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WHTIMBUPOBAHUE NOHHOIO KAHATJIA A1 C TPAH3UTOPHbBIM PELIENTOPHbIM
NOTEHUMAINIOM

NEPEKPECTHAA CCbIJIKA HA POAOACTBEHHbIE 3AABKU

[laHHas 3asiBka 3asBnseT NPeMMyLLeCcTBO WU MPUOPUTET MO MPeaBapUTENbHOM

3asske CLUA Ne 62/624276, nogaHHon 31 aHBapsa 2018 roga, copepaHue KOTOpPOWn
MONTHOCTLIO BKITKOYEHO B AaHHOE OnmncaHue nocpeacTBOM CCbIKM.
OBJIACTb TEXHUKUA

[aHHoe wu3obpeTeHne OTHOCUTCS K  (PapMaueBTUYECKUM  COELMHEHMAM,

KomMnosmumam m crnocobam nedeHuss 60nun, pecnupaTopHbix 3aboneBaHun, a Takke
NHrMBMPOBaHNA WMOHHOTO KaHana A1 C TPaH3UTOPHbIM PELEnTOPHBIM MNOTEHLManom
(TRPA1 - Transient Receptor Potential A1).

YPOBEHb TEXHUKU

Kanan A1 ¢ TpaH3UTOPHbIM peLenTOpPHbIM NMoTeHUManom (B 4aHHOM AOKYMEHTEe

«TRPA1») npeacrtaBnaet cobon HecenekTUBHbIA KaTWUOHHBLIM KaHarn, CBA3aHHbIA C
BoneBbiMn owywleHnaMn y nogen. TRPA1 obHapyXeH B CEHCOPHbIX HEMPOHax W
PYHKLUMOHNPYET Kak LETEKTOp, KOTOPbIA MOMOraeT cBs3aTb OOHapyXeHWe BpeaHbIX
XUMUYECKNX BELLECTB, NOBPEXAEHME TKaHeW K BocnaneHue ¢ 6onbto. Cumtaercs, yto
aktmBaumss TRPA1 BbisbiBaeT 60nb, uvHAYyUMPYS BO3OYXAEHME HOUMUEMNTUBHbBIX
HEMPOHOB M yNpaBnss LeHTpanbHOM CeHCnbunmsaumen B CnMHHOM mosre. Ctumynaums
TRPA1 Takke MOXeT ycunmeaTth cpabaTtbiBaHNE CEHCOPHbLIX HEMPOHOB, YTO NPUBOAUT K
BbICBODOXAEHNIO MPOBOCHANUTENbHbIX HEMPONenTnaoB, Taknx kak NK-A, Bewectso P u
CGRP (koTopble BbI3bIBAOT pacLUMpPEHME COCYAOB U MOMOratT pPeKkpyTUpoBaTb
WMMYHHbIE KNeTKW). PasnuyHble 3HAOrEHHbIE PeaKkUMOHHOCNOCODOHbIE COeaVHEHUS,
obpasytowmeca npu  BocnaneHun, aktmempytor TRPA1 (B TOM  uucne 4-
TMOAPOKCUHOHEHan,  BbIAENALWMACA MNPU MNEPEKUCHOM  OKUCIIEHUW  NIUMOCOM;
LMKINONEHTaHoBbIE MpocTarnananHbl, CUHTE3npyemble depmeHTamm COX; nepekuchb
BOAOpoAa, obpasyroasncs B pesynbTaTe OKUCIUTENBHOro ctpecca). Aktneaumsa TRPA1
Takke nosblwaeT vyscTBUTENBHOCTE TRPA1 K X0noay. Kpome Toro, Mytauus ycuneHmsa
dyHKkumMmn B TRPA1 BbI3bIBAET HACcneaCTBEHHbIA 3Nn30aMYeckni BonNeBon CUHAPOM; Y
nayneHToB, CcTpagarwmx 3Tum 3aboneBaHWeM, BO3HUKAKOT anu3oguyeckne 6onu,
KOTOpble MOryT ObITb Bbl3BaHbl NPoCcTyaon. Takum obpasom, cumtaetcs, uTto TRPA1
urpaeTt ponb B H0nM, CBSA3AHHOW C MOBPEXAEHMEM HEpBa, XONOAHOW annoAuHWEN U
BOCNanNUTENsHOM BOMbHO.

CoennHeHns, KOTopble MHIIMBMPYIOT MOHHBIM KaHan TRPA1, moryT ObITb NONe3HsbI,
1
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Hanpumep, MNpPWU  NEYEeHUN  COCTOAHWMW,  YMYYLWEHHbIX,  YCTPaHEHHbIX WA
npefoTBpaleHHbIX NyTeM WHrMbupoBaHma woHHoro kaHana TRPA1. Hanpumep,
hapmaueBTUYECKME KOMMO3NLMN, KOTOPbIE MHIIMBMPYOT TRPA1, MOXHO MCnonb3oBaTh
ansa nedeHns 6onu. BbbiNno NPOAEMOHCTPUPOBaHO, 4TO uMHrMbuposaHne TRPA1
(Hanpumep, NyTeM reHeTU4YecKom abnsaumm U XMMWUYECKOro aHTaroHM3mMa) npuBOAUT K
CHWXXEHUIO aKTMBHOCTM 60neBoro noBefeHVUs Yy Mbllern U KpbiC. Mbiwn-HoKayThl,
nuuweHHble yHKuMoHaneHoro TRPA1, nMeroT CHMXeHHble HOLMLENTUBHbIE OTBETHI Ha
aktmeatopbl TRPA1 (Bknovaa AITC, dopmanuH, akponewH, 4-rujpoKCUHOHEeHan) wu,
KpOMEe  TOro,  3HaYMTENbHO  CHWXAaKT  TEPMUYECKYHD U MEXaHWYECKYHo
rMNepYyBCTBUTENBHOCTL B OTBET Ha Meamartop BocnaneHns OpagukuHuUH (Hanpumep,
Kwan, K. Y. et al. Neuron 2006, 50, 277-289; Bautista, D. M. et al. Cell 2006, 124, 1269-
1282). B mogensx 60nmM Ha XMBOTHbIX CHWKeHue akcnpeccum TRPA1 ¢ nomouybto
reHocneynguyecknx aHTUCEeHCOB npeaoTepawano 1 obpawano BCMfATb XOMOAHYHO
rmnepanresvio, BbI3BaHHYHO BOCMNaneHWeM W MOBpEeXAeHWEM HepBa (CM., Harpumep,
Obata, K. et al., Journal of Clinical Investigation 2005, 115, 2393-2401; Jordt, S. E. et al.,
Nature 2004, 427, 260-265; Katsura, H. et al., Exploratory Neurology 2006, 200, 112-
123). CoeanHernsa-nHrndutopbel TRPA1 addekTnBHbI Ha pasnnyHbIX Mmogensx 6onu y
rpbld3yHOB. bBbINO  npoaemMoHCTpupoBaHO, 4YTO WHMMBUTOpbl TRPA1  CHwxaroT
MEXaHUYECKYH TMNEPUYBCTBUTENBHOCTE M XOMNOAHYIO anfoAnHUIO NOCcne BOCNaneHus,
BbI3BAHHOIO NOSHLIM aaboBaHTOM PpenHga (6e3 nameHeHns HopMarnbHOro OLyLLEHNSA
XonoAa Yy KOHTPOSbHbIX XMBOTHbIX), @ TakkKe ynydwarT ¢QYHKUMO B  MOAENM
MOHOMOAOALETaTHOrO ocTeoapTpuTa y kpbic. Materazzi, S et al., European Journal of
Physiology 2012, 463(4):561-9; Wei H et al., Anesthesiology 2012, 117(1):137-48;
Koivisto, A et al., Pharmacol Res. 2012, 65(1):149-58. CoeanHerna-nHrnbuntopsl TRPA1
NPOAEMOHCTPUPOBANN CHWKEHWE aKTUMBHOCTM OONEBOro MNOBEAEHVSA Y TPbI3YHOB,
koTopbIiM BBOAUNKM AITC (ropunyHoe macno), hopManvH, UMHHamManb4erng, akponeuH n
apyrve aKkTmBaTopsl TRPA1. CoepnHEHNA-MHIIMOUTOPSI TRPA1 Takxe
NpoOAEeMOHCTPUpOBanu 3 PEKTUBHOCTL Ha MOAENSAX rpPbI3yHOB ans
nocneonepauuoHHon 6onm, cm., Hanpumep, Wei et al., Anesthesiology 2012, 117 (1):
137-48; nepndepnyeckor HEBPOMATUM, BbISBAHHOW XMMUOTEPANMEN, CM., HanpuMmep,
Trevisan, et al.., Cancer Res. 2013 May 15;73(10):3120-31 Online March 11, 2013; n
BonesHeHHOW anabeTmnyeckomn HeBponaTuKm, cM., Hanpumep, Koivisto et al., Pharmacol
Res (2011).

KPATKOE U3NOXEHUE CYLUHOCTU NUSOBPETEHUA
2
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HaHHoe n3obpeTterHne npegnanaraet coegmHeHna Gopmynel |:

%il

)\ [~
RY (1)

nnn nx apmMaueBTUHECKN NPUEMITEMYIO COMb, FAE:

X npeacrasnsaet cobom N unu CH;

R' npeacraenset cobon C2-Ce ankun, C2-Cs ankenun, Cz2 -Ce ankunHun, -C1-Ce
ankmn-0-Co-Ce ankun, -Co-Ce ankun-0-C1-Ce ankun, -C1-Ces ankmnn-C(0)-Co-Ce ankun, -
Co-Cs ankun-C(0)-C1-C s ankun, -C1-Cs ankun-C(O)N(R")2, -C1-Cs ankmn-CN, -C1-Cs
ranoreHankun, apwn, retepoapun, reTepouvknun,  retepoapunankin  Unm
reTepOLMKNUNAnKNN, Kbl U3 KOTOopbIX 3amelleH (R®)1-7;

R2 npeacrasnsaeT cobon H nnm C1-Ces ankun;

R® npeacrasnset cobon H nnn C1-Cs ankum;

R* npeacraensieT cobon retepoapun, HeobszaTensHO 3ameLleHHbIN (R5)1-3 ;

R® HesaBucumo npegcrasnseTt cobon H, C3-C1o retepouuknun, C1-Cs ankun, C1-
Cs ankoken, -C1-Ce ankmn-OCo-Cs ankun, -Co-Ce anknn-0OC+1-Ces ankun, -N(C+1-C3 ankun)z,
C1-Cs ranoreHankun, -C1-Cs ankvn-N(R")2, reTepounknuniankmn, ranoreH unm LmuaHo,
Kakabln U3 KOTOPbLIN HeobasaTernbHo 3ameLleH (R®)1-3;

R® HesaBucumo npeactaenseT cobont H, C1-Ce ankun, C2-Ce ankeHun, C2-Ce
ankmHmn, C1-Cs ankokcn, C+1-Ce ranoreHankun, ruapokcu, apwun, retepoapun,
reTepoumKnmn, apunankun apunokcu, reTepoapunoKeu, apunarnkokcm,
reTepoapunankokcu, retepoapunankun, ranoreHankun, KeTo, UMaHo WUnuv ranoreH unm
asa R® Bmecte ¢ atomMamu, K KOTOPbIM OHW MPUCOEAMHEHBLI, MOryT 06pa3oBbIBaThH
Heobs3aTenbHO 3amelleHHoe 3-7-4NeHHOE KOnbLO;

R’ npeacrasnset codon H, C1-Ce ankun unu C1-Ce ranoankurn; u

R® npeacrasnset codont H, CH2D, CHD2 unu CDa.

B opyrom acnekte ,El,aHHoe n3obpeTteHne npegnanaraet coeanHeHns dopmynsi ll:
)\)t />_ R3

(1)



10

15

20

25

30

nnn nx apmMaLeBTUHECKN NPUEMITEMYIO COMb, FAe:

X npeacraensaet cobomn N unu CH;

R? npeacrasnset cobon H nnm C1-Cs ankun;

R3 npeacrasnsaet cobon H nnu C1-Ce ankun;

R* npeacraensaeT cobown retepoapun, HeobasaTenbHO 3amelleHHbIN (R%)1.3;

R® HesaBucumo npegcrasnseT cobot H, C3-Cio retepoupmknun, C1-Cz ankun, C1-
Cs ankokcu, -C1-Ce ankmn-O-Co-Ce ankun, -Co-Ce ankmn-O-C1-Cs ankun, -N(C1-Cs
ankun)z2 , C1-Ce ranoreHankun, -C1-Cs ankun-N(R7)2, reTepounknmnankun, ranoreH unm
LMaHo, Kaxablv U3 KOTopbIv HeobsA3aTenbHo 3amelleH (R8)1.3;

R® HesaBucumo npegcrasnset cobont H, C1-Ce ankun, C2-Ce ankenun, C2-Ce
ankmHun, C1-Cs ankokcn, C1-Cs ranoreHankun, ruapokcu, apwun, retepoapun,
reTepoumKnmn, apunankun apunoKcu, reTepoapunoKeu, apunankokcm,
reTepoapunankokcu, retepoapunankun, ranoreHankun, KeTo, UMaHo Unu ranoreH nnm
aBa R® Bmecte C atomMamu, K KOTOPbIM OHM MPUCOEAWHEHbI, MOryT 00pa3oBbIBaTh
Heobsa3aTensHO 3amMmeLleHHoe 3-7-4nNeHHOEe KomnbLo;

R’ npeacrasnsiet cobon H, C1-Cs ankun unm C1-Ce ranoankun;

R8 npeacrasnsaet cobont H nnu C1-Ce ankun; u

R® npeacrasnsaet cobont H, CD3 unn C1-Cs ankun.

B gpyrom acnekte [daHHoe mn3obpeTeHne npepnanaraet coegmuHeHns dopmynbl

L

~N

k

(1)

nUnn nx dapmMaLeBTUYECKN NPUEMITEMYIO COMb, FAe:

X npeacraensaet cobomn N unu CH;

R? npeacrasnsaet cobont H nnu C1-Ce ankun;

R® npeactasnsaet cobon H, C3-C1o reTepoumknmn, C1-Cz ankun, C1-C3 ankokew, -
C1-Ce ankmn-0-Co-Cs ankun, -Co-Cs ankmn-O-C1-Cs ankun, -N(C1-Cs ankun)z2, C1-Ce
ranoreHankun, -C1-Cs ankun-N(R")2, reTepoumKnvnankun, ranoreH unm LmMaHo, KaxkabIn
N3 KOTOPbIX HeoBsA3aTenbHO 3amelteH (R8)1.3;

R® HesaBucumo npeactaenseT cobon H, C1-Ce ankun, C2-Ce ankeHun, C2-Ce

ankmHuin, C1-Cs ankokcn, C1-Cs ranoreHankun, ruapokcu, apwun, retepoapun,
4
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reTepoumKnmn, apunankun apwunokKcu, reTepoapunoKeu, apunarnkokcm,
reTtepoapunankokcu, retepoapunankun, ranoreHankun, KeTo, UMaHo Unuv ranoreH mnm
asa R® Bmecte c atomamu, K KOTOPbIM OHWU MPUCOEAMHEHbI, MOryT 0Opa3oBbiBaTb
Heobs3aTenbHO 3ameLeHHoe 3-7-4YNEHHOE KOMbLO; U

R’ npeactaensaeT cobon H, C1-Cs ankun unu C1-Ce ranoankun; un

R® npeacrasnseT cobont H, CD3 nnn C1-Ces ankun.

HaHHoe wn3obpeTeHne TaKKke OTHOCUTCA K KOMMO3UUMAM, Ccoaepalimm
coeguHeHne dopmynel (1) 1 dapmMayeBTUYECKM MNPUEMIIEMBIA  HANOMHUTENb,
pasbaBuTENb UM HOCUTENb.

OnucaHHble B AaHHOM [OKYMEHTE COE€AMHEHUS W KOMMO3UUMKU MOryT ObiTb
NPUMEHEHbI ANA NEeYeHUa pasnuyHbIX paccTponcTB y cybbekta. Hanpumep, B JaHHOM
AOKYMEHTE onucaHbl Cnocobbl neveHusa, Takme kak cnocob neveHns TRPA1-
OnocpeaoBaHHOro PacCcTpoucTBa y cybbekTa, Npu 3TOM yKasaHHbIM Cnocob, BKOYaeT
BBEAEHNe apdeKkTnBHOro konuyectea coegmHermna dopmynel (1), (1) nan (1ll) nnu ero
dapmaueBTuyeckn npuemnemon conn. Cnocobel neyveHms bonn y cybvekra, KoTopblie
BKNOYAIOT BBEAEHNE 3aPPEKTMBHOrO Konmyectea coegmnHeHna dopmynsi (1), (1) nnm (1)
nnn ero papmMaueBTUYECKN NPUEMNIEMON COMK, Takke OnucaHbl B 4aHHOM L,OKYMEHTE.
TunnyHble TNl 6onu BKNKOYAKOT HeBponaTuyeckyto 6onb, Hanpumep, BONe3HEeHHYH
AnabeTnyeckyto  HEeBpOMaTuo,  NEpUPEPUYECKYD  HEBPOMaTUHO,  BbI3BaHHYHO
xmmmoTtepanmer, 6onb B MNOSACHMUE,  HEBPaIrMio  TPOMHUYHOIO  HEpea,
NOCTrEPNETUYECKYIO HEBPAarUio, UWKMAC W KOMMMEKCHbIM pPerMoHapHbin  6oneson
CYHAPOM; BOCnanuTenbHyto Oonb, Hanpumep PEBMaTOMAHbLIM apTPUT, OCTE0apTpuT,
BMCOYHO-HWKHeuventocTHoe pacctponcteo; PDN wnm CIPN; BucuepanbHyto 60nb,
Hanpumep, OT MnaHKpeaTuTa, BOCNanuTENbHOro 3aboneBaHWsa KULLIEYHWKA, KOnuTa,
BonesHn KpoHa, sHooOMeTpuo3a, Ta3oBon 6onn n crteHokapauy, 6onb, BbiOpaHHyO 13
rpynnel: 6onb npu pake, 6onb npu oxore, 6onb B Nonoctn pra, 60nb, BbI3BAHHYH
nepenomoMm wn TpaBmon, 6Honb npu paspese, HBonb B KOCTAX, 6onb npwu
CEPNOBUAHOKIIETOMHON aHEMUK, prbpomMmanrms n ckeneTHoO-MblweYHas 6onb; unmn 6onb
OT rmnepanresavm Unn annoguHnUn.
noaPOBHOE ONNUCAHUE CYLUHOCTU U3OBPETEHUA
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[aHHoe n3obpeTteHne npegnaraet coeanHeHus Popmynei I:

X
O 72
2 LI
o N7 N7 R,
RIN H

N
| )—R®
AN

N
R? {)
nUnn nx bapmMmaLeBTUYECKN NPUEMMEMYIO COJb, FAe:

X npeacrasnsaet cobon N nunum CH;

R' npeacraenser cobon C2-Cs ankun, C2-Ce ankenun, C2-Cs ankuHun, -C1-Ce
ankmn-0-Co-Ce ankun, -Co-Ce ankun-0-C1-Ce ankun, -C1-Ces ankmnn-C(0)-Co-Ce ankun, -
Co-Cs ankun-C(0)-C1-Ce ankun, -C1-Ce ankun-C(O)N(R)2, -C1-Ces ankun-CN, -C1-Cs
ranoankun, apwvn, reTepoapun, reTepoLmKnImm, reTepoapunankun nnu
reTepOLMKINUNAnKnN, Kbl N3 KOTopbix 3amelleH (R®)1-7;

R2 npeacrasnsaeT cobon H nnm C1-Ces ankun;

R® npeacrasnset cobon H nnn C1-Cs ankum;

R* npeacrasnsiet coboin retepoapun, Heoba3aTensHO 3ameLeHHbIN (R5)1-3;

R® HesaBucumo npegcrasnseTt cobon H, C3-C1o retepouuknun, C1-Cs ankun, C1-
Cs ankokcu, -C1-Ce ankmn-O-Co-Ce ankun, -Co-Ce ankmn-O-Ci1-Ce ankun, -N(C1-Cs
ankun)2 , C1-Cs ranoankun, -C1-Cz ankun-N(R7)2, retepouvknmnankun, rano unm unaHo,
KapkOblM U3 KOTOPbIX Heobs3aTensHo 3amelleH (R8)1-3;

R® HesaBucumo npeactaenseT cobont H, C1-Ce ankun, C2-Ce ankeHun, C2-Ce
ankmHun, C1-Ces ankokcu, C1-Ce ranoankun, rmapoKCu, apun, reTepoapun, reTepoLnKnnm,
apunankuin,  apunokCcW,  reTepoapunoKkCcy,  apunankokCy,  reTepoapunankokcu,
reTepoapunankun, ranoarnkun, KeTo, unaHo unm rano unu asa R® emecte ¢ atomamu, K
KOTOPbIM OHW NPUCOEANHEHBI, MOryT 00pa3oBbIBaTh HeobsA3aTeNbHO 3aMeLleHHoe 3-7-
YrneHHoe KombLO;

R’ npeacrasnset cobon H, C1-Ce ankun unu C1-Ce ranoankurn; u

R® npeacrasnset codont H, CH2D, CHD2 unu CDa.

B HekoTOpbIx BapnaHTax peanusaumm R npeacrasnseT coboi rmapokeunponmn,
MMOPOKCUITUN, KETOMEHTUN, TUAPOKCUMETUN, NUPUAMHUIIMETUN, OKCa30oNUIMETUN,
METUNU30KCa30NUNMeTun, OKCETaHUNMETUN, oKcaauasonunveTun,
METUNOoKCaaMasonunIMeTun, METOKCUITU, MM POKCUMETOKCUMPONATT,
METOKCUKETOMPONWUI,  KETOMETUNOYTUN,  KeTonponun,  KeTobyTun,  auetamuio,

LUMaHOMETU, MEeTUNALETaMMA0, TPUPTOPSTU, TPURTOPNPONUI UK BYTUHMI.
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B HekoTopbIx BapuaHTax peanusauumn R' npeacraensaeT coboi
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nnn

B HekoTopbIx BapnaHTax peanvsaummn R npeacraenseTt cobon reTepoapunankin,
Heobs3aTensHO 3aMeLleHHbIN (R7)1-4.
B HekoTOopbix BapuaHTax peanu3aumm R' npeacrasnser cobon 1,24

OKCaAnasonuMnMeTun, Heoba3aTenbHO 3ameLleHHbIn (R7)1-2.



B  HekoTopbix BapuaHTax peanusaumm R!'  npeacrtaenser  coboi
N

N
\O

*

B HekoTOpbIX BapuaHTax peanusaumm R? npeacrasnset cobon MeTumn.
B HekoTopbIx BapuaHTax peanvsaummn R? npeacrasnser coboun H.
5 B HekoTopbIx BapunaHTax peanusauumn R3 npeacraensaet cobon H.
B HekoTopbix BapuaHTax peanusaumm R* npeactaBnser cobol 6-yYneHHbIN
MOHOLIMKIIMYECKUIA reTepoapun, Heoba3aTenbHO 3ameLleHHbIn (R3)1-3.
B HekoTOpbIx BapuaHTax peanusaumm R* npegcraesnset cobovt NUpUAMHWR,

AMPUMUANHWI, MUPA3VHUI UK MUPUAAMHWUI, KaXAbIA U3 KOTOPbIX 3ameLleH (R3)1-2.

10
B HekoTopbIx BapunaHTax peanusauumn R* npeacraenseT coboin
é & Ay * -
F 5 )\ F A
R® N R® R® N
R5
V’JJ N
A | K .
‘ X N 7 | X
F G
) N R, R® , MK N R®.
15 B HekoTopbIx BapuaHTax peanusaumm R® Hesasucumo npeacrtasnseT cobon H,

AMPPONNANHUI, TPUPTOPMETUN, TPUPTOPSTUN, rano, METUM, WM30NPONuM, LWaHo,
nponun, aTun, asabuymknorekcun, audTopasabuLmMKNOrekCun, METOKCK, METOKCUITMN,
AMANKUNaMUHO UM 3TOKCU, KaxkabIA M3 KOTOPbIX HeobasaTernbHo 3amelleH (R®)1-a.

B HekoTopbIx BapuaHTax peanvsaumm R® HesaBucumo npeacrasnsaeT cobon H, -

20 CF3, umaHomeTtun, 6pom, xnop, pTop, METUN, 3TUN, U3ONPONUA, LNaHo,

R4
\ R4
R4 4 I \N
\N R\N F F
92
1 7 F 1

F



10

15

R4\N/\

F
F F
k R R\)< J< R
, \O/\, F, R* unm \O _

B HekoTOpbIX BapuaHTax peanusaumm R® npeacrasnset cobon Ci1-Cs ankun vnm
C1-Ce ranoankun. B HekoTopbIx BapuaHTax peanusaumm R® npeacraenaet coboit CFa.

B HekoTOpbIx BapuaHTax peanusauumn R* npeacraensaeT coboi

N
LA

N n R % npeacraenset cobon CFs.

B HekoTopbix BapuaHTax peanusaumm R’ npeacraenset cobont H, metun, atun
nnun CFs.

B HekoTopbIx BapuaHTax peanusaumm R® npeacrasnseT cobont H. B HekoTopbix
BapuaHTax peanusaumm R® npeacrasnsaet cobon CDs.

B HekoTOpbIX BapuaHTax peanusaumm R' npeacrasnsier cobon

N
O T o T
Z /N O\N/ ' N\O .

= S~ YN\

* o_

1 1 1 1

/N: / ﬁ(\ /ﬁ‘/\ \O/ﬁ‘/\*
O\N/ 0 , o} , 0 ,




10

15

H
HoN N F F
\[(\* e . .
//\ ’ F
O 1 N / 1 o 1 F 1 F *7

F

nnn

1

R? npeacTtasnaeT cobon H nnu meTtun;

R* npencraensaet cobom
SN, ¢ \E\N SN & \Ej/RS
RS N RS RO N
LA
éé \[Nj\ Q 6}5 \(i['#
, N/ R® RS . or N/ RY:

R® HesaBucumo npencrasnaet cobont H, -CF3, unaHomeTun, Gpom, xmnop, dTop, MeTun,

3TWN, U30MpPONuN, LUnaHo,

R4
\N R“\
R% 4 N
\N R\N F F
9
, , F , F

R4
\N/\

F
F F
k R R\)< J< RY
: \O/\, F, R wm o

1 1

R® npeacrasnsaet cobon H nnm metun;
R’ npeacrasnsaeT codon H, metun, atun unn CF3; 1

R® npeacrasnsaeT cobon H nnm CDs.
10



B HekoTOpbIX BapuaHTax peanmsauum X npeacrasnsaet cobom N.

B HekoTOpbIX BapmnaHTax peanusayumn X npegcrasnaet cobon CH.

B HekoTopbIx BapuaHTax peanusaummn R npeacrasnset cobon -CH2-retepoapun,
5 Heobs3arenbHO 3amelleHHbIV (R8)12; n

R* npeacrasnsaeT cobon B-4neHHbIN reTepoapun, HeobsasaTensHO 3amelleHHbIN (R®)1-3.

B HekoTOpbIX BapuaHTax peanusagum
R' npeacrasnset cobon -CHz-retepoapun, Heobs3aTensHO 3aMeLLleHHbIN ogHUM RS;
10 R?npeacraenseT cobont METUN;
R3 npeacrasnsaeT cobon H;

R* npencrasnsaet cobom
éSS Xy j\E\N ‘5; | N\ Véj ‘ NN
| W )\ . \[)\ Z
, N R® RS N
Vrr{ \ R5
o Y
F G
, N R® RS . Unu N RS-

15 ;

R® HesaBucuMmo npegcrasnaet cobont H, -CF3, unaHomeTun, 6pom, xmnop, dTop, MeTun,

3TWN, U30MNPONUN, LUnaHo,

R4
\N/\

F
F F
k RS R‘t\)< J< Rt
’ \O/\, F. R4 v \O/-

1

20 R?®npeacrtaenset cobor H unun metun;
R’ npeacrasnset cobon H, metun, atun unn CF3; 1

R® npeacrasnset cobon H nnm CDs.

B HekoTOpbIXx BapuaHTax peanusauum coefuHeHve npeacTaenseT cobown

25  coepuHeHue opmynel (la):

11



0 /X|

Y
N N
RO~ ﬁﬂj\)i) N RS
N-O oZSN N
RO

(1a).
B HekoTOpbIX BapuaHTax peanu3aumm CcoefuHeHue npeacTaBnaeT cobou
coeguHeHue popmynel (Ib):

0O /X|

R RRe
N N =
R6—<\ A N)i /> N RS
N-O O)\N N

I (Ib).

B HekoTOpbIX BapwaHTax peanusauMm COefuHEeHWe npeacraensetT cobown
coeguHeHne opmynebl (Ic):

0 £x|
LY
N N
ST AL o
CD;

(Ic).
B HekoTOpbIX BapuaHTax peanu3aumm COefMHEHWe BbIOpaHO W3 rpynnbl,
10  COCTOSILLEN U3:

H |

~N
N N P
\<}\ljo j\)iN» N CF3

@) N
H n
0 /|
N =
\<\\ N)i» N CF3
N-O )\ N

B HekoTOpbIX BapuaHTax peanu3aumm COefMHEHWEe BbIBpaHO W3 rpynnbl,
COCTOSALLEN U3:

12
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15

20

B apyrom acnekte [JaHHoe nsobpeteHue npegnaraeT coeguHeHmne dopmynebl Il

i L,
aaete

nunu ero papmareBTUYECKM NMPUEMIIEMYHO COb, TAE:

X npeacraensaet cobomn N unu CH;

R2 npeacrasnsaet cobont H nnu C1-Ce ankun;

R® npeacrasnsaet cobont H nnu C1-Ce ankun;

R* npeacrasnsaeT cobon retepoapun, Heobsa3aTenbHO 3amelleHHbIN (R5)1.3;

R® HesaBucmmo npeactasnaeT cobont H, C3-C1o retepoumknun, C1-Cs ankun, Ci-
Cs ankokcu, -C1-Ce ankmn-O-Co-Ce ankun, -Co-Ce ankmn-O-C1-Ce ankun, -N(C1-Cs
ankun)z2, C1-Ce ranoankun, -C1-Cs ankun-N(R7)2, reTepoumknnnankun, rano unm umaHo,
Kapkabln U3 KOTOPbLIX Heobsa3aTensHo 3amelteH (R8)1-3;

R® Hesasucumo npegcrasnset cobont H, C1-Ce ankun, C2-Ce ankenun, C2-Ce
ankmHun, C1-Ces ankokcun, C1-Ce ranoankun, rmapoKCu, apun, reTepoapun, reTepoLMKIn,
apunankun,  apunokCW,  reTepoapunokCK,  apunankokCl, reTepoapunankokcy,
reTepoapunankun, ranoarnkun, KeTo, UnaHo unum rano unu asa R® emecte ¢ atomamu, K
KOTOPbIM OHW MPUCOEANHEHbI, MOryT 00pa3oBbiBaTh HEOOS3aTENbLHO 3aMeLleHHoe 3-7-
YNEeHHOEe KObLLO;

R’ npeactasnsaet cobon H, C1-Cs ankun unu C1-Ce ranoankun;

R8 npeacrasnsaet cobont H nnu C1-Ce ankunm; u

R® npeacrasnset cobont H, CD3 nnn C1-Ces ankun.
13



B HekoTOpbIX BapuaHTax peanusaumm R® npeacrasnset cobon meTumn.

B HekoTopbIX BapuaHTax peanusaumm R? metun.

B HekoTOpbIX BapunaHTax peanusauumn R? npeacrasnsaeT cobon H.

5 B HekoToOpbIx BapuaHTax peanusauumn R3 H.

B HekoTOpbix BapuaHTax peanusauum R* npeactasnseT cobon 6-uYneHHbIN
MOHOLIVKIIMYECKUIA reTepoapun, Heoba3aTenbHO 3ameLleHHbIn (R3)1-3.

B HekoTopblx BapuaHTax peanu3aumm R* npegcraBnset cobon NUMpUanHWR,
NMPUMUANHWI, MUPA3VHUI U MUPUAAMHWUI, KaXAbIA U3 KOTOPbIX 3ameLleH (R%)1-2.

10 B HekoTopbIx BapuaHTax peanvsaummn R* npeacraesnseT cobow
;é Xy ;\E\N fj AN ; X ©
R N R® R®
o< S

éf "X | h é'é N R

. ¥y X

F P

, N R® R® . Unn N RS

B HekoTopbIX BapuaHTax peanusaumm R® Hesasucumo npepcrtasnset cobon H,

15  NMPPONMANHWUA, TPUPTOPMETURN, TPUPTOP3ITUN, rano, METUM, M30MNPOnuM, LnaHo,

nponun, aTun, asabuumknorekcun, audpTopasabuLmMKNOrekCun, METOKCK, METOKCUITM,
AMANKUNaMMUHO U 3TOKCU, KaxkabIA M3 KOTOPbIX HeobasaTernbHo 3ameLleH (R%)1-a.

B HekoTopbIx BapuaHTax peanusaumm R® HesaBucumo npeacrasnseT cobon H, -

CF3, unaHomeTun, 6pom, xnop, dTop, METUN, STUNM, U30MPONU, LMaHo,

R4
\N R“\
R% 4 N
\N R\N F F
X
1 7 F 7

R4
\N/\

F
F F
k R? R“\)< R~
: \O/\, F, R* o7

nnn

20
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15

B HekoTOpbIX BapuaHTax peanusaumm R® npeacrasnset cobon C1-Cs ankun vnm

C1-Ce ranoankun.

B HekoTOpbIx BapuaHTax peanusauumn R® npeacraenset coboi CFa.

B HekoTopbIx BapunaHTax peanusauumn R* npeacraensaeT coboi

AN
LA

N n R® npeacraenset cobon CFs.

B HekoTopbix BapuaHTax peanvsaumm R’ npeacraenseTt cobon H, metun, atun
mnu CFs.

B HekoTopbIx BapuaHTax peanvsaummn R® npeacraesnseT cobon meTun.
B HekoTOpbIX BapuaHTax peanuaayum
R2 npeacrasnsaeT cobon H nnm metun;

R* npeacrasnsaeT coboun
éSS X\ @5\(\,\] ‘Sé N\ ;\(j/w
RS N RS RS N
frrv \ R5
o Y
F F
N R® RS . Unn N R®:

R® HesaBucuMmo npegcraesnaet cobont H, -CFz, unaHomeTun, BGpom, xmnop, dTop, MeTun,

3TV, U30MNPONUN, LUnaHo,

R4
\N R“\
R% 4 N
\N R\N F F
9
1 1 F H

15

H
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15

20

R4\N/\

F
F F
k R R\)< J< AN
, NN , F, R* , Mnm o

1

R3 npeacrasnsaet cobon H nnu metun;
R’ npeacrasnsaet cobon H, metun, atun unn CF3;
R® npeacrasnsaet cobon H nnu C1-Ce ankun; u

R® npeacrasnaeT cobon MeTun.

B HekoTOpbIX BapuaHTax peanusauum X npegcrasnsaet codom N.
B HekoTOpbIX BapnaHTax peanusayumn X npegcrasnaet cobon CH.
B HekoTOpbIX BapuaHTax peanuaayum

R? npeacrasnsaeT cobon meTun.

R® npeacrasnser cobon H;

R* npeacrasnsaeT coboun
fs Xy ésj \(\N @5 N\ ej ‘ AN
| W )\ . U ; 7
, N RS RS N
LA
cfé \[Nj\ Q/ éf \@RS
F G
, N R® R® . Unn N RS-

1

R5

R® HesaBucuMmo npegcrasnaeT cobont H, -CFz, unaHomeTun, 6pom, xmnop, dTop, MeTun,

3TWM, U30MNPONUN, LnaHo,

R4
\N/\

F
k \)<F J<:
R4 R4 R%
’\O/\’ F’R4 um \O/

1

R3 npeacrasnsaet cobon H nnu metun;
R’ npeacrasnsaet cobon H, metun, atun unn CFs;

R8 npeacrasnaeTt cobon C1-Cs ankun; u

16



R® npeacrasnaeT cobon MeTun.

B HekoTOpbIx BapuaHTax peanusauum CcoefvHeHve npeacTaenseT cobon

coegmHeHne popmynel (lla):

5 | (lla).

B HekoTOpbIX BapuHTax peanu3auum CoeauHeHue BbIOpaHO W3  rpynnbl,

COCTOSALLEN M3

O /Nl

o) % N
N non I
T
0 4 ! N

0 /|
2 YNy
N
Pl
Oo N~ N
10 |

B apyrom acnekte [JaHHoe ns3obpeteHue npegnaraet coeanHeHns dopmynel Il
2 L)
R2
HoN N)iN> N/)\R5
/4
R® (11

nnn nx dapmMaueBTUYECKN NPUEMITEMYIO COMb, FAe:
15 X npeacraensaet cobomn N unu CH;
R? npeacrasnsaeT cobont H nnu C1-Ce ankun;
R® HesaBucumo npeactaenseT cobor H, C3-C1o retepoumknun, C1-Cs ankun, C1-

Cs ankokcun, -C1-Ce ankmn-O-Co-Ce ankun, -Co-Ce ankmn-O-C1-Ce ankun, -N(C1-Cs

17
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15

20

25

ankun)z, C1-Ce ranoankun, -C1-Cs ankun-N(R7)2, reTepoumknunankin, rano unm umaHo,
Kapkabll U3 KOTOPbLIX Heobsa3aTensHo 3amelleH (R8)1-3;

R® HesaBucumo npegcrasnset cobont H, C1-Ce ankun, C2-Cs ankenun, C2-Ce
anknnun, C1-Ce ankokeu, C1-Cs ranoankun, rmapoKkcu, apun, reTepoapun, reTepoLmKima,
apunankuin,  apurokCW,  reTepoapurniokCy,  apunankokCW,  reTepoapunankokcw,
reTepoapunankvn, ranoankun, KeTo, umaHo unu rano unv asa R® Bmecte ¢ atomamu, k
KOTOPbIM OHW MPUCOEANHEHDBI, MOryT 0Bpa3oBbiBaTh HeobsA3aTENBHO 3aMeLLeHHoe 3-7-
YrieHHOe KOMbLO;

R’ npeactaensaet cobon H, C1-Cs ankun unu C1-Ce ranoankun; un

R® npeacrasnseT cobont H, CD3 nnn C1-Ce ankun.

B HekoTopbix BapuaHTax peanusaummn R® npeacraenseT cobon MeTun.

B HekoTOpbIx BapuaHTax peanusauumn R? npeacraesnsaet cobon meTun.

B HekoTopbIx BapuaHTax peanvsaummn R? npeacrasnset coboun H.

B HekoTOpbIXx BapuaHTax peanusaummn R® Hesasucumo npegcrasnset cobon H,
AMPPONUAVHUN, TPUMTOPMETU, TPUDTOPSTUN, rano, METUN, WU3oNPOoNun, LWaHo,
nponun, aTun, asabuumknorekcun, andTopasabuLmKIorekCun, MeTOKCH, METOKCUITMUS,

AVanKMnaMmuHO U 3TOKCU, KaXKAbIA U3 KOTOPbIX HeobsasaTenbHo 3amelleH (R8)1.3.

B HekoTOpbIX BapuaHTax peanusaumm R® Hesasucumo npeacrasnset cobon H, -

CF3, unaHomeTun, 6pom, xnop, dTop, METUN, STUIM, U30NPONU, LiUaHo,

p N S

N, < N i | F
SO Ry
f\N/\

k ;‘é\o/\ | ef\j<: 577-)<F wn —OCHs.

B HekoTOpbIX BapuaHTax peanusaumm R® npeacrasnset cobon Ci-Cs ankun vnm
C1-Cs ranoankmn.

B HekoTopbIX BapuaHTax peanusauumn R® npeacrasnsaet cobomn -CFs.

18
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B HekoTopbix BapuaHTax peanusaumm R’ npeacraenseT cobon H, metun, atun

mnm -CFas.

B HekOTOpbIX BapnaHTax peannsagmm
R? npeacTasnaeT cobon H nnu meTtun;
R® HesaBucuMo npegcrasnaeT cobon H, -CF3, unaHomeTun, Gpom, xmnop, dTop, MeTun,

3TWN, U30MNPONUN, LnaHo,

H‘J\N S
N N i | F
SO R
ENEN

ootk &

R® npeacraesnaeTt cobon MmeTun.
B HekoTOpbIX BapuaHTax peanmsayum X npeacrasnsaet codom N.
B HekoTOpbIX BapmnaHTax peanusauumn X npegcrasnset cobon CH.
B HekoTOpbIX BapwaHTax peanusaumMm COefMHEeHWe npeacTaBnseT cobown

coeguHeHne popmyrbl (IIIa):

(Illa).

B HekoTOpbIX BapuaHTax peanusaummM coefuHeHue BbibpaHo M3  rpynnbl,

COCTOSAILLEN U3:

H,N H,>N
: TQ\ or, JI o

N
|

19



B ewe ogHom acnekte paHHoe u3obpeTeHune npeanaraeT apmaueBTUYECKyHo
KOMMO3ULMIO, COAepXallyto MO MEHbLUEW Mepe OAHO COeAMHEHME MO [aHHOMY
n3obpeteHnto  unnu  ero  apmMaueBTUYECKM TMPUEMIEMYO COfb B CMecu C
dhapmaLeBTUYECKM NPUEMIEMbIM HanonHUTENeM, pasbaBsutenem unm HOCUTENEM.

5 B ewe opgHom acnekte [JaHHoe u3obpeTeHne npeanaraeT COefuHEHWe Mo
AaHHOMY M30DpeTeHno ANS NPUMEHEHNA B KAYECTBE NIEKapCTBEHHOMO CpeacTaa.

B ewe ogHom acnekte [laHHoe u3obpeTeHwe npepnaraet CoeauHeHWe mno
AaHHOMY U30DpPETEHWIO UK ero hapmaLeBTUYECKM MPUEMNEMYIO COMb ANA MPUMEHEHNS
npw nedveHun onocpegosaHHoro TRPA1 paccrponctea y cybbekTa.

10 B HekoTOpbIX BapuaHTax peanusaumm onocpeposaHHoe TRPA1 paccTponcTso
BbiOpaHO M3 rpynnbl, cocToswen u3: 6onu, BOcCnanuTensHoro 3aboneBaHus,
AepmMaToriorM4ecKkoro paccTponcTaa 1 pecnmpaTtopHoro 3abonesaHus.

B ewye ogHom acnekte [laHHOe n3obpeTteHne npegnaraeT coegmHeHmne opmyrbl:

o)
¥ o NAL_ /M
© OO)\N N N
| N—/<
CF3

15  rae coeauHeHne MMeeT YnctoTy Bonee 95%, unu ero hapmaueBTUYECKM NPUEMIIEMYIO

COfb.
B ewie ogHom acnekTe [laHHoe nsobpeTteHne npegnaraeT coegmHeHmne hopmyrbi:
O
¥ o NAL /M
° ° O)\N N \_ N
| N—4

CF3

roe coegmHeHne nmeet Ynctoty Gonee 95%.
20 B ewe ogHom acnekte [JaHHOe m3obpeTeHne npeanaraet dhapmaueBTUYECKYHD

KOMMNO3MLMIO, COAEPXKaLLYHO CoeanHeHe opMyIbl:

20



| » N
N
CF3
unn ero apmaueBTUYECKM NPUEMMNEMYIO COMb B CMecu C hapmMaueBTUYECKM
npuemMnemMbIM HanonHUTeNeM, pasbaButenemM UM HOCUTENEM.
B ewe ogHom acnekte [JaHHoe n3obpeTeHne npeanaraet dhapmaueBTUYECKYHO

5  KOMMO3UUMIO, CoAepKallyo coeanHeHne popMybl:

0
¥ Q \//(N 7\
O 0 A =N =\
| N—’(
CF3

B CMecn C apmMaueBTUYECKM MNPUEMNIEMbIM HanonHuteneMm, pasbasutenem wunm
HOCUTENEM.
B HekoTOpbIX BapwaHTax peanusauum gapmaueBTuyeckas KoMMo3uums
10 npeaHasHadeHa Ans nepopansHoro BBEAEHMS.
B ewe ogHom acnekte [aHHoe m3obpeTeHme npepnaraet cnocod neuverHus Gonn y

cyObekTa, BKIoYaroLWmn BeegeHne 3PhEKTUBHOIO KONMYECTBa COeANHEHNS POPMYTbI:

O

H o NAL_ /M
oo)\|’> _
OZ>N""N /TN
| N—4

CFj3
NUnM ero hapmaLeBTUYECKN NPUEMIIEMON CONK.
15 B HekoTopbIx BapuaHTax peanusaunm coeguHeHne npeacrasnseT cobom:

O

H o NAL /M

’T » N
N—
CF3
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B onpepeneHHblx BapuaHTax peanusauun  UAMCTPaTMBHbIE  COEAUHEHUS

dopmyn (1), (1) nnm (11l) BkNrOYaOT coeanHeHns, onucaHHble B Tabnuue 1 v B MNMpumepax.

Tabnuua 1
Ne coeguHeHuns | CTpyKkTypa
100 o /EN |
e RS
N
\,/\j\)j:) N/ CF,
- NTN
H
101 =
()
)t> e,
»o )\ %
102 Ji
H ]\(\N
N
)t CF3
103 o =z
QS o
N N
|
104 o _N
LY OO
N
Yy e
N N
|
105 o =
0 %H SN N
YYy " e
N N
|
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Ne coeguHeHuns | CTpykTypa

106 o N |

AT
6 A

| N” > CF,
N
CDs
107 0 =z |
0 %N SN N
N\ N N H /)\
\<\’O )\ I /> N CF;
CDs

OTO oOnMcaHMe He OrpaHMYMBaEeTCA B CBOEM MPUMEHEHWMM MoAPOBHOCTAMM
cnocoBoB 1 KOMMO3MLMIA, ONUCaHHbBIX B 4aHHOM LokyMeHTe. Kpome Toro, dpaseonorus
N TEPMUHONOMMS, UCMOSb3YEMbIE B AAHHOM [LOKYMEHTE, npeaHasHadYeHbl ANna Lenen

onncaHna 1 He AOJMKHbI pacCMaTpmBaTbCA Kak orpaHn4msaroLne.

Xumu4deckue onpedesneHusi

B pas3nuuHbix Mectax B HaCTOSALWEM OMUCaHUW 3aMeCTUTENN  COEeLUHEHWUN
N300peTeHNs onmncaHbl B rpynnax unm B ananasoHax. B yactHoCTH, npegnonaraercs, 4to
N300peTeHNE BKIOYMAET KaXAYH OTAENbHYI0 CyOKOMOMHALMIO YNEHOB Takux rpynn m
AnanasoHoB. Hanpumep, TepMmunH «Cie ankuny» cneymansHO npefHasHadeH Aansg
NHOMBUAYANbHOIO ONMcaHnsa MeTuna, atuna, nponuna, dytuna n neHTuna.

Ans coeguHeHMn n300peTeHns, B KOTOPbIX MNepemMeHHas BCTpedaeTcs Oonee
OZHOro pasa, kaxgasi nepeMeHHast MOXET ObITb pasnunyHbIM PpParMeHToM, BbiIGpaHHbIM
n3 rpynnbl Mapkywa, onpepenstolen nepemMeHHyr. Hanpumep, korga onucaHa
CTPYKTYpa, nmeroLasn aee rpynnbl R, KOTOpble OAHOBPEMEHHO MPUCYTCTBYIOT B O4HOM
coeanHeHn, aBe rpynnbl R MOryT npeacTaBnaTh pasHble rpynnbl, BbibpaHHbIe U3 rpynnbl
Mapkywa, onpeaenenHon gna R.

Kpome Toro, cnegyet noHMMaTb, YTO OMPELENEHHbIE MPU3HaKM M300peTeHus,
KOTOpbIE ANS SCHOCTM ONMUCaHbI B KOHTEKCTE OTAENbHbIX BAPUAHTOB peanmaaunn, Takke
MoryT ObITb MNpepocTaBneHbl B kOMOMHauum B OAHOM BapwaHte peanu3auun. U

HaobopOT, pasnuyHble NPU3HaKN N30OPETEHUs, KOTOpble ANS KPaTKOCTW OnMcaHbl B
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KOHTEKCTE OAHOr0 BapuaHTa peanuiayuu, Takke MoryT ObiTb NpeanoXeHbl OTAENbHO
nnu B ntobon nogxogaen cybkombmnHaumn.

B cnydae, korga coeguvHeHve JaHHOro n3obpeTeHna unsobpaxkeHo B dopme
XUMUYECKOro Ha3BaHus 1 B BUAE PopMyrbl, B criydae noboro pacxoxaeHus doopmyna
NMEET NPENMYLLIECTBEHHYHO CUMY.

3Be3goyka MOXET MCMnonb3oBaTbCa B cybdopmynax ana obosHavyeHUs CBA3WN,
KOTOpas cBs3aHa C OCHOBHOW MOJEKYION, Kak onpeaeneHo.

Ncnonb3yemblh B A@aHHOM AOKYMEHTe, «ankum» cam no cebe WnmM Kak 4acTb
APYroro 3amecTuTens 03Ha4yaeT, ecriv He yKasaHo MHOoe, NPSAMYH U pasBETBIEHHYHO
Luenb U MOXET WMMETb HECKONbKO aTOMOB yrrepoaa, HeobasarenbHO 0003HaYeHHbIX
(m.e., C1-Ce 03HaA4aeT OT O4HOro 4O LWECTM artoMoB yrnepoga). [NpumMmepbl HacbILWEHHbIX
yrneBOoAOPOAHBIX TPYNMN BKKOYAKT, HO HE OrpPaHWYMBaOTCH UMW, Takme rpynnbl, Kak
METUN, 3TUN, H-NPONWUM, M3onponun, H-ByTun, TpeT-ByTun, n3odyTun, BTOP-OyTUN, H-
MNEHTUN, U3OMEHTUM, TOMOSOMM U U3OMEPbI, HAaNPUMeEpP, H-NEeHTUNa, H-rekcuna u Tomy
nopobHoe.

Ncnonb3yembii B f@HHOM AOKYMEHTE TEPMUH arnKeHUn» MOXET NpeacTaBnsaTh
cobor NPAMYO N PasBETBIEHHYHO YINEBOAOPOAHYIO Lienb, COAepXKaLLyto N0 MEHbLUEN
Mepe OAHY ABOWHYIO CBSA3b WU MMEIOLLYIO OT ABYX 4O LUECTM aTOMOB yrnepoga (TO ecTb
C2-Cs ankenun). NMpumepbl ankeHUnbHbIX rPYNM BKAKYAOT, HO HE OrPaHNYMBalOTCA UMM,
Takue rpynnbl, Kak 3TeHun (m.e. BuHun), npon-1-eHun (mo ecme annun), 6yTt-1-eHun,
neHT-1-eHun, nenta-1, 4-guennn n Tomy nogobHoe.

Ncnonb3yembii B 4@aHHOM JOKYMEHTE TEPMUH «arkOKCU» MOXET NpeacTaBnsTh
cobon ankokcurpynny ¢ NpsmMon unm pasBeTBreHHON uenbto (Hanpumep, C1-Ce ankun-
O-), umetoLyto OT oAgHOro Ao Lwwectn atomoB yrnepoaa (mo ecmb C1-Ce ankokcw).
MprMepbl ankoKCUrpynmn BKOYAKT, HO HE OrPaHUYMBAIOTCS UMW, Takue rpynmnbl, Kak
METOKCW, OSTOKCW, MPOMUITOKCK, M3OMPONUIOKCKH, OyTUNokcH, M30OyTUNOKCK, TpPeT-
OYTMNOKCK, MEHTUMOKCU UNN FTEKCUIOKCK 1 TOMY NogobHoe.

Ncnonb3yembii B faHHOM AOKYMEHTE TEPMUH «anKMHUM» MOXET NPeacTaBnsTh
cobon NPAMYIO UM PasBETBNEHHYHO YINEBOAOPOAHYHO LENb, COAEPXKALLYH NO MEHbLUEN
Mepe OAHY TPOWHYHO CBA3b, MMEIOLLYIO OT ABYX A0 LWECTN atoMoB yrnepoga (To ectb Co-
Cs ankunmn). Mpumepbl ankMHUIbHBLIX FPYMN BKKOYAKT, HO HE OrpaHNYMBarOTCH UMM,
Takue rpynnbl, Kak STUHWA, NPONUHAUA, BYTUHWUA, NEHTUHWUI, FTEKCUHWN U TOMY NoA00HOoeE.

Ncnonb3yembii B LJaHHOM AOKYMEHTE TEPMUH «aMUA» UMK «aMULO» OTHOCUTCSH K
xmmundeckomy dpparmeHTy ¢ popmynom -C(O)NR?- nnm -NRa3C(O)-, rae R2 npeacraengaer

cobowt H nnu C1-Ce ankun.
24



10

15

20

25

30

35

Ncnonb3yembi B JaHHOM LOKYMEHTE TEPMUH KaMUHO» UMN «aMUH» OTHOCUTCSA K
pagukansHoun rpynne -NHo.

Ncnonesyembin B AaHHOM LOKYMEHTE, «apun» OTHOCUTCSH K
NONMHEHACLILLEHHOMY apOMaTu4yeckoMy YrneBOAOPOAHOMY (PparMeHTy, KOTOpbIN
MOXET NpeacTaBnATb COBON OAHO KOMbLIO MM HECKOMBLKO Korney, (Harnpumep, ot 1 go 2
Koney), KOTopble KOHAEHCMPOBaHbl BMECTE UMW KOBAaNeHTHO CBA3aHbl, UMes OT LUEeCTH
A0 ABeHaauaTn atomos yrnepoga (To ectb Ce-C12 apun). HeorpaHnymnsaroLme npumeps
apunbHbIX rpynn BkA4YarwT deHun, 1-HadpTtun, 2-HadpTtvn mn 4-0mudeHnn n Tomy
nonobHoe.

Ncnonb3yembin B JaHHOM [OKYMEHTE TEepMWH «apunankuny OTHOCUTCA K
(apun)ankun- paguvkany, rge dparMeHTbl apunbHOW U ankuibHOW 4acTu Takue Kak
yKasaHo B OrnMCcaHuu.

Ncnonb3yembin B AaHHOM [OOKYMEHTE TEPMWUH «apurokcu» oTHocutca K -O-
(apwny), raoe apunbHbIA PparMeHT Takor Kak onpeaeneHo B OnmncaHum.

Ncnonb3yembii B 4aHHOM AOKYMEHTE TEPMUH «apunankokcu» oTHocutes K -O-
(apunankuny), roe apynankunbHbIN parMeHT Takou Kak onpeaeneHo B OnnucaHuu.

Ncnonb3yembii B JAHHOM LOKYMEHTE TEPMUH «LMaHO» OTHOCUTCA K pagukany -
CN.

Ncnonb3yembih B AaHHOM [OKYMEHTE TEPMUH «LUMKIoankun» OTHOCUTCS K
MOHOLMKITMYECKOMY WX NONULUMKITMYECKOMY pagukany, KOTOPbIN COAEPXUT TOSbKO
yrnepoa v BOAOPOA M MOXET ObITb HACbILWEHHbIM WM YaCTUYHO HEHAaCbILEHHbIM.
LinknoankunbeHble rpynnbl BKAOYAKOT rpynnbl, umerowme ot 3 Ao 10 KonbueBbIX aTOMOB
(to ectb C3-C1o ymknoankun). MNpumepbl LMKNOANKUIbHbLIX TPYNN BKKOYAKT, HO He
OrPaHNYMBaIOTCA UMW, Takue rpynnbl, Kak LWKNONPOnun, LUMKNoOyTun, LMKIONEHTMN,
LMKNONEHTEHW, LNKNOreKCUI, LMKNOreKCeHNI, LMKNOrenTus, LMKNOOKT, LMKNOHOHMI,
Lumknoaeuun, HopbopHUN 1N ToMy Nogo0HOE.

Ncrnonb3yemble B AaHHOM LOKYMEHTE, «rano» WUnu «ranoreHy», He3aBucumMo Unm
KaK 4yacTb APYroro 3amecTuTens, 03Ha4aroT, eCrnn He yKa3aHo MHoe, aToM (PTopa, atom
xnopa, atom 6poma unu atom moga. TepMuH «ranmg» cam no cebe unu kak 4yactb
APYroro 3aamecTtmtens OTHOCUTCA K atomy Topuaa, atomy xnopuaa, atomy bpommaa
nnu atomy noauaa.

Ncnonb3yemble B AaHHOM AOKYMEHTE, «ranoankuny» W «ranoankoKCu» MOoryT
BKMOYaTh ankunbHbIE W ankOKCUIbHbIE CTPYKTYPbl, KOTOPbIE 3aMelleHbl OAHOW MK
HECKONBKMMW ranoreHoBbIMU rpynnamMmm nnn mx kombuHauymamn. Hanpumep, TepmMuHbl

«TOpankuny 7 «TOPANKOKCU» BKIOYaIOT ranoreHankunbHble 7
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(Hanpumep, -C1-Cs ankmn-CFs3, -OC1-Cs ankmn-CHF2). HeorpaHnumsarowme npumepsl
ranoreHankuna  BKNOYaT  TpudTopaTUn,  TpudTopnponun,  TpudTopmMeTun,
dhTopMeTUN, ANPTOPMETUI U PTOPUONPONUS.

Ncnonb3ayembln B LJAHHOM LOKYMEHTE TEPMUH «FETEPOAPU» OTHOCUTCSH K 5-14-
4YNeHHOMY apomartmyeckoMy pagukany (Hanpumep, C2-Ciz retepoapwurn), KOTOpPbIW
BKIOYaET OA4MH UMM HECKOMbKO reTepoaTtoMOB KOMbLa, BbiDpaHHbIX U3 a30Ta, Kucnopoaa
N Cepbl, U KOTOPbIN MOXET ObITb MOHOLMKIMYECKON UM BULMKINNYECKOW KOMbLIEBOM
cuctemon. MNMonuuyuknuyeckas retepoapunbHas rpynna MoxeT ObITb KOHAEHCUPOBaHHOW
WM He  KOHAEHCMpoBaHHOW. [eTepoatoM(bl) B reTepoapunibHOM  pagukane
Heoba3aTeneHo okucrneH. O4MH UM HECKONBKO aTOMOB a30Ta, €CINN OHW MPUCYTCTBYHOT,
HeobA3aTenbHO ABMAIOTCA  KBATEPHU3OBaHHbIMKW. [eTepoapun MNpUCOEAMHEH K
ocTanbHOW 4YacTu Mornekynbl Yyepes nbon atom konbualel). TepMuH «retepoapuny
npefHasHavyeH AN BKMHOYEHUS BCEX BO3MOXHbIX W3OMEpPHbIX dopm. [lpumepsl
reTepoapusbHbIX rpynn  BKAYaT, 6e3  orpaHudeHus, nupuaun, NUPUMUENHARN,
NUPasuHUN, NUPUAAsUHUA, TpuasuHUn, Qypun (pypaHnn), XUHOMAUM, M3OXWUHOMUI,
TUEHUN, WMWAA30nuMn, TWasonui, WHAOMNWM, NUPPWI, OKCasonun, OKcaauasonun,
BeH3odypun, ©GeH3oTMeHun, GeH3TMasonum, W30KCasonum, nupasonun, Tpuasonun,
TeTpasonun, uHaasonun, 1,2,4-tmaguasonun, nu3otuasonun, OeH30TUEHWUN, MyPUHUI,
kapbasonun, 6eH3MMKUAa30NKA, MHAONMHUI U TOMY NMOA00HOE.

Ncnonb3yembin B AaHHOM AOKYMEHTE TEPMUH «TETEPOUMKINIY  MOXET
npeacraenatb cobon ctabunbHbiM 3-18-4nNeHHbIM HEAPOMAaTUYECKUA MOHO-, AU- UMK
TPULMKIIMYECKMM KONbLIEBOW pagukarn, KOTOpbIA COAEPXWT OT ABYX A0 ABeHaguaTtu
aToMOB yrnepoga W OT OA4HOro A0 LWIEeCTU reTepoaroMoB, BbiOpaHHbIX M3 as30Ta,
kmcrnopoga u cepbl. [Mpymepbl reTepOUMKNOankUibHbIX TPYNN  BKKOYAT, HO He
OrPaHNYMBaKOTCA UMW, Takue Trpynnbl, Kak AuokconaHun, Tuenun[1,3lantmanHunn,
AEKarngpousoXMHONUA,  UMWUAA30NMHUA,  UMWAA30NUAMHWA,  U30TUa3oNUAUHWI,
N30KCa3oNMANHUI, MOPEONMHUN, OKTarnagpouHAONUM, OKTarngpousonHgonun, 2-
OKCOMUNEPasnHW,  2-OKCOMUMNEPUANHWUN,  2-OKCOMUPPONUAMHWA,  OKCa30NMUANHMA,
AMNEPUANHAN,  NMNEpPasuHUn, 4-NMMNEPUAOHWN, aseTuauHWUN,  asabuuymknorekcmn,
MMPPONNANHUI, NMNPAa3ONNAVHUA, XUHYKITNAWHWA, TUA30NUANHAN, TeTparnapodypanHmn,
TpUTUaHWN,  TeTparngponupaHun,  TUOMOPMONMHUA,  TUamopdonuHun,  1-OKCo-

TMomopdonuHun, 1,1-gMoKCO-TMOMOPONNHUN 1 TOMY NogobHoe.
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Ncnonb3yemMbin B gaHHOM [OOKYMEHTe, «reTtepoapunankuny OTHOCUTCS K
(reTepoapun)ankmneHOMy pagvkany, rge retepoapuribHble U ankunbHble parMeHTbI
Takue Kak ykasaHo B HaCTOALLEM OMMCaHUN.

Ncnonb3yembii B fA@HHOM JOKYMEHTE TEPMUH KTETEPOAPUIIOKCU» OTHOCUTCS K -
O-(reTepoapwuny), rae retepoapunbHbIi OparMeHT TakoW Kak onpeaenieHHO B ONMCaHnu.

Ncnonb3yembii B aHHOM LOKYMEHTE TEPMUH «FE€TEPOLMKNOAankmmny OTHOCUTCS K
(reTepouunknmn)ankmnsHOMy dparMeHTy M MOXET NpeacTaBnaTe cOb6on cTabunbHbIn 3-
18-4neHHbIN HeapOMaTUYECKMA KONbLEBOW (PparMeHT, KOTOPbIN COAEPXKUT OT ABYX 4O
ABeHagLuaty aToMoB yrnepoa v OT OAHOro A0 LWECTU reTepoaroMoB, BbiOpaHHbIX U3
asoTa, kucrnopoga n cepsbl. lNMpyMepbl reTepounKnoankubHbIX rpynn BKNHOYAT, HO He
OrpaHNYMBalOTCA UMK, Takue Trpynnbl, Kak A[uokconaHun, Tuenun[1,3lantmaHunn,
AEeKarngpousoXMHONUA,  UMWAA30NUHUM,  UMWAA30NUAMHWA,  U30TUa3oNUAUHWI,
N30KCa3oNMANHUI, MOPEONUHUM, OKTarngpowHAONUM, OKTarngpousonHgonun, 2-
OKCONUNepasuHWUn,  2-OKCOMUMNEPUANHWUN,  2-OKCOMUPPONUAUHWA,  OKCa3OoNUANHWA,
AMNEPUANHUN,  NUNepPasuHun, 4-nUNepuaoHun, MNUPPONUANHUI,  NUPa3oNUANHAN,
XUHYKNUAWHWA, TUa30nuanHUN, TeTparnapodypanHun, TPUTUaHun, TeTparugponupaHunn,
TNOMOPAONNHN, TMamopPONNHAUI, 1-0KCO-TMOMOPONUHUA, 1,1-An0KCO-
TMOMOPONNHMA 1 TOMY NOA0OHOE, KOBaNEHTHO CBA3AHHbIE C OA4HUM UM HECKONBKUMM
ankunbHbIMKU PparmeHTamm, Kak onpeaeneHo B AaHHOM AOKYMEHTE.

Ncnonb3yembih B JAHHOM [OKYMEHTE TEPMUH «TUAPOKCU» WUNU KTUAPOKCUM»
oTHocuTes K -OH.

Ncnonb3yembin B JaHHOM JOKYMEHTE TEPMUH «HUTPO» oTHOcUTCA K -NO2.

Ncnonb3yembin B LaHHOM AOKYMEHTE TEPMUH «KETO» OTHOocuTCA K -C=0.

MHorme 13 npvBeAeHHbIX BbIlE TEPMUMHOB MOTYT MCMNOMNBb30BaTLCA MOBTOPHO B
onpegeneHnn GopMynbl MU TPYNMbl U B KE&XAOM Cryvae UMEHT O4HO U3 3HAYEHWUM,
NpuBEAEHHbIX BbILLE, HE3ABUCUMO APYr OT Apyra.

Ncnonb3yembii B J@aHHOM AOKYMEHTE TEPMUH «3aMELLEHHbIM» MnpeanonaraeT
BKIHOYEHNE BCEX AOMNYCTUMbIX 3aMECTUTENEN OPraHNYeCKUX COefuHEH. B umpokom
acnekte [OMNyCTUMblE 3aMECTUTENW BKIMHOYAKT  auMKIMYeckne W LUKIUYecKue,
pas3BETBMEHHbIE W HEepasBeTBMEHHbIE, KapOOoUMKNMYECKne U reTepoumKnmyeckme,
apomMartuyeckme W HeapomaTUyecKMe 3aMeCTUTENN OpraHUYecKux CoeamHEHUN
(Hanpumep, ankun, ankeHwn, ankuHWA, LWMKNOAnkun, reTepoumKnoankin, apun mnm
retepoapun, nobon n3 KOTOPbIX CaMm MOXET ObiTb AOMONMHUTENBHO 3aMELLEH) a TakkKe
ranoreH, kapboHun (Hampumep, anbAerng, KETOH, CROXHbIM 3dup, Kapbokcun mnm

dopmun), TMokapboHun (Hanpumep, TNo3dup, Tuokapbokcunat wunu Trnodopmmar),
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amuHo, -N (RP)(R®), roe kaxabii RP 1 R¢ He3zasuncumo npeactaenset cobor H unmn C1-Cs
ankvn, umaHo, HuTpo, -SO2N(RP)(R°), -SORY n S(0O)2RY, roe kaxabit RP, R® n R
HesaBucumo npeactasnaet cobor H unn C1-Ce ankun. UnnoctpatuBHble 3aMecTUTenm
BKIFOYAIOT, HAaNpUMep, Te, KOTOpbIE ONMCaHbl B JaHHOM AOKYMEHTE Bbiwe. JJonycTumble
3amecTuTenn MoryT BbiTb OAHMM UM HECKONBKUMU U OAUHAKOBLIMU UMK PasHbIMU A5
COOTBETCTBYHLUMX OPraHNYeckux coeguHeHun. [Ona uenen [faHHOro unu3obpeTeHus
reTepoaTtoMbl, TakKMe kak asoT, MOryT MMETb BOAOPOAHbIE 3aMeCcTUTENnn u/unun nobole
AOMYCTUMbIE  3aMECTUTENMN OPraHWYecKUX COEAWHEHWKM, OnMuCaHHble B LaHHOM
AOKYMEHTE, KOTOpble  yAOBMETBOPSKOT  BaNeHTHOCTM retepoatomoB. [laHHoe
n3obpeTeHmne HUKoum 0Bpas3oM He npefHasHayeHo ANS OrpaHvyYeHuss 4onyCTUMbIMU
3aMeCcTUTENAMWN OPraHNYeCKNX COeaNHEHNN.

MOHATHO, YTO «3aMeLLeHME» UMM «3aMeLLEHHbIN» BKoYaeT B cebs HesBHoe
yCrnoBMe, 4YTO Takoe 3aMelleHMe COOTBETCTBYET AOMyCTMMOM  BaneHTHOCTU
3aMeLLEeHHOro atoMa WM 3aMeCcTUTENs, U YTO 3aMmelleHne NPUBOAUT K CTabunbHOMY
COEAMHEHWIO,  Harmpumep,  KOTOpoe  CaMOrMpou3BOfIbHO  HEe  MoABepraeTcs
TpaHcdopMaLmm, TakoM Kak neperpynnupoBka, LUMKNn3aums, oTwenneHme u T. a.

Cokpawenuna Me, Et, Ph, Tf, Nf Ts, Ms npeacrasnatotr cobon meTtun, atvn,
dheHnn, TpudTopmeTaHcynbdoHMUN, HoHadTopOyTaHCYNbOOHUN, [-TONYONCYNb(OHUM
N MeTaHCynb(gOHUN, COOTBETCTBEHHO. bonee nonHbIM cnmcok abbpesnatyp,
NCNONb3yeMbIX CneynanncTamm-opraHkammn B 4aHHOM ob6nact TEXHUKN, NPUBOAUTCS B
nepBoOM Bbinycke kaxporo Toma Journal of Organic Chemistry, aTOT CnMCOK OBbIYHO

npeacrtasneH B Tabnuue, osarnaesneHHon Standard List of Abbreviations. CokpalyeHus,

coaepXawmeca B yKasaHHOM CMUCKE, W BCEe COKpalleHWs, WCMonb3yemble
cneuvanicramu-opraHmkaMmm B aHHOM 00nacT TeXHWKW, BKMKOYEHbl B AaHHOE
onucaHne NocpeacTBOM CChISKN.

Mpepnonaraemble SKBMBaNEHTbl COEAMHEHUW, OMUCaHHbIX BbIWE, BKIHOYAOT B
cebs coeAnHEeHNS, KOTOpble B MPOTMBHOM Clly4dae COOTBETCTBYHOT UM U KOTOPbIE UMEHOT
Takve xe oblwme cBoUcTBa (Hanpumep, CNOCOBHOCTb MHIMOMpPOBaTh aKTUBHOCTb
TRPA1), roe nony4aroT OAWH WM HECKONBKO MPOCTbIX BapUaHTOB 3aMECTUTENEN,
KOTOpblE HEe BAUAT OTpuLatenbHO Ha 3(PEMEKTUBHOCTL coeauHeHnsa. B obuem,
COeOVHEHMsT  gaHHOro  m3obpeteHma  Moryt  ObiTb  nonyydeHbl  crnocobamum,
NPOUNNFOCTPUPOBAHHBIMW B OBLLIMX CXEMaxX peakumK, KaK, Hanpumep, OnUcaHHbIe HXKe,
NN NX MOANPUKALMAMW, NCMONB3YS NErKOLOCTYMNHbIE UCXOAHbIE Matepuarnbl, peareHTbl
N oBblYHbIE Mpoueaypbl CUHTE3a. B 3Tux peakymax Takke MOXHO WMCNonb3oBaTb

BapnaHTbl, KOTOPbIE CaMK No cebe M3BECTHbI, HO HE YNOMAHYTbI B AaHHOM JOKYMEHTE.
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[nsa uenen gaHHoOro N3oBbpeTeHNs XMMUYECKNE SNEMEHTbI MAEHTUMULMPYIOTCS B
cootBeTcTBUM C Periodic Table of the Elements, CAS version, Handbook of Chemistry
and Physics, 67th Ed., 1986-87, Ha BHyTpeHHEN 0bnoxke. Takke Ana Uenen gaHHoro
n300peTerHns NpeanonaraeTcs, YTo TEPMUH «YrNeBOAOPOL» BKIKOYAET BCE AOMNYCTUMbIE
CO€AMHEHMS, UMEIOLLIME NO MEHBLLUEN MEepe OAWH BOAOPOA M OAMH atoM yrnepoga. B
LUMPOKOM  acCrnekTe AOMyCTUMbIE  YrNeBOAOPOAbl  BKMOYAKT  auMKIIMYECKME W
UMKNNYECKME,  pPas3BETBMEHHbIE W HEepasBeTBIEHHble,  Kapbouuknuyeckne wn
reTePoLUMKIINYECKME, apOMaTMYeCcKme N HeapoMaTUYECKME OpraHUYeCcKne coeguHeHus,

KOTOpPbIE MOryT ObITb 3aMeLlleHHbIMN U He3aMeLLeHHbIMIA.

Onpedenernusi

Kak wucnonbsyetca B JaHHOM [OKYMeHTe, ¢OpMbl €4MHCTBEHHOro 4ucna
OTHOCATCA K OAHOMY WM HECKOMbKUM (Harnpumep, NO MeHbLUen Mepe K OLHOMY)
rpamMmmaTmyeckomy obbekTy npegmeTa.

«OKono» n «NpMBNN3NTENBHO» 0BLIYHO O3HaYaOT NPUEMMIEMYIO CTENEeHb OLLMBKN
ANS  N3MEepPAEMOM BEnUYMHbI C YY4eTOM XapakTtepa WM TOYHOCTU U3MEPEHUN.
UnniocTpaTnBHble CTENEHW MOrpeLlHocTn HaxoaaTtea B npegenax 20 npoueHTtoB (%),
ob6bIvHO B Npepenax 10%, a bonee TunnyHo, B npeaenax 5% OT 3a4aHHOro 3Ha4YeHns
UNu amanasoHa 3HavYeHU.

Kak wncnonb3yetcas B [aHHOM [OKYMEHTE, KONMYECTBO COEAWHEHUS UMK
KOMBUHaUMK, SpPEKTUBHOE AN NEYEHNS PacCTPOUCTBa (HarnpumMep, pacCTPONCTBA, Kak
ONUCaHO B [aHHOM [AOKYMEHTE), «TepaneBTuyeckn 3PEPEKTUBHOE KONMUYECTBOY,
«3(PPEKTMBHOE KONMNYECTBOY» UNN «3(PPEKTUBHOE NEYEHNE» OTHOCUTCA K KONUYECTBY
COEAMHEHNS WU KOMBMHauMK KoTopble SPMEKTMBHBI NPU BBEAEHUM CyDBLEKTY
OQHOKPaTHOM WNN MHOTOKPAaTHOM A03bl, NMPU M3NeYeHUn cybbekTa UM B NeveHuu,
CMArYeHUN, OBNEeryeHMn unM yryudweHnn CUMNTOMOB CcyBbekta C pacCTpOUCTBOM
(Hanpumep, pPacCTPONCTBOM, KakK OMMCaHO B AAHHOM [AOKYMEHTE), MNPEBbILIAOLLMM
oXmaaemMbin ePdEKT B OTCYTCTBUE TAKOrO NEYEHNS.

Kak ykasaHo Bblle, HEKOTOPbIE BapuaHTbl OCYLLECTBNEHUS LaHHbIX COEANHEHUI
MOryT CoAepXaTb OCHOBHYHO (YHKLUMOHANBHYHO rpynny, Takyrd Kak aMMHO Wnn
ankMnammHo, U, Takum obpasom, cnocobHbl obpasoBbiBaThL (PapmMauleBTUYECKU
npuemnemMble Cconv C  apMaueBTUYECKM MPUEMMEMbIMU  KMUCNOTaMu.  TepMuH
«papmaneBTUYECKM NPUEMNIEMbIE CONNY B 3TOM OTHOLLEHUM OTHOCUTCA K OTHOCUTENBHO
HETOKCUYHBIM CONAM HEOPraHUYECKMX Y OPraHNYeCKMX KUCIOT COEAMHEHUMN, PaCKPbITbIX

B l@HHOM AOKYMeHTe. OTU COMM MOryT ObITb MONyYeHbl in Situ BO BPEMSI OKOHYaTENBHOrO
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BblAEMNEHNSA N OYUCTKN COEANHEHU MO AAaHHOMY M30DPETEHUIO UMK NMyTEM OTAEMNbHOW
peakLmn OYULLLEHHOTO COeAMHEHUS MO JaHHOMY M300peTeHnto B opme ero cBoO6OAHOro
OCHOBaHMSA C NOAXOAALLEN OPraHN4YeCKOM NN HEOPraHNYECKOW KUCITOTOU N BblAENEHNS
obpasoBaHHOM Takm 0Bpas3omM Conn. TUNMYHbIE CONM BKIKOYAKT COnun rmgpodbpomuaa,
rmgpoxnopuga, cynbdat, ducynedar, docdar, HuTpaT, aueTar, Banepar, onear,
nanemutarta, creapara, naypara, 6eHsoara, nakrata, ocdara, Toamnara, yurpara,
Maneara, pymaparta, cykuuHaTa, TapTpaTta, Hadbunara, meaunara, rnroKorenToHara,
naktobuoHaTta n naypuncynbgoHaTta n Tomy nogobHoe (cm., Hanpumep, Berge et al.
(1977) "Pharmaceutical Salts", J. Pharm. Sci. 66: 1-19).

B Aapyrmx cnyyasax packpbiTble B [aHHOM [OKYMEHTE COE€AWMHEHWS MOryT
copepxartb 04HY WU HECKONbKO KMCMOTHBIX (PYHKLMOHAMNBHBLIX FPYNn 1, Takum obpasom,
crnocobHel 0Bpas3oBbiBaTh PapmaLeBTUYECKN NMPUEMIEMbIE CONMU C PapMaLeBTUYECKU
npMeMNEMbIMU OCHOBaHUAMU. TEPMUH «PapMaLeBTUYECKN NPUEMMEMbIE CONMNY B 3TUX
crny4asx OTHOCUTCH K OTHOCUTENbHO HETOKCWMYHbIM  COMSIM  MPUCOEAMHEHUS
HEOPraHN4YeCcknx W OpraHUYeCKMX OCHOBAHUM COEAMHEHWW, PacKpbITbiX B AaHHOM
AOKYMEHTe. JQTW CONMM Takke MOryT ObiTb MonydeHsl in Situ BO BPEMS OKOHYaTENbHOro
BbIAEMNEHNS U OYUCTKM COEAUHEHUA WNN MNyTEeM OTAENbHOWM pPeakumn OuUULLEHHOTO
coefnHeHns B hopme ero cBOBOAHON KMCNOTbI C NOAXOASALLMM OCHOBaHMEM, TakMM Kak
rmapokeng, kapboHat unm BGukapboHaT dapmMaueBTUYECKM NPUEMIIEMOro KaTuOHa
MeTanna, C aMMMakoM WM C  dapmMaueBTUYECKM MNPUEMMEMbIM  OPraHNYeCKUM
NePBUYHBIM, BTOPUYHLIM WM TPETUYHBIM aMUHOM. TUMUYHBIE COMM LEMOYHbIX WUIN
LLIENOYHO3EMENBbHBIX METAanMOB BKIHOYAOT COMU NUTUS, HaTpus, Kanus, Kanbuus,
MarHus 1 antoMmMHUS 1 ToMy nogobHoe. TUNnYHbIE OpraHMYeckne aMmHbl, NONe3HbIE 4NN
0bpas3oBaHMss OCHOBHbIX CONEW, BKOYAKOT STUNAMUH, AUSTUNaAMUH, 3TUNEHANAMUH,
3TaHONaMWH, AN3TaHONaMMH, NUNepasmH 1 Tomy nogobHoe.

TepMUH «NeYnTb» UNN KNEYEHUEY, KaK UCMNONb3YEeTCA B AAHHOM AOKYMEHTE,
OTHOCUTCS K NPUMEHEHWNIO UM BBEAEHWNIO COEAVHEHNSA, OTAENBbHO NN B KOMBUHaLmK C,
AOMONHUTENBHBIM ~ areHToM  CyObekTy, Hanpumep CyObekTy, Yy KOTOpOoro ecTb
pacCcTPOUCTBO (Hanpumep, pacCTPONCTBO, Kak ONMCaHO B J@HHOM A OKYMEHTE), CUMMTOM
paccTpoucTBa WM MNPEeapacrnonoXeHHOCTb K pPacCTPOUCTBY, C LEMbHO  NeYeHuns,
UCUeneHns, CMArdyeHnsa, obneryeHns, W3MEHeHus, WucnpasneHns, ocnabneHus,
yIyYLIEHNA UK BO3AENCTBUS Ha PaCCTPOUCTBO.

Ncnonb3yembin B AaHHOM AOKYMEHTE TEPMUH «CyOBLEKT» npeaHasHadeH ang
0003Ha4YeHNS MOAEN U XKUBOTHBIX OTMIMYHBIX OT YernoBeka. TunuyHble cyObeKTbI-nioan

BKIOYAKOT CyObeKkTa-4yenoBeka, WMEKLEro paccTpouCTBO, Harnpumep pacCTPOWCTBO,
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ONMCaHHoe B AaHHOM [AOKYMEHTe. TepMUH «KWBOTHbIE OTIUYHbIE OT 4YenoBeka» no
AaHHOMY M300PETEHMIO BKOYAET BCEX MO3BOHOMYHBIX, HarMpUMEpP, HEMMEKOMUTAIOLLMX
(Takux Kak Kypbl, ampumbum, pentunnun) m MMAEKONUTaLWMX, TakMxX Kak npumarhl,
OTNWYHBIE OT YerioBeka, OAOMAaLUHEHHbIX W/WUMAW CenbCKOXO3AWUCTBEHHbBIX >XMBOTHBIX,
Harnpumep oBeLl, cobak, KOTOB, KOPOB, CBUHEN U T. 4.

TepMUHbI «AHTaroHUCT» N «UHIIMOUTOP» UCMONb3YHOTCH B3aUMO3aMEHSIEMO A5
0603Ha4YeHMs areHTa, KOTOPbIN YMEHbLUAEeT Unu nogaBnsaeT OUONorn4eCcKyro akTUBHOCTb,
Hanpumep, ANa nojaBfeHna akTMBHOCTM MOHHOro KaHamna, Takoro kak TRPA1.
UHrnbutopel TRPA1  BkNHOYaOT  MHIMOUTOPLI, uUMmerwme mobyro  KomOuHaumio
CTPYKTYPHbBIX /N (PYHKLMOHAMNbHbIX CBOWUCTB, PaCKPbIThbIX B AAHHOM JOKYMEHTE.

«QPPEKTUBHOE KONMMYECTBO», Hanpumep, aHtaroHucta TRPA1, B OoTHOWeHWn
paccMmaTpmBaeMblX CNocoboB WMHIMOUPOBaHUA UK NEYEHUA OTHOCUTCHA K KONUYEeCTBY
aHTaroHuUcTa B npenapare, KOTopoe npu MPUMEHEHUW B KayecTBe YacTtm Tpebyemoro
pexnmMa [03MPOBaHUA MPUBOAUT K >KENaemMoMmy KIMHUYECKOMY pes3ynbTaTty Wnm
dyHKLUMOHansHOMY pesynbTtaty. He orpanmynBasce kakon-nnmbo Teopmnen, ahekTnBHoOE
konuuectso aHTaroHmcta TRPA1 gna npumeHeHna B cnocobax no pgaHHoOMy
N300peTenHnto  BKNOYaeT KonmyecTBO aHtaroHucta TRPA1, addektmBHoe ans
ocnabneHna oaHOM WM HEeCcKomnbKMX (OYHKUMK in vitro unm in vivo kaHana TRPAT.
NnntocTpaTnBHbie OYHKLMK BKIOYAKOT, HO HE OrpaHMYMBaloTCa UMK, MNONApM3aumio
MeMbpaHbl (HarnpumMep, aHTarOHUCT MOXET NpefoTBpalaTe AENONSPU3anmIo KNeTku),
MNPUTOK WOHOB, KOHLEHTPaUMO MOHOB B KNETKE, BHELUHWMM TOK W BHYTPEHHUM TOK.
CoefnHeHns, KOTopble NPOTUBOAENCTBYIOT (PyHKUMM TRPA1, BKNoYaroT coeguHeHus,
KOTOpble NPOTMBOAENCTBYIOT OyHKUMOHANbLHOW akTnBHOCTM TRPAT in vitro unu in vivo.
Koroa koHKpeTHas yHKUMOHanbHas akTUBHOCTb IEerko obHapyXmMBaeTCcs TONbKO B
aHanmse in vitro, cnocobHOCTbL coeanHeHnsa nHrmbuposaTtb dyHKUMo TRPA1 B sTOM
aHanuse in vitro cnyXnt pasyMHbIM MokasaTenemM akTUBHOCTU 3TOro coeguHeHusa. B
HEKOTOPbIX BapuaHTax OCYLLECTBMNEHUS SMPEKTMBHOE KONMMYECTBO MpeacTaBnseT
cobon KONMYECTBO, AOCTATOMHOE ANS MHIMBMpoBaHUsS Toka, onocpenoBaHHoro TRPAT,
/NN KONMYECTBO, AOCTATOYHOE ANA MHIMBUPOBaHMS NOTOKA NOHOB, OMNOCPE[0BaHHOMO
TRPA1.

Ncnonb3yemblin B [JaHHOM  OOKYMEHTE TEPMWUH «ruapaT» OTHOCUTCA K
coefnHeHMI0, 0bpasoBaHHOMY 00beaMHEHNEM BOAbI C UCXOAHBIM COE4UHEHMEM.

TepMuH «npepoTBpaleHne» Mnpu MUCMOMb3OBaHUM B OTHOLLUEHWMM COCTOSAHUS,
Takoro Kak MeCTHOe peumamBmpoBaHue (Harpumep, Bonb), 3aboneBaHns, Takoro Kak

pakK, CMHAPOMHOIo KOMIMeKkeca, Takoro Kak cepageyHada HeaoCTtaTto4vHOCTb, NI nroboro
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Apyroro 3aboneBaHusi, XOpOLIO M3BECTHO B AaHHOM 0BnacTu. 1 BKNHOYAET BBEAEHME
KOMMO3ULMKN, KOTOpas YMEHbLUaeT 4acToTy UMM 3ameanser nossrneHue CUMNTOMOB
MEAMLMHCKOrO COCTOAHMS ¥ cybbekTa OTHOCUTENBHO CyDbeKTa, KOTOPbIA HE noryyaeT
komnosunymio. Taknum obpasom, NpodumnakTuka paka BKYaeT, HanpuMmep, YMeHbLUeHne
KonuyecTea OBDHapyXMBaeMbIX PakoBbIX HOBOOOpa3oBaHWM B MONyNAuMM MauUeHTOB,
nonyyarwwmx npodunakTMYeckoe revYeHne no CpaBHEHUIO ¢ HeobpaboTaHHOM
KOHTPOMbHOW NONynsaumen, Wunm 3aagepxky noaBneHus BbiaBNAEMbIX 311I0Ka4eCTBEHHbIX
HoBoODOpasoBaHMM B 0OpaboTaHHOM MNOMNynsUMM MO CpaBHEHMIO C HeobpaboTaHHOM
KOHTPOMbHOW MNonNynaumnen, Hanpumep, CTaTtUCTUYECKU W/WMU KIMHUYECKU 3HAYUMbIM
konunyectBoM. [lpodunaktmka WHPEKUMM BKKOYAET, Hanpumep, YMEeHbLUeHWe
KOnM4yecTBa AuarHo3oB WHMekuynn B obpaboTaHHOW nonynaumMmM no CpaBHEHUD C
HeobpaboTaHHOW KOHTPOSMBHOM MNONYNAaUMEN W/WUNN 3afepPXKKy NOSBIEHUA CUMNTOMOB
NHdeKkumM B 06paboTaHHOM NONyNSLMM N0 CPaBHEHMIO C HEOBPaboTaHHOM KOHTPOBHOM
nonynsauuen. [llpodunaktuka ©Gonm BkAoyaeT B cebs, Hanpumep, YMeHbLUEeHne
BEMMYMHLI WNK, B KavyecTBe anbTepHaTuBbl, 3ameaneHne O0neBbIX OLLyLLEHUN,
UCNbITbIBaeMbIX cybbektamm B 06paboTaHHOM nonynsauMm NO  CPaBHEHUO C
HeoBpaboTaHHOM KOHTPONBHOM NONyNAUMEN.

Ncnonb3ayembin B [JaHHOM [OOKYMEHTE TEPMWUH «COMbBaT» OTHOCUTCH K
COEAUNHEHMIO, obpasoBaHHOMY conbBaTauynen (Hanpumep, COEAMHEHMIO,
obpasoBaHHOMY B pe3ynbTare CoOYeTaHWa MOMEKy pacTBOPUTENSA C MOMEKynaMmn nnm
NOHaMK PacTBOPEHHOrO BELLECTBA).

TepmuHbl «TRPA1», «Benok TRPA1» u «kanHan TRPA1» wucnonbaytotcs
B3aMMO3aMEHAEMO BO BCeW 3asBke. OTU TEPMUHbI OTHOCATCA K MOHHOMY KaHarny
(Hanpumep, nonuNenTugy), coaepXallemy amMMHOKUCIOTHYK MOCNenoBaTeNbHOCTD,
npeactasnenHyto B SEQ ID NO: 1, SEQ ID NO: 3 unn SEQ ID NO: 5 8 WO 2007/073505,
WUNW  SKBMBANEHTHOMY MONMNENnTUAy, WM ero  (OyHKUMOHanbHOMYy ©OKoakTUBHOMY
dparmeHTy. B HEKOTOpbIX BapuaHTax OCYLLUECTBMEHUS STOT TEPMWMH OTHOCUTCH K
nonunenTuay, coaepxawemy, COCTOAWEMY WM  COCTOSALWEMY MO CywecTBy W3
aMWHOKNCNOTHOW nocnegoBatensHocTH, ykasanHon B SEQ ID NO: 1, SEQ ID NO: 3 nnn
SEQ ID NO: 5. TRPA1 BkntovaeT nonmnenTnibl, KOTOpble COXpaHaoT dyHKumo TRPA1
n cogepxar (i) BCHO UK 4acTb aMUHOKMUCITIOTHOM NOCNeA0BaTENbHOCTH, NPEACTaBEHHOMN
B SEQ ID NO: 1, SEQ ID NO: 3 mnm SEQ ID NO: 5; (ii) aMMHOKUCNOTHYIO
nocneaoBaTenbHOCTb, npeactasneHHyto B8 SEQ ID NO: 1, SEQ ID NO: 3 vnmn SEQ ID
NO: 5c 1 no 2 3, 5 7, 10, 15, 20, 30, 50, 75 vnm 6Gonee KOHCEpBaTUBHbLIX

aMUHOKMUCNOTHBIX 3ameH; (i) aMWHOKMCIOTHYH MocneaoBaTenbHOCTb, KoTopada no
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MeHbLlen mepe Ha 70%, 75%, 80%, 90%, 95%, 96%, 97%, 98% wnnu 99% vaeHTn4Ha
nocnegosatensHoct SEQ ID NO: 1, SEQ ID NO: 3 unn SEQ ID NO: 5; u (iv) mx
dyHKUMOHanbHble dparmeHTbl. Monunentuabl NO  AaHHOMY W30OPETEHUIO TaKkKe
BKIHOYAOT romonoru, Harnpumep optonorm u napanorn SEQ ID NO: 1, SEQ ID NO: 3 unu
SEQ ID NO: 5.

B HekoTOpbIX BapuaHTax OCYLUECTBMEHUS YKa3aHHble Crnocobbl BKMHOYAOT
neyeHve BocnanuTeneHOro 3aboneBaHus y cybbekTa, npudem cnocob BKNKOYaeT
BBeAeHMne adpdekTmBHOro konudectea coegmnHeHns dopmynel (1), (1) nam (Ill) nnm ero
dapmaLeBTUYECKM NPUEMNIEMOWN COMMN.

B HekoTOpbIX BapuaHTax OCYyLECTBMEHUA YKa3aHHble CnocoObl BKMHOYaoT
neyeHne HesponaTuM y CyObekTa, KOTopble BKHOYAKT BBeAeHVME 3PEKTUBHOIO
konnyectBa coeguHeHna dopmynsl (1), () wnm (lll) vnn ero dapmaueBTU4ecKkn
npuemneMon conu. B HeKoTopbIX BapuaHTax OCYLUECTBMEHUA HEeBpOMnaTus Bbl3BaHa
AnabeToMm, XMMUYECKMM MOBPEXAEHMEM, XMMMOTEPANUEN U/ TPaBMOW.

B HekoTOpbIx BapmaHTax OCyLEeCTBNEHUS YKasdaHHble Crnocobbl BKOYarOT
neyeHve [epmaToronorM4eckoro paccTpoucTsa y cybbekta, npuyeM ykasaHHble
cnocobbl BKMKOYAKOT BBEAEHME 3MEKTUBHOIO Konmyectsa coeguHeHmns dopmynel (1),
() wm () wnn  unx dapMayeBTUYECKM MPUEMIIEMON  CONW.  TUMNKUYHbIE
AepMaToroniorMyeckme pacCTponcTBa BKITHOYAKT aTONUYECKUA AEPMATUT, OCTPbLIN 3ya,
ncopwas, KpanueHULY, 3K3EMY, AUCTUAPOTUYECKYHO 3K3EMY, A3Bbl BO PTY M ONPENOCTW.

B HekoTOpbIX BapuaHTax OCYLECTBMEHUA YKa3aHHble CnocoObl BKMHOYaroT
NeYeHne pecnmpaTtopHOro COCTOSHMA Yy cyObekTa, NpUYeM YKasaHHble Ccrnocobbl
BKKOYatoT BBeAeHME ahdekTnBHOro konuyectaa coeguHeHmna dopmynel (1), (1) nnm (I)
UnNn Mx papmaueBTUYECKM NPUEMIIEMON CONKN. TUMNNYHBbIE PECNMPAaTOPHbIE COCTOSHWUSA
BKNIOYAOT OOCTPYyKTMBHbIE 3aboneBaHns, TakMe Kak XPOHMYECKoe OBCTPYKTMBHOE
3aboneBaHne nerkux. [ONONHUTENbHbIE TUMUYHBbIE PECNNPATOPHbIE  COCTOAHUSA
BKIHOYAKOT acTMy W1 Kallenb.

B apyrom acnekrte paHHoro msobperteHus npeanaraeTtcs dapmaueBTUYECKUN
npenapar, noaAXOA4AWMMA ANS NPUMEHEHUS Yy NauueHtTa wunu Ana  BeTepuHapuw,
cogepxawmm adpdektTnHoe konmyectso coeguHeHmna dopmynsi (1), (1) nnm (1) (mnn nx
COfb, N CONbBAT, rMApaT, OKUCIUTENBHBIN METABONUT NN NPONEKAPCTBO COEAUNHEHNSA
WU €ro Conn) N OAWH UM HECKONBKO hapMaLeBTUYECKN NPUEMMEMbIX HAMONHUTENEN.
HaHHoe n3obpeTeHne Takke npegycMmaTpuBaeT NnpuMeHeHne coegmnHernn dopmynel (1),
(I v (lll) Nnpn M3roToBNEHNM NEKAaPCTBEHHOrO CpeacTea uUnn gapmMaueBTUYEeCKOro

npenapara anda nedyeHnda nnm ymeHblleHmna CUMMMNnTomMoB noboro n3 3abonesaHun Unu
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COCTOSAHMW, YKa3aHHbIX B onucaHun. CoeaumHerna dopmynbsl (1), () nnan (lIl) ans
NPUMEHEHNA NPU NEYEHUN KOHKPETHOro 3aboneBaHus WM COCTOSHUS MOTyT ObiTb
NPUrOTOBIEHbI ANS BBEASHNA NyTEM, NOAXOAALLMM ANS KOHKPETHOro 3abonesaHna nnm
COCTOSAHMS.

CoegnHernna dopmynel (1), (II) wim (lll) mMoxHO BBOAUTL OTAENBHO WM B
KOMBMHaUWKM C ApyruMm TepaneBTUYeckuM areHToM. Hanpumep, coegmHeHns dopmynbl
(h, A wnm (lll) MOXHO BBOAUTL COBMECTHO C OAHMM WU  HECKONbKUMU K3
NpPOTMBOBOCMANUTENBLHOrO CpeacTBa, CcpeacTtBa MNpoOTUB Yrpen, cpeactsa MNpoTuB
MOPLUMH, cpefctBa npotmB pybuos, cpeacrteBa npotveB pybuoB, cpeacTtBa MNpoOTMB
ncopwasa, aHTunponudepaTmMBHOro CpPeacTea, NPOTUBOrpUOKOBOrO  CpeacTsa,
NPOTMBOBUPYCHOIO CpeAacTBa, aHTUCenTuKa,cpeacTaa npoTmB MUIPEHN,
KepaTonmMTUYecKoro CpeacTaa Unm MHrMbutopa pocrta Borioc.

CoegnHernna dopmynel (1), (1) wnnn (1) MoxHO BBOAWTL MECTHO, MEpOparbHO,
TpaHcaepmarnbHO, peKkTanbHO, BarkHanbHO, MapeHTepanbHO, UWHTpaHasanbHo,
BHYTPUMNEro4yHO, BHYTPUINAa3HO, BHYTPUBEHHO, BHYTPUMBILLIEYHO, BHyTpUapTepuarnsHo,
WHTpAaTeKanbHo, BHYTpPUKancynsapHo, BHyTpHopbuTansHo, BHYTpUCEpAeYHo,
BHYTPUKOXHO, MapeHTepanbHO, TpaHCcTpaxeanbHO, MOAKOXHO, MOAKYTUKYISAPHO,
BHYTPUCYCTaBHO, cybkancynspHo, cybapaxHomnganbHo, WHTpacnuHanbHo,
WHTpacTepHanbHO, CybnMHrBanbHO UM NyTEM UHransaumn.

B HekoTopbix BapuaHTax coeguHeHus ®opmynbl (1), (1) vnn (lll) MoxHO npuMeHATb
MECTHO.

B HekoTOpbIX BapnaHTax ocyllecteneHus coeaguHernsa dopmynel (1), (1) nam (1) moxHo
BBOAMTbL NepopanbHo.

B HekoTopbIx BapmnaHTax ocylwlecteneHus coegmHenns dopmynel (1), (1) nam (111)
MOXHO BBOAWUTb NapeHTepanbHo.

CoegnHernna dopmynel (1), (1) wnnan (lll) BKkNOYaOT MOMEKynbl, UMEROLME
pacTBOPUMOCTb B BOAE, NOAXOAAWME ANSA NEpopanbHOro WMNU NapeHTepanbHOro
(Hanpumep, BHYTPMBEHHOrO) BBEAEHWS, NPUBOAALLENO WM  Pe3ynbTUPYIOLLEro B
NeYeHnn paccTpoUCTBa, ONMCaHHOrO B JaHHOM AOKYMEHTE, Hanpumep nedenqns onu. B
HEKOTOPbIX BapuaHTax OCYLLECTBMNEHUS YKa3aHHOe COeAMHEHME NPUrOTOBMNEHO B BUAE
KOMMO3NLMK, MOAXOAALEN AN NepopanbHOro BBeAeHUA. OPEPEKTUBHOCTL B
NHrIMbuposaHmm unoHHoro kaHana TRPA1 coeguHennn dopmynel (1), (1) wnam (1)
ONUCaHHbIX B JaHHOM AOKYMeHTe Obina maMepeHa C UCnonb3oBaHMeM cnocoba um3

Mpumepa 1. B Tabnuue 2 packpbita 30HEKTUBHOCTE MHIMOUPOBAHNA aKTUBHOCTU

34



10

15

20

25

30

35

TRPA1 in vitro nnniocTpaTtuBHBIMU COEANHEHNAMN (M3MepeHO cnocobom 13 MNMpumepa
1).

MpepnoytutencHole coeguHenna dopmynel (1), (1) wam  (lll) BknovaroT
COEAVHEHMUS, KOTOpble WHIMOMPYOT WOHHbIM kaHan TRPA1 co 3HadeHuem ICsp,
nony4YeHHsIM cnocobom mn3 Mpumepa 1, meHee yem okono 1 MkM.

CoegnHerna ®opmynbel (1) moryT wmHrMbuposaTb WMOHHbIM KaHan TRPA1. B
HEKOTOpPbIX BapuaHTax ocywlecTBrneHnsa ykasaHHoe coeguHeHne dopmynel (1), () nnum
(lll) mMoxXHO BBOAWUTL Kak 4acTb MNepopanbHOW WM napeHTepansHOU (Hanpumep,
BHYTPUBEHHOW) apMaLeBTUYECKON KOMMO3MUMKM  ANA  NEYEeHUa  pacCTpoOnCTBa,
OMUCaHHOrO B AaHHOM AOKYMEHTE (Hanpumep, Bonn), TepaneBTUYECKN 3PPEKTUBHBIM
obpasom.

HekoTopble packpbITble B JAHHOM AOKYMEHTE COEANHEHUS MOTYT CyLLEeCcTBOBaTb
B OMNpefenieHHbIX reoOMEeTPUYECKUX WM CTepeon3omMepHbiX d¢opmax. B gaHHOM
n300peTeHMn paccmaTpuBalOTCA BCE TakMe COEAMHEHWUS, BKOYas LUC- U TpaHc-
n3omepbl, R- n S -sHaHTUOMepbI, gnactepeomepsl, (d) -usomepsl, (I) -n3omepsbl, KX
pauemMuyeckme cMecu U1 Apyrme Mx CMecu, nonajarowme B npefensl obbema
n3obpetenns. Hanpumep, ecnm B MOMeEKyne npucyTCTBYET OAMH XMparnbHbIA LEHTP,
AaHHOe n3obpeTeHmne BKMIOYaAET paueMnUYECKMe CMECU, SHAaHTUOMEPHO oboralleHHble
CMECUM MU MO CyWecTBy SHAHTUOMEPHO WM AUMACTEPEOMEPHO YUCTbIE COELMHEHUS.
Komnosunuyua moxeT coagepxaTtb, Hanpumep, bonee 50%, 6onee 60%, 6onee 70%, Gonee
80%, ©Gonee 90%, 6Gonee 95% wnn ©Gonee 99% opHOroO 3sHaHTMOMEpPa WK
anactepeomepa. [ononHUTENbHbIE aCMMMETPUYHbIE aToMbl  yriepoga  MoryT
NPUCYTCTBOBaTb B 3aMECTUTENE, TakoOM Kak ankunbHas rpynna. Bce Takme nsomepel, a
Takke X CMECU NpefHa3HaqeHbl A4NA BKIFOYEHNS B AaHHOE n3obpeTeHune.

«OHAHTUOMEPHBIN U3OLITOK» UNN «% SHAHTMOMEPHOro M3BbITKa» KOMMO3ULMK
MOXET ObITb paccyMTaH C UCNOb30BaHMEM YPaBHEHNS, NPOAEMOHCTPUPOBAHHOIO HUXKE.
B npuBegeHHOM HWxe npumepe komnosmums cogepxkut 90% opgHoro aHaHTMoMepa,
Hanpumep S-sHaHTuomepa, n 10% fgpyroro sHaHTMomepa, mo ecms R-sHaHTHMOMEpa.

ee = (90-10)/100 = 80%.
Takum obpasom, roBopaAT, YTO KOMNO3uums, cogepxawias 90% ogHOro sHaHTMoMepa n
10% ppyroro saHaHTUOMEpPA, UMEET SHAHTMOMEPHbIN N30bIToK 80%.

«mnactepeomepHbin = M3BbITOKY MMM «%  gMacTepeoMepHOro  n3bbiTkay
KOoMno3anumm ~ MOXeT  ObITb  paccyMtaH € UCMNONb3OBaHWEM  YPaBHEHWUS,
NPOAEMOHCTPUPOBAHHOIO HWXKE. B NprvBeaEHHOM HXKE NpUMeEpPE KOMMO3ULMA COAEPKUT

90% ogHoro gmnactepeomepa 1 10% gpyroro sHaHTUoOMepa.
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ee = (90-10)/100 = 80%.
Taknum 0bpasom, roBopsaT, YTO KOMNO3nLMS, cogepxawan 90% ogHoro guacrepeomepa
n 10% ppyroro guacrepeomepa, MeeT n3bbITok anactepeomepa 80%.

Kpome Toro, coegmHenuns dopmynel (1) (1) nnn (IIl) moryT cogepxkate OoguH mnm
HECKOJSTbKO M30TONoB atoMoB, npucytcTayowmx B dopmyne (1), (1) nnu (Ill). Hanpumep,
coegmHenunsa ®opmynel (1), (1) nnn (1I1) moryT BKNOYaTL: TE, B KOTOPbIX H (Mnn Bog0poL)
3ameHeH noBolt n3oTonHoM dhopmoi Bogopoaa, skntodas 'H, 2H unun D (aentepuin), n 3H
(TpuTNIA); Te, B KOTOpbIX C 3ameLLeH Nobon n3oTonHon opmon yriepoga, Bktodas '2C,
3C n 14C; Te, B koTOpPbIX O 3ameLleH nobo M30TOMHOM (OPMON KUCIOPOAa, BKIoYas
180, 70 n "80; Te, B KOTOPLIX N 3ameLeH nrbo N30TOMNHOW POPMON asoTa, BKIOYas
3N, N 1 °N; Te, B koTOpbIX P 3ameHeH ntoboit nsoTonHom dhopmoi dpocdopa, BknoYas
31P 1 32P; Te, B KOTOPbIX S 3ameHeH NtoGon M30TOMHOM OPMON cepbl, BKoYas 328 n
35S Te, B kOTOPLIX F 3ameLleH ntobor n3oTonHon dopmon dtopa, Brntovas '°F n 18F; n
ToMy nogobHoe. B ogHOM BapuaHTe OCyLLECTBIEHUS COEQVHEHUS, NPeaCTaBneHHbIe
dopmynamm (1), (II) nnum (1), cogepxat N3omMepbl atTOMOB B HUX B UX €CTECTBEHHOM
KONn4ecTBe.

B HekoTOpbIX BapmaHTax COEAMHEHMS, ONUCaHHblE B AAHHOM AOKYMEHTE (Hanpumep,
coeguHeHme dopmynebl (1), (1) nnu (1)), oboraileHbl gentTepmem.

Jentepuin (D unu 2H) aenaeTtca cTabunbHbIM HepaanoaKTUBHLIM M30TONOM BOAOPOAA U
nmeet atomHbin Bec 2,0144. Bogopoa eCTecTBeHHbIM 00pasom BCTpEYaeTcsa B BUAE
cmecu n3otonos 'H (Bogopoa nnu npotuit), D (2H nnu gentepuin) u T (CH unun Tputunin).
EcrectBeHHOe yacToTa BCcTpevaemocTn gentepms coctasnsaet 0,015%. Cneynanuct B
AaHHOM 0BNacTn TEXHWUKM NPU3HAET, YTO BO BCEX XMMMUYECKMX COELNHEHMNSAX C aTOMOM H
atom H daktnyeckm npeacraenser cobom cmecb H v D, npuuem okono 0,015%
coctaensetr D. Takum obpasom, COeAMHEHUS C YPOBHEM AEUTEPUSA, KOTOPbIN Obin
yBENMMYEH [0 ypoBHS Oornblue, 4Y4em ero ecrtecTBeHHas 4actoTa BCTPevyaeMoCTn B
0,015%, cnenyeT cumTaTb HEECTECTBEHHBIM U, KaK CneaCTBUE, HOBbIM MO CPaBHEHWUIO C
nx HeoboralleHHbLIMM aHanoramm.

BrnivaHmne moandukaumm pevtepus Ha MeTabonmyeckme CBOMUCTBA COEAMHEHUSA HE
npeackasyemo, pAake Korga aToMbl [EeUTEpUs BKOYEHbI B UM3BECTHble MecTa
meTabonmama. Tonbko nyTemM  (PakTUYecKoro npUroToBNEHUS W UCMbITaHUA
AENTEPMPOBAHHOIO COEAMHEHNSA MOXHO ONpeaenuTb, ByaeT nm ckopocTb MeTabonmama
OTNMYaTbCa OT CKOPOCTU €ero HepenTepupoBaHHOro aHanora. CmoTpw, Hanpumep,
Fukuto et al. (J. Med. Chem. 1991, 34, 2871-76). MHOrne coeguHeHNA MMErOT HECKOMbKO

caunToB, rae BO3MOXeH 0OMeH BeLecTB. YyacTok(M), rae TpebyeTtca 3ameHa fentepus,
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N CTEeneHb AeuTepupoBaHud, Heobxoammas Ansg Toro, YTobbl yBMAETb BMUAHWE Ha
MeTabonmam, ecnmn TakoBOM MMeETCH, ByaeT oTnmyaTbes ANA KaXaoro COeguHEHNS.
Ecnu He ykasaHO uHOe, Korga MOMOXEHWE KOHKPETHO 0B003HayvyeHo Kak «H» wmnn
«BOAOPOAY», NOAPAa3yMEBaETCHd, YTO MOMOXEHWE UMEET BOAOPOA4 C €ro M3OTOMHbIM
COCTaBOM C €CTECTBEHHOW 4YaCTOTOW BCTPEeYaeMOCTU. Takke, ecriv He ykasaHo MHoe,
Korga nos3vumsa onpepeneHHo obosHadveHa kak «D» mnu «gentepuny», nog nosnuuen
NOHUMAETCSH Hannume AEUTEPUNA C COAEPXKAHNEM, KOTOpPOoe NO MeHbluen mepe B 3000
pas npeBbIlaeT eCTECTBEHHOE coaepxaHne aentepus, kotopoe coctanseT 0,015%
(T.e. TepMuH «D» nnm «genutepuny o3HadaeT no MeHblien mepe 45% BKYEHUS
aentepus).

Ncnonb3yembin B JaHHOM  JOKYMEHTE TEePMUH  «KKOSPMPUUMEHT  M3O0TOMHOro
oboralleHna» 03Ha4yaeT COOTHOLLEHNE MEXAY M30TOMHbIM cogepxaHnem D B ykazaHHOM
MNONOXEHNUN B COEAMHEHUM MO AAHHOMY W30DOPEeTeHU0 U MPUPOAHBLIM COAEPXaHWEM
3TOro nusoTona.

YBenuyeHne Kkonuyectsa LEeuTepus, NPUCYTCTBYHOLLEro B COeAVHEHUM (Hanpumep,
coegmHeHnn dopmynel (1)), HasbiBaeTcs «oboraweHnem AeuTepuemy», U Takue
COeAMHEHNST HasblBaOTCA «OBoralleHHbIMM AenTepuemM» coeanHeHnamun. Ecnn He
yKkasaHo WHOe, npoueHT oboraweHna OTHOCUTCS K MPOUEHTY  4Aeutepus,
NPUCYTCTBYHOLLENO B COEAMHEHNN.

B apyrux BapmaHTax ocyLecTBNEHNS yKazaHHOE COEANHEHMNE NO AaHHOMY N30BPETEHMIO
NMeeT  KOSPMUUMEHT  M3OTOMHOrO  oborawleHmsa Ans  Kaxaoro  aentepus,
NPUCYTCTBYHOLLEro B MecTe, 0603Ha4EeHHOM B MOTEHLUMaNbHOM MECTe AeUTepUpOBaHNA
coeauHeHus, No MeHblwen mepe, 3500 (52,5% BKNHOYEHUS AENTEPUS), MO MEHBLLUEN
mepe, 4000 (60% BknroueHnsa gentepus), He meHee 4500 (67,5% BKNoYEHNSA AeNTepus),
He meHee 5000 (75% BkntouyeHus gentepus), He meHee 5500 (82,5% BknroueHUs
aentepus), He meHee 6000 (90% BkNOYEHUA OeEUTEpUs), HE MeHee 6466,7 (97%
BKIMIOYEHNSA OEUTEPUS), NO MeHbLuen mepe, 6633,3 (99,5% BKNIOYEHNA AeEUTeEpUs).
[MOHATHO, uYTO KO3PMDMUMEHT M3OTOMHOrO OBOoraweHnUss Kaxaoro aentepus,
MPUCYTCTBYIOLLEro Ha ydacTke, ODO3Ha4YeHHOM Kak y4yacTOK AEeNTepupoBaHus, He
3aBUCUT OT APYrUX AEeNTepupOBaHHbIX y4acTKoB. Hanpumep, ecnm Ha coefuHEHUM
NPUCYTCTBYHOT ABa y4acTka AeUTepupoBaHns, O4MNH y4acTka MOXET ObITb AenTepupoBaH
npn 52,5%, Toroa kak apyron Moxet ObiTb gentepupoBaH npu 75%. lMonyyeHHoe
coefmHeHne ByaeTt cumTaTbCa COEAMHEHMEM, B KOTOPOM KO3(PMPULUMEHT M3OTOMHOro

oborauleHnsa coctaBnsaeT no meHblwen mepe 3500 (52,5%).
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B HekoTopbIx BapuaHTax ocyuwlectBneHusa coeauHeHns dopmynel (1), (1) wnn (1)
BKIIOYAIOT KONMMYECTBO OBOralleHns LeUTEpUEM, KOTopoe Bonblue, YeM KONMYECTBO
oboralleHna gentepmem, NpUCyTCTBYOLLEE B MPUPOLAHBLIX COEAUHEHNSX.

Bce npoueHThl, NpBeAeHHbIE ANA KONMYeCTBa NPUCYTCTBYIOLLErO AEUTEPUS, SBNAIOTCA
MOJSbHBIMUY NPOLEHTaMM.

B naboparopun moxeT 6biTb TPpyAHO aocThdb 100% pentepupoBaHna B nobom
yyactke nabopaTopHOro KOMM4yecTBa COeAuHEeHWs (Hanpumep, MUnnaurpamm  unm
Bonblwe). Koraga ykasaHo 100% pentepupoBaHus UNK B CTPYKTYpE crneumanbHO yKasaH
aToM peutepusa, npegnonaraeTcs, YTo HebonbLLOW NPOLEHT BOAOPOAA BCE eLle MOXET
npucytcTeoBatb. OborawieHHre aentepueM MOXET ObiTb AOCTUrHYT nyTem obmeHa
NPOTOHOB C AeUTepueM UnNn nyTemM CUHTe3a MOMeKyrbl C oboraleHHbIMU UCXOAHbIMN
MaTtepuanamu.

HekoTopble packpbITble B JAHHOM AOKYMEHTE COEANHEHUS MOTYT CyLLEeCcTBOBaTb
B HeconbBaTUpOBaHHbIX popMax, a Takke B CONMbBaTUPOBaHHbLIX Popmax, BKMYas
rmapatmpoBaHHble Gopmbl. B obwem, coneBatMpoBaHHble (OPMbl SKBUBANEHTHbI
HeCconbBaTMpPOBaHHbIM (POpPMaM U BKMKOYEHbl B OObemM [aHHOro un3obpeTeHus.
HekoTopble packpbiTbie B AAHHOM [OKYMEHTE COeAVMHEHWS MOryT CyLleCcTBOBaTb B
HECKOMbKMX KPUCTanNnM4Yeckmx unn amopdHbix dopmax. B obwem, Bce dusmyeckme
dOopMbl  3KBMBANEHTHbl  ANA  MCMOMb30OBaHWUSA,  paccMaTpMBaeMoro  AaHHbIM
n3obpeTeHnem, 1 npegHasHaveHbl Ans Toro, 4tobbl HaxoauUTLCA B npeaenax obbema

AaHHOro n3obpeTeHus.

dapmayesmuyeckue KoMno3uyuu

dapmaueBTMYECKME KOMMO3NLMKM, CoAepXalme COEAMHEHUS, OnUCaHHble B
AaHHOM JOKyMeHTe, Takme kak coeguHeHuna dopmynel (1), (1) wam () vnn mnx
dapmayeBTUYECKM NpUemMneMasa comfb, MOryT ObiTb NMPUMEHEHbI AN NEYEHUs WUnu
ocnabneHna paccTponcTBa, OMMCAHHOrO B  AaHHOM  AOKYMEHTE, Hanpumep
pacCTponcTBa, YyBCTBUTEMBHOMO K WHMMOMPOBaHMIO. WMOHHOrO kKaHana TRPA1 vy
cyObeKTOB (Hanpumep, NOAEN N XNBOTHBIX).

KonmnuectBO 1 KoOHUeHTpaumsa coeguHeHun Popmynel (1), (1) v (lll) B
dapmMaLeBTUYECKMX  KOMMO3NLMAX, a Takke KONM4ecTBO  apmaneBTUYECKOU
KOMMO3MUMn, BBOAMMOW CyObekTy, MOryT ObiTb BblOpaHbl Ha OCHOBE KIIMHUYECKM
3HaYMMBbIX (PAKTOPOB, TaKMX Kak MEAULMHCKME XapakTEPUCTUKN CyDbekTa (Hanpumep,
BO3pacT, BEC, NOs, Apyrme MeanLMHCKME COCTOSAHUA 1 TOMY NOA00HOE), pacTBOPUMOCTb

coeavHeHUA B (papmMauleBTUYECKMX KOMMO3NUMSX, 3PPEKTUBHOCTE M aKTMBHOCTb
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COeauHEHMN, a Takke cnocod BBeaeHVs dapmauleBTUYECKMX KOMMNo3uumni |, [nsa
NONy4YeHUs [OMOMHUTENBHOW WHGOpPMauunm o cnocobax BBEAEHUA U pexuMax
L03MPOBaHNA yuTaTenb MoxeT obpatutecs K rnaee 25.3 Toma 5 Comprehensive
Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), Pergamon Press
1990.

XoTa coenHEHne, pacKkpbIToe B JAHHOM AOKYMEHTE, MOXHO BBOAUTbL OTAENBHO,
npeanoYTUTENbHO BBOAUTL COEAWHEHWE B BuAe dhapMaueBTUYECKOM KOMMNO3UUUK, B
KOTOPOW COeAWHEHWEe KOMOWHUPYHOT C OAHWUM WM HECKONbKUMKM hapMaleBTUYecKn
npuemnemMbiMn  pasbaBuTenamuy, HanoMHUTENSMU UKW HOCUTENaMWU. PackpbiTble B
AAHHOM [OKYMEHTE COeAWHEHMa MOryT ObITb COCTaBfneHbl ANA BBeAeHUs nobbiM
yaobHbIM cnocobom Ans NPUMEHEHWS B MeauuMHe unu BeTepuHapun. B HekoTopbix
BapuaHTax OCYLLECTBMNEHUS yKasaHHoe coeguHeHve, BKIHOYEHHOE B
dhapmaueBTUHECKMM npenapaTt, MOXeT caMO ObiTb akTUBHbIM WM MOXET ObITb
NponeKapCTBOM, Harnpumep, CNOCOBHbIM MpeBpalLaTbCA B akTUBHOE COeAWHEHWE B
Pr13NONOrM4YECcKmnx yCcrnoBumsx.

B naHHOM pgokymeHTe dopasa «dapmaueBTUYECKM MPUEMIIEMbINY OTHOCUTCH K
COEAMHEHMSM, aHMOHaM, KaTMOHaM, mMarepuanam, KOMMO3UUMSAM, HOCUTENSM W/nnu
NekapcTBEHHbIM opMam, KOTOpble MO pes3ynbTataMm TWAaTeNbHOro MeauLUMHCKOro
obcnenoBaHMs NOAXOAAT ANS MPUMEHEHMS B KOHTaKTE C TKaHAMM YernoBeka W
XXWBOTHbIX, HE BbI3blBas M3ObITOUHYHO TOKCUYHOCTb, pasapaxeHune, annepruieckmn oteeT
unnu gpyrme npobnembl UM OCMNOXHEHUS W UMEKT MNpUeEMNEMOE COOTHOLLEHWE
nonb3a/puck.

Mpumepbl hapmaueBTUYECKM NPUEMIIEMbIX HOCUTENEN BKNOYaroT: (1) caxapa,
TakMe Kak NakTo3a, rMKo3a U caxaposa; (2) kpaxmarnsb!, TakMe Kak KyKypy3HbIA Kpaxmar
n kaptodenbHbin Kkpaxman, (3) uennno3a M €€ Mnpou3BOAHbIE, Takme Kak
HaTPUMKapPOOKCUMETMNLENNIONO3a, J3TUNUENNoNo3a M auetar  uennonosbel;  (4)
nopowkoobpasHbin TparakaHT, (5) conog; (6) xenatuH; (7) Tanbk; (8) HanonHUTEnNwW,
Takne Kak Macno Kakao W BOCKM AN Cynno3mTopues; (9) Macna, Takme Kak apaxmcoBoe
Macro, XJIONKOBOE Macro, cadpyiopoBOEe Macro, KyHXYTHOE Macro, OfIMBKOBOE Macrho,
KyKypy3HOe macno mn coesoe macno; (10) rnukonu, Takme Kak nponuneHrnmkons; (11)
NONUOSbI, TaKNE KaK rMUUEPUH, COPOUT, MaHHUT U NONMUSTUNEHINNKONL; (12) CNOXHbIE
abumpbl, Takme Kak stunoneat un stunnaypar,; (13) arap; (14) GydepHble areHTbl, Takme
Kak rMapoKkeua MarHus U rugpokemnpg antomuHusg; (15) anermHoBas kucnota; (16)
anuporeHHas Boga; (17) naotoHun4eckmin conesomn pacteop; (18) pacteop PuHrepa; (19)

atmnoebin cnmpT; (20) pocdaTtHbie BydepHbie pacTBopsbl; (21) UMKNOAEKCTPUHbBI, TaKMe
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kak Captisol®; u (22) opyrme HETOKCMYHbIE COBMECTUMbIE BELLECTBA, UCMONb3yEMbIE B
hapmaLeBTUYECKNX COCTaBax.

Mpumepbl apmaueBTUYECKM NPUEMIMEMbIX aHTUOKCUMAAHTOB BKMOYaroT: (1)
BOAOPACTBOPUMbIE @HTUOKCUAAHTLI, TakMe Kak ackopbuHOBas KUCnoTa, rmapoxnopui
umuctenHa, ducynedar Hatpusa, Metabucynbut Hatpusa, cynb@uT HaTpus v T.n.; (2)
MacnopacTBOpMMbIE aHTUOKCUAAHTbI, TaKMe Kak ackopbunnansmmuTat, OyTMNMpoBaHHbIN
rmgpokcmnannson (BHA - butylated hydroxyanisole), 6yTunmpoBaHHbIN A POKCUTOMYON
(BHT - butylated hydroxytoluene), neumtunH, nponunrannar, anega-Tokodepon u T.n.; u
(3) areHTbl, xenatvpylowme MeTanmbl, TakMe Kak JIMMOHHas  KUCNoTa,
aTuneHgnamuHTeTpaykcycHasa kucnota (34TA), copbuT, BuHHas kucnota, docdopHas
Kncnota n Tomy nogobHoe.

TBepable nekapcTBeHHble (OpPMbl (Hampumep, Kancynbl, TabneTky, nunonu,
Apaxe, NOpPOLLKW, rpaHyrbl U TOMy nogobHoe) MoryT cogepxaTb OAWH UMW HECKOMbKO
apmaueBTUYECKN MNPUEMSEMBIX HOCUTENEW, TakMX Kak uuTpaT Hatpusa unm
Avkanbumndgocdat, nmnm nodon na cnegyrowmx: (1) HaNONMHATENN UM NPONOraTopb,
Takue Kak Kpaxmarbl, 1lakTos3a, caxaposa, rfoKo3a, MaHHUT W/Mnn KpeMHUeBas KUCNoTa,
(2) cBsAsyWME, Takue kKak, Hanpumep, KapbOKCUMETUNUENNoNo3a, anbrvHaThl,
XenaTuH, NONUBUHUNNMPPONMAOH, caxaposa u/unn akauus; (3) yBnakHUTENW, Takme Kak
rMUUepUH; (4) paspbIXnUTENK, Takue Kak arap-arap, kapboHaTt Kanbuus, KapTodenbHbI
Kpaxman wunu kpaxman K3 TanuvokW, anbrMHOBas KMUCIoTa, HEKOTOPbIE CUnMKaTbl W
kapboHaTt HaTpus; (5) sameansomMe pacTBOPEHME areHTbl, TakMe kak napadpwuH; (6)
YCKOPUTENM MOTMOWEHNS, TakMe Kak YeTBEePTUYHbIE aMMOHWEBbIE coeauHeHus; (7)
CMauMBaloLne areHTbl, TakMe Kak, Hanpumep, LEeTUNOBbIM CIMPT M MOHOCTeapaT
rmvuepuHa; (8) abcopbeHTbl, TakMe Kak KaonuH u  OeHToHuTOoBasa rnuHa; (9)
CMasbiBalOLMe BeLlecTBa, Takme Kak Tanbk, CcreapaTr Kanbuusa, crteapar marHus,
TBEpPAbIE NONMUSTUNEHIIMKONK, naypuncynedar HaTpma n ux cmecu; 1 (10) kpacutenu.

Kugkme  nekapCTBeHHble  OPMbI  MOryT  BKAOYaTh  dpapmMaueBTUYECKU
npuemMnemMble 3MyInbCUX, MUKPOSMYIbCUN, PaCTBOPbI, CYCNEH3UM, CUPOMbl U SITUKCUPBI.
B [OnNonHeHWe K akTUBHOMY WHIPEAWEHTY XUAKUE NeKapCTBEHHblE (OOPMbl MOryT
coaepxartb MHEPTHble pasbasutenn, 0BbIYHO NCMONb3yEMbIE B AaHHOM obnacTtu, Takme
Kak, Hanpumep, BoAa WNW ApyrMe pacTBOPUTENN, COMOBUNU3UPYIOLLME areHTbl W
3MynbraTopbl, Takme Kak 3TUMOBbIM CNUPT, M30MPOMNUMOBLIA CAMPT, 3TUNKapboHar,
atmnauetar  6eHaunoBbiM  cnupT,  BeHaunbeHsoaT,  nponuneHrnukonb,  1,3-
OyTuneHrnMkone, Macna (B 4acTHOCTM, XIIOMKOBOE, apaxmcoBOE, KyKypy3Hoe, W13

MPOPOCTKOB,  ONMBKOBOE,  KacTOpOBOE W KyHXyTHOe  Macna),  rULEPUH,
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TeTparnapodypunoBbIA CAMPT, NONINSTUNEHTIMKONW U 3PUPbI XKUPHBIX KUCNOT copbutaH
N NX CMeCH.

CycneHann, B [OMNOSMHEHWE K aKTUMBHbIM COEAWHEHWAM, MOryT COAepXaTb
CYCNeHANPYHOLME areHTbl, Takne Kak, Hanpumep, STOKCUIMPOBaHHbIE M30CTeapunoBbIe
CnvpTHI, CNOXHble 3upbl NONMOKCUaTUNEHcopbuToNna n copbura,
MUKPOKPUCTANNIMYECKYHO LEenmnonosy, MeTarngpokeua antoMuHns, 6eHToHUT, arap-arap
W TparakaHT 1 NX CMeCMU.

Masn, nactbl, KpEMbl U renn MOryT copepXatb B AOMOMHEHWE K aKTUBHOMY
COEAMHEHMIO BCMOMOraTerbHble BellecTBa, TakMe Kak XWMBOTHbIE W pacTUTENbHbIE
XWpbl, Macna, BOCKW, napaduHbl, Kpaxmarn, TparakaHT, NpOu3BOAHble LEennonossbl,
NONNSTUNEHITIMKONU, CUIUKOHbI, OEHTOHWUTBI, KPEMHWEBYIO KWUCMOTY, TanbK W OKCUA
LMHKa UM nx cMecu.

Mopowkn © aspo3onn MOryT coaepxarb, B [OMOMHEHWE K aKTUBHOMY
COEAMHEHMIO, SKCLMMUEHTbI, TaKMe KaK NakTo3a, TanbK, KPeEMHUEBAS KMCMNOTa, rapoKkeua
antoMUHUA, CUNUKaTbl KanbLUWA M MOPOLLOK MonuamMuga, UM CMecu 3TUX BeLLecTB.
Pacnbinutenn moryt BONOMHUTENBHO copepaTb OOblYHbIE MPOMENNEHThI, Takne Kak
XNoppTOPYrNeBOAOPOAbI N NETYYME HE3AMELLEHHbIE YINEBOAOPOAbI, TaKMe Kak ByTaH u
nponaH.

Komnosanuum moryT 6bITb YA0OHO NpeacTaBneHbl B CTaHAAPTHOWN NEKapCTBEHHOM
dhopme 1 MmoryT BbITb NonyYeHbl NBbIMK cnocobamm, XOpPOLLO U3BECTHLIMK B 0Bnactu
dhapmaymm. Konnyectso akTUBHOIO UHrpeamneHTa, KOTOpoe MOXHO KOMOBWHMpOBaTh C
MaTepuanoM-HOCUTENEM ANS MNONyYEHUS €4UHUYHOW NeKapCTBEHHOW hopmbl, Byaet
BapbMpOBaTbCs B 3aBMCUMOCTM OT XO035IMHA, KOTOPOro neuar, KOHKpPeTHOro crnocoba
BBeAeHMSA. KonmyecTBO akTUMBHOrO MHrpeaueHTa, KOTOpOoe MOXHO KOMOWMHMpoOBaTb C
MaTepuanoM HOCUTENS ANA NOMYYEHUA €4MHUYHOW A03MPOBaHHON OOPMbl, OObIMHO
OyneT TakMm KONMYeCTBOM COEANHEHNS, KOTOPOE OKa3bIBaET TEPaneBTUYECKUN SPPEKT.
Kak npaBuno, 13 cta npoLUeHTOB 3TO KONMYeCTBO ByaeT cocTaBnsaTb OT 1 40 AeBsHOCTA
AEBATN NPOLIEHTOB aKTUBHOMO MHIrpeaneHTa, NpeanoyTuTensHo ot 5 o 70 NpoueHToB,
Hanbonee npegnouTnTensHO OT 10 Ao 30 NPOLEHTOB. NPOLEHTOB.

Tabnetkm w ppyrme TBeEpAble [03MPOBaHHble OPMbI  PapMaLeBTUHECKNX
KOMMO3NLMIA, PacKpbITbIX B 4AHHOM AOKYMEHTE, TakMe KaK Apake, Kancyrnbl, MU0NIn 1
rpanynbl, Moryt ObiTb Heobs3aTenbHO 3abUTbl MW NPUrOTOBMEHBI C MOKPLITUAMU Y
ofonoykamu, TaKMMm Kak SHTEPOCONOOUMbHbIE NOKPLITUA U APYrMe MOKPbITUS, XOPOLLO
N3BECTHbIE B 06nacTu TexXHWKM hapmavuestTmnyeckon peuentypbl. OHM Takke MoryT ObITb

COCTaBI1EHbI TaK, yToObl 0OecneymnTb MeaneHHoe Ui KOHTponmpyemoe BbICBO60>Kﬂ,eHI/Ie
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aKTUBHOIo WHrpeameHTa B HEeM, ncnonb3ys, Hanpumep,
rMAPOKCUNPONUAMETUNLENIIONO3Y B Pas3nnyHbIX nponopumax, 4Tobel obecneynTb
Xenaembiv Npodunnb BbICBOBOXAEHNSA, ApYrve NONMMEpPHbIE MaTpuLbl, TIMNOCOMbI M/MNA
MUKpocdepbl. WX MOXHO CTepunusoBaTtb, Hanpumep, QUNbTpPOBaHMEM 4epesl
3agepxuBarownn Baktepum OUNBTP UM BKIKOYEHVMEM CTEPUIUIYIOLLMX areHToB B
dopme CTepunbHbIX TBEPABIX KOMMNO3ULMIW, KOTOPbIE MOXHO PacTBOPUTL B CTEPUIBEHOW
BOAE WNN HEKOTOPOM APYrov CTEPUNBHON WHBELMPYEMOWN Cpefe HEenocpeacTBEHHO
nepes MCNonb3oBaHWEM. JTU KOMMO3ULMKM MOTYT Takke HeobasaTtenbHO coaepxarb
3aMyTHSAKOLWME areHTbl U MOryT NpeacrtaBnATb COOOM KOMMO3MLMIO, B KOTOPOW OHWU
BbICBODOX4AIOT aKkTUBHbIA (bl€) MHrpeaneHT (bl) TONMbKO WMNKM NPEANOYTUTENBHO, B
OMNpeAeNeHHoM YacTn XenyaouHO-KULLEYHOro TpakTa, HeobsasaTernbHO, C 3afepKKOW.
[MpuMepbl  3anMBOYHBIX KOMMO3ULMKW, KOTOPblE MOXHO WCMOMNb30BaTh, BKMHOYarOT
NONMMEpPHbIE BELLEeCTBa WM BOCKW. AKTUMBHbIN WHIPEOWEHT Takke MOXET ObiTb B
MWKpPOKanCynMpoBaHHOW opMme, ecrnm HeobXoAMMO, C OAHUM WITN HECKONMbKMMU W3
BbILLEOMNUCAHHBIX HAaNOMHUTENEN.

JlekapcTBeHHble (OPMBbI ANA MECTHOIO WU YPECKOXHOrO BBEAEHWA COeANHEHUS
COrnacHoO AaHHOMY M30DPETEHMIO BKIHOYAKOT MOPOLLKM, pachbiisieMble COCTaBbl, Ma3u,
nacTbl, KPEMbI, NOCbOHbI, rEN, PacTBOPLI, NNACTbLIPU U UHransAUMOHHbIE Npenaparbl. B
OQ4HOM W3 BapuaHTOB peanusaumm akTUBHOE COeAVHEHWE CMELUMBAKOT B CTEPUIIbHbBIX
ycrnoBmsx ¢ apmMaueBTUYECKM MNpUeEMNEMbIM HocuTenem u nobbimn TpebyembiMmum
KOHCepBaHTamu, Bydepamm nnum BbITECHUTENAMMN.

PackpbITble B 4aHHOM AOKYMEHTE peuenTypbl MOryT ObiTb 4OCTaBMNEeHbl Yepes
YCTPOUCTBO. TUMNUYHBIE YCTPOWCTBA BKIIHOYAKOT, HO HE OrpaHNYMBarOTCa UMK, KaTeTep,
npoBOA4, CTEHT WNM Opyroe BHYTPUMPOCBETHOE YCTPOWUCTBO. [lononHUTEnbHbIE
WUNNOCTPaTMBHbIE YCTPOMCTBA LOCTaBKM TaKKe BKNHOYaT B ceba nnacTbipb, MOBA3KY,
kanny wnn 3ybHown annapart. TpaHcaepmarnbHble NnacTbipy UMEKT AOMNONHUTENBbHOE
NPEMMYLLECTBO, 3aknovarouleeca B 0DECNeYEeHUN KOHTPONMPYEMOW  [OCTaBKM
COEAMHEHNS, PacKpbITOro B AAHHOM AOKYMEHTE, B OpraHvaMm. Takme nekapCTBEHHbIE
dopmbl  MOryT ObITb M3rOTOBMEHbI MyTEM PaCTBOPEHUA WU AUCNEPTUPOBaHUS
COeAuHeHs B noaxoaswen cpege. Younutenn abcopbumm Takke moryT ObiTb
NPUMEHEHbI AN YBENMYEHNA NOTOKA COeANHEHNA Yepes Koxy. CKOpOCTb Takoro gntoca
MOXET KOHTpONMpoBaTbCA NMBO MNpPefoCTaBNEHMEM  PErynMpyroLen  CKOPOCTb
mMembpaHbl, MMbo gucneprupoBaHUEM COEANHEHNSA B NOSIMMEPHON MaTpULLE UK rene.

OdTanbmonornyeckme npenaparbl, rnasHble Masu, Kannm, pacTtBopbl U TOMY

nogobHoe Takke pacCcMaTpmBatoTCs Kak Bxogsawme B 00bEM faHHOro n3obpeTeHns.
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B HekoTOpbIx cnyyasax, 4Tobbl NpoAnUTbL AEUCTBUE NEKAaPCTBEHHOIO CPEACTBA,
XenaTenbHO 3amMeanuTb BCacbiBaHWE NEKAPCTBEHHOrO CPeAcTBa NMpW NOAKOXKHOW MNn
BHYTPUMBILLIEYHON MHBEKUMW. ITO MOXET ObiTb AOCTUTHYTO MYTEM MCMNONb30BaHUA
XWOKOW CYCMNEH3MM KPUCTanIM4YecKoro nnm amopgHoro matepuana, UMeroLLEro nmioxyro
pacTBOPUMOCTb B Boge. CKOpoCTb abcopbumm nekapCTBEHHOMO CPEACTBa 3aTEM 3aBUCUT
OT CKOPOCTM €ro pacTBOPEHUA, KOTOPas, B CBOKO OYepeb, MOXET 3aBMCETb OT pa3mMepa
KPUCTanmoB MU KPUCTanIMYeCKon opMbl. AnbTEPHATUBHO, OTCPOYEHHas abcopbums
nekapcTBeHHOW OOPMbl, BBOAUMOW NapeHTeparnbHO, AOCTUraeTCs NyTeM pacTBOPEHUS
UKW CyCNeHaANPOBaHWS NEKapCTBEHHOMO CpeacTBa B MacnaHOM HOCUTenNe.

NHbeumpyembie Aeno-gpopmel nony4varoT nytem dopmmpoBaHUS
MUKPOKanCyrnbHbIX MaTpul, paccMaTpuvBaeMblX COEAUHEHUM B Ouopasnaraemblx
nonumepax, Takux Kak nonunakrug-nonvrnvkonui. B 3aBUMCKMMOCTM OT COOTHOLLEHWSA
nekapcTea 1 nonmMmepa v npuUpoabl KOHKPETHOIO MCMOMb3yEMOro nofiumepa CKOpoCTb
BbICBODOXAEHMS ~ nekapcTBa  MOXHO  KOHTponupoBaTb.  [lpumepbl  gpyrmx
BuopasnaraemMbix MONMMMEPOB BKIOYAKOT NONM (OpPTO3MpPbl) U NONU (aHrMapPUAbI).
NHbekynoHHbIe npenapaTtbl Aeno Takke roTOBAT MyTEM BKIIOYEHUSA NEKapCTBEHHOro
CpeAcCTBa B JMMNOCOMbI UMM  MUKPO3MYSbCUM, KOTOPblE COBMECTUMblI C TKaHAMM
opraHusma.

Korpa coeguHeHus, packpbiTble B [aHHOM OMUCaHuM, BBOAAT B BUAE
NEKapCTBEHHbIX CPEACTB NMIOAAM M XUBOTHbLIM, MX MOXXHO BBOAWTbL Per se unv B BUAE
hapmaueBTUYECKOW KOMMO3MUMK, cogepxawen, Hanpumep, ot 0,1 go 99,5% (6onee
npegnoutntensHo, oT 0,5 o 90%) akTMBHOrO WHrpegueHTa B COYETaHUMU C
dhapmaLeBTUYECKM NPUEMIIEMbBIM HOCUTENEM.

YkasaHHble npenapaTbl MOXXHO BBOAUTbL MECTHO, NepopansHO, TpaHcAepPMarbHo,
peKkTanbHO,  BarMHanbHO,  MapeHTepanbHO,  WHTpaHasanbHO,  BHYTPUIErOYHO,

BHYTPUINasHo, BHYTPMBEHHO, BHYTPUMbILLEYHO, BHyTpUapTepuansHO, WHTpaTeKkarnbHo,

BHYTPUKanNCynsipHo, BHyTpropbuTansHo, BHYTPUCEPAEYHO, BHYTPUKOXHO,
WHTpanapeHTepanbHo, TpaHcTpaxearbHo, MOAKOXHO, MOAKYTUKYNSIPHO, :
BHYTPUCYCTaBHO, cybKancynsipHo, cybapaxHongarnbHo, BHYTPUCMMHASBHO,

BHYTPUTPYANHHO UM NyTEM WHransiumn.

OaovH  KOHKPEeTHbIM  BapuaHT  OCyLleCTBNeHWa  npeacrasnaetr  cobou
NPOTVBOKALLMEBYHO KOMMO3MLMIO ANSA NEpOopanbHOro BBELEHWS, COLEPXKALLYHO areHT,
KOTOpbIN MHIIMBMpyeT kak TRPA1-onocpenoBaHHbIn TOK € ICso, paBHbIM 1 MUKPOMOIb UK
MEeHee, 1 nepoparbHO NPUEMMEMBIN PapMaLEBTUYECKUA HOCUTENb B POPME XKNAKOCTM

Ha BOAHOM OCHOBE UINN TBEPAOrO BELLECTBA PaCTBOPUMOro B NOSIOCTM pTa, BbliOpaHHbIN
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M3 Trpynnbl, COCTOALWEN W3 CUPOMa, SMMKCUpa, CyCrneH3uu, Ccnped, nacTUIKw,
XeBarenbHOW NacTuikuy, NopoLLKa 1 xeBaTenbHOW TabneTkn. Takne npoTMBOKaLLNEBbIE
KOMMO3NLMN MOTYT BKMOYaTb OAWMH WMINN HECKONMbKO AOMOSMHUTENbHbLIX areHTOB ANA
NeYeHna CUMNTOMOB KalUns, anneprm Unmn actMel, BbiOpaHHbIX U3 rpynnbl, COCTOALLEN
N3. aHTUrMCTaMMHOB, WHIMOUTOPOB S5-NUMNOKCUreHasbl, WHIIMOUTOPOB NEMNKOTPUEHa,
NHrMBuTopoB H3, aroHNCTOB B-aapeHEPrMYeCcKX PeLIENTOPOB, NPON3BOAHbBIX KCAHTUHA,
aroHUCTOB  O-afpeHepruyecknx peuenTopoB, CTabunmusaTtopoB TYYHbIX  KIETOK,
OTXapKMBarLMX CPEeACTB N aHTaroHUCToB pelenTopoB TaxmkmHuHa NK1, NK2 n NKS.
Ewe ogHMM BapnaHTOM OCYLLECTBMEHUS ABMNSETCH A03MPYIOLLMIA a3p030SbHbIN
£03aTop, cojepxallmin aspo3onibHy0 dhapMaLeBTUYECKYH0 KOMMO3ULMIO ANS NEroYHou
N HasanbHOW LOCTaBKW, COAEPXKALLYHO areHT, KOTOPbIN MHIIMOMPYET onocpeaoBaHHbIN
TRPA1 T0K € ICs0, paBHbIM 1 MuKpoMonsa unu mMeHee. Hanpumep, 3TO MOXeT ObiTb

L,03UPYIOLLMIA MHFanaTop, MHransaTop CyXoro NopoLUKa Ui aspo30nbHbIA pacnbinnuTerb.

Ao3abi

dakTnyeckmne ypoBHN LO3NPOBKM aKTUBHbIX MHIPEAMEHTOB B hapmaLeBTUHECKMX
KOMMO3NLMAX NO AaHHOMY M30BPETEHMIO MOXHO BapbMpoBaTh Takmm oBpasom, 4Tobbl
NONY4YNTb KONMNYECTBO aKTUBHOIO MHIPeaMeHTa, KOTopoe 3MMEKTUBHO AS1 AOCTKEHNS
Kenaemoro TepaneBTUYECKOro OoTBeTa Afsl KOHKPETHOro nauueHTa, KOMMOo3vuumn u
cnocoba BBeaeHus, 63 TOKCUMYHOCTM ANS NaumeHTa.

BbibpaHHbIM ypOBEHb A03MPOBKM OyAeT 3aBUMCETb OT MHOXecTBa (PakTOopOB,
BKIHOYAst aKTMBHOCTb KOHKPETHOrO COEAMHEHMS], PACKPbITOrO B JaHHOM AOKYMEHTE, Ui
ero CrnoXxHoro adupa, Conu unu ammga, Nyt BBELEHWS, BPEMEHM BBELEHMS, CKOPOCTH
BbIBEAEHMS KOHKPETHOTO COEAMHEHWUS, MPOAOIPKUTENBHOCTM  JIEYEHUs,  LPYrux
NEeKapCTBEHHbIX MpenapaToB, COEAWMHEHUA W/ MartepuanoB, WCMONb3yeEMbIX B
COYETAHUN C KOHKPETHBIM MPUMEHSIEMbIM COEAMHEHMEM, BO3pacTa, nona, Beca,
COCTOSIHMSA, OBLLEro COCTOAHNA 340P0BbS N NPeablAyLLUEN UCTOPUK BONE3HM NauUMEHTa,
KOTOPOro neyar, 1 NogobHbIX PaKTOPOB XOPOLLO M3BECTHBLIX B 06NacTn MeguLmHbI.

Bpau vnm BetepuHap, MMerLWMn 0BbIYHbIE HaBbIKM B AaHHOM 0BnacTn, MOXET
Nerko  onpefennte W HasHauuTb  3PdEKTMBHOE  KONMMYecTBO  Tpebyemowu
hapmaLeBTUYECKON KOMMO3NLMK. Hanpumep, Bpad Uiy BETEPUHAP MOXET HauMHaTb
A03bl COEQMHEHUA MO AaHHOMY M30OPETEHUIO, NMPUMEHSIEMbIX B hapmMaLeBTUYECKOMN
KOMMO3VLMN, C YPOBHEM HWKe, 4YemM TpebyeTca AN [OCTWKEHUS Kenaemoro
TepaneBTUYECKOro addekTa, 1 NOCTENEHHO yBENMUMBATL AO3UPOBKY A0 TEX MOpP, Noka

He ByaeT QOCTUMHYT Xenaembln 3P GEKT.
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Kak npaBuno, nogxoasilenm CyTOYHOW [030M COeAMHEHMA N0  AaHHOMY
n3obpeTenHnto ByaeT Takoe KONMMYECTBO COEAMHEHMS, KOTOPOE ABNAETCS CaMOW HU3KOM
[o30M, 3dEKTMBHOM ANA  MOMyYeHUs  TepaneBTUyeckoro adpdpekta. Takas
ahdpekTmBHaA fo3a OObIYHO 3aBUCUT OT PaKTOPOB, ONMCaHHbIX Bbiwe. Kak npasuno,
BHYTPUBEHHbIE, MHTPaLEepebpOBEHTPUKYNAPHbIE, MHTPaTeKanbHble N NOAKOXKHbIE A03bl
COEAVHEHMM JaHHOro n3obpeTeHna ans naumeHta OyayT BapbMpPOBAaTbLCSA OT OKOMO
0,0001 go okono 100 Mr Ha kunorpaMmm Macchbl Tena B AeHb. Hanpumep, nosa mMoxeT
coctaenatb 1-50, 1-25 unn 5-10 mr/kr.

Mpwn xenaHum SPMPEKTUBHYIO CYTOYHYHO [03Y aKTUBHOIMO COEAMHEHUS MOXHO
BBOAMTb B BUAE OBYX, TpeX, YeTbipex, NaT, wectn unu bonee cybaos, BBOAMMBIX
pasgenbHO C COOTBETCTBYHLMMU MHTEpBanamMu B TeYeHwe AHH, HeobsasaTenobHo, B

eANHNYHbIX J03UPOBaHHbIX (hopMax.

Cnocobbi neyeHust

OnucaHHble B JaHHOM [OKYMEHTE COEeAMHEHWA MOryT ObiTb MpUMEHEHbl Ans
neyeHMs unM npoUNakTUKM pPacCTPpOMCTBa, OMUCAHHOIO B AaHHOM [OKYMEHTE.
Hanpumep, coeguvHeHns C WHMMOMPYHOLWEN aKTMBHOCTbIO B OTHOWweHun TRPAT
npeacTaBneHbl B JaHHOM LOKYMEHTE AN NpefoTBpaLleHns, nevyeHnsa nnu obneryeHmns
CMMMNTOMOB 3aboneBanHns Unn coctosHns, ceasanHoro ¢ TRPA1. CoeguHenunsa dopmynbl
(O, (I v (1) nnn dapmaveBTUYECKME KOMMO3NLMK, coaepXaLlme O4HO U HECKOMbKO
coeguHeHun ®opmynbi (1), (1) non (1), MOXHO BBOAUTL ANSA NEYEHUS PaCCTPOWUCTB,
COCTOSAHMM 1N 3aboneBaHnin ONMCaHHbIE B LAHHOM AOKYMEHTE, TaKMe Kak Te, KOTopble
noaaarTcs nedeHuto nytem uHrnbmnpoeanmna TRPA1. Hanpumep, dapmaueBtTnyeckme
koMnoauumn, cogepxawme coeguHenna dopmynel (1), () wam () wnnm  mx
dhapmayeBTUYECKM MNPUEMMEMBIE COMKW, MNOME3HbI B KayecTBe MnepuonepaumoHHOro
aHanbreTuka, Hanpumep, nNpy nevYeHnn OCTPOoM nocrneonepaunoHHon Bonmn nerkon mnm
CpeaHen CTEMEHN TSHXKECTM U MPU NIEYEHNN OT YMEPEHHOW A0 TSXKenown octpon 6onu B
Ka4yecTBe AOMNOSIHEHNSA K ONMOMAHBIM aHaneretTukam. dapmaueBTUYECKME KOMMNO3MLNN,
cogepxawime TepaneBTuieckn apdekTmBHyo ao3y coeanHeHnn Popmynel (1), (1) nnm
(lll), mMoxHO BBOAMUTHL NaAUMEHTY ANA nedveHus B6onu KnuHMYeckn ©GesonacHbiM U
3 dPEKTUBHLIM CMOCOOOM, BKNOYAA OAHO WM HECKONBbKO OTAEMbHbIX BBEAEHWUN
hapmaueBTUYECKMX KOMMO3MLMK, cogepxawumx coegnHenns dopmynsi (1), (1) vam (111).
JononHuTeneHbIE UNMIOCTPaTMBHBIE CMOCODLI BKMAKOYAKOT NeYeHne nepudepuyeckom
anabetmnueckon Hesponatum (PDN - peripheral diabetic neuropathy) n Bbi3BaHHytO

xumuoTepanuen nepudepunyeckyro Hesponaturo (CIPN - chemotherapy induced
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peripheral neuropathy). Hanpumep, dapmaueBTUYeCKyt0 KOMMO3ULMIO, coaepXaLlyro
TepaneBTUYeCKN appekTmBHYO f03y coegmHeHnn dopmynbl (1) (1) vam () nnm mnx
dapmaLeBTUYECKN MPUEMIIEMBIX COMEN, MOXHO BBOAUTbL (Hanpumep, BHYTPUBEHHO)
HY>KAaroLWeMyCcs B 3TOM CyObEeKTy HECKONbKO pas B AeHb (Hanpumep, ABa pa3a B AEHb
(BID)) B TeueHme Kypca neyYeHuss B OAWUH UM HECKONbKO AHEW AnNs nedveHus Gonn y
cybbekra. PapmaueBTUYECKME KOMMNO3NLMKM, cogepxawme coeguHerna dopmyn (1), (1)
unu (1), Takke moryT BbITb NPUMEHEHBI ANS NEYEHNS N OcnabneHns pecnmpaTopHbIX
COCTOAHMM, Takmx Kak OOCTPyKTMBHble 3aboneBaHus, Hanpumep XPOHW4YecKas
obcTpykTMBHaa GonesHb nerkux (XOBJ), actma (Hanpumep, Bbi3BaHHas NPOCTYAOMW,
acTMma, Bbl3BaHHas (U3NYECKUMU YNPaXHEHUAMU, acTMma, BbI3BaHHas anneprveun, u
npogoeccnoHansHas actma) u Kallenb.

CneypanuCtbl MO neveHulo 3aboneBaHu, CBA3aHHbIX C  ONocpenoBaHUEM
peuentopa TRPA1, cmoryT onpegenntb TepaneBTUYeCKM 3PIPEKTUBHOE KONMYECTBO
coeguHerns dopmynbl (1), (II) nan (lll) n3 pesynbTaTtoB UCNbITAHUA, NPEACTaBNEHHbIX
Hxe. Kak npaBuno, nogxogsilen CyTOYHOM [030M COeAMHEHMSI MO AaHHOMY
n3obpetennto ByaeT Takoe KONMMYECTBO COEAMHEHUS, KOTOPOE ABNAETCA CaMON HU3KOW
10301, CNOCOBHOM OKasbiBaTb TepaneBTU4eckoe aenctemne. Takasa adhdekTnBHaa no3a
00bl4HO  3aBMCUT OT  pa3nuMyHbix ¢aktopoB. Kak npaBuno, nepopanbHbie,
cybnuHreanbeHble, peKTanbHble, BHYTPUBEHHbIE, MECTHblE, TpaHcAepMarnbHbIe,
WHransauMoHHbIE U MHTPaLEepebpPOBEHTPUKYNAPHBLIE A03bl COEAUHEHWMM MO AaHHOMY
n3obpetennto ans naymeHta dyayt BapbupoBatbes oT okono 0,0001 go okono 100 mr
Ha KMnorpamm maccel Tena B AeHb. Hanpumep, aosa moxet cocrtasnatb 1-50, 1-25 nnu
5-10 mr/kr. NpegnonaraeTcs, HAaNPUMEP, YTO TepaneBTUYECKN apdekTnBHas nosa dyaeT
coctaBnaATb oT okono 0,001 mr/kr go okono 50 Mr/kr Ha Kkr maccel Tena, donee
npegnouTuTensHO, oT okono 0,01 mr/kr 4o okono 10 MI/Kr Ha Kr MaccChbl Tena naumeHTa,
noanexawiero neveHuro. MoxeT ObITe LenecoobpasHbiM BBOAUTbH TepaneBTUYECKN
3P EKTMBHYIO 403y B hopMe ABYX Unn Bonee cybao3 yepes onpeaeneHHble MHTepBans!
B TeYeHne AHA. YkasaHHble Ccybao3bl MoryT ObITb COCTaBneHbl B BUAE €AMHUYHBIX
A03MpoBaHHbLIX POPM, HaNpUMep, Kaxaas 13 KOTOpbIX coaepxmt oT okono 0,1 Mr go
okono 1000 mr, Bonee KOHKPETHO OT 0kono 1 Ao okono 500 Mr akTMBHOIO MHrpeaueHTa
Ha eaANHWULY NeKapCTBEHHOW (POPMBbI.

ToyHas fosa M 4acTota BBEAEHUS 3aBUCUT OT KOHKPETHOrO WCMNOSb3yemoro
coegmHenusa ®opmynsbl (1), (1) nnu (I11), KOHKPETHOrO COCTOAHNS, KOTOPOE feyarT, TSKECTU
COCTOSHMS, KOTOpOE nedar, Bo3pacTta, Beca W obwero uU3n4eckoro COCTOSHUS

KOHKPETHOro NauMeHTa, a Takke Apyrix NekapcTB, KOTOPbIE NaumMeHT MOXET NPUHUMATD,
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KaKk XOpOLUO M3BECTHO crneuvanuctaMm B faHHon obnactu. Kpome Toro, ykasaHHoe
«TepaneBTnYeckm 3P PEKTUBHOE KONTMUECTBO» MOXKET ObITb YMEHBLLLUEHO UMK YBENUYEHO
B 3@aBUCHMMOCTM OT peakLum fnevaLlero naumeHTa uunm B 3aBUCUMOCTI OT OLIEHKM BpaYa,
HasHa4aroLWero CoeAnHEHMA No gaHHOMYy m3obpeTennto. Takum o6pasom, ananasoHbl
3PPEKTUBHBLIX  CYTOYHbIX KOMMYECTB, YMNOMSHYTble Bble, SBNSATCA  INALWb
OPWEHTUPOBOYHLIMU. Bpay wnn BeTepuHap, MMerwmn OBbidHbIE HaBblkKM B LaHHOW
obnacTi, MOXET NErko onpeaennTb U HasHaYUTbL 3PPEKTUBHOE KONMYECTBO Tpebyemon
hapmaLeBTUYECKON KOMMO3ULMN.

NnntocTpaTnBHble pacCcTponCcTBa, NOAXOASAWME ANS NNEYEHNS COEAUHEHNEM UMK

KOMI'IO3I/ILI,I/I€I2, onncaHHbIMM B AaHHOM JOKYMEHTE, NpeacrtaBiieHbl HXKE.

borb

CoeanHerna dopmynbl (1), (II) vam (lll), koTopble MonesHbl ANg MoaynaAumm
TRPA1, moryT 6biTb MNpUMEHEHbl B COCTaBe (apMaLeBTUYECKMX aHanbreTUKoB,
NOAXOAALMX ANA NeYeHna U/unu npounakTnkmi 60nm y mnekonutarwmx, 0COB6eHHo y
nogen. OHporeHHble aktmaTopbl TRPA1 NpoayumpyoTCs Npy MHOMMX NaTonormyeckmnx
COCTOSIHMSAX, BKMOYaa NOBPEXAEHME TKaHeW, BocnaneHue n metabonmyecknin cTpecc.
CoeanHeHns 1 apmMaueBTUYECKME KOMMO3MLUMM MO AaHHOMY WM30OPETEHMIO MOXHO
BBOANTb ANA nedveHus 6onu, Bo3HMKarowen B pesynbTtaTte aktmeaumm TRPA1, Bknrovas
HeBponaTuyeckyto Gonb. COOTBETCTBYHOLIME HeBponaTudeckme 6GoneBble COCTOSHUSA
BKIIKOYAKOT, HO HE OrpaHuYmMBaroTCa UMK, BONE3HEHHYH AnabeTUYecKyro HEBPONATUIO,
BbI3BAHHYIO XUMMOTEpanMen nepugepundeckyro Hesponatuio, 60nb B  MNOSACHULE,
HEBPaNrMl0  TPOMHMYHOIO HepBa, MOCTrepPrneTUYECKY0 HEeBpanrmlo, wuwmac wu
KOMMMEKCHBIN permoHapHbivi 60neBon CMHAPOM

Komnoanuum n cnocobbl, NpeacTaBneHHbIe B 4AHHOM AOKYMEHTE, Takke MOoryT
ObITb MPMMEHEHBI B CBA3M C NIEYEHNEM MPU NEYEHNM BOCNAanNeHUs U BOCNanmTensHOW
Bonn. Takme pacCTpoMCTBa BKIKOYAKOT PEBMATOMAHbLIA apTPUT, OCTEOAPTPUT, BUCOYHO-
HUXXHEYENOCTHOE PacCTPOMUCTBO. B HEKOTOPbIX BapnaHTax OCyLLECTBNEHNSA KOMMNO3ULN
n cnocobbl, NpeacTaBfeHHblE B AaHHOM [OKYMEHTEe, MOryT ObiTb MpUMEHeHbl AnA
neYeHnsa ronosHou BonNn, Hanpumep MUTPEHW.

PackpbiTble coeguHeHna Takke MOryT ObiTb MOMNE3Hbl MNpU  NeYeHun
BuCUepanbsHon 6onn 1 BocnaneHus. CooTBETCTByHOLME 3aboneBaHus BKMAYaroT
naHkpeaTuT, BocnanuTenbHoe 3aboneBaHve KuweuyHuka, Konut, 6onesHe KpoHa,

3HAOMETPMO3, Bonb B 0Bnactu Tasa n CTEHOKapAUIO.
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[ononHuTeneHble TUNWYHbIE MOKasaHusa K Gonu, AN KOTOpbIX MOryT ObITh
MPUMEHEHbI pPacKpbiTble B AaHHOM [OKYMEHTE COEAMHEHUS, BKYaKT BUCOYHO-
HWXKHEYENOCTHOE paccTpouUCTBO, Oonb npu pake (BO3HMKaKOLWYH B pesynbTaTe
OCHOBHOro 3abonesaHns unu B pesyneTtarte nedenns), 6onb npm oxore, 60nb B NONOCTH
pTa, 60onb B NONOCTU pTa M3-3a nedeHns paka, bonb, BbI3BaHHYHO pasfaBnMBaHUEM Y
TpaBmon, 6onb B paspese, O0Nb B KOCTAX, CEPNOBUAHO-KIIETOYHAA aHemus,
dhurbpommanrma n ckeneTHo-MblweyHas 6onb. beino npogemoHcTpmpoBaHo, Yto TRPAT
urpaet ponb B 60nu1, cBA3aHHOM C pakoMm (cM., Hanpumep, Trevisan et al., Cancer Res 11
mapta 2013 r.); nocneonepaumnoHHoun 6onum (cm., Hanpumep, Wei et al., Anasthesiology,
V 117, Ne 1 (2012); naTtonormnyeckoun 6onum (cm., Hanpumep, Chen et al., Pain (2011).); n
6onun, cBA3aHHOW C XMMUYECKMM NOBpeXaeHMEM (CM., Hanpumep, Macpherson et al, The
Journal of Neuroscience, October 17, 2007 27(42):11412-11415).

vinepanresvsa  (Hanpumep,  MexaHuyeckas  runepanresusd,  XonogHas
rMnepanresvsi) WUnuM MoBbIWEHHas 4YyBCTBUTENbHOCTb K ©onu (Hampumep, ocTpas,
XpoHu4eckas). MHOXeCTBEHHas XMMUYeCKaa YyBCTBUTEMbHOCTb - 3TO PacCTPOMCTBO,
CBA3aHHOE C XMMWYECKMM BO3AEWNCTBMEM C CUMMTOMaMW MHOTMMX OPraHoB, BKItO4Yas
pecnmpaTtopHbIE CUMMNTOMbI U FONOBHYHO 605b.

AnnogunHua  (Hanpumep, KOXHas  annoguvHua,  Hanpumep, uUedanbHas,
akcTpauedansHas) npeacrasnaeT cobom 6onb, BbI3BAHHYHO pa3gpakuTenem, KOTopbIn
00bl4HO He Bbi3biBaeT Oonu, Hanpumep, TeEMnepatypHble WM  PU3nNYeckme
pasgpaxuTeny, M oTnuMyaeTca OT runepanresmn, kotopas OOblMHO OTHOCUTCA K

3KCTPEMAanbHOW, NPeyBENMYEHHOM PeaKUMN Ha CTUMYI, KOTOPbIN 0ObIYHO BOMNE3HEH.

MuepeHsb

Coegnunnenmnsa popmyn (1), (I1) nnm (111), koTopble nonesHbl Ana moaynauum TRPA1,
MoryT BbITb NPUMEHEHBI B peuenTtype dapMaueBTUYeCKnX npenapaTos, NoaXo4ALLMX
ANA NeYeHnsa nunm NpoUNakTUKU MUTPEHN Y MAEKONUTAIOLWMX, OCOBEHHO Yy Noaen.
Bb1n10 NPOAEMOHCTPUPOBAHO, YTO BO34eNCTBUE akTnBaTtopoB TRPA1T BbI3bIBAET MUIPEHD
B BOCMPUMUMYMBBIX NOMNYNAUMAX. Takme akTuBaTopbl BKIKOYAKOT, HO HE OrpaHNYMBaoTCA
UMK,  yMOEnnynoH, HUTPOrMUUEPWH, CUrapeTHbin  AbiM U dopmansgermg.
CooteeTcTBEHHO, aHTaroHMcTel TRPA1 no gaHHoMy n3obpeTeHnto npeacTaBnsaoT cobon
CYLLIECTBEHHOE BO3MOXHOE TepaneBTUYECKOe CPeACTBO AN NEYEHNS KaK XPOHUYECKOWN,

TaKk 1 OCTPOU MUTPEHM.

BocnianumensHbie 3aboniesaHus u paccmpolicmea
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Komnoanuyum n cnocobel, NpeacTaBneHHble B 4AHHOM LOKYMEHTe, Takke MOryT ObiTb
MPUMEHEHBI B CBA3WM C JleYeHMEM BOCMnanuTenbHbIX 3abonesaHnn. 3Tn 3abonesaHnA
BKIHOYAOT, HO HE OrPaHNYMBaOTCa UMK, aCTMy, XPOHUYECKYHO OOCTPYKTUBHYO BonesHb
nerkux, pPeBMartouiHbI apTpUT, OCTEeoapTpwuT, BOCNanuTenoHoe 3abonesaHve
KALWEYHWKA, FNOMEpYNoHedpuT, HeupoBoCcnanuTenbHble 3aboneBaHWda, Takme Kak
paccesHHbIN CKIepos, N HapyLIEeHUS UMMYHHOW CUCTEMbI. BbIno NpoaeMoHCTpUpOBaHo,
yto TRPA1 wvrpaet ponb B 60nmM 1 BOCnaneHuUuM nNOMKENyLOYHOW Xenesbl (CM.,
Hanpumep, Schwartz et al., Gastroenterology. Anpenb 2011 roga; 140 (4): 1283-1291.).

Mepudepunyeckas HeBponatna, Hanpumep aAuabeTndeckas HeBponaTus,
npeacraenaeT cobon 0coboe COCTOSAHNE, KOTOPOE BKIHOYAET Kak HEMPOHArbHbIA, Tak U
BOCNanuTENbHbIN KOMMNOHEHT. He Oyayym CBS3aHHLIMU MEXaHUCTUYECKOU TEOpUEN,
aHTaroHncTel TRPA1 no gaHHOMYy M300peTeHuto MoryT ObITb MOME3Hbl NpU NevYeHun
nepuepruyecknx HeBponaTum, BKNOYasa, HO He OrpaHUYnMBasaCh 3TUM, AMabeTnyecKyro
HeBponaTuio. B JOMOMHEHWE K WX MPUMEHEHUIO MPU NeYeHUU nepudepuHecKmnx
HeBponatuun (Hanpumep, 07157 yMEHbLUEHWST BOCNaneHns) MHrMBUTOpPbI MOryT Takke ObITb
nonesHbl A4Nsa ymeHblueHus 6onu, cBasaHHOM ¢ nepudepmnyeckon Hesponatmen. beino
npoaemMoHcTpupoBaHo, 4To TRPA1 uvrpaeT ponb B HeBponaTtuM M HEBPOMATMYECKOW
Bonn (cm., Hanpumep, Wei et al., Anesthesiology 2009; 111: 147-54; n Koivisto et al.,
Pharmacological Research 2011.).

HenporeHHoe BocnaneHne 4acto BO3HMKAET, Korga nosbllleHHas Bo30yaMMOCTb
HENPOHOB NMPUBOAMT K
BbICBODOXAEHME NEeNTULOB, KOTOPbIE BbI3bIBAOT BOCNANEHME. 3T NENTUAbI BKIOYAOT
Bewectso P n CGRP.
brnokupoaHne TRPA1 cHwkaeT akTMBHOCTb HEWPOHOB WU, TakMm 0OpasoM, MOXET
OnokmpoBaTtb HEMPOreHHoe BoOcnaneHne. Hanpumep, HEMpPOreHHoe BoOCnaneHue B
AbIXaTenbHbIX NYTAX MOXET NPUBECTU K aCTME U CUMMNTOMaM anneprnyeckoro puHnTa, a
HEeNPOreHHoE BOCMarneHMe B TBEPAON MO3roBoM ODOMNOYKE TakkKe MOXET ONMocpenoBaTh

©0nb NPU MUrPEHM.

lNodxenydoyHas xenesa

MaHkpeaTUT - 3TO BOCManeHue noaXenyaoyHon xenesbl. [lMogxenypoyHas
xenesa aBnAeTcs OONbLUOM XKEne3on, pacroniokEHHOM 3a XenyakoMm un Onmsko K
ABEeHaguatunepcTHon kuwke. Kak npaBuno, nuweBapuTenbHblE (EPMEHTbI  He
CTaHOBATCA aKTWMBHbLIMW, MOKa OHWU HEe AOCTUraroT TOHKOW KWULLKW, TOE OHW HauMHaroT

nepesapmBatbh nuwy. Ho ecnn 3T epmMeHTbl CTaHOBSITCA aKTUBHBIMU BHYTPU
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NOAXKENYAOYHON >KEene3bl, OHW HaYMHAaKT «MNepeBapuBaTb» Camy MOMLKENYA0YHYH
xenesy. bbino npoaemoHcTpupoBaHo, YTo TRPA1 urpaet ponb B 60nu1 1 BocnaneHum
noaxenynoYyHon xenesbl (CM., Hanpumep, Schwartz et al., Gastroenterology. Anpenb
2011 roga; 140 (4): 1283-1291.).

OcTpbiM naHkpeaTUT OBbIYHO, XOTA U HE WUCKIHOYUTENBHO, BbI3BaH XXENYHbIMU
KaMHAMK nnn anoynoTtpebneHrem ankoronem. OCTpbIn NaHKkpeaTuT 0BbI4HO HaYMHAETCA
¢ 60nn B BEPXHEWN HYaCTU XKUMBOTA, KOTOPAsA MOXET ANUTLCA HECKONbKO AHEW. Bbonb moxeT
ObITb CUIMBHOM N MOXET CTaTb MOCTOAHHOW. Bonb MOXeT BbITb M30NMpoBaHa OT XMBOTa
NN MOXET AOXOAUTL A0 CNUHBI U Apyrix obnacten. Horga vy HEeKOTOpPbIX NaumMeHTOoB
Bonb BHe3anHaa n MHTeHcMBHas. B gpyrux cnyvasx unu ana gpyrmx nagyneHtos 6onb
HayMHaeTcs Kak nerkaa ©onb, KOTOpas ycunmeBaeTcs nocne efbl. KTo-To ¢ ocTpbiM
naHKpeaTUTOM 4acTo BbIrMAAUT U YyBCTBYET cebsa oveHb BonbHbIM. pyrne cumnTombl
MOTYT BKMOYaTb B3gyTWE XMBOTa WU BONE3HEHHOCTb XMBOTA, TOLUHOTY, PBOTY, Xap u
yyYalleHHbIM nyneC. Tspkenble Ccryqam OCTpOro naHKkpeatuta MOryT BbI3BaTb
obes3Box1BaHME
N HU3KOE KPOBSAHOE AaBrieHne, N MOXET faxe NPUBECTU K 0TKa3y OpraHoB, BHyTPEHHEMY
KPOBOTEYEHMIO NN CMEPTM.

Bo Bpems ocTpbIX NPUCTYNOB NaHKpeaTmuTa ypoBEHb amuniasbl U nMnasbl B KPOBU
4acTO MOBbIWAETCH Kak MUHUMYM B 3 pasa. MI3aMeHeHna MOryT Takke Npou3onTu B
YPOBHSAX IMHOKO3bI, KanbUMs, MarHus, HaTpus, kanus n dbukapboHaTta B KpoBu.

Tekyllee neveHMe 3aBUCUT OT TSKECTM npuctyna. JledyeHne, Kak npasuno,
npefHasHa4YeHo AN NOAAEPXKKN XKMUBHEHHO BaXKHbIX PYHKUMW opraHnama, 60pbbbl C
Oonbl0 U NPeaoTBPaLLUEHNS OCINOXHEHMA. XOTSA OCTPbIA MaHKPeaTuT, Kak MnpaBuno,
NPOXOAUT Yepes HECKOMBbKO AHEN, neveHne 6onm BO BpeEMSA Npuctyna 4Yacto tpedyeTtcs.
PackpbITbie B JaHHOM AOKYMEHTE COeAMHEHNA MOTYT ObITb NPUMEHEHBI ANA obnerdyeHns
B6onn, cBA3aHHOW C OCTPbLIM MAHKPEATUTOM.

XPOHMYECKMM  NaHKpeaTUT  MOXET  pas3BUTbCH, €CNM  MOBPEXAEHWE
NOAXeNnyLOYHOW Xenesbl NPOAOITKAEeTCHA. XPOHUYECKMM NaHKpeaTuT BO3HMKaeT, Koraa
nMeBapuTenbHble PEPMEHTbI aTakyroT W paspyLlaT MOMKENYAOUHYHO Xenesy W
Bnmanexawume TkaHu, BbidbiBas pydubl N 60nb. XPOHUYECKMIA NaHKPEATUT MOXET ObiTb
BbI3BaH ankoronMamomM unn 3abroKMpOBaHHbIMKW, MOBPEXAEHHBIMU UMK CYXKEHHBIMN
NpoTOKaMM NOAXKEeNynoYHOW Xenesbl. Kpome TOoro, HacneacTtBeHHble akTopbl, MO-
BUAMMOMY, BNMAOT Ha 3aboneBaHWe, M B HEKOTOPbIX CIyYasxX HeT HUMKaKon

OnpeAEenNeHHON NPUYKMHBI (TaK Ha3bIBAEMbIN NAMONATUYECKUA NAHKPEATUT).

50



10

15

20

25

30

Y BonblUMHCTBA NMOAEN C XPOHUYECKMM MaHKPeaTUTOM MPUCYTCTBYHOT 6onn B
XuBoTte. bonb MOXeT ycunueaTbCa BO BPEMS eAbl UMK NNTbS, PacnpoCTpPaHATLCA Ha
CMWHY WNW CTaHOBUTBCA MOCTOSHHOW U WMHBanuamsmpyowen. [pyrve CUMNTOMbI
BKIHOYAKOT TOLHOTY, PBOTY, MOTEPHO BECA U XXUPHbIA CTYI.

ObneryeHne 6onM aBNAETCA NEPBbIM LWArOM B NIEYEHUM XPOHUYECKOro
naHkpeaTtuTa. [locne Toro, kak 60Nk npeofofieHa, COCTaBNAeTCa AMeTa C BbICOKUM
COAEepXaHMeM yrrneBoAoB W XUPOB. DPEepMeHTbl MOMKENYAOYHOW Xenesbl MOryT
MCNONb30BaTbCs, YTOObI MOMOYb KOMMEHCUPOBATL CHIPKEHME NPOM3BOACTBA (PEPMEHTOB
N3 NOBPEXAEHHOWN NoaXenyAoYHOM Xenesbl. IHorga MHCYNuUH Unn gpyrme nekapcrsaa
HeobxoAuMbl ANA KOHTPONS YPOBHSA MMHOKO3bl B KPOBW.

Xota 60onb OBObLIMHO YCTPaHAETCA C MOMOLLBI JNEKapCTBEHHOW Tepanuu,
XMPYpPrmyeckoe BMeLlaTenbCTBO MOXET Obitb Heobxogmmo ana obnerdyeHus Gonw.
Onepauua moxeT ObiTb Heobxoguma AnS APEeHUPOBaHUS YBENUYEHHOro MpOoTOoKa
NOAXKENYAOYHOWN KEenesbl Unu faxe ANS yAaneHWs 4acTu Cepbe3HO MOBPEeXAEHHOM
noAXenya04YHON XKenesbl.

Bonb 4acTto npucyTCTBYeT npu XpoHWYeckoMm naHkpeartute. Hanpumep, 60mb
NPUCYTCTBYET MNPUONM3UTENBHO Yy 75% NauMeHTOB C ankorosibHbIM XPOHUYECKMM
naHkpeatnuToMm, Y 50% nauymeHToB C NO34HMM Ha4arom NanonaTNYEeCcKoro XpOHUYECKoro
naHkpeatnta n y 100% naumeHToB C paHHUM Ha4yanom namonaTu4ecKkoro XpoHM4EeCKoro
naHkpeatuta (DiMagno, 1999, Gastroenterology 116(5): 1252—-1257).

MeHbWNHCTBO NaumeHToB C  Oonblo  MMEKT Nerko  naeHTmuumpyemble
NOpPaXeHns, KOTOPble OTHOCUTENBHO NErkO NEYUTb XUPYPrMYeCKU UM SHAOCKOMUYECKN.
CuuTaeTcs, 4TO Yy ApYyrMx nauMeHToB 00Nb BO3HWKAET B pesynbTare psga MNpyYuH,
BKMOYaa MOBbLILWEHHOE BHYTPUMNAHKpeaTUYECKOEe AaBreHve, uwemuio un  pubpos.
OpHako, He Byay4n CBA3AHHLIMU TEOPUEN, STU ABMNEHUS BPAL NN ABMSIOTCH OCHOBHOW
npuumHon Gonn. Ckopee, BONMb MOXET BO3HUMKHYTb B pesynbTarte ceHcmbunusayum
HEWNPOHOB, BbI3BAHHOW MOBPEXAEHUEM MPOMEXHOCTM N MOCNEAYIOWMM BO34ENCTBUEM
Ha HepBbl MEAMATOPOB N NPOAYKTOB BOCMaNeHUs.

YuntbiBaa BaXXHOCTb 3PPEKTUBHOrO neveHns 6onm y naumeHToB C XPOHNHECKUM
NaHKpeaTUToOM, BaXKHbl W MOME3Hbl AOMNOMHUTENbHbIE METOAbl nedYeHns Bonesbix
cumnTomoB. CoeMHEHMS, pacKpbITble B 4 @HHOM ONMUCaHNK, MOryT BbITb MPUMEHEHbI ANS
neyeHna 60NN, CBA3AHHOW C XPOHMYECKMM NaHKPEaTUTOM; OHM MOTYT UCMOMb30BaTLCS
OTAENbHO UMM Kak 4acTb OOWero TepaneBTUYECKOro nnaHa NeyvyeHus nauyueHToB C

XPOHUYECKMM NaHKpeaTuToM. Hanpumep, coeinHeHnst MOryT BBOAUTLCS C hepMeHTamm
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NOAXENyLOYHOW Xenesbl WWUMM MHCYNIMHOM Kak 4acTb TepaneBTUYECKOro pexuMma,
NpeAHas3Ha4YeHHoro AnNs NeYeHns naymMeHToB C XPOHNYECKUM NaHKPeaTUTOM.

JleyeHne paka He TONbKO BOME3HEHHO, HO MOXET Aaxe OblTb TOKCUYHbIM ANS
300pOBbIX TKaHeW. HekoTopble XMMUOTEpaneBTUYECKME areHTbl MOryT BbI3biBaTb
BonesHeHHyt0 HesponaTuto. COOTBETCTBEHHO, COEAWHEHWUHA, pacKpbiTble B AaHHOM
AOKYMEHTe, MOryT NpeAcTaBnaTb CobOM 3HaAUMTENbHOE BO3MOXHOE TepaneBTUYecKoe
CPEACTBO ANg neveHns 60nmn n/mnm BocnaneHmns, CBA3aHHOIO C NIeYeHNEM paka, KoTopoe
BbI3bIBAET HEBPOMATUIO.

OcHoBHOW OyHKUMEN NpoCcTarnaHanHOB SBMAETCS 3awmTa CnmancTon oBonoYkm
xenyaka. B aTy pyHKUMIO BKNFOYEHa MOAYNALMA BHYTPUKIIETOYHOrO YPOBHSA KanbLma B
XenyaoyHbIX KNeTkax YyernoBeka, KoTopasa UrpaeT KpUTUYECKYH porb B nponudepauum
knetok. CrneposaTenbHO, MHIMOMpPOBaHWE  npocTarfNaHAWHOB  HECTEPOUAHBIMU
NPOTMBOBOCMANUTENBHBIMW  NIEKAPCTBEHHBIMW  CpeaCcTBaMu (HMBIT) MOXeET
NHrMBMPOBAaTbL NPUTOK KanbLms B XenyaoyHble knetku (Kokoska et al. (1998) Surgery (St
Louis) 124 (2): 429-437). HIIBI1, kotopble Haunbonee 3aPPEKTUBHO CHUMAIOT
BOCManeHne, TakkKe BbI3bIBAOT HaMbOmMbLUEE MOBPEXAEHNE XKenyAOoYHO-KULLEYHOro
Tpakta (Canadian Family Physician, 5 January 1998, p. 101. Takum oBGpasom,
CnocOBHOCTb HE3aBUCMMO MOAYMPOBaTL KarnbLMEBbLIE KaHambl B ONpeAeneHHbIX Tunax
KNEeTOK MOXET MOMOYb Ocrnabutb Takom noboyHbIM 3PdEKT NPOTMBOBOCHANUTENLHOMN
Tepanun. [ONONHUTENBHO WM B Ka4yecTBe anbTepHaTuBbl, BBEAEHWE COELUHEHUN,
MHrMbupyrowmx TRPA1, onucaHHbIX B AAHHOM AOKYMEHTE, MOXHO MCMOSfb30BaTb B
covetanmm ¢ HIBI, cnocoberBys TeM cambiM obnerdyeHno 6onm ¢ MCNonbL3oBaHUEM
CHWXXEHHOM
nosunposkn HIMBI.

TRPA1 MOXeT onocpenoBaTb TEKYLUYH HOUMUENUMIO MNpU  XPOHUYECKOM
naHkpeaTuTe, U MOXET y4yacTBOBaTb B MNPEBPALLEHMM OCTPOro B XPOHUYECKOEe
BocnaneHue n runepanreavto npu naHkpeatute. TRPA1 mMoxeT Takke onocpenoBaTtb
pasgpaxkeHne 1 xoKeHue, Harnpumep, 8 CIN3NCTon oBonoYke Hoca 1 pTa U AblXxaTenbHbIX

nyTen.

Hesponamusi

MockonbKy rmnepakTneHOCTE TRPA1 MOXET NPUBECTU K TOKCUYECKOW NEPErpy3sKke
kanbumeMm, aHTaroHnctel TRPA1 Takke nonesHbl ANS NPOMUIakTUKKM HeBponaTuu,
CBSA3aHHOM c anabetom, XUMUYECKUM NoBPEXAEHMEM, XUMMoTepanmuen,

NEKapCTBEHHBIMU CPEACTBaMM, Takmmu kak ctatuHbl, BUY/CIMNA, Gonesnb dabpw,
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AeduumT BUTaMUHOB, HaAcneaACTBEHHAs NnonuHenponaTua, Takas kak 6onesHe Lapko-
Mapu-Tyta 1 TpaBmsbl. [lepudepnyeckme HempoaereHepaTmnBHble 3aboneBaHns, Takme
KaKk aMnOTPOOUYECKMMA naTtepanbHbIA CKNEpOo3, Tawkke MoryT ObiTb NOABEPXKEHbBI

nedyeHunto adtaroHuctom TRPA1.

bonesHb neekux u Kawersb

Komnosmymm n cnocobbl, npeacTaBneHHble B LAHHOM LOKYMEHTE, MOryT TaKkxe
NPUMEHATLCS B CBA3M C fiedeHreM 3aboneBaHni Nerkmx, BKNKOYasi, Ho He OrpaHMYMBascCh
3TUM, acTmy (BKNtoYas acTmy, BbI3BaHHYH (DU3NYECKON Harpy3Kom, aTtonmMyecKyto actmy,
annepruyeckyro  actMmy), XpPOHUYECKYyro OBCTPYKTMBHYHO ©onesHb nerkmx (XOBJ,
amgpusema), MYKOBMCLMA,03, OpOHX03KTa3us, OpoHXMonuT, annepruyeckumm
OpOoHXONeroYHbIN acneprmnnes, odnutTepupyowmn BpoHxmMonuT (popcorn worker lung),
3abonesaHns, BbI3BaHHbIE XUMWYECKMM BO3AENCTBUEM, BKNHOMAA BO34ENCTBUE
Avauetuna, dopmanbaernga v Apyrvx pasgpaxutenen. OTW COCTOAHMSA Takke
BKIOYalOT TyBepkynes, pPecTpUKTMBHbIE 3aboneBaHusa nerkux, BKYas acbecTos,
ny4yeson pmbpos, rMnepyyBCTBUTENBHBIN MHEBMOHUT, PECNMPaTOPHbIA  AUCTPECC-
CYMHAPOM Yy MNageHUeB, WANONATUYECKMM NErodHbin  pubpos, umamonaTtuyeckyro
WHTEPCTULUMANBHYID  MHEBMOHWIO,  CapKoMAo3,  303MHOMUIBbHYHO  MHEBMOHWIO,
NMMEaHrMoNenoMMOMMOMAaTO3, MCTOLUMTO3 KNeToK JlaHrepraHca nerkux, neroyHbIn
anbBeONSAPHbIA MPOTEHNHO3, WMHMEKUMM AblXaTenbHbIX MyTer, BKMo4Yas WHEeKUMn
BEPXHUX AbIXaTembHbIX NyTEN (Harnpumep, NpoCcTyaa, CUHYCUT, TOH3UMNUT, (PapUHIUT 1
NapVIHINT) N MHPEKLMM HKHUX AblXaTenbHbIX NyTen (Hanpumep, MHEBMOHUS); OMNyXOnu
AbIXaTenbHbIX MyTEeW, 3MoKa4YeCTBEHHbIE (HarnpumMep, MENKOKIETOUHbIA paK erkoro,
HEMENKOKNETOYHbIA  paK Nerkoro, aAeHOKapuMHOMA, MIOCKOKMNETOYHbLIN  pak,
KPYMHOKNETOUHbIN  HeanpPEPEHUMPOBaHHBIA  paK, KapuuHoug, Me30TEeNnMoMma,
MeTacTaTUYEeCKMIA pak NErkmx, MeTacTaTMyeckmi pak nosoBbIX KNETOK, METacTaTU4eCKU
pak MoyeuHbIX KMeToK) unun [obpokavyecTBEHHblE (HarnpuMep, NeroyYHasi ramapToma,
BPOXAEHHBIE MOPOKN PasBUTUS, TaKMe Kak JerodHasi CEeKBeCcTpauus U BPOXLEHHbIN
KMCTO3HbIM ageHomartonaHbin nopok passutua (CCAM - congenital cystic adenomatoid
malformation)); 3aboneBaHna nneBpanbHOW MOMNOCTU (Hanpumep, 3MnNnemMa wu
MEe30TEeNMoMa); N NEroYHbIE COCyANCTbIE 3aboneBaHus, HaNnpUMep, neroyHast ambonus,
Takaas kak Tpomboambonusa, u BOo3gywHas amMbonua (ATpOreHHas), nerodHas
apTepuanbHasi TMNepPTEH3nsi, OTEK Nerkux, ferodHoe KPOBOTEYEHWE, BOCManeHme wu
NOBPEXAEHME KaNUMNSPOB B NETKMUX, MPUBOASLLME K YTEYKE KPOBM B anbBeonsl. [pyrme

COCTOAHNA, KOTOPble MOXHO J1I€4YUTb, BKIHOYarT HapyLlleHWdA, KOTOpble BIMAKOT Ha
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MEXaHWKY AblXaHuna (Harnpumep, oBCTPYKTUBHOE anHO3 BO CHE, LIEHTparnbHOE anHo3 BO
CHe, cuHapom [mneHa-bappe n mmacteHus rpasuc).

CoegunHeHsa gaHHOro n3obpeTteHns Takke MoryT ObiTb MONE3Hbl ANS NeYEHMSs,
YMEHbLLUEHNA UK NpegoTepaleHns kawns (¢ nnu 6e3 obpasoBaHMsa MOKPOTbI), Kallns,
CBSI3@aHHOr0O C aCTMOWN, KaLUns, CBA3AHHOMO C rPUMNMOM, KaLUsa C KPOBLH (KPOBOXapKaHbS),

KaLuns HEM3BECTHOW 3TUONOMMM N Kalunsa BCNEACTBUE XMMUYECKOTrO BO3AENCTBUS.

Lepmamornoeuyeckue paccmpolicmea

Pap areHtoB, BbidbiBaWMx 3ya, aktmeupyor TRPA1  Hanpamyro  wmnum
nocpeacTBOM akTMBauun peuentopoB, KoTopble cBasbiBaroTcA € TRPA1 npu
nposegeHun curHana. Komnosmumm 1 cnocobbl, NpeacTaBneHHbIe B 4aHHOM LOKYMEHTE,
Takke MoryT BbITb MPUMEHEHBI B CBA3WM C NeveHreM 3yaa. [lokasaHus BKNHYaroT, HO He
OrpaHNYMBalOTCH UMW, COCTOAHWNSA, Bbl3BaHHbIE BO3ENCTBMEM 3K30MEHHbBIX XMMUYECKNX
BELLECTB, TaKMX KaK KOHTaKTHbIW AepMaTuUT, S40BUTbIVM NOLY, 3yA, Bbi3BaHHbIA PakoM,
BKMtOYass NMMEOMbI, 3yA, BbI3BaHHbLIN NEKapPCTBEHHbIMU CPeAcTBaMW, TakMMU Kak
XNOPOKWUH, 3y, BbI3BaHHbIA akTUBHbIMW MeTabonuTamm nNekapcTs, UK 3y4, Bbi3BaHHbIN
CYXOCTbIO KOXW.

JdononHuTenebHble  UNMCTPaTUBHbIE  AMArHO3bl  BKIOYAKOT  aTonUYeCKuin
AepmaTuT, ncopuas, KpanuBHuLYy, 3K3eMy, AUCTUAPOTUYECKYHO SK3EMY, S3Bbl BO PTY,

onpenocTu.

3yo

3yA VUM OCTPbIN 3y4, XOTS OH M BbIMOMHAET BaXKHYH 3alMTHYIO YHKLNIO,
Hanpumep, npeaynpexaas 0 BpeAHbIX BELLECTBaX B OKPYKatOLLEW Cpefe, TakKe MOXET
OblTb  W3HYPUTENbHBIM  COCTOSIHMEM,  KOTOPOE,  Harnpumep,  COMpoBOXAAET
MHOrOYMCIIEHHblE 3aboneBaHnA KOXMW, CUCTEMHble 3aboneBaHna W 3aboneBaHus
HepBHOW cucTeMbl. HekoTopble hopMbl 3yaa onocpenoBaHbl CUrHaNMHIOM rMCTamMmnHa,
MOCKObKY OHM BOCTIPUMMUMBbI K NIEYEHWIO, HArpUMEp, aHTUIMCTaMWUHHBIMWN CPELCTBAMM.
OpHako BONbLUMHCTBO NaToOPU3NONOTMYECKUX COCTOAHUMA 3yAa HEYyBCTBUTEMbHbI K
aHTUrMCTaMMHHOMY nedeHunto. CoeanHeHna n dapmaueBTUYECKME KOMMO3MLMKM MO
AaHHOMY M30DpeTEeHNIO MOXHO BBOAUTE ANS NeYeHna 3yaa.

Atonunuecknn pepmatut (ALl) - 3TO XPOHMYECKMM 3yh W BOCNAnNUTENbHOE
3aboneBaHne KoXW. Y naumeHToB C Tskenon dopmon ALl MOXET pasBuUTbLCS actma u
annepruyeckuin puHAT, TakKe N3BECTHBbIWM Kak aTonuyeckmi mapll. KoxHasa cbinb U 3y

MOTyT ObITb CBA3aHbI C aTONMYEeCKMM 3aboneBaHneM. XpOHUYECKUW 3yA, HarnpumMep, npu
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Al n ncopuase; BkOYaeT NaTtoPU3MONOTMYECKME MNPU3HAKK, TakMe Kak CUMbHOE
pacyecbiBaHve, obLwMpHaa runepnnasmsa snuaepmuca, Harnpumep, dK3ema, nodeyHas
HEeA0CTaTOYHOCTb, LMPPO3 NEYEHM, PacCTPONCTBA HEPBHOM CUCTEMbI, HEKOTOPLIE BUAbI
paka.

ANneprmyeckMi  KOHTaKTHbIA  AepMaTtuUT  SABMSETCA  pacnpoCTpaHEeHHbIM
3aboneBaHNeM KOXM, CBA3AHHBIM C BOCMANeHNEM 1 NOCTOAHHBIM 3y0M.

Cnocobbl, packpbiTble B AAHHOM AOKYMEHTE, MOryT UHrMbupoBaTb OTEK KOXW,
rMnepnnasmio KepaTUHOLMTOB, POCT HEPBOB, MHPUMbTPALMIO NNENKOLMTOB U YCTONUMBOE
K aHTUrMcTaMuMHHbIM LapanaHuvio  noeegeHue. Cnocobbl, packpbITble B AaHHOM
OnucaHnK, MOryT WHIMOWPOBaTb annepruyecknin OTBET, Harpumep, Ha SK30reHHbIe
CTUMYIATOPbI, HarnpumMep, ranTeHbl, OKCa3OmnoH, ypywumon (Hanpumep, OT A40BUTOro

nnowa).

Modenu 6onesHeli u mpasm

CoepunHeHns, koTopble npoTmBogencTByoT dyHKumm TRPA1, moryT 6bITh
nonesHbl AN NPOMUNAKTUKM U neyYeHUs NobbiX U3 BbILLENEPEYNCIIEHHBIX TPaBM,
3aboneBaHnn, pacCTPONCTB WM COCTOsSHMWM. B pgononHeHwe Kk aHanmsam in vitro
aKTMBHOCTU 3TUX COEANHEHUM NX 3PEDEKTUBHOCTE MOXET ObITb NErKO NpoTeCTMpOBaHa
Ha OAHOM MMM HECKOMbKMX MOAENSAX Ha >XMBOTHbIX. CyLUECTBYHOT MHOIOYMCIEHHbIE
MOZENN XMBOTHbIX ANS M3ydeHus B6onun. PasnuyHble Mogenn UCnonb3yrT pasnnyHble
areHTbl WM npoueaypbl AnNS  MopenupoBaHus 60nM, BbI3BAHHOM TpaBMaMmu,
3aboneBaHnaAMM vnn  apyrumm  coctoaHusamm  (Blackburn-Munro (2004) Trends in
Pharmacological Sciences 25: 299-305 (cMm., Hanpumep, Tabnuubl 1, 3 nnm 4)). 3atem
MOXHO HabntogaTb MNOBEAEHYECKME XAPaKTEPUCTMKN  3apaeHHbIX KUBOTHbIX.
CoeaunHeHns Ny NpoLeaypbl, KOTOPbIE MOTYT YMEHbLLUMTL B0Ib Y XKMBOTHbBIX, MOTYT ObITh
Nerko  MpoTeCcTUpOBaHbl MNyTeM  HabmOAEHUS  MOBELEHYECKMX  XapaKTEpPUCTUK
3apakeHHbIX XXMBOTHbIX B MPUCYTCTBUN UMM OTCYTCTBUM TECTUPYEMOIO COELMHEHNS (1)
NN Npoueayps!.

NnniocTtpaTnBHble NOBEAEHYECKME TECTbl, MCMOMb3yeEMblE ANA  U3Yy4YEHUS
XpOHMYeckon 60NN, BKMNOYAKT TECTblI CNOHTaHHOW B0nM, annogvHUM N rmnepanresvu.
Onsa  oueHkM  cnoHTaHHoM  BonmM MOXHO  HabnwgaTb  OCaHKy,  MOXOAKY,
HoLMdareHTUYeCcKkMe NpusHakn (Harnpumep, obnuabiBaHNE nanbl, YPE3MEPHbLIA yX04 3a
LLEPCTLIO, YPEIMEPHOE NCCNEA0BATENLCKOE NOBEAEHMNE, OXpaHa NOBPEXLEHHON YacTm

Tena W camonoBpexzeHus). Utobbl M3MepuTb BbI3BaHHytO ©Oonb, NoBeaeH4YecKue
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peakumn MoryT ObiTb WUCCreaoBaHbl NOCne BO3LEUCTBUA Tenna (Hampumep, MOoAenb
TEPMNYECKOro NoBpeXaeHUs).

TunnyHble mogenu 6onn Ha XMBOTHbBIX BKIKOYAKOT, HO HE OFPaHUYMBAOTCA UMM,
MOAENW, OnuCaHHble B Mogenu TpeBusaHa, M OnucaHHble B UCTOYHMKE KoBWCTO,
BKIrOYas CTPENTO30TOUMH-NHAYLIMPOBAHHYHO BonesHeHHyro AnabeTnyeckyro
HeBponaTuio, BopPTE30MUB-MHAYLMPOBAHHYIO  NEpUdEPUHECKYI0  HEBponmaTuio W
oKCanunnaTtuH-MHAYLMPOBAHHYIO NepudIepuyecKkyro  HeBponaTuio; Mogenb YyHra,
MOZENb NOBPEXAEHNSA HEPBOB, MOAEMb rMnepanre3nn NHAYLMPOBaHHOW KapareHaHoM,
MOAEenb rvnepanre3nn MHAYLMPOBaHHOMW MOMHbIM agbitoBaHTOM PpenHaa, Moaernb
TEPMUYECKOro NoBpexaeHns, dopmMmannmHoBas Mogens U Mmogens beHHeTa.

B UCTOYHMKE  TpeBu3MaH Mogenb  Nepudepuyeckon  HeBponaTum,
MHOYLUMPOBAHHOW XUMMoTepanuewn, BknoYaeT uHaykumo deHotuna CIPN y Mbiwen
nyTem nedvyeHnsa doptesommbom nnu okcanunnatuHoMm (Trevisan et al., Cancer research
73, 3120-3131, 2013). JleyeHne *mBOTHOrO MHrMBUTOPOM TRPAT MOXHO OueHUTb C
MOMOLLIbIO NIOBOro N3 MHOXECTBA HOLMLENTMBHBIX TECTOB, TaKMX Kak TECT Ha BOsocax
oH Ppesn, TeCcT Ha ropaYen NnacTmHe, UMUTaUMS XOrnoaa, XMMUYECKas runepanresmns
UnNn TECT Ha poTapoae.

Mopens nepudepuyeckon auadetmyeckon Hesponatum (PDN) B MCTOYHMKE
KomBncTo BKMHOMaET MHAYKUMIO caxapHoro anabeta (DM - diabetes mellitus) y kpbiC co
CTPENTO30TOLMHOM M OLEHKY aKCOHHOro pedonekca, BbI3BaHHOIO BHYTPUMNOAOLLBEHHbBIM
BeBegeHnem aroHucta TRPA1. (Pharmacological Research 2011) JleyeHune
coeauHEHMEM, KOTOPOE NHIMBupyeT TRPA1, MOXHO OLIEHUTL MO CHUXXEHWUIO BbI3BAHHOIO
DM ocnabneHus KoxxHOro pednekca akcoHa.

Mopens HeBponatmyeckon ©Gonm no Yywry (6e3 BocnaneHus) BKOYaET
NUrMPOBaHNe O4HOrO UMM HECKONbKMX CMMHHOMO3roBbiX HepBoB (Chung et al. (2004)
Methods Mol Med 99: 35-45; Kim and Chung (1992) Pain 50: 355-363). JlurnposaHue
CMWHHBIX HEPBOB MPMBOAMUT K PasfnnyHbIM NOBEAEHYECKUM U3MEHEHUAM Y XMUBOTHBIX,
BKIOYasA TEMMOBYHO rMnepanre3nto, XONoaHY annoguHUIO 1M NPOAomKaroLLyrocs 60rb.
CoeanHenns, koTopble npoTtuBogenctasytoT TRPA1, MOXHO BBOAUTbE NUIMPOBaHHbBIM
XWBOTHbIM, 4TODObl OLEHWTb, YMEHBLUAIOT JIM OHWU 3TU MOBEAEHYECKNE WUIMEHEHWUS,
BbI3BaHHbIE NUIMPOBaHNWEM, MO CPaBHEHUMIO C TeMW, KOTOpble HabnwogarTca B
OTCYTCTBME COEANHEHMS.

Bbi3aBaHHaa kapareHaHOM runepanresms 1M nonHasa rmnepanresvs, Bbl3BaHHAdA
apbtoBaHToM PpenHaa (CFA - complete Freund's adjuvant), asnawotca mogenamu

BocnanutensHon 6onm (Walker et al. (2003) Journal of Pharmacol Exp Ther 304: 56-62;
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McGaraughty et al. (2003) Br J Pharmacol 140: 1381-1388; Honore et al. (2005) J
Pharmacol Exp Ther). CoeguHeHus, kotopble npoTtuBogenctsytoT TRPA1, MOXHO
BBOAMTb >XMBOTHbIM, MOABEPrHYTbIM BO34EUCTBUMIO KappareHaHa wunn CFA, 4ToObl
OLEHUTb, YMEHbLUAIT NN OHW TMNEepPYYBCTBUTENBHOCTL K XOMOAY, MEXaHWUYECKyH Unn
TEMNNOBYK YyBCTBUTEMBHOCTL MO CPaBHEHMIO C TakoBOW, HabnogaeMon B OTCYyTCTBUE
coeagnHeHns. Kpome Toro, CnocobHOCTb COEAWHEHWMW, KOTOPbIE MPOTUBOLEUCTBYHOT
dyHKumM TRPA1, ymeHbLUaTh XONOL4HY U/ MEXaHUYECKYIO TMNepyyBCTBUTENBHOCTD,
Takke MOXeT ObITb OUeHeHa B 3TUX Mogensx. Kak npaswuno, mogenb runepanresvu,
BbI3BaHHOW KapparmHaHOM, Kak nonararoTt, UMUTUPYET OCTPYHO BOCnanuTenbHyro 6orb, a
mogene CFA, kak nonarawT, WMUTUPYET XPOHWYECKyt0 60nb W XPOHUYECKYHO
BOCNanuTenbHyro Bonb.

TunnyHble mogenu BocnanuTensHon 6onu BKYakoT B cebs KpbiCMHas MOAENb
BHYTPUMNOAOLWBEHHOrO BBeAeHns OpagukuHuHa. Bkpatuye, 6asoBas Tennosas
YyBCTBUTENBHOCTb XXMBOTHbIX OLEHMBaeTCcs Ha npmubope Xaprpuea. bnokatopsl TRPA1
3aTemM BBOAATCH cuCTeMHO. Bnocnepcteum 6paguvkvHuH BBOAMTCS B nany, W
pasBuBaeTCa runepanresnd. 3atem U3MEpPSAT 3a4epKKy TEennoBOoro BbIXOAa B
HECKONBbKMX BPEMEHHBIX TOUKaxX B TEYEHME CneayroLmx Heckonbkmx YacoB (Chuang et
al., 2001; Vale et al., 2004).

BocnaneHue yacto aBnsaeTcs BaxHbIM hakTopom 6onn. Taknm obpasom, nonesHo
naeHTnMUMpoBaTbh COEANHEHMS, KOTOPbIE AEWCTBYHOT Kak NMpOTMBOBOCMANUTENbHbIE
cpeactea. MHorve cOefuHEHMS, KOTOPbIE CHWXKAIOT HEPBHYH aKTMBHOCTb, TakkKe
npefoTBpaLLaroT HeMporeHHoe BocnaneHme. Ytobbl M3aMepuTb BOCnaneHne Hanpsmyto,
obbeM nanku KpbICbl MOXHO OLIEHUTbL C MOMOLLbLIO nNneTnamomeTpa. [locne nposeaeHus
©a30BOro M3MepeHus kapparmHaH MOXXHO BBOAMTL B fany U KOHTponupoaTtb 06beM B
TEYEHNEe HECKOMbKMX YacOB Yy >KMBOTHbIX, KOTOPbIX IE€YUNN  HOCUTENEM UK
NeKkapcTBEHHbIM CpeacTBOM. [lpenapatbl, yMeHbLuarowme OTeK nanbl, CYATaTCA
NpPOTMBOBOCNANUTENBHLIMN.

MurpeHb cBsidaHa CO 3HaYUTENbHOWM OONBIO N HECMOCODOHOCTBIO BbIMNOMHUTL
HOopMmanbHble 3agadn. CyLecTBYEeT HECKOSNbKO MOAENEN MUIPEHU, BKOYas MOAEMb
HEeMpOreHHoro Bocnanenna y kpbic (cM. Buzzi et al. (1990) Br J Pharmacol; 99: 202-206)
n moaene bypwTenHa (cm. Strassman et al., (1996) Nature 384: 560- 564).

Mogens BeHHeTa ucnonb3yeT AMUTENBHY MWLEMUIO Nanbl AN OTPaXKeHWs
XpoHuyeckon bonun (Xanthos et al. (2004) J Pain 5. S$1). 310 06ecneymBaeT XUBOTHYHO
MOZENb XPOHMYeckoM 6onu, BKMKYas nocneonepaumoHHyro 60mb, KOMMIEKCHbIN

pernoHapHoii 60NeBOM CUHAPOM U PEPNEKTOPHYIO CUMNATUYECKYHD AUCTPOPUIO.
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AnuTtenbHas uvwWemMus BbI3bIBAET M3MEHEHUS TMOBEAEHUA Y XKUBOTHbIX, BKMHOYas
rmnepanresamio K MEXaHUYeCKUM pPa3fpakuTensM, YyBCTBUTENBHOCTb K  XOMOAY,
foneBble OWyLWeHUs (Hampumep, TPACKY nan, nuv3aHve wunu npuctpactme) wu
rmnepnatuio. CoeanHeHnsa, koTopble npoTtuBogenctsyroT TRPA1, MOXHO BBOAMUTL
3apaXKeHHbIM XXMBOTHbIM, YTOObI OLEHUTE, YMEHbBLLAKOT M OHW Kakoe-nNnbo nnm Bce 3Tu
BMAbl MNOBEAEHWA MO CpaBHEHWIO C TeM, KOTopoe HabniogaeTcs B OTCyTCTBUE
coegmHeHus. [MogobHble 3KCNEepUMEHTbl MOryT ObITb NpoOBeAeHbl Ha MoAenu
TEPMUYECKOro NoBpexaeHna nnm Yo-oxora, kotopas MoXeT ObITb MCrnonb3oBaHa Anga
nMmTaummn nocneonepaumoHHon 6onu.

JdononHuTenbHble  MOAENW  Heuponatuyeckon 6onu  BKAYAKT  MOAENU
LeHTpansHom 60, OCHOBaHHbLIE Ha MOBPEXAEHNM CMIMHHOIO Mo3ra. XpoHuyeckas 6onb
BO3HUKaET M3-3a MOBPEXAEHUA CMWHHOMO MO3ra, Harnpumep, n3-3a najgeHus Beca Ha
noaBepraeMbll XMPYprmyeckoMy BO3LEUCTBUIO YYacCTOK CMMHHOrO Moasra (Hanpumep,
MoAenb CHWKeHna Beca). Kpome Toro, noBpexaeHme CrMHHOrO Mo3ra MOXET ObiTb
Bbl3BAHO pasfaBnMBaHVEM WM CAABMMBAHWEM CMWHHOMO MO3ra, [AOCTaBKOM
HEMPOTOKCMHA, NCNONb30BaHMEM POTOXMMUKATOB UMM reMUCEKLMEN CMIMHHOIO MO3ra.

[dononHuTenbHblE MOAENW Hemponatudeckon 6onm  BKAOYAKT  MOAENU
noBpeEXAEHNS NepUdepnUecKMx HEpPBOB. MnNnocTpaTBHbIE MOAENM BKITHOYAKOT, HO He
OrpaHNYMBarOTCs UMK, MOAENb HEBPOMbI, MOAeNb beHHeTa, mogene 3enbuepa, Moaenb
UyHra (nurupoBanHme B LS nnm L5/L6), mogenbs KpMOHEBpOnM3a cepanuuiHoro Hepea,
MOAENb PEe3EKUMN HKHEW KayaanbHOW YacTu TynosuLa M MOAENb BOCMANMUTENbHOMO
HeBpwuTa ceganuuHoro Hepea. MoeHmugbukamop (Id.)

OGpasyoBble MOAENM Hemponatuyeckon ©Oonu, CBSA3aHHOWM C KOHKPETHbIMMW
3aboneBaHnaMMK, Takke AOCTYNHbl. [AnabeTt n onosicbiBaOLMA NULLAKA ABNAKOTCSA ABYMS
3aboneBaHnaAMM, 4acTo COMNPOBOXAALLMMUCA HeBponaTnyeckon Bonbeto. axe nocne
3MM3040B OCTPOro OMOSACHIBANOLLErO NMWAsA HEKOTOpble nNauueHTbl MNpoAOSIKaroT
cTpagatb OT MOCTreprneTUYEecKOM HeBpanrMM M UCMbITbIBAKOT MOCTOSHHblE 6onu B
TeyeHne MHorux net. Heeponatuuyeckas ©onb, Bbl3BaHHAA OMOSCHIBAOLMM NULLIAEM
Wnnnm  NOCTreprneTUYEecKOM  HeBpanrmer, MoxXeT ObiTb M3yuyeHa Ha Moaenu
noctrepnetmyeckon Hespanrmn (PHN - postherpetic neuralgia). Ouabetnyeckas
HeBponaTua MOXET ObiTb M3ydyeHa Ha MOAensax AnabeTnyecKMx Mbilen, a Takke Ha
MOZENAX XMMUYECKN MHAYLMPOBAHHOW AnabeTnyeckomn HEBpONaTum.

Kak ykasaHo Bblwe, pakoBaa Bonb MOXET UMETL NOBYHO M3 HECKOMNBKUX NMPUYMH,
N CYLLECTBYIOT MHOTFOYMUCIIEHHbIE MOAENMN Ha XUBOTHBIX ANS U3YYeHWA pakosou 6onw,

CBSI3aHHOW, HanpuMep, C XMMMUOTEPaNeBTUYECKMMU CPEeACTBaMM UMM MHUNbTPaLmMen
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onyxonu. TunuyHble moaenu Bonm, CBA3aHHOW C TOKCMHOM, BKIOYarT B cebs moaens
nepndeprnyeckon HEBPOMaTMN, BbIZBAHHOW BUHKPUCTMHOM, MOAENb Nepudeprnyeckomn
HeBponaTuK, BbI3BAHHYKD TaKCONOM, W MOAeNb nepudepmnyeckon HesponaTuw,
Bbl3BaHHyO uucnnatuHom. [lMpumepom wmopgenn ©Gonm npu  pake, Bbl3BaHHOW
WHPUNBTPaumen onyxonu, asnseTca mogens 6onm npu mHeasum paka (CIP - cancer
invasion pain).

[MepBMYHBLIM KM METacTaTUYECKMN pak KOCTUM CBA3aH C  CUMbHOW  BOonbio.
CyLlecTByeT HeCKOMnbKo mMogenen Bonu npu pake KOCTW, BKNoYaa mogens 6onu npwu
pake BegpeHHon koctn mMbiwn (FBC - femur bone cancer), mogene 6onn npu pake
naroyHon koctn Mbiwm (CBC - calcaneus bone cancer) v mogenb paka KoCTw
Bonbebepuoson koctn y Kpbic (TBC - tibia bone cancer). MdeHmugbukamop.

HdononHutensHOM mopensto Bonu aBnseTca dopmanvHoBas mogenb. Kak w
mogenu kapparmHaHa wn CFA, dopmanmHoBaa MoAenb BKOYAET BBeAEHME
pasgpaxuTens BHYTPUKOXHO UMW NapeHTepanbHO XMBOTHOMY. UHbekums dpopmanmnHa,
37-40%-Horo pactBopa dopmanbaervaa, senseTca Hambonee 4acto MCMONb3yEMbIM
CPEACTBOM AN BHYTPUKOXHON MHBEKUMKM B nany (popmMmanmnHoBbIn TecT). MHbekums 0,5-
15%-Horo pacrtBopa dopmanmHa (0bblMHO okono 3,5%) B gopcanbHOM  Unu
NOAOLUBEHHON MOBEPXHOCTU MEPEAHEN UMM 3agHEN nanbl Bbl3bIBAET ABYX(A3HYHO
OONEe3HEHHYO peakumio C yBENTMYEHMEM U YMEHBLUEHMEM WHTEHCUMBHOCTU B TeYeHMEe
npumepHO 60 MUHYT NOCne MHLEKUMW. TUNMYHBbIE OTBETHLI BKIKOYAOT NoAbEM Nanbl, ee
obnuabiBaHMe, MOKyCblBAHME WM BCTPAXMBaHME. OTW  OTBETblI  CUMTAKOTCH
HouMuenTMBHbIMW. HavanbHasa asa oTtBeTa (Takke msBecTHasa kak PaHHas dhasa),
KoTopas anuMtca OT 3 A0 5 MUHYT, BEpOATHO, CBs3aHa C MPSMON XUMUYECKOW
cTumynauymen HoumuentopoB. 3atem crnieaytoT 10-15 MUHYT, B TeYeHME KOTOPbIX
XWBOTHbIE MMEIOT HE3HaYNTENbHbIE MPOSBNEHNA NOBEAEHMS, CBUAETENBCTBYOLENO O
Houmuenumn. BTopaa dhasa sToro oreBeTa (Takke M3BECTHaAA Kak nosgHasa dasa)
HauYnHaeTca NnpuMepHo Yepes 15—-20 MMHYT nocne nHbLeKUnn goopmanuHa n gnntea 20—
40 MUWHYT, nepBOHa4YanbHO C YBENIMYEHMEM KaK KONMMYeCcTBa, TakK W 4acToTbl
HOLMLENTMBHOIO NOBEAEHWs, AOCTUraa nuka, 3atem nagas. WHTEeHCUMBHOCTb 3TUX
HOLMLENTMBHBIX MOBEAEHUA 3aBUCUT OT KOHLEHTpauMmM UCMonb3yemMoro gopmanuHa.
BTtopon atan Bkno4vaeT nepuon CeHcubunusauuu, BO BPEMS KOTOPOro BO3HWKaOT
BOCNanuTenbHble sBNeHnA. [ee dasbl YyBCTBUTEMBLHOCTU K WMHBEKUMM opmanuHa
Aenarot PopManmHOBY MOAENb NOAXOAALLEN MOAENBIO ANA N3YYEHNA HOLMLIENTUBHOM
N OCTPOM BOCMANUTENBHOW BONM. OTO MOXET TakKe MOAENMpoBaTb, B HEKOTOPbIX

OTHOLLEHUSIX, HEBPOMAaTUYECKYHO Bonb.
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B pononHeHne k nobon 13 BbIWLEYNOMSAHYTLIX MOAENEN XPOHMUYECKOW Bonu,
COEOVHEHMS, KOTOpblE MNPOTMBOAENCTBYOT  PyHKUmMM TRPA1, wmoryt  ObiTb
NPOTECTMPOBaHBI HA OAHOW MM HECKONBKMX Mogenax octpon Bonm. Valenzano et al.
(2005) Neuropharmacology 48: 658-672. HesaBuMcumMO OT TOro, TEeCTUPYHOTCA U
COEAVHEHMS HA MOAENSX XPOHMYEeckom Bonu, octpon 6onm mnu Toro U Apyroro, 3Tm
ncenepoBaHns 0BbIYHO (XOTH U HE UCKIOYUTENBHO) MPOBOAATCS, HANPUMEpP, Ha MbiLlax,
KpbiCax WM MOPCKUX CBUHKax. Kpome TOoro, CoeguvHeHUs MOXHO TeCTUpoBaTb B
pasnnyYHbIX KNETOYHbIX IMHUAX, KOTOpble obecneynBaroT aHanma 6onu in vitro.

MHorne nwogw, KoTopbiM HeobxoguMmo nedeHne 6onu, cTpagalT  oT
BUcUepanbHon 6onn. XXMBOTHbIE MOAENN BUCLIEpanbHOWM OONM BKIKOYAKT KPbICUHYHO
MogZenb BocnanutenesHon 6onm B matke (Wesselmann et al., (1997) Pain 73: 309-317),
WHBEKLMIO FOPYNYHOrO Macna B Xenya04HO-KULWEYHbIW TPakT AN UMUTauMn CUHApoMa
pasgpaxeHHoro kuwedHuka (Kimball et al., (2005) Am J Physiol Gastrointest Liver
Physiol, 288 (6): G1266-73), MHBEKLUMIO FOPYMYHOro Macrna B MOYEBOW My3blpb AN
UMUTaLMM  TUNEePaKTUBHOMO MOYEBOro My3blps WM LUCTUTA MOYEBOro ny3bips
(Riazimand (2004), BJU 94: 158-163). 3ddekTnBHoCTb coeamHerns ana TRPA1 MoxHO
OLEHUTb MO YMEHBLUEHNIO KOpYM, BOCMAanNeHUs XenynovHO-KULLEYHOro TpakTa Wnu
BO30YyANMOCTN MOYEBOrO Ny3bIpS.

Ona nposepkn apdekTmBHOCTM aHTaroHnctoB TRPA1 ans nedenus kawns
MOXHO NErKO NPOBECTU 3KCMEPUMEHTLI C UCMOMb30BaAHMEM MOAENM Kalunisa Ha MOAENN
kawns mopckux cemHok (Tanaka and Maruyama (2003) Journal Pharmacol Sci 93: 465-
470; McLeod et al. (2001) Br J Pharmacol 132: 1175-1178). BkpaTue, MOpCK1e CBUHKN
cnyxaT NOSe3HOWN XUBOTHOW MOAENbLIO ANS KaLns, NOTOMY YTO, B OT/IMYME OT APYrnx
rPbI3YHOB, TakMX Kak MbIWWN U KPbICbl, MOPCKME CBUHKN (PbakTU4eckn kawwnawoT. Kpome
TOro, Kalenb MOPCKOW CBMHKM, NO-BUAVMMOMY, UMUTUPYET Kallenb 4YeroBeKka C TOYKM
3pPEHNA OCaHKM, NOBEAEHNSA N BHELLHErO BMAA KaLUMAOLLErO XXMBOTHOTO.

Utobbl BbI3BaTbL Kalwlenb, MOPCKME CBUHKM B CO3HaHWW NOABEpPrarTcH
BO3AENCTBMIO BbI3bIBAIOLLErO areHTa, Takoro Kak fIMMOHHAaa KMCRoTa WUnu KanCaumumH.
Peakumsa >xMBOTHOrO M3MepsaeTCa NyTeEM NOACHETa KONMYeCcTBa Kawng. IPPEKTUBHOCTb
CPEeACTBa, MOAABMSAIOWEro Kalwenb, Hanpumep COeAVHEHWS, KOTOopoe WHrnbupyet
TRPA1, MOXHO M3MEpPUTb MyTEM BBEAEHUS areHTa U OLEHKM CMOCOBHOCTM areHTa
yMeHbLUaTb KONMWYECTBO Kalluns, BbI3BAHHOMO BO3AEWCTBMEM JIMMOHHOW KUCMOThI,
KancavumHa nnmn gpyroro nogobHoro Bo3byantensa kawns. Takum o6pasom, MHIMOUTOpPbI
TRPA1 pgna npuMeHeHUss Npu nevYeHun Kawns MoryT ObiTb NErko OueHEeHbl WU

NaEeHTUPULMPOBaHBI.
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[ononHuTeneHbIE MOAENM Kawns MOryT Takke BKNHOYaTb MOAEMNb MOPCKOMU
cBUHKM Be3 cosHaHusa (Rouget et al. (2004) Br J Pharmacol 141: 1077-1083). Jltobas 3
BblLLENEepEeYNCreHHbIX Modenen MoxeT ObITb aganTupoBaHa ANS WUCMOMb30BaHWUS C
APYTMMU KUBOTHBIMW, CMOCOBHBIMU KawnaTe. [pumepsl 4ONONHUTENBHBIX XUBOTHbIX,
CMOCOBHbIX KaLWNATh, BKHOYAKT KOLLEK 1 cobak.

CoeanHeHns wn3obpeteHna MoryT ObITb MPOTECTUPOBAHbI Ha HECKOSbKMX
mMogensax actmbl. OgHMM M3 MNPUMEPOB SABNAETCA MOAENMb acTMbl Ha MbILLMHOM
oBansbymuHe (Caceres Al et al., Proc Natl Acad Sci US A. 2009 Jun 2;106(22):9099-
104; Epub 2009 May 19). B aton mogenn oansbymMuH BBOAAT BO BHYTPUOPHOLLMHHYHO
MONOCTb HECKOMbKO pa3 B TedeHue 2 Hepenb. [he-To Ha TpeTben Hepene XXMBOTHbIX
3apaxaroT WHTpaHasanbHbIM 0BanbOYMUHOM, MOXHO U3MEPUTb FMNeppeakTUBHOCTb
AblXatenbHbIX MNyTeW, BOCNaneHne wun BblpaboTKy BOCNANUTENbHbIX LIMTOKWMHOB.
CoeanHeHns o3npyroTCa Ha aTane BeefeHUs B mogenu. Mbiwmn, HokayTUpoBaHHbIe No
TRPA1, moryT 6bITb 3aMeHEHbI Ha BbILLENPUBEAEHHbIE MOAENMU, kKak coobLyaroT Caceres
et al.

MNpumep moaenn acTmbl y KPYMHOrO XMBOTHOrO - MOAENb OBEL, C anneprmen Ha
CcO3HaHue, kak onucaHo y Abraham, WM et al. MoXeT ncnonb3oBaTbCsa AN OLEHKN
BIUSAAHWUS COEANHEHUA Ha aHTUreH-MHAYLMPOBaHHbLIM OTBET aCTMbl Ha MO34HEN CTagum
(Abraham WM., Am J Respir Crit Care Med. 2000 Aug; 162 (2 Pt 1): 603-11). Bkpatue,
BasoBadA JyBCTBUTENBHOCTb  AbIXaTenbHbIX MyTEW U3MEPSETCA C  MOMOLLBHO
nnetTnamorpadga y oeL B CO3HaHUN Nnepes BBeAEHNEM pacnifieHHOro aKkcTpakTa Ascaris
suum Ans MHAyKUMM actMmel. Mocne nonyyeHns 6a3oBbIX NOKa3aHWM XNUBOTHBIM BBOAST
pacnbiNeHHyro o3y Ascaris suum. YyBCTBUTENbHOCTb K aHTUreHy onpegensaercsa
CHWXXEHMEM COMPOTMBIEHNSA NEroYHOro MnoToKa OT MCXOAHOro ypoBHA. Kak Tonbko
XWBOTHbIE  AEMOHCTPUPYIOT  YyBCTBUTENMbHOCTb K  a@HTUrEHy, MOXHO BBOAMUTb
TECTUPYEMbIE COEAMHEHUA W NOonyYaTb AOMNOMHUTENBHbIE MOKa3aHWUs CONMPOTUBNEHUS
NEroYHOro noToKa ANA OLUEHKU WU3MEHEHWW YyBCTBUTENMbHOCTU AblXaTenNbHbIX MyTEN.
Mogenu Ha nowagax u cobakax burnax nHorga Takke MCnonb3yrTCS.

[lononHWTENbHbIE MOAENN MOTYT BKNOYaTb MoAenb Kpbicbl Brown Norway u
MoZene actmel y Mblwen C57BL/6J, kak onncaHo B Raemdonck et al. (Raemdonck K et
al., Thorax. 2012 Jan;67(1):19-25; Epub 2011 Aug 13). Bkpatue, kpbicsl Brown Norway
n mMbiwun C57BL/6J moryT BbITb CEHCMBUNM3MPOBaHbI U 3apaxeHbl OBanbOyMMHOM,
AOCTaBNEHHbIM C NMOMOLLbIO a3p0305n. Kak ToNbKO YyBCTBUTENBHOCTL MNOATBEPXKAAETCA
CHWXXEHMEM (PYHKUMWN NErknx, U3MepsieMou rnokasaHusaMun nnetmamorpada OT BCero

Tena, MOryT BBOAMWTbLCS COEAMHEHMSI MO AaHHOMYy u3obpeTeHuto. Takke MoryT
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NPUCYTCTBOBaTb BU3yallbHbIE VN 3BYKOBbIE MPU3HAKU OblXaTensHon HeAOoCTartoO4YHOCTMH,

BKIro4aa XpuUnbil.

Lepmamum

B HacToswee BpemMs CylleCcTBYeT MHOXECTBO MOAENEN AepMaTonormyeckmx
3aboneBaHnn y mbiwen. Hanpumep, Liu et al. onmcate MHOXECTBEHHbIE MOZENU
KOHTaKTHOro gepMarura, BbI3BaHHOrO OKCas3onoHOM 1 ypywimonom (Liu B et al., FASEB
J. 2013 Sep;27(9):3549-63; Epub 2013 May 30). BkpaTue, MbilIK, HOKayTUPOBaHHbIE MO
Trpal, nony4awT MEeCTHOe BBEAEHMEe OKCa3onoHa Wnu ypywumona, 4tobbl BbI3BaTb
aepmatnut U peakuyum 3yga. TonwuHy 3SnuaepMmca MOXHO TakKe WU3MEpUTb, B3SB
y4acTKn ywenm n namepsaa npodbnemMHele ob6nactn no cpaBHEHUO ¢ HeobpaboTaHHbIMU
ywamu. CoegmHeHns anga nedenHrs in vivo Moryt BbiTe onpeaeneHbl NyTeM BBEAEHUS
COEAMHEHUMA XMBOTHbIM [0 WNWM MOCNe fe4vYeHUs 03a30fI0HOM UMK YPYLUMOSIOM.
Llapanatowiee noBefeHWe 3anucbiBaeTCs BuAeoKamepamu, pacrnonoXeHHbIMU Hap
kamepamu Habnogenus. Habniogatenn, He 3HakOMble C rpynnamm  oBpaboTku,
PErMCTPUPYIOT BPEMS, KOTOPOE XMBOTHbIE MPOBOAAT Lapanad, B TeyeHue Tpuauatu
MUHYT.

AnbTepHaTMBHas MbILLUMHAs MOAENb BbI3bIBAOLEN 3y CyXOW KOXM BKIHOYAET B
cebs BBeAeHMe aueToHa, adupa n BoAbl Mbilwn, kak coobwatroTt Wilson et al. (Wilson SR
et al.,, J Neurosci. 2013 May 29; 33(22):9283-94) B ston mopenu obpabaTtbiBaemas
obnacTtb BbIOpMBAETCS, U MbILKX NONy4arOT MECTHOE BBEAEHME aleToHa U adumpa aBa
pasa B AeHb B obnactb, nognexailyro HabnogeHuo, HanpuMmep, 4Yepes LeKy mnm
XBOCTOBYHO 4acTb CrMHbIL. In vivo adhdekTUBHOCTL NeYebHbIX COeaMHEHNN MOXET BbITb
onpegeneHa nyTem BBEAEHNA COEANHEHNN XXMBOTHBIM 4,0 UMW NOCINE BBEAEHNA aLeToHa
n achupa. Llapanatowee nosegeHne peructpupyeTcs kamepon B TedeHne 20 MUHYT 1
KONMMYECTBEHHO OnpeaenseTca HabnoaatensMn, He OCBELOMIEHHbIMM O rpynne
neyeHuns.

Kpome Toro, 3yg MoxeT ObITb BbI3BaH NPSIMON MHBEKLUMNEN areHTa, Bbl3bIBaAKOLLErO
3ya. Mpumepsl 3TnX areHToB MOXHO HauTh B Akayimo and Carstens, 2013. HekoTopbie
npumepsbl: xnopokuH (Wilson et al., 2011), »ken4yHble kncnotbl, TSLP (Wilson et al., 2013)
n IL-31 (Cevikbas et al., 2014). Kak npasuno, yapanaroLime NpucTynbl B OnNpeaeneHHbIN
nepuog, PErmMcTPUPYHOTCS CrENOn rpynnown.

CyLLeCTBYHOT MHOMOYUCIEHHBIE MOAENN HEAEPXKaHUA MOYM Y rpbidyHOB. K HUM
OTHOCATCA MOAENU HeAep)XaHWs, BbI3BAHHOTO MOBPEXAEHWEM HEpBa, MNOPaKeHWeM

MOYencryckaTenbHOro kKaHana u BocnaneHnem. Mopenu BO3LENCTBUS Ha ypeTpy
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BKNIOYAOT Mogenb OBCTPyKUMM OTTOKa MOYEBOro nyabips Kpbickl. (Pandita, RK, and
Andersson KE. Effects of intravesical administration of the K+ channel opener, Z.D6169,
in conscious rats with and without bladder outflow obstruction. J Urol 162: 943-948,
1999). Mogenu BOCnaneHus BKAOYAT WHBEKUMIO TOPYMYHOrO Macna B MOYEBOW
ny3blpb.

Ansa npoBepkn aPDHEKTUBHOCTM coeauHeHUs-uHrimbutopa TRPA1 B neyeHun
HeJepXaHNa MOYM KpbiCaM MOCMe XUPYPrudeckom 4YacTUYHOW OBCTPYKUMKM BbIXoda
moyeBoro ny3blpa (BOO - bladder outlet obstruction) moryT 6bITb BBEAEHbI pasnnyHble
KOHLEHTpauUMn COeaUHEHUS (HanpumMep, H3Kas, CPeaHasa U BbICOKas KOHLUEHTpaums).
OMPEKTUBHOCTE  pasnuyHbIX [03 coeguHeHus, uHrmbupyrowero TRPA1, MOXHO
CPaBHUTb C KOHTPOSIbHbIMW BBEAEHHbIMW TOMBKO BCMOMOraTesibHbIMA BellecTBamMu
(NOXHBIM KOHTPOIb). IPPEKTUBHOCTL MOXHO AOMOMHUTENBHO CPaBHUTL C KpbiCamu,
KOTOPbIM BBOAMIMW MOMOXUTEMbHBIM KOHTPOMb, TakoW Kak atponuH. OxugaeTcs, 4To
aTponuH CHU3UT YPE3MEPHYHD aKTUBHOCTb MOYEBOrO My3blpA MOCNE YaCTUYHOW
3aKkynopkm moueBoro nyseipa B Mmogenm BOO. Cnegyetr oTMeTUTb, 4TO Mpu
TeCTUpoBaHUM coeamHeHnn Ha wmogenn BOO coeanHeHnss MoryT BBOAWUTLCSA
HENOCPEeACTBEHHO B MOYEBOWM My3biPb UM MOYENCnyCKaTenbHbIA KaHan (Hanpumep, ¢
MOMOLLBKD KaTeTepa) WM COeAVMHEHWA MOryT BBOAUTLCS CUCTEMHO (Hampumep,
nepoparnbHO, BHYTPUBEHHO, NapeHTepansHO U T. 4.).

HepnaeHoO ObINO ONMCaHO HECKONbKO MOAENEN naHKpeaTtuTHOM B60nM Ha Kpbicax
(Lu, 2003, Anesthesiology 98 (3): 734—740; Winston et al., 2003, Journal of Pain 4 (6):
329-337). Lu et al. vmHAyUMpPOBaHHLIM NaHKpPeaTUT MNyTEM CUCTEMHOM [0CTaBKU
AnByTunuHaMXnopuaa y Kpbic. Y Kpbic Habnwoganock ycuneHne abCTUHEHTHOro
CYHApPOMa nocne CTUMYNALMM XXUBOTa ounaMmeHToM PoH Ppes 1 CHKEHNE NAaTEHTHOro
nepmoga abCTUHEHUMN NOCne TEPMUYECKON CTUMYNALMK B TederHne 7 gHen. CocTosHne
©onu, BbI3BAHHOE Y 3TUX XUBOTHbIX, TAKKE XapakTepmnsoBanocCh NoBbILLEHHbIM YPOBHEM
Bewectea P B cnuHHOM moasre (Lu, et al., 2003). Ytobbl npoBepuTb 30 HEKTUBHOCTL
nHrmbutopa TRPA1 B atonm mogenn, uHmbutop TRPA1 mMOXHO BBOAMUTH MOCne wnum
OQHOBPEMEHHO C JocTtaBkou Ambytunguxnopuga. KOHTPOMbHbIM XMBOTHBIM MOXHO
BBOANTb HOCUTENb UM K3BECTHOe obesbonueatowlee cpeacrteo. [lokasatens 6onu
MOXHO WN3MEPUTb. IdPPEKTUBHOCTL MHIMOMTOpa TRPA1 MOXHO OUEHWTb, CpaBHUB
npuaHakn 6onm, Habniogaemble Yy XKMBOTHbIX, nonydaBwux WHrMoutop TRPA1, un
XUBOTHbIX, KOTOpble He nonydann mHrmbutop TRPA1. Kpome Toro, agp¢ekTMBHOCTb
nHrmdutopa TRPA1 MOXHO CpaBHUTL C 3PP EKTUBHOCTLIO M3BECTHBLIX 06e3bonmnBaroLLmx

npenaparos.
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O PEKTUBHOCTE TECTUPOBaHUA dunameHTom ¢GoH Ppea Kak cpeacrtsa
N3MEPEHNA HOUMLIENTUBHOrO MNOBEAEHMS Takke Oblna NpoaeMOHCTpUpOBaHa MNyTem
MHAYKUMWN NaHKpeaTuTa nyTem cucteMHoro BeegeHuns L-apruHmHa (Winston et al, 2003).
A pekTnBHOCTE MHrMbuTopa TRPA1 MOXHO aHanornyHbIM obpas3om npoBepuTb Nocne
naHKkpeaTuTa, BbI3BAHHOrO CUCTEMHbIM BBEAEHMEM L-apruHuHa.

Lu et al. Takke onucanu npsMble MoBeAeHYECKMe aHanma3bl ©Gonm B
NOMKENYAOYHOM Kene3e C  MUCMOMb30BaHWEM  OCTPOM  BPEeAHOM  CTUMYNALMK
noaXenyLoYHOW Xenesbl Yepes3 NOCTOSAHHYHO NMPOTOKOBYH KaHHOM0 Yy B604PCTBYOWMX Y
cBOOOAHO ABWXKYLUMXCH KpbIC. OTW aHanu3bl BKNOYanuM HabniogeHue nepeceveHus
kneTok, 3aboTy O noToMcTBE W pasrmbaHve 3afHMX KOHEYHOCTEM B OTBET Ha
BHYTPUNaHKpeaTnyeckyto MHy3nw bpagmkmHmnHa. UHTpatekanbHoe BeBeaeHue D-APV
(aHTaronncta NMDA-peuentopa) unM ofgHOro MopduHa YYacTUYHO YMEeHbLUano
noseneHve BucuepansHon 6onm B atom mogenn. KombuHaumm obomx cHmxkann 6onesoe
noBeAeHne O WCXOQHOro ypoBHA. JddeKkTmBHOCTb uHrMButopa TRPA1 MOXHO
aHanornyHbIM 06pasom NPOBEPUTL B 3TON CUCTEME.

Nrobas 13 BbILLEYNOMAHYTLIX MOAENEN Ha XMBOTHBIX MOXET ObITb MCNONb30BaHa
ANA oueHkn adpdekTmBHOCTM MHIMBUTopa TRPA1 npu nedeHun 6onu, cBA3aHHOM C
naHkpeatnTomM. IPPEKTUBHOCTE MOXHO CPaBHUTb C OTCYTCTBUEM JfIEYEHUS WA
KOHTponem nnauebo. LOonOnHUTENbHO UMM anbTepHATUBHO, 3EPEKTUBHOCTL MOXET
OblTb OUEHeHa N0 CpPaBHEHWD C OAHMM  WNN  HECKOSbKUMU  U3BECTHbIMU
06e360nMBarOLLMMN NEKAPCTBEHHBIMN CPEACTBAMMN.

Mpumepbl
Xapakrepuctuka in  vitro uUnNoOCTPaTUBHbLIX COEAUHEHUM nNO AOAaHHOMY

N300peTeHUuro

Mpumep 1. Cnocob namepeHns MHAMO6MpPoBaHUA MOHHOTO KaHana TRPA1
CoegnHenna copmyn (1), () wm  (lIl) wvHMbupyror kaHan TRPA1, «kak
NPOAEMOHCTPUPOBAHO MNyTEM W3MEPEHUA WHIMOUPOBAHWUS in Vitro 4enoBe4YecKkoro
TRPA1, npeacraeneHHoro B Tabnuuax AadHHbIX, MNOKasaHHblX B Tabnmye 2, C
ncnonb3oBaHMeEM npoueaypbl, onvcaHHou B del Camino et al, The Journal of
Neuroscience , 30 (45). 15165-15174 (10 Hoabps 2010 r.), BKNHOYEHHOW B AaHHbIN
LOKYMEHT  MOCPELCTBOM  CCbUIKM U PE3OMUPOBAHHBbIA - HWKE. [aHHble Ans
nHrMbuposaHmsa TRPA1 6binn nony4eHsl 3TUM cnocobomM Ans ykasaHHbIX COEAUHEHNN
dopmynel (1), (I1) nnn (lll), 1 COOTBETCTBYHOLUME AaHHBIE BKIKOYEHbI B Tabnuvuy 2 HUXe.

Bce TOKM Obinn 3ammcaHbl B KOHUIypauum LenbiX SYeeKk C  MCMoSb30BaHWEM
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ycunutenen EPC-9 n EPC-10 u nporpammHoro o6ecnedeHns Patchmaster (HEKA) nnm
aHanormn4yHoro. lNary-nmnetkm nmenu conpotmenerune 1,5-3 M, n 6b1n0 KOMNEHCUPOBAHO
L0 75% nocnepoBareneHOro conpoTtuenerHnsa. CTaHaapTHbIN pacTBOP NUMETKN COCTOSAN
n3 140 mM CsAsp, 10 MM EGTA, 10 MM HEPES, 2,27 mM, 20 MgClz, 1,91 mM CaClz n
80 0,3 MM Naz GTP ¢ pH, goBegeHHbIM fo 7,2 ¢ nomowpto CsOH. Kpome Toro, MoxHo
ncnonb3oBaTb pacTeop, cogepxawmn 145 mM CsCl, 10 MM HEPES, 10 MM EGTA 1 go
0,3 MM Naz GTP n 1 mM MgCl2 (pH 7,2, noBeaeHHbin ¢ nomowbto CsOH). CtaHgapTHbIV
pactBop Ans BaHHbl cogepxan 150 mM NaCl, 10 mM HEPES, 10 mM rntokosebl, 4,5 MM
KCI, 1 MM EGTA, 3 MM MgCl2, pH gosogunu o 7,4 ¢ nomowbto NaOH. B HekoTopbIx
cnyyasx smecto EGTA gobasnsanm 2 MM CaClz, a koHyeHTpaumio MgClz ymeHbLwanun o
1 MM.

HaHHble nonyyanun nmbo nyTem HenpepbiBHOW 3anucu npu -60 mB, nmubo nytem
nofayn HanpsKeHUsa NMHEMHO OT yaepxuBarowlero noteHuymana -40 mB kaxgble 4 c.
HenpepsbiBHbie 3anmcn cobupanu npm 400 My ¢ undposon punbTpaumen B aBTOHOMHOM
pexume npu 10 'y ana npeacraenenns. NageHna HanpskeHns npumenanu ot -100 mB
nnu -80 mB o +100 mB nnun +80 mB B TeueHne 400 mc, 1 fanHble nonyyanu npu 10 Ky,
n puneTpoBanu npu 2,9 kM. BHyTpeHHME 1 BHELHME TOKM BbInn NnpoaHannanpoBaHbl 1
NMHENHBbIX M3ameHeHu npun -80 n 80 mB, cooTBeTcTBEHHO. [NonpaBka Ha noTeHuman
XNLKOCTHOrO Nepexoaa He UCnonb3oBanach.

PacTtBopbl MEHSiNM, WCNONb3ys rPaBUTALMOHHYIO CUCTEMY HEMNpPepbIBHOW
dokanbHOM nepdysnn. Ona AOCTMKEHUA ObICTPbIX M3MEHEHUMA TemnepaTypbl, ABa
KOHTPONS TemnepaTypbl U Nepdy3nOHHbIE CUCTEMBI Dbl NPUMEHEHBI OAHOBPEMEHHO.
Ana Temnepatyp, npeBbiLarOWmMX UM paeHbix 22°C, ucnonb3oBann OunonspHbIv
perynatop temneparypbl Warner Instruments (TC-344B) 1 BCTpOEHHLIWM HarpeBaTenb
(SHM-8). ina Temnepatyp Hwxe 22°C ncnonb3oBanu perynsatop temnepatypbl Warner
Instruments (CL-100) n moayne Tennosoro oxnaxaenHus (TCM-1). TemnepaTtypbl Obinm
noaTBEPXKAEHbI C Ucnone3oBaHuem Tepmuctopa (Warner Instruments, TA-29), npn sTom
TemnepaTtypbl B U3MEPEHHOW sYenke, No oueHkam, Obinn B npegenax +/- 2 ° C ot
COOBLLEHHBIX.

AHTaroHnctmnyeckne apdpektel coeguHennn dopmynel (1), (1) nnm (lll) npotms
yenoseuveckoro TRPA1 («hTRPA1») B KOHUrypaumm ¢ doparMeHTOM Ha LENYH AYENKY
OUEeHMBannM C WCNOMb30BaHWEM aHanusa in vitro, onucaHHoro Bbiwe. Tekyuwas
npotectMpoBaHHaa aktmBaums coctaenana 10 mkM  AITC, wn TecTupyembie

KOHUeHTpaunn sapbuposanucet ot 320 nM go 3,2 mkM.
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CoeanHeHns No gaHHoOMy M30DPETEHUIO TakKke TECTUPOBaNN Ha pacTBOPUMOCTb
B HOpMarnbHOM pacTtBope PuHrepa. Bkpatue, pacTtBOpUMOCTb COeANHEHNSA ONpeaenanm
pacTBOPEHMEM CTaHAapTHOro gnanasoHa obvemoB 10 MM 3anaca IMCO coeauHeHun
B HOpmarnbHoM pacteBope PuHrepa (pH 7,4 npm komHatHoM Temnepatype). lMocne
nepemeLlumBaHna n MHKybaumm B TeyeHne 40 MWUHYT MPU KOMHATHOW Temnepartype
pacTBOpbl (PUNBTPOBanNKM, racunu aueToOHUTPUIIOM W aHanuanmpoBann C MOMOLLbIO
XWAKOCTHOW xpomaTtorpaduun. lNMpenensl pacCTBOPUMOCTU ONPEAENANN NYTEM CPaBHEHNSA
CO CTaHAapTHOW KPUBOW. BbINo yCTaHOBNEHO, YTO nNpeaen pacTBOPUMOCTU NpeBbILLaeT
31,3 MKM. PacTBOpUMMOCTb YyKasblBaeTCs kKak «bonblue, 4Yem», ecnu Habnogaetca
yBenMYeHne mexay nocrnegHmMm 2 npoTecTUpoBaHHbLIMU pa3eieHnamm bonee 4yem B 2
pasa.

B Tabnuuye 2 npuBeaeHbl 3Ha4YeHUs pactBOPUMOCTU 1 3HaveHnsa 1Cso hTRPA1,
AOCTUrHYTbIE ANA TECTUPYEMbIX COEAUHEHNIA.
Tabnuua 2. AHTaroHnctTuueckme 3pdekTbl CoOeAUHEHNN NMPOTUB YEyI0BEUYECKOro
TRPA1

Ne PactBopmumocTb
hTRPA1 IC =0
CoepuHeH (MkM)
(HM)
ns
100 >10000 >31,3
101 559 >31,3
102 172 >31,3
103 47.6 >31,3
104 7090 >31,3
105 566 >31,3
106 - >31,3
107 - >31,3

dddhekTUBHOCTL Iin  Vvivo WUNIKOCTPATUBHbLIX COAUMHEHUMUA no AaHHOMY

N300peTeHUuro

Mpumep 2. DopmanuHoBasa Mogenb
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UnniocTpaTuBHble COEAMHEHWA MO AaHHOMY M300peTeHuo MoryT ObiTb
ncnbiTaHel B TecTte C  OopManuH-MHAyUMpoBaHHOM 6onbto, onyOBrnmMkoBaHHOM
Dubuisson et al., Pain 1977 Dec; 4 (2): 161-74 (NONHOCTbLIO BKMOYEHa B faHHOe

onMcaHne NocpeaCTBOM CChINKM).

Mpumep 3. O6WMe aKCNepuUMeHTarbHbIe Npoueaypbl

O6uwme npouenypsbl

Bce peakumn npotekann B MHEPTHOM atmocdepe, 0bbIMHO B a3oTe. Bce HeBOAHbIE
peakumn NpOBOANNN C UCMONb30BaHMEM pacTBopuTenen. Bece peakumm nepemelumsanm
nMBO C NOMOLLIBIO MarHUTHOM MeLLarnkm, NMbo MexaHN4YeCcKUM NepemMeLLBaHNEM CBEPXY.
Mpepnonaraercs, 4YTO BCE HAaCbIWEHHbIE OKCTPAKLUMOHHBIE PacTBOPbl SABMAKOTCA
BOAHbIMM  (Hanpumep, HacbiweHHbIM NH4Cl). Cywka opraHuyeckux pacTBOpoOB
ocCyLlawLWMM areHToMm nogpasymeBaeT, 4YTO OCyLlalwWuin areHT yganani  u3
OpraHNM4eckoro pacreopa punbTpoBaHneM. Xpomartorpadpms OTHOCUTCS K KONOHOYHOM
xpomatorpapum Ha cunukarene. [lpenapaTmBHYO TOHKOCMOMHYIO XpomaTtorpaduto
(TCX) npoBoannu Ha nnactuHax. KoHueHTpauusa peakumMoHHbIX CMecen nogpasymeBaeT
KOHLEHTPMPOBaHME MpPU  MOHWKEHHOM AaBMEHMM W UCMOMb30BaHME POTOPHOrO
ncnaputens. Cyluka KOHEYHbIX NPOAYKTOB NoAPa3yMEBAET CYLLKY B YCNOBUSAX BbICOKOMO
Bakyyma. ObpaboTka ynbTpasBykOM MogpasymMeBaeT UCMOMb30BaHME yrbTPasByKOBOW
BaHHbl. Bce panHble 'H-AMP nonyyanu npu 400 MIu. Macc-cnektpbl nonyyany B
pPEXMME MONOXUTENBHBIX MOHOB W NPEeACTaBNeHbl Kak MPOTOHUPOBaHHbIE YacTuLpsl MH*.
KXMC nposogunu Ha npubope SHIMADZU LCMS-2010EV (Chromolith SdeedROP,
konnoHka  RP-18e. 50x4,6  mMm. nogswxHas  asa: Pacteoputens A
CH3CN/H20/HCOOH=10/90/0,05. Pacteoputens B: CH3CN/H20/HCOOH=90/10/0,05.
0.8MMH@10%B. pagnent 2,7 muH (10-95% B), 3atem 0,8 MMH@95% B. CkopocTb
notoka: 3 mn/muH. Temnepartypa: 40°C). lNMpenapaTtneHyo BAOXKX npoBogunnmn takke Ha
npmnbope SHIMADZU LC-8A. (KonoHka: YMC Pack ODS-A (150*30mm, 10 mkm)) mnum LC-
B6AD (kononka: Shim = Pack PREP-ODS-H (250*20mMm, 10 MkMm)) ¢ Y®-06HapyeHWeM,
KOTOPOE KOHTPONMMPOBanoch C MomMoupto pacteopa LC nporpammHoro obecneveHus
Chemestation, ¢ H20 (0,1% HCOOH) n MeOH (CH3CN) B kayecTBe nogsmKHOW dasbl npu
YKa3aHHOW CKOPOCTM nOTOoKa. XupaneHyto BIXXX npoBogunu € MCNONb30OBaHWEM
konoHkn CHIRALPAK IB (150*4,6mMM, 5 MKM) C MOABWXKHOM (ha3on, COCTOALEN W3
rekcaHos/EtOH (65/35, 0,8 mn/muH, Bpemsa nporoHa 25 muHyT) npn 30°C, ncnonbaya 15

MKn obbema BBoga npobel (1 mr/mn B MeOH) n Y®-geTektop yCTaHOBMNEHHbLIW Ha
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220/254 Hwm.

CokpalweHus:
Bn

DCM

DIC

DMAP

DMF

DMSO

EDC

EA

MpocToun admp
Y

HOAc

HOAT

LAH

MeOH

MWH

n-BulL.i

Pd/C

PE

KT

Hacbiw. BoAgH.
SEM

TBAI

TEA

TFA

TCX

THF

BeHaunn

ANXITOPMETaH.
N,N'-gumsonponunkapbognnmmg
4-AMMETUNaMUHONMPULANH
N,N-gumeTundopmammg
AumeTtuncynbdgokens,
1-3T1n-3-(3-aumeTunammHonponun)kapdognnmmg
JTunauerar

AN3TUIOBBLIN 3Up

Yacos

YKCyCHas KucroTa
1-rnapokcn-7-asabeH3oTpmnason
NUTUAGNIOMUHNNTNAPUA
MeTaHon.

MUHYT

H-ByTUnnNnTUIA

nannagum Ha akTMBMpoBaHHOM yrne, 0bbiuHO 10% nannagus
NeTpoOnNenHbIN 3pup.

KOMHaTHas Temnepartypa
HacbILeHHbIN BOAHbIN
2~(TPUMETUICUINNI) STOKCUMETUN
TeTpabyTnammoHum noana
TpUaTUNamMmH

TPUdTOPYKCYCHaa KMcnoTa

TOHKOCIOMHas xpomarorpadus

TeTparngpodypaH

Mpumep 4. Cunte3 coeguHeHunn 100, 101, 106 n 107
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éEM

KzCO3/ DMF Tonyon

cHN’§ 1 - Kz;\(;dNal \(\ /UJ:M[ el Wﬁ@mﬁg’ﬁhﬁg/

= / N /N
9 CF3 10u 10 —‘{Cps ”(CFS
X: CH un X=CH, 10 X=CH: 101

X=N, 10° X=H: 100

o J«IW{

K2CO3 é:D =<
3
CF3
X=CH: 107
X=H: 106

lNonyyeHue coeQuHeHuUs 2

0
H,N” N7 N 1. BnBr/DMSQ N
HN
o 2. HCl )i >
HO» -O\/OH HZNJ\\ N

N
1H6 2

K pacteopy 1 (84 r, 297 mmons) B DMSO (300 mn) gobasnanu 6eHsnnbpommg, (60

r, 353 mmone). Cmecb nepemewmBanu npu 50°C B TeyeHWe Houn. 3artem CMecChb

10  oxnaxganu 4o komHatHou Temnepatypbl 1 gobasnanu HCI (300 mn, 2 monb/n), u cMecb
nepemelwwmsanu npu 70°C B TeyeHne 2 yacoB. PeakumoHHy0 CMecCb oxnaxganu Ao

KOMHaTHOW TemnepaTypbl, PUbLTPOBaNM U 0Caf0oK NPOMbIBanM BOLOW WU 3TAHOMOM U
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CyLUmnmM B Bakyyme, C nonydeHumem 2 (55 r, Bbixog 76,8%) B BUAE Ceporo TBepaoro

BELLECTBO.

lNonyyeHue coeduHeHus1 3

NaNO,/AcOH N
HN N ——r s HNT Yy
)\\)ﬁ;,\? O)\H N/>

2 3

K pactsopy 2 (40 r, 166 mmons) B HOAc (480 mn) un Boge (60 mn) gobasnsanu
HUTPUT HaTtpua (13,8 r, 200 mmone) B Boge (10 mn) npu 50°C no kanngam, CMmechb
nepemewmBanm npu 50°C B TeueHMe 1 yaca, 3aTteM oxnaxganu [0 KOMHaTHOM
Temneparypbl 1 nepemeLunsany ewle 2 yaca. Cmecb ounbTpoBanu, 0cagok NPoMbIBanu
BOAOW N 3TaHOMOM W cywmnm, ¢ nonydeHnem 3 (38 r, Bbixog 94,6%) B BUAE XKENTOro

TBEPAOro BelecTsa.

IMonyyeHue coeQuHeHus 4

o o

HN N SEMCI HN)tN
P L2 K,COyDMFE A IN/>

') N N O N
H

K pacteopy 3 (28 r, 115,7 mmonb), kapboHata kanusa (32 r, 232 mmons) B8 DMF
(300 mn) pobBaenanu SEMCI (19,2 r, 115,7 mmonb) npu 0°C no kannam, peakumoHHYHo
CMeCb MepemMelmBann npyv KOMHAaTHOM Temnepatype B TEYEHMEe HOouM nocne
fobaenenHns. Cmecb BbinvBanu B NeasHyto Bogy u akctparmposann EA (100 mnx3),
3KCTParnpoBaHHbIE OpraHUYECKME CINOW MPOMbIBaNM BOLOW, PacCoioM U CyLUWUIM Hag,
6e3BogHbIM CynbaToM HaTpus, 3aTEM KOHLIEHTPUPOBANW, OCTaToOK ouMani onaLw-
xpomarorpadpuen Ha cunukarene (PE/EA=1:1) ¢ nonyyeHuem 4 (15 r, Boixog 34,8%) B

BMAe ©enoro TBepAOro BeLLEeCTBa.

lNonyyeHue coeduHeHusi 6
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i f@ 9 1
AN NN B Ao O NN
T, s T 1T
07 N7 N K,COyDMF 07 N7 "N
SEM SEM
4 6
K pacteopy 4 (15 1, 40,3 mmonb) u kapboHata kanusa (11,1 r, 80,6 mmone) B DMF
(150 mn) pobasnann meTundbpomauetar 5 (12,2 r, 81 Mmornb), U CMECb NepemMeLLVBanm
NpWY KOMHaTHOM Temnepartype B TedeHMe HOYN. PeakynmoHHYHo CMeCh BbinmMBanu B BOAY,

n ocagok cobupann ¢ nonydeHnem 6 (14 r, Boixog 78,2%) B Buae 6enoro TBEPAOro

BELLECTBA, KOTOPOE HEMOCPEACTBEHHO UCMONB30BANM Ha CNedyoLen cTaguun.

lNonyyeHue coeduHeHusi 7

305 e

EtOH
SEM

6 7

K pacteopy 6 (8 r, 18 mmonb) B sTaHone (50 mn) gobasnanu snaxHbin Pd/C (0,8
r, 50% B H20), 3apskann H2 B 6annoHe n CcMecb nepemelumBan npyv KOMHaTHOW
TemnepaTtype B atmocdepe Hz B TedeHne Houn. PeakumOHHyt0 cMmechb ounbTpoBan
yepes Crov LUenuTa M KOHUEHTpUpOBanu, ¢ nonydyeHuem xenaemoro 7 (5,4 r, 85%
BbIXOZ) B BUAE CEeporo TBEPAOro BELLECTBa, KOTOPOE HEMOCPELCTBEHHO NUCMONb30BanNm

Ha cneayoLwen ctagun.

lNonyyeHue coeduHeHus1 8

— " . T |
Tonyon N'o OA\N ‘N

O H
O R J\H oH Ny IIL
0 {l\ - N/X
SEM SEM

K pactBopy 7 (5 r, 14 wmmone) B Tonyone (40 wmn) pobaesnsnn  N-
rmppokcmnadeTmmmgammng, (2,07 r, 28 MMOnb), 1 CMECh NepemMeLLBani Npu KUNSYeHUn ¢

O6paTHbIM xonogunnbHUKOM B TE€YEeHNE HO4YN. PeaKLI.I/IOHHyI-O CMeCb BblniMBanu B BO4y U
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aKCcTparnpoBann EA (x4), skcTparMpoBaHHblE OpraHNYecKne Criou KOHLEHTPUpOBanu 1
ocTaTtok oumwann dnaw-xpomarorpadpuen (EA) Ha cunukarene ¢ nonydenmem 8 (3,

BbIxog 56,7%) B Buge 6enoro TBepaoro BeLECTBA.

lMonyyeHue coeduHeHut 10 u 10’

o) Py . o )

! . _

{3y A s
éEM

/N 7N
—;g, SEI\A i
8 9 Fs 10u 10 Fa
X CH wunnl X=CH, 10
X=N, 10’

K pacteopy 8 (1,5, 3,97 mmone), 9 (1,0 akB.) (nmbo X=CH nnn X=N) n kapboHata
kanusa (1,1 r, 8,0 mmons) 8 DMF (30 mn) gobasnsanu nogug Hatpus (1,2 1, 8,0 MMOnb) n
nepemMeLumBani npm KOMHaTHOM TemnepaTtype B Te4eHe Houn. Peakumio racunv Bogom
n akctparmpoBanu EA (x3), akCTparMpoBaHHblE€ CrOM MPOMbIBanNM BOAOW, Pacconom,
cywmnn Hag 6e3BoaHbIM CynbaTtoM HaTPUsS U KOHLEHTPUPOBANM M OCTaToOK o4vMLanu
dnaw-xpomatorpadpmen Ha cunukarene (PE/SA=1:1) ¢ nonyyenmnem 10 : 1,5 r, BbIxoa

56,2%:; unn 10" : 1,4 1, BbIxoa 52,4%) oba B Buae 6enoro TBepA0ro BeLecTaa.

lMony4yeHue coeduneHut 100 u 101

AR e
SEM =
10u 10' ’%Fs ::g:,:s

X=CH, 10 X=CH: 101
X=N, 10' X=H: 100

K pactBopy 10 nnm 10' (10: 1,5, 2,23 mmone;, unn 10" 1,4 r, 2,08 mmorne) B EA
(50 mn) gobasnann HCI/EA (2 mone/n, 10 mn). Cmecbk nepemeLlumBany Npy KOMHaTHOW
Temnepartype B TEYEHME HOYM, 3aTeM KOHLEHTpupoBanu,, W OCTaTtoK ouuanv
npenapartneHon BOXXX ¢ nonyyenmem (CoegmHerne 101: 0,6 r, Bbixoa 73,8%, yicTtoTa
>95% ; unn coegmHenne 100: 0,9 r, Bbixog 79,7%, uictoTta >95%) oba B Buge Genoro

TBEPAOro BeLLecTBa.
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AHanutTuyeckue aaHHble CoeguHeHus 101:
TH AMP DMSO-ds 400 MI'yy

5 12,28 (c, 1H), 11,25 (c, 1H), 9,66 (c, 2H), 8,35 (c, 1H), 8,12 (8, J = 7,6 Ty, 1H), 8,05-
7,98 (M, 2H), 5,79 (8, J = 7,2 T, 1H), 5,27 (a4, J = 24,0 Ty, 16,8 'y, 2H), 2,26 (c, 3H),
1,88 (4, J = 6,8 'y, 3H);

KXMC (ESI): m/z 543 (M+H)",

BIXX: >99,9% (254 HM, MeOH), >99,9% (220 Hm, MeOH), >99,9% (254 Hm, ACN),
99,1% (220 Hm, ACN).

AHanutTunyeckue aaHHble CoeaguHeHuns 100:
TH AMP DMSO-ds 400 MI'y,

12,32 (c, 1H), 11,64 (c, 1H), 9,70 (c, 2H), 9,35 (c, 1H), 9,23 (c, 1H), 8,38 (c, 1H), 5,80 (a,
J=6.4Ty 1H), 527 (an, J = 22,4 Ty, 16,8 'y, 2H), 2,26 (c, 3H), 1,90 (a, J = 6,8 Iy, 3H);

XKXMC (ESI): m/z 544 (M+H)",

BOXX: 97,7% (254 1M, MeOH), 98,4% (220 1M, MeOH), 97,7% (254 Hm, ACN), 97,9%
(220 Hm, ACN).

lMonyyeHue CoeduneHust 106 u CoedurHeHnusi 107

0 0
D e Ve R e
N
TN N HN’( / SN N HN’( /
\ﬁﬁ&> N oot N
o H N / SN KiCOs 0 N“ N 7B
= CDs N=(
CFs CFy
X=CH: 101 X=CH: 107
X=N: 100 X=N: 106

K pacteopy (101: 340 mr, 0,63 mmonb nnmn 100: 490 mr, 0,9 mmonb) n kapboHara
kanua (1,2 aks.) B8 DMF (30 mn) goBasnanu CDsl (1,2 3kB.), 3aTem nepemMeLumsany npm
KOMHaTHOM Temneparype B TeyeHne Houn. CMecCh BbINMBanu B NeasHyr0 BOAY M 0CafoK
cobupanm ¢ nony4deHnem xenaemoro npogykra (107: 0,21 r, Bbixog 59,6%, uncrorta
>95%; nnn 106: 0,37 r, Bbixog 73,4%, unctota >95%) oba B Buge Henoro TBEpaOro

BELLecTBa.

73



10

15

20

AHanutTuyeckue aaHHble CoeguHeHun 107:
TH AMP DMSO-ds 400 MI'yy

512,28 (c, 1H), 9,66 (c, 2H), 9,34 (c, 1H), 9,23 (c, 1H), 8,47 (c, 1H), 5,82 (c, 1H), 5,84-
5,79 (m, 1H ), 5,32 (1, J =20,0 Ty, 2H), 2,33 (c, 3H), 1,91 (a, J = 7,2 My, 3H);

KXMC (ESI): m/z 560 (M+H)",

B3XX: 96,7% (254 1M, MeOH), 96,9% (220 Hm, MeOH), 98,0% (254 Hm, ACN), 98,4%
(220 Hm, ACN).

AHanutTunyeckue aaHHble CoeguHeHusn 106:

1H AMP (DMSO-ds 400 MI'y) 3 11,66 (c, 1H), 9,70 (c, 2H), 9,35 (c, 1H), 9,23 (c, 1H), 8,38
(c, 1H), 5,80 (a, J = 6,4 'y, 1H), 527 (aa, J = 22,4 'y, 16,8 'y, 2H), 2,26 (c, 3H), 1,90
(&, J=6,8Tu, 3H),

KXMC (ESI): m/z 561 (M+H)*;

BOXX: 99,5% (254 1M, MeOH), 99,7% (220 Hm, MeOH), 99,0% (254 Hm, ACN), 99,0%
(220 Hm, ACN).

Mpumep 5. Cunte3 CoeguHeHun 102 n 104

U, it

EtOH/H 0

11 102

N

e
I

104

/ N

:<c: Fs

K pacteopy 11' (1,0 r, 1,8 MMOnb, CMHTE3NPOBAHHOIO Kak coeguHeHne 106 m3
coegmHeHns 100, Ho mncnone3ys CHsl smecto CDsl) B8 EtOH (60 mn) u H20 (30 mn)
nobaensann xenesnole onunku (500 mr, 9 mmonb) n NH4Cl (480 mr, 8 mmonb), w

CycneHsmo Harpesanu npu 60°C 1 npogormkany nepemMeLlnBaTtb B TeYEHME 2 4acoB.
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Cwmecb oxnaxaanu 40 KOMHaTHOM TemnepaTtypbl U PUNbTPOBany Ha NOAYLLKE U3 LLeNnTa,
N pUNbTPaT KOHLEHTPMPOBANM MpPU MOHWXKEHHOM LaBMEHUN C MOSTyYEHUEM YEPHOrO
ocTarka, KoTopbli ounwanu npenapatmeHon BOXKX ¢ nonyyeHnem 102 (350 mr, BbIXo4
34,7%, unctoTa >95%) n 104 (180 mr, 19,3% BbIxog, uncrota >95%) oba B Buae 6enoro

TBEPAOro BeELLECTBA.
AHanutTuyeckue aaHHble CoeaguHeHun 102:
TH AMP OMCO-ds 400 MI'yy

511,63 (c, 1H), 11,05 (c, 1H), 9,70 (c, 2H), 9,35 (c, 1H), 8,43 (c, 1H), 5,85-5,80 (m, 1H),
4,77 (pa, J = 25,2 Ty, 17,6 Ty, 2H), 3,76 (c, 3H), 2,51 (¢, 3H), 1,92 (8, J = 7,6 'y, 3H);

XKXMC (ESI): m/z 561 (M+H)*;

BIXKX: 98,4% (254 Hm, MeOH), 98,5% (220 Hm, MeOH), 98,4% (254 Hm, ACN), 98,6%
(220 Hm, ACN).

AHanuTuyeckme gaHHble CoeguHeHun 104:
TH AMP DMSO-ds 400 MI'yy

511,64 (c, 1H), 9,71 (c, 2H), 9,36 (c, 1H), 9,23 (c, 1H), 8,40 (c, 1H), 7,50 (c, 1H), 5,88-
5,83 (M, 1H) 4,36 (M, 2H), 3,46 (c, 3H), 1,91 (8, J = 7,2 T, 3H);

KXMC (ESI): m/z 519 (M+H)";

BOXX: >99,9% (254 HM, MeOH), >99,9% (220 Hm, MeOH), >99,9% (254 Hm, ACN),
>99,9% (220 Hm, ACN).

Mpumep 6. Cunte3 CoeguHeHun 103 n 105
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Wcnonbaysa Ty e npoueaypy, 4To U ansa cuHtesa coeanHeHun 102 n 104, Ho
ncnonb3ya 11 B KadectBe UCXoAHoOro marepuana, Mol nonyyunu 103 (310 mr, BbIxog,
30,8%, umctoTta >95%) n 105 (60 mr, BbIxoa 6,4%, >95%) oba B Buae 6enoro TBepaoro

BeLlecTea.
AHanuTuyeckme gaHHble CoeguHeHusn 103:
TH AMP DMSO-ds 400 Ml

5 11,26 (c, 1H), 11,04 (c, 1H), 9,67 (c, 2H), 8,41 (c, 1H), 8,12 (8, J = 7,6 Ty, 1H), 8,05-
7,98 (M, 2H), 5.83-5,79 (m, 1H), 4,83 (aa, J = 27,2 Ty, 17,2 Ty, 2H), 3,47 (c, 3H), 2,12 (c,
3H), 1,90 (4, J = 7,2 Ty, 3H):

XKXMC (ESI): m/z 560 (M+H)";

BOXX: >99,9% (254 HM, MeOH), >99,9% (220 Hm, MeOH), >99,9% (254 Hm, ACN),
>99,9% (220 Hm, ACN).

AHanuTuyeckue aaHHble CoeguHeHus 105:
TH AMP DMSO-ds 400 MI'y,

5 11,27 (c, 1H), 9,67 (c, 2H), 8,39 (c, 1H), 8,12 (a, J = 7,6 'y, 1H), 8,05-8,00 (m, 2H),
7,51 (c, 1H), 7,01 (c, 1H), 5,86-5,82 (m, 1H), 4,38-4,36 (M, 2H), 3,46 (c, 3H), 1,89 (g, J =
7,2 Ty, 3H);

KXMC (ESI): m/z 518 (M+H)";
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B3XX: 95,5% (254 1M, MeOH), 96,4% (220 Hm, MeOH), 96,1% (254 Hm, ACN), 97,1%
(220 Hm, ACN).

SKBUBAIEHTHI

PackpblTe  kaxaoro nateHTa, naTeHTHOM 3asBkM M nybnukauum,

NPOLMTUPOBAHHBLIX B AAHHOM AOKYMEHTE, HaCTOSALUMM BKMOYEHO B LaHHbIA LOKYMEHT
NOCPEACTBOM CCbINKM BO BCEN UX NOSMHOTE. XOTS 3TO M30BpeTeHne Bbino packpbITo CO
CCbINTKOM Ha KOHKPETHbIE acnekTbl, OYEBMAHO, YTO ApYyrve crneuynanncTbel B AaHHOM
obnacTtn TexHWKM MOryT paspaboTaTb Apyre acnekTbl U BapnaHTbl 3TOro naobpeteHus,
He OTCTynas OT UCTUHHOW CyLHOCTM K obbema mnsobpeteHus. lNpegnonaraerca, Yto
npunaraemas opmyrna n3obpeTeHns BKNHOYaeT BCE Takme acnekTbl U SKBMBaNEHTHbIE
BapuaHThbl.

JTrobown nateHT, nybnnkauma unuv apyrov matepman packpbiTUA, NONTHOCTBIO U
YaCTMYHO, KOTOPbIN YKa3aH Kak BKIMHOYEHHbIN B AaHHbIA JOKYMEHT NOCPELCTBOM CChISNKH,
BK/OYAETCS B AaHHbIM LOKYMEHT TONMbKO B TOW CTEMEHW, B KOTOPOW BKIHOYEHHbLIN
MaTepuan He NMPOTUBOPEUMIT CYLLECTBYIOLLMM ONpeaeneHnam, 3aaBrneHnsaM Unmn 4pyromy
Habopy maTepuanoB packpbITUS NOAaHHbIX B JAHHOM packpbITun. Kak TakoBoe, 1 B TOM
CTeneHu, B KOTOPOM 3TO HEOOXOAMMO, faHHOE PackpbITUE, B IBHOM BUAE U3MOXEHHOE B
LaHHOM [OKYMEHTe, $BNSeTCA MNPeMMYLLECTBEHHbIM MO OTHOLUEHUIO K NoBoMy
NpoTUBOpEYaLLeMy Martepuany, BKMHOYEHHOMY B AaHHbIA LOKYMEHT MOCpencTBOM
CCbINKW.

XoTa 370 n3obpeTeHne ObINo KOHKPETHO MPOAEMOHCTPUPOBAHO M OMUCaHOo CO
CCbiNKamMy Ha ero npeanoYTUTENbHbIE BapWaHTbl OCYLLECTBMEHUS, cheumanuctaM B
AaHHOW 06nacTn TEXHWKN AOMKHO ObITb MOHATHO, YTO B HEro MOryT ObiTb BHECEHDI
pasnuMyHble M3MEHEHUS B OpMe W AeTansx, He BbiIxoas 3a npegensl obvema

N300peTeHMs, OXBaTLIBAEMOrO NpunaraeMomn opmynon n3obpetTeHuns.
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®OPMY/IA USOBPETEHUA

1. CoeauvHenne dopmynel (1):
o X
« X L1
O 7)\N N" R,
RIN N H
Ad
0”"N" N
R? ()

NN ero papmaleBTUYECKN NpUEMIIEMas Conb, T4e:
X npeacraensaet cobomn N nunum CH;
R' npeacrasnseT cobon C2-Ce ankun, C2-Ce ankennn, C2-Ce ankuHun, -C1-Ce ankun-O-
Co-Cs ankun, -Co-Ces ankmn-0-C1-Cs ankun, -C1-Cs ankmn-C(QO)-Co-Cs ankun, -Co-
Ce ankmnn-C(0)-C1-Cs ankun, -C1-Cs ankmnn-C(O)N(R")2, -C1-Ce ankun-CN, -C1-
Ces ranoankun, apwun, retepoapuin, reTepoLmKnuIi, retepoapunankmn nnm
reTepOLMKNUNANKUI, Kaxabi N3 KOoTopbix 3ameltieH (R8)1.7;
R? npeacrasnset cobon H nnn C1-Cs ankum;
R3 npeacraenset cobon H nnn C1-Cs ankunm;
R* npencraensier coboin retepoapun, Heoba3aTensHO 3amelleHHbIN (R5)1-3;
R® Hesasucmmo npegcrasnset cobon H, C3-Cio retepouuknun, C1-Csz ankun, Ci-
Cs ankokcu, -C1-Cs ankunn-0-Co-Ces ankun, -Co-Cs ankmn-0-C1-Ce ankmn, -N(C1-
Cs ankun)z, C1-Cs ranoankun, -C1-Cz ankmn-N(R7)2 , reTepouyknmnankun, rarno unm
LMaHo, KapKabl U3 KOTOPbIN HeobasaTensHo 3amelleH (R®)1-3;
R® HesaBucumo npeacTasnsaet cobont H, C1-Ces ankun, C2-Cs ankenun, C2-Cs ankuHmn,
C1-Cs ankokecm, C1-Cs ranoankun, rmgpokcu, apun, reTepoapun, reTepoLmKnmn,
apunankun, apunokcu, reTepoapunoKkCu, apunankokCu, reTepoapunankokeu,
reTepoapunankvn, ranoarnkun, KeTo, umMaHo unv rano unu asa R® Bmecte ¢ atomamu, k
KOTOPbLIM OHU NPUCOELMHEHBI, MOTYT 0Bpa3oBbiBaTh HeOBA3aTENBHO 3ameLleHHoe 3-7-
YreHHOe KOMbLO;

R’ npeacrasnset codon H, C1-Ce ankun unu C1-Ce ranoankur; n
R® npeacrasnset codont H, CH2D, CHD2 unu CDa.

2. CoeauHenvre no n. 1, otnuyarowleecs Tem, yto R' npegcrasnaet coboun
FMAPOKCUNPONMI, TMAPOKCUITUM, KETONEHTUN, MMAPOKCUMETUN, MUPUAVHUIIMETU,
OKCasonUIMeTUn, METUNM3OKCA30NUNMETUN, OKCETAHUNMETUI, OKCaaMas3onunmMeTun,
METWUNOKCaAMNa3onNUMIMETUN, METOKCUSTUI, MMAPOKCMMETOKCUMIPONNIT,
METOKCUMKETONPONUI, KETOMETUNOYTUN, KETONPONWUI, KeToOyTUN, aueTaMmmao,
LMaHoOMEeTWM, MeTUnaueTammao, TpUpTopaTUn, TPUTOPAPONUA UK By TUHMI.
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3. CoeaunHeHve no ntoboMy 13 NpeablayLmnx NyHKTOB, OTNNYalOLLEEC TEM, YTO

R' npeacrasnsaet cobou
N

N S .
| | g B

P N o\N/ * N\O '

* 3 N

o1 L
o\N/ . o— | | N .

/N: / \H/\ /\{(\ \O/\H/\*

O\N/ , 0 ,
O , OH . OH ,

o)

nnn

4. CoeawnHeHne no nobomy 13 NpeabiayLMx NyHKTOB, OTNINYaOLWLEECa TEM, YTO
R' npeacraesnaeT cobow retepoapunankin, HeobsasaTensHoO 3ameLleHHbIN (R7)1-4.

5. CoepuHenne no nobomy 13 npeablayLmnx NyHKTOB, OTNIMYaoLWLEECa TEM, YTO
R' npeacTtaesnaeT cobown 1,2,4 okcaamasonunMeTun, HeobssaTenbHO 3aMeLLEHHbIN
(R")1-2.
6. CoeanHeHne no nobomMy 13 Npeabliaywmx NyHKTOB, OTNMYaroWEECa TEM, YTO
YN
N
\o

R' npeacrasnsaet cobou
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7. CoepuHeHune no noboMy 13 NpeabIayLLIMX MYHKTOB, OTMNMYalOLLIEECS TEM, YTO
R? npeacrasnsaeT coboin MeTun.

8. CoeguHeHne no noboMy 13 NPeabIaYLLIMX NMYHKTOB, OTNMYalOLLIEECS TEM, YTO
R? npeacrasnseT cobon H.

9. CoeguHeHune no noboMy 13 NPeabIAYLLIMX NMYHKTOB, OTNMYalOLLIEECS TEM, YTO
R3 npeacrasnsaeT cobon H.

10. CoepunHeHme no nobomy 13 NpeabiayLmx NyHKTOB, OTNMYaroLweecs TeM, YTo
R* npeacrasnsaeT cobon 6-4neHHbIN MOHOLMKINYECKMI reTepoapun, HeobasaTensHO
3ameLleHHbIn (R®)1.3.

11. CoepunHeHme no nobomy 13 npeabiayLmx NyHKTOB, OTNMYaroWeecs TeM, YTo
R* npeacrasnseT cobor NMPUAVHWN, MTUPUMUANHUI, MMPA3UHUI UM MUPUAA3UHI,
KaxabI N3 KOTOPbIX 3amelLieH (R%)1-2.

12. CoenuHeHue no nbomMy 13 NpeabiayLIMX NyHKTOB, OTINYatOLLEECS TEM, YTO
R* npencrasnaeT coboi

“CLCL T
| Z RS N)\R‘“’ 7 R®

S S
& < ! o
| A\ f\E j\ P
FZ F
ej N , N R® R® nunm
N
|
N/ RS

13. CoeauvHeHwne no Nbomy 13 NpeabIayLUMX NyHKTOB, OTNMYaOLWLEECA TEM, YTO
R® He3aBucMMO npeacTasnseT cobon H, npponvanHun, TpndTopmMeTun,
TPUATOPSITUN, rano, MeTUI, U30NPONUA, LMaHo, Nponun, 3T, asabuumknorekcmn,
AnTOopaszabuuUmMKNOrekcmn, MeToKCU, METOKCUSTUN, ANANKUNAMUHO NI STOKCK,
Kapkabln U3 KOTOPbLIN HeobasaTenbHO 3ameleH (R®)1.s.
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14. CoeaunHeHne no nbomMy 13 NpeablayLmx NyHKTOB, OTNMYaroLWEECa TEM, YTO
R® He3aBucumo npeacTasnsaet cobont H, -CF3, umaHomeTtun, 6pom, xmnop, pTop, MeTun,
3TWN, N30MPONWUA, LUMaHo,

R4
\N R4\N
R? .
\N R\N F F
02
, , F , F

R4
@ | J<
F F
R RQ< R
, \O/\7 F, R* nnu \O/

15. CoepaunHeHme no nobomy 13 npeablayLmx NyHKTOB, OTNMYatoWeecs TeM, YTO
R® npeacTasnsaeT cobon C1-Cz ankun unmn C1-Ce ranoankun.

16. CoeauHeHmne no NMoboMy 13 NpPeabIAYLLUMX MYHKTOB, OTMYAIOLLEECH TeM, YTO
R® npencrasnsaet cobon CFa.

17. CoepuHeHwe no nobomMy 13 NpeabIayLLMX NyHKTOB, OTNINYaOLLEECcs TEM, YTO
R* npencrasnaeT coboun

N
LA

N n R® npeacrasnset cobont CFs.

18. CoeaunHeHne no nobomMy 13 NpeablayLmx NyHKTOB, OTNMYaKOLWEECa TEM, YTO
R’ npeacrasnsaeT cobon H, metun, atun unum CFs.

19. CoeauHeHne no nbomMy U3 NpeablayLMX NYHKTOB, OTNMYaOLLIEECA TEM, YTO
R® npeacrasnsaeT coboun H.

20. CoeauHeHrve no ntobomy 13 nn. 1-18, oTnmyaroweecs Tem, 4to R® npeacraenseT
cobomn CDas.

21. CoeauvHeHve no nobomMy 13 NpeabiayLLmx NyHKTOB, OTNMYaOLLIEECA TEM, YTO
R' npeacrasnsaet cobom
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R? npeacTtasnaeTt cobont H nnu meTtun;

R* npeacrasnset cobom
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R5

X

N RS;

R® HesaBucumo npeacTasnsaeT cobon H, -CF3, umaHomeTtun, 6pom, xnop, dpTop, MeTun,
5  3TWN, M30NpONun, LUmMaHo,

R4
\N R4\N
R? .
\N R\N F =
92X
’ , F , F

R4
\N/\

F
k \)<F J<:
R4 R4 R
: \O/\, F, R* Unm \o/-

R3 npeacrasnsaet cobon H nnu metun,
R’ npeacrasnsaet codon H, metun, atun unn CF3; 1
10 R°npeacrasnset cobot H unn CDa.

22. CoeawnHeHne no nobomy 13 npeablayLmx NyHKTOB, oTnnyaroeeca Tem, 4to X
npeacraensaet cobom N.

15 23. CoepuHeHue no nbomMy 13 NpeablayLwmx NyHKTOB, OTNMYaroweecs Tem, 4To X
npeacraensaet cobon CH.

24. CoepauWHeHWe no nobomMy 13 NpeablayLumx NyHKTOB, OTNMYaKOLLEECs TEM, YTO

R' npeacrasnset cobon -CH2-retepoapun, HeobsasaTensHO 3amelleHHbIn (R8)1-2; n
20 R*npepacrasnsaeT cobon B-4neHHbIN reTepoapun, Heobsa3aTensHo 3amelleHHbIN (R)1.3.
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25. CoenunHerne no ndoMy 13 npeablayLmx NyHKTOB, OTNINYaKOLLEECS TEM, YTO
R npeacraenser cobon -CHz-retepoapun, HeobasaTensHO 3ameLleHHbIn ogHUM R;
R? npeacrasnaeT coboin MeTur;
R' npeacrasnsaeT cobown H;
5 R*npeacraenset cobon

X ’éj XN ;é AN
N R
A g

10 R® Hesasucumo npeactasnset cobot H, -CFa, umaHomeTtun, 6pom, xmop, pTop, MeTun,
3TUN, N30NPONKUA, UMaHo,

R4
\N/\

F
F F
k R R\)< J< RS
: \0/\, F, R Unm o

R3 npeacTtasnaeTt cobont H nnu meTtun;
15 R’ npeactaBnset cobon H, metun, atun unu CF3; n
R® npeacrasnsaet cobon H nnu CDs.

26. CoeawnHeHne no nobomy 13 NpeablayLmMx NyHKTOB, OTNNYaoLWLEECa TEM, YTO
coeguHeHne npeacraenset cobon coegmHermne dopmynsi (l1a):

Q %N SN |\N
H
N/)\R5

N N
"0 L
20 R® (la).
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27. CoeawnHeHne no nobomy 13 NpeablayLmMx NyHKTOB, OTNNYaoLLEECa TEM, YTO
coeauHeHne Bbl6paHO n3 prI'II'IbI BKITHOUAIOLLIEN:

S VSN
)t N/)\CF3

28. CoegwnHeHne no nbomy 13 npeablayLmMx NyHKTOB, OTNNYaoLLEeeca TeM, YTO
coeauHeHne BbIbpaHo M3 rpynnbl, BKIHOYAKOLLEN:

°£

D3 7
O = |
N
YT e,
3 AL
¢D,

29. CoeaunHenne dopmynel (11):

A o
(1)

nnu ero papmaneBTUYECKM NpUemMnemas Conb, rae:

X npeacraensaet cobomn N nunum CH;

R? npeactasnsaeT cobont H nnu C1-Ce ankunm;

R3 npeacrasnsaet cobont H nnu C1-Ce ankunm;

R* npeacraesnaeT cobown retepoapun, HeobA3aTenbHO 3amelleHHbIN (R%)1.3;

85



10

15

20

25

30

R® HesaBucmmo npegcrasnset cobon H, C3-C1o retepouuknun, C1-Cs ankumn, Ci-

Cs ankokcu, -C1-Cs ankun-0-Co-Cs ankun, -Co-Cs ankmn-0-C1-Ce ankmn, -N(C1-

Cs ankun)z, C1-Ce ranoankun, -C1-Cz ankmn-N(R7)2, reTepoumknmMnankun, rano unm
LIMaHO, KapKabln U3 KOTOPbIN Heobs3aTensHo 3ameltieH (R®)1.3;

R® HesaBucumo npeacTasnset cobont H, C1-Ce ankun, C2-Cs ankenun, C2-Cs ankuHmn,
C1-Cs ankokem, C1-Cs ranoankun, rmgpokcu, apun, reTepoapun, reTepoumKnmn,
apwnarnkun, apunokcu, reTepoapunoKkCu, apunankokCu, reTepoapunankokeu,
reTepoapunankvn, ranoarskun, KeTo, umMaHo unm rano unu asa R® emecte ¢ atomamu, k
KOTOPbIM OHU NPUCOEAMHEHBI, MOTYT 0Bpa3oBbiBaTh HeOBA3aTENBHO 3ameLleHHoe 3-7-
YrieHHOe KOMbLO;

R’ npeacrasnseT cobont H, C1-Ce ankun unu C1-Ce ranoankun;

R® npeacrasnsaeT cobont H nnu C1-Ce ankun; u

R® npeacrasnseT cobont H, CD3 nnn C1-Ce ankun.

30. CoepgumHenure no n. 29, otnnyatoLeecs Tem, 4to R® npeacrasnaeT coGort meTun.
31. CoepauHenuve no n. 29, otnnyatoLeecs Tem, Yto R? npeacrasnaeT coGon meTun.
32. CoeauHenwve no n. 29, oTnuyatoLleecs Tem, 4to R? npeacrasnset cobon H.

33. CoeauHeHwve no nobomy 13 nn. 29-32, otnuyarolleecs Tem, yto R® npeacrasnset
cobon H.

34. CoepgumHeHve no nrobSomy 13 nn. 29-33, otnunyatroeecs TeM, 4to R* npeacraenset
coB0W B-YneHHbI MOHOLIMKIIMYECKUIA reTepoapun, HeobasaTenbHO 3ameLleHHbIn (R5)1-

3.
35. CoegumHeHve no nrobomy 13 nn. 29-34, otnnyatroeecs TeM, 4to R* npeacraenset
cobor NMPUANHWA, MMPUMUANHWUIT, NMPA3UHUI U NMPULA3BUHUI, K&XAbIA U3 KOTOPbIX

sameLleH (R%)1-2.

36. CoeavHeHwve no nobomy 13 nn. 29-34, otnuyarolleecs Tem, yto R* npeacrasnset
cobon
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37. CoepguHenve no nrobomy 13 nn. 29-35, otnnyatroeecs Tem, 4to RS Hezasmcnmo
npeactaensaet cobon H, nupponuanHmn, TpuddTopMeTn, TpUTopaTUN, rano, MeTun,
N30Mponu, UmMaHo, Nponun, 3Tun, azabuymknorekcun, gudropasabuumknorekcmn,
METOKCU, METOKCUSTUIN, ANANKUNAMUHO UMM STOKCK, KaXAbIA U3 KOTOPbIX
Heobsa3aTensHo 3amelleH (R®)1.3.

38. CoeguHeHre no nrobomy 13 nn. 29-37, oTnnyaroleecs Tem, 4to RS HezasMcnmo

npeacraenaet cobon H, -CF3, umaHomeTmn, 6pom, xnop, pTtop, METUN, 3TUN,
N30nponun, umMaHo,

R4
\ R4
N
R4 \N
\N R\N F F
.
7 7 F 1

R4
\N/\

F
k \)<F J<:
R4 R? R
, \0/\, F, R nnm \0/.

39. CoegamHeHve no nrobGomy 13 nn. 29-38, oTnunyatroLeecs TeM, 4to R® npeacraenset
cobon C1-Cs ankun unn C1-Ce ranoankmn.

40. CoeanHeHrune no nobomy 13 nn. 29-39, oTnmyaroeecs Tem, 4to R® npeacrasnsaeT
coboun CFa.
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41. CoeauHenve no nn. 29-40, otnnyatoeecs TeM, 4to R* npeacraensaeT coboi

N
LA

N n R® npeacraenset cobon CFs.

42. CoeguHeHre no nobomy 13 nn. 29-41, otnnyaroeecs Tem, uto R? npegcraensaer
cobon H, metnn, atun unn CFa.

43. CoeauHeHre no nobomy 13 nn. 29-42, otnnyaroeecs Tem, uto R® npegcraensaer
coboun meTun.

44. CoennHeHne no nodomy 13 nn. 29-43, oTnMyaroLLeecs TeM, UTO

R? npeacTasnseTt cobon H nnu meTtun;
R* npeacrasnsaeT coboun

f‘ Xy ;\E\N éf N\
\@kw’ | N)\RE,, Um,
S 5
E i dn ~
ULy
N , N/ R® R® nnu
$

R® HesaBucumo npeacTaensaeT cobon H, -CF3, umaHomeTun, 6pom, xnop, dptop, Metun,
3TWN, M30MNPONUA, LMaHo,

R4
\ R4
N
R4 \N
\N R\N F F
.
, , F , F
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R4
\N/\ F

F F
R R‘*\)< Rt
k \O/\ F ’ R4 Ui \O/ .

R3 npeacTtasnaeTt cobon H nnu meTtun;

R’ npeacraensaeT cobon H, metun, atun unu CF3;
R® npeacrasnsaet cobon H nnu C1-Ce ankunm; u
R® npeacrasnaeT cobon MeTun.

45. CoegwnHeHue no nmobdomy 13 nn. 29-44, oTnmnyaroLleecsa Tem, Yto X npeacrasnget
coboun N.

46. CoegwnHeHne no nmobdomy 13 nn. 29-44, oTnmyaroLleecsa Tem, Yyto X npeacrasngaeT
coboun CH.

47. CoeanHenne no nobomy m3s nn. 29-46, oTnmyaroLeecs Tem, YTo
R2 npeacrasnsaeT coboin MeTun;

R® npeacrasnset cobout H;

R* npeacrasnsaet cobom

A, f\fN NN
©R5’ | N)\R*“’, URS’
N R
& - N N
AOHA SR
N , N/ R® RS Unu
&

R® HesaBucumo npeacTasnsaeT cobon H, -CF3, umaHomeTun, 6pom, xnop, dptop, Metun,
3TWN, N30MPONKI, UMaHo,

R4
\N/\

F
R4 R4 R4
: \0/\, F, R* Unm ~o" .
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R3 npeacrasnsaeT cobon H nnm metun;

R’ npeacrasnsaet cobon H, metun, atun unn CF3;
R® npeacrasnsaet cobon C1-Ce ankum; u

R® npeacrasnsaeT coboin meTun.

48. CoegwnHeHne no mobdomy 13 nn. 29-47, oTnMyaroLeecs TeM, YTO CoeaNHEHNe
npepcraenaeT cobon coeanHeHne dopmynel (lla):

X
9] Z
|
YN oy
TNy
© Oo)\N N
| (1a).

49. CoeaunHeHne no nobdomy 13 nn. 29-48, oTNMYaloLLEECA TEM, YTO COeANHEHNE
BbIOpaHo 13 rpynnsbil, BKnroqaroLu,eﬁ'

i
)t N/)\CFs

ZI
Z

/

-2
O
o

50. CoegnHerme dopmynbi (I):

HoN Jj:
O

UM ero hapmaLeBTUYECKN NPUeMnemMas Coflb, rae:

<L LI,

)\

(Il

X npeacraensaet cobomn N unum CH;

R? npeacrasnsaet cobont H nnu C1-Ce ankun;

R® npeacrasnsaeT cobon H, C3-C1o retepoupmknun, C1-Cs ankun, C1-C3 ankokeu, -C1-
Cs anknn-0-Co-Cs ankun, -Co-Cs ankun-0-C1-Cs ankun, -N(C1-Cs ankun)z, C1-
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Ce ranoankun, -C1-Cs ankun-N(R")2, reTepounknunankun, rano Unm UuaHo, Kaxabli 13
KOTOPbIX HeobsA3aTenbHO 3amelleH (R8)1.3;

R® HesaBucumo npeacTasnset cobont H, C1-Ce ankun, C2-Cs ankenun, C2-Cs ankuHmn,
C1-Cs ankokem, C1-Cs ranoankmn, rmapokcu, apun, retepoapun, reTepoLmKnmmn,
apwnankun, apuiokcu, reTepoapunoKkCu, apunankokCu, reTepoapunankokeu,
reTepoapunankun, ranoarskun, KeTo, umMaHo unv rano unu asa R® emecte ¢ atomamu, K
KOTOPbIM OHU NPUCOEAMHEHBI, MOTYT 0Bpa3oBbiBaTh HeOBA3aTENBHO 3ameLleHHoe 3-7-
YrieHHOe KOMbLO; U

R’ npeacrasnset cobon H, C1-Ce ankun unun C1-Ce ranoankun; u

R® npeacrasnsaeT cobont H, CD3 nnn C1-Ce ankun.

51. CoeauHenwue no n. 50, oTnmyatoleeca Tem, yto R® npeacrasnaet cobon meTun.

52. CoeauHenwue no n. 50 unu 51, oTnmyatoeecsa Tem, 4to R? npeacraenaeTt cobon
MEeTUN.

53. CoeavHeHne no nobomy 13 nn. 50-52, ornnyarolleecs Tem, Yto R? npeacrasnset
cobon H.

54. CoepguHeHve no nrobomy 13 nn. 50-53, otnnyatoLeecs Tem, 4to RS Hezasmcnmo
npeacraenaeT cobon H, nnpponmanHun, TpndToOpMETUN, TPUTOPITUN, rano, MeTun,
N30MNponun, UmMaHo, Nponun, atun, asabuymuknorekcunn, andropasabuumknorekcmn,
METOKCW, METOKCUITUI, ANanNKUNaMMHO UK STOKCU, KaXAbIA N3 KOTOPbIX
HeobsasaTensHo 3amelleH (R®)1-s.

55. CoepauHeHre no nroGomy 13 nn. 50-53, otnnyatroeecs Tem, 4To R® HeaaBMcUMOo

npeacraensaet cobon H, -CF3, umaHomeTun, 6pom, xnop, pTop, METUN, 3TUN,
N30MNponun, UmMaHo,

N S
SRS ))3 oy
AN ’\Q’F F , F

;\N/\ -

k rj RN & - v —~OCHs.

H
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56. CoegunHeHve no nrobomy 13 nn. 50-55, otnnyatroweeca Tem, 4to R® npeacraenset
cobon C1-Cs ankun unmn C1-Ce ranonkmn.

57. CoeavHeHne no nobomy n3 nn. 50-56, otnnyatrolleecs Tem, Yto R® npegcrasnset
cobom -CFs.

58. CoeauHeHne no nobomy n3 nn. 50-57, otnuyatrolleecs Tem, uto R’ npegcrasnset
cobon H, metun, atun nnm -CFs.

59. CoeguHenne no n. 50, oTnuyaroLeecs Tem, UTo
R? npeacrasnsaeT cobon H nnm metun;

R® He3aBucumo npeacTasnsaeT cobont H, -CF3, umaHomeTtun, 6pom, xnop, pTop, MeTun,
3TWN, N30NPONUA, LMaHo,

N,
O D %Q ;\[&F
. | |
k 9)rs\o/\éi\/k:i"’-)< v —OCHs; 1

R® npeacrasnaet coboi meTun.

60. CoeawnHenne no nmobdomy 13 nn. 50-59, oTnmyatoleecsa Tem, 4To X npeacraBngaeT
cobon N.

61. CoeawnHenne no nmobdomy 13 nn. 50-59, oTnmyatoleecsa Tem, 4to X npeacraBngaeT
cobon CH.

62. CoeawnHeHne no nmobdomy 13 nn. 50-61, oTnmyaroLeecsa Tem, YTO CoOeaNHEHNE
npepcraenaeT cobon coeanHeHne Popmynel (llla):
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63. CoeanHeHre no nobomy 13 nn. 50-62, oTnMyaroLLeecs TeM, YTO COeaMHEHNE
BbIOpaHo 13 rpynnbl, COCTo;ILu,eVl na:

LI,
Jﬁ; N/)\CFs

Y
N
)N\)iN) N CF,
N
|

64. dapmaueBTUYECKasa KOMMNO3NLUMS, coaepKallas, no MeHbLIENn Mepe, 0aHO
coefmHeHme no nbomy 13 NpeabiayLwmx NyHKTOB NN ero papmaneBTUYECKU
NpPUEMNEMYIO COMb B CMECK C hapMaLeBTUYECKM MPUEMIIEMbIM HaMNONHUTENEM,
pasbaBuTENEM UM HOCUTENEM.

65. CoepaunHeHWe no nobomMy 13 NpeablayLmnx NyHKTOB AN NPUMEHEHUS B KaYeCTBe
NeKapCTBEHHOIo CpeaCcTRa.

66. CoeanHeHne No nbomy 13 NpeablayLLMX NyHKTOB UK ero papmManeBTUYECKM
npuemnemMas conb ANA NPUMEHEHNS NMPY NEYEHNM pacCTPOUCTBA, ONOCPEA0BaHHOIO
TRPA1,y cybbekTa.

67. CoeanHeHWe Ans NPUMEHEHNA NO M. 66, OTNMYarKLWEeeca TEM, YTO PacCTPOMUCTBO,
onocpenoBaHHoe TRPA1, BbiOpaHO 13 rpynnbl, COCTOALEN 3. BONM, BOCNanMUTENBHOMO

3aboneBaHu1sl, epMaToNorMYecKoro paccTpocTBa U PECrMpPaToOPHOro COCTOSIHUA.

68. CoeanHenne dopmynebl:
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OTNMYaIOLLIEECHA TEM, YTO COeAMHEHMNE NMEET YncToTy Bonee 95%,
nnwn ero papmaueBTUYECKM NpUemMnemas Cornb.

5 69. CoeanHeHne dopmynbl:

o)
¥ Q \//(N 7\
N \n/\N)ﬁN/> H N=
° OO)\N N N
| N—/<
CF3

OTNMYaIOLLIEECHA TEM, UYTO COEANHEHME MMEET YncToTy Bonee 95%.

70. dapmaueBTMYECKas KOMNO3NLUUMS, cogepxailasa coegmHeHne Gopmynbi:

o)
¥ O \/QN 7\
N \nANJEN/> H N=
° oo//l\N N /TN
| N—’(
CF3

10
nUnn ero papmaneBTUYECKM NPUEMIIEMYHO COfb B CMECK C hapMaLeBTUYECKM
npMeMneMbIM HaNOMNHUTENEM, pasbaBuUTENEM NN HOCUTENEM.
71. ®apmaueBTUYeckasa KoMNo3numsa, cogepkawiasa coegnHeHmne Gopmynbl:
)
¥ o NA /M
N TN YN H N=
o o Ay =
O”>N""N /N
| N—4{
CF3
15

B CMeCu ¢ hapMaLeBTUYECKM NPUEMIIEMbIM HaMNoHUTENEM, pasbaBuTenem mUnm
HOCUTENEM.

72. ®apmaueBTnyeckasa komnosmuma no n. 70 unu 71, oTnmyarowascsa Tem, YTo oHa

20 npegHas3HaveHa ana nepoparnbHOro BBE4EHNA.
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73. Cnocob neverHns 6onu y cybbekTa, BKYaroLWwmn BBeeHne 3 PeKTUBHOro
KonmyecTBa coeanHeHns Popmynbl:

o)
¥ Q \//(N 7\
N \rﬁNjﬁNb H N=
° OO)\N N /N
| N_/<
CF5

nnm ero papmaLeBTUYECKN NPUEMIIEMON CONK.

74. Cnocob neyeHns Gonn y cybbekta no n. 73, OTNnYaroWmMnCcsa TeM, YTO coeauHeHne

npepcraenaeT cobom
O

'T‘ N
N—4
CF3
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