeH BbI3BAaHbI BUPYCHOHN MH(pEKIHEH.

10. JlekapcTBEeHHOE CPENCTBO MO M. 8, XapaKTepHU3yrolIeecs TeM, 4TO 3a00JeBaHUs
BBIOpAaHbI W3 TPYIIBI, COCTOSAIIEH W3 pHUHUTA, CHHYCHUTA, PHHOCHHYCHTA, (papuHrUTa,
Ha30()apuHTUTA, TOH3WUINTA, OOJIE3HEH TOJOCOBBIX CKIAJOK M TOPTaHH, BAa3OMOTOPHOTIO MU
AJJIEPTUYECKOr0 pUHHUTA, OpPOHXUTA, OPOHXHOJNTA, IHEBMOHHH, OpPOHXUAJIBHOW aCTMBbI,
XPOHUYECKOH OOCTPYKTHBHOH OOJIE3HU JIETKUX, MYKOBHCLI1034.

11. JlekapcTBeHHOE CPENCTBO MO M. 9, XapakTepusyrolieecs TeM, 4TO 3a00JeBaHUs
BBI3BAHBI BHUPYCOM, BBIOPAaHHBIM H3 TPYIIBI, COCTOSILIEH W3 PHHOBUPYCA, PECIIMPATOPHO-
CHUHIIMTHAJILHOTO BHpYCa, BUpycCa MaparpuImna, Bupyca rpumnmna, B ToM uucie rpumnmna A, B, C u
D, ameHoBupyca, HOpaBUpyCa, METAITHEBMOBHPYCa, KOPOHABUPYCA, XaHTaBUpyca, OOKaBupyca,
Bupyca Kokcaku, supycos rpynmnsl ECHO, sHTepoBupyca, potaBupyca, BUpyca repreca.

12. Tlpumenenue coenuHeHus 1o M.1 win ero GapmMaueBTUYECKU MPUEMIIEMOH COJU
IUIS JIEYeHUs WK PO HIIAKTHKY 3a00I€BaHUI BEPXHUX AbIXATEIbHBIX MyTEH.

13. IIpumenenne no m. 12, xapakrepusyroueecs TeM, 4To 3a00IeBaHUs BBIOPAHBI U3
rpymnnsl, coctosueit us OPBU u rpunmna.

14. Tlpumenenue no n. 12, xapakTepu3yroLieecs TeM, 4TO 3a00IeBaHUs IBIXATENbHBIX
nyTel BBI3BAHBI BUPYCHON MH(EKIHEH.

15. Ilpumenenne no m. 13, xapakrepusyromeecss TeM, 4TO 3a00IeBaHUs BBIOPAHBI U3
IPYIIBI, COCTOSIIEH W3 pPUHWTA, CHUHYCHUTA, PUHOCHUHYCHUTA, (apuHrUTa, Ha3zo(apuHTUTA,
TOH3WJUINTA, OOJIE3HEH TOJIOCOBBIX CKIIQJIOK M TOPTaHU, BA30OMOTOPHOTO M aJUIEPTHYECKOTO
puHHMTa, OpOHXHMTAa, OPOHXHONWTA, ITHEBMOHUH, OpPOHXHANBPHOH AaCTMbl, XPOHHYECKOH
OOCTPYKTUBHOH 00JIE3HU JIETKUX, MYKOBHCIIHIO34.

16. Ilpumenenne mo 1. 14, xapakTepusyromeecs TeM, 4YTO 3a00JIeBaHMs BBI3BAHBI
BUPYCOM, BBIOPAHHBIM U3 TPYIIIBI, COCTOALIEH U3 PUHOBHPYCA, PECTUPATOPHO-CHHLIUTHAIBHOTO
BHpYyCa, BUpycCa Naparpuimmna, Bupyca rpumnmna, B Tom uucie rpunna A, B, C u D, agenosupyca,
HOpaBHpyca, METAITHEBMOBHPYCa, KOPOHABUPYCa, XaHTaBUpyca, OokaBupyca, Bupyca Kokcakw,
Bupycos rpynmnsl ECHO, saTepoBupyca, poraBupyca, BUpyca repreca.

17. IlpumeHenne (apmMareBTUYECKOH KOMIO3MLMK IO M. 2 [JIs JICYSHUS WIIH

npodrakTuky 3a001eBaHUI BEPXHUX IbIXATEIbHBIX MyTEH.
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18. Ilpumenenne no m. 17, xapakrepusyroueecs TeM, 4TO 3a00IeBaHUs BBIOPAHBI U3
rpymnnsl, coctosueit us OPBU u rpunmna.

19. IIpumenenue o n. 17, xapakTepu3yroLieecs TeM, 9TO 3a00JIeBaHUs IBIXATENbHBIX
nyTel BBI3BAHBI BUPYCHON MH(EKIHEH.

20. IIpumeHenne no 1. 18, XapakTrepusyromeecss TeM, 4To 3a00IeBaHUs BBIOPAHBI U3
IPYIIBI, COCTOSIIEH W3 pPUHWTA, CHUHYCHUTA, PUHOCHUHYCHUTA, (apuHrUTa, Ha3zo(apuHTUTA,
TOH3WJUINTA, OOJIE3HEH TOJIOCOBBIX CKIIQJIOK M TOPTaHU, BA30OMOTOPHOTO M aJUIEPTHYECKOTO
puHHMTa, OpOHXHMTAa, OPOHXHONWTA, ITHEBMOHUH, OpPOHXHANBPHOH AaCTMbl, XPOHHYECKOH
OOCTPYKTUBHOH 00JIE3HU JIETKUX, MYKOBHCIIHIO34.

21. Ilpumenenne mo 1. 19, xapakTepusyroomeecs TeM, 4YTO 3a00JIeBaHHs BbI3BAHBI
BUPYCOM, BBIOPAHHBIM U3 TPYIIIBI, COCTOALIEH U3 PUHOBHPYCA, PECTUPATOPHO-CHHLIUTHAIBHOTO
BHpYyCa, BUpycCa Naparpuimmna, Bupyca rpumnmna, B Tom uucie rpunna A, B, C u D, agenosupyca,
HOpaBHpyca, METAITHEBMOBHPYCa, KOPOHABUPYCa, XaHTaBUpyca, OokaBupyca, Bupyca Kokcakw,
Bupycos rpynmnsl ECHO, saTepoBupyca, poraBupyca, BUpyca repreca.

22. Tlpumenenue coenuHeHHs 1o M.1 wim ero apmMaueBTUYECKH MPUEMIIEMOH CONU
IUISL TIPUTOTOBIIEHHSI (PapMaLeBTUYECKON KOMITO3UIIMH T10 T1. 2 UJIH JIEKAPCTBEHHOT'O CPEACTBA MO

o 7.
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D NOCACAYIOIIHE TOKYMCHTBI YKa3aHkI B ITPOJODKCHHH

* OcoGEIE KATErOpPHH CCHUIOMHBIX IOKYMEHTOB:
A» -~ IOKYMEHT, onpeensiomuit o6muli ypoBeHs TeXHHKH

«E» - Goriee paHHHH JOKYMEHT, HO ONyG/HKOBAHHEIH Ha JaTy NOJa4H
BPA3UNCKOM 3a4BKH WITH MOCTE Hee
«O» - BOKYMEHT, OTHOCAIIHHCA K YCTHOMY PACKPHITHIO, SKCTIOHHPO-
BAHHIO 1 T.1,
"P" - BOKyMEHT, ONMy61IKOBAHHBIH A0 NATH NOJAYH €BPaIUICKOH
3aABKH, HO MOCITe AATHl HCMIPATHBAEMOTO MPHOPHTETA"

TIPUBEACHHEIH /U1 NOHHMAaHHA H306PETCHHA

«T» - Golee MO3AHHIt AOKYMEHT, OMyGANKOBAHHEIA 10C/E AATE! IPHOPUTETA H

«D» - HOKYMCHT, IPHBEACHHBIH B eBpasuiickol 3atBke «X» - BOKyMEHT, HMelomuit HauGosiee GIM3KOE OTHOWICHHE K MPEAMETY NOKUCKa,

nopovyamui HOBU3HY WM H306peTaTebCkuii ypoBeHb, BIATEIN B OTACTBHO-

CTH

«Y» - IOKyMEHT, HMelomuit HanGonee GIM3KOE OTHONMICHHE K IPEAMETY TIOHCKa,

nopovamuit u306peTaTeNECKHI YPOBEHD B COYETAHUH ¢ APYTHMH JOKYMEH-

TaMHU TOM K€ KATErOpHH

«&» - IOKYMEHT, ABJIAIOMIHMICA MAaTCHTOM-AHAIOTOM
«L» - JOKYMEHT, IPHBEACHHEIH B APYTHX LIEIIX
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