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[MPOPUINIAKTUKA  UIIU JIJEUEHUE MOUYEKNCIIEIX UJIN MNOJAT'PUYECKHMX
BABOJIEBAHUN

OBJnacTh TEeXHUKU

HaHHOe M300peTeHMe OTHOCUTCHA K OPpOoOUIIaKTUMKe WM JIEUeHUIO
MOUEKMCJIHX WM »HoIarpuueckux 3abojieBaHuy, 0OoJjiee KOHKPeTHO, K
COENMHEHMAM  WJIM  KOMIIO3UMLMAM  OJIA  JIeUeHUS WM  [OpOoQUIIaKTUKU
MOUEKMCJIHX WJIM T»omarpudyeckux 3abojieBaHuM. JlaHHOe mU300peTeHUe
TakKXe OTHOCUTCH K crnocobaM JedeHUd WMIM IPOPMIIaKTUKM MOUEKUCJIBIX
WM IHomarpuueckmux 3abojieBaHUM, a TaKXe K I[IPMMEHEeHMIO YyKas3aHHEX
COeIMHEHUM WMJIM KOMIIO3MUMM IJIS CHMXEHUS YPOBHSA MOUEBOWM KUCIOTH Y
nauueHTa, HyXIapmerocsa B  TaKOBOM, ¥ OJ4 OpodMIIaKTUKU  MJIU
CHWXEHU S BOCIIaJIeHuUS, n 1924 [IPUMEeHEHUIO oJis [IOJIyYeHu g
TepalleBTUUYECKUX WM OIPOOUIIaKTUUECKUX CPeOCTB OJIS MOUEKMUCJIIEX WJINU
nomarpuueckux 3aboJieBaHUM .

YPOBEHE TEXHUKU

Bricokm YPOBEHb MOUEBOM KIMCJIOTHI, ZAN%! TUTIEPYPUKEMUS ,
npeIcTaBJIgAeT cobom MeTaboJIMuecKoe 3aboJieBaHUE, BEIZBBAaHHOE
[IOBHIMIEHHEIM YPOBHEM MOUEBOM KMUCJIOTH B KPOBM M3—-3a MeTaboJIMUeCKOTO
paccTpoicTBa BeleCcTBa, comepXamerocs B TeJe yeJIOBEKa,
Ha3HBaeMOI'o INypMH. MoueBas KUCJIOTa 1n  Vivo HOPOUMBBOOAUTCS U
BHBOIUTCHA TMIPUOJIMBUTEJIEHO B OOMHAKOBHEX KOJMUEeCTBax. UYTO KacaeTcsd
[IPOMBBEIEeHHOTO KOJMUEeCTBa, OIOHY TpPeTh I[oJIydalnT M3 OIUIM, a IBe
TpeTM CaMOCHMHTEe3MPYInTCcSa in vivo. UTo kKacaeTcs IOYTHM BHBeIeHUS,
OOHa TpPeTb BHBOIMUTCHA KUIEUHHM TPaKTOM, a IOBe TPeTUu BHBOOATCSA U3
IoUek. YPOBEeHL MOUEeBOM KMCJIOTH IIOBHIIaAeTCS ToT'Ia, KoTga Jodou us3
yKasaHHBEIX BHIIe I[IyTe¥ HapymaeTcd. [IOoBHIIEHME YPOBHSA MOUEBOMU
KMCJIOTH MNPeNdaTCcTBYeT IIpollecCy BHPaBOTKM MOUEeBOM KUCJIOTH B KPOBU
Tak, UYTO MOUYeBad KMCJOTa He MOXeT OBTbH BHBEeIOEeHa. ECIM YPOBEHBb
MOUEBOM KMUCJIOTH CJMIIKOM BHCOK, MOI'YT pPasBUTLCS HEKOTOPHEe IpyTue
3aboJieBaHMA, TaKMe KaK TIomarpa, HedponaTUMd UM CepOedHOCOCYIMCTEHE
3aboJieBaHuAg.

BLHICOKUIM YPOBEHL MOUEeBOM KMCJIOTH BHSB3HBaeT IIomarpy. llomarpa

npeIcTaBjgeT CcoB00¥  Pas3HOBUIHOCTL apTpuTa < C  IepUuoInYecKUMU



BOM30IaMM, BOBHUKAKIMMM [IPM I[IOBHIIEHUM YPOBHS MOUEBOWM KMUCIJIOTH B
KPOBM M3-3a MeTaBoOJIMUeCKOTO PAaCCTPOMCTEBa IIypMHAa B TeJle YeJIOBeKa.
BHICOKUI ypPOBEeHB MOUEBOM KUCJIOTH TaKXe BHS3HBALT IOOAaTPUUECKY0
HedpponaTuo, KoTopasd I[penCTaBJIfgeT coboy  HOBpPeXIeHUe  IOUeK,
BEHI3BAHHOE TUIIEPYyPUKeMMeM M3-3a MU30HTOUHOTO oO0pas30oBaHMs MOUEeBOU
KMCJIOTE B KpOBM 0Oe3 HaOjexXalleT'd BHBeIeHMsa. I[lallMeHTH, cCTpalallue
TOKeJIOM  TUIlepypUKeMuel, CTpalalT I[IOYeYHOM  HeOOCTAaTOYHOCTHIO.
[lomarpa OpeXcTaBJfgeT CcoO0OM TPYyHNNy TeTepOTeHHEX COCTOSHUM C
IIOBPEXIeHMeM TKaHeM, BH3BAHHBIM I[IOBHIIEHMEM MOUEBOWM KUCJIOTH B
KpoBM. OHa BHBHBaeTCa MeTaboOJMUeCKMM pPacCTPOMCTBOM IIypMHa 1in
vivo u/Uim IIOHVIKEHHEIM BEHIBEIEHMEM MOUeBOM KM CJIOTHL, u
OEeMOHCTPUPYeT BIM30IE IUIlepypUKeMnMr. CoOepXaHMEe MOUeBOM KMCJIOTH
B IJla3Me 3IOPOBHX Jiomel cocTaejasger 20-60 wmr/m. Korma OHO
npepemaeT 80 MI'/JI, KPUCTaJUIEl ypaTa OTKJAINHBATCA Ha UYacCTax TeJia
yeJioBekKa, TakMx KaK CyCcTaBh, MATKMe TKaHM UM IIOYKM, U IIOJIydeHHOE
oCcaxIeHue KpUCTaJIJIOB IPUBOOUT K apTPUTY, JINTaHTUYPUN u
3aboJjieBaHMAM IIOUeK, a MMEHHO, «Iozmarpe». Ilpu OCTpOM IIPUCTYIIE
MUKPOKPUCTAJIJIEL ypaTa OTKJalbBanTCcd Ha cycTrabax, TeM CaMbM
BHIBHBASA MECTHYK MHOMILTpalMiD  TPaHYJOUMTOB U  BOCHIAJUTEJbHHE
peaxkuun. [Ipy  MIOBTOPAKMUXCSA  IIPUCTyNaxX  BO3HMKaeT  mOedopMaluio
CyCTaBOB C ofpazoBaHMeM "Todyca". Ilomarpa MMPOKO paclIpoCTpaHeHa
B B3alaiHbBX CTpaHax ¥ ANOHMM B TeueHMe YyXe OJIUTEeJILHOTO Iepuola
BpeMeHM. B 1ocJenHMe TOOH, IIolarpa TakxXe IOIpMHANIA SOUOeMUUYeCKUN
pa3Max B KuTae (0coOeHHO B INPpUOPEeXHHX O0JIacTaX) .

CymecTBynmm1e MCCJIeIOBaHUA TIO3BOJIAKT OpennoJIOXUTE, UuTo
OCTPEM TMPUCTYI TOHaTPH MpPenNcTaBiigeT CcoBOM OCTPHEM BOCIAJIUTEJEHBN
IpollecC, BHS3BaHHEM KpUCTaJlJlaMM ypaTa, KOTOPHM HauuHaeTcsa C
B3aVMMOIEeNCTBUA MeXIY KpUCTaJlJlaMu ypaTa u pes3uUneHTHHMA
MOHOIIMTaMM1/MaKpobaramMm, u, HakKoHell, CIIOHTAaHHO oBJjeryaeTcs
HeKOTOPHEMU Ba30BHEMU MexXaHV3MaMU yepes pAan BOCTIAJIMTEJIE HEX
peakuui. Y OOJBIMHCTRBA I[IallMEHTOR BCHOHINIKa HOOaTpPH CBA3aHa C
M3MeHeHMeM (MIOBHIIEHMEM WM T[IOHWXEeHMEeM) YPOBHS MOUEBOM KMUCJIOTH B
KpOBM, a TakKXe He CBfA3aHa CO CTabWJILHEM YyPOBHEM MOUEBOWM KUCJIOTEH
B KpPOBM. Pe3KOe WM3MeHeHMe YPOBHS MOUEBOM KUCJIOTH B KPOBM MOXET
BHI3BATL M3MeHeHUdA B 00BeMe wMIM OGopMe KpPUCTAJJIOB Tak, UTO

KPpMCTaJIJIEI CMOTYT IBMI'aTbCA B TKaHEBEIX MaTpHUliax, dTo oymeT



CoCcOoBCTBORBATEL RHIOEJEHUI KPUCTAJIJIOB YypaTa M3 dYacTel Teja, TIe
PacIloJIOXKeH chbopMUPOBABIUNC A TOodyC. BocnanuresibHEE peaxkumu
BHI3EIBAITCA BHIOEJIAEMEMY MUKPOKPMCTAJJIaMU WK CBeXeoOpa30BaHHEMU
MECTHO KpUCTaJJIaM/. B3aVMOOENMCTBUS MeXOy MOHOLUMTaMM/MakpodaTraMu
M KpUCTallJlaMM ypaTa SABJARTCHA KJIOUYeBOM CTanuel Hadajla OCTpOoTo
OpUCTyla HNoTarpH. B3aMMOOEMCTBHMA MeXIy KpHUcCTallylaMM ypaTa u
PE3MIOESHTHEMM MakKpodal'aMy  HauMHAKRT  BOCHAaJIMTEJIbHEE peakKuum U
BHIBHBAIT MHOUILTPALNMID HEUTPOOMIIBHEX IPaHyJIOUMTOB ¥ MOHOLMTOB,
YCUIIMBAKILY BOCIIAJIMTEJILHEE pPeaKLUM.

B oCTpHM HOPUCTYI HOOATPEH BOBJIEUEHO MHOXECTBO BOCIAJIMTEJIEHEX
bakTOPOB, KOTOPHE B OCHOBHOM BKJIOUAT XEeMOKMHE, Takue kak WI-1[,
Wwi-¢, WI-18, O©OHO-ao m MWJI-8 (CXCL-8). Ilpu oIpelejileHUM YPOBHEeM
BOCIIAJIUT EJIbHEIX baxTOpPOB n AQHTUBOCIIAJINT €JIbHBIX baxrTOPOB B
CYCTaBHHEHX XUIKOCTAX I[IallMEHTOB C pPasHOM CTalIMel OCTpOoM I[IOoIaTpH
Brio  OBHapPYXeHO, UYTO Ha paHHeW ¥ CcpenHeM CcTaluy BOCHalleHUs
OTMeuaeTCcd 3HAUUTEJIbHOE [IOBHIIEHNE YPOBHEN BOCIaJILTEJIbHEIX
baxkTOpPOB, Takux kKak WI-13, WI-6 u OHO-0o, ¥ YPOBHS JEMKOLMTOB B
CYCTaBHBEX XUIKOCTSAX.

B HacTodmee BpBpeMa WI-1 Takxe WU3BECTEeH KaK CTUMYJIATOP
JIVMOOLIMTOB, KOTOPHM B OCHOBHOM BHpaBaTHBaeTCsa aKTHUBUPOBAHHBEM
MOHOUMTOM-MakpodparoMm. WI-1 wmmMeeT OBe pa3HHE MOJIEKYJISPHHE OQOPMEH,
MWi-lo n WI-1f. Wi-1lo u WI-1B crHepTreTUUYeCcKU CTUMYJIUPYIOT aKTUBALMD
AHTUTEeH-TIPeOCTaBJIA0INX KJIETOK u T-rJeTOK u CIIOCOOCTBYOT
npoJsinpepaunm B-KJIeTOK UM CeKpeUuuM aHTUTEJ B HU3KKUX MECTHHX
KOHUEeHTpalunax, obecrieunBasa VIMMyHHOE MOOYJIMPOBAaHNE .
[lpenmecTBeHHUK WI-1f BrpabaTHBaeTCd WMMYHHBEIMM KJI€TKaMM, TaKMMU
KakK MOHOLMTHEH-MakKpodarm ¥ »IOeHIOPUTHHEEe KJIeTKM, W IIpeBpallaceTcad B
akTuBYpoBaHHLM WI-1f Kacnasor-1 B NALP3 mMHObJIaMMAaCOMHOM KOMILIEKCE.

AKTMBMPOBB.HHBI?I Mﬂ—lB BEHIOEJIAETCA IJIA MeIMMPOBaAHMA BOCIIaJIMTEeJIEHEX

pearkuuit. WI-1f MOXeT MHUIMMPOBATL BHIOeJieHue WI-6 wu WI-8 wu
MeIMMPOBATE MHOUIETPALMID HeMTPOOMJBHHX I'PaHyJIOUMTOB. KpoMe ToOTrO,
OHICTPEE KJMHMUYeCKMe peaKUuy [alMeHTOB C OCTPpOM Iomarpo¥ Ha
pasJuMuHEle UHIUOUTOPE WJ-1 Takkxe IeMOHCTPUMPYT KIMHUYECKYD DPOJIb

STOIO (]_)aKTOpa B IIogarpmuyeCKMx BOCIIaJIEHMAX . IHaHHEIE HeIlaBHNMX



MCCJIeOOBAHWM IMoKazajiM, uYTo wuHTepJerkud 10 (MI-1B) wurpaeT BaxHyo
POJIE B BOCIAJUTEJIEHOM IIPOlLleCcCe, BE3BAHHOM OTJIOXEHMEM KPUCTAJIIOB
ypaTa HaTpusa (MHY) y naluMeHTOB C nomarpo (Ann Rheum Dis 2009;

68: 1613-1617).

OHO-a (baxTOpP HeKpo3a Oy XOJIN) npercraBidgeT cobon
NOJIUIENTUI ~ TUIMPOBaHHHM LIMTOKMUH, IPOU3BOOUMEI MOHOLIMTaMM 17
Makpobparamm, M UI'paeT BaXHY pPOJIbE B BOCIAJMUTEJIBHEX peaKUuax,
PasBUTUM  UMMYHHEIX  CUCTEM, IporpaMMMPYeMO¥  CMepTH KJIETOK U
MeTabonu3Me XMupoB. OHO-O TakXe BOBJI€EUEH B pas3BuUTHe 3ab0JieBaHUN,
BRJIOYA A acTMmy, OoJIe3Hb KpoHa, PEBMaTOUIHEMN apTpuT,

HeBponaTuueckyio O00Jb, OoXxupeHue, auadter II TuUla, ayTOUMMYHHHE

3aboJIeRaHMAa U OIyXoJiM. B MMMyHHEX peaKUMaX, ®HO-o gaBiydeTcd
MHOTOQYHKIUMOHAJIEHEM  PeTlyJIATOPOM U maxe CJIIYXUT B KauecTBe
CUJILHOTO IMIMPOTEHHOTO BemecTBa MOJIS CTUMYJMPOBAHMUS HeMTPOOUIIbHEIX
TPaHYyJIOUMTOB, IJA M3MEeHeHUd I[IOBelNeHMA KJIIETOK SHIOTeJIMI COCYILOB U

OJIA pelyJIMPOBaHMA MeTaboJIMUueCcKOoM aKTUMBHOCTU HEeKOTOPEX TKaHeu.

NOH-v (MHTepbepoH  v) opencraBjgeT coBoM  TJIMKOIIPOTEUH,
BHpabaTHBaeMelt T KJIETKaAMM M eCTeCTBEeHHHEMM KJIeTKaMU-KUJIJIepaMu B
VMMYHHOM  CUCTeMe, M OH MOXeT aKTMBUPOBATL Makpodarmu  mOJis
CeKpeTHUPOBaHMUSI BHCOKOI'O YPOBHS IIPOBOCIAJNUTEJIBHEX LUTOKMHOB U
HM3KOTO YPOBHSA AaHTUBOCIAJMUTEJILHEX LIMTOKMHOB Tak, UYUTOOH YJydllaTb
BaKTepUUINIHYID ¥ TYMOPUUMIHYI aKTHMBHOCTL MaKpodarosB.

ObmuM  PUBUUECKMM [OIPM3HAKOM  IJIS  I[IallMeHTOB Cc 1nomarpoun
ABJISETCH TO, uTo KOHIIeHTpaluusa MOUEeBOM KM CJIOTEH B KpPOBU
IaToOJIOTMUECKM IIOBHIMaeTCca. XOTS He BCe JIoOM C IIOBHIIEHHBM YPOBHEM
MOUEBOM KMUCJIOTH CTpajalnT IIomarpo¥, KaxXOeM IIallMeHT C [IDoJaTlpon
VMeeT IIOBHIMEHHHM YPOBEHL MOUEeBOM KMCJIOTH. KOoHIeHTpalusa MOoueBOM
KMCJIOTH IIOBHIIAETCHA IO OBYM IIPUUMHAaM. IlepBOM ABJISEeTCHA IIOHWKeHHOe
BHBeIeHMEe MOUeBOM KMCJIOTHEL C MOUOM, M BTOPOM SABJSAETCHI IIOBLIIeHHLM
BMOCHUHTE3 MOUEBOM KUCJIOTH M3—-3a PacCTPOMCTBE pelyJIMPOBaHUA.

llomarpa »OeJMTCcd Ha I[IepBUUHYID IIOHarpy ¥ BTOPMUHYID IOOATPY.
I[lepBasgd B OCHOBHOM BH3HBaeTCH (epMeHTHOM HeIOCTaTOUYHOCTLI, UYacTo
COIIPOBOXIAEMOM TUIIePTOHUEN, omabeToM, TUNepJuInIeMmuen,
OXUpPeHMeM, MeTa®oJIMUeCKUM CHMHIPOMOM M  MIIeMUMUYeCKoM  OoJIe3HLIO

cepnia, u MOXeT OHITH IIepelaHa I10 HacJIeOCTBY . llocyienHadg
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BEISEIBaA€TCA He@ponaTmeﬁ, 3aboJjiIeBaHMEM KpoBM, JIeRapCTBaMM1 n
IPYyITVIMIM TIPMUYVMHaMM .
Ecmm Inomarpy He IIpeloTBpallaTk aKTMBHO WMJIM He JIedMTb IOJOJIXHEIM

oBpasoM, nomarpa OymeT pas3pymaTrk —eme  OoJIblle  [TOBPEXIEHHBX

CyCcTaBOB u CllydyaTbeCHAd DoJiee 4acTo, BEISEIBa 4 r'eTepPOI'eHHEIE
3aboJIeraHuAa Ha OCHOBE IIOOaTrpHl. KpucTalikr ypaTa ocenarnT Ha
CyCTaBaXx u BEISEIBAOT OCTpHﬁ HOHaPqueCKMﬁ apTpmnuT. Tak Kak
MHOXECTEBO CyCcTaBOB IIOBpEeXIanTCHAd OIOHOBPEMEHHO, Inomarpa

Pa3BUBAETCHA B XPOHMUECKUM (OOJITOBPEMEHHHM) apTpUT. IIoBTOopAKRmMecsd
IPUCTYIIE  BHBHBAKT IIOCTOSHHOE  IIOBpeXIeHMe CyCTaBOB, BKJIIOUA g
OOJITOBPpEeMeHHyK O0JIb UM TYTONOOBMXHOCTL, OTpPaHMUYeHMe »OBUTATeJIEHOMU
criocoBHOCTH u oedopMalmo CyCTaBOB. Kornoa COCTOSAHME
IPOTPECCUPYET, KPUCTAJJIE OTKJIAOLHBAITCAI B MATKMX TKaHEX ¥ 3aTeM
oBpaszynT IIOOKOXHEIE MUK, Ha3EIBaeMule "Todpyc". OTJIoXeHHME
KPMCTAJIJIOB B IIOUKax MOXET BH3BAaTh IIOpaXeHMe IIOUEK, IIpMUBOIAlEe K
OCTpPOM MOUEKUCJIJION HedponaTuu, KOoToOpad BHI3EIBAET cepbesHoe
[IOBpEeXIeHNne Iouex u obpaszoBaHue MOUEKMCJIIEIX KaMHeM B
MOUEBHIEJIMTEJILHOM CUCTEME.

OCTPBEIM NONATPUYECKUN apTPUT

TUNEPYPUKEMAS wemmmms OOpasoBaHMe ToOdyca M XPOHUYECKUN apTPUT

\. IIOBpEeXIeHN e IIOYeK: XPOHMNUEeCKasa ypaTHasAa He(l)pOHa’I‘MH
OCTpasd MOUYEKMCJIasd He(l)pOHa’I‘MH
MOYE€KMCJIIBIE KaMHU B
MOUYERHIEJIUTENLEHON CUCTeMe

IlogarpMyecKMy apTPUT dYacTo BCTpedaeTcsa, TPYOHO HoOomaeTcs
JIEUeHUID U BO3HMKaeT CHOBa M CHOBa. IlallMeHTH CUMJIBHO CTpazalnT OT
PAa3JIMUHEIX OCJIOXHeHUM. 39To 3abojleBaHMe CUMTaeTCsa OINHMM U3 IOeCATH
OCHOBHEX TPYIOHOM3JIEUMMHX 3abojieBaHMM 21 BekKa IO OaHHBEM BCceMMpPHOU
OpraHmMsaluMy 3OpaBOOXpaHeHUdg.

MuHOTHMEe DSOMIEMMOJIOTUUECKME MCCJIEeOOBaHMA B HaCToAllee BpeMd
IIOOTBEPIUIIN, YTO BHCOKMM YPOBEHL MOUEBOM KMCJIIOTEH B  KpPOBHU
ABJIAEeTCAd BaXHEM (QaKTOPOM pPUCKa TUIEePpTOHUM. [lOBHIIEeHUME YPOBHA
MOUEBOM KMCJIOTHL B KpPOBM Ha 1 MI'/OJI COOTBETCTBYET IIOBHIIEHUO

OTHOCUTEJIBEHOT'O pPrCRa T'UIIePpTOHMIM Ha 25%. ﬂOHPOBpeMeHHaH

TUIIepYypPHKeMMA MOXeT IIOBpeXIaTb @YHKHMM B—KHeTOK HOHXGHVHOHHOﬁ

XKeJle3H M BHBHBaATE OuadbeT, M MCCIeOOBaHMA IIoKaszalJlM, UYTO MMeeTcd



IPUUMHHO-CJIEeOICTBEHHAa CBA3b MeXOy OOJITOBPEMEHHOM TIHuIepypuKeMMremn
U YXYIOMEeHHOWM TOJIEPaHTHOCTLID K TUIOKO3e ¥ BO3HMKHOBeHMeM Ouabera.

YpoBeHL MOUEBOM KUCIJOTH fABJIAeTCS BaXHEM (aKTOpOM pHUCKa
CMepTH, BH3HBAaeMOM MIIeMMUeCKkoM OO0JIe3HBKD Ccephla. JccileIoBaHUA
nokasajM, dYTO He3aBMCHMMO OT IIoJjla, MoueBad KUCJOTa 4ABJISeTCH
BaXxHHM (aKTOPOM PHCKa CMepTH, BHBHBaAEMOM MUIeMHMUYecKor O0JIe3HbI
ceprnua. [loBrmeHMe MOUEeBOM KM CJIOTHL B KpPOBU Ha 1 MT/ OJI
COOTBETCTBYEeT IMOBHIIEHMID PUCKa CMepTu Ha 48% mjuga MyXurH M Ha 126%
OJI9 XeHmMrH. ComepXaHre MOUeBOM KMCJIOTH B KpPOBM OOoJblle 6 MI'/OJ
ABJISeTCA He3aBUCUMBEIM (akKTOpPOM pMCKa BO3HMKHOBEHUS MIEMUUECKON
OoJie3HM  Ccepnua. ComepxaHMe MOUYEBOM KMCJIOTH OoJjee 7 MI/IJ
ABJIAETCA He3aBUCKMOM (QaKTOPOM PMCKa BO3HMKHOBEHMA yIoapa.

YpoBeHL MOUEBOM KUCJOTH M 0O0JIe3Hb IIoUeK TeCHO CBS3aHH.
Kpowme YXyOIle HHEIX [IOUEUHEBIX IIOBPEXIeHUN, BO3HMKAKIINX npu
BOCIIaJIeHUM apTepnosl [ouex u XPOHUUECKOM BOCIIaJIeHUN B
MEXIOY3JIMAX, BHB3BAHHOM OTJIOXEHMEM KPUCTAJIJIOB MOUEBOM KMUCJIOTH,
MHOTHE BSIUOEMUOJIOTMUECKME nCccJIeoBaHmMAa u MCccIenoBaHndg Ha
XMBOTHEIX IIOoKaszaJjM, UYTO MoueBad KUCJIOTa MOXeT HeINOCPeICTBEHHO
BHIBHIBATEL IIOBpPEeXIeHMS MUKPOCOCYIOB Ha addepeHTHHX apTepuoJiax,
NIPUBOOANME K XPOHMUECKOMY 3ab0oJIeBaHMI IIOUEK.

B HacTodllee BpeMs CYIeCTBYET OTPaHUUYEHHOE KOJIMUECTBO
IPOTUROIOOATPUUECKMX aTleHTOBR. KIMHMUeCKOe JieueHMe IoIJarph B
OCHOBHOM BKJIOUaeT BBeleHMe KOJIXULMHAE, aTeHTOR, VHTUOUPVYIOMUX
CUHTEe3 MOUeBOM  KMUCJIOTH (aJIJIONIyPMHOJI, bedbyrcocTaT), AT'eHTOBR,
CIIOCOBCTBYIIMMX BEHBEISHMIO MOUEBOM KMUCJIOTH (HalpuMmep, OpobeHeluna,
CyJsOMHIIMPAa30Ha, OeH30poMapoHa, Jes3uHypazna), HEeCTEepPOUOHEIX
[IPOTUMEBOBOCIAJIMTEJIEHEIX aTl'eHTOB UM TOPMOHOB. [IJIS OCTPHX IPUCTYIIOB B
OCHOBHOM I[IPMMEHSAKT KOJXUIWH, HECTEePOUIHHE IIPOTHMBOBOCIIAJMTEJIbLHEE
areHTH M TOPMOHE. Korma cocTosgHMe o6JjeruyaeTcd, B OCHOBHOM
IPUMEHSIT aTleHTH, MVHIMOMpYIIMEe CHUHTEe3 MOUeBOM KMCJIOTH UM al'eHTH,
CriocoOCTBYIIME BHBEISHMI0O MOUEBOM KMCJOTH. OIDHAKO D2TM AaTeHTH He
OUeHb IoOXomaT  IOJa JleueHMsa M3—-3a I[JIoXoM 5200eKTUMBHOCTU U
3HAUUTEJILHEX [MODOOUHHX 20PeKTOoB.

B 2012, onTMMaJIbHEIMM al'€HTaMM -IOJIS CHWXEHUMS MOUEeBOM KMCJIOTH,
PEKOMEHIOBAHHEIMYM AMEPUMKAHCKOV KOJUJIeTHEM pPeBMaTOoJIOTOB (ACR) B

Guide to Gout Therapy, HABJAJIMCH aJUJIONYPMHOJNI U OdebykcocTaT, TIOe



bpedbykcocTar OBJI PEKOMEHIOBAH BIIEPBEE B KadecTBe OITHUMAJIBHOTO
areHTa. IlpobeHeluun HGBJISAETCS OINTMMAJIBHEM aTleHTOM IJIS YJIYyUJlleHUS
BHBEOEHMS MOUEBOM KMCJIOTH IIpM JeueHMM, HalpaBJIeHHOM Ha CHUWXeHUe
MOUEBOM KMCJOTH, TOJBKO eCJIM IIallMeHT He MOXeT IIPUMHMMATL WM He
[IepeHOCUT, II0 KpalHeM Mepe, OIOMH M3 MHIUOMTOPOB KCAHTMHOKCHUIASBH.
Kpowme TOTO, MHCTPYKLUU ACR PEKOMEHIYIOT HauuMeHTy HauMHaThb
IPUMHYMMATEL Tepanuio IOJS CHMWXKeHMS MOUeBOM KMCIOTH Ccpal3y Xe TIoce
HauaJla »0PeKTHUBHOM MNPOTMBOBOCHAJNMTENIBLHOM Tepaluu.

[loeToOMy OO CHUX IIOpP CYIECTBYET HeOOXOOMMOCTB B HOBHX al'eHTax
OJIg  JIeUeHMd WM [OPOOMIIaKTUKM  MOUEKMCIIHX MM  [HoalpUUueCcKMX
3aboJIeBaHNUN .

B W02005077950 ommcaHo coenuHeHue obmen dopMmyJel (1) B
COOTBETCTBMM C HOaHHBEIM M300peTeHMeM IJig JedeHusda 3aboJieBaHUuM,
TaKMxX KakK »OUCIUINIeMNUd, ouadber II Tuna ¥ IHDOOOOHHIX Uepes
akTuBauuo HM74A (Takxe uM3BeCcTHOT'O Kak GPR1I09A). OmHakKO BTOT
[IaTeHT He OIMCHBaeT WM He IIpenrnojlaraeT, UYTO COeOMHEHMEe MOXET
IPMMEHATECH oJjisa IpOodMUIIaKTUKN VI JleueHm A MOUEeKUCJIBIX VI
nomarpuueckux 3aboJieBaHUM .

B W02011057110 OIIMCaHo, uTo MIPOU3BOIHHE KCaHTMHa
openoTBpallaloT WM JiedaT 3aboJieBaHMA, Takue KakK lLepebpaJjibHasd
umeMmsa ¥ IHIONODOHEE uUepe3 akTuBaumio HMT74A.

B US20130150383 ommcaHO IMIpMMeHeHMe COeIMHeHUM KCaHTMHa OJA
JIeueHMs IIcopurasa.

B US2015080418A1 omnMcaHO IMpMMeHeHMe COeOVHEeHMM KCaHTMHa OJIA
JleueHMsa PacCTPOMCTB HEPBHOM TKaHMU.

B WO09316699A1 omnmcaHO IMpMMeHeHMe COelOMHEeHUM KCaHTHHa JA
JleueHUsa TPUOKOBHX MHOeKIUMN.

B WO09920280A1 ommMcaHO IpMMeHeHMe COelOMHEeHUM KCaHTHHa JA
JIeueHMsa KOXHOI'O 3yHa.

B EP0389282A2 ommcaHO »OeMCTBME COeIMHEeHMM KCaHTMHa Ha
MeTaboJIM3M MO3Ta, HEeVPONPOTEKIMK M COCYOUCTHE aHOMaJUuu.

B onHOM JMUTepaTypHOM MCTOuUHMKe (Expert Opin. Ther Patents
2009, 19 (7, 957-967) OIIMCaHo, UyTO OIPOM3BOIHHE KCaHTHMHA
axkTUBUPYRT GPRI1I09A 14 JedeHUMA OUCIUIMIeMnyu, ouadera 11 Tuna wu
HEeKOTOPHX IOPpYyTuUx 3abdoJieBaHUM.

B onHOM JmmMTepaTypHOM uCTOUHuMke (Curr Atheroscler Rep 2013,



15:325, 1-10) ommcaHo, uyTo GPR109A okasHBaeT (papMaKOJOTUUECKOE
OeliCTBMe IIPU MeOIMMPOBAHMM COCYIOMCTOI'O BOCIIAJIeHUA.

B ooHOM JMTepaTypHOM MCTOUHMKe (PLoS One. 2014 Oct 17; 9
(10): e109818) vykazaHo, uTo GPRI1I09A gBjadeTrcd 320QEKTUMBHEM IIPU
JeueHun OoJie3HM [lapKMHCOHA.

OOHakKO HM B OIDHOM M3 5BTHMX MCTOUHMKOB He OIIMCaHa poJib
CoeIMHEeHUMN KCaHTHHa B CHW)XEHUU YPOBHSA MOUeBOM KMCJIOTH,
NpodUIIaKTUKE WMIIM JIeUeHUM I[IO0IalpPH.

CymHOCTE U300peTeHusd

OBBeKTOM HOaHHOTO M300peTeHusa HABJAETCHA IIOJIYUdeHMe  HOBOTIO
crnocoba CHWXEeHMS YPOBHSA MOUEBOM  KMUCJIOTH, NpOodMIIaKTUKM  WJIU
JleueHMsa BOCHaJIeHMM U JIeUeHMd WIXM OPpOoQMIIaKTUKU TUIEPYPUKEMUN,
Iomarph, HOoOaTrpUUeCcKMX BOCIHaJieHuM, OOJM M MOUEKMCJION HedpollaTuUu.

Oia  IOOCTWXKeHUS YKa3aHHOTO BHIle OOBEKTa, aBTOPE HTaHHOTO
n300peTeHUa IIPOBEJIM MHTEHCHMBHEE MCCJIeOoBaHMA. B pesyjbTaTe OBLUIO
HeoXugaHHO OOHapyXeHO, UYTO KJacC COeOMHEeHMM KCaHTMHa MOXeT
CHMXAThL YPOBEHL MOUEBOM KUCJOTH M MIPpeIoTBpalaTh WJIM CHUXATDH
BOCIIaJIeHUs, a TaKxe 50beKTUBHO npeloTBpallaTh W JIeUnThb
TUIIEPYPUKEMUIO, nonmarpy, nomarpmyuecKue BOCIIaJIeHU S, BoJIb u
MOUEeKMCJIYID HedppolaTHo.

KoHukpeTHO, OaHHOE n3obpeTeHue OTHOCHUTCH K cJle IYIOMMM
TeXHUUECKMM pPeleHMsIM.

(1) IlpuMeHeHMe coeIVHeHMS QOopMyJiHl (I), ero o¢QapMalleBTHUUYECKU
IpueMJIeMOM COJIM, eT'0 CcoJibBaTa WM OoapMalleBTUUECKOM KOMIIO3UILINUM,
comepxamer ero, IOJS CHMXEeHMS VYPOBHS MOUEeBOM KUCJOTH M IJA
OIpodUMIaKTUKM  WMJIU CHWXEHUS BOCIaJIeHUS, n  OJA IPOM3BOIOCTBA
JIEKapCTBEHHOTO CpeIncTBa nJis JleueHm s n/ NIpOodUIIaKTUKMA
TUTIEePYPUKEMUN, monarpH, nonarpmuecKmux BOCIIaJIeHUM, BoJm u

MOUEKMCIJION HebpomaTuu,

o H

Rr\ N
1 g

o) ITI N
Ry (1)

rne R; BHOMpamwT M3 IPYINH, BKJIOYAKLIEeM Bomopon M Ci 4 aJKWI,

roe yKaSaHHBIﬁ Ci_4 QaJIKMJI He 3aMelleH WIM HeoOA3aTeJIbHO 3aMelleH



OOHMM WM O0Jiee TaJIOT'€HOM, LMaHoO, CF3 MJIM MX COUueTaHMEM;

R, BHOMpawnT M3 TPYNOH, BKJIoUYawomeln Ci; 19 alkui, Cr ¢ aJIKEHWJI U
Co g aQJKMHWMII, TI'IODe VvkKazaHHEM Ci 19 aJKmj, Co ¢ aJikeHuJI wim Co ¢
AJIKMHWII He 3aMelleH WM HeoO43aTeJIbHO 3aMelleH TaJIoTeHOM, LMaHo,
Cs-7 LUMKJIOAJKWUJIOM MJIM MX COUeTaHMeM;

R; BHOUMpawT M3 TPYIHIIH, BKJIOUAKIEN TaJIoTeH M LMaHO.

(2) IlpumeHeHue 1o (1) BHIIe, TOe

R, gABJigeTCd BOOOPOLOM WMJIM METWUIIOM,

R, dBjdeTcsda DTUIOM, ULUMKJOIPONMIIDTUIIOM, LMKJIIOIPOIMIIME TUIIOM,
IPONMJIOM, 2-METWUJIIIPONINIIOM, OYTWUJIOM, 3-MeTUJIOYTUIJIOM WM [IeHTWUJIOM,

R; gABjigeTcd OTOPOM MM XJIOPOM.

(3) IlpuMeHeHuMe 110 (1) BBIIE, T'OEe COeIMHEeHMEe BHOUpPALT U3
TPYIINE, BKJIOUAIEN :

8-xJiop-3-meHTun-3, 7-ournuapo -1 H-IypuH-2, 6—O1OH,

8-xJyop-3-6yTui-3, 7-ourunpo -1H-nypuH-2, 6—-IOMOH,
8-xJiop-1-MeTuJI-3-0yTmi-3, 7T-aurnnpo -1 H-nypmH-2, 6—OUOH,
8-xJiop-1-MeTUJI-3-NeHTU-3, /- ourunpo -1H-nypuH-2, 6-IOMOH,
8—-xJop-3- (3-MeTuIOyTMI) -3, 7T-Oouruapo -1H-nypmuH-2, 6—OMOH,
8-xJI0p—3- (2-UUKJIONPONUIIRTUII) —3, 7-OIUTUIOPO ~1H-IIypUH-2, 6—-OMOH,
8-xJIop—-3- (2-MeTHUJIIPONuI) -3, 7-IUTrnunpo -1 H-NypuH-2, 6—-O1OH,
8—-xJI0p—-3- (UMKJIONIPONIUIMETIII) =3, 7T-ouruapo -1 H-nypmuH-2, 6—OMOH,

8—-xJjop-1-MeTuJi-3- (3—-MeTundyTmi) -3, 7T-ourunpo -1 H-ypmH-2, 6—
OVOH, WU

8-xJiop—1-MeTuJI-3— (2-UUKJIONPONMIISTUII) =3, 7T-OUTUOPO —~ 1 H-IIypPUH—
2, 6-OMOH.

(4) [IlprMeHeHUE 8-xJIOp—3-NeHTWI-3, /- ourmuapo —1H-IIypuH-2, 6—
IOVOHa, 8—xJop-3-0yTmi-3, 7T-aurunpo -1 H-nypnuH-2, 6—-O1OHa, 8—-xJjop-1-
MeTUJI-3-0yTui-3, 7-ournnpo -1 H-nypuH-2, 6—OnoHa, 8—-xJjop-1-MeTUJI-3-
NeHTUI-3, 7T-Iurnapo -1 H-nypuH-2, 6—OMOHa, 8—-xJiop-3— (3—-MeTUIOYyTUII) —
3, 7T-ourunpo-1H-iypuH—-2, 6—OMOHA, 8—XJIOPp—3— (2-LUMKJIONPOIWUIID TWUJI) —
3, 7-murunpo-1H-nypuH-2, 6—-IVOHa, 8—-xJIop—3— (2—-MeTUJIIPOnuI) =3, 7—
ouIrmopo -1H-IIypuH—-2, 6—OUOHA, 8—xXJI0pP—3— (LMUKJIONPOIWUIIMETIII) =3, 71—
ourmunpo-1H-ypmH-2, 6—-OMOHAa, 8—xJjop-1-MeTmii-3- (3-MeTUNOyTWUII) -3, /-
ouIrmopo -1H-IIypuH—-2, 6—-OUOHA, 8—-xJjiop—-1l-MeTHii—3- (2-
UVKJIOIPONWUIISTUIL) =3, 7T-Onrnapo -1H-ypmuH-2, 6—OUOHA, ero

bapMalleBTHUUECKN IpreMJIEMOM coJm, ero coJibBaTa VI
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bapMalleBTMUECKOM KOMIO3MLIMM, CoOepXalmel eTro, OJS CHIWKEeHUS YPOBHS
MOUEBOM KUCJIOTH.

(5) [lprMeHeHME 8-XJIOp—3—NeHTWJI-3, /- OUImnnpo —1H-IIypuH-2, 6—
OMOHa, 8—xJiop—-3-0yTmi—-3, 7T-aurunpo -1 H-nypuH-2, 6—-I1OHa, 8—-xJjiop—-1-
MeTUJI-3-0yTui—3, /- ourmnnpo -1 H-IIypuH—-2, 6—OuoHa, 8—xJjiop—-1-MeTnJI—-3-
MNeHTUII- 3, 7T-oUTUnpo -1 H-ypuH-2, 6—OMUOHa, 8—xJIop—3— (3—MeTUJIOYyTUII) —
3, 7T-ourunpo-1H-IypuH—-2, 6—OVOHA, 8—-XJIOPp—3— (2-LUUKJIOIPOIWUIID TUII) —
3, 7-ourunpo-1H-iypuH—-2, 6—-OMOHa, 8—xJIOp—3— (2—-MeTUJIIPOnuI) =3, /-
oUIrMopo -1H-TIypuH—-2, 6—OUOHa, 8-xJIOp—3— (LUKJIONIPOIIUIIMETUII) =3, 7—

ourunpo-1H-TIypuH—-2, 6—OMOHAa, 8—xJjiop—-1-MeTmii-3- (3-MeTunoyTmi) -3, 7-

oUIMOpo -1H-IypuH-2, 6—-OUOHAa, 8-xJjiop-1l-MeTHii—-3- (2-
UMKJIOTIPONUIIBTUIL) =3, /- OUTUOPO —~1H-IIypUH—-2, 6—OUOHa, ero
bapMalleBTUUECKHA npreMiIeMomn coJu, ero coJibBaTa VI

bapMalleBTMUECKOM KOMIIO3MLUM, COIepXallell ero, OIS IpodUIaKTUKU
WIM CHWXEeHMS BOCIIaJIeHUM.

(6) [IpuMeHeHUE 8-xJiop—-3-neHTuJ—-3, 7T-oIurmnopo -1 H-IypuH-2, 6—
OMOHa, 8-xJiop-3-0yTui-3, 7T-aurunpo -1H-nypuH-2, 6-IOMOHa, 8-xJjiop-1-
MeTUJI-3-0yTui-3, 7-ournnpo -1 H-nypuH-2, 6—OuoHa, 8-xJjop-1-MeTuJI-3-
NeHTuJI-3, 7-Iurnipo -1 H-nypuH-2, 6—OuoHa, 8—-xJIop-3— (3-MeTUJIOYTUII) —
3, 7T-ourunpo-1H-nypuH—-2, 6—OMOHAa, 8—-xJI0p—3— (2-UMKJIONPOIUIID TUJI) —
3, 7-ourunpo-1H-nypuH-2, 6—-OMOHa, 8—-xJIOop—3— (2-MeTHUJIIPOonmiI) -3, 7-
ourmopo-1H-IypuH-2, 6—-OMOHA, 8—xJIop—3— (UMKJIONIPOIIUIIMETWII) =3, 7—

ourunpo-1H-ypmH-2, 6—-OMOHAa, 8—-xJjop-1-MeTmii-3- (3-MeTUNOyTUII) -3, 7—

ourmopo -1H-IypuH-2, 6—-OMOHA, 8-xJjiop—-1-MeTuJi—-3- (2-
HUMKJIOTIPONUIIBTUII) —3, 7T-OUTUOpo -1 H-ypuH-2, 6—O1oHa, ero
bapMalleBTUUYECKHU IpuemsIeMom coJu, ero coJibBaTa VIV

bapMalleBTMUECKOM KOMIIO3MUMUM, COIepXamely eTro, IJsd IIPpOM3BOICTBA

JIEKapCTBEHHOTO cpencTea IJIs JIeueHns n/Uim IpodUIIaK TUKU
TUIIEPYPUKEMUN .
(7) [IlprMeHeHME 8-XJIOp—3—NeHTWI-3, /- ouIrmnpo —1H-IIypuH-2, 6—

OMOoHa, 8—xJiop-3-0yTmi-3, 7T-aurunpo -1 H-nypuH-2, 6-OnoHa, 8—-xJjop-1-
MeTUJI-3-0yTui—-3, 7T-IUrmnapo -1 H-nypuH-2, 6—O1UOoHa, 8—-xJjop—-1-MeTHJI-3-
NeHTUII-3, 7T-IUTrmnnpo -1 H-nypuH-2, 6—OMOoHa, 8—-xJiop-3— (3—MeTUJIOYyTUII) —
3, 7T-ourunpo-1H-IypuH—-2, 6—OMOHA, 8—XJIOPp—3— (2-UUKJIOIPOIWUIID TUII) —
3, 7-nurunpo-1H-nypuH-2, 6—-IVOHa, 8—xJIop—3— (2—-MeTUJIIPOnuJI) =3, 7—

ouIrMopo -1H-IIypuH—-2, 6—OUOHA, 8—XJIOP—3— (LMUKJIONPOIWUIIMETIII) =3, 71—
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ourmunpo-1H-ypmH-2, 6—OMOHAa, 8—xJjop—-1-MeTmii-3- (3-MeTUnOyTWUJI) -3, 7—

ouIrmopo -1H-IIypuH-2, 6—OUOHA, 8—-xJjiop—-1l-MeTuJi—3- (2-
HUMUKJIOTIPONUIIBTUII) —3, /- ouTmapo -1 H-ypuH-2, 6—O1oHa, ero
bapMalleBTUUYECKHA npueMIIeMom coJu, ero coJibBaTa VI

bapMalleBTMUeCKOM KOMIIO3MLUM, COIepXamell ero, MOJsa [IPOM3BOICTBA
JIEKAPCTBEHHOTO CPeICTBa Jg JIeUeHVAa U/UiIM NPOOMIIaKTUKM IIOOaTPH .
(8) [lprMeHeHME 8-XJIOp—3-NeHTWJI-3, /-OUTmuopo —1H-IIypuH-2, 6—
OMOHa, 8—xJIop—-3-0yTmi—-3, /T-ourunpo -1 H-IypuH—-2, 6—-IO1OHa, 8—xJjiop—-1-
MeTUJI-3-0yTui—3, /- ourmnnpo —1H-IIypuH—-2, 6—OuoHa, 8—-xJjiop—-1-MeTuJI—3-
INeHTUII- 3, /- IUTnUnpo -1 H-IIypuH—-2, 6—OUOHa, 8—xJIop—3— (3—MeTuUJIOyTUII) —
3, 1-ourunpo-1H-IypuH-2, 6—OVOHAE, 8-XJIOPp—3— (2-LUUKJIOIPOIWUIID TUJI) —
3, 7T-ourunpo-1H-IypuH—-2, 6—OMOHAa, 8—-xJIOp—3— (2—-MeTUJIIPONnnII) =3, /-
oIUTUIpo-1H-ypuH-2, 6—-0MOHa, 8-xJI0p—3- (UMKJIONPONIMUIMETUII) =3, 71—

ouTrMopo-1H-ypuH-2, 6—-OMUOHa, 8-xJjop-1-MeTmJi-3- (3-MeTUIOyTMI) -3, 7-

oIUTUIpo-1H-IypuH-2, 6—-0MOHa, 8-xJjiop-1l-MeTuii—-3- (2-
LUMKJIONPONUIISTUI) =3, 7T-aurnnpo -1H-nypmuH-2, 6—-OMUOHa, ero
bapMalleBTHUUECKHU npreMIeMomn coJm, ero coJibBaTa W

bapMalleBTMUECKOM KOMIIO3MLMM, COIepXamell ero, MOJsS IIPOM3BOICTEA
JIEKapCTBEHHOTO cpencrTea OJIs JIeueHUs n/Uim IpodUIIaK TUKHU
IogarpuMuecKMx BOCIIAJIEHUN .

(9) [lprMeHeHUE 8-xJIOp—3-NeHTWJI-3, 7T-oIurmaopo -1 H-IIypuH-2, 6—
IOVOHa, 8—-xJop-3-0yTmia-3, 7T-aurunpo -1 H-nypruH-2, 6—-O1O0Ha, 8—-xJjop-1-
MeTUJI-3-0yTui—-3, 7-ournnpo -1 H-nypuH-2, 6—O1uoHa, 8—-xJjop-1-MeTUJI-3-
NeHTUI-3, 7T-Iurnipo -1 H-nypuH-2, 6—OMoHa, 8—xJop-3— (3-MeTUJIOYyTUII) —
3, 7T-ourunpo-1H-iypuH—-2, 6—OMOHA, 8—xJIOp—3— (2-UMKJIONPOIWUIID TWUJI) —
3, 7-ourunpo-1H-nypuH-2, 6—-OVOHa, 8—-xJIop—3— (2-MeTUJIIPONnuJI) =3, 7—
ourmopo -1H-IypuH-2, 6—-OMOHA, 8—xJIop— 3~ (LMKJIOIIPOIIUIIMETWII) =3, 7—

ourunpo-I1H-ypmH-2, 6—-OMOHAa, 8—-xJjop-1-MeTmii-3- (3-MeTUnOyTUII) -3, 7—

ouIrmopo -1H-IIypuH—-2, 6—OUOHA, 8-xJjiop—-1l-MeTHJi—-3- (2-
HUMKJIOTIPONUIIBTUII) —3, /- oUuTrmapo -1 H-ypuH-2, 6—OMoHa, ero
bapMalleBTUYECKHA nIpuemIIeMon coJm, ero coJibBaTa VI

bapMalleBTMUECKOM KOMIIO3ULMM, COOepXamel ero, OJg [IPOM3BOACTBAa
JIEKAapCTBEHHOTO CpencTBa OJIS JieueHUd U/WIM NpOodUIIaKTUKU OOJIM.

(10) [lprMeHeHME 8-XJIOp—3—NeHTWJI-3, /- ourmunpo —1H-IIypuH-2, 6—
OMOoHa, 8—xJiop-3-0yTmi-3, 7T-aurunpo -1 H-nypuH-2, 6—-I1OHa, 8—-xJjop-1-

MeTUII-3-0yTui—-3, 7T-Iurmnnpo -1 H-nypuH-2, 6—O1UoHa, 8—-xJjop—-1-MeTHJI-3-
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MNeHTUII- 3, 7T-IUTmnapo -1 H-nypuH-2, 6—OMOoHa, 8—-xJiop-3— (3—MeTUIOYyTUII) —
3, 7T-ourunpo-1H-IypuH—-2, 6—OMOHA, 8—XJIOP—3— (2-LUUKJIONIPOIWUIID TWUII) —
3, 7-nurunpo-1H-nypuH-2, 6—-IVOHa, 8—xJIop—3— (2—-MeTUJIIPOnuI) =3, 7—
oUIrMopo -1H-IIypuH—-2, 6—OUOHA, 8—XJIOp—3— (LMKJIONIPOIIUIIME TUII) =3, 7—

ourunpo-I1H-ypmH-2, 6—OMOHAa, 8—xJjiop—-1-MeTmii-3- (3-MeTUnoyTmi) -3, 7-

ouIrMopo -1H-IypuH—-2, 6—OUOHAa, 8—-xJjiop—-1l-MeTHJi—3- (2-
LUMUKJIOTIPONUIIBTUIL) —3, /- OUTMOpo —~1H-IIypuH—-2, 6—OuoHa, ero
bapMalleBTUUECKHA npuemIIeMom coJu, ero coJibBaTa VI

bapMalleBTUUECKOM KOMIIO3UIMM, COOepxXamer ero, OJ8 IPOM3BOACTBA
JIEKapCTBEHHOTO cpencTrea oJisg JIeueHn n/ U NIpodUIIaKTUKM
MOUEKMCJION HedpoIaTUM.

(11) [TpumMeHeHME infe) (1)-1(10) BHIIE, roe TUIIEPYPUKEMU A
BKJIOUAET IIEPBUUHYID TUIIEPYPUKEMUID U BTOPUUHYID IMUIIEPYPUKEMUIO.

(12) IIpmMmeHenHme 1o (1)-(10) Beme, T©THe HOomarpa BKJIIOYAET
[IEPBUUHYID [IONATPy M BTOPUUHY IOomarpy.

(13) [lprMeHeHMEe 1o (1)-1(10) BHIIE, roe nomarpmuyeckoe
BOCIIaJIEHME BKJIOUAeT OCTPHM HOHaTpPUUeCKUM apTPpUT, IIOIOKOXHEM TodycC
U XPOHMUECKUM TOOYCHHM apTPUT.

(14) TIlpuMmeHeHue 1o (1)-(10) Beme, 1rOe OO0JBb BKJIKOYAET OCTPY
O0JIb, XPOHMUUECKYK OOJb, TPYIOHOMUIJIeUuMMy® OOJIb UM PakKoBYKLD OOJIb.

(15) TIlpmMmeHeHume no (1)-(10) Beme, TIOe MOUeKMCJIas HedpolaTud
BKJIDUAET OCTPYKD MOUEeKMCJIYID HedpolaTuio, XPOHUUECKYID  YPaTHY
HedponaTUio UM MOUESKUCIHM YyPOJIUTHAS.

(16) dapMalleBTUUECKAa A KOMIIO 33U, conmepxaia g OIIHO MJIIN
BoJiee, BHOpaHHOEe M3 TPYIIIH, BKJIOUAKIEN coeluHeHMe QopmyJiel (1),
ero ¢papMalleBTUUECKM IIPMEMIIEMyK COJIb M eTI'0 COJIbBaAT, ¥ OIOMH WK
BoJiee dapmMalleBTHUUECKM IPUEMIIEMEIX HOCHUTEJIEN.

(17) CoenmMHeHMe bOoPMY JIEL (1), NI ero bapMalleBTUUECKHA
IpMeMJIeEMyK COJIb WMJIM eT'0 COJIbBaT NOJIS HOPOOMIIaKTHUKM WM JedeHUS

MOUEKNMCIIEIX MJIM TIIOoOHaIl'PMUYEeCKUMX BaGOﬂeBaHMTZ,

? H
Rr\ N
Qe
07N N
RZ

(1)

rne R; BHOMpamwT M3 IPYINH, BKJIOYAKLIEV Bomopon M Ci 4 aJKWI,
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roe yKa3aHHEM Ci;_4 aJIKMJI He 3aMelleH WIM Heo®g3aTeJIbHO 3aMeleH
OOHMM WM O0Jiee TaJIOT'€HOM, LiMaHO, CF3 MJIM MX COUeTaHMEM;

R, BHOMpamT M3 TPYIIOH, BkJIoUakmelr Ci_1p aldkuj, Co ¢ aJIKeHWJ U
Co g aJKMHWMII, TI'IODe VvkKazaHHEM Ci 19 aJKmi, Co g aJkeHuJI wmim Co ¢
aJIKMHWMII He 3aMelleH WM Heo043aTeJIbHO 3aMelleH I'aJIoO'eHOM, LMaHoO,
Cs3-7 LIMKJIOAJKWUJIOM WM MX COUeTaHUEM;

Rz BHIOMpawnT M3 TPYIIH, BKJLUAKIEeV TaJloTeH M LMaHOo.

(18) CoenmMHeHMe IIO (17) BHIIEe, WM €TI0 OdapMaleBTUUEeCKHA
npuemMiieMas COJIb WMJM eT'0 CcOoJIbBaT, ITOe

R: 4gaBJIgeTCsa BOIOPOIOM WMJIM MeTUJIOM,

R, 4dBJjdeTCd DTUIIOM, ULIMKJIIOIPONIMIDTUIIOM, ULIMUKJIIOIPOIUIIME THUIIOM,
IIPOIMIIOM, Z2-METUJIIIPONINUIIOM, OYTMIIOM, 3-MeTUJIOYTMIIOM WMJIIM IIeHTUJIOM,

R3; gaBisgeTcsa (TOPOM MM XJIOPOM.

(19) CoenmMHeHMe TIIO (17) BHIIE, WJIM €TI0 OdapMalleBTUUEeCKN
opuemMiieMas CoOJIb WM eI'0 COoJibBaT, TI'IOe COeIMHeHMe BHOUpawnT U3
TPYIINE, BKJIOUAIEN :

8-xJIop—-3-mNeHTuyI-3, 7T-ourmuapo -1 H-IypuH-2, 6—OVOH,

8-xJop-3-0yTui-3, 7T-OUruIpo -1 H-NypuH-2, 6-OM0OH,
8—-xJop-1-MeTUI-3-0yTui-3, 7T-OIUTUIPO —~1H-IIypUH-2, 6—-OMOH,
8—-xJop-1-MeTUJI-3-TIeHTuJI-3, /- ouruapo -1 H-nypmuH-2, 6—OM1OH,
8—-xJjop—-3- (3—MeTund®yTMI) -3, /T-ourunpo -1H-nypmuH-2, 6—OMOH,
8-xJI0p—3- (2-UMKJIONIPONUJISTUII) —3, /-IUTUIOPO ~1H-IIypUH-2, 6—-O1OH,
8-xJIop—-3- (2-MeTHUJIIPOonuI) -3, 7-IUTnuapo -~ 1 H-NypuH-2, 6—O1OH,
8-xJI0p—-3- (UMKJIONIPONUIMEeTII) =3, /- ouruapo -1 H-nypmuH-2, 6—OMOH,

8—xJjop-1-MeTuJi-3- (3—-MeTundyTni) -3, 7T-ourunpo -1 H-typmH-2, 6—
OMOH U

8-xJiop—1-MeTuJi-3— (2-UUKJIOIPONMIISTUIL) =3, 7T—OUTUOPO —~ 1 H-IIypUH—
2, 6-OMOH.

(20) CoenMHeHMe TII0 JiodoMy U3 (17)-1(19) BHIIE, WM €eTo
bapMalleBTUUECKM  [IpMeMJIeMas COJIb VI ero coJIbBaT, KOTOPHM
ABJIAETCH I'MOPaTOM.

(21) CoenMHeHMe TII0 JiodoMy M3 (17)-1(19) BHIIE, WJIM eTo
bapMalleBTUUECKM IIpMeMJIeMas COJIb WMJIM eT0 COJIbBAT, TI'Je MOUYEKMCJIIHM
WY TIomaTlpuMueckuM 3aboJieBaHMeM [ABJISAETCS TUIEPYPUKeMMd, Iormarpa,
nmomarpmMyeckoe BoOcCIaJieHre, OOJIb MM MOUEeKMCIIad HedpollaTUsd.

(22) CoenMHeHMe TII0 JiodoMy M3 (17)-1(19) BHIIE, WJIM €TI0
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bapMalleBTUUECKM [IpMeMJIeMas COJIb WM €T'0 COJIBBAT, IJId CHIWKEeHUSA
pUCKa BO3HMKHOBEHIMSA monarpHl, TUIIEPTOHUHN, omuaberTa,
TUIIEPJUINIEMUM, OXMPeHUdI, MeTaboJIMuecKoT'0 CHMHIPOMAa, MUIeMUUeCKOM
BoJIe3HM Cepllla M [IOBPEeXIeHMSd II0OUEeK.

(23) CoenoMHeHMe IO (21) BHIIe, WM €TI0 OdapMaleBTUUeCKHA
npremiieMas COJIb WJIM €eTo COoJibBaT, T'Ie TUIEPYPUKEMMS BKJIKOUAET
[IEPBUUHYKD TIUIIEPYPUKEMUID M BTOPUUHYKD I'MIIEPYPUKEMUI.

(24) CoenoMHeHMe IO (21) BHIIEe, WM €TI0 OdapMaleBTUUEeCKHA
npmemiieMas COJIb WJIM €TI0 COJIbBaT, TI'IOe I[omalpa BKJIKUAET IIePBUUHYID
nomarpy M BTOPMUHY IIOoHarpy.

(25) CoemMHeHMe IO (21) BHIIE, WM €TI0 ¢OdapMaleBTUUEeCKHU
opuemMiieMas COJIb MM eI'0 COoJibBaT, I'IOe I[omarpMuyecKoe BOCIlaJIeHue
BKJIOUAET OCTPEIM nomarpuyueCcKuUn apTpuT, OO KOXHEI TOdyC u
XPOHUUECKUM TOOYCHEM apTpUT.

(26) CoemmuHeHMe IIO (21) BBmEe, WM €T0 OQapMalleBTUUYeCKU
opmueMiieMas COJIb MM eT'0 COJibBaT, I'ODe OO0JIb BKJOUAeT OCTpyl OO0Jb,
XPOHUUECKY OO0JIb, TPYIHOU3JIEeUMMYK OOJIb UM pPaKoOBYK OOJIb.

(27) CoemmuHeHMe IIO (21) Bwme, wWIM ero OQapMalleBTHUUECKHA
opuemiieMas COJIb WMJIM €70 COJIbBaT, T'Oe MOuekmucsas HepponaTusd
BKJIOUAET OCTPYIHD MOUEeKMCJIYID  HedpolaTHuo, XPOHUUECKYD  YPaTHY
HedponaTUio UM MOUEKUCIIHM YyPOJIUTHAS.

(28) CoenmMHeHMe bopPMy JIEL (1), NI ero bapMalleBTUUECKHA
opuemiieMas CoOJIb MWJIM eTo COJIbBaT MOJIS CHUMXEHUS VYPOBHS MOUeBOMU

KMCJIOTEI,

0

NP
4L\ I )_Rs

07N N

R, (1)

roe R; BHbMpanoT M3 TI'PYIINH, BRJILUabmel Bomopond M Ci; 4 aJIKWII,
Iroe YyKa3aHHBEM C; 4 aJIKMJI He 3aMelleH WIM Heo®g3aTeJIbHO 3aMeleH
OOHMM WM Oo0Jiee TaJIOT'eHOM, LuMaHoO, CF3; MJIM MX COUueTaHMEM;

R, BHOMpanT M3 TIPYIIOH, BkJIoUalmelr Ci 1o alkuy, C, ¢ aJIKeHWJ U
Cy_ ¢ AJKMHWI, T IOe YyKaszaHHeM Ci 19 aJKui, C, ¢ aJdkeHus wuianu C, g

AJIKMHWJI He 3aMelleH WM Heo0A3aTeJIbHO 3aMelleH TaJIoTeHOM, LMaHo,

Cs_7 LMKJIOAJKUJIOM MJIM UX CcoUueTaHMeM;
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R; BHIOMpanT M3 TPYIIH, BRJIOUALIEV TaJloTeH M LMaHOo.
(29) CoenmMHeHMe bOoPMY JIEL (1), M ero bapMalleBTUUECKHA
npremMiieMas COJIb WM €eT0 COJIBBAT IJIA NPOOMIIaKTUKM WM CHVKEeHUS

BOCIIaJICHU S,

i H

Rr\ N
j\JI %

07N N

R (1)

roe R; BHOMpamoT M3 TPYIINH, BRJAOUaKmeM Bomopond M Ci 4 aJIKWII,
roe YyKa3aHHEM Ci; 4 aJIKMJI He 3aMelleH WM Heo0ga3aTeJIbHO 3aMeleH
OOHMM MM OoJiee TaJIOT'eHOM, LMaHO, CFi; MM MX CcoueTaHMEM;

R, BHOMpaT M3 TPYIOH, BkJIouabomelr Ci; 19 alkui, Cy ¢ AJIKeHWUJI U
Cy ¢ QAJKMHWMJII, THOe YyKaszaHHeM Ci; 19 ajgkui, Cy ¢ aJlkeHusa wminu C, g
aJIKMHWMJI He 3aMelleH WM HeoO0d3aTeJIbHO 3aMelleH TI'aJIoeHOM, LMaHo,
C3_7 LUUKJIOAJIKMIIOM WMJIM UX COUeTaHMNeM;

R; BHOUpaT M3 TPYINOH, BKJOUaKIEeM TaJloTeH U ILMaHO.

(30) dapMalleBTHUUECKASA KOMIIO3UUUA  IJIA HOPOQUMIIaKTUKM  WMJIU
JIeUeHMS MOUEKUCJIIHX WM IIojarpuueckux 3abojieBaHUM, coIepXxalas
coenmHeHue QopMyJiHl (I), ero ¢apMalleBTMUECKM OIpMeMJIEMyK COJIb WIIU

CcoJILBAT,

i H

Rr\ N
j\JI >

07N N

R (1)

roe R; BHOMpannT M3 TIPYIINH, BRJLUabmel Bomopond U Ci 4 aJIKWII,
Iroe YyKa3aHHBEM Ci; 4 aJIKMJI He 3aMelleH WIM Heo®g3aTeJIbHO 3BaMeleH
OOHMM WM OoJiee TaJIOT'e€HOM, LuMaHo, CF3; MJIM MX CoOueTaHMEM;

R, BHOMpamT M3 TIPYIIOH, BkJIoUalmel Ci 1o alkuj, Cy ¢ aJIKeHWJ U
Cy_ ¢ AJKMHWII, TIOe YyKasaHuHeM Ci 19 aJkui, C, g aJdkeHus wuianu C, g
AJIKMHWJI He 3aMelleH WIM Heo0A3aTeJIbHO 3aMelleH TaJlIoTeHOM, LMaHo,
Cs_7 LIUKJIOAJIKUIIOM WM UX COUeTaHUeEM;

R; BHOMpanT M3 TPYIOH, BRJOUALIEV TaJloTeH M LMaHOo.

(31) dapMalleBTUUECKA A KOMIIO3ULIM A o (30) BHIIE, Toe
MOUEKMCJIIEM VI nomarpmuecKuM 3aboJieBaHueM ABJIAETCHA

TUNepypUKeMmns, nmomarpa, romarpuMyecKoe  BOCIajleHue, 6oJib UM
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MOoUeKMcylad HedppornaTus.
(32) dapMalleBTUUECKA A KOMIIO 3L I oJis CHIVXEeHU S YPOBHHA
MOUEBOM KMCJIOTH, I'Ie KOMIO3MLUMSA BKJIOUaeT coelIuHeHMe dopMmyJe (1),

ero QapMalleBTUUECKM IIpMeMIIEeMyK COJIb MM eT'0 COJIbLBaT,

i H

Rr\ N
j\JI %

07N N

R (1)

roe R; BHOMpamoT M3 TPYIINH, BRJAOUaKmeM Bomopond M Ci 4 aJIKWII,
roe YyKa3aHHEM Ci; 4 aJIKMJI He 3aMelleH WM Heo0ga3aTeJIbHO 3aMeleH
OOHMM MM OoJiee TaJIOT'eHOM, LMaHO, CFi; MM MX CcoueTaHMEM;

R, BHOMpaT M3 TPYIOH, BkJIouabomelr Ci; 19 alkui, Cy ¢ AJIKeHWUJI U
Cy ¢ QAJKMHWMJII, THOe YyKaszaHHeM Ci; 19 ajgkui, Cy ¢ aJlkeHusa wminu C, g
aJIKMHWMJI He 3aMelleH WM HeoO0d3aTeJIbHO 3aMelleH TI'aJIoeHOM, LMaHo,
Ci3-7 LUMKJIOAJIKUJIIOM WMJIM MX COUeTaHMEeM;

R; BHOUpaT M3 TPYINOH, BKJOUaKIEeM TaJloTeH U ILMaHO.

(33) [IpoTHMBOBOCHANUTEJILHA AL bapMalleBTHUUECKAA KOMIIOBUILINSA,
comepxaia g coeIMHeHMe bopMyJIEL (1), ero bapMalLeBTUUECKU

InprneMiieMyrn COJIBE MJIM €I'O COJIBEBAaT,

i H

Rr\ N
j\ﬁ >

07N N

R (1)

roe R; BHOMpalT M3 IPYIINH, BRJLUawmel Bomopond U Ci 4 aJIKWII,
Toe YyKa3aHHBEM C; 4 aJIKMJI He 3aMelleH WIM Heo®g3aTeJIbHO 3BaMeleH
OOHMM WM OoJiee TaJIOT'eHOM, LuMaHo, CF3; MJIM MX CcoueTaHMEM;

R, BHOMpamT M3 TIPYIIOH, BkJoUalmel Ci 1o alkuy, Cy ¢ aJIKeHWJI U
Cy_ ¢ AJKMHWII, T'Ie YyKasaHHeM Ci 19 aJkui, Cp g aJdkeHus wuian C, g
AJIKMHWMJI He 3aMelleH WIM Heo0A3aTeJIbHO 3aMelleH TaJIoTeHOM, LMaHo,
C3 7 LUUKJIOAJIKWUIIOM WM UX COUeTaHUEM;

Rs BHOMpamwT M3 TPYINH, BKJOUALIEN I'aJIoOTeH M LMAaHO.

(34) Crioco® NIpOodMIaKTUKN MV  JeueHHud MOUeKMCJIIBIX MJIIN
nmojmarpuueckmx 3aboJIeBaHul, BKJIIOY AI0MMI BBeIeHUE COeIMHEHUS
bopMy JIEL (1), ero OdapmMalleBTMUECKM I[IpUeMJIeMOW COJM WMIM  eTo

coJibBaTa MJIEKOIMTanleMy, HYXIalleMyCsS B TaKOBOM,
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i H

Rr\ N
j\JI %

07N N

R (1)

roe R; BHOMpaoT M3 TIPYIINH, BKJAOUawmel Bomopond M Ci 4 aJIKWII,
roe yKa3aHHEM Ci; 4 aJIKMJI He 3aMelleH WIM Heo®a3aTeJIbHO 3aMeleH
OOHMM WM Oo0Jiee TaJIOT'eHOM, LiMaHoO, CFi; MJIM MX COUeTaHMEM;

R, BHOMpamT M3 TPYINIIH, BkJoUakmel Ci_io aldkmuj, Cs ¢ aJIKeHWJ U
Cy_¢ QJKMHWII, T IOe YyKaszaHHeM Ci1¢9 aJkui, Cy ¢ aJdkeHusa uian C, g
aJIKMHWMII He 3aMelleH WM HeoOsa3aTeJIbHO 3aMelleH TaJIoeHOM, LMaHo,
Ci_7 LUMKJIOAJKMJIIOM MJIM MX COUeTaHNEM;

R; BHOMUpaT M3 TPYIIIH, BKJUaIEeM IaJIoTeH M ILMaHO.

(35) Cnoco6 no (34) Beme, IOe MOUEKMCJIEIM WM [HOOaIlpUueCKUM
3aboJIeBaHMEeM  ABJISAETCHA TUIIEPYPUKEMNS, momarpa, nmomarpuyueckoe
BOCHaJjieHre, OO0Jb MIM MOUeKMucJad HedpolaTHusd.

(36) Cnoco® CHWXEHMS YPOBHA MOUEBOM KUCJOTH, BKJIOUAMMUN
BBeldeHMe coeIuHeHusa ¢opMyJHl (1), ero odapMalleBTHUUECKM IIpUeMJIeMOM

COJIM MJIM eT'0 COJIBBaTa, MIeKOIIMTanmeMy, HyXIalmeMyCd B TaKOBOM,

i H

RP\ N
j\ﬁ >

07N N

R (1)

roe R; BHOMpanT M3 IPYIIH, BRJWLUawmel Bomopond U Ci 4 aJIKWII,
Ioe YyKa3aHHBEM Ci; 4 aJIKMJI He 3aMelleH WIM Heo®g3aTeJIbHO 3BaMeleH
OOHMM WM Oo0Jiee TaJIOT'eHOM, LMaHoO, CF3; MJIM MX CcoueTaHUEM;

R, BHOMpanT M3 TIPYIIOH, BkJoUalmel Ci 1o alkui, Cy ¢ aJKeHWJI U
Cy_ ¢ AJKMHWII, T IOe YyKasaHuHem Ci 1o aJkui, Cp ¢ aJdkeHus wuian C, g
AJIKMHWMJI He 3aMelleH WM Heo0A3aTeJIbHO 3aMelleH TaJIoTeHOM, LMaHo,
C3 7 LIUKJIOAJIKUIIOM WM UX COUeTaHMUEM;

R; BHOMpalnT M3 TPYIOH, BRJILUALIEV TaJloTeH M LMaHOo.

(37) [IPOTUBOBOCIIAJIUTEJIL HEIN crioco®, BKJIIOU AN BBeIleHME
coemuHeHusa O¢opMyJiel (I), eTro dapMaleBTHUUECKM I[IPpUEeMIIeMOM COJUM WK

ero coJibBaTa, MIEKONMTanIeMy, HYXIaolIeMyCsS B TaKOBOM,
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O

NP
4L\ I )_Rs

07N N

R (1)

roe R; BHOMpaoT M3 TIPYIINH, BKJAOUawmel Bomopond M Ci 4 aJIKWII,
roe yKa3aHHEM Ci; 4 aJIKMJI He 3aMelleH WIM Heo®a3aTeJIbHO 3aMeleH
OOHMM WM Oo0Jiee TaJIOT'eHOM, LiMaHoO, CFi; MJIM MX COUeTaHMEM;

R, BHOMpamT M3 TPYINIIH, BkJoUakmel Ci_io aldkmuj, Cs ¢ aJIKeHWJ U
Cy_¢ QJKMHWII, T IOe YyKaszaHHeM Ci1¢9 aJkui, Cy ¢ aJdkeHusa uian C, g
aJIKMHWMII He 3aMelleH WM HeoOsa3aTeJIbHO 3aMelleH TaJIoeHOM, LMaHo,
Ci_7 LUMKJIOAJKMJIIOM MJIM MX COUeTaHNEM;

R; BHOMUpaT M3 TPYIIIH, BKJUaIEeM IaJIoTeH M ILMaHO.

(38) Kowmnozmumsa o Jmwodomy m3 (30)-(33) BHIIe, OOIOJIHUTEJILHO
comepxamas OIMH WM O0oJiee M3 MNOHMXAKIMX MOUEeBYK KUCJIOTY aIl'€HTOB,
AHTUIIOODATPUUECKUX ATEHTOB U MNIPOTHMBOBOCIIAJJMTEJILHEIX al'eHTOB.

(39) Habop, coIepxXxamuy: KOMIIO3UIMID [0 Jwodomy wu3 (30)-(33)
BHIIE UM MHCTPYKLUMIO C OIOHMM WM O0o0Jiee TuIaMM MHOOpMaLUM, IO
nHOOpMalMsa BuOpaHa M3 TPYIIH, BRJOUalmel uHOopMalurio o0 YCJIOBUAX,
B KOTOPHX dapMaleBTHUECKAs KOMIO3ULMUA IIPUMEHSeTCsS IJIS JieueHud,
MHOOPMALIMIO TI0 XPaHeHMIO (apMalleBTUUeCKOV KOMIIO3ULNWM, MHOOPMALMIO
10 BBeIeHUI U MHOOpMALIMIO O TOM, KakK BBOIMTL dapMalleBTUUECKYIO
KOMIIO BULIAIO .

[IpencTaBJIeHHHE BLIe TexXHUUECKMEe pPeleHrsS B COOTBETCTBUM C
IOAaHHEIM M300peTeHMeM OKa3HBalT I[IPOTUMBOBOCHAJIUTEJILHOE OelCTBUEe U
MOTYT  MHIMOMPOBATLH BOBHUMKHOBEHME ¥ pPa3BUTUE BOCHAaJIeHUM vy
IallMeHTOBR C BHCOKMMM YPOBHAMM MOUEBOM KMCJIOTH U o0BJeryanT
BOCHAaJIUTEJIbHEEe peakumum y IaluMeHTOB c nmomarpou, TOdYCOM,
nojmarpuueckmuM BOCHaJIeHueM u MOUEKMCJION HedppomnaTuen. STHU
TexXHUUeCKMe pPelleHra Takxke [ABJIARTCI 20PeKTUBHBEIMM OJIS CHWXKeHUS
YPOBHSA MOUEBOM KMCJIOTH M, cJedoBaTellbHO, MOTYT IJajiee CHWXATb
PUCK BOS3HUKHOBEHMS IOOaTl'Ph, IUIEPTOHUM, IuadeTa, ITUIEPIUIMISMUN,
OXMPeHUsa, MeTadoJIMUeCKOTOo CHMHIpOMAa, HuIeMMueckoM Oo0Jie3HM cepllla U
IIOBpeXIeHsa IIouek, TeM caMeM oO6Jerdas Oo0Jb Yy IIallMeHTOB, U IJIA
JleueHus nIn IpOodUIaKTUKN MOUEKMCJIIBEIX WIIN nmomarpuueckmx

3a00JIeBaHUl .
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B uWacTHOCTM, BOCIAJUTEJILHOM peakluel 4gBJISeTCsS COCTOSHUE,
BOBHUKaKINEee IPpM IIOBHIMEHVM YPOBHS MOUEBOM KMCJIOTH, B TO BpeMa Kak
COEeIMHEHVEe B COOTBETCTBMM C HOaHHHEHM M300peTeHMEM OKa3HBaeT
HeOXMIaHHOe OeMCTBMEe Ha CHMXeHMe YPOBHS MOUEeBOM KUCJIOTH. IlosToMy
COEeNMHEHNUE B COOTBETCTBMM C IHOaHHHEM M300peTeHMEeEM  MOXeT B
3HAUUTEJILHOM CTeleHu o6JerdaTh BOCHaJUTEeJIbHEE peaKlLuM, BH3BaHHBEE
[IOBHIIEHMEM MOUeRBOM KMCJIOTEHI, TeM CaMbIM OEMOHCTPUPY A
IPOTHUBOBOCIIAJUTEJILHOE IelCTBUE.

[TonpoBOHOe OoNMCaHME BapMaHTOB

TepMMHEl, IIPMMEeHSeMble B JaHHOM OIMCaHMM, MMET CJeOyilre
3HaueHNd.

TepMmuH "rmajioreH" OTHOCUTCHA K aToMy OGTopa, aToMy XJopa,
aToMy OpoMma, aToMy MoIa ¥ IIOOOOHHM. AToOM (Topa M aToM XJjopa
ABJIFATCA NPEenIIoUuTUTEeJIbHEMNA .

TepMmrH "Ci; 19 aJdKMJI" OTHOCUTCS K TIIPSAMOM WMJIM pPa3BeTBJIEHHOM
aJIKMJILHOM  TpPYyIIe, comepxame oT 1 @mo 10 aTomMoB YyIUlepola,
ONpennouTuTesbHO, Ci g aJKWIBLHOM Tpylle, coIepxamelr oT 1 mo 6
aTOMOB yIJlepoma. YKaz3aHHEM "C; ;¢ ajJxkujIoM" MoxeT OHTbL MeTWJI, D2TWUJI,
H-TIPONNJI, W3OHPONWUJI, H-OYyTWUJI, WU300YTWUII, BTOP-OyTWUJI, TpeT-0yTW,
H-TIeHTWJI, W3O0INeHTWJI, 2-MeTUJIOYTWuJI, HEeOIeHTWJ, 1-3TWJNIPONuj, H-
TeKCUJI, M30TeKCWUJI, 3-MEeTMJINEeHTWMII, 2-MeTWJIIeHTWJI, 1-MeTUJIIIeHTUII,
3, 3-ouMe TUIOY TIJI, 2, 2—-O0VMe TUJIOY T, 1, l-ouMeTMJI0Y T, 1,2-
OVMe TUJIOY T, 1, 3-guMeTUI®y T, 2, 3—-O0UMe TUJIOY TIUJI, 2=9TUIIOYTUII,
1, 2-OouMe TUIIIPONNWII, TelTWuJI, OKTWMJI, HOHWJ, IelWJ M HOIOOHEHE.

TepMmuH "Ci 4 aJKUI" OTHOCHUTCSA K TIIpPSAMOM MIM pa3BeTBJIEHHOMU
aJIKMJILHOV TpYyIe, comepxame¥ oT 1 mo 4 aToMOB yIUlepoma, TaKou
KaKk MEeTWJI, >TWJI, H-NPONWJI, W30NPpOonui, H-OyTuiI, unU300yTUI, BTOP-—
OYyTUJI, TPeT-OyTUJI M MIOOOOHEHE.

TepmuHd "Coog aJIKeHMJI" OTHOCUTCH K TIMIPAMOM WM pa3BeTBJIEHHOM
aJIKeHUJILHOM TpyIlle, coIepXamel oT 2 Oo 6 aToOMOB yIJlepola M
comepxamel IOBOMHYI CBA3b, TakoM Kak BUHNUI, l-nponenwu, 2-

NpOoIeHun, 1-MeTUJIBMHWII, 1-ByTenun, 2-0yTeHWJ, 3-0yTeHWMI, 1-

MeTUJI—1-TIPOIIEeHUI, 2-MeTunJi—- 1 -[IpOoreHWI, 1l-MeTui—-2-TIIpOIIeHUJI, 2-
MeTWJI— 2 —TIPOIIEHWII, l-ntexnTeHwm, 2-IIeHTeHWII, 3-IIeHTeHuJ, 4-
[IEHTEHWI, l-meTnii-1-0yTeHnI, 2-MeTrJI-1-0yTeHn, 3-MeTmJI-1-

Oy TeHWUI, l-MmeTnI-2-0yTeHW, 2-MeTUJI-2-0yTeHuJI, 3-MeTuJjI-2-
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Oy TeHWUII, l-MeTnI-3-0yTeHWU, 2-MeTUJI-3-0yTeHnu, 3-MeTuJI-3—
Oy TeHWUI, 1, 1-nuMe THII-2-TIpPOIIeHWJI, 1, 2-numeTnii—1-IponeHn, 1,2-
OVIMe TUJI- 2 - TIPOIIeHWII, l1-sTHi—-1-nponeHns, 1l-5THJI-2-IpOoreHn, 1-

TeKCeHWUJ, 2-TeKCceHWuI, 3-TeKCeHWMJI, 4d-TeKCeHWI, 5-rTekceHMJ, 1-

MeTuJI-1-IIeHTeHW, 2-MeTmJI-1-TIeHTeHWI, 3-MeTuJI-1-IIeHTeHWJI, 4-
MeTuJI-1-IIeHTeHW, l-MeTuJI-2-TIeHTeHWJI, 2-MeTuJI-2-IIeHTeHWI, 3-
MeTuJI-2-IIeHTeHW, d-MeTuJI-2-IIeHTeHWuJ, l-MeTnI-3-TIeHTeHWJI, 2-
MeTuJI-3-IIeHTeHW, 3-MeTuJI- 3—-IIeHTEeHWUJ, 4d-MeTUJI-3-TIeHTeHWUJI, 1-
MeTuJI-4-rIeHTeHusI, 2-MeTuJI-4-TIeHTeHWI, 3-MeTuJI-4-TIeHTeHuJI, 4-

MeTuJI-4-rIeHTeHuI, 1, 1-ogumMeTII-2-0yTEeHWJI, 1, 1-gumeTnii—-3-0yTeHuJI,
1, 2-gumeTnii—1-0yTeHWJI, 1, 2-gumMeTIi-2-0yTEeHWII, 1, 2-gumeTmii—3-
Oy TeHWU, 1, 3-ogumMmeTmii—-1-06yTeHWI, 1, 3-oumeTmjI-2-0yTeHWII, 1,3-
OUMEeTUJI-2-0yTeHuJI, 2,2-OuMeTuji-3-0yTeHuy, 2,3-auMeTuji—-1-0yTeHuI,
2, 3-IMe TUJI-2 -0y TeHWUI, 2, 3-ouMeTUII-3-0yTeHWUI, 3, 3-oumeTmii—-1-
Oy TeHu, 3, 3-ouMeTuJI-2-0yTeHWI, l-sTuia-1-0yTeHn, l-sTUI-2-
Oy TeHu, l-sTUa-3-0yTeHnJI, 2-3TWI-1-0yTeHWJI, 2-3TuUjI-2-0yTeHWI,
2-2TujI-3-0yTeHuI, 1,1, 2-TpuMeTJI-2-[IPOIIeHWJI, l-sTuia-1-MmeTmii-2-
IpOoIIeHMI, l-sTMi-2-MeTuii- 1 -TIponeHnI, 1l-35TUJI-2-MeTUJI- 2 -T[IPOIeHWJI,
1, 3-0yTagmeHusi, 1, 3-nteHTagmMeHUsI, 1, 4-1eHTagMeHW]I, 2,4-
neHTamgueHus, 1,4-TexkcalIMeHW), 2,4-TekcalMeHMJI M IOOOOOHHEe. Cqi4
aJIKMJI C IOBOMHOM CBS3b Heo®43aTeJIbHO MOXeT OHTb LMC— WIXM TpPpaHC-—
M30MEPOM.

TepMrH "C, ¢ aJKMHMI" OTHOCUTCA K TIIPSAMOM WM pPa3BeTBJIEHHOMU
aJIKMHWJILHOM TpYyIne, coOepxXamel oT 2 OO 6 aTOMOB yIulepola U
comepxamer TPOMHYI CBSA3b, TakKoM Kak STUHWII, 1-OpOIOMHWMII, 2-
NPONIMHWII, 2-0yTHMHWI, 3-0yTHMHWI, 1-MeTuJI-2-NOpONMHWMII, 2-TIeHTUHWJI,
3-MNeHTUHWJI, 4-TeHTUMHWJI, l1-MeTujI-2-0yTHUHWMII, 1-MeTuJI-3-0YTUMHWUII, 2-—

MeTuJI-3- 0y TUHWII, 1, 1-ouMe THII-2-IOPONIMHWII, 1-3TMJI-2-TIPONVHNWII, 2-

TeKCUHWII, 3-TeKCHHWJI, 4-TeKCHHWII, 5-TeKCHHWJI, l-MmeTHJI-2-
[IEHTUHWII, 4d-MeTUJI-2-IIeHTUHWI, 1-MeTuJI-3-IIeHTUHWJI, 2-MeTUJI-3—
[IEHTUHWII, l-MeTnJI-4-TIeHTUHWII, 2-MeTUJI-4-TIeHTUHNWII, 3-MeTHJI-4-
[IEHTWHWUII, 1, 1-ogumMeTHII-2-0yTUHWII, 1, 1-ouMeTnII—-3-0yTHUHWJI, 1,2-

OVMe TUJI-3-0y THUHWII, 2, 2-O0VMe TUJI- 3—- 0y TUMHWII, l-5TMI-2-0yTHUHNWI, 1-
DTUII-3-OYTUHWUII, 2-3TWUI-3-0yTUMHMI ¥” 1-3TWJjI-1-MeTuJI-2-TIPONVHUII WU
[IOOOOHHE .

TepMrH "3-7-UJleHHHM LUKJIOANKMUII" OTHOCUTCH K LIUKJINIECKOMN
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aJIKMIILHOVM TpYyINe, IIOJIyUeHHOM M3 aJIKkaHOBOM UYacTH, comepxamen oT 3
oo 7 aTOMOR YyIJlepolla, M3 KOTOpOM yHaJleH OIMH aToM BOoIopona,
BRJIOUAKIEN MOHOLMKJIMYE CKUN LUMKJIOAJIKIWII, KOHIOEHCHUPOBaHHEMN
UUKJIOAJKWII, MOCTUKOBYK LIUKJIMUECKY TPYHOIYy U CIUMPOUUKIIMUECKYID
TpyHomy.

TepMuH "MOHOUMKJIIMYE CKIUM UMKJIOaJIKMII" OTHOCUTCH K 3-7-
UYJIEHHOMY MOHOLMKJIMUYECKOMY LMKJIOAJKUIIY, BKJIOUAKIMEMY 3—7-UJIEHHHN
HACBIEHHE MOHOUMKJIIMUECKUN LUKJIOAJKWUII ¥ 3-7-4JIeHHHM YaCTUYHO
HACHBIEHHEM MOHOUMKIIMUECKUN LIUMKJIOAJKMII. "3-7-UJIeHHEM HaCHIleHHBN
MOHOLUMKIJIMUECKUN LUKJIOAJKMUII" O3HauaeT, UYTO MOHOLUUKIJIMUIECKOE KOJBLO
ABJIAETCA IIOJIHOCTBLI HACHIIEHHEIM KapOOUMKJIMYECKMM KOJIBLIOM, M €TI0

I[IPrMMEPEl BKJIOUWAKT, HO He OI'PaHMUYEeHH VMM, LIMKJIIOIIPOIIMII, LUMKJIOOY T,

LUMKJIOTIeHTWII, LIUKJIOTEeKCHUJII, LUMKJIOT el T, LMKJIOOK T,
Me TUIILMUKJIIOIPOINII, OVIMe TUJILMKJIOIPOIINII, MeTUJILMKIIODY T,
OVMe TUJILIUKIIOOY TIUII, MeTUMJILIUKIIOTIeHTWII, OMME TUJILIVKJIOIIeH T,
METUJILMUKIIOTEKCUII, OUMEeTMJILUKIIOTEeKCHUIJI U IHomoOHEe. "3-7-uJIeHHLM

YAaCTUUYHO HACHIEHHHY MOHOUMKIMUECKUY ULUUKJIIOAJIKMI" O3Ha4daeT, gTO

MOHOLIMKJIMUECKOE KOJIBLIO ABJIAETCSA YJacTUUYHO HaCHIIE HHEIM
KapBOoUUKINUECKMM  KOJIBLIIOM, M ero IpMMEepPH  BKJIOUYAT, HO  He
OTpaHMUeHH  ¥MH, LUMKJIOIPOIIEHWI, LMKJIODYTeHWI, LMKJIOTIeHTeHWJI,
LMKJIOT'eKCEHWUII, 1, 4-uuKJIOTEeKCcaIMeHnI, LUVKJIOT eIITEeHWUI, 1,4-

LUUKJIOTelTaIueHWJI, LUUKJIOOKTEeHMJ, 1, 5-LUUKIJIOOKTaAIUEeHUJI U IIOHOOHEE.
TepMuH "KOHIOEHCHUPOBaHHEM UMKJIOaJIKMI" OTHOCUTCH K
KOHIOEHCHUPOBAHHOM ULUMKJIOCAJKMILHOM TpyIe, O0O0pas30OBaHHOM MOBYMS WU
BoJjlee LUKIMUECKMMU CTPYKTypamy, TI'Ioe OBe COCeOHME UIUKIUYEeCKUEe
CTPYKTYPH MMET IBa OOMUX COCeOHUX aToMa yIJulepoha, BKJKWUYad 6-7-
UJIeHHBIe HACHIIEHHEEe KOHIEHCHUPOBAHHEE LUKJIUYECKMEe TPYNIHE ¥ 6-7-
UJIeHHBEIE YaCTUUHO HACHIEHHBEE KOHIOEHCUPOBAHHEE LUKJIMUECKNE IPYIINH.

Hle\/lepr ©6—"7-UJIEHHBIX HaCBIeHHHX KOHIOEHCHMPOBaAHHEIX TPYIIII BRJIOYAKOT,

HO He OT'PaHNUEHE MU, ouuukio[3,1.0] rekcui,
Ouumkio [4,1.0] renTui, OULMKIIO[2.2.0] rexkcui,
OuLMkIo [3.2.0] renTui, OuLmkIo [4.2.0] OKTHUII u IOOOOHHE . 6-"7-

UJIeHHEIe YaCTUMUYHO HaCHIIIeHHEIE KOHIOEHCHMPOBaHHEIE IIMKJIOAJIKMJIBE HEIE
TPYIIIIEL OTHOCATCA K TI'pyllllaM, B KOTOPEX, I10 KpaﬁHeﬁ Mepe, OIIHO
KOJIEODO B KOHIOEHCHMPOBAHHOM LIUMRIJIMUYECKOM KOJIBIEe ABJIAE€TCHA YaCTUYHO

HaCHIIe HHBEIM Kap@ouMKﬂquCKVIM KOJIELIOM, IIPVMMEPE KOTOPEX BRJIOYAKT,
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HO He OT'PaHVUEHE VMU, Ouunmkio [3,1.0] rexkc-2-eHui,
Ounumkio [4,1.0] renr-3-eHui, OuLmkJo [3.2.0] renr-3-eHni,

OUMIMKIIO[4.2.0]0KT-3—-eHMII M IIOOOOHLHE.

TepMrH "MilekonuTammee" NPEenIouTUTEJIEHO OTHOCUTCH K
YeJIOBEKY .

TepMyH "j1eueHue" OTHOCUTCSHA K [IOJIHOMY  WJIN JaCTUUHOMY
0BJIeTUEHUIO CUMIITOMOB, CBA3aHHHX c pPacCcTpPOMCTBOM WM

3aboJIeraHueM, ZNAZN 3aMeoJIeHUI WU IPUOCTaHOBKE OaJIbHeumero
Pa3BUTUA WM IPOTPeCCUPOBaHMUA BTUX CHUMITOMOB.

TepMmuH "npodpuilakTMka" OTHOCUTCHA K NPOOMIIaKTHUKE HACTYIJIeHUSA
3aboJleBaHMA WM pPacCTPOMCTBa VY IallMeHTa, I[IOIBEepPXeHHOTO PUCKY
pa3BuUTUA 3aboJIeBaHMA MM PacCTPOMCTBA.

TepMnH "Mouekucjioe 3abojieBaHue" OTHOCUTCA K 3ab0JIeBaHUD,
CBA3aHHOMY C AaHOMaJIbHEIM YPOBHEM MOUEBOWV KMCJIOTH B OpITaHu3Me,
BKJIDUAKIIEMY , HO He OT'PaHUUEHHOMY M, TUIIEPYPUKEMUIO ZNRZN
MOUEeKUCIIYID HedppornaTuo.

TepMuH "nomarpuueckoe 3abojieBaHMe" oOTHOCHUTCA K 3aboJieBaHUIO,
CBS3aHHOMYy C IIoHarpoM, BKJUaKleMy, HO He OI'paHMUYeHHOMY UMH,
nomarpy, nomarpMuecKyue BOCIaJieHusS uianu O0JIb .

[TepBUYHAaSA TUIIEPYPUKEMU A OeJINTCSA Ha TUIIEPYPUKEMUIO C
MOJIEKYJIAPHEMM HOedpekTaM U BPOXISHHOE pPacCTpOMCTBO MeTabosn3Ma
nypmrHa, o6e C HEeM3BEeCTHBIMM IIpMUMHaAMM. BpoxIeHHOEe PacCTPOMCTRBO
MeTaboJiM3Ma IIyprMHa OeJIUTCS Ha CIeOyolMe 4YeTHpe TUIlla:

(I) B mepBOM TUIIe TIIOBHIIAETCHS aKTUMBHOCTB S-dpochopmbdozmii—1-
nupodpochaTCHUHTA 3 (PRPPS) , BEIZEIBA A V30T OUHLIM CUHTE?S 5-
bochopubozmii-1-mpodochaTCUHTA3H u U3OHTOUHOE obpas3oBaHMe
MOUEBOM KMCJOTH. O3STOT THUII PacCTPOMCTBa MABJSAETCI CBAS3aAHHBEIM C X-
XPOMOCOMOM II0 HaCJeIOCTBY.

(I1) Bo BTOPOM TUIIE HaBimomaeTcd YaCTUYHBM oedpuumT
TUIIOKCaHTUHTI'YaHMHbOOChopubOo3UITPpaHCchepa sl (HPRT), BHIBHEB AU
[IOBLIIEHHYIO KOHLIEHTpalMio 5-pochopmubozmi-1-nnpodochaTCUHTABE u
U3BHTOUHOe o0O0pasoBaHMe MOUEeBOM KUCJIOTHE. OTOT TUII pPacCcTpoMCcTBa
Takxe ABJSETCH CBA3aHHHM C X—-XPOMOCOMOM IIO HAaCJeOCTBY.

(I11) B TPEeTLEM TUIIE HabJmomaeTcsa [IOJIHEIA oeduumT
TUIIOKCAHTHUHTYaHHpOChopUBOIUIITPpaHChepasH, u CJIMIIKOM MHOTI'O

MOUEBOM KMUCJIOTH o@paByeTc,q M3—3a TIIOBHIIEHHOTI'O CHMHTe3a IIypHrHa,
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KOTOpPEEe HaWIeHH IIpM cuHIOIpoMe Jlema-HalxaHa. 3TOT THUII pPacCTpOMCTBAa
ABJISEeTCA CBA3aHHHM C X—XPOMOCOMOM IIO HACJEeOCTBY .

(IV) B JeTBepTOM THUIIE HabJmomaeTcsa oeduumT TJIIOKO 3BI— 6—
pochaTasu Tak, UTO obOpalyeTcda MU3OHTOUHASA MOUeBasd KUCJIOTa M3-—3a
[IOBBIIEHHOTO CUHTes3a IIypMHa ¥ TIIOHWXeHHOTO KJIMpeHCa MOUeBOM
KMCJIOTE IIOYUKaMM, UYTO OOBUYHO HaxXxOoOAT IIpU HapyIeHUM OTJIOXEHMSA
TJIMKOTeHa 1 Tuna. TUII PacCTPOMCTBa NIPMHAOJIEXUT K ayTOCOMHO-
peLecCrMBHOMY HacCJIeOOBAHUIO.

BropuuHasa TUTIEPYPUKEMU A OTHOCUTCSA K TUIIEPYPUKEMNN,
BHIZBaHHOM 1) I[IOBHIIEHHEIM YPOBHEM MOUEBOM KMUCJIOTEH B  KpPOBHU,
BOBHUKAKIEM IIPY MHOXECTBE OCTPHX WIM XPOHMUEeCKUX 3abojieBaHuUM,
TakKMxX Kak 3abojieBaHMA KpPOBM WM 3JIOKaueCTBeHHBEe o0Opa3oBaHuA,
XPOHUUECKOE OTpaBJieHUE, BBeIeHMe JIeKapCTBEHHEX CpencTe WU

BMCOKOHprHOBOﬁ orerTe, wim 2) paCCTpOﬁCTBOM BHIBEIEHUS MOUEBOM

KUCJIOTH.
llomarpa npencraBjsgeT cobom CBABAHHY c KPUCTaJIJIaMA
apTponaTuo, BHI3BAHHYIO OTJIOXEeHVEeM ypaTa HaTpUAg (MHY) , "

HelnoCcpenCTBEHHO CBA3aHa C TUIepypUKeMMelM U3-3a pPacCcTPOMCTB
MeTaboJM3Ma OIypMHa W/WiIM IIOHMXEHHLHM BHBeleHMEeM MOUeBOM KMCJIOTH.
[logarpa, B YaCTHOCTM, OTHOCUTCH K OCTPOMY apTPUTY U XPOHUUECKOMY
TodycHOMY 3abojieBaHMiO, B OCHOBHOM BKJIOUAKIEMYy OCTPO BO3HMKAIMINUM
apTpuT, obpaloBaHMe Todyca, XPOHUUECKUN TOPYCHHM apTPUT, YPaTHVYO
HedpponaTHUio U MOUEKUCIHM YPOJIUTHAS3. B TEKEJHX CJIydasdx MOXeT
BO3HUKATE IedpopMalMsa CYCTaBOB M IIoUeUHasd HeOJOCTaTOUHOCTH.
[lepBMUHAasa TIoHarpa B OCHOBHOM fABJISEeTCS HaCJeOCTBEeHHOM, HO
KJIMHMUEeCKM ToJiBEko oT 10% mo 20% mDaluMeHTOB MMET HacJleICTBEeHHVYIO
VCTOPUI TIOOaT'PH. ObpaszopaHMe UI3OBITOUHOTO KOJMUECTBa MOUEeBOMU
KMCJIOTE OpuxoouTcsa Ha 10% ciydyaeB I[IepPBUUHOM I'MIEPYPUKEMUN.

OCHOBHBEIMU IIpMYrHaM1 ABJIARTCA He@MHMT @epMeHTa B MeTaboJIn3Me

nypMHa, HeIOCTaTOK TUIIOKCAHTUHTYaHVHbPoCchopubOo3UITPpaHCchepa 3t
(HGPRT) M  M30BITOUHas AaKTMBHOCTL QochaTpubosnupodpochaTCHMHTASH
(PRPP) . IlepBMUHOE CHMXEeHMEe BHBeIeHMS MOUEeBOM KMCJIOTH B IIOUKAaX

OPpUBOOUT K OKoJIo 90% IMepBUUHONM THUIIEPYPUKeMUM. XOTH JeXaluh B
OCHOBe MexaHM3Ma He ACeH U VM MOXET OBITE IoJIMTeHHa A
HacjencTBeHHas 0oJie3Hb, WM He MOXeT OHTbH THUII OpPTaHudYeCcKUX

zaboJiIeRaHMUM TIOUEeK.
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BropuuHas nomarpa OTHOCUTCS K KJIMHUMYECKMM IIPOABJIEHUSM,
BTOPMYHEM K »OpyTuM 3afo0JIeBaHMaM, WJIM BHBBAHHHEM OIpeleJIe HHEIMU
areHTaMmM. MueJonpoJubepaTuBHEE 3a00JIeBaHMSI, TaKMe Kak JelKo3,
JrMmboMa, MHOXECTBEHHAasa  MMeJIoMa, SPUTPOLIUTOS, TeMOJIMTUYECKa I
aHeMMsa ¥ pPakK MOT'YyT IMIPMBOIMTL K YCUJIEHHOM NpoJiMmdepalmrM KIIETOK,
BHIBHBAS IIOBHIIEHHOE I[IpeBpalleHMe HYKJIEMHOBOM KMCJIOTH, BH3HBAKIEE
IIOBHIMEHHOEe OOpas30BaHMe MOUEeBOM KUCJIOTH. PaoralMoOHHAaS Tepanmsa u
XVIMMOTEePaIn I 3JIOKAUEeCTBEHHEX OIIyXOJIEN BHI3HIBAET IIOBPEeXIeHNe
BOJIBMOTO KOJMUECTBAa KJETOK M IIOBHIIEHME IpeBpalleHMs HYKJIEMHOBOM
KMCJIOTHL, TeM  CaMbIM  IIOBHIIASA oBpas30BaHMe  MOUEBOM KMCJIOTH .
BaboJjieBaHMUA IIouex, BKJIOUA S XPOHUYECKUM TJIOMepPYJIOHebpUT,
nMeJIoHedPUT, IIOJUKMCTO3 IIOUeK U IJIOMEPYJISPHYK TUIOOUIILTPAalINIO,
BHI3BAHHYID OTpPAaBJIEHMEM CBMUHIIOM, IUIEPTOHMSA Ha I[I03IHEeM cCcTaauu u
nomo®HHE MOT'YT CHMXATL BHBeIeHMEe MOUEeBOM KMCJIOTH, UYTO MNPUBOIMUT K
IIOBHIMEHNVIO KOHIEHTPpalMM MOUeBOM KMCJIOTH B KpPOBM. ATEHTH, TaKue
Kak TpuasudHbHe »OUypeTuku, oypoceMmn, »TamMOyToOJ, OIMpa3UHaAMUI,
ACHUPMH B HM3KOM HOO3e UM HUMKOTMHOBASA KMCJIOTa M MHOOOOHHE, BCTYIAT
B KOHQJIMKT C MOUEBOM KUCJIOTOM UHIUOUPYS BHBeIeHMEe MOUeBOU
KMCJIOTH TIOUEUHBIMM KaHaJlbllaMy ¥ BHS3HBag I'UIepypHKeMuio. KpoMme
TOTO, HOOJITOBPEMeHHOe BBeIeHMe MMMYyHOIESIPEeCCUBHEX aTleHTOB TakKxke
MOXeT IpUBECTH K TUIEPYPUKEMUN v IalMeHTOB c
TPaHCIIJIAHTHPOBaHHEMA IIouKaMu, uTo MOXeT OHTH CBA3aHO c
VMHTUOMPYIIMM OeMCTBMEM MMMYyHOIESIPEeCCUBHEIX AaTleHTOB Ha BHBeIeHMe
MOUEBOM KMCJIOTH I[IOUEUHHMM KaHaJlbIlaMiu.

[lomarpMyeCcKMM BOCIAJIeHMEeM SBJISeTCS O0UYarlOBOe IIOBPeXIeHMVe U
BOCIIAJIMTEeJIbHAS peakKlMs, BH3BaHHAS OTJIOXKEHMEeM ypaTa Ha CYCTaBHOM
KarcyJe, CHMHOBMAJILHOM CYMKe, Xpdme, KOCTM WM OPYIMX TKaHax. Ha
BOBHMKHOBEHME IIOHATPMUECKOTO  BOCIAJIEHMS  BJIMAKDT TI'eHeTUUYeCKUe
bakTopE M ceMeMHEEe (QAKTOPH B SHAUMTEJILHOM CTEIeHM, M B OCHOBHOM
OHO BOZHMKAET Yy MyXuMH B BO3pacTe 3a 40. Takoe BocHajleHMe OOHUHO
BOBHMKAET B IUIOCHe-(aJIaHTOBHX CYyCTaBax OOJIBIMOTO IIaJiblla CTOIE, a
TAaKXe BOBHMKaeT B Opyrux OOJIBIMX CycTaBax, OCO0eHHO cCycTaBax
KoJleHa M CTome. OCHOBHEM IIPOSBJIEHMEM fABJISeTCAa ocTpas 0OoJIb B
cycTaBax, KoTopas YacTO BO3HMKAET OOHOCTOPOHHE W HEOXMIAHHO.
OKpyXanlye TKaHM CYCTaBOB CTAHOBSITCSA 3aMeTHO OIYXIVMM, TOPAYUYMMHA,

KPpaCHEIMIM ¥ OOJIe3HEHHEIMA .
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Yro KacaeTcd OCTPOTO IMOoIarpuyeckKoTo apTpuTa, OUeBUIHHE
IpU3HaKM OO HACTYIUIeHMs Yy OOJbLMMHCTBAa I[IallMeHTOB OTCYTCTBYIT, U
HalMeHTH TOJILKO UYBCTBYIRT ceBs yCcTaRmuMM, HeyIoOCTBO U OCTPYIO
BoJib B cycTaBax. OCTPHEM HOOATPUUECKMY apTPUT OOBUYHO BOBHUKAET
HOUBLID M MallMeHTH YacTo I[IPOCHIalnTcs oT O0oJM B CcycTaBax. BoJib
IIOCTEeleHHO YyCUJIMBaeTCcd, IOCTUIad [IMKa B TeueHMe OKOJIO 12 YacomB.
[TallMeHTH YYyBCTBYWT cefd Tak, kak OyITO MX pa3pHBaiT, PexyT HOXOM
i BbIT, UYTO HelepeHOCHMO. IlopaXeHHHE CYCTaBH U OKpyXaolye
TKAaHM CTaHOBATCA KPACHBMM, OIYyXIKMMM, TOPSAUMMU U OOJIE3HEHHHEMM IIPU
OTPaHMUEeHHOM OYHKIMOHUPOBAHUM . CHMIITOMEL CIIOHTAHHO MCUe3alnT uepe:s
HEeCKOJIbKO JHeM WIM 2 He#deJu B OOJILIIMHCTBE CJydaeB. IllepBHM
IpUCTYIl BO3HMKAEeT B OTIEJILHOM CyCcTaBe, B OCHOBHOM B IIepBOM
IUIocHe—-haJjlaHTOBOM CycTaBe. B Oyoymmux cjydasdax, BTO IIOJIOXeHUe
VMeeT OTHOWMEeHMEe K HeKOTOPHM MHalMeHTaM. llopaxaeMble »Oajlee CyCTaBH
BKJIOUAIOT CYCTaBH TBUIA CTOIIH, I[IATKM, JOIBKKM, KOJIeHa, 3aliacTbi U
JokTsa. CycTaBH ILJleda, OeOgpa M OCTUCTHX OTPOCTKOB ¥ BUCOUYHO-
HMXKHEeUeJIIOCTHOM  CyCcTaB  BOBJIEUeHH B  HE3HAUMTeJIbHOM  CTeleHU.
MHOXeCTBO CYCTaABOB MOXeT OHBTL BOBJIEUEHO OIHOBPEMEHHO, IIPOSARBRJIAACH
Kak TIIOJIMapTPUT. HexoTophe  MHalMEeHTH MOTYT MMETbL  CUCTEMHEE
CYIMIITOMEI, Takme Kak Jmxopalka, 30KOCTh, TOJIOBHAA BoJIb,
yuameHHOe cepauedueHmMe ¥ TOMHOTA, COMNPOBOXIAEMHE  I[1OBHIIEHHBM
YPOBHEM JIEMKOIMTORB, IIOBBIMIEHHOW CKOPOCTBI OCEeOaHMsa DSPUTPOLUTOB,
[IOBHIEHHHM YpPOBHeM C-peaKTHMBHOTO OeJIka M Tak maliee.

Uro kacaeTcd IepruoIMUYecKMX IIPUCTYIIOB, IIomarpuyueckre aTaku
CIIOHTAHHO McCUe3alT B TeueHMe OT HEeCKOJBKMX IHeM IO HeCKOJIbLKUX
HeneJlb, OOHUHO ©0e3 BHAUMTEJILHEIX I[IOCJHEeNCTBUM, WM TOJIBKO C
He3HAUMTEeJILHOW MEeCTHOM IMMTMeHTallMeM KOXM, meJIylleHVeM, 3yIOM U
Tak  nalee. BaTeM Iomarpa @ IIepexXolIuT B CTaavid  BPEeMeHHOTO
npekpameHys ©6e3 OPUCTYIIOB, KOoTopad MOXeT JUTHCSA B TedeHUe
HECKOJIbKMX MeCcdlleB, HEeCKOJbKMX JieT wWiIu 0oJiee MOeCcATH JeT Iepen
peunavBoM. VY OBOJIBMMHCTBA I[TallMeHTOB pPelMIMB HacTyllaeT B TeueHue 1
Toma, TIPUCTYIHE Yy HMX CTaHOBATCA Bce OoJjiee u 0ojiee UYaCTHMU,
mopaxaeTcsa Bce OoJblliee KOJIMYUECTBO CYCTaAaBOB U IJUTEJLHOCTH
IPpUCTYIIOB BoO3pacTaeT. BoOBRJeUeHME CYCTaAaBOB OOHUHO MMPOUCXOOUT OT
HMXHUX KOHEUHOCTEeM IO BepPXHMX KOHEUHOCTEV M OT OMCTAJILHBEX MEeJIKUX

CyCcTaBOB oo KPYIIHEX CyCcTaBOB. ITocTereHHO BOBJIEKaAKRTCA CYCTaBEI



26

najiblleB, 3algcThbd UM JIOKTS. Y HeOOoJIBLIOTO KOJIMUeCcTBa IallMeHTOBR
MOTYT OHTL IOpaXeHH CYCTaBH ILJledya, Tas0BOM KOCTU, KpPeCTIIOBO-
IoOB3IOOmMHOM  oBJjlacTH, TPYIOMHOKJIOUMUHOM  0BJIacTyM MM  OCTUCTHX
OTPOCTKOB, a Takxe TakKue UacTWH, KaK CHHOBHMAJIbHaAsa  CYMKa,
CYXOXUIIME U  CYXOXMUJILHEE BJlaTajauma, PacIoJIOXeHHHe  pSaIoM  C
cycTaBaMM, VIMeoIMMI CHUMIITOMEI, ABJIAIMECS HEeTUIIMUHLEMHA . M
He®oJILIIOTO KOJMUEeCTBa IIallMeHTOB IIepMOd BPEeMeHHOTO IIpeKpalleHUsd
OTCYTCTBYeT ¥ O00JIe3Hb Pa3BMBAeTCS B XPOHUUECKMM apTpUT IIOoCJIe
[IepBOTO MNPUCTYIAa.

UTo KacaeTcsda XPOHMUECKOTO Todyca, IIpM IPUCTyIe VY TalMeHTOB
Cc nomarpoym ofBpal3ylRTCcda OUeHb TBepOHe  MUIKU, M3BECTHHE Kak
"Todpyc", TakXxe M3BEeCTHHE Kak I[IoJarpuMueckue MUIIKM. [TOIKOXHEIM
TOOYC UM  XPOHMUECKMM  TOQYCHHM  apTpUT ABJIAITCA  pPes3yJbTaToM
OOJITOBPEMEeHHOM T IKEeJION TUIIEPYPUKEMUNU c OTJIOXeHMEeM  OOJIbIMX
KOJIMUECTR KPUCTAJIJIOB ypara HaTpuU4g B MIOOKOXHEIX TKaHSIX,
CHHOBMAJILHOM MeMOpaHe, Xpdme, KOCTM M MATKMX TKaHAX BOKPYT
CyCTaBOB.

TakMe KPpUCTAJJIEL ypaTa HaTpusa OTKJIAIHBAalTCSa B MATKMX TKaHSIX,
BHISEHIBAS  XPOHUUECKOEe BOCIIaJIeHue, ¥ mUMImKYM  oBpas’syiTcda M3-3a
TUIIepIlJia3un dubposHOM TKaHM. Todyc B OOJILIIMHCTBE cIydaesn
oOHapyXMBaeTCcsa B BaBMTKe B IIepBOM IUIOCHe-(QaJIaHT'OBOM CycTaBe
foJblmoro Iajblla CTOIE, CcycTaBaxX IaJlblleB, B3alfgacTbsg, JIOKTS U
KoJIeHa, ¥ Tak pmajlee. Y He3HAUUTEJILHOTO KOJMUeCcTBa IIalMeHTOB
TOodyC MOXeT BO3HMKATL B HOCOBOM XpsAlle, SA3HKe, TOJOCOBOM CBABKe,
TJIa3HOM BeKe, aopTe, CepIOeuHOM KJjallaHe M MuoKapme. Todyc MoxeT
IPOHMKATL B KOCTbL B CKeJleT BOKPYI' CYCTaBOB, BH3HBasg IJedopMallrio
ckeJieTa. AJILTEepPHATUBHO, TOodyC MOXEeT paspymarb KoCcTb. Takue
nojmarpMyueckue ImMIMKM Takxe MOTYT OHRTb HalMOeHH B CHMHOBMAJILHOMU
MeMmBpaHe, CYXOXMJILHOM Bjlarajluile MU Xpdme pgagoM Cc cycTaBaMuM.
PasMepe Todyca MOTYT OBTL pPa3HEMM, MaJIeHBKMMM Kak KYyHXYyTHOe CceMsd
WM OOJILIMMM KakK SMIIo.

Todpyc Takxke MOXeT oOpa3oBaThbCd BO BHYTPEeHHMX oOpraHax, B
OCHOBHOM, B IIOUEUHOM IapeHXMVMe, MHOTIa B MOUETOUHMKE U MOUEBOM
IIy3Hpe, HO pexe B IIeUueHM, XeJJUHOM IIy3Hpe, KeJJUHBEX OIPpOTOoKax U
IIOIKeJIYOOUHOM XeJjle3e, M T.O. BHJIO ONOMCaHO, UYTO KPUCTaJJIE ypaTa

HageHH B CJIOHEe. TodyCeH HMKOTIOa He HaxXOoOWJIM B MO3Te, CeJIe3eHKe
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WM  JIeTKUX. Ilocjie BO3HUKHOBeHMA Todyc pacTeT B  pas3Mepe,
[IOCTelleHHO OT MaJlIeHbKOTO kK OOJIbIIOMY, ¥ KOJMUECTBO KPUCTAJIJIOB
ypaTa IIOCTelleHHO IIOBHIMIaeTCsa TakK, UYTO pacTeT BHYTpeHHee OaBJIeHUE,
UTO UYacTOo OejlaeT OKPYXaWIMyl KOXy pasdyxmel, HaATAHYTOM, TOHKOM U
BiecTamer. B coueTaHMM C BpPOo3MelM, BHS3BAHHOM KpMUCTaJlJlaMM YypaTa,
11eJIOCTHOCTD IIOKPHBaKIMen KOXU HapymaeTcsd u YXyOmaeTcsa ee
PacTaXMMOCTL. Ha KoOxe MOTYT OOpa30BHBATBHLCHA HS3BH IIPM HaTUMpPaHUH,
OaBJIeHUN, OBOMOPOXEHUN NI PaHeHUN . «IllacToOOpasHHE» OeJibe
KpUCTAaJIJIEL  ypaTa BHITEKAT U3 KOXHOM  SI3BH. B I3Be  MOXeT
obpasoBaTbCA IIOJIOCTL WMJM BHCHIIAHMA. XpOoHMUEecKasd BOCIaJlIMTeJIbHAad
TpaHyJieMa of0pal3yeTcsa Ha TKaHHX BOKPYI HA3BH M3-3a CTUMYJIMPOBAHMA
KpucrajjlaMu yparTa, TIe BO3MOXHO MOXeT BO3HMKHYTH BTOPMUHASA
BDakTeprabHas VHQEeKLIM S C ofpas3oBaHMeEM  XPOHUUECKUX THOMHEIX
ouaroB. Takue $A3BH TPYOHO IIOAONAITCS CaMO3aXMBIIEHMIO M3-3a ILJIOXOM
UUPKYJIALUMM KPOBM M cJladoll pereHepaluM KJIETOK, a Takxe MHOeKUUM U
XPOHMYUECKOTO TpaHyJieMaTo3a M OPpYyIMX IOPUUYMH. B TOKeJEIX Clydasax
MOXEeT pPa3BUTLCA CelCHuC, IPUBOOANMUNM K CMEpPTH.

Todyc  4ABJISETCS  THUIIOBEIM IIPMU3HAKOM IIOIaTpPH. OBpaszopaHue
TOodyca CBS3aHO C TeueHMeM 3aboJjileBaHUA M YPOBHEM MOUEBOM KMCJIOTH
B KpoBHU. UYeMm poJiblle CPOK 3abojieBaHMSA, TeM BeposATHee oBOpas30BaHMue
Todyca. UeM noJiblre OJINTCSA TUIEPYPUKEMI S, TeM BepoAaTHee
obpasopaHue Todpyca. C OPYyToM CTOPOHH, OoJiblIOe KOJIMUEeCTBO U
BoJibIMoM pasMep TodycoB YKa3HBaeT Ha TO, UTO IHUIePYPUKeMUS
HeIOCTaTOUHO  KOHTPOJUPYeTCHd, TO eCThb, COCTOSHME CTaHOBUTCH
Taxeslee. JJIS  HEKOTOPHX MalMeHTOB, XxXOoTa 00Jie3Hb YXe IJUTCA
OOCTATOUHO IOJITO, YPOBEeHL MOUEBOM KMCJIOTH B KPOBU COXpaHSeTCsa Ha
HOPMaJIbHOM YPOBHEe B TeueHMe IJIUTEJILHOT'O BPEeMeHM IIocjie JeueHUs,
pexe c obpasoBaHMeM Todoyca. IpucyTcTBUe Todyca U KOJUUECTBO U
paszMep TOOYyCOB TakKxXe SABJAOTCA MHTYUTUBHBEIMM I[IOoKa3aTeJIaMM OJId
KJIIMHUUECKOM OLEeHKM TIXEeCTM COCTOSHUS M TOOHOCTHU JIeUueHUS.

TUIIOBHM MECTOM, B KOTOpOoM of0pasyeTcsd IIOOKOXHEM Todyc,
aBJIgeTCcd VYXO0. IIOOKOXHEM TOodyC Takke OOBUHO HaxXoOaT B MecTax,
TakMx KakK YacTM BOKPYID CYCTaBOB M JIOKTEBOM OTPOCTOK, axXUJIJIECOBO
CYXOXWUIJIMEe W  HaIKoJIeHHasd  Jalleuka, roe COCTOSHUSA BO3HUKAIT
neprovdecku. I[IOOKOXHEINM TodyC OpelcTaBJigeT coboM xkeJIToBaTo-0ejoe

HOBOOOpAaBOBaHME PAa3JIMUHLHX pPa3MepoB, I[OIHVMAKIEeeCs II0I KOXelr IIpu
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YTOHUEHUM KOXM, TIIOe OeJlHM TIOPOMOK WM I[HacTa BHIOeJAeTCcd Ioce
oBpa3zoBaHUA KOXHOM A3BH, KOoTOpada He 3aXMBaeT B TeueHNre
OJIMTEeJIbHOTO BPEMEHM.

I[TOOKOXHEIN TodyC ¥  XPOHMUECKMM  TOQYyCHHM apTPuUT JacTo
CYIEeCTBYROT COBMeCTHO. OTJOoXeHMe OOJIBIIOTO KOJMUeCTBa TOPYyCOB B
cycTaBax MOXeT BE3BAThH pa3l3pylleHMe KOCTeM B cycTaBax, o¢oubpos
TKaHely BOKPYI' CYCTaBOB WM BTOPUUHHEHE »OeTeHepaTMBHHE COCTOSHUA.
KiMHUYeCKMM TIPOABJIEHMAMU ABJISKTCS [IOCTOSAHHOE OllyXaHue u 0OO0oJib
CyCcTaBoOB, OOJb IIpM HaxaTuu, nedpopMalsa U IUCOYHKLUUA. XPOHUUECKU
CUMIITOMEL OTHOCHUTEJIEHO  YMEPEHHHE, HO MOT'YT TIIPOABJIATBCA  Kak
OCTpPEIE .

Mouekucyad HedpoHnaTuUd MNIPeACTaBJIgeT CcoOOM TMOBpPexXIeHMe IIoUekK,
BHIBBAHHOE TUIIEpypUKeMMelr M3-3a M3O0HTOUHOTO IMIPOMBBOINCTBA WM
IIOHMKEHHOTO BHBEeOeHUSI MOUEBOM KUCJOTH B KPOBM, UYaCTO Ha3HBaeMoe
nomarpuMyueckoyr HebdpomaTuey. KiaMHMUeCKMe OPOSBJIEHMS MOTYT BKJIOUATH
MOUeKMCJIEIe KaMHU, [IPOTEUHYPUIO, OTeK, HOUHYIO IIOJINY PUID,
TUIIEPTOHUIO, [IOBEIIEHHEM YPOBEHL MOUEBOM KUCJOTH B KPOBU WU
[IOBPEeXOeHMe IIOUeUHEX KaHaJlblleB. OTOoT TuUul 3abojieBaHMAd MUPOKO
pacnpocTpaHeH B 32alalHEX CTpaHax, a B KuTae MHOTI'O MallMeHTOB
IIPOXMBAeT Ha CeBepe CTpaHH. 3abojieBaHMe He IolalaeT B OUeBUIHYI
Ce30HHYyK KapTHHY, WU, BEepOATHO, BO3HUKaeT Yy Jlogel, UMelmMUx
NpoBJIeMEl C JIMIIHMM BeCOM MM 3JIOYyHNOoTpebssomMx OeJIKOBYK IIUIY WM
aJKoToJib. OTHOMeHMe IMMallMeEHTORB MyXCKOTO II0Jla K IMallMeHTaM XeHCKOTO
nmojla coctTaByageT 9:1, 1me 85% M3 HUX ABJAOTCA JIOOBMU CPEeOHETO U
cTapmero BoO3pacTa. Eciaum y HDallMeHTa IMarHOCTHUPpOBaHa OOJIe3Hb B
paHHeM CTaaIuM UM OH IIoJiydaeT IMOoOXondmee JieueHMe (IOJIS KOHTPOJL
TUIIEPYPUKEMUM M OJIS 3allMTH [IOUYeUHOM O(QYHKLUUM), IIOBPpexIeHMe IIoUekK
MOXeT OBTE YMeHBIIeHO WJIM T[IPpeloTBpalleHO €TI0 pas3BuTue. Eciam
JIeueHMe He TIIPOBEINEHO BOBPEeEMS WMIM IOJDKHEIM oOOpas30oM, OOJIe3HBb MOXET
VXYONUTECSA U HepelTM B KOHEeUHYI CTaIui IIOUeUHOM HeIOoCTaTOUHOCTH,
IpY KOTOPOM HeOOXOIUM OMaJIn3.

UTo KacaeTca XPOHMUECKOM ypaTHOM HedpolaTuu, KPMCTaJLJIEL
ypaTa OTKJAOHBATCA B I[IOUEUHOM MeXyTOUHOM TKaHM, UTO IMIPUBOIOUT K
XPOHUUECKOMY TYyOYJIOMHTEPCTULIMAJIE HOMY HeQpUTY . KimmHanueckue
PO ABJIEHUSA BKJIOUAT [IOHW)XEHHYIO OYHKIIMIO KOHIIEHTPaluNn MOUH,

TSKEJIYI0 HOUHYID IIOJMypun, o00pa30BaHMe MOUM C HMB3KUM YIeJbHBEM
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BECOM, IPOTEeUHYPHUIO, JEeVMKOUUTYPUIO, JIETKYIO reMaTypuio u
UMIMHIpYyPMUio. Ha [nociemHeM cTamiuM OYHKIUMA OUMILTPpalUM TJIOMEepyJl
MOXeT OBTE IIOBPEeXIeHa, UYTO IPUMBOIMUT K IIOUEUHOM HeIOCTaTOUHOCTH.

UTo KacaeTcsa MOUEeKMCJIEIX KaMHeM B MOUEeBHBONAMUX IYTHAX,
KOHIeHTpalus MOUEeBOM KM CJIOTH B Moue [IOBHIIAeTCA oo
[IEPEHACHIIEHHOTO  COCTOSHUA. MoueBasd KMUCJIOTa OTKJaIOBBaeTCsa B
MOUEBHBOOAMEN cCcHUCTeMe C ofpa30oBaHMEeM KaMHelM, UYTO CcJydaeTcsa VY
BoJjiee 20% HDaUMEHTOBR C NOOarpoM M, BEPOSATHO, IIepell BO3HUKHOBEHMNEM
IomarpMueckoro apTpuTa. HeboJbmiMe KaMHM BHIJIAOAT KaK TIIeCOK U
BHBOOATCS C MoOuUoM 0e3 OUeBUIOHHEX CUMITOMOB. BoJbiMe KaMHU MOTYT
BJIOKMPOBATL MOUEBHBOILAMME IIYyTH, UYTO IIPUMBOOUT K IIOUYEUHOM KOJIMKeE,
TreMaTypUM, OU3YPUM, MHOEeKUMM MOUEBHBOINAMNEN CUCTEMH, IMEeJIBKTa3UU
U ITUOPOHedpOo3Y, M T.H.

CymecTByeT MHOXeCTBO (GaKTOpPOB, BJIMAKIMX Ha obpa30oBaHue
KaMHel B IIoukax, BKJIIOUaAd BO3pacT, I[IOJ, pacy, TeHeTUUeCKHue
baxTopr, GakKTOpPH OKpyXakleX Ccpenb, OIUIeBHe IPUBHUKM UM  POnO
3aHATHM, BCe KOTOpHEe CBA3aHH C ofOpa30BaHMEeM KaMHel. AHOMAJbLHBEMN
MeTaboamMsM Tejla, MoueBad OOCTpYyKUMA, MHOEeKUUMS MOUEBHBONIAMMUX
nyTemn, VMHOPOIHEIE TeJia u JleKapCTBEeHHHEe cpencTBa ABJISIOTCA
pPacIpoCTpaHeHHEMM [IPUMUMHaMM OOpa30BaHMAg KaMHel. JV3BeCTHO, UTO
MOUEBHE KaMHM coIepxaT 32 BUIa MHIPEeOIMEeHTOB, I'Ie HauboJjiee uYacCThM
VMHITPpeOMeHTOM ABJISeTCs oKcaJaT kKajlblusa. IpyI'Me UHTPeIMeHTH KaMHelM
BKJIIOUAOT, HalpuMmep, TpuniessdochaT, MOUEBVID KMUCJIOTY, dbochar
KaJblMa U LUCTUH (aMMHOKMCJIOTY) ¥ T.O., a Takxe MOIYT OHTH
CMeCbd YKa3aHHHX BHIle MHIPeOMeHTOB. UTO KacaeTcd MOUEBHX KaMHel,
MOUa IIOCTOSHHO SMABJISAETCSI KMCJOM. MoueBHe KaMHU SABJISITCS TBepIuMM,
TJIaIKMMM, XEJITEIMM MJIM KOPUUHEBATO-KPACHBMM, M MeTad®oJM3M MOUeBOM
KUCJIOTH ABJISETCS aHOMaJIbHEM.

I[Ipy OCTPOV MOUEeKMCJION HedpolaTuM YVPOBHM MOUEBOW KMCJIOTH B
KPOBM Pe3KO IIOBHIMAKTCHA. BoJbIloe KOJUUECTBO KPMCTAJIJIOB MOUeBOM
KMCJIOTE OTKJIAOHBAITCS B I[IOUEUHHX KaHaJbllaX, I[OIPpAMOM IIOUEeUHOM
KaHaJblle ¥ TakK »ajee, UTO IMIPMBOOUT K OCTPOM HEeNpOXOOMMOCTU
MOUEBHX IIyTeM. KIMHMUECKMMM [OIPOABJIEHMAMM  ABJISeTCS OJUTYPHUL,
a"Hypmusa M OCcTpas IIoueuHas  HeIOCTaTOUYHOCTL. Hajee, foJpmoe
KOJIMUECTBO KPUCTAJIJIOB MOUEBOM KUCIJIOTH MOXeT OBTHL HalMIeHO B Moue.

oTU IIPOABJIEHNA ABJIARTCA BTOPMYHEIMN YCIJIOBMAMI, B OCHOBHOM
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BHI3EIBAEMEIMM  3JIOKAUECTBEHHBIMM ONYXOJIAMM U UX paduoTepanmuer wu
XYMMOTepanue (T.e. CHUHIOIPOM JIM3MCAa OIIYXOJM) .

B ciydae IIOBHIMEHVSA  YPOBHS  MOUEBOM  KMUCJOTH B KpOBH,
OTJIOXEeHMEe KPUCTAaJIJIOB B CyCcTaBaxX MOTYT BE3BATH [IOHATPUUECKUN
apTPUT, ¥ Dajlee IOPpMBECTHM K JedpopMaluuy CyCcTaBoOB. OTJIOXEHUE
KpUCTAaJIJIOB B IIOUKaxX MOXEeT BH3BATHL [IOHAaTrpPUUECKy HedponaTuio U
obpasoBaHMe MOUEKMCJIHX KaMHel, OpUBOOA K  YPeMUH. [IoBEIIEHME
YPOBHSA MOUEBOWM KMCJIOTH B KPOBM MOXeT CTUMYJIMPOBATEL CTEHKU
apTepu¥ ¥ BHBHBATL AaTEPOCKJIEpO3 U I[IPUBOIUTL K UIEMUUECKOM
BoJie3HM cephOlla M TUMIEPTOHMM. IIOBHIIEHME MOUEBOM KMCJIOTH B KpPOBU
MOXeT IIOBpeIMT: B KIJIETKM I[OIXKEeJYIOOUHOM XeJIe3H, BHBHBAA WK
yxXynomasa nuader.

T'unepypukeMmusa ABJISETCS OCHOBOM BOBHMKHOBEHMS IIOHATPH, HO
HegoCTaToOuHa IJigd TOoT'o, uYTOOH BH3BaTh Hnomarpy. llomarpa Bo3HUKaeT
TOJILKO KOoI'la ypaTeH OTKJAOHBAITCA B TKAaHAX Tejla W BESBHBALT
[IOBpeXOeHusa. YeM BHIIe MOoUeBasg KHUCJIOTa B KpPOBM, TeM OoJblle
BEPOATHOCTL BOBHMKHOBEHMS IHOomarphl B Oamxanmue 5 JjieT.

B manHoM wu300peTeHMM R; BoOMpanT M3 TPYIIOH, BKJIOUAKIEN
Bomopon u Ci4 aJKWJI, TOe YyKasaHHelm Ci4 aJIKMJI He 3aMelleH WK
HeoO43aTeJIbHO 3aMelleH OIOHMM WiIn 0oJiee TaJIoTeHoM, LmaHo, CF; wmiu
X CcoueTaHMeM. bBoJjilee TIPenrnouTUTeJIbHO, Ri; BHOUpaAwT KU3 TPYIIIH,
BRJIOUAKIEN BOIOPON WM Hes3aMmemeHHyO Ci;o4 aJKUJIbHY TIpyIny. Eme
BoJiee MNPedlouTHUTEJILHO, R; BHOMpPAaT M3 I'PYIIH, BKJOUAKIEN BOIOPOIN,
MeTuJI ¥ 52Tuji. Hawubojee NpPEeaNnoYTUTENIbHO, R; SBJISeTCS BOLOPOIOM WIIM
MeTUJIOM.

R, BHOMpamT M3 TIPYIIOH, BkJoUalmel Ci-19 alkuy, Co¢ aJIKeHUWJI U
Co g aJKMHWMII, TI'IOe VykKazaHHEM Ci 19 aJdkKmyi, Co s aJikeHumJ WM Co ¢
AJIKMHWMJI He 3aMelleH WM Heo0A3aTeJIbHO 3aMelleH TaJlIoTeHOM, LMaHo,
C3.7 UMKJICAJKWJIOM WM UX CcoueTaHrMeM. R, ©OoJiee TIPennouTUTEeJIBEHO
ABJIAETCSA Cig aJIKUJIOM, u BoJiee NPEennouTUTEJIEHO, STUIIOM,
HUKJIIOTIPOIINIID TUJIOM, LUUKJIOTIPONIMIIME TUJIOM, IPONUJIIOM, 2-
MeTUJINPONIMIIOM, OyTWMJIOM, 3-MeTUJIOYTMIJIOM WM IIeHTHUJIOM. R, O0oJjiee
NPEenIouTUTEeJIEHO [ABJIeTCHa Ci g aJIKUIIOM, eclle 0oJiee NPenlouTUTEJIBHO,
Cy5 AJNKUIIOM, ¥ HamboJiee TMPellouTUTEJIEHO, OYTUIJIOM WMJIM IIeHTUJIOM.

Rs; BuHbupamnT #3 TIPYIIH, BRJOUAKIEN TajJJoTl'eH M LIMaHoO. Rs
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NIpennouTUTEJIBEHO ABJIAETCSH TaJIOT'eHOM, BoJee NPelnouyTUTEJIBHO,
dTOpOM, XJIOPOM MM OpOMOM, ele 0OoJiee MNIPeOlNOoUTUTEJILHO, (TOpOoM WU
XJIOPOM, U HaumboJiee TMPEeNlNoUTUTEIJIBEHO, XJIOPOM.

OnMCaHHHE BEHIIE IMPEANOUTUTEJIEHEIE BapMAaHTEL HM B KOEM CJydae
He ABJIAKTCA MCUepIHBallMM CIVNCKOM B OTHOMEHMM olpenejieHMM Ri, Ro
u R3; B Qopmysie (I) B COOTBETCTBUM C IaHHEIM M300peTeHUEeM, U BCe
TeXHUUYECKME  pPelleHUd C  HEeKOTOPHMM  I'pyIlllaMu, [IPOITyIeHHEE B
OIIpelleJIEHUAX W Pas3JIMUHBEIX IIPeOllOUTUTEJIEHEX BapMaHTax, BKJIOUEHH B
0BBeM IOaHHOT'O M300peTeHMd. BoJjiee TOI'O, COUeTaHMAd YKa3aHHEIX BHIIE
ompeneseHun Ri;, R, M R3, pa3JIMUHEE I[IPEeOlNOUTUTEJIbHEE BapMAHTH U
TeXHUUYECKME PpelleHrMa C 3aMeCTUTEeJIAMM, I[IPOIYIeHHEE B pPasJIMUHEX
NIPenlouTUTEeJIbHEX BapuaHTax, TakKXe BKJIOUEHHT B 00BeM JaHHOTIO
n300peTeHnd.

B KauecTBe OIOHOTO IPEennouYTUTESIEHOTO BapraHTa OaHHOTO
nzobpeTeHmnsa, R; BHOMpaT M3 TPYINH, BRJILUanmer Bomopod U Cig4
aJlkmi; R, BHOMpPAT M3 TPYINH, BKJIoYawmen Ci 19 aldkui, C, g aJIKeHMUII
n Co ¢ AJKMHWMII; Rz BHOMpAT M3 TPYIINH, BKJIOUYaIEN TaJloTeH UM LMaHO.

B kauecTBe Opyroro MOPenOlIouTUTEJILHOTO  BapMaHTa  OaHHOTO
nz3obpeTenns, R; BHbMUpanT M3 TPYINE, BRJLUawmel Bomopon M Ciy4
AJIKWNII; R, aBjsgerca Ci; 19 aAJKWUIOM; R; BHOUMpawnT U3 TPYIIIIH,
BRJIOUAKIEN TaJloTeH M LMaHO.

B kauecTBe Opyroro MOPenOIouTUTEJIEHOTO  BapuMaHTa  OaHHOTO
nzobpeTenus, R; BHbUpalT K3 TIPYINE, BRJLUawmel Bomopodn M Ciy4
aJIKMIJIIOM; R, gaBjigseTcsa C; g aJIKMJIOM; Rs ABJISeTCHS T'aJIOT'€HOM.

B kauecTBe Opyroro MOPenOlIouTUTEJIEHOTO  BapuMaHTa  OaHHOTO
nzobpeTeHusa, R, 4dBJIsgeTCcsa BOIOOPOIOM WJIM MeTMJIOM; R, ABJIAeTCH
DTUIIOM, HUMKJIOTIPOIMIIS TUIIOM, LM KJIOTIPONIMIIME TMUJIOM, TP OIINIIOM, 2-
Me TUJINIPOTIIMIIOM, Oy TMIIOM, 3-MeTUJIOYTUIIOM WM  IIeHTWUJIOM; u  Rs
ABJIAeTCAd QPTOPOM MM XJIOPOM.

B kKauecTBe IOpyroro MOPenlIodTUTEJIEHOTO  BapuaHTa  OaHHOTO
nzobpeTeHusa, R; 4dBJIgeTCcsa BOIOOPOIOM WJIM MeTMIJIOM; R, ABJIAeTCH
NIPONIMJIOM, 2-MeTWMJNPONMIIOM, OYTWMJIOM, 3-MeTWMJIOYTUIIOM WM IIeHTWUJIOM;
u R; gBJIgeTCd QTOPOM MM XJIOPOM.

B KkauecTBe IOpyroro MOPenOlouYTUTEJIEHOTO  BapuaHTa  OaHHOTO
nz3obpeTeHusa, R; 4dBJIsSeTCsS BOIOPOIOM WJIM MEeTWMIIOM, R, SABJIAEeTCH

IIpoIInJIoOM, OYTUIIOM WMJIM IIeHTWMJIOM, M Rz 4BJIdeTcCd XJIOPOM.
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[IpennouTuTeJIbHEEe  BapMaHTHE COeIMHEeHMM B  COOTBETCTBUM C
IOaHHBEM M300peTeHMeM BKJINUYAT :
8—xJiop—-3-nIeHTUJI-3, /-ourunpo -1 H-nypmH-2, 6—OMOH,
8—xJiop—-3-0yTui—-3, 7T-ournunpo -1 H-ypuH-2, 6—O1OH,
8—xJjiop—1-MeTUJI-3-0yTui—3, 7T-IUTunpo -1 H-ypuH-2, 6—O1OH,
8—xJjiop—1-MeTUJI-3-TIeHTUJI-3, /- ourunpo -1 H-iypmH—-2, 6—-OMOH,
8—xJjiop—-3— (3—MeTundyTmi) -3, /-ourunpo -1 H-1iypmuH—-2, 6—OMOH,
8—xJI0p—3— (2—-UUKJIOIIPONUIISTUII) —3, /- OUTUOPO —~1H-IIyPUH-2, 6—OUOH,
8—xJIop—3— (2-MeTUJIIIPONWII) =3, /- OIUTUOPO —~1H-IIyPUH—-2, 6—OUOH,
8—xJI0p—3— (UMKJIOTIPOIUIIMETIIL) =3, /- ourunpo —-1H-1iypmuH—-2, 6—OUOH,
8—xJjiop—1-MeTuii-3— (3-MeTundyTmi) -3, /-ourunpo -1 H-TIypmuH—-2, 6—
OMOH n 8-xJiop-1-MeTuJI-3— (2-UUKJIONPONIMIISTWUII) =3, /- OUIrnnpo-1H-
IypMH-2, 6-OMOH.
dapMalleBTUUECKU npreMiIeMomn COJIBIO COenOMHEeHus,
IpencTaBJIEHHOT O bopmysion (I) ABJIAETCH, HalpuMep, COJIb,
[IOJIyYeHHasad CO IEeJIOUHBEM MeTaJlJIOM, MeJIOUHO3eMeJIbHEM MeTalJlJloM,
aMMOHMEM, aJIKMJIaMMOHMEeM U IIOOOOHEIMM, WJIM COJIb, I[IOJIydeHHad C
HeOopTaHMUeCKOM KMUCJIOTOM WM OPIaHMUeCKOM KUCJIOTOM. TaKMMM COJISMU
MOTYT OBTL, HalpuUMep, COJM HaTpuig, COJM KaJMsg, COJM KaJbLusd,
CoJIM  aMMOHUA, CoJIM  aJIOMMHMSA, COJIM TPUBRTUIIAMMOHMSA, aleTaTH,
IPOIIMOHATHI, Oy TUPAaTH, bopmMmaTH, TpudTOpPalleTaTH, MaJleaTHl,
TapTPaTH, UMTPAaTH, CcTeapaTH, CYKILMHAaTH, STUJICYKILVHATH,
JIakToOMOHAaTE, TJIOKOHATH, IJIKLIENITaTe, ©OeH30aTH, MeTaHCYJbEQOHATEH,
2TaHCYJIbQOHATH, 2-TUAPOKCUBTAHCYJIEQOHATE, OeH30JICYJILQOHATHE, II—
TOJIYOJICYJIBOOHATH, JaypMJICYJbOaTHE, MaJlaTH, aclapTaTH, ITJIyTaMaTH],
aOuIIaTE, COJIM TPUIMIPOKCUMETUIIAMMHOMETAHAa, COJIM, OOpa30BaHHEE C
LIMCTEMHOM, COJIM, OOpa30BaHHEE C N-aleTWUJILIMCTEMHOM, IUIPOXJIOPUIH,
TUOPOOPOMUIE, dochdaTH, CyJIbOaTH, TUOPOMOOATH, HUKOTHUHATH,
OKCcaJlaTH, IMKPAaTH, TMHOLMAaHATH, YHIEKaHOATH, COJM, OOpa30BaHHEE C
KapBOOKCUBMHMUIIOBEIMM TIOJIMMEpPaMM, ¥ TIOOOOHHE.
CoJIbBATOM COeIMHEeHMHa, IOIpedcTaBJieHHOTo o¢opmyJsion (I) MIM eTro
COJIM  MOXeT OHTE , HalpuMep, TUOpaT WMIM  [IOJOOHHI, HO He
OTpPaHMUYeHHHN MMM. I'MIpaToM OPedlouTUTEeJILHO SABJISeTCHS MOHOTMIPAT.
KpoMe TOTO, cCcpemom coeaMHeHUN OGopMyJEL (I) B COOTBETCTBUM C
IOAaHHEIM M300peTeHMeM, ecJM OPUCYTCTBYET KaKoM-JMOO XMPAaJIbLHHEM aToM

yoJjieponoa, IOTJaHHOe M306peTeHme BRJIODYaAET M3 0OMEPEI, ITOJIy4YeHHEe B
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Jodon CTEepPeOoKOHOUTYPpaLMN, OTHOCAmeMCcS K XUPaJIbHOMY aToMmy
yIJlepoma, BRJoOYAasg, HaIpMMep, pPaleMaTH WM JIoOsHe  3epKaJibHHEe
M3OMEPH . EoJjiee  ToOTO, n300peTeHMe OXBATHBAET BCE  BOBMOXHEHE
crTepeom3oMeprl. TO eCTb, COEIOMHEHMS B COOTBETCTBMM C IaHHBM
n300peTeHMeM BKJIDUAIT BCEe DHAHTUMOMEPEH, OMACTEPEOMEPH], Pas3JIMUHHE
bOpPMEI COemOMHEHMM B IUCCOLMATMBHOM PABHOBECUM, CMECH YKas3aHHBX
BHIIE B PA3HOM COOTHOUEHUM MeXIy HUMM WM CPeOM HMX, paleMaTH U

Tar nmajiee.

CoenuHeHue QOopMyJiH (I) B COOTBETCTBUU
MOXeT OHTb IIOJIYUEHO pPa3JIMUHEIMU W3BeCTHHEMA
O0COBeHHO He OI'paHuUeHH. HamnpuMmep,
OHITE IIOJIYUEHO B COOTBETCTBMM CO CJIeOVIOMMUMA
B CJenyomey cxemMe IIYTM pPeakLuM, HO
OT'PaHUUEH.

CxeMa IIyTU peakluu

coenuHeHre QOPMYJIE

crioco® IIoJIydeHUusd

C IaHHEM MBO@peTeHMeM

MeToOmoamMi, T.e. METOIOEHI

(I) w™oxeT
cTamgMaMM, KaK OoIIMcaHo

ey He

0]
O /J/ O J
> Br ™~ HN N NaNO, HN N
}bN/k N © OH 1MCO );;I 9 AcOH . 9
N~ NN - N~ N
;' OH ® I @
HO POMEXYyTOUHOE [IpOMeXy TOYHOe
Cepbe 1 coenguHeHUe A coemuuenue B
o /
R3S i 3o N
NR3S R2-XBﬂS5HN Rl-XBase 1 s
—_ R 0O
Mo HNJ%Ij R3HM¢ P >_R3HM® 4L\ N>— ’
o N o] N Pd(PPh,) Rl\
®) Rl >—R
(1ii) Rz R2 : )\ 7 3
HpOMemyTquoe HpOMemyTquoe [IpomexyTOdHOS v o N
coenMHeHMe C coenMHeHMe D coennHenue E R2
dopmysa (I
o ° H// pMy (I)
Rp-XBas N RI-XBaseRl N LiHMDSR: N OOH-NH,HCI 1N,ﬂ\£
M& ?Eﬁ o meT 4L ) TN IN | »—4“mmmm““4) AN
Wi Q N (viii) (ix) N N H
R; R
[IpoMeXyTOUHOE HpOMemyTquoe ? MpomexyTouHOe HpOMeXYTOHHOe

coenuHeHue E'

coeguHeHue C' coeaumHeHue D'

(rme, Ri, R, m R3 Takume, KaK OIIPeleJIeHHE BHIIE,
TaJIOTeHOM. )
i) AIKMIMPOBaHME CHpPbAa 1 aJlJIMOpOMUIOM;

ii) ImnazoTrpoBaHKE c IpMMeHeHMEM

coeauHeHue F'

1M X gaBJIgeTcCHd

HUMTPpHTa HaTpn4da C

[IOCJIEOYIMUM I'MIPOJIM3OM C IIOJIyUeHMEeM IIPOMEeXYTOUHOT'O coelIuHeHud B;

iii) TasoreHupoBauMe C® TalOCYKUMHMMUIOM, TI'Oe Rs gBJIdeTCA -
F, -Cl, -Br wim -I1;
iv) AgxkuiupoBaHMe Ha N3, 1pme R, gBigeTcd BONOPOOOM WUJIM
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aJIKMJIIOM;

v) AJNKMWIMpoBaHMe Ha N!, Tme R, gBjgeTcd aJjIKkaHOBOM TPYIIION;

vi) Y@nmaJjeHue aJuinia;

vii) AsnkuimpoBaHMe Ha N3, rme R, ABJISEeTCHS aJIKaHOBOM I'PYIIINION;

viii) AJIKMIIMpOBaHMe Ha  NY, roe Ry  gBJideTcda  aJIKkaHOBOM
TPYNIIo;

ix) O6pasoBaHMe aJbIeTMOHOM TPYMNNe Ha C&;

x) IlpeBpalleHre aJibOeTrVIa B HUTPWII.

B uyacTHOCTHM, KaK IIOKas3aHO Ha CXeMe peaKLuM BhIIe, ecJu Rj
ABJIAETCH TaJIoreHoM, CHpbE 1 AJIKWIINP YT aJIMIIOpPOMUIOM  IIPpU
TeMnepaTrType 0-50°C, nOpennouyTUTeNILHO, 20-30°C, B pacTBOpPUTEJIE,
TaKoOM Kak IMCO, IMo, alleToH, OMOKCaH, aleTOHUTPWII,
TeTparunopodypar mian N-MeTUINMPPOJIMOOH, IIpenrIodTuTesibHO, B IMCO,
C IOJIydeHMeM  IIPOMEXYTOUHOT'O coeIMHeHusa  A. 3aTeM OpPOBOIAT
OIMa30TUPOBaHME C IIPMMEHEeHMEeM HUTPUTAa HaTpud Opu TeMiepaTtype 0-
100°C, mnpemnmoururTesbHOo, 20-60°C, B cucTeMe, oOO0Opa30BaHHOM KUCJIOTOM
opu HU3KOM KOHUeHTpalumnu (Taxom Kak YKCYCHad KMCJIOTa,

pazfarJIeHHAd XJIOPUCTOBOIOPOIOHAS KUCJIOTa WM pas3babBJieHHas CcepHad

KMCJIOTa) u BOmIOM, C [NOCJIeOYIIMM  I'MOPOJIM3OM  C [IOJIYUEeHMEM
[IPOMEXYTOUHOTO coenMHeHns B. [IpOMeEXy TOUHOE coenMHeHue B
TaJIOTEeHUPYIOT TaJIOCYKUMHMMUIOM B IM®, IoMCO, OMoKcCaHe,
aueToOHUTPpUIE, TeTparuopodypaHe MJIN N-MeTUJINUPPOJIMIOHE, npu
TeMIlepaType 0-100°C, NIPenrnouTUTEJILHO, 20-60°C, c [IOJIyUYeHMEM
[IPOMEXY TOUHOT'O CoOeOMHEHUS C. IIpoMexyTOUuHOEe coeOuHeHNe C

aJIKRVMIIMPYRT C IIPMMEHEHNVEM rajiomnoyI1JjieBooopomoa B IIPUCYTCTBUUA

OCHOBaHMa B MO, IMCO, IOMOKCaHe, alleTOHUTPpWUIIe, TeTparugpodpypaHe
Wiy N-MeTWJINUPPOJIUIOHe, IIpK TeMmIepaType 0-50°C, OpelnoudyTUTeJILHO,

25°C, ¢ noJdyuyeHMEM IIPOMEXYyTOUHOTO COeIMHeHVs D, Tme crangud
[IOJIYYEHMA  IIPOMeXyTOUHOI'O  CcoenOMHeHMs D MOXeT I[IpedlecTBOBAThH
CTaIuM IIOJIydeHUs I[IPOMEeXyTOWHOI'0 coenuHeHus C. Eciu R; g4Bjdercsa
aJIKMJIOM, IIPOMeXyTOUHOe CcoelVHeHre D  aJIKuIuUpyoT C IpUMeHeHUEM
TaJjounyrJjJeBogopona B [IPUCYTCTBUA OCHOBaHUA B IM®, IMCO,
OVMOKCaHe, aleTOHUTpUIle, TeTparunpodypaHe wmin N-MeTUIIIIUPPOJIMUIOHE
npu Temneparype or 0 mo 120°C, mnpemmoutuTesbHO, oT 50 mo 100°C, c

IIOJIy4YeHHreEM IIPOMeXYyTOUHOI'O COeIVMHEHNMA E. HpOMemyTquoe COeIIMMHeHMe
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D (Ry 4BJgeTcsa BOIOPOIOM) WM IIPOMEXYyTOuHOe coelmHeHre E (R;
ABJIAEeTCH aJIKWJIIOM) no0aBJganT C MOPQOSIMHOM VI 1,3-
OIVMMeTUIIOAPOUTYPOBOM  KMCJIOTOM OO  3alMTOM MHEPTHOTO Tasa B
OUXJIOPMETaHe, xJopodopMe, TeTpaxXJIOpMeTaHe VI alLeToHe npu
TeMrnepatType orT 0 mo 60°C, mnpennouruTesbHo, oT 20 mo 30°C, u aJuImi
YVIaJAanT non KaTaJiM30M najuylagyveBEIM  KaTajlM3aTOPOM MM Oes
KaTajuzaTopa C TI[IOJIydeHUMeM COeOMHEHUs, I[IPelCTaBJIeHHOTO O(opMyJion
(I).

Ecam Rs 4BJISeTCsS LIMAHOTPYIIIONW, I[IPOMEeXyTOUHOe COoeluHeHMe B
AJIKUIINPYIOT C [IpMMeHeHeM raJjiounyrjeBonopona B NIPUCYTCTBUN
OCHOBaHMAa B MO, IIMCO, OMOKCaHe, aleTOHUTpUIe, TeTparunpodypaHe
winm  N-MeTunnupposmpmoHe npu 0-50°C, npempnoutuTesibHO, 25°C, C

[IOJIYUeHMEM IIPOMEXYyTOUHOTO coenuHenus C'. IIpoMexyTouHOe CcoelMHeHMe
C'  aJKWIMpyoT C [OPYMMeHeHMeM TaJIoUuIyITJIeBOmopola B OPUCYTCTBUN
OocHoOBaHMA B [IMO, IMCO, OMOKCaHe, alleTOHUTpUIIe, TeTpaluopodypaHe
W N-MeTUINIMPPOJIUooOHEe npu TeMIlepaType oT 0 oo 120°C,
npennouyrureysHo, oT 50 mo 100°C, ¢ [OoOJyUYeHMEeM IIPOMEXYTOUHOTO
coemmHenud D'. IIpoMexyTouHOe coenouHeHMe D' [nomBepraioT peaKLUn
OTHeIJIeHUsaS C OpuMeHeHMeMm LiHMDS wmiam NaHMDS, u 3aTeM racsaTr IMO, B
CIIMpPTe WM BOOEe C [OJIYYeHMEeM I[IPpOMEeXyTOoUHOTO coeIuMHeHud E'.
[IpoMexyTouHOe coeIMHeHMe E’' IpeBpamailoT B IPOMEeXyTouHOe CoelMHeHUe
F' B VYKCYCHOM aHTuUipume, TOJyoJe Wi OeH30Jle IIOO »elcTBUEeM
TUIPOXJIOpPUIa TUIPOKCUMIIaMMHA M OMPUIOMHAa. [IpOMeXyTOUHOe COeIMHEHUe
F' o6meduHSoT ¢ MOPOOJIMHOM MM 1, 3-OUMeTUIIOapOUTYPOBOM KUCJIOTOM
non 3ammuTOoM VMHEPTHOTO raza B OUXJIOPMETAHE, xJIopodopMe,
TeTpaxJiopMeTaHe MJIM alleToHe IIpu TeMaeparype oT 0 mo 60°C,
OpenIouTruTesibHo, oT 20 mo 30°C, ¥ ajuil yHOajgioT D00 KaTallM3OM
najjlaIVieBEIM KaTaJlM3aTopoM WM 0e3 KaTaJlM3aTopa C IIOJIYYeHMEM
coeIMHeHMs, OpelcTaBJIeHHOTO QopmyJyon (I).

YKa3aHHBEM BHINE TaJIOUOCYKIVHUMUIIOM MOXET OHITH
XJIOPCYKUIMHVMUI, OPOMCYKIMHUMAI,, MOOCYKUMHMMMI  WMJIM  TIOOOOHEE.
YKasaHHHM BHIIE OCHOBaHMEM MOXeT OHTE KapbOoHaAT HaTpud, KapboHaT
Kanmsa, OukKapboHaAT HaTpusi, KapboHaT Le3Md WM HONOOHEEe. YKa3aHHBM

BHIIE VMHEPTHEM I'a30M ABJIA€TCA a30T, apI'OH WJIN TIOOOOHLIM .
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[lpoMeXyTOUHEIE COEOMHEHUS W 1eJIeBHEe I[IPOIOYKTEH, IIOJIy4eHHEE B
YKa3aHHBEIX BHIIE peakKIMAaX, MOTYT OHBTH BHIOEJIEHH W OUMUIMEHH OOBYHBMM
MeTOoIaMM OUMCTKM, OOBUYHO I[IPMMEHSEMBEIMM B OPIaHMUECKOM CUHTESE,
TakMMM ~ Kak  QUIbTpalumsd, SKCTparMpoBaHue, IPOMEIBaHUE, cylmka,
KOHIIEHTpalusa, IIepeKpucTallin3ala, pPa3JIMUHBEE BUIE XpoMaTOoT'paduu u
onoOHHE, npu HeOOXOOVMMOCTH . Kpowme TOTO, [IPOMEXY TOUHEE
COeIMHEHMSA TakXe MOTYT IIPUMEeHATLCS HEeNOCPpeICTBEeHHO Ha Cclelyllen
craiuy 0e3 KOHKPEeTHOW OUMCTKMU.

[IoJIyUyeHHEIE COeIMHEeHNI obmen bopMy JIEL (1) TaKxe MOTYT
0B6pa30BHBATE KUCJOTHO—-aAOOUTUBHEE COJIM, OCHOBHO—-aNIWTMBHEE COJIU U
pasJIMuHBEle COJIEBATH, Takue KakK I'MOpaTh, OOBUHEM CIIOCOOOM.

PasjMuHble M3OMEPH MOTYT OBTH pa3OeJieHE OOBUHBEM CIIOCOOO0M,
noJjiyuasa IIpeuMylmecTBa pPas3jMuui B (UBUMKO-XVMMHUUECKMX  CBOMCTBAax
MeXxnoy mu3oMepaMu. Halpumep, OINTUUEeCKM UMCTHEE M30OMEPHE MOTYT OHTH
BHIIEJIEHH M3 palleMMUecKolM cMecHu crocofoMm, TIIOe palleMaTH ofpasyilT
IVMacTepeoMepHEe COJIM C OOBUHOM OITHMUECKM aKTHMBHOM KUCJIOTOM,
TakKoO¥M Kak BMHHAasA KMCJIOTa, WIM XpoMaToTrpadmer C OIpUMMeHeHMNeM
OIITHUUECKM AaKTUBHHEX KOJIOHOK. KpomMe ToOTo, CMeCh IOUaCTEPeOMEPOB
MOXeT OBITL PpaslesieHa, HalpuMep, Pa3OeJIbHOM KpUCTaJlIu3aluuen Wi
PasJIMUHEIMM MeToOaMM xXpoMaTorpadum. Jajlee, OINTHUUECKM aKTUBHHE
CoeIMHEeHMS TakkXe MOTYT OHTH IIOJyUdeHH C I[IPMMEHEeHMEM IIOIOXOOAMMUX
OIITUYECKM aKTMBHBEX MCXOIOHHX MaTepMralloB.

IanHoe wMz300peTeHMe BKJOUAET KOMIIO3ZULMI, COIepXallyld OIOHO WIIN
HoJee, BEHIOpaHHOEe nus3 TPYIIIEL, BKJIOU Al en coelIMHeHue,
OpencraBJieHHoe ¢QopmyJion (I), ero o¢apMalleBTUUECKM IpHeMJIeMyld COJIb
M ero COoJIbBaTH. KoMImosuumuy MOTYT COOepXaThb OIVMH WMIM 0OoJee
bapMalleBTUUECKM IIPpUMEeMJIEeMBIX HOCUTeJIeM. VYKasaHHBEe BHIle HOCUTEJIU
BKJIOUAT, HalpMMep, HaloJHUTeIM ¥ pasz30aBUTeNM, BKJIKOYaS BOOY,
JIaKTo3Yy, TJIKO3Y, bpykKTO3Y, caxapo3sy, copbur, MaHHUT,
[MOJIM3TUIIEHTJIMKOJIb, [NPONMJIeHTJIMKOJIb, KpaxMall, KaMelb, XeJIaTuH,
aJlbTMHAT, CUIMKAT KaJdblud, o¢ochaT KaJblLMg, LHeJJInJI0o3yY, CUPOIl,
Me TUJILEJIIIIIO3Y , MMOJIMBUHUIITIMPPOJINUIOH, TaJlbK, cTeapaT MaTlHUA,
CTEapMHOBYK  KMCJIOTY, TJIMIEPWYH, KOHOILJISHOE  MaclJlo, OJIMBKOBOE
MacJIO, COeBO& MaCJIO M OpyI're MacJa.

IanHoe n3obpeTeHue TaKxXe BKJIOUAET bapMalleBTUYECKYIO

KOMIIO3MIIMID, COIOepXallyr Jmodoe U3 COG,]IMHeHI/H\/JI, OIIMCAaHHEIX BHIIE, WJIN
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eTro @apMaHeBTquCKM InprmeMiieMyrn COJIB WJIM COJIbBBaT, 1M OIVH WJIN
DoJiee alr'eHTEHI, IIOHMXapmre MOUEBYIO KMCJIOTY , AHTUIIOOarpmdyeCcKrure
aTl'eHTEL n IIPOTHMRBROBOCIIAJIMTEJIbE HEIE aT'eHTHL. YKazaHHBMN areHT,
TIIOHMX AN MOUeBYIO KMCJIOTY , BI:;I@MpaIOT nus T'PYIIIIE, BKJIOU AN

aIl'eHTEL IOJIA CHIMXEeHNMA O@paBOBaHMH MOUeBOMt KM CJIOTEL n aI'eHTEHl,

criocofbcTByKIe BEIBEIEHUIO MOUeBOMt KMCJIOTHI. YKa3aHHEIEe
IIPOTUBOBOCIIAJIMT &JIE HEEe aT'eHTEL BKJIOUAKT MMMYHOMOOYJIMPYRIM e
HeCcTepOMIOHEE [IPOTUBOBOCIIAJIMTEJIEHEIE aT'e€HTH (HIIBII) "
TJIOKOKOPTUKOUIEL . AT eHTOM oJjida CHUXEeHM A obpasoBaHuUA MOUeBOM

KMCJIOTE ABJIAETCHA T/[HI‘T/[@T/[TOp KCaHTMHOKCIMIOa3E, BbI@paHHbIﬁ 3 TPYIIIH,

BKJIOUAKIIEX  aJUJIoIlyPMHOJI, GebykcocTaT ¥ [IeIlJIOTHUKa3. YKa3aHHBU
areHT, CIIOCOOCTBYKIUM  BHBEIEHMIO  MOUEBOM  KMCJIOTH, ABJIAETCH
MHTUOMTOP  TpaHCIopTepa aHMOHa YypaTa 1 (URAT1), TakoM Kak

npobeHeunn, OeH30pPOMaApPOH, CYJIbBOUMHIMPA30H U JIe3MHypal. YKa3aHHBM
AHTHUIIOIaTPUUECKUM areHTOM aBJIgeTCH KOJIXMIIVH . YKaszaHHBN
HEeCTEepPOUIHHM MNIPOTUBOBOCHAJNUTEJILHEM aTeHT BHOMpPAaT U3 ITPYIIIH,
BRJIOUAKIE N HeCeJIeKTUBHEE HeCTepPOUIHEE IIPOTHUBORBOCIIAJMUTEJILHEIE
aTreHTH " CceJIeKTHUBHEEe VHITUOUTOPE LIMKJIOOKCHUT €Ha 3k (COX=-2) .
YKas3aHHBEe HeceJIeKTUBHEE HeCTepOoUIHLE IIPOTHUBOBOCIIAJIUTEJIL HEIE
arTeHTH  BHOUpAT W3  TPYIIIH, BKJIIOUAMEN  acClIupUH, BenopuiarT,
MHIOMeTallnH, ocaMMHeTallVH, CyJIMHIAK, OVKJIObeHaK HaTpUM,
noynpodper, odeubun, kxerTonpodeH, HAIPOKCEH U IUPOKCUKAM. YKaB3aHHBIM
CeJIEKTUBHEIM  MHIUOUTOP LHVKJIOOKCUT eHa3H (COX-2) BHIOUpPAT nus3
TPYIIIH, BRJWUAKIEeN lLeJlekokcud, podexokcud, IMHapeKokcud um Tak
najiee. YKas3aHHBEM TJIOKOKOPTUKOMI BHOMpPAalT W3 TPYIIIL, BRJIOUAKIeN
oexcaMeTasOoH, TIHUIPOKOPTU30H, KOPTU30OH, IPelIHM30H, IPpeldHU30JI0H,
MEeTUJINIPEeOHMB0JIOH, OPelHM30H, NPeIHM30JIOH M OeTaMeTa30H.
dapMalleBTUUYECKA L KOMIIO BULIN A B COOTBETCTBUU c IOaHHBM
nzobpeTeHnueM, comepxalmas CcoeIMHeHMe, MOpelcTaBJIeHHOe (QopMyJIon
(I), mIm ero odapMalleBTUUECKM IIpMeMJIeMyld COJIb WJIM €TI0 COJIbBaT B
KauecTBe 520OeKTMBHOTO MHI'peIMeHTa, MOXeT BBOOMUTLCHA IIepopallbHO,
HanopuMep, B ooopMe TabJeToK, KalcyJ, TIpaHyJl, I[IOPOmMKOB, CHUPOIOB U
IIOOOBHHX, WJIM BBOIMUTLCA He IIepopalJibHBEIM CclIocoBoM, TakuM Kak
BHYTPHMBEeHHAaA VMHBEeKINS, BHYTPVMBIIEUHA I VHBEeKIINUI, CTepnJIb HEM
IIOPOMOK IJId MHBEKLUMM, KOHLUEHTPUPOBAHHEM pPaCTBOP IJS MHBEKLUM,

CyHHOSMTOpMﬁ, VMHTaJIaAT, qpeBKOXQHBIT\/JI a6cop6eHT, TVJIa3HEIE Ralijim "
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KamnjauM B Hoc. Kpome Toro, korma GapMalleBTUMUECKUM IIpernapaT B Jiodon
M3 OIIMCAHHEIX BHIIE JIEKAPCTBEHHHX (GOPM II0OJIyYakT OOBUHEIM CIIOCODOOM,
AKTUBHEIM MHTPEeIMeHT MOXeT IMIPMMEeHATHLCS OTIEeJIbHO MJIM B IIOOXOOANEeM
codyeTaHMM C IOpyI'MMM (QapMalleBTUUECKM [IPUMEMIIEMBEIMM  HOCHUTEJISAMU,
TaK/MN KakK HaIloOJIHUTEJIN, CBA3YyKIME aTeHTH, pacumpuUTeNn,
PaspHXJIUTESIN, [IOBEPXHOCTHO~aKTMBHEE BEMeCTRBa, CMa3HBaKmme
aTeHTH, »OUCIIepIUpyKIMe al'eHTH, Oydephl, KOHCEPBAHTEH, BKYCOBEHE
no0aBKM, OTOYIIKM, I[IOKPHTUA, pa3baBUTeJ M M IIONOOHEHE.

IDanHOoe wU300peTeHMe TaKXe OTHOCUTCH K Habopy, cCcomepxalleMy
OIIMCaHHY© BHIIEe KOMIIO3MLIMIL WM MHCTPYKLUMIO, BKJIOUAKIYK OOWUH WJIK
OoJiee TUIIOB nHOOpMaLnu, BHIOPAaHHOM nu3 T'PYIIIIH, BKJIIOUAMEN
MHOOPpMALIMIO, comepxamyrn  OOJIe3HEHHOe  COCTOAHUE, OJIA  KOTOpOI'O
nokaszsaHa GdapmMalleBTUUeCKasd KOMIIO3ULMA, MHOpMalMio O XpaHeHUM
bapMalleBTHMUECKOM KOMIIO3ULMM, MHOOPMALMIO O BBEIEHUM ¥ OIMCaHUE
TOT'O, KaK BBOIOUTEL dapMalleBTUUECKYID KOMIIO3ZULMD.

Ooza oGbapMalleBTUUECKOM KOMIIO3MLUMM B COOTBETCTBUM C IOaHHHM
n300peTeHUeM BapbUPYyeTCda B 3aBUCHMMOCTM OT MacCH Tejla, BO3pacTa,
nojla ¥ CHMITOMOB IallMeHTa, W MOXeT OHTbH I[IOOXOOAIMM OO0pas3oM
BHOpaHa B 3aBUCUMOCTM OT IIYTM BBeIeHMS KOMIO3MIVM, TaKoIo Kak
repopalibHOEe M He IepopallbHOe BBeIeHUE.

IDajiee, yKa3aHHBEE BHIIEe OIMCAHMSA B COOTBETCTBUM C HOaHHHM
n300peTeHreM OoJiee TOOPOOHO OOBACHAKTCA C TIIOMOIBID KOHKPETHEIX
BapMaHTOB B BUIe OpuMepoB. OODHAKO OHM He OOJIKHEL pPacCCMaTPUBATBLCHA
Kak oT'paHMUMBAIME OINMCAHHEM BHIIe OOBEKT B COOTBETCTBMM C ITaHHEM
M300peTeHreM CJedyRIIMMY IPpUMepaMu .

[TpumMmep 1. PapMakKOKMHETUUECKUM  DKCIepMMEeHT Ha  SBaHCKUX
Makakax (Macaca fascicularis)

[MpUMeHgT CcJelyllre TeCTUPpyeMee ofOpas3IliH:

CoenmHeHMe A, I[OJy4YeHHOe B IIPMMepe IIOJIYydeHus 2,

CoenmHeHMe B, NOJydeHHOe B IPMMepe IIOJIydeHus 1,

Coenubenue C, IOJy4eHHOe B IIPMMepe IIOJIYUdeHus 3,

CoenuHeHue D, NOJy4dYeHHOe B IMpUMepe IoJiydyeHus 4.

OKCIIepMMEeHTH Ha XMBOTHEIX I[IpPOBOOAT B Peng-Li Biomedical
Technology (Shanghai) Co., Ltd., w# Shandong Hongli Medical
Animal Experimental Research Co., Ltd.

XMBOTHEIX IoKymnaioT B Suzhou Xishan Zhongke Experimental
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Animal Co., Ltd.

TpeM He abOpPUIeHHBEIM HABAHCKMM MakakKaM BBOIAT TeCTHUPYEMHE
coemmHenusa A, B u D B pmos3e 5 MI'/KI' BHYTPMBEHHOM MHBLEKLMEM U
TecTUpyeMoe coemuHeHMe C B Ho3e 3 MI/KI' BHYTPUMBEHHOM MHBLEKLMUeN,
C OIHOBPEeMeHHHM TeCTHPOBaHMEM OOHOTO CcoeIMHeHMsA. KpoBb OepyT us
BEeHH IO BBeIOeHMSI M dYepe3 1 u, 3 4y, 6 u um 24 U [I0OCJe BBEIOEHUI WU
BHIOEJISOT ILJlasMy. I[Jla3My aHaJdusupyioT Ha XX-MC/MC mHcTpyMeHTe 4000
Q Trap. KoHUeHTpaluM TeCTHUPYEMHX O00pa3loB OBJIM IOJIYUYEeHH Ha
Analyst 1.6,1 or AB Company. IlapaMeTpre (), TaKMe KaK CpeIHee
CTaHOaApTHOE OTKJOHEHME U KO0OMIMEeHT BapualuM, PaCCUMTHBAKLT C
npuMeHeHueM Microsoft Excel, Ime 3HaueHMd, I[IOJyUeHHHe Ha Analyst
l.6,1, He TPpebyrT pacuerTa. MapameTpe ®K  pacCUMUTHBAIT C
IpuMeHeHreM OporpaMMel Pharsight Phoenix 6.2 (mMozmess NCA) .

PesyabTaTe IDepuoma IIOJIyBHBeIeHUA (t1/2, (49)) [IOKa3aHe B

Tadnmile 1 HMXe.

Tabmuua 1. ti,, (4) (cpenHeexCO) (n=3) coemnuHenun A, B, C u

D BBOOAT ABAHCKOMY MaKaKy BHYTPMBEHHO

Tpymnmna ti1/2. (9)

CoenuHeHMe A 14,55+6, 69
CoenuHeHMe B 2,72+0,35
CoenuHeHne C 41,49+12, 31
CoenuHeHne D 5,90+0,42

V3 pes3yJIbTaTOB BKCIepUMMeHTa MOXHO YBUIOETH, UTO 3HAUEeHUS
nepuona ToOJNyBuBeneHmus (ti,,, (4)) @mnugd coemuHeHum A, B, C u D,
BBOIMMEIX SBAHCKMM MakakKaM BHYTPUMBEHHO, SHAUUTEJLHO OTJIMYATCSH
IpyDI OT IOpyra. Bpems cbopa o00pa3loB B DSKCIEPMMEHTEe CO CHWXeHMEeM
MOUEBOM KMCJIOTH ONPemelISioT B COOTBETCTBUU C Ti/, (4U).

IIpuMep 2. OKCIEPUMMEHT II0 CHMWXEeHMUI MOUeBOM KMCJIOTEH

[IpuMeHgIT CcJeOyilMe TecTUpyeMble o0paslibi:

CoenvHeHMre A, MOJIYyUeHHOe B IIpuMepe IHoJyueHUs 2,

CoenvHeHMre B, MoJIydyeHHOe B IIpuMepe HoJyueHMus 1,

CoenuHenue, C MOJy4YeHHOe B IMPMMepe IIOJIYYeHUS 3, U

CoenvHeHre D MoJIydeHHOe B IIpuMepe IoJiyuyeHus 4.

OKCIIepUMEHT IPOBOLAT B Peng-Li Biomedical Technology

(Shanghai) Co., Ltd.
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XMBOTHEIX IoKymnaioT B Suzhou Xishan Zhongke Experimental
Animal Co., Ltd.

OKCIepMUMeHT MNpOBOIAT IO CChHUIKe Ha Komoriya K, Osada Y,
Hasegawa M, Horiuchi H, Kondo S, Couch RC, Griffin TB.
Hypouricemic effect of allopurinol and the novel xanthine
oxidase inhibitor TEI-6720 in chimpanzees. Eur J Pharmacol. 1993
Dec 21; 250(3): 455-60.

Kaxnoe coenuHeHMe TeCTHUPYIT Ha Tpex He abOpUIeHHHX ABaHCKUX
Makakax (M1, N2 um N3), 1ne obesbgHaM BBOOAT TeCTUPYeEMHE oOpaslb
BHYTPMBEHHOM WMHBeklUMel. KpoBb ©OepyT M3 BEHH IO BRBeIOEHUS U Uepes
1 u, 3 u, 6 u m 24 U 1ocJje BBeOeHMA. KpOBb OCTaBJIALT IPU
KOMHATHOM TeMIepaType. CHBOPOTKY COOMpalnT LeHTPpUOYTUPOBaHUEM.
VBMepsanT colepXaHMe MOUeBOM KUCJIOTH B CHBOPOTKE.

CTeneHb CHMXeHMsS  MOUERBOM KUCJIOTH B  CHBOPOTKe= (CpeIHee
coIepXaHMe MOUeBOM KMCJIOTH IO BBeIOeHMS - CpelHee CcoOepXaHHue
MOUEBOM KMCJIOTH IIOCJIe BBeIOeHMs)/cpelHee  CcOIepXaHMe MOUEeBON
KMCJIOTE. OO BBeXeHusa * 100%.

PesynbTaTH cJjenywomue. C ydeTroM (ti,s, (4)) coenmuHeHuym A, B, C
u D, BBeIeHHHX ABAHCKMM  MakaKaM  BHYTPMBEHHO, OIPEenesanT
comepXxaHre MOUEBOM KMCJIOTEHL B CHBOPOTKE U CTeleHb CHUXeHUS
MOUEBOM KMCJIOTH B CHBOPOTKE OO BBEIEHMSI UM Uepe3 3 U M 6 U IocJje
BBeIOeHMUA CoelMHeHMS A, colepXaHMe MOUeBOM KUCJIOTH B CHBOPOTKE U
CTelleHb CHMXEHMS MOUEeBOM KUMCJIOTH B CHBOPOTKE OO BBeIeHUA U Uepe:s
3 U 1nocjyie BBeOeHMA CoOeaMHeHMs B, comepXaHVe MOUEBOM KUCJIOTH B
CHIBOPOTKE WU CTelleHb CHMXeHUS MOUEeBOWM KUCJIOTH B CHBOPOTKE IO
BBelleHUs U depe3 24 U Iocje BBeleHUs coeIMHeHusa C, UM CcoOepXaHUe
MOUEBOM KMCJIOTH B CHBOPOTKE ¥ CTeleHb CHMXEHMS MOUEeBOV KUCIJIOTH B
CEIBOPOTKE IO BBeIeHMA U Uepe3 3 U I[IocJie BBelleHUS coenuHeHuUs D,
COOTBETCTBEeHHO. KOHKpEeTHEEe pe3yJibTaTH I[IOKa3aHe B Tabjauuax 2-9
HIUXe .

Tabmuua 2. Pe3yJbTaTH TeCTUPOBAHUS CHWXKEHUS MOUEBOM KUCJIIOTH

B CEIBOPOTKEe COeIMHEeHMeM A

T'pymna Conepkanre MO4YEBOH KHCJIOTBI B CBIBOPOTKE (MKMOJIL /JT)

N XMBOTHOT'O Nel Ne2 Ne3 cpenHee

IO BBeIOeHUHA 75,9 91,9 63,7 77,2
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3 U [IocJie BBeIeHMS 61,9 57,0 59,9 59,06

6 U rocJie BBeIOeHUud 67,6 47,6 50,4 55,2

Tabmuua 3. CTelleHb CHMXEHMSI MOUeBOM KUCJIOTH B CEIBOPOTKE

coeImMHeHMeM A

CTelleHb CHIMXEHMSI MOUEBOM KMCJIOTH B

I'pynna

CHBOPOTKE (%)
N XMBOTHOT'O Nel Ne2 Ne3 cpenHee
Io BBeIeHUA / / / /
3 4 [IOoCJIe BBeIeHMSA 18,5 38,0 5,98 22,8
6 U rocJie BBeIOeHUud 10,9 48,2 20,9 28,5

Tabmuua 4. PesyjsbTaTH TEeCTMPOBaHMA CHMXEHNA MOUEBOM KMCJIOTH

B CEIBOPOTKEe COeIMHEeHNEM B

ComepXaHye MOUEBOM KMUCJIOTH B

T'pynmna

CEIBOPOTKE (MKMOJIL /JI)
N KMBOTHOTO Nl Ne2 CpelHee
Io BBemeHUd 83,8 57,6 70,7
3 4 rocJye BBelIeHUS 69,1 52,3 60,7

Tabiauua 5. CTerlleHb CHMXEHMSI MOUeBOM KUCJIOTH B CEIBOPOTKE

coemmMHeHMeM B

CTelleHb CHUMXEHMS MOUeBOM KMCJIOTH B

T'pynna
CHBOPOTKe (%)
Nt XMBOTHOTO Nel Ne2 cpenHee
Io BBeIeHUS / / /
3 U [ocJjie BBeIeHMUS 17,5 9,2 14,1

Tabnuia 6. PesysbTaTH TeCTMPOBaHNMA CHMXEHNMA MOUEeBOM KMCJIOTH

B CHBOPOTKe coenMHeHueMm C

ConmepxaHue MOUEBOM KMUCJIOTH B CEIBOPOTKE

T'pynna
(MKMOJIB /JT)
N XMBOTHOTO N1 Ne2 Ne3 cpenHee
IO BBeOeHUHA 57,5 64,9 58,9 60,4
24 4y mocye
45,8 38,3 50,7 44,9

BBeIcHNA

Tabmuua 7. CTelleHb CHMXEHMSI MOUeBOM KUCJIOTH B CEIBOPOTKE

coemmMHeHMeM C

Ppynna CTelleHb CHIMXEHMSI MOUEeBOM KMCJIOTH B
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CHBOpPOTKE (%)

N XMBOTHOT'O Nel Ne2 Ne3 cpenHee

Io BBeIeHUSA / / / /

24 u mocJe
20,3 41,0 13,9 25,7
BBeIleHUA

Tabmuua 8. PezysbTaTH TeCTMPOBaHMA CHMXEHNA MOUEBOM KMCJIOTH

B CEIBOPOTKEe COeIMHEeHNeEM D

ComepxaHye MOUEBOM KUCJIOTH B

I'pynna

CHIBOPOTKE (MKMOJIB /JI)
Nt XMBOTHOTO Nel Ne2 cpelHee
IO BBeOeHUHA 57,9 54,5 56,2
3 4 I[IOCJIe BBelIeHUSH 49, 6 47,1 48, 4

Tabmmua 9. CTerneHb CHUWXEHMS MOUEBOW KMCJIOTH B CEIBOPOTKE

coengmuHeHMeM D

CTerneHb CHWXEHMS MOUEBOWV KUCJIOTH B

T'pynmna
CHIBOPOTKe (%)
N KMBOTHOTO Nel Ne2 CpelHee
IIo BBeIeHUA / / /
3 U [ocJjie BBeIeHUS 14,3 13,6 13,9

V3 pel3yJIbTaTOB TeCTHUPOBaHMSA IIOHSTHO, UTO coeluMHeHusa A, B, C
“ D MOTYT 3HAUMTEJILHO CHMXATbH YPOBHM MOUEBOM KMCJIOTH B CHEHBOPOTKE
Yy TecTUpYeMbX o00e3bgH II0 CPaBHEeHUI C YPOBHAMM, W3MEPEHHBMM IO
BBeIeHMsa, UTO YyKasbBaeT Ha TO, UYTO cCcoeIMHeHMe OoopMyJiel (1)
20PeKTUBHO 0JIs JleueHusa u/ IpodUIIaK TUKIA TUIIEPYPUKEMUN,
nomarph, IoDarpUMUecKMX BOCIHAJIeHUM UM MOUEKMCJION HedpolaTUu.

IIpuMep 3. TeCcTUMpPOBAaHME CHMXEHMS MOUEBOM KMCJIOTH y 00e3bsaH,
VMERIMX TUIePYPUKEeMUO

[IpUMeHgIT CcJelyilMe TecTUpyeMble o0paslibi:

CoenvHeHMe A IIOJIyUeHHOE B IIpHMepe IoJiydyeHUus 2.

Tumoko3y 5%, pacTBOPUTEJIL, IPpMMeHIeMHl B IIpHMepe, IIOKYIIalT B
Chen Xin Pharmaceutical Co., Ltd., HomMmep JoTa 1312022142.

MoueBy kucjory (MK), peareHT, TI[OIpMMeHSeMElM B IIpUMepe,
nmokynamoT B Sigma-Aldrich Co., Ltd., HoMmep JoTa BCBM8832V.

OKCIepMMeHT Ha XMBOTHHX NIpoBOoOAT B Shandong Hongli Medical

Animal Experimental Research Co., Ltd.



43

XMBOTHEIX IoKymnaioT B Suzhou Xishan Zhongke Experimental
Animal Co., Ltd.

OKCIEepMUMeHT TIPOBOOAT IO CCHJIKe Komoriya K, Osada Y,
Hasegawa M, Horiuchi H, Kondo S, Couch RC, Griffin TB.
Hypouricemic effect of allopurinol and the novel xanthine
oxidase inhibitor TEI-6720 in chimpanzees. Eur J Pharmacol. 1993
Dec 21; 250(3): 455-60.

B MomeJbHOM Tpylle TpeM He abOpUIeHHBEM SBaHCKMM MakKakaM
(\el, W2 m N3) BBOOAT MK MNOIDKOXHOM MHBEKIMElM B 3alHI YacTb eu.
KpoBbk OepyT M3 BeHH Iepen BBenmeHmeM MK u uyepes 0,5 u, 1 u, 2 u,
4 u, 6 u u 24 u nocjye BBeZeHusa MK. KpoOBb OCTaBJIAKT IPM KOMHATHOM
TeMIlepaType. CHBOPOTKY coOMpanT LeHTPpUOYIMPOBaHMEM. V3BMepdT
COZlep>KaHUE MOYEBOM KHUCJIOTBI B CBIBOPOTKE .

B rpynmne BBeleHMS TpeM He abOpUIeHHEIM SBaHCKMM Makakam (N,
N2 m M3) BBOOAT TeCcTUPYeMbl ofpa3ell BHYTPMBEHHOM MHBLEKLMEeM uepes
2 HemeJu ouMmeHusaA. KpoBb OepyT M3 BEHH IO BBEIEHMSA UM UYepes 2 U
[I0CJIe BBeOEeHMA TecTHUpyeMoro ofpasla. 3areM obesbaHaM BBonoaT MK
IIOAKOXHOM MHBEeKIMel B 3BadHi i YacTb Ieu, UM KPOBb OepyT U3 BEeHH
yepes 1 u, 2 u m 4 u nocjye BBemeHusa MK. KpoBb OCTaBJISAOT IIpU
KOMHAaTHOM TewMmmepaTrype. CHBOPOTKY codupainT LeHTPUOYIUPOBaHMEM.
V3Mep AT COAEpP)KaHUE MOUYEBON KHUCJIOTBI B CBHIBOPOTKE.

CTeleHb CHMXEHUS MOUEeBOM KMCJIOTH B CHBOPOTKE Y 3IO0POBHX
00e3bsSH C BBEIEeHHHM TeCTUPYeMEIM 00pasloM=(CpelHee COIepXaHUe
MOUEBOM KMCJIOTH IO BBeIeHUS - cCcpeldHee CcoIepXaHMe MOUeBOM KMCJIOTH
yepes 2 U IIoCJie BBeleHMsS TecTupyeMoro obpasua)/ CpelHee
comepXaHre MOUeBOM KMCJIOTH IO BBenmeHusa * 100%.

CTeleHb CHMXEHMS MOUEeBOM KMCJIOTH B CHBOPOTKe Yy o00es3b4dH,
VIMEOIMX TUTIEePYPUKEMUI rmocJe BBEeIOEeHUSA TeCTUPYEMOTO
oBpazua= (comepXaHKe MOUEeBOM KM CJIOTEL rocJjie BBEeIOIEeHUA MK B
MOOEJILHOV TpYyIIe - CcoIepXaHMe MOUeBOM KUCIJIOTH IIocjle BBemeHus MK
B TpyIIe BBemeHMA)/colepXaHMe MOUEBOM KUCJIOTH B MOOEJILHOM TpPYIIIe
* (100%).

PesyabTaTH TeCTUPOBaAHUS clienyomue . C y4eToM nepmona
noJyBeiBeneHusa (tis., 0,54 u) moueBOM KMCJOTH (MK) y 4BaHCKMX MakKak

M3 MOOeJILHOM T'OYIIIIEL, a TakKXxe TeHIOeHIVM M3MeHeHNMA COIIepXaHIMA
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MOUEBOM KMCJIOTH B CHBOPOTKe, OIpelelidioT BpeMa cbopa o00pa3loB B
TpyIle BBeleHMA. To ecThb, oOpas3le OepyT OO BBEIEHMSA, UYepe3 2 U
[IOCJIe BBEIEHMSA TecTUpyeMoTro obpa3la M dYepe3 1 4, 2 4 m 4 u nocje
BBeleHusa MK 1y onopelejieHMS CcoIepXaHMS MOUeBOM  KUCJIOTH B
CEHIBOPOTKe. ComepXaHMe MOUeBOM KMUCJIOTH B CHEHBOPOTKE B MOOEJLHOM
Tpylne ¥ TpyIle BBeleHMS UM CTeleHb CHWKeHMS MOUeBOM KMUCJIOTH B
CHEBOPOTKE IIOKa3aHE B cJenyomux Tabiauuax 3-1, 3-2 m 3-3,
COOTBETCTBEHHO.

Tabauia 3-1. PesyJbTaTE  TeCTHUPOBAHMA  CHWXEHMS  MOUEBOM

KMCJIOTEHL B CEHBOPOTKE B MOIeJIbHOM TpyIilie

Conep:xaHue MOUYEBON KHUCJIOTBI B CBIBOPOTKE

I'pynna
(MKMOJIBL / JT)

Nt XMBOTHOTO Nl Ne2 Ne3 CcpelHee
Do BBemeHusa MK 28,2 59,0 40,1 44,4

1 u mocJye BBenmeHuMs MK 116,77 132,0 120,5 123,1

2 4 1rocJyie BBemeHus MK 80, 8 92,3 67,9 80,3

4 4 nocyie BBeleHusa MK 79,5 53,8 04,1 65, 8

Tabmuua 3-2. PesyJbTaThH TeCTUMPOBAHMS  CHUWXEHMS  MOUEBOM

KMCJIOTEL B CEIBOPOTKEe B TPYIIIIe BBeIeHMA

ConeprxkaHre MOYEBOW KHCIIOTHI B

T'pymnna
CBIBOPOTKE (MKMOJIE / JT)

N XMBOTHOT'O Nel Ne2 Ne3 cpenHee
0o BBeIOeHUSA 23,0 53,1 35,1 37,1
2 4 TIOCJIe BBeIeHUuSd

12,3 37,0 34,0 28,0
TecTHUpyeMoro obpasia
1 u nocJye BBemeHmsa MK 75,3 97,5 53,1 75,3
2 u rocJle BBemeHusa MK 26,6 58,0 37,0 40,5
4 u mocJie BBemeHUsa MK 28,4 12,3 43,2 28,0

Tabiuiia 3-3. CTelleHb CHMXEHMS MOUEeBOM KMCJIOTH B CEIBOPOTKE B

T'pyIllie BBeIOcHMA

CTelleHb CHMXEHMS MOUEeBOM KMCJIOTH B

I'pynna

CHBOPOTKE (%)
N XMBOTHOT'O Nel Ne2 Ne3 cpenHee
Io BBeIeHUsA / / / /

2 U IIOCJIe BBeIeHMS 46,4 30,2 1,56 26,1
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TeCTHUpyeMoIo O@paBU,a

1 u nocJye BBemeHmusa MK 35,5 26,2 56,0 39,2
2 u rocJle BBemeHusa MK 67,1 37,2 45,5 49,1
4 u nocJjie BBemeHmsa MK r© 64,3 77,1 32,6 58,0

V3 pes3yJbTaTOB TeCTUPOBAHMSA BUOHO, UYTO COeIMHEeHMe A MOXeT
3HAUUTEJIbHO  CHMXATbh  COAEpP)KaHWE  MOYEBOW  KHCJIOTBI B CBIBOPOTKE Y
TECTUPYEMHX O00e3bsSH IO CPaBHEHMI C 5STUM IIoKaszaTeJleM B TpyIlle
Momesie (caMocCpaBHEHMe), UTO IIOKa3HBaeT, UYTO COeIMHeHUS OGOpMYyJIE
(I) T[OpUMMeHST IJIA JedeHUus U/ WM  OPpOOWMIIaKTUKU TUIIEPYPUKEMUN,
Iomarph, HOOaTpUUYeCKMX BOCIAJIEHUNM M MOUYEKMCJIOM HedpolaTUM.

[Toumep 4. SOKCIIEPMMEHT c BEI3BaHHEIM  MHY rnomarpmyeCcKmuM
apTPUTOM

[IpMMeHAT cJlelylliue TeCTHUPpyeMEle oOpa3Libl:

CoenmuHeHMe A IIOJIYYeHHOe B IIpUMepe IIoJiydyeHud 2,

CoenuHeHMe B I[IOJIlydyeHHOe B IIpUMepe IoJiydeHusd 1, u

CoemuHeHMre C INIOJIydeHHOe B IIpUMepe I[IOJIydeHUd 3.

IuMe TUIICYJIEOOKCUI, PacCTBOPUTEJL, I[IPUMEHSEeMHM B IIPUMEpPe,
nokymnaionT B Sigma-Aldrich Co., Ltd., Homep JjoTa SZBD133SV.

15-TunpokrcucTeapaT IOJUDTUIIEHTJIUMKOJIIS (Kolliphor HS 15),
PaACTBOPUTENEL, IokynaiT B Beijing Feng-Li-Jing-Qiu Trade Co.,
Ltd., HomMep JioTa 19888216KO.

T'moxko 3y 5%, PacTBOPUTEJE, IIOKYIIanT B Chen Xin
Pharmaceutical Co., Ltd., Homep JoTa 1312022142.

MK, ©peaTeHT, TI[OpMUMeHSeMHl B IIpuMepe, TIOKyIalT B Sigma-
Aldrich Co., Ltd., HoMmMep JoTa BCBM8832V.

CaMiloB kKpHIC Wistar mokynaloT B Beijing Weitong Lihua
Experimental Animal Technology Co., Ltd.

OKCHepUMeHT TIIPOBOOAT IO CCHJIKe Hsin-Pai Lee, Shi-Ying
Huang, Yen-You Lin. Soft Coral-Derived Lemnalol Alleviates
Monosodium Urate-Induced Gouty Arthritis in Rats by Inhibiting
Leukocyte Infiltration and iNOS, COX-2 and c¢-Fos Protein
Expression. Mar. Agents 2013, 11, 99-113.

[lonmyueHMre kpucTajja MHY

OOoVH TpaMM MOUEBOV KUCJOTH B3BemMBaWLT, »nobarjagioT B 200 M

KUTIAmMEeX BOIB M HaTpeBaoT. 3aTeM pobaBiasioT NaOH (2 MoJb/J) OO
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nocTmxeHrsa pH 9. PacTBOp CTaHOBUTCA IIPO3PadHBEM, M €TI0 OXJIaXIakT
IpM KOMHATHOM TeMIlepaType U 3aTeM BHIepXMBalT B TeueHMe HOUH.
MHY mnoJjiydyamoT I[ocje oO(uiabTpaummu, cymaT nopu 60°C B TeueHme 24 U u
3aTeM CTePUIM3YIT IIPM BHCOKONM TeMmriepaType 180°C.

CaMiloB Kpreic Wistar BohpammBaloT B TedeHMe OOHOWM HemOelu IO
DKCIIEPUMEHTAa M 3aTeM I[IPOU3BOJIBHO HNEJIAT Ha I'pyllbe. OOBEME IaJIbIIEBR
CTOIIEl KPHC M3MEPHAKRT 3a OIOMH IeHb IO DKCIepuMMeHTa. KpeicaM BBOOAT
PacTBOPUTEJIL TIOOKOXHOM MHBEKIMEeM B MOOEJbHOM Tpylle B pJose 5
MII/ KT, IPpYTYMM KpEHCaM BBOOAT TecTHUpyeMue of0pas3lb [IOOKOXHOM
VMHBEKLMEeN B TpYyIIe BBeIeHMS B Ho3e 5 MI/Kr. KpHC YCHIJISIOT Ccpasy
Xe TIiocye BBeneHusa u BBomAT 0,09 M cycneHsum MHY B IIOJIOCTH
cycTaBa B JIeBHM TI'OJIeHOCTOIl. OO8beM JIeBOTO Majblla MU3MepPSoT Yy KPHC
yepe3 9 u nocjye BBeleHuMsa MHY B [HOJIOCTBH T'OJIEHOCTOIIHOT'O CyCTaBRa.

PesyJIbTaTH TECTHUPOBAHMA NOoKaz3aHH B Tabjmuue 10 Hmxe.

Tabmuia 10. PesyJbTaTH DKCIIEPMMEHTAa c nomarpuyeCcKmuM

aprTpuToM (5 MT/KT)

V3MeHeHUe NHTMOMpOBaHME
T'pynna obreMa M3MeHeHU oObeMa
najgblia (M) najeua (%)
MomeJsibHas I'pyIia 0,504 /
T'pynna ¢ coelVMHeHMeM A 0,416 17,5
T'pynna ¢ coeluMHeHMeM B 0,349 30,8
T'pynna ¢ coeluHeHMeM C 0,451 10,5

Nz pesylbTaTOB TeCTUPOBAHMUA BUIOHO, YTO coenouMHeHmMda A, B u C
MOTYT SHAUUTEJIEHO MHIMOMPOBATEL VYBeJIMUeHMe OO0BeMOB IajlblieB Yy
TECTUPY EMEIX KPEIC 1o CpaBHEHUID C MOOeJIbHOM TpYyIIoNn, uTo
[IOKa3EBaeT, UTO COoeauHeHus OQopMyJiHl (1) MOTYT OBTH IIOJIE3HBEIMU IJIA
JIeUeHrS U/WIXM OPpOOMIIaKTUKMY TUIEPYPUKEMMUM, HomHaTl'ph, IoDalpuuecKMrx
BOCHAaJIeHUM M MOUEeKMCJION HedpolaTuM.

[IpumMmep 5. OKCIIEPUMEHT C BEI3BaHHEM  MHY nomarpmuyeCcKmuM
aApTPUTOM

[MpUMeHST CJelyllre TeCTUPpyeMee oOpas3IliH:

CoenuHeHMe A TIOJIYUEHHOE B IIpUMEpEe IOJydeHUsA 2,

CoenvHeHre C IHOJIydeHHOe B IIpUMMepe I[IOoJIydeHusda 3, U

CoenmuHeHve D TIOJIydyeHHOe B IIpMMepe ToJiydeHus 4.
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OIMeTUIICYNIBQOKCUA, PacTBOPUTEJIL, I[PUMEeHSEeMHM B I[IpUMepe,
mokynamoT B Sigma-Aldrich Co., Ltd., HoMep JoTa SZBD133SV.

15-TunpokrcucTeapaT IIOJUDTUIIEHIJIUKOJIS (Kolliphor HS 15),
PaACTBOPUTENE, IIPMMEHSEeMEM B IIpMMepe, IMOKynaklT B Beijing Feng-Li-
Jing-Qiu Trade Co., Ltd., HoMmep JoTa 19888216KO.

Tumoxko3y 5%, pPacTBOPUTENL, IIPMMEHSEMEM B IIpMUMepe, I[IOKYIalT B
Chen Xin Pharmaceutical Co., Ltd., HomMmep JoTa 1312022142.

MK, ©peaTeHT, I[IpMMeHSAeMHM B IIpuUMepe, I[IOKyIawT B Sigma-
Aldrich Co., Ltd., HoMep JoTa BCBM8832V.

CaMiIOB KpeHIC Wistar mokynaioT B Beijing Weitong Lihua
Experimental Animal Technology Co., Ltd.

OKCHepuMeHT TIPOBOOAT IIO CChHJKe Hsin-Pai Lee, Shi-Ying
Huang, Yen-You Lin. Soft Coral-Derived Lemnalol Alleviates
Monosodium Urate-Induced Gouty Arthritis in Rats by Inhibiting
Leukocyte Infiltration and 1iNOS, COX-2 and c¢-Fos Protein
Expression. Mar. Agents 2013, 11, 99-113.

[TosyueHue xpucTajjia MHY

OOovH TI'paMM MOUEeBOW KUCJIOTH B3BemMBakT, »nobaBjagioT B 200 M
KUIIAmEeNX BOIE M HarpeBaoT. 3aTeM pobaBjasioT NaOH (2 MoJb/JI) OO
nocTwxeHrs pH 9. PacTBOP CTaAaHOBUTCH IIPO3PAYHEIM, UM eT0 OXJaXIanT

IpM KOMHATHOM TeMIepaType U 3aTeM BHIEPXMBAIT B TeueHMe HOUM.
MHY mnoJsiydyamoT Iocje O(uiabTpalumnmu, cymaT nopu 60°C B TeueHme 24 U u

3aTeM CTePUIM3YIT IPM BHCOKONM TeMiIepaType 180°C.

CaMilOB KphHIC Wistar BHpamMBalT B TedeHMe OIHOWM HemeJdu IO
SKCIIePUMMEHTA UM 3aTeM IIPOU3BOJIBHO HOeJiAT Ha I'pyHdneH. OOBeMEl IIallblieB
CTOIIEl KPHIC M3MEPSAKRT 3a OOMH NOeHb OO DKCIepMMeHTa. KpeHcaM BBOIAT
PACTBOPUTENE TMOIOKOXHOM MHBEKIMEeM B MOIeJIbHOM Tpynmne B nose 15
MII/ KT, IPpYyTMM KpHCaM BBOOAT TeCTUPyeMue Oo0paslUbe [TOOKOXHOM
MHBEKLVEer B Tpylnle BBeleHMs B nos3e 15 Mr/kr wim 10 mMr/xr. Kprec
YCHILJIAIT Ccpa3ly Xe Innocjie BBeleHuda M BBomAT 0,09 mn cycneHzum MHY
B TIIOJIOCTE CyCTaBa B JIE€BHM ToOJeHoCTon. OO0beM JIeBOTO IIajiblla
MU3MepdanT Yy KpeIC Yepes 9 u  1nocjye BeeleHua MHY B IIOJIOCTH
T'OJIEHOCTOIIHOT'O CyCcTaBa.

PesyJIbTaTEH TeCTUPOBaHMUA IIOKaz3aHeH B Tabiuue 11 Huxe.

Tabauia 11. PesyJIbTaTH  BKCIepUMMeHTa c nonarpuyeckKuMm
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apTPUTOM
VIzsMeHeHNe MurubupopaHue
T'pynna obweMa u3MeHeHsa obbeMa
najabla (M) najpla (%)
KoHTpoJIb -0,031 /
MomeJsibHasa TIpylla 0,404 /
I'pynna ¢ coenmHeHuMem A (15
0,264 34,7
MI'/KT')
I'pynna ¢ coenmHeHuem C (10
0,261 35,4
MI'/KT')
I'pynna ¢ coenmHeHuMeM D (15
0,232 42,6

MI'/KT')

N3 pesynbpTaTOB TeCTUPOBaHMA BMIOHO, UYUTO coenuMHeHusa A, C m D
MOTYT 3BHAUMTEJIbHO MHIMOMPORBATH YyBeJIMUeHMe OOBeMOB IaJlblieB Yy
TeCTUPYEMBIX KPEBIC 1o CPaBHEHUIO C  MOIeJIbHOM TPYIINoN, uTo
[IOKAa3HBAaET, UYTO coenuHeHMS OGOpMyJiEl (I) MOTYT OBTH IIOJI€3HBIMMU JIA
JeueHUs U/UIY OpodMJIaKTUKU TUMIEPYPUKEeMUM, IIONATPH, IIodaTlpuueCKUx
BOCIAJIEHUM M MOUEKMCJION HedporaTuu.

Kpric ¢ [OomarprMyecKyM apTPUTOM IIOMelalnT B MeTaboJIMUeCKYI
KJIEeTKY ¥ LeHTP CTYIHM JeBOM Jalbl KaXIOoV KPHCH pasdpaxaiT
DJIEKTPOHHEIM OeTeKTOpoM B0JiIeBOTO IIopora Von Frey. SHaueHMe
MaKCHMaJIbLHOTO CTpecca 3alMcCHBaT, KoI'Ja Kaxiasd Kpeca OTIepIuBaeT
Jany, ¥ 3HaueHMe SABJIAeTCHd IokKaszaTeseM OOJM IOJIS 3TOM KPHCH.

PesyJlbTaTH TeCTUMPOBAHMA IOKa3aHH B Tabjauie 12 HMXe.

Tabamuiia 12. IlokaszaTeJiMm OOJIM

I'pynmna IlokazaTesis 0o (1)
KouTpoJsb 57,94
MomeJsibHasa TIpylia 35,59
T'pynna ¢ coegrHeHueM A (15 Mmr/xT) 47,51
I'pynna ¢ coemmHeHueMm C (10 Mr/xT) 43,406
T'pynna ¢ coemrHeHueM D (15 Mmr/xT) 43,10

Nz pesylbTaTOB TeCTUPOBaAHMA BMIOHO, UYTO coeIuMHeHmd A, C m D
MOTYT 3HAUMTEJILHO [NOBHIIATEL [IOKa3aTeJr OO0JIM Yy TeCTUPYEMEX KPHC II0
CpaBHEeHMI0 C MOIeJIbLHOM TpPYINoM, UYTO IIOKa3HBaeT, UTO COeOMHeHUS

bopMyJiEl (I) MOTYT OHTL IIOJIESHHEMM MOJIS JIEUEeHUS U/UIM IPpOodUIIaKTUKU
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TUIIEePYPUKEMUHM, I[IOIaTpPH, NOOATPUUEeCKMX BOCHAaJIeHUNM U MOUEKUCIION
HebpporaTum.

[Toumep 6. SKCIIEPUMEHT C BEI3BaHHEM  MHY rnomarpmMyeCKmUM
AP TPUTOM

[I[pMMeHAT CJlelylle TeCTHUpyeMele O0pas3Libl:

CoenmyHeHMe B mnoJilydyeHHOe B IIpMMepe IMOJIydeHus 1.

Tumoko3y 5%, pacTBOPUTEJIL, IPUMEeHIeMBl B IIpyMepe, IIOKYIIalT B
Chen Xin Pharmaceutical Co., Ltd., HomMmep JoTa 1312022142.

MK, ©peaTreHT, I[IpMMeHSAeMHM B I[IpuUMepe, I[IOKyIawT B Sigma-
Aldrich Co., Ltd., HOMep JoTa BCBM8832V.

CaM1IOB kpeHIC Wistar mokynaiooT B Beijing Weitong Lihua
Experimental Animal Technology Co., Ltd.

OKCIIEPUMEeHT TIIPOBOIOAT IO CcChUlke Hsin-Pai Lee, Shi-Ying
Huang, Yen-You Lin. Soft Coral-Derived Lemnalol Alleviates
Monosodium Urate-Induced Gouty Arthritis in Rats by Inhibiting
Leukocyte Infiltration and 1iNOS, COX-2 and c¢-Fos Protein
Expression. Mar. Agents 2013, 11, 99-113.

[ToslyueHue xpucTajia MHY

OOovH TI'paMM MOUEeBOWV KUCJOTH B3BemMBakT, »nobaBjagioT B 200 M
KUIIAmEeNX BOIE M HarpeBaoT. 3aTeM pobaBjasioT NaOH (2 MoJb/JI) OO
nocTwxeHsa pH 9. PacTBOP CTaHOBUTCH IPO3PAYHEIM, UM eT0 OXJaXIanonT

IpM KOMHATHOM TeMIlepaType U 3aTeM BHIEPXMBAT B TeueHMe HOUH.
MHY mnoJsiyyamoT I[ocje O(uiabTpalumnmu, cymaT nopu 60°C B TeueHme 24 U u

3aTeM CTepPUIM3YIT IPM BHCOKONM TeMrIepaType 180°C.

CaMmiloB Kpreic Wistar BohpammBaioT B TedeHMe OOHOW HeOeJIu IO
DKCIEPUMEHTa M 3aTeM IIPOM3BOJILHO HOeJIAT Ha TI'pyNnie. OOBLeMBl Hallbliel
CTOIH KPHC M3MepSART 3a OIOMH OeHBb OO DSKCIepuMMeHTa. KpelcaM BBOOAT
PacTBOPUTEJIL IIOOKOXHOM MHBLEKLMeM B MOIeJIbHOM TIpyIne B »mo3e 15
MJI/ KT, IPpYTYM KpEHCaM BBOOAT TecTHUpyeMue o0pa3lb IIOOKOXHOM
VMHBEKLMEeNM B TIpyIlle BBeIeHMS B mo3e 15 Mr/xr. KpHC YCHILUISOT cpasy
Xe T1iocye BBeneHmsa wu BBomAT 0,09 wMn cycneHzum MHY B IOJIOCTH
cycTaBa B JIEBHM ToJeHocTol. O00heM JIeBOTO Iajiblla M3MepdioT Y KPHC
yepes 9 U riocye BBeleHMa MHY B MOJOCTE TOJIEHOCTOIIHOTO CyCTaRa.

PesyJbTaTH TEeCTUMPOBaAHMA IIOKa3aHH B Tabjauile 13 HMXe.

Tabauia 13. PesyJIbTaTH  BKCIepUMMeHTa c nonarpuyeckKuMm
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aprpuToM (15 Mr/kT)

NzmMeHeHUe MurubupoBaHue
I'pynna oBveMa V3MeHeHUsa o0beMa

najblia (M) najela (%)
Kontpos 0 /
MognaenbHas rpynna 0,450 /
I'pynna ¢ coenuHenuem B 0,229 49,1

N3 pes3ysbTaTOB TeCTUPOBAHMUSA BUIOHO, UYUTO COEIOVHEeHMe B MOXeT
BHAUUTEJILHO MHTUOUPOBATH yBeJInUeHre 0BBEMOB najbllieB y
TEeCTUPYEMEIXx  KPBIC IIO CpPaBHEHMI0 C  MOINEJILHOW  I'PYIIIOoH, yTO
[IOKa3HBaeT, UYTO CcoelMHeHVs GopmyJH (I) MOTYT OHTH IIOJI€3HBEMM IIJIA
JeueHUsa U/UIY OPOQWMIIaKTUKM TUIEPYPUKEMUM, IOIAaTPH, IIoOalpUUeCKUx
BOCIIAJIEHUNM M MOUEKMCJION HedpolaTuu.

Kpoic C [nomarpMuyecKMM apTPUTOM IIOMemalnT B MeTaboJIMUeCcKyo
KJIeETKY M 1LeHTp CTYIHM JIeBOM Jlalkl KaXIoM KPHCH pa3IpaxaioT
BJIEKTPOHHEIM IeTekTopoM OoJjieBoTro Iropora Von Frey. 3HaueHMe
MaKCUMaJIbHOTO CTpecca 3allCHBAalT, KoI'la Kaxnas KpHCca OTIepIUBaeT
Jamny, ¥ 3HaueHMe SBJISeTCAd oKas3aTejieM OOJIM IOJIS STOM KPHICH.

PesyJIbTaTH TECTUPOBAHMS IOKas3aHe B Tabjauile 14 HUXe.

Tadbmamuia 14. IlokaszaTesim OoOJIMU

I'pynma [lokazaTeybs Gosm (T)
Konrtponp 54,6
MopenpHas rpynna 27,5
I'pynna ¢ coenuHeHuem B 37,2

V3 pesyibTaToB TeCTUPOBaHMA BMIHO, UTO COeIOMHeHue B MOXeT
SHAQUMTEJIBHO I[IOBHIIATE IIoKazaTeu OO Y TeCTUPYEMEIX KpPEC IIO
CpaBHEeHMI C MOOE&JILHOM TpyINlo¥, dYTO I[IOoKas3HBaeT, UYTO COeIUMHeHUI
bopmysier (I) MOTYT OHTH I[IOJIE3HEMM MOJIS JIeUEHVS U/UIM TPpOoOUIaKTUKN
TUIEPYPUKEMUHM, TIOIaTpPH, HOOHATPUUEeCKMX BOCHAJIeHUM U MOUEKUCIION
HebpporaTum.

IpumMmep 7. SkclepuMeHT C Be3BaHHEM JIIIC BHOejeHMeM OHO-o

[MpumeHsIOT ClieAyOImue TeCTUpPyeMble OOpa3Libl:
CoenvHeHre C IIOJIydeHHOe B IIpMMepe IIOJIydeHUsd 3 U
CoenuvHeHre D [OJIydeHHOe B IIpMMepe IIoJiydeHusa 4

InMe TMIICYyJIbQOKCHUII, pPAacTBOPUTENb, MPUMEHSEMbI B MPUMEpPE, MNOKYNAT B
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Sigma-Aldrich Co., Ltd., Homep JioTa SZBD133SV.

15-TunpokrcucTeapaT IIOJUDTUIIEHIJIUKOJIA (Kolliphor HS 15),
PACTBOPUTENE, IIPMMEHSEeMEM B IIpMMepe, MOKynaklT B Beijing Feng-Li-
Jing-Qiu Trade Co., Ltd., HoMep JoTa 19888216KO.

Tunmoko3y 5%, pacTBOPUTEJIL, OIPUMEeHIeMBl B IIpMMepe, IIOKYIIalT B
Chen Xin Pharmaceutical Co., Ltd., HomMmep JoTa 1312022142.

Junononmucaxapun (Jic) , peareHr, IpUMeHSeMHM B IIpUMepe,
noctyneH oT Sigma-Aldrich Co., Ltd., Homep JjoTa 114M4009V.

OUBMOJIOTNUECKMM pacTBoOp C docdaTHEM Oydepom (OPOE), pearesr,
NpUMEHsIeMbIl B npumepe, npoctyneH ot Life Technologies, HoMep JoTa
15552504,

CamuorB Memel BALB/C nokymnaioT B Beijing Weitong Lihua
Experimental Animal Technology Co., Ltd.

SKCIEepMMEHT IIPOBOOAT IO CCHJIKe Pascale Gaillard, Isabelle
Jeanclaude-Etter, etc. Design and Synthesis of the First
Generation of ©Novel Potent, Selective, and in Vivo Active
(Benzothiazol-2-yl)acetonitrile Inhibitors of the c¢-Jun N-
Terminal. J. Med. Chem. 2005, 48, 4596-4607.

Memert BALB/C BHpAMMBAKLT B KJIEeTKe IJIS XMBOTHHX KaTeropuu SPF
B TedueHMe 1 HeOeiu, M 3aTeM I[IPOMU3BOJILHO HeJIAT Ha COOTBETCTBYKIYD
MOIOeJIbHY TPYIINYy ¥ TPYINE BBeOeHMS B COOTBETCTBMM C MacCoM TeJia.
KpricaM BBOIAT PacCTBOPUTEJIE WM TecTHupyeMbee o00pa3lb TOOKOXHOM
MHBeKLMer B nDos3e 10 wMr/xr. Kpeicam BBoOIAT JIIIC BHYTPUOPOIMHHONM
UMHBeKIMelrr B mos3e 15 wMr/kr  uepes 30 MWMH TIIOCJEe  BBeIeHUS
pacTBOPUTENA W TEeCTUPY EMBIX 0oBpas3loB. Meme YCHILJIAT
benobapburasom HaTpuga (45 MI/KT BHYTPUOPOIMHHOM MHBEKIMEN) uUepe:s

1 u nocyse BBemenHusa JIIIC. KpoBb OepyT uUepes CepOeUYHYK OYHKINVD, U
comepxaHue OHO-o (pakTop HeKpo3a OINyxXoJM) B IJIa3sMe WM3MeEPSOT C
noMomeio Habopa Mouse TNF-o Elisa Ready-set-go.

PesynbraTel TecTupoBaHMA TOKa3aHbl B TaOmmue 15 Hirke.

Tabmmia 15. PesyJibTaTE SKCIEepMMeHTa C BEI3BAHHEIM JITIC

BHIOeJieHMeM QOHO-o

ComepxaHne MHTUOMPOBaHME

I'pynmna )

oo

O®HO-o (mmT/MiT) (




52

Monenpnast rpymnmna 1597 /
I'pynna ¢ coenunenuem C 1208 24,4
I'pynna ¢ coenunenuem D 1124 29,6

JkC] pe3syJyieTaToB TeCTHMPOBaHMA BMIHO, yTOo CcoemuMHeHusa C m D

MOTYT 3HauMTeJIbHO CHMWXaThk conepXaHre OHO-o B IJla3zMe TeCTUPYEMEIX
MEIIEY I[IO CPaBHEHMI C MOINEJIBHOM TIPYyIIOM, UYTO IOKas3eBaeT, UYTo
coenuHenus ¢opMmyJsiel  (I) MOTYT TIPMMEHATLCS B JIeUeHUuM U/Wim
NpodniakTUKe INoNalpPUUYeCcKMX BOCIIaJIEHUM .

[Ipumep 8. TecTupoBaHMe BH3BaAHHOT'O CONA BHOejeHua VOHY

[IpumeHsroT creayoomue TecTUpyeMble OOpa3Lbl:

CoenuHeHMe A IOJIydeHHOe B IIpuMepe I[oJlydeHud 2,

CoemuHeHue C IIOJIYUEeHHOE B IIpUMepe IIOJIydeHUud 3, U

CoenuHeHMre D INOJIydeHHOe B IpuMepe IoJiydeHud 4.

IymeTuicynbOKCHUI, pacTBOPUTENb, IPUMEHSEMbIH B INpUMEpEe, MOKYMHalT B
Sigma-Aldrich Co., Ltd., HoMep JoTa SZBD133SV.

15-TungpokcucTeapaT IOJUDTUIIEHTJIUMKOJIS (Kolliphor HS 15),
pacTBOPUTEJNL, IIPUMEHSeMHM B IIpUMepe, [HOKyIalT B Beijing Feng-Li-
Jing-Qiu Trade Co., Ltd., HoMep JoTa 19888216KO.

Tunoko3y 5%, pacTBOPUTEJIL, IIPUMEHSIEeMHlY B IIpMMepe, IIOKYIIalT B
Chen Xin Pharmaceutical Co., Ltd., Homep JoTa 1312022142.

KounkaHaeaJMH A (ConA), peareHT, NPUMEHSEMbI B IpUMEpPE, IOKYNAIT B
Sigma-Aldrich Co., Ltd., HoMep JioTa SLBD7276V.

dUBUOJIOTUUECKUM PpacTBop, 3adydepeHHBl dochaToM IyJIbOEKKO
(OP3QI1) , peareHT, NpUMeEHseMblil B mpumepe, nokynarwotT B Life Technologies,
HOMep JioTa 1627698.

Camuor wMemel C57BL/6 mnokymnaioT B Beijing Weitong Lihua
Experimental Animal Technology Co., Ltd.

OKCIepUMeHT TIPOBOOAT IO CchJIKe Dalya R. Soondl, Elisa
Bjgsrgo, etc. PI3K pll0d regulates T cell cytokine production
during primary and secondary 1immune responses 1n mice and
humans. Blood. Author manuscript; mpmoctynHa B PMC 2013 March 11;
n Gabriele Sass, Sonja Heinlein, etc. CYTOKINE EXPRESSION 1IN
THREE MOUSE MODELS OF EXPERIMENTAL HEPATITIS. CYTOKINE, Vol. 19,
No. 3 (7 August), 2002: pp 115-120.

Memrert C57BL/6 BHpamMBailoT B KJIEeTKe IJII XUBOTHHEX KaTeTOpUM
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SPF B TeueHre 1 HenmeJ, u 3aTeM IIPOMSBBOJILHO OoeJiAaT Ha
COOTBETCTEBYKIYI MOIEJIEHYI TPYIILY u TPYIIIIEL BBeOeHUsd B
COOTBETCTBMM C Maccou TeJla. KpeicaM BBOOAT COnA MHBEKUUEN B
XBOCTOBYI BeHY B no3e 15 wMr/xr uepes 30 MMH TIIocCje BBeIeHUS
PACTBOPUTEJNA UM TECTUPYEMHX 0O0pa3loB NOOKOXHOM MHBEKUMEeV B o3&
20 MU/xT. 3BaTeM MBIIEeV YCHILIIALT beHoBapbuTasoM HaTpusg (45 Mmrn/xrD
BHYTPUOPKIIMHHOY MHBEKIMel) dYepes 3 U IOCJe BBemeHusa COnA, KpPOBb
OepyT Uepes CepHeuHyln OYHKUMD. KpOBE IIOMeMAanT B LEeHTPUOYXHYIO
IPOOUPKY Bes AHTHKOATYJIAHTA n OCTaBJIAKT npu KOMHAaTHOM
TeMIlepaType. UYepe3s OIOMH dYac KpPOBb LeHTPpUOYTHUPYT. BoIoeisoT
CHBOPOTKY ¥ XpaHaT npu -80°C. CozmepxaHue MWOHY (y-mHTepbepoH) B
CEIBOPOTKE OIpeneJdinT C IoMombl Hab®opa Mouse MOHy Elisa Ready-set-
go.
PesysnbraTel TecTUpOBaHMs TOKa3aHbl B Tabnuue 16 Hirke.

Tabiomia 16. PesyJibTaTH TeCTUPOBaAHUA BEI3BAHHOTO ConA

BHIOeJieHrsa VOHY

ConmepxaHue VOHY MHIMOMPOBaHME
I'pynma
(i /Mut) (%)
MopenbHas rpynna 3281 /
I'pynna ¢ coenuHenuem A 2025 38,3
I'pynna ¢ coenunenuem C 2644 19,4
I'pynna ¢ coenunenuem D 2108 35,8

Nz pesylbTaTOB TeCTUPOBaAHMA BUIOHO, UYTO coemuHeHmd A, C m D
MOTYT 3HAaUMTEJIbBHO CHMWXaTh comepxaHyre VOHY B CEHBOPOTKE TeCTUPYEMBIX
MEIIEW 110 CPaBHEHMI C MOIEJIbHOM TpYINo¥, UYTO I[IOoKasHBaeT, UTo
coenuHenus GopMmyJiel (1) TPMMEHSIOT OJIS JIeUeHUS U/WIM OpoduiiaKTUKU
nomarpMuecKMx BOCIIAJIEHUN.

[IpuMep 9. OKCIEPUMMEHT C anpoCakKyJIMTOM

[IpumeHsTOT ClieAyOIue TecTUpyeMble OOpa3Libl:

CoellMHeHMe A IIOJIydeHHOe B IIpUMepe I[IOoJIydeHusa 2.

Avicel RC-591, pacTBOpUTEJL, IIPMMEHSEeMEl B IIpKMMepe, IOKyHaroT
B FMC BRioPolymer, HomMmep JoTa DN14827450.

MK, peareHT, NIpUMEHSE€MbIl B IpUMepe, NOKynaroT B Sigma-Aldrich.

CamuioB kpeic SD mnokymaoT B Shanghai Slack Experimental
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Animal Co., Ltd.

MeTono B3KCIepMMEeHTa:

IIoJlyueHMe CycCclreH3um MHY

OOVH T'paMM MOUeBOM KUCJIOTH pacTBopsanT B 0,2 JI KUIOAMEW BOIH,
comepxamenn 6 w1 1N NaOH. 3HaueHme pH zpnosomsaT 1no 7,4. PacTBoOp
OXJIaXIalnT IIPpM KOMHATHOM TeMIepaType UM BHCTauMBalT B TeUeHMe HOUU
npyu 4°C. B3BaTeM PpPacTBOP LeHTPpUMOYTMPYIOT, BHIIApMBALT ¥ CymaT C
nojiydyeHmeM KpuctasuioB MHY. ITlocjsie 00paboTKM YIBTPA3BYKOM IIOI
MUKPOCKOIIOM OOHapyXuBaklnT MWIOJbUaTHE KPUCTAJJIE IJIMHOM 5-25 MKM.
[IaTe MMIIIMIPAMMOB KPUCTAJIJIOB I[IOMEmAnT B CTEeKJIAHHYD KOJIOY U 3aTeM
CTEPUMIIMBYIOT IIOI BHCOKMM »OabBJieHMeM. CTepuJibHEIe KpucTaJuiel MHY
no0aBJIAKRT K 5 MI CTEPWIM30BAHHOT'O COJIEBOT'O pacTBOpa, 3aTeM
BBOOAT B aJIbBEOJIAPHEE MEIMOUYKM.

CaMiloB KkprC Wistar BopamuBaioT B TeUeHMe OOHOM HeOeJin U
3aTeM IIPOUBBOJILHO HOeJIAT Ha 6 Ipylld. XMBOTHEIX YCHIUIAKT, 3aTeM
BBOOAT 24 MJI CTepWUJIBHOTO BO3OyXa B CIHMHE. XMBOTHEE I[IOJIydaklT
BTOPYKH MHBEKLMI BO3Oyxa uYepe3 4 1nHa. Ha 7 @»OeHb KpeCaM B
KOHTPOJILHOM Tpylle ¥ MOOEJILHOW TPYIINe BHYTPMXEJIYIOUHO BBOIAT
pacTBOopMTEeS b B mosze 10 MI/KT; KpHcaM B TpyIle IeKcaMeTas3oHa
BBOOAT BHYTPUOPKOIMMHHOM WHBEKIMEeNM IekKcaMeTas30H B m»ose 5 MI/KI;
KpeICaM B TIpPYIIIe KOJXMUIUMHA BHYTPMXEJYIOUHO BBOIAT KOJXMULUMH B IO3e
5 Mr/kr. B Tpymnmnax C BHCOKOM M HM3KOM IO30M COeOMHEeHUS A KpeCaMm
BHYTPMXEJIYOIOUHO BBOOAT CcoeauHeHwe A B posze 100 mr/xr m 30 MD/Kr,
COOTBETCTBEHHO. Uepes OOMH  Yac nnocJje BBeIOEeHUA KpeICaM B
KOHTPOJILHOM TpyIle BBOIAT 5 MJI COJIEBOTO pacTBOpa B allbBEOJIAPHHE
MEMOUKM Ha CIMHEe, M KpHCaM M3 OPpYyTIMX IPYIN BBOOAT 5 M CYCIEeH3UU
KprcTayuioe MHY (1 Mr/miI) B ajlbBeOJIAPHHE MENMOUYKM Ha CIrHe. UYepe:s
JeTHpe uYaca O0epyT NPOMBBHYD XUIOKOCTL M3 aJIbBEOJIAPHEIX MENOUKOB, U
YaCcTb MPOMBEBHOM XUMOKOCTM MCIOJL3YIT IIJSA LIUTOJOTMUECKOTO aHalM3a.

OcTaBmynCS XMIOAKOCTH LeHTpuoyrupyioT npu 8000 o06./MMH B Teuenue 15
MMH, ¥ HaJoOCaIOUHYK XMUIKOCTH XpaHAT opu -80°C mia onpenesleHusd
UMTOKMHOB  WI-1[, nii-eo, KC wm Q®HO«. PesyJibTaTEH TeCTUPOBAHUA
[IOKas3aHE kKakK cpelHeetCOC M CTaTUCTUUYECKM aHalIM3MPOBAHH C IIOMOWILI
L-KpuTepud.

PesynbraTel TecTupoBaHHs TMOKazaHbl B Tabmmuax 17 m 18 Huxe.
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KojmuuecTBO JeMKOUMTOB (cpenHeexCOC, n=8)

OBumee KOJIMUECTBO KosmmuecTBo JieMkouuToB (710%/ allbBeOoJISpHHE MEMOUKM)
KJIETOK
I'pymna
("10%/anbpBeoJigpHEIe MOHOLIMTEL JIMMPO LM TEL S03MHOUUTE  Baszsodmiiu HeliTpo dUIIH
MEIMOUKIM)
KoHTpoJIEHaAa
113, 6%x20,9 106,2+19,3 4,341, 3 0,9%0,2 0x0 2,1x0,7
TpyIna
MomeJsibHada Ipyllla 307,2+74,27" 173x31, 3 11,1+3,2 7,4%x2,7 0£0 115, 7£77,2""
I'pynna
197,2+22, 8% 171,0%x19,2 7,5%1,1 4,8+1,6 0£0 13,8+2,4°
oexKcaMeTasO0Ha
I'pynna KoOJIXMLVHA 212,9+28, 8% 171,7+£20,1 12,1+2,5 7,8x2,0 0x0 21,316, 6°
I'pynna c
coemoMHeHMeM A B 206,8+42,9° 174,2+35,4 8,1%+1,2 5,8%1,2 0x0 18, 6t6, 4°
noze 30 MrO/KT
I'pynmna c
coemoMHeHUeM A B 176,24+29, 6°%° 151,4+24,1 8,0+1,9 4,0%1,4 0x0 12,2+3,4°

nose 100 MT/KT

[lpuMeyaHye -

“*P<0,01, *P<0,001, 1o cCcpaBHEHMIO C KOHTPOJILHOM TIpymmnoi; *pP<0,05, 9*P<0,01,

$$$p<0, 001, IO CpaBHEHMIO C MOIEJILHOM IPYIIION.
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IuTokMHE (cpelHeexCOC, n=8)

I'pymmna mi-16 (or/m) WI-6 (nr/mi) KC (mor/mt) O®HO-o. (mmiT/Mi1)
KoHTpoOJIEHaAa

44,145,1 257,937, 3 3745,81281, 8 12,041,7
Tpynna

MogmeJsibHada Tpylllla

98,1+28,2"

4287,443362,4""

15776,3%£6515, 9™

40,549,4"

I'pynna

27,8+3, 9%%% 136, 4+44,2%%% 1653, 5364, 8°%° 6, 611, 2°%%
IeKcaMeTasoHa
T'pynna xKoJIXMULMHA 112, 6xl06,2 1132,0+281,14 9892, 712046, 2 32,2+5,3
I'pynna c
coemoVHeHUeM A B 79,2x15, 6 1218,2+498,7 8742,1+1151, 3 29,7+£5,0
noze 30 Mr/KT
I'pynna c
coenMHeHUeM A B 88, 6x+13, 8 476,6+140, 6° 5757, 4+554, 5° 18, 741, 6%°
noze 100 Mr/KT

lpuMedaHue - “P<0,05, *"P<0,001, @O CcpaBHEHUIO C KOHTPOJILHOM TIpymnmoi; °P<0,05, *¥pP<0,01,

$$¥P<0, 001, 1O CpaBHEHMIO C MOIEJILHOM TIPYIINION.
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PesyabTaTH TeCTUPOBaAHUS oKa3alu, UTO IekcaMeTa30H u
KOJIXUIWH MOTYT 3HAUMTEJIBHO MWHIMOMPOBATH OOMee KOJIMUECTBO KJIETOK
M KOJUUECTBO HeUTPOOMUIJIOB B IIPOMEIBHOM XMIKOCTM, BE3BaHHOe MHY.
CoenmHeHMe A MOXeET 3HAUUTEJIbBHO WMHIMOMPOBATE IIOBHIIEeHME OOMETO
KOJIMUYeCTBa KJIETOK U KOJUUECTBO HENTPOOMIIOB B IMIPOMEBHOM XUIKOCTU
B TIepopalbHBEX npoz3ax 30 wmMr/xr m 100 wmr/xr. JekcaMeTaszsoH MOXeT
3HAUUTEJILHO MHIUMOMPOBATE I[IOBHIIEHUE Mﬂ—lB, nil-o, KC wu ©®HO«o,
BEI3BaHHOe MHY. CoemmHeHre A MOXeT 3HAUUTEJIBHO MHIMOMPOBATH
noBemeHue WIi-6, KC m OHOo B mnepopanbHOM pnose 100 mMr/xr. 3TOT
TeCcT OEMOHCTPUPYET, uTo CoelVHEHNEe A oBilamaeT XOPOUMM
IPOTHUBOBOCIIAJIMTEJILHEIM HOeMCTBMEeM B  BHS3BaHHHX MHY ajlbBeOJISPHHX
MeloyKax .

IIpumMmep 10. 3xcnepmuMmeHT Ha URAT1 (TpaHCcHOopTep ypaTa 1)

[IpMeHAT clelyplie TeCcTUpyeMble oOpas3Lib:

CoeIMHeHMre A IIOJIydeHHOe B IIpMMepe IOoJIydeHud 2,

CoeIMHeHMre B IIOJIydeHHOe B IIpPMMepe IoJiydeHusd 1, u

CoenuHeHre D MOJIydeHHOe B IpuMepe IMoJiydeHusa 4.

MeTon B»KCIEepMMEeHTa:

1. CoemMHeHMA IIOJIydalT B MaTOUHEIX pacTBOpax (5 ™M) c
ouMeTuJICyJIbdokcumgoM (IMCO) . D3TOoT BKCIEPMMEHT BKJIUaeT BCero 8
KOHIeHTpauui. KoHeuHBle KOHIUeHTpaluuu cocTarjsioT 5000 #M, 1250 uHM,
312,5 uM, 78,1 HM, 19,5 =uM, 4,9 HM, 1,2 M u 0,3 HM,
COOTBETCTBEHHO.

2. HoayuanT Oybdeph: He coIepxamuy xJop HBSS 6ybdep (125 mMM
TJIOKOHaTa HaTpuda, 4,8 MM TJIOKOHaTa KaJlid, 1,3 MM DJoOKOHAaTa
kKaneumua, 1,2 MM KH,PO,, 1,2 MM MgSQO,, 5,6 MM 1JOKO3H, 25 MM 4-
TUOPOKCUD TUJIINIUIIEPA3UHSTaHCYJIbPOHOBOM KMcJHOoTH (HEPES) (pH 7,4));
JIM3UCHEM O6ydep (100 MM NaOH)

3. [MoyyamnT TPaHCOULMPOBAHHEE KJIETKH, CcTabuUIIBLHO
DKCIIPECCUPYIMME TPAaHCIOPTEP UYeJIOBeUecKoIr'o ypaTa 1 (hURATI1) :
[IOMellalnT KJIEeTKM IIodek 5SMOpMOHa dYejiokeka (HEK-293T) B I1uIaHmeTe
IOJI9 KYJbTUMBUMPOBAHUA KJIETOK, COIepXalleM IIOJIHYyK Ccpelly, MWHKYOUPYIT
KJIETKM B TeueHre 24 u npu 37°C B 5% CO,, T[IPOMBIBAIT KJIETKU
OM3MOJIOTUUECKM pPacTBOpPOM C QochaTHEM Oybepom (OPOE), 3aTeM

rnogBepramnT TpMHCMHOBOﬁ (]_)epMeHTaLU/H/I C IIOJIYUEeHNMEeEM CYyCIIeH3Ul,
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coImepXallell M3OJIMPOBAaHHLE KJIETKM; oMemaloT 8x10° kjeTkM B IJIaHIIET
OJI8 KYJbTUBUMPOBAHMSA KJETOK, Io0aBJIAKT IO KallJigsM peareHT TransIT-
293:IHK xomMmriexkcH (1,5 mia cpemel Opti-MEM I Reduced-Serum Medium,
15 wmxr mjasmmpma JJHK m 45 M pearedHra TransIT-293 u 3aTeMm
MHKYOMPYT TI@IpPpM KOMHATHOM TeMIepaType B TedeHue 30 MMH) B
Pas3JIMUHEIE UYaCTM ILJIaHmleTa HOJIS TOMOTEeHHOTO paclpelesjiIeHMs pealeHTa
TransIT-293:10HK KOMILJIEKCOB, U MHKYOMPYIT KJIEeTKM B TeueHue 48 u
npu 37°C B 5% CO,.

4. BHenpsawoT HMC-MeueHHYD MOUEBYIO KMUCJIOTY B hURAT1
TPAHCOUUMPOBAHHEIE KJIETKN: (1) hURATI1-TpaHCOUUMPOBaHHEE KJIETKU
nomemanT B Poly-D-lysine 96-JIYHOUHHM MUKPOIUJIAHIET IIPU IIJIOTHOCTU
KJIeTOK 6x101/JyHKY U BHIOEPXMBALT B TeueHMe Houm npu 37°C B 5% COy;
(2) 3aTeM KJIe TKU IIOMemanT B Poly-D-lysine 96-JIyHOUHEIM
MMKpOIJIaHmeT Ha 12 4, KJIeTKM IpoMeBalT 3 pasza 200 MK
IpenBapuUTeJIbHO HaTl'peThHM He colepXammMm xJiop HBSS ©OybepoMm, u
IIPOMEIBOUHEIM  PacTBOP B  MMKPOILIAHIMETe  yOaJIgoT; (3) 50  MKJ
comepxamero MOUEBYID KUCJIOTY [8-14C] (0,1 MKKM/JIYHKY ) He
comepxamero xJiop HBSS ©Oydepa 1moBarjagoT B JIYHKY, M 3arTeMm

DOBaBJAIT 5 MKJI TEeCTUPYEeMOTI'O COeIMHEHMS Ha JIYHKY UM MHKYyOUPYIT B

TeueHMe 5 wMuH nOpu  37°C; (4) wmHKYyOaUMOHHBEM Oydep VyHajgoT, U
IIOTJIOMEeHMe MOUeBOM KMCJIOTH [8-14C] ocTaHaBJMBaboT pobarBjeHuem 100
MKJI JIEOAHOTO He comepxXamero xJjiop HBSS ©6ybepar (5) [JIaHIeT
IPOMHEBAKT 3 pala He comepXxamyM xJiop HBSS ©OybepoMm, u ©Oydep
ouMmamKT CO CTeHOok; (6) 50 Mg Jm3ucHoTo Oydepa HoOaBJAKRT B JIYHKY
M IJlaHmeT BCTpAaxuBaioT opu 600 o06./MuMH B Teuenue 10 wmH; (7)
MUKPOIJIAHIIET IIOMelalnT B LEeHTPUOYT'y UM 3aTeM LeHTPUQYIHPYRT IIPpU
1000 o0B./MMH B TeudueHMe 5 MmMH, ¥ 45 MKJ HAaZOCaOOUHOM XUIKOCTH
[IOMEIAIT B MMKPOILJIaHIIET Isoplate-96; 8) 150 MKJI
CUMHTUIIJISLIMOHHOTO KokTelga Ultima GoldTM XR pmo6aBJjgioT B JIYHKY, U
[LJIaHmeT BCTPAXUBAIT B TeueHNEe 10 wvmH IIpuH 600 06./MUH;
MMKporiaHmeT Isoplate-96 mnomMemanT B MicroBeta Trilux (Perkin
Elmer) mjiIg U3MepeHMS MHTEHCUBHOCTM M3JydeHmsa LC.

5. Pacuer 3HaueHMda ICsg

CTereHb VHIMOUPOBAHUA (%)= (MHTEHCUBHOCTEL CUTHaJa

IIOJIOXNMTEJIEHOT'O KOHTPOJIA - MHTEeHCUMBHOCTB CHT'HaJla
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coenuHeHus) / (MHTEHCUBHOCTE  CUTHAJa [OJIOXMTEJBHOTO  KOHTPOJS  —
MHTEHCHBHOCTE CHIHaJla OTPULATEJIbHOI'O KOHTpoJisa) X 100

GraphPad Prism 5.0 #OpuMeHART nOJS aHajlu3a C I[IOJIyYeHUeM
3HaveHuy I1Csg.

PesyJlbTaTH TeCTUpPOBaHUA IIOKaz3aHH B Tabjuue 19.

Tabmuua 19. MuHrubOmpoBaHMe akTuBHOCTM hURAT] coeIMHEHMAMM B

COOTBEeTCTBMM C IOaHHEIM MBO@peTeHMeM

TecTrpyeMele 0OpaslH ICsq (MKM)
CoenmuHeHMne A 2,52
Jesuuypan” >5
CoenuvHeHMre B 3,02
CoenuHeHuve D 0,87
Jlesuuypan” coenMHEeHMe - HOBHIM areHT, paspaboTaHHHM

AstraZeneca, opmobGpeHHe FDA B mekabpe 2015 mjs JiedeHUS [IOIATPH,
C XVIMUY e CKUM HaVMeHOBaHMEM 2-[[5-06pom-4- (4-uurJjonponui—1-
HadTmi) -4H-1, 2, 4—-1puasosi-3-WJjI] TMO ] YKCYCHasa KMCJIOTa.

Vs Tabmuuel 19 BMIOHO, UYTO COeIOMHEHME B COOTBETCTBMUM C HOaHHEM
n3obpeTeHreM odjlajaeT XOPOoWMM MHIMUOMPYMMM IedcTBrMeM Ha hURATI
(ueJlOBeUeCKUM TpaHCHoopTep ypaTa 1).

[lpuMep noJgyueHmsa 1: IlodgydeHue 8-xJIop—-3-0yTuMi-3, 7-IUTUIPO —

IH-nypuH-2, 6—gnoHa (CoermuHeHMe B)

N= o 0 / o Y4
OWNKJ/\(DH HNJE:N> NaNo, . )JIN NN
—, N | —
Nﬁ/NHHd OH PbN/kN N O;ku N>

NH, Br-
/ (0]
. :
o /J/ N Pd(PhsP) HN)EN c
N HN >__ 3F)4 OfLw¢ &}—

HN - . | Cl
PN L) NCS O%\N N

(1) TlomyuyeHme 7-aJlIMi-2-aMUHO-1H-nypuH-6- (7H)—-0OHa

ool
HN N
HZN/k\N ' N/>
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I'yvasosun (2000 », 7,07 moJyp) m ajumiabpomun (1950,5 r, 16,20
MOJIB) pacTeopdapT B JMCO (100 M) M I[IepeMemmBalRT B TedeHue 18 U
IpM KOMHATHOM TeMIlepaType I[I0I 3alMToM a30Ta. KOHIUEeHTPUPOBAHHYIO
XJIOPUCTOBONOPONHYK KucJoTy (37%, 5 J) npobaBjadpT K pacTBOpPY,
3aTeM IIepeMelMBanT B TeueHuMe 1 uy. B pacTBOop mnobGaBiasoT 2 JI
MeTaHoJa M 3aTeM HeTpalusyinT 2N pacTBOPOM I'MIPOKCHIA HATPUA IO
Tex IIop, IIOKa TBepOee BemecTBa He BHIAOYT B 0Ocalok. TBepowe
BemecTBa OTOMJILTPOBEBAKLT, M OUJILTPOBAJILHY JIelellKy CyIaT B IIeuM
C nojiydeHmMeM 0eJloro TBepnoro BemecTBa (1210 0, BeEXOO: 89,60%).

(2) Tlomyuyenue T-ajummin-lH-nypuH-2,6- (3H,7H)-OuoHa

/_//
jI>
044\” P(

T-AnImi-2-aMyHO -1 H-TIypuH-6— ( 7H) —OH (1200 T, 6,28 MOJIb )
PACTBOPAT B YKCYCHOM kucjoTe (3 J) m Bome (750 ™). BOOHHM
pacTeop (600 mi) HuMTpuTa HaTpusa (1732 v, 25,1 MOJB) HOOABJIAT IIO
KallJIAsM B IIOJIYUEeHHHM BHIIe pPacTBOp. CMech IepeMelMBalnT B TeueHUe 3
Y, B TeuUeHMe KOTOPHX IIPOXOIUT peakKlMsa. PacTBOpP KOHIEHTPUPYIT IO
OOHOM TPpeTV M BHIOEPXMBAT OJSI OCaXIeHMS TBEpPOHX BellecTB. TBeprhe
BemecTBa OTOUIILTPOBHBALT, ¥  (UILTPOBAJILHYI JIelNemKy cymaT C
MNOJIYUEHMEM CBETJIO—XEJITOT'O TBEPIOTO BelleCTBa (875 1, BHIXOI :
72,8%) .

(3) Tomyuenme 7-ajuia-3-0yTun-1H-nypuH-2,6- (3H,7H)-OouoHa
O /J
N
HN
Zi )
N

T-Annua-1H-niypun-2, 6- (3H, 7H) —~-ouon (400 o, 2,08 w™MoJb), Wom-
H-OyTaH (422 1, 2,29 ™MoJdb) u kKapboHaT kaausa (345 1, 2,50 MoJb)
pacTBOopAaART B OezBomHoM JIMO (1,6 J1). CMech IIepeMelMBalT B TeUeHMe
24 4, B TeueHMe KOTOPHX I[IPOXOOUT peakluusa. [JoOaBJjgdwT 3TUilaleTaT
(2 ) m pasbaBJIEeHHYD XJOPMCTOBOOOPOIOHYK KMcCIOoTy (2N, 500 wi).

3aTeM TIPOBOOAT DHBKCTpakliuio. OpraHMUecKywn ©(asy cCymaT pPOoTOPHBEM
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VCIlapeHMeM C IIOJIydeHMEM CBETJIO—XEJITOT'O TBepHoIro BemecTBa (185 1,

BEIXOO: 35,9%).

(4) [MonmyyeHne 7-ajummi-3-0yTui-8-xJjop-1H-nypuH-2, 6—-(3H,7H) -

A

N
'j\l )—cl
o N N

OIVMOHAa

7-Annaui-3-6yTuin-1H-iypuH-2, 6— (3H, 7H) —OVOH (160 T, 0,045
MOJIb) pacTeopsanT B ©OezomHoM MO (800 wMi) m Tyma nobaejgioT NCS
(94,7 o, 0,71 MOJBL). PeaKUMOHHYI CMeChb IIepeMemMrBaiT 106 3BalMToN
asoTa B TedueHMe 24 U U 3aTeM IIOABEPTralT POTOPHOMY MCIIAPEHUO.
StuiaueTar (200 M) nDoGaBJART IJIA NepPeKpUCTalliM3aluuu. KpucTasibl
OTOMIILTPOBHBAKLT, ¥ OWILTPOBAJILHYID Jellellky CymaT C [I0JIydeHUeM
CBEeTJIO—XeJITOTO TBepnoro eemectTea (110,2 1, BEXOH: 60,5%).

(5) THomyduenme 8-xJop-3-0yTui-3, 7T-OUTUOPO-1H-IIypUH-2, 6—OMOHA
0
N
*j\l»—m
0”°N" N

HeouumeHHEN 7-anami-3-0yTuia-8-xJjop-1H-nypuH-2, 6- (3H, 7H) -
onvon (565 wmr, 2,0 MMOJbL), TeTpakucrtpudbeHmnbocdbmunasgagmum (104
M, 0,09 mmoJnb) m MopdosmH (775 Mr, 8,9 MMOJIB) pacTBopsaoT B 20
MJI OMXJOpMeTaHa. Peakluuio OPOBOIAT B TeudeHMe 12 U OpM KOMHATHOMU
TeMIlepaType IIOO 32alMToM as30Ta. 3aTeM pPacTBOP KOHUEHTPUPYRT U
IonBepranT XpoMaTor'padmMy Ha KOJIOHKe C IIPMMEHeHMeM KOJIOHOK C
CUJIMKaTeJIeM (IeTpoJIeMHEM 50up:sTHUIalneTar=1:1) C [OJIYYEHUEM
CBETJIO—XEJITOTO TBepnoro BemecTBa (80 mr, BexXom: 16,5%).

MoJyekynsapHasa ¢opMyJa: CgH11CIN,O,; MoJekyJsapHas Macca: 242,1;
Macc crnexktp (M+H): 243,0

H-AMP (IMCO-ds, 400 MI'n): 0,85 (v, 3H), 1,23-1,27 (M, 2H),
1,54-1,59 (m, 2H), 3,81 (v, 2H), 11,17 (c, 1H), 14,25 (mc, 1H).

pumMmep noJgydeHuda 2: IlojnydyeHre 8-XJIOp—-3-NeHTWI-3, /—-IUTUIPO —
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IH-typuH-2, 6—1noHa (CoennHeHMe A)

J
N=\ 0 / ) / 0 ///
ng(N {J’AOH e N/) NaNO 'j\)i NCS

HoN™ N N 07 "N N o
o) f// 0
N N
'j\ ) Pd(PhaP)s “//T\ I )—ci
0”7 "N~ N

(1) IlomyuyeHMe 7-allInUii—-2-aMUHO-1H-IIypuUH-6— (7H) —OHa

oy
HN N
L
Hﬁ(JQN N>

I'vamosuu (200 r, 0,707 wMoJyp) u ammwiabpovmzo (19,51 r, 0,162
MOJIb ) PacTBOPAT B IOIMCO (1000 MII) . PeaKUMOHHYIO CMeChb
nepeMemyBalT IpM KOMHATHOM TeMIepaType IIOI 3aluTo¥ asoTa B
TeueHMe 18 u. KOHIEHTPMPOBAHHYI XJOPMCTOBOOOPOIOHYI KMCJOTY (37%,
500 ™) moGaBJIAKT B pPacTBOP, 3aTeM IIepeMellMBalT B TeueHre 1 U,
HoBGaragawT MeTaHoJd (2 J), M 3aTeM 2N pacTBOp IMIOPOKCHUIA HaTpPUL
IPUMMEHAT OJIS HeVTpajau3aluy OO BHIAIEeHMS B 0Calok TBepIoTo
BellecTBa . TBepmoe BelleCTBO OTQUIILETPOBEBAKT, Y QUIIETPOBAJILHYIO
JIETIEMKY CcymlaT B IIeuM C I[IoJIydeHreM OeJIoro TBepHmoro BemecTBa (125
I, BHXOHO: 92,5%).

(2) Tlomyuenmue T7T-agqnun-l1H-nypuH-2,6- (3H,7H)-OuoHa

/_//
jI>
044\” IJ

7-Anami-2-aMuHO -1 H-TiypuH-6- ( 7H) —OH (120 T, 0,628 MOJIb )
pPacTBOPAT B YKCycHOM kucjoTe (1,5 ) um Bome (150 wi1). BomHbl
pacTtBOop (300 ™M) HuUTpMTa HaTpusa (173,2 v, 2,51 MoJb) 1IODABJAKT
1o KallJlsaM B YKa3aHHBEM BHIIE pacTeop. PeaKUMOHHYIO CMecCh
IepeMellMBalnT B TeueHMe 3 U. PeaKUMOHHEM pPacCTBOP KOHIUEHTPUPYKRT IO

omHOM TpeTn n BEIOECPXVMBAT IOJIA BEITIIaOEeHMA B oCcalokr TBepOgoIro
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BelecTBa. Teeploe BeOeCTBO OTOUIILTPOBHBAKT, ¥ (OUIbETPOBAJILHYD
JIETIEMKY CyllaT C TIIOJydeHMEeM CBeTJIO—XeJITOT'O TBEPIOTO BemecTBa (85
T, BHXOHO: 70,5%).

(3) Tomyuyenmne 7-anui-8-xJjop-I1H-iypuH-2, 6— (3H,7H)-OMOHa

o
"E\IN/)—G
OHN
7-Annuia-1H-nypuH-2, 6— (3H, 7H) —OVOH (2,10 T, 10,9 MMOJIE )
pacTBopgT B Oes3zpomHoM MO (12 ) n Tyma gobaBjgdioT N-
XIJIOPCYKLUMHUMNAT (1,60 T, 12,0 MMOJIB ) . PeaklUMOHHYIO CMecChb
IIepeMellMBalnT B TeueHMe 6 U I[IOJ 3allMTOM a30Ta. PeaKUMOHHYK CMeCh
BHUIMBAT B BOLOY, DSBKCTPArMpynT 3STUJIalleTaToOM M 3aTeM I[IoOBepIraloT
POTOPHOMY MCIapeHui C IHnojiydeHreM 1,20 I' HeOUMIIEHHOT'O CBEeTJIO—
XKeJITOTO TBepIOI'O BelleCTBa.
(4) IlonmyuyeHMe 7T-alJliuii—-3-NeHTUI-8-xJiop-1H-nnypmuH-2, 6- (3H,7H) -

IOVMOHAa
v
HNJ\/IEN/
o)\N N>—CI

HeouumeHHEN 7T-anmui-8-xJjop-1H-nypuH-2, 6- (3H, 7H) —0uoH (750
MI') ¥ kKapOoHaT HaTpud (383 w™r, 3,61 MMOJIB) pPacTBOPART B
BezpomHoM MO (10 wMJI) M Tyma JodaBJISOT MoIo-H-IIeHTaH (690 wMr,
3,48 MMOJIB) . PeaKUMOHHYK CMECh I[IepeMelnmMBalnT B TedeHue 24 U,
PeakKIMOHHYI CMeChb BHJIMBAIT B Bony. JodaBigoT sTuiallerTaT (100 wI)
U pasz3baBJIeHHYKD XJOPUCTOBOIOPOIHYK kKucJIOoTy (2N, 50 wia). S3areMm
IPOBOLAT  BKCTpalMpOBaHUE. OpraHMuecKyrn ¢azy cymaT pPOTOPHEM
nucrnapeHueM ¢ nojgydeHmeM 500 MI' HEOUMIIEHHOI'O CBeTJIO—XeJITOT'O
MacJja.

(5) ITolydyeHMe 8—xJiop—-3-neHTUJNI-3, /- nurunpo -1 H-nypmH-2, 6—

OIVMOHAa



64

N
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llesjeBoe coemmHeHMe (80 Mr, BHXOm: 4,6%) OoJjydamonT croocodboM,
ONMCaHHEIM Ha cTaigum (5) npumepa 1.

MoJiekyJdpHad bopmyIia: C19H13C1N40O,; MOJIEKYJIApHAa 4 Macca:
256,1; mMacc cnexktp (M+H): 257,1

H-AMP (OIMCO-ds 600 MI'n): 0,83 (T, 3H), 1,19-1,29 (M, 4H),
1,57-1,60 (m, 2H), 3,84 (7, 2H), 11,19 (c, 1H), 14,38 (mc, 1H).

[IpuMep nojyuyeHusa 3: IllojdydeHue 8-xJjop-1-MeTui-3-0yTmi-3,7-

oUTuapo-1H-nypuH-2, 6—-nuoHa (CoenuHeHue C)

/
o N/J o / Pd(PhsP), )t S
lj\)i />—C| 2C0O5 />—Cl )\ »—Cl
N N

N

(1) [TonyueHue 8-xJop-1-MeTwm-3-0yTui—-"7- (2-nponeH-1-wmj) -1H-

nypuH-2, 6- (3H, 7H) —-O1uoHa

/>—c:|

8—xJiop-3-0yTmi-"7- (2-nponeH-1-wun) ~1H-nypuH-2, 6— (3H, 7H) —OVOH
(565 w™Mr, 2,0 wMvoONIB) M kKapboHaT kammuga (304 M, 2,2 MMOJIb)
nodtasugaoT B N, N-ouMeTrmndopMaMmn (15 M), M 3aTeM Tyna J00aBJIAKRT
mooMeTaH (341 Mr, 2,4 MMOJEL) . Peakumio OpoBomaT npu 80°C B TeueHMe
12 4. [ToJlydeHHYK CMeCh pPacTBOPLART B »sTUialleTaTe UM 3aTeM
IIPOMEIB AT 2N prazbaBJIeHHOM XJIOPUCTOBOIOPOOHOM KMCJIOTON u
HACHIIEHHEIM pPacTBOPOM XJIOpMIa HaTpMa OOMH pa3 B YKa3aHHOM

IIop4AnoKe. PaCTBOp cymaT n KOHLEHTPMPYRT C IIOJIY4YeHHeM 400 MT
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HEeOUMIMEeHHOTO KOPUUYHEBOTO MNPOIyKTa.
(2) Tlonmyuenue 8-xJjop-l-MeTun-3-0yTuin-3, /7-ourunpo-I1H-TTypmrH-—

2, 6-OMOHa
0
~ N
j\ | )—ci
o N N

HeouuneHHBN 8—xJjiop—1-MeTmii—-3-0yTmii— /- (2-nporneH—-1-wmi) —1H-
nypmH-2, 6- (3H, 7H) —-ouoxn (400 w™mr), TeTpakucTpudeHmndocOmMHIAIIIAONN
(104 mr, 0,09 MmoJib) M MoOpdoOJIMH (775 MI, 8,9 MMOJIB) PacTBOPAKRT B
20 M guxJiopMeTaHe. Peakuuio IOIpOoBOOAT B TedeHMe 12 U IIpH
KOMHATHOM TeMIlepaType IIOI 3allMTOM a30Ta. 3aTeM I[IOJIydeHHYyl CMecCh
KOHLEHTPUPYIT " IomoBepramnT XpoMaTorpadun Ha KOJIOHKE c
[IpUMeHeHMEM KOJIOHOK c CuMKarejeM (IeTpoJIeVHEM
s0up:sTUIaneTar=2:1) c nojgydeHmeM 112 MI' CBETJIO-XEJITOI'O TRBEPIOTO
BelleCcTBa. BHXOO 3a OBe cTamum 23,1%.

MoJiekyJidpHad bopmyia: C10H13C1IN40O5; MOJIEKYJIApHada Macca:
256,1; macc cnexktp (M+H): 257,0

H-AMP (IOMCO-ds, 400 MI'u) 0,88 (v, 3H), 1,27-1,32 (M, 2H),
1,60-1,65 (M, 2H), 3,23 (c, 3H), 3,92 (7, 2H), 14,45 (c, 1H).

[IpuMmep noJgydeHusa 4: IlojgydyeHue 8-xJiop-l-MeTwuJ—-3-NIeHTuI-3,7-
ourunpo -I1H-nnypuH-2, 6—guoHf (CoemmHeHMe D)

/J o
N

i i /J/ Pd(PhyP), N
N K,CO ~ N 374 N
QeI o TR
07N~ N 0 N~ N

120 M UejyleBOTO COeIMHEHMS C BEXOIOM 26,3% 13a »OBe CTaIuu
IoJIyyamnT CIoco0OOM, OINMCAaHHBEM B IIpMMepax 1-3.

MoJiekyJidpHad bopmMmyIia: C11H15CIN4O5; MOJIEKYJIApHA L Macca:
270,1; macc cnexktp (M+H): 271,1

H-AMP (IOMCO-dgs, 400 MI'u) 0,86 (v, 3H), 1,25-1,33 (M, 4H),
1,62-1,67 (m, 2H), 3,23 (¢, 3H), 3,92 (v, 2H), 14,45 (mc, 1H).
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[lpuMep noJyueHusa 5: IlojydyeHre 8-xJjiop—-3- (3-MeTuIOyTmI) -3, 7-
ourunpo-I1H-nypmH-2, 6—-1noHa (CoenmHeHMe E)

lejieBoe COeMHEHME IIOJIyYalnT CIOCOOOM, ONMCAHHEM B InprMepax

H-AMP (IOMCO-ds, 400 MI'u) 0,90 (m, ©6H), 1,47-1,62 (M, 3H),
3,86 (v, 2H), 11,18 (wc, 1H), 14,38 (wmc, 1H).

[IpuMep noJgydeHud 6: IlojlydeHue 8-XJIOP—3— (2-LUUKJIONIPOIMUIIDTII) —
3, 7-ourunpo-1H-nypuH-2, 6—nuoHa (CoenuHeHne F)

LejilepOoe CcOeOMHEHME IIOJIyYalT CIOCOOOM, ONMCaHHEM B InprnMepax

H-AMP (OMCO-ds, 400 MI'u) 0,00-0,06 (M, 2H), 0,36-0,42 (M,
2”H), 0,67-0,77 (m, 1H), 1,60 (xB, 2H), 4,06-4,10 (M, 2H).

Ipumep nojaydeHuda 7: IlojlydeHMe MoOHOTUApaTa 8-XJIOp-3-IeHTUJI-
3, 7T-ourunpo-1H-IypuH—-2, 6—-OMOHAa

(1) THomyduenme 7-ajnmuii-2-aMuHO-I1H-niypuH-6- (7H)-0OHa

/_//

HN N

FQN/L§N | N>
I'yvanosuu (4000 r©, 14,1 w™moJp) u ajumiabpommn (3900 o, 32,2
MOJIB) pacTeopsanT B IMCO (11 J1). PacTBOp I[IepeMellMBawT B TeUeHUe
24 u npu KOMHaTHOM TeMIlepaType. KOHLeHTPUPOBaHHYIO

XJIOPUCTOBOOOPOOHYH KucjoTy (37%, 7500 wMi) pobarygwT B pacTBOp,
3aTeM IepeMemMrBalT B TeueHMe 1 dYu. B pacTBop »OoOaBJSAKRT MeTaHOJI
(20 J) ® 3aTeM HeUTPpalM3yIT HAaCHIEHHBEM PacTBOPOM THUIPOKCUIA
HaTpuA oo ocaxIeHUd TBEPOBIX BEMECTB. TBepnoe BEMEeCTBO
OTOUJIL TPOBHBAIT M IIPOMHBAIT BOOOM, ¥ (OUILTPOBAJILHYID JellelKy
cymaT B TIIedM C I[IoJIydeHreMm OeJioT'o TBepIoro BemecTBa (1585 1,
BEIXOO: 58,7%).

(2) Tlomyuenme T7T-amnmun-1H-nypuH-2,6- (3H,7H)-OuoHa
7
HN N
g
0] N N
H
7-Anami-2-aMrHO -1 H-TiypuH—-6- ( 7H) —OH (1584 T, 8,29 MOJIB )

pPacTBOPAT B YKCYCHOM kucjoTe (8,5 J) m Bome (1500 mi). BomHbm
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pacTBOp HUTPUTa HaTpusa (2277 1, 33 MOJB) no0aBJISKOT IO KallJdM B
YKa3aHHYI BHIIE CMeChb. PeaKIMOHHYK CMEChb I[IEpPEMENMBAKT B TeUeHNe
HOUM. TBepOble BemecTBa OTOMJILTPOBHBAIT ¥  IIPOMBEBAT BOIOOM.
OMIIe TPpOBAJIEHYK  JIEMEMKYy CylaT C I[OJIydeHreM 0eJioT'o  TBepIoro
BemecTBa (1086 1, BHXOO: 68,2%).

(3) Tomyuyenme 7-ajmni-8-xJjop-I1H-iypuH-2, 6— (3H,7H) -OMOHa

.
HN N
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o)\H N>—C|

7-Annuia-1H-nypuH-2, 6- (3H, 7H) -ouoH (2166,3 1, 11,3 wMMOJIB)
pacTBoOpP AT B OeszpomgHoM MO (8 JI) u Tyna - nofbaejdgoT N-
XJIOPCYKUMHVMUL (1657 T, 12,4 MMOJIB ) . PeaKUMOHHYI CMecChb
IepeMemrBalnT B TeueHMe 24 U II0I 3alMTOV as3o0Ta. [JobarjgoT DA, u
pacTBoOp OXJaxXnawonT M IIoOBepralnT OMUILTPOBaAHMUIO C OTCaCHBaHMEM.
TBepObe EBemMecTBa OTOMILTPOBHBAKT M IIPOMHBAKRT SA M CcymaT cC
IoJlydyeHreM 0eJiloTo TEepIoTo BemecTBa (1804 1, BEHXOHO: 70,6%).

(4) TlongydeHMe 7-aJlIuj-3-NeHTUI-8-xJiop-1H-typuH-2,6- (3H,7H) -

¢

N
'j\ | )—ci
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o N

OVMOHAa

7-Anmmi-8-xJjop-1H-nypuHu-2, 6- (3H, 7H) —-nuoxn (200 r, 0,88 MOJB)
pacrBOopAT B OeszpomHoMm MO (1,2 i) . HobaBasgoT kapboHaAT HaTPpUA
(l116,6 1, 1,1 MOJIL) M 3aTeM Takxe »Jo0aBJISOT Mom-H-IIeHTaH (173 1,
0,87 MoOJIbL). PeaklMOHHYID CMeCh IepeMemMBalnT B TeueHue 4 1OHel.
PeaklIMOHHYK CMeCh BHJIMBAKT B BOIOY W TBepPIHEE BeMeCcTBa BHIIAOAKLT B
ocamok. IlpoRomAT OGMIBTPOBaHME C OTCaACHBaHMEeEM. IloJIydeHHOe TBepIoe
BEMEeCTBO IIPOMBBAKT H-T'€éKCaHOM. TBeplioe BemecTBO IIOIOBepranT
OMIBETPOBAHUI C OTCAaCHBaHMEM CHOBa M CylaT C I[oJiydeHreM OeJloTo
TBepmoro BemecTBa (197 1, BEHxXOH: 75,2%).

(5) [lolyyeHMe MOHOTHUApATa 8-XJIOPp—3-MNeHTWI-3, /-Iurniapo-1H-
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NIypuH-2, 6—OMOoHa

\
HN
O)\Ni N/>_C'

. H,0

7—aJnii-3-IIeHTUJI- 8-XJIop —~1H-TIypuH—-2, 6— (3H, 7H) —OVOH (96 T,
0,32 MOJIb), TeTpakucTpudbpeHmapocdbmunamymaoum (13 r, 0,011 MMOJB) U
N, N-gumMeTmusI0apbuUTypoBYKR KUCIIOTY (253 1, 1,62 MOJIbE) pacTBOPAKRT B
1 51 pguxJjopMeTaHa. Peakluuio IPOBOOAT B TeueHMe 12 U IIpM KOMHATHOM
TeMllepaType IOI 3allMTOM as30Ta, M 3aTeM OpOoBOOAT (QUIbLTPOBaHME C
oTcacepaHMeM. IlloJlydeHHOe TBepOoe BelleCTBO pPacCTBOPAKT B BOIHOM
pacTeoOpe IMIOPOKCHIA HaATPMA M 3aTeM I[IPOMHBAKT OUXJIOpMeTaHOM. pH
BOOHOM Gas3r moBomAT OO 4 C HOpuMeHeHMeM pasBaBjeHHoOM HCl. TBepntble
BelleCTBa BHIIAOAT B ocaloK. [lpoBOOAT OnIIE TPOBAHME C
oTcacrpBaHMeM. I[loJlydeHHOe TBephnoe BelecTBO CyllaT C IIoJIyYeHUeM
feJioTo TBepHmoro BemecTBa (60 1, BHxXOHm: 67,7%).

MoJiekyJdpHad dopmMmyIia: C1oH15C1IN4O3; MOJIEKYIIAPHAL Macca:
274,1; macc cnexktp (M+H): 257,1

H-AMP (IMCO-ds, 400 MI'u): 0,84-0,86 (v, 3H), 1,28 (M, 4H),
1,63 (m, 2H), 3,85(r, 2H), 11,22 (c, 1H), 14,38 (mc, 1H).
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$OPMVIJIA MBOEPETEHNA

1. CoenmHeHNe, IpencTaBJIEHHOE bopmyJion (1), WM ero
bapMalleBTUUECKM IIpMeMIeMas COJIb MJIM eT0o COJIbBAT o4 OPpOodMJIaKTUKU
WIIN JeueHms MOUEKUCJIOTO 3aboJieBaHUA n/ N nmomarpuueckoro

3aboJjieBaHusd,

(0]

"y
4L\ I )‘Rs
07N N

R (1)

roe R; BHOMpamoT M3 TPYIINH, BRJAOUYaKIeM Bomopond M Ci 4 aJIKWII,
roe yKaz3aHHEM C; 4 aJIKMJI He 3aMelleH WM Heo0a3aTeJIbHO 3aMeleH
OOHMM uJM BOoJiee TaJioeHOM, UmaHo, CF; MM MxX coueTaHUeEM;

R, BHOMpaT M3 TPYIOH, BkJIouawomell Ci; 19 alkui, Cy ¢ AJIKeHUJI U
Cy ¢ QAJKMHWMJII, THOe YyKaszsaHHbM C; 19 ajgkui, Cy ¢ aJkeHusI wminu C, g
aJIKMHWMJI He 3aMelleH WM HeoO0d43aTeJIbHO 3aMelleH OOHMM MWiM 0oJiee
raJioTeHoM, LraHo, Ci_7 LUMKIIOAJIKMUIIOM WMJIM MX COUeTaHUeM; U

R; BHOUpaT M3 TPYIINOH, BKJUaKIeM TaJIoTeH U ILMaHO.

2. CoenmvHeHMe r1o [IYHKTY 1 NI ero bapMalLeBTUUECKU
npuemiieMas COJIb MJIM eTro COoJIbBaT, TOe

R; gaBJgeTCcsa BOIOPOIOM WMJIM MeTMIIOM,

R, 4ABJfAeTCH 5STUIIOM, ULIMKJIIONPONIMIIDTUIIOM, ULIMKJIOIPOIMIIME TUIIOM,
IIPONIMJIOM, 2-MeTUMJNPONMIIOM, OYyTWMJIOM, 3-MeTMJIOYTHUJIOM WM IIeHTWUJIOM,
u

R3; daBJsgeTcsa QTOPOM MM XJIOPOM.

3. CoenuHeHUEe 1o OIYHKTY 1 MJIN ero bapMalleBTUUYECKHU
npremiieMas COJIb MIM €eT'0 COJIbBaT, TI'Ie COoeIMHeHMe BHOUpanT U3
TPYIIIHE, BKJIOUAIEN

8—xJiop-3-neHTUJNI-3, /-ourunpo -1 H-nypmuH-2, 6—OMOH,

8—xJiop-3-0yTui-3, 7T-ournnpo -1 H-nypuH-2, 6—O1OH,
8—xJjiop—1-MeTUI-3-0yTui—-3, 7T-IUTUIpo -1 H-ypuH-2, 6—O1OH,
8—xJjiop—-1-MeTUI-3-TIeHTUJI-3, /- ourunapo -1 H-nypmuH-2, 6—OMOH,
8—xJjiop—-3- (3—MeTundyTMi) -3, /T-ournnpo -1 H-nypmuH-2, 6—OMOH,
8—xJI0p—3— (2-UMKJIOCTIPONUIIBSTUII) —3, /- IUTUOPO —~1H-IIypuH-2, 6—O1OH,
8—xJIop—3— (2-MeTUJINIPONWII) -3, 7T-IUTnnpo -1 H-NypuH-2, 6—O1OH,

8-xJi0p—3— (UMKJIOTIPONUIIME T ) —3, /- oIuruapo -1 H-iypmuH—-2, 6—OMOH,
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8—xJjiop—1-MeTmii-3- (3—-MeTun®yT1i) -3, 7T-ourunpo -1 H-typmH-2, 6—
OMOH, WU

8-xJiop—1-MeTuji—-3— (2-UUKJIONIPONMIISTUIL) —3, 7T—OUTUOPO — 1 H-IIypPUH-—

2,6—- IOMOH.
4. CoeOMHeHUe 1o JIboMy us IIYHKTOB 1-3 MJIN ero
bapMakoJIOTUMUECKM IIpMeMlleMasd COJIb WJIM ero  COoJibBarT, KOTOPHM’

ABJISeTCAd TUOPaTOM.

5. CoenmHeHMe infe) JIDOOMY nus3 IIYHKTOB 1-4 WMJIIn ero
bapMakKoJIOTHMUECKM MIpueMJieMas COJIb MJIM €TI0 COJIbBaT, I'Ie MOUeCKMUJIEM
3aboJieBaHuEM NI rnonarpmyueCcKmuM 3aboJieBaHMEM ABJIAETCH
TUIIEPYPUKEMU S, nomarpa, nomarpmMyeckoe  BOCIlaJIeHUue, OoJIb WM
MOUeKMcJasa HedppolaTus.

6. CoeIVHeHM e 1o IYyHKTY 5 VI ero bapMalleBTHUUECKU
opuemiieMas COJIb WMJIM €TI0 COJIbBaT, TOe TUIEPYPUKEMMS BKJIIOUAET
[IEPBUUHYD TUIIEPYPUKEMUID M BTOPUUHYD TUIEPYPUKEMUO.

7. CoeIMHeHM e 1o IyHKTY 5 VI ero bapMalleBTHUUECKU
opuemiieMas COJIb MJIM eT'0o COJIbBaT, I'Ie Iomarpa BKJIKUAeT I[IepPBUUHYI
nomarpy ¥ BTOPUYHYD HOHarpy.

8. CoeIuHeHM e 1o IYHKTY 5 WIIN ero bapMalleBTHUUECKU
opuemiieMas COJIb MJIM €eT'0 COJIbBAaT, I'IOe I[IomarpMueckKoe BOCaJleHNue
BRJIIOUAET OCTPHIM nomarpmuyuecKuin apTpuT, IO OKOXHEIN TOdyC u
XPOHUUECKUM TOOYCHHM apTPUT.

9. CoeIuVHeHM e 1o IYHKTY 5 VI ero bapMalLleBTHUUECKU
npremiieMas COJIb MJIM eT'o COJIbBaT, TIme O0JIb BKJIOUAET OCTpyl ©OO0Jb,
XPOHUUECKYK O0JIb, TPYIOHOUIJIEUVMMYK OOJIbE M PakoBy OOJIb.

10. CoeOMHeHUe r1o [IYHKTY 5 WJIN ero bapMalleBTUUECKHA
npuemiieMas COJIb WMJIM €70 COJIbBaT, T'Ie MOUekmucJasd HedppolaTusd
BKJIOUAET OCTPYK MOUEKMCJIYI HedppolaTHo, XPOHUUECKYID  YPaTHYI
HedponaTU M MOUESKMCIHM YyPOJIUTHAS.

11. CoenMHeHMKe, opencraBJieHHoOe  QopMyJION (1), MJIN  eTro
bapMalleBTUUECKM IIpMeMJIeMas COJIb MM €70 COJIbBAaT, IIpelHa3HaueHHOe

IOJId CHMXEHMA YPOBHA MOUeBOM KMCJIOTEI,
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R (1)

roe R; BHOMpaoT M3 TIPYIINH, BKJAOUawmel Bomopond M Ci 4 aJIKWII,
roe yKa3aHHEM Ci; 4 aJIKMJI He 3aMelleH WIM Heo®a3aTeJIbHO 3aMeleH
OOHMM WM Oo0Jiee TaJIOT'eHOM, LiMaHoO, CFi; MJIM MX COUeTaHMEM;

R, BHOMpamT M3 TPYINIIH, BkJoUakmel Ci_io aldkmuj, Cs ¢ aJIKeHWJ U
Cy_¢ QJKMHWII, T IOe YyKaszaHHeM Ci1¢9 aJkui, Cy ¢ aJdkeHusa uian C, g
aJIKMHMJI He 3aMelleH WM HeoO43aTeJIbHO 3aMelleH aToOMOM TIaJlIol'eHa,
umnaHo, Ci_7 LIMKJIOAJKMUIIOM WMJIM MX COUeTaHMeEM;

R; BHOMUpaT M3 TPYIIIH, BKJUaIEeM IaJIoTeH M ILMaHO.

12. CoenmHeHMe, npencTaBJieHHOe  QOPMYJION (1), MM  ero
bapMalleBTHUECKUM IIpMeMJIieMas COJIb MJIM €TI0 COJIbBaT, IIpeldHa3HaueHHOe

OJIA HpO@MHaKTMKM VIt CHUMXeHWMA BOCIIaJIeHUA,

0]
NP
4k | )—Rs
07N N

R (1)

roe R; BoHbOMpalT M3 IPYIINE, BRJW0Uawmel Bomoponm M Ci 4 aJIKWII,
Ioe ykKa3aHHEM Ci; 4 AaJIKMJI He 3aMelleH WIM HeoOg3aTeJIbHO 3BaMeleH
OOHMM WM OoJiee TaJIoOT'eHOM, LMaHo, CF3; MJIM MX CcoueTaHMEeM;

R, BHOMpanT M3 TIPYIIOH, BkJoUalmel Ci_ 1o alkuy, Cy ¢ aJKeHUJI U
Cy_.¢ AJKMHWMII, TIOe YKaszaHHBM Ci_ 19 aJkmi, Co ¢ aJKeHMJI WIn Co g
aJIKMHMII He 3aMelleH WM HeoOd3aTeJIbHO 3aMelleH aToOMOM TIaJlIoTeHa,
uMaHo, Ciz 7 LMKJIOAJKMJIOM WMJIM MX COoUueTaHMeM;

R; BHOMpaloT M3 TPYIOH, BRJLOUALIEV TaJlIoTeH UM LMaHOo.

13. dapmalueBTMUeCKasd KOMIIO3MIMSA, CcoIepXalas COeIMHEHMe IO
JoboMy M3 MNYHKTOB 1-12, wiIM ero QapMalleBTUUECKU IIPpUEMIIEMYK COJIb
WM €TI0 COJIEBAaT.

14. Cnoco® OpodMIakTHUKM WM JeueHUsa 3adoJieBaHMM, BKJIIOUAIMUNA
BBeOeHME COeIVMHEeHNS 1o JboMy U3 IIYHKTOB 1-12 MJIN ero
bapMalleBTUUECKM MIPpUMeMJIEMOM COJIM WMJIM €TI0 COJIbBaTa MIeKOoIMTakleMy,

HyXOanmeMyC4d B TaKOBOM.
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