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CIIOCOB JIEUEHUS OITYXOJIEU

OO0nacTe TEXHUKH, K KOTOPOI OTHOCUTCS N300peTeHune

Hacrosimmee wusoOpereHne OTHOCHUTCS K JIOKAQJM30BAHHOMY BBEIEHHIO, HAlpuMmep
BHYTPHUOIyXOJIEBOMY WJIM MECTHOMY, COEJUHEHHUs OIOKCUTUIJIMEHOHa (B  Ka4yecTBe
MOHOTEpANiii) B PAKOBble OMNYyXOJM JAJs  CO3JaHUA CHCTEMHOrO IPOTHBOPAKOBOIO
abckomanpHOro 3¢ dexra u/umu d3pdexra «KCBUAETENS .

[Ipennocbutky co3MaHMst H300PETeHUs

Abckonanbhble 3G dexThl npencTapstoT coOol sBIeHHE, HAOMI0IaeMOe B HEKOTOPBIX
METACTaTUYECKNX BHIAX pPaka, M BKIOYAIOT CIOHTAHHYI) PErpecCHI0 HE IOIBEPraeMbIX
JCYEHHI0 HECMEXHBIX (T.€. He SBJIIOLIMXCS COCEIHUMH) M YJAJCHHBIX OIYXOJiel moce
JIOKAJIM30BAHHOTO JICYEHHUSI, TOCTABISIEMOrO K OHOH MITH OOJiee LEIEBbIM OITyXOJISIM.

Tepmun «abckonanbHBINY, BHEpPBbIE BBEACHHBIH B 1950-X romax, MMeeT JATUHCKOE
npoucxoxaeHue (ab: «BOamu OT» U SCOPUS. «LEIb») U UCTIONb3YETCs] B OTHOIIEHHH PETPECCHU
ONyXOJIeH, OTHAJEHHBIX OT MEPBUYHOIO Od4ara, IIOABEPTaeMOr0 JIEUEHHIO C TIOMOILIBIO
panuotepanuu. B nuteparype mo paamorepanuu adckomnanbHble 3()QEKThI OTIUYAOTCS OT
BTOPOTO THUIIA «HELEJEBOrO» OTBETA, a UMEHHO 3((eKTa «CBHIETEN», KOTOPBIH BO3HUKAET
TOJIBKO B KJIETKaX, COCEIHHX C MOABEPTHYTOH sedeHuro omyxoinbto (Prize u O’Sullivan 2009).
AbckonanpHelii 3¢¢dexkT u 3pdexkT «cBuAeTeNns» pPasNIUYATCA IO JIEKAIUM B HUX OCHOBE
NPUYUHHBIM MeXaHu3MaM. DPPEeKThl KCBUAETEID» 00YCIOBJIEHBI B IIEPBYIO OUYepeb KIETOYHOM
CTpecCc-CUTHAIM3AIMEH ¢ y4acTHeM aKTHBHBIX (JOpM KHCIOpOa M BEICBOOOXKIEHHEM LINTOKUHOB
(Hampumep, TpaHchopmupyromero ¢akropa pocra-pl, ¢dakropa Hekposa oOmMyxonu-o) U
JIMTAHJIOB CMEPTH, KOTOPbIE MEPEHOCSITCS HEMOCPEACTBEHHO B KJIETKHU, PUJIeraroImue K o0aactu
obnyuenust (Prise u O’Sullivan 2009). Hamporus, aGckonanbhble 3()(EKTbl OMOCpPEIOBaAHBI
UMMYHHOH CHCTEMOW M BKJIIOYAIOT MHIYKLHMIO BOCMAJUTENBHOTO OTBETA, HEKPO3 OOJIyUEeHHBIX
OIyXOJIEBBIX KJIETOK, CTUMYJISILHIO JACHAPUTHBIX KJIETOK W aKTUBALMIO LIUTOTOKCHYECKHX T-
kierok (Demaria et al. 2004).

AbckonanbHble 3G (eKThl, HHAYLUPOBAHHBIE JIyYeBOM  MOHOTEpamuei, ObuiH
3apEruCTPUPOBAHBl JJII HECKOJBKUX BHIOB paka, BKJIOYAs MEJIAHOMY, IUIOCKOKIJIETOYHYIO
KapUUHOMY, TIIOY€YHO-KJIETOYHYI KapLHHOMY, aJeHOKApPIMHOMY MOJIOYHOH  JKEJe3bl,
renaToLeUTIOJIPHYI0 KapLUHOMY, KapLHHOMY KJIETOK MepKeis, MeQyJUIIPHYI KapLUHOMY U
mam¢onutapayo tumbomy (Abuodeh er al., 2016). JIo 2010 roma Takxe Obuto HeOONbILIOE
KOJINYECTBO COOOIeHui 00 abckonaibHbIX 3¢ peKTax, aCCOLNUPOBAHHBIX C IPYTHMHU JIOKAJIBHO
BBOIMMBIMH MOHOTEPANUsIMH, BKJIOYas (POTOOUHAMMYECKYIO TEpamui0 U HEKOTOpbIE

BHYTPHOIYXOJIEBO JIOCTABJsIeMble areHThl, Takue kak Oammia Kamemerra-I'epena (Bacillus
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Calmette-Guerin, BCG), nanpumep Mastrangelo ef al. 1975. Onnako, npu MHANBHIYAJIBHOM
NPUMEHEHHUH OOJIYYEeHHUs HITH STHX JPYTHX JIOKAJIbHO BBOAMMBIX BUIOB Teparuy, aOCKOMaIbHbIE
coObITHSs ObUTH YPE3BbIYAMHO PEIKU M B 3HAUUTENILHOMN CTENeHU Herpeackasyemel. Hampumep, B
o030pe coolmmenuit 06 abckonanbHbIX 3¢(dexrax npu JyueBoi MOHOTEpanuu ObUIO HaieHO
auiub 46 ciydaes, 3aperucTpUpOBaHHBIX B nepuon ¢ 1969 no 2014 roa, HecMOTpsl Ha TO, YTO
JeYeHue TMONyYadd MWUIMOHBI TalUeHToB Mo Bcemy wmupy (Abuodeh ef al, 2016).
HeynusurensHo, uTo abCKONambHbIA 3 (EKT OCTaBAJICA OTHOCUTEIBHO HESICHBIM U B OCHOBHOM
UTHOPHUPYEMBIM SIBJIEHHEM 10 MOSIBJICHUSI IMMYHOTEPAIINHU pakKa.

[Tocie HaydHBIX MPOPBHIBOB B OTHOLIEHHHM MOHUMAHHUs POJIM MMMYHHOW CHCTEMBI MPH
pake KJIOUEBBIM HaIpaBjeHHEM B pa3pabOTKe HOBBIX MPOTHBOPAKOBBIX TEPANEBTHYECKUX
CPEACTB CTAJIO HANPABJICHHOE BO3EHCTBHE M MONYJISILIUS] IMMYHHBIX OTBETOB IpH pake. [leppas
BOJIHA 3TUX HOBBIX MMMYHOMOAYJUPYIOLUIMX TEPAruii, CUCTEMHO U JIOKAJbHO JOCTABISIEMbIX
CHOCOOOB JIEYEHUs], JOCTHUIJIA KJIMHHYECKOTO TNPHUMEHEHHUsS, W BCE Yalle CTaJH MOSBISTHCS
coobmmenust 00 abckonanbHbIX 3¢dexrax. JleficTBUTENbHO, CUCTEMHBIE a0CKONaNbHbIE 3()(EKThI
UMEIOT (PyHIaMEHTAIbHOE 3HaYeHHe sl 3(P(PEKTUBHOCTH HEKOTOPBIX CIIOCOOOB JICUEHUSI, TAKUX
KaK JIOCTaBJIIEeMble BHYTPHOIYXOJIEBO OHKOJUTUYECKHE BUPYChI, Hanpumep onoOpeHHbiii FDA
tanumoreH jaxepnapensek (T-VEC) nnsa nedenus mporpeccupyromux menaHoM. Ha ocHoBe
ycrexa 1 HEKOTOPBIX OFPAaHUYEHUI 3TUX UMMy HOTepanuii MepBOro MOKOJIEHHs BO3HUK OOJIbLIOH
MHTEpeC K UACHTH(OUKALMH JPYTUX UMMYHOOHKOJIOTHYECKHX areHToB. OqHa rpymna cTparerui
BKJIFOYAET IPHUMEHEHHE BHYTPHOIYXOJEBBIX CHOCOOOB JieueHHsl (IO OTAENbHOCTH WM B
KOMOMHAIMU C JPYTUMH Croco0amMu  JIeUeHHs) Ui MHAYKIMHU CHJIBHOTO  JIOKAJIBHOTO
npaiiMUpPOBaHUS TPOTHBOPAKOBOTO MMMYHHTETA, KOTOPBIN MPEBpaIaeT UMMYHOCYIIPECCHBHBIE
(«XONOIHBIE» OMYXOJIM) B MMMYHOCTHMYJIUPYIOLIHE MJIU KTOPSIYHE» OIMyXOJU, KOTOPbIE 3aTeM
BBI3bIBAIOT CHCTEMHbIE a0CKOMaibHbe 3(PQPEKThI 3a CUET LUPKYJSLIUN HAIJIEKAIUM 00pa3oM
AKTUBUPOBAHHBIX NMPOTUBOOMYXOJIEBBIX UMMYyHHBIX KJIeTOK (Aznar ef al. 2016; Marabelle ef al.
2017). Tlo cyTu, 3TH TOOXOABI HALEJIEHbl HA HCIOJb30BAHUE IOIBEPracMoOi JIOKAIBHOMY
JIEYEHUIO OMNyXOJIM B KauecTBe COOCTBEHHOW «BAKLUMHBI M Sifu» ANl TEeHePUPOBAHHS
abckonanpHOrO 3(dexra B He moaBepraeMpix JedeHuto onyxonsax (Hammerich ef al. 2015). bein
U3y4eH psiZi BO3MOKHBIX MEXaHHU3MOB JISi COAEHCTBUS 3TOMY MMMYHHOMY MpPaiiMUPOBAHHIO,
BKJIOYAsi HEMOCPEACTBEHHYIO akKTHBALUIO 3(PdexkTopHbIX (QYHKUMI KIETOK BPOXKAEHHOrO M
aIanTHBHOTO MMMYHHUTETAa, HHTHOUPOBAHUE BBICOKO MUMMYHOCYIPECCUBHOTO MHKPOOKPY KEHHS
OIMyXOJIM, YCUJIEHHE BBICBOOOKICHHS W MPE3EHTALMH AHTUIE€HA >KUBBIMH OIyXOJEBbIMU
KJIETKAMH, WIH CTHMYJISILHIO PEryJHpyeMbIX (OpM CMepTH OMyXOJIeBBIX KJIETOK, KOTOpBIE
BBI3bIBAIOT AJANITHBHbIE MMMYyHHbIE OTBETHl HA AHTUICHBI, ACCOLIMHUPOBAHHBIE C MEPTBBIMHU

OIyXOJIEBBIMU KJETKaMHU. IIpuMepel areHToB, KOTOpPbIE B HACTOSALIEE BPEMsl HCCIEAYIOTCS Ha
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NPUMEHEHHE B KAaueCTBE TAKUX BHYTPHOMYXOJEBBIX HMMYHOCTUMYJISITOPOB, BKIIOYAIOT
OHKOJINTHYECKHE BUPYCHI M MENTH/bI, aTTEHYHPOBaHHbIE OAKTEPHAIbHbIE BAKIIUHBI, IUTOKUHBI
(mampumep, IL-2, IL-12, rpaHyIoUUTapHO-MOHOLIUTAPHBIA KOJOHHECTUMYJIUPYIOLIUH (pakTop),
KJIETKH UMMYHHOM CHUCTEMBbI (HArpuMep, NeHIPUTHBbIE KJIETKH, T-KJIETKH, HECylIre XHMEpHbIH
AHTUTE€HHBIA PELEeNTOp), arOHUCTBI NMATTEPH-PACIO3HAIOLIETO peLenTopa (Hanpumep, arOHUCTbI
Toll-monobuoro peuentopa (TLR), Takme Kak HUMHKBUMOJ), HEOONBLIYIO TPy
OOLIePHHATHIX IIUTOTOKCUYECKUX  XHUMHOTEPAIeBTUUECKHIX areHTOoB (Hanpumep,
JNOKCOPYOUIIMH, OKCAJUIUIATHH, HUKIOPochHaMuI) U aHTUTENA, HAlEIEHHbIE HA KOHTPOJIbHbIE
Touku umMMmyHuTera (Hampumep, aHTH-CTLA-4). OpHako CyLIeCTBYIOT 3HAYUTENIbHBIE
NOTEHIMAJbHBIE TEXHUYECKHE W TPAKTHUECKHE TPEISTCTBUS JJIsi BO3MOXKHOIO IE€pPEeBOAa
MHOTHX M3 3TUX areHTOB B IIUPOKOE KIMHUYECKOE MPUMEHEHHE, 0COOEHHO Ui OHOIpenapaTos,
o0JNagaroIuX OTHOCUTENIPHO BBICOKOH CTOMMOCTBIO M BO3MOXKHOM  HeOJarompHsTHOH
UMMYHOJIOTHYECKOH TOKCHYHOCTBIO (CM., Hanpumep, Boutros ef al. 2016; Marin-Acevedo ef al
2018). OT0 mpuBENO K MPEANONOKEHHI0O O TOM, YTO MaJsible MOJIEKYJbI, dYalle BCEro,
UTHOPUPOBAIIM TPU TIOMCKE HOBBIX HMMYHOOHKOJIOTHYECKHX areHTOB, M YTO MaJible MOJIEKYJIbI
MOTYT TPEIOKUTh HECKOJIBKO YHHKAJIBHBIX TEXHHUECKUX U KOMMEPYECKHUX MPEUMYIIECTB,
BKJIIOUass oOecreueHHe JOoCTyna K BHYTPUKIETOYHBIM MHIIEHSM 3a00NeBaHU, He
MOJJIAOLINXCS JIEYEHHUIO C TIOMOIIBIO OMOJIOTHYECKUX MMMYHOTEpPAIuil, a TakKe MPOCTOTY HX
NpUMEHEHHUs, OOBIMHO Ooyiee HU3KHUE 3aTpaThl U OoJiee MPOCThIe LeToUkH 1nocTaBok (Adams ef
al. 2015).

ONOKCUTHIIIMEHOHbBI NMPENCTABISIIOT COOON MOIIHBIE MPOTHBOOMYXOJEBBIE COSIUHEHUS,
KOTOpbIe aKTUBHBI B OTHOLIEHHUH Psiia BUIOB paka in vivo (Boyle et al. 2014; Barnett ef al. 2019,
Miller et al. 2019). DNOKCUTUIIMEHOHBI MPUMEHSIOT B KAueCTBE JIOKAJIbHOW MOHOTEpAIuu
BHYTPHOITYXOJIEBO MJIM MECTHO, C TO3UPOBAHHEM B 3aBUCUMOCTH OT pa3Mepa LEeJeBOH OMyXOiu
(Miller ef al. 2019). DOKCUTUTIIMEHOHBI PA3PYIIAIOT OMYXOJH, B KOTOPbIE UX BBOJST, BBI3bIBAS
OBICTPBIH reMOpPpParunuecKuil HEKPO3 OMYyXOJIEBOH MACChl, BKJIFOYAsi OHKO3 OMYXOJIEBBIX KIETOK U
HapyleHne cocynucTor ceru omyxonu (Boyle ef al. 2014). DnOKCUTHIIIMEHOHBI AEHCTBYIOT B
TOM MECTe, Ky/1a X BBOJAT, U OT HUX HE OJKUIAIOT CHCTEMHOIO OTBETA MPHU MX BBEACHUHU B BUJIE
MoHoTepanuu. Hampumep, B MPOTOKOJIE HENABHO 3aBEPIIEHHBIX KIMHUYECKUX HCCIEIOBAHUN
¢daspr I, BmepBele TPOBOAMMBIX C YYacTHEM JIIOAEH, C WCIOJNB30BAaHHEM IPOTOTHUIA
STIOKCUTHUTIIMEHOHOBOTO COENUHEHUs1 TUrnianona turnara (Panizza ef al., 2019), B xoTOphIX
NPUCYTCTBOBAJO MHOXKECTBO OIYyXOJeH Jis JieYeHWsT B paMKax JO030BOH TPYIIIbL,
JIEKapCTBEHHOE CPENCTBO TPeOOBaJOCh BBOIUTH HHAMBUAYAJIBHO B KAXKAYK OINYXONb IS
obecrieueHus noreHuuanbHou 3¢pdexrusnocru. Hemasno (W0O2018/170559, npumep 7, ¢purypa

7B) Ha cTpOroii MOAeNM CHUHI€HHOH MeJNaHOMbl WMMYHOKOMIIETEHTHBIX MBbIIIel ObUIo
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MPOEMOHCTPUPOBAHO, YTO STIOKCUTUTIIMEHOHOBbIE COEINHEHMS], HCIIOJIb3yeMble B KOMOMHALIH
¢ MHruOuTOpaMu KOHTpOJbHBIX Touek ummyHurera (ICI), Oonee >(¢dekTuBHO ymasIOT He
TOJIBKO JIOKAJIBHO OOpabOTaHHYIO LEJNEBYIO ONyXOjb, HO TAaKXKe M HEKOTOPbIE CMEXHbIE He
NOJBEPraeMble JICUEHHIO OIYyXOJU. DTOT CHUCTeMHBIH >(PQekT He HaOmomaics B 3TOH HIH
APYTUX TPOTECTUPOBAHHBIX  MOJENSX  ONyXOJeW  MBIIEH, KOrZJa  KaXAbld  areHT
(onokcuturnuenon win [CI) npuMeHsuIn MHANBHAY AJTBHO.

Hacrosimee m3o0OpereHre OCHOBAHO HA TOM HEOXKHIAHHOM (pakTe, OOHApPYKEHHOM B
KJIMHUYECKUX  HCCICOBAHUSIX HA MALMEHTAX-JMIOASX M cobakax, dYTO COEIMHEHHs
STIOKCUTHUTJIMEHOHA TPU UX JOCTaBKE B BUJE JIOKAJBHOW MOHOTEpAmMH K ONHOW wmim Oolee
LIEJIEBBIM OMYXOJISIM B Psiieé MMMYHOT€HHBIX THUIOB paka (T.€. TUIMOB paka, KOTOpBIE, Kak
U3BECTHO, UMEIOT BBICOKYIO MYTAaI[IOHHYIO HArpy3Ky ), TAKXKe MOTYT CTHMYJIHPOBATh CUCTEMHBIN
abckonanbHbIA 3QPEKT U yAAIATh HECMEXKHbIE M OTHAJICHHBIE METACTATHYECKHE OMYyXOJH, B
KOTOpBI€E JIEKAPCTBEHHOE CPEACTBO HE BBOIUJIOCH.

Kpatkoe onmcanne n3o0peTeHust

B onmHOM acmekTe HACTOSINEr0 H300pETEeHHs MPEIJIOKEH CHOCOO CTUMYJIHPOBAHUS
perpeccur MO MeHbIIEH Mepe OJHOW HELEeNIeBOH ONyxXoidu y CyOBeKTa C HECKOJIbKHMH
OINYXOJISIMHU, NPU 3TOM YKa3aHHBIH CrOco0 BKIJIKOYAET BBEACHHE 0 MEHBIIEH Mepe B ONHY
LIEJIEBYIO OMYXOJIb COSTUHEHUs 6,7-3TTOKCUTUTIIMEHOHA WM €ro (papMarieBTUIECKH TPHEMIIEMO
COJNM; TA€ MO MEHbLIEH Mepe OJHA ILieJeBas ONyXOJb U MO MEHbLIEH Mepe OJHa HeleneBas
OINyXOJIb SIBJIAIOTCS. MMMYHOT€HHBIMH OIyXOJSIMHU, M TI7l€ BBEIEHHE IPENCTaBIseT COOOH
JIOKaJIU30BaHHOE BBEICHUE 10 MEHBIIEH MEPE B OIHY LIEJIEBYIO OIyXOJIb.

B ngpyrom acmekre wu3o0pereHHMs NpPENTIOKEHO INpPUMEHEeHue coeauHeHus ©0,7-
SMOKCUTUTIIHEHOHA WJH ero (apMaleBTHYECKH NPUEMJIEMOW COJM B  HM3TOTOBJICHHUU
JIEKapCTBEHHOTO CpeACTBa [IJIsl CTHUMYJHMPOBAaHUS pErpeccud IO MEHbLIeH Mepe OIHOM
HeLeJIeBOH OMyXOJN y CyOBbEeKTa C HECKOJBbKHMHU OIyXOJISIMM, TA€ JIEKAPCTBEHHOE CPENCTBO
NpeIHa3HA4YeHO AJIs JIOKAJM30BAaHHOTO BBEICHUsI 10 MEHbLIEN Mepe B OHY LIEJIEeBYIO OMyXOJib, U
IO MEHbLIEH Mepe OJHA lLiejieBas OMyXOJb M IO MEHbIIEH Mepe OAHa HelejeBas OIyXOJb
SIBJIIFOTCS] UMMY HOT€HHBIMU OITy XOJISIMH.

B  pomonmHWTENRHOM — acmekTe  M300pETeHHs  MPEeNJIoKEHO — coenuHeHue  0,7-
SMOKCUTUTIIMEHOHa WM €ro (apMaLeBTUYECKH IpUeMIIeMas COJb Uil TPUMEHEHUS B
CTUMYJIUPOBAaHUU PErpecCHH MO MeHbIIeH Mepe OJHONH HeLeNeBOH ONMyXOlHu y CyObekTa ¢
HECKOJIbKUMM OIyXOJSIMM, TIJ€ COelAuHEHue 6,7-3MOKCUTUINIMEHOHA NpPEJHA3HAYeHO [
JIOKAaJIN30BaHHOTO BBEJEHUS 10 MEHBLIEH Mepe B OfHY LIEJIEBYIO OMyXOJib, U MO0 MEHbILIEH Mepe
OfHa LeneBas ONyXOJb W IO MEHbUIEH Mepe OJIHAa HeleaeBas OMNyXOJb SBISIOTCA

HUMMYHOICHHbIMHU OITyXOJIsIMH.



Kpatkoe onucanue ¢puryp

@ur. 1 npencrasisier codol rpadudeckoe 0oToOpaKeHHe OTBETA MOABEPracMbIX JICUCHUIO
(kBazmpaThl) U HE TOABEPraeMbIX JieueHUIO (Kpykku) omyxojeid B16-F10 y KOHTpONBHBIX
UHIUBUAYYMOB, Yy KOTOpBIX OJHA OIyXOJIb IOJBEprajach JIEUEHHI0O HocuTenem (a), u y
UHIUBUAYYMOB, Y KOTOPBIX OJIHA OIMYXOJIb ITOJIBEPrajach JIEYEHUIO C UCMOJIb30BAHUEM 7,5 MKT
coequnenus 1 (b).

®ur. 2 npencrassier coO0H rpadudeckoe 0ToOpakKeHHe OTBETA MOABEPraeMbIX JICUEHUIO
(kBazmpaThl) M HE TOABEPraeMbIX JieueHUIO (Kpy)kkH) omyxoyeit Panc02 y KOHTPOJBHBIX
WHIUBUAYYMOB, Y KOTOPBIX OJIHA OMyXoJjb Obuta oOpadoTaHa HOcUTeNeM (), U HHIUBUIYYMOB,
y KOTOPBIX OJIHA OIMYXOJIb ObLIa MOABEPTHYTA JICYEHUIO C MOMOIIBIO 7,5 MKT coenunaenus 1 (b).

ITonpoGHoe omnucanue n300peTeHus

Onpenenenus

Ecnu He yka3aHO HMHOe, BCE TEXHHUECKHWE M HAyYHbIE TEPMHHBI, HCIOJNb3yEMbIE B
HACTOSIIEM JIOKYMEHTE, UMEIOT TO JK€ 3HAYEeHHE, KOTOPOe OOBIMHO TTOHUMAETCSI CIIEUAINCTAMU
B 00J1aCTH, K KOTOPOI NMPUHAIJIEKUT H300peTerHne. XOTs Ha MPAKTUKE NPU OCYINECTBJICHUH M
UCCIIEIOBAHUN HACTOSIEr0 H300peTeHHs MOryT OBITh HCIOJB30BaHbI JIFOOBIE CHOCOOBI U
MaTepHasbl, AHAJIOTUYHbIE WM SKBUBAJCHTHBIE TEM, YTO OIHCAHBI B HACTOSIIEM JOKYMEHTE, B
HACTOSAIIEM JOKYMEHTE DPACKPBITHI IMPENNOYTHTENbHbIE CIOCOOBI M Marepuanbl. s meneit
HACTOSLIEr0 U300PETEHNs HIDKE MPUBEIEHBI ONPENeNIeHUs TSI CIASAYOLUUX TEPMHUHOB.

CymecTBUTeNIbHbIE B €IMHCTBEHHOM 4HCIE (APTUKIM «a» U «any) UCHOJb3YIOTCS B
HACTOSIIEM JOKYMEHTe Uil O0O3HA4eHHsI OIHOrO MM Oojiee ueM OXHOro (T.e. MO MeHbLIeH
Mepe OIHOro) rpaMMaTH4ecKkoro oObekta. Hampumep, «3jeMeHT» O3Ha4aeT OAWH WU
HECKOJIBKO 3JIEMEHTOB.

Hcnonp3yemblii B HACTOSIIEM IOKYMEHTE TEPMHUH «OKOJIO» OTHOCUTCS K KOJHYECTBY,
YPOBHIO, 3HAUYEHUIO, TadapuTaM, pa3Mepy WIN BeJMYUHE, KOTOpble BapbupyroTcs Ha 30%, 25%,
20%, 15% wnu 10% OT yka3aHHOTO KOJMYECTBA, YPOBHS, 3HA4YeHUs, rabapuTOB, pasmMepa WM
BEJINYHMHBI.

Bo BcemM HacToseM ONHMCAHWH, €CIIM M3 KOHTEKCTa He CIeAyeT HHOE, CJIOBa
«COZEPKaTh», «CONEPKUT» M «COAepKalui» OyAyT MOHHUMATBCA KaK MOAPa3yMEBAoIIUe
BKJIFOUCHHE YKA3aHHOW CTAAMH WM 3JIEMEHTA, WK TPYIIIbI CTaJAUN MM 3JIEMEHTOB, HO HE KaK
UCKJIFOYEHHE JTIFOOBIX IPYTUX CTAAUN HITH 3JIEMEHTOB, WIIK TPYII CTAANHA WIIH 3JIEMEHTOB.

TepmMuH «ankwry OTHOCHUTCS K HEOOA3aTeNbHO 3aMEINEeHHbIM JIMHEWHBIM U
Pa3BETBJICHHBIM YIJIEBOAOPOAHBIM rpynnaM, coaepxkamum 1-20 atomoB yriepona. llpu
HEOOXOMUMOCTH, AaNKWIbHAs TIPYyNIa MOXKET HMETh OIPEIeNIeHHOE KOJIMYECTBO AaTOMOB

yriepona, HanpuMmep, -C1-Cs alkui1, KOTOpbIN BKJIIOYAET alKUJIbHBIE TPYMIbL, coaepxkamue 1, 2,
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3, 4, 5 wmm 6 aTroMOB yriaepoAa B JHMHEHMHBIX WIM PA3BETBICHHBIX PACHOJIOKEHUSX.
Heorpannunparoniyue npuMeps! alKUIbHBIX TPYIIT BKJIYA0T METHI, 3THJI, PO, H30MPOMNUIL,
OyTHII, BTOP- M TPeT-OyTHII, IEHTW, 2-MEeTHUIOYTII, 3-METHIIOYTHII, TEKCUJI, 2-METUIINEHTHI, 3-
METUJITIIEHTIII, 4-METWINEHTH, 2-3THIOYyTHIN, 3-3THUIOYTWIJ, TENTHUJ, OKTWUJ, HOHWIJ, HAELWI,
YHAELUI, TOACLIWII, TPUACLIWII, TETPAASLIAI U IEHTaIEeLIIIL.

TepMuH «anKkeHWIT» OTHOCUTCS K HEOOS3aTeIbHO 3aMELICHHbIM HEHACBIIIEHHBIM
JIMHEWHBIM WJIM PA3BETBJIEHHBIM YTJIEBOJOpOAaM, coaepxamum 2-20 aToOMOB yriepona u
UMEIOIUM IO MEHbIIEH Mepe OJHY IBOHHYIO CBA3b. [Ipy HEOOXOMUMOCTH aJIKEHUIJIbHAS TPYIINa
MOJKET COZep)KaThb OINpeieNeHHOe KOJINYeCTBO aToMoB yriepoaa, Hampumep Cz-Cs ankeHudn,
KOTOPBIN BKJIKOYAET aJKEHWJIbHBIE PYIIbI, conepxkamue 2, 3, 4, 5 uinu 6 aTOMOB yriepoaa B
JUHEWHBIX WM Pa3BETBIEHHBIX pacnojioxeHusx. HeorpaHnumnsarouye npumepsl allKeHUIbHBIX
TPYII BKIFOYAOT 3TEHUII, IPOTIEHWII, U30MPOIIEHI, OYTEHWII, BTOP- U TPET-OyTEHWII, IEHTEHUJI,
rekceHwn, rent-1,3-nueH, rekc-1,3-auen, He-1,3,5-Tpuex u T.0.

TepMUH «anKMHWI» OTHOCHUTCA K HEOOs3aTeNbHO 3aMELICHHBIM HEHACBIIICHHBIM
JUHENHBIM WM Pa3BETBICHHBIM YIJIEBOAOPOAAM, coaep:kamuid 2-20 aTOMOB YIJIepona,
MMEIOIIUM I10 MEHbLIEH Mepe OIHY TPOHHYIO CBsi3b. [Ipn HEOOXOAMMOCTH, ATKUHWIIbHAS TPYIINa
MOJKET COZEpKaTh OIpeNeeHHOe KOJUYeCTBO aTOMOB yruepoaa, Hanpumep Cz-Ce ankunHum,
KOTOPBIN BKJIKOYAET aJKUHWIBHBIE IPYMIbI, coaepxamue 2, 3, 4, 5 unu 6 aTOMOB yriepoaa B
JIMHENHBbIX WM Pa3BETBJICHHBIX pPacHoNIOkKeHUsX. Heorpanmuusaromue NpUMEpbl BKIIIOYAIOT
STUHUJI, IPONHUHUI, Oy THHWUIL, IEHTUHWJI U TeKCUHMIT.

TepMuHBI «UMKJIOANKWIIY M «KapOOLMKINYECKHI» OTHOCITCS K HeoOs3aTeNbHO
3aMeIeHHbIM HACBIIIEHHbIM HJIM HEHACBHIEHHBIM MOHOLMKIMYECKUM, OMLIUKIMYECKUM HIIH
TPULMKIMYECKUM YTJIEBOJOPOAHBIM TpymnmnaM. [Ipu HEoOXOIMMOCTH IHMKJIOATKWIbHAS TPYyIINa
MOJKET COJeprKaTh OIpelNeseHHOe 4Yucio aToMmoB yriepoaa, Hanmpumep Cs3-Cs IUKIOATKUT
npeacTaBisieT Co00i KapOOIUKIMUECKY O TPYIIy, Coaepskamyo 3, 4, 5 uam 6 aTOMOB yriieposa.
HeorpannuuBaronire nmpuMepbl MOTYT BKJIFOYATh LUKJIOMPOIWI, LHUKJIOOYTHII, HKJIOTEHTHII,
LUKJIONEHTEHUJI, IUKJIOTE€KCUJI, IUKJIOTEKCEHUJI, IUKJIOT€KCaAUEeHNI U T.11.

«Apmn» o3HadaeT (Cs-Ci4)-4I€HHYIO MOHOLMKIMYECKYIO, OWIIMKIMYECKYIO —HIIN
TPULUKIMYECKYI0 KapOOLMKINYECKYIO KOJBLIEBYID CHCTEMY, COIEpPXKAIyl OO0 7 aTOMOB B
KQXJOM KOJIbLIe, € [0 MEHbLIEH Mepe OAHO KOJbLO sABJIsAeTCs apomarudeckuM. IIpumepsr
ApWJIbHBIX TPYIIN BKIIOYAIOT, O€3 orpaHuyeHust, peHmw1, HahThi, TeTparuipoHadp T, HHIAHUI U
Ooudenmn. Apun Moxer comepkatb 1-3 O€H30JBHBIX KOJbIAa. ECiaM mpUCYTCTBYIOT 1Ba WIIH
Ooyee apoOMaTHUECKUX KOJIbIA, TOrNA KOJbIIA MOTYT OBITh KOHAEHCHPOBAHBI BMECTE, TaK YTO
COCENIHUE KOJIbIIa UMEIOT OOLIYIO CBSI3b.

Ka)KHbIﬁ AJIKWJI, aJIKCHWJI, aJIKWHWUJI, TUKJIOAJKHWII WJIIH apujl, B BUAC HHZ[HBH)Iy&.]'IbHOﬁ
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ENUHUIIBI WM KaK 4YacTh OoJjiee KPYIMHON EIMHHUIIBI, MOXKET ObITh HeOOs3aTeNbHO 3aMelleH
OMHUM WJH HECKOJbKUMH HEOOS3aTeIbHBIMU 3aMECTHTENISIMHU, BbIOPAHHBIMU W3 TPYIIIIbI,
cocrosiedt U3 Cig-ankmna, Ca.s-ankenmna, Cs.e-mukioankuia, okco (=0), -OH, -SH, Cie-
ankmi-0O-, Crs-ankeHun-O-, Cse-muknoankui-O-, Ci.g-ankun-S-, Care-ankeHmn-S-, Cs.-
muknoankui-S-, -COH, -CO:Cig¢-ankuna, -NH», -NH(Cis-ankun), -N(Cie-anxun), -
NH(dpenmn), -N(denun),, -CN, -NO, -ranorena, -CFs, -OCF3, -SCF3, -CHF», -OCHF», -SCHF,,
-penmna, -Cres-ankundenwmna, -O-¢enmna, -C(O)penmna, -C(O)Cis-ankuma. IIpumepsr
MOIXOMAIIMX 3aMECTHTENIEH BKJIFOYAIOT, 0€3 OrpaHUYE€HUH, METHUJ, STHJI, MPOIHII, U30MPOITHIL,
OyTun, 6mop-0oyTui, mpem-0yTHII, BUHUJI, METOKCH, STOKCH, TIPOMOKCH, U30MPONOKCH, OYTOKCH,
METUJITHO, JTHITHO, TMPOMUITHO, H3OMPOIMKUITHO, OYTHITHO. THAPOKCH, THAPOKCHMETHII,
THIPOKCHATHII, TUAPOKCUIIPOIII, TUAPOKCUOYTWI, (PTOp, XJop, OpoM, HOH, LHAHO, HUTPO, -
COH, -CO;CH;, -C(O)CHs, tpudtopmerusn, TpUGTOPMETOKCH, TPHUPTOPMETHITHO,
audropmer, audropmMerokcH, AUGTOPMETHNTHO, MOP(HONIMHO, AaMHHO, METUJIAMHHO,
OUMETHIIAMUHO, (heHIT, eHOKCH, peHmTKapOOHMI, OSH3WIT U alleTHI.

CoenuHeHUsT 3TIOKCUTUIIIMEHOHA MOTYT OBITh B (hopme dapMalieBTHUECKH MPHEMIIEMbBIX
cojieir. OQHAKO ClieayeT MOHUMATh, 4TO (hapMaleBTHYECKH HEMPUEMIIEMbIE COJIU TAK)KE BXOIST
B 00beM HM300peTeHHs, MOCKOJbKY OHM MOTYT OBITh TMOJIE3HBI B Ka4eCTBE MPOMEKYTOYHBIX
NPOAYKTOB TPH H3TrOTOBJIEHHH (hapMalleBTUYECKH MPUEMIIEMbIX COJICH, WM MOTYT OBbITb
NOJIe3HbI PU XPAaHEHUU HJTH TPAHCTOPTHPOBKH. [loaxonsinue GpapMaleBTHUECKH MpHeMIIeMble
COJIM BKJIOYAIOT, 0e3 OrpaHu4eHus, COJu (HapMaLEeBTHUECKU MPUEMIIEMBIX HEOPTaHUYECKUX
KHCJIOT, TaKUX KaK XJOPHCTOBOIOPOAHAs, cepHas, (ochopHas, a30THAs, yrojbHas, OOpHas,
cyib(paMUHOBast U OPOMHCTOBOAOPOAHAS KMCIOTBI, WK COJH (hapMalleBTHYECKH MPHUEMJIIEMbIX
OpPraHUYECKUX KHCIIOT, TAKHX KaK YKCyCHas, MPOMHOHOBAs, MacClisiHas, BUHHAS, MaJlEHHOBAsI,
TUAPOKCHUMAJIEMHOBAs, (yMapoBasi, MaJIeMHOBAasl, JIMMOHHAs, MOJIOYHAs, MYI[MHOBAsI,
TJIIOKOHOBAsi, O€H30WHAasi, sIHTapHas, IaBejieBasi, (EHWIYKCYCHAs, MeTaHCYJbHOHOBAs,
TONYyONCYIbOHOBAsE, OEH30JICYIb()OHOBAS, CANUIWIOBAs, CyJIb(paHWIOBAas, acnapToBasd,
IJyTaMHHOBAs,  3IE€TOBas, CTE€apUHOBAs, MaJbMUTHHOBAs, OJIEMHOBAs, JlaypPUHOBAs,
MAHTOTEHOBAsI, 1y OubHasI, aCKOPOUHOBAS U BaJlepUAHOBAsST KUCIIOTHI.

OCHOBHBIE COJIM BKIIFOYAIOT, 0€3 OrpaHU4eHus], COJM, 0Opa3oBaHHbIE ¢ (papMaleBTUIECKH
MPUEMJIEMBbIMU KaTHOHAMH, TAKUMU KaK HaTPUH, KaJIHi, JIUTHUI, KaJbLHI, MarHui, aMMOHHUHN U
AJIKUJIAMMOHUU.

OCHOBHbIE a30TCOMEPIKAIIUE TPYIIHI MOTYT ObITh KBATEPHU3UPOBAHBI TAKUMH areHTaMH,
KaK rajJlOreHH ] HU3MIEro ajKuia, TAKOW KaK METWJI, STHII, MPOMUJI U Oy TUIIXJIOPUIBL, OPOMHIbI U
HOIUIbL, TUATKUJICY Tb(AThI, TAKHE KaK IMMETHI U TUITUJICY Ib(AT, U APyTHUE.

Taxcke 6y/:[er IMMOHATHO, 4YTO COCAUMHCHUSA OIOKCHUTHUITIMCHOHA MOIYT HMCETh LEHTPbI
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ACUMMETPHUH H, CJIEI0OBATENBHO, CIIOCOOHBI CYIECTBOBATEL OOJIee UeM B OHOH CTEPEON30MEPHOI
dopme. Takum oOpa3om, U300peTeHHE TAKKE OTHOCUTCS K COSUHEHHSIM TI0 CYIIECTBY B UUCTOM
M30MepHOH (opme mpu onHOM miu OoJjiee aCHMMETPHUYECKHX LIEHTPaxX, Hampumep Oojiee deM
okoJio 90% ee, Hampumep okosio 95% wiu 97% unu Oonee uem 99% ee, a Takke K CMECSM,
BKJIIOYAst UX paueMudeckue cMecH. Takue m30oMepbl MOTYT ObITh MOJYYEHBI MyTEM BbIIEICHHS
U3 TMPUPOJHBIX UCTOYHUKOB, MyTEM aCUMMETPHUYECKOTO CUHTE3a, HallpuMep C UCIOJIb30BaHUEM
XUPATBbHBIX MPOMEKYTOYHBIX COEAMHEHHH, MJIM MyTeM XUPaIbHOro pasaeneHus. CoequHeHus
10 U300PETEHUIO MOTYT CYIECTBOBATh B BHIE F'€OMETPHUYECKIX M30MepoB. M300peTeHne Takke
OTHOCUTCSI K COEIMHEHHSIM B IO CYLIECTBY YHUCTBHIX yuc (Z) wim mpanc (E) dopmax, wimm ux
CMECSIM.

CoenuHeHus O HACTOSIIEMY U300PETEHUIO MOTYT OBITh TIOJYYEHBI ITyTEM BBIACIEHHS U3
pacTeHHsI WJIM 4YacTU PACTEHUS, WIHM MyTeM JEePHBATHU3ALUHU BbIIEICHHOIO COENUHEHHS, HIIN
NyTeM JEepUBATH3ALMHA POACTBEHHOIO COENUHEHHs. METONUKHM BBIAENEHUS] U METOAUKU
nepuBatu3auuy MoxxHO HalTH B WO 2007/070985 1 W02014/169356.

Tepmun «coenunenue 6,7-3NMOKCUTUITIMEHOHA» OTHOCHTCS K COEAUHEHUIO, UMEKIIEMY

CJIENYIOIIYI0 YIJIEPOIHYIO LIUKINUECKYIO CTPYKTYpY:

Otu  coemuHeHUss  uMeOT  TpUIMKIO[9.3.0.0]TeTpanekaHOBY0O  CHUCTEMY  C
KOHACHCUPOBAHHBIM LHUKJIONPONAHOBBIM KOJBLOM, IPUCOEIUHEHHbIM K HIECTUYJIEHHOMY
KOJIbLLY. DTOKCH KOHAEHCUPOBAH C CEMUYWIEHHBIM KOJBIIOM B 6,7-TIOJIOKEHUH, & MATUYICHHOE
KOJIbLIO UMEET CTPYKTYpyY 1,2-eH-3-0H.

HCHOHBSyeMbIﬁ B HACTOAIIEM OOKYMEHTC TCPMHUH «IECJICBasA OIYXOJIb» OTHOCUTCA K
OIyXOJI, B KOTOPYHO HEMOCPENCTBEHHO JIOKAJIM30BAHHBIM 00pa30oM BBOASAT COenUHEHHE 6,7-
SIIOKCUTUTIJIMECHOHA.

HCHOJIbSyeMbeI B HACTOALIEM OOKYMCHTC TCPMUH «KHELEJICBAsA OIYXOJIb» OTHOCUTCA K
ONyXOJiM, B KOTOPYK COEAUHEHHUE O,7-3MOKCUTUIJINEHOHA HE BBOASAT HEMOCPEICTBEHHO
JIOKaJIM30BaHHBIM 00pa3oMm.

HecMoTpss Ha TO, YTO HEMOCPENCTBEHHOIO JIOKAJIN30BAHHOIO BBEJEHHUS B HELIENEBYIO
ONyXOJb HE MPOUCXOAMT, MOCE BBEACHUs HEMOCPENCTBEHHO B ILIEJIEBYIO ONyXOJb BO3HUKAET
perpeccusi HeLeJIeBON OMyXOJIH.

HCHOJ’IBSyCMbIﬁ B HACTOALIEM ANOKYMCHTC TCPMUH (IIE€PBUYHAsAA OIMMYXOJIb» OTHOCHUTCA K

NIepBOM OMyXOJIH, BO3HUKLIEH Y CyOBeKTa.
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Hcnonp3yemMblii B HACTOALIEM IOKYMEHTE TEPMUH «METACTATUYECKasl OIMyXOJIbY WIIH
«BTOPUYHAsI OMYXOJIb» OTHOCUTCSA K OMYyXOJH, KOTOpas Oeper Havaio W3 MEePBHYHOM OMyXOJH,
HO BBIpOCIIA B MeECT€, OTJIMYHOM OT MecTa MEepBUYHON OMyxonu. MeractaTuueckas WU
BTOPHYHAs OMyXOJIb MOXKET PAcIlONaraTbCsi B TOM JK€ OpraHe WJIM y4YacTKe, YTO U NepBUYHAs
OIyXOJIb, MJIX MOXET PACIIONaraThCsi B OPraHe WM y4acTKe, OTIIMYHOM OT MEePBUYHON OIyXOJIH.
Mertacratuueckast WJIM BTOPUUYHAS ONYXOJIb COAEPKUT TY K€ JIMHHUIO OMYXOJIEBBIX KJIETOK, YTO U
HepBUYHAsI OMyXOJIb.

CarennMTHAs OMyXO0JIb OTHOCHUTCSI K OTZEJIBHOM OIMyXOJIH, PACIOJIOKEHHON B mpenenax |
CaHTUMETpa OT NepBUYHON omyxonu. CaTeJuIMTHAs OMyXOJib MOXKET MPEACTABISTh COOOM
METACTaTUYECKY OIyXOJb WIH, B ciaydae Y P-MHIAyLUPOBAHHOW KOXKHOM IJIOCKOKJIETOYHOU
KapIIMHOMBI M KOJKHOM T€MaHTHOCApKOMBI, OMyXO0Jib, KoTopas nuddepernuponanacs de novo u3
NPEAPAKOBOTO MOJIS COIHEYHOTO KePaTo3a.

Hcnonp3yeMblii B HACTOSIIEM AOKYMEHTE TePMUH «3()(PEeKT CBHOETENs» OTHOCHUTCS K
rubesi ONMyXOJIEBBIX KJIETOK HIIM PErpecCHd OMyXOJeH, PacHOJOXKEHHBIX PsIOM C IeJIeBOH
ONyXOJIbI0, ToaBepraeMoi JjeueHnto. OTyXoseBble KIETKH, TOABEPKEHHbIE 3(deKTy
«CBUIETENS», XOTS U He TOABEPTAIOTCS HEMOCPEACTBEHHOMY JICUEHHIO, HAXOAATCS PSIIOM HITH B
HETIOCPEACTBEHHON OJIM30CTH OT LEJIEeBOH ONyXOJIM, TaK YTO OHH BCTYMAKOT B KOHTAKT C
KJIETOUHBIMUA CHUTHAJaMH, BbICBOOOXKIAEMBIMH H3 KIJIETOK IIeJIEBOM OMyXOJH, TAaKUMH Kak
aKTUBHbIE (POPMBI KHCIIOPOAA, IUTOKUHBI M JIUTAH/IbI CMEPTH.

Hcnonp3yeMblil B HACTOSIIIEM TOKYMEHTE TEPMUH «a0CKOANIbHBIN 3P EKT» OTHOCUTCS K
perpeccun OImyxoJsiel, KOTOpble He SBISIOTCS COCEJHUMHM K MECTy, B KOTOPOM HPOBOJST
JIOKAJM30BaHHYIO TEPaIlUi0, WJIM KOTOpbIE pPACIONIAraloTcsi B OTAalleHHOM Mecte. Omnyxouy,
NOJBEPKEHHbIE a0CKOMAIbHOMY 3(PPEKTy, CUUTAIOTCS OTAEIbHBIMH OIMYXOJSIMH, KOTOPBIE HE
HAXOMASITCS B HETMOCPENCTBEHHOM ONM30CTH (T.€. HAXOASTCS Ha PAcCTOsSHUU Oojiee 2 CM) OT
LIEJIEBBIX OMYXOJIeH, MOIBEPracMbIX JICUEHHIO, U NaHHbIE 3(P(EKTh OMOCPEnyIOTCS UMMYHHBIM
OTBETOM.

HenaBuo myisi abckonanbHbIX 3((EKTOB, IENEBBIX OMyXOJIEH U HELENEBBbIX OIMyXOoyeh
Obula TIpeNJIOoKEeHAa HOBAash TEPMUHOJIOTHS, TOCKOJIbKY OHH KOHKPETHO OTHOCSTCSI K BUAAM
BHYTpHOMyXoyeBoil mMmyHoTepanuu (Marabelle ef al., 2018). Dta TepMUHONOTUS HampaBieHa
Ha pasnuueHue adckomanbHBIX 3(p(eKTOB, KOTOpbIE BO3HHMKAIOT BHE TOJS OOJYyYEHHUS IMOCIe
pamuorepanuy, OT 3(pQeKToB, KOTOpble BO3HHMKAIOT B HE IMOABEPTraeMbIX JICYEHHIO OIyXOJIX
1OCJIe BHYTPHONYXOJEBOH IOCTaBKM TEpaliid B LeJNeBble OmyXxoid. B paMkax 3Tux
NPEAJIOKEHUH MTPEIaraeTcsi 3AMEHUTh TEPMHH «a0CKOTIANbHBIN 3PP EeKT» B ClyUasix, CBI3aHHBIX
C  BHYTPHONYXOJIEBOH  Tepamued, «aHEHEeCTMYeCKMMM HMMYHHbBIMU  OTBETAMH» |

«aHEHEeCTUYEeCKMMHU OIyxoyieBbIMU oTBeTamm» (Marabelle ef al, 2018). Hcnonb3yemslii B
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HACTOSIIIEM JIOKYMEHTe TepMHH «abckomanbHbId 3(PQPEeKT» OTHOCHTCS K aHEHECTHUYECKHM
MMMYHHBIM OTBETaM U AHEHECTUYECKHUM OITyXOJIEBBIM OTBETAM. DJHECTUYECKOE OMyXOJIEBOE
MOpaXeHUe, KOTOPOE MOABEPIIOCh BHYTPUOIYXOJI€BOM MHBEKLNH, YIIOMUHAETCS B HACTOSLIEM
JOKYMEHTE KakK «leieBasl ONyXOJb», U aHEHECTUYECKOE OIyXOJIEBOE IOPAXKEHUE, KOTOPOE
npencTaBisieT coO00H HEMHBELIMPOBAHHOE OIMYXOJIEBOE MOPAKEHUE, YIIOMUHAETCS B HACTOSIIEM
JNOKYMEHTE KaK «HELEJIEBAasi Oy XOJIbY.

Hcnonp3yemblli B HACTOALIEM JOKYMEHTE€ TEPMHUH <(JIOKAJIU30BAHHOE BBEIEHUE)
OTHOCUTCsI K BBEJICHHMIO HEIMOCPEICTBEHHO B LIEJIEBYIO OMyXxoJsib. Hampumep, nokanu3oBaHHOE
BBEJICHHE MOXKET IMPENCTaBJIsTh COOOW MECTHOE BBEIEHUE WJIM BHYTPHOIYXOJEBOE BBEICHUE,
KOTJja TEPAreBTUUYECKUI areHT BBOASAT HEMOCPEICTBEHHO B OMYXOJIb.

Hcnonb3yemblii B HACTOSLIEM JOKYMEHTE TEPMUH «PETPECCHsl OMyXOJW» OTHOCHUTCS K
YAaCTUYHOMY WJIM MOJHOMY HCUE3HOBEHMIO OIMyXOJIM. B HEKOTOPBIX CIydasx MOKET MNPOU30NTH
MOJIHAsL PEerpeccHs OMyXOJu, W ONyXOJjb Hcye3aeT. B apyrux ciaydasx MOKET MNPOU30MTH
YaCTUYHAsl PErpeccusi OMyXOJH, M ONyXOJb YMEHBLIAETCS B pa3Mepax, HO HE HUCYE3aeT
MOJIHOCTBIO.

Crioco0 cTUMY TUPOBAHUSI PETPECCHUU Oy XOJIH

Hacrosimee wu3o0pereHre OTHOCHUTCS K CHocoOy CTUMYJHPOBAHUS PErpeccCUd IO
MEHbIIeH Mepe OJHOH HelesIeBON OMyXOoJid y CyObeKkTa ¢ HECKOJIbKUMHE OMYyXOJISIMU, TIPU 3TOM
yYKa3aHHBIH CIIOCOO BKJIIOYAET BBEACHHE IO MEHbLIEH Mepe B OIHY IEJEeBYID OIyXOJb
coequHeHus1 0,7-3MOKCUTHIIMEHOHA WM ero (apMaleBTHUECKU MPUEMIIEMOHN COJM, Tae II0
MEHbLIEH Mepe OJIHa LieJieBasi OMyXOJib U 110 MEHbLIEH Mepe OlHA HeLlesieBasi OMyXO0Jib SIBISIOTCS
UMMYHOT€HHBIMH OMYXOJISIMH, U T€ BBEICHUE MPEACTaBisieT cOOO0 JOKaIM30BaHHOE BBEICHHE
110 MEHbIIIEN Mepe B OAHY LIEJEBYIO ONMYyXOJb.

B HekoTOpBIX BapuaHTax OCYILECTBJEHUS COEAUHEHUE O,7-3MOKCUTUTIIMEHOHA WU €ro
(bapMalleBTUYECKH MPUEMJIEMYIO COJIb BBOIST B OJHY IEJIEBYK) OIMyXOJib. B HEKOTOpPBIX
BapUaHTaX OCYILECTBJIEHUs] COEAUHECHUE 6,7-3MOKCUTUTIIMEHOHA BBOJSAT B EPBUUHYIO OMYyXOJIb.
B HekoTOpbIX BapuaHTax OCYIIECTBJEHHS COEAMHEHUE O,7-3MOKCUTUIVIMEHOHA BBOIST BO
BTOPUYHYIO OIMyXOJib. B Apyrux BapuaHTax oCyLIECTBICHUS COEAUHEHUE 0,7 -3MOKCUTUTTIMEHOHA
WM ero (papmManeBTUYECKH MPUEMIIEMYIO COJIb BBOIAT B OoJiee 4eM OIHY LEJIEBYIO OIyXOJlb,
Hanpumep 2-20 omyxoJei, Bkarouas 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19
wm 20 onyxouei. L{eneBbie OmyXoau MOTYT ObITh JIOKAJIM30BAHbI B OAHOM OpraHe WA B OJHOM
MeCTe BHYTPH WIH Ha MIOBEPXHOCTHU Tejla CyOBEeKTa, HAPUMED, MePBUYHAS OMyXOJb U OJHA WU
Oojiee CaTeJUTUTHBIX OMYXOJiel WM LEJIeBbIX OMyxoJied MOryT OBITh JIOKAJIM30BAaHBI B
HECKOJIbKIX OpraHaxX WJIM B HECKOJBbKHUX MECTaX BHYTPU WJIM Ha MOBEPXHOCTH Tejla CyOBEKTa.

Hanpumep, Gosnee uem onHa 1ieneBasi OMyXoJb MOXKET OBITh JIOKAJIM30BaHA B Pa3HBIX OpraHax
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WM B Pa3HbIX MECTaxX, HAaIpUMep OMyXOJb LIEH M OIMyXOJib, JIOKAJIU30BaHHAs Ha pyke. boiee
YeM OfHa LieJIeBasi OIMyXOJIb MOXKET MPEACTaBIATh COOOH MEPBUYHYIO ONMYyXOJb M OJHY HJIH
Oonee BTOpUYHBIX Omyxousieli, mnu Oojee ueM OfHa IieNieBas OMyXOJb MOTYT NPEACTaBIATH
co0oii bonee ueM OIHy BTOPUYHYIO OIyXOJIb.

Coenunenue 6,7-5TIOKCUTUTIIHEHOHA BBOIAT JIOKAJbHO IO MEHbLIEH Mepe B OIHY
LIEJIEBYI0 OMyXOJb. B HEKOTOpbIX KOHKPETHBIX BapMaHTax OCYIIECTBJIECHUS BBEICHHE
npencTaBisier coO0OM BHYTPHUOINYXOJIEBOE BBEAEHHE. B ApYyrux BapHaHTaxX OCYINECTBIICHUS
BBEJICHUE TMPENCTaBIsieT cOO0 MECTHOEe BBEIEHHE. B HEKOTOPBIX BapHAHTaX OCYIIECTBIICHHUS
OINyXOJIb TPEACTABIAET COOOH KOJKHYIO OMyXOJib WJIM TOIAKOXKHYKO OMyXOJb, HJIM OIMYXOJIb,
IOCTYITHYIO CHApY KM Tella, HalpuMep OMyXOJb, KOTOPYIO MOXHO MaJblUPOBaTh. B mpyrux
BapUAHTAX OCYLIECTBICHHS OMyXOJb MPEACTABISET COO0I BHYTPEHHIOK OIMyX0Jib. B HEKOTOPBIX
BApUAHTAX OCYLIECTBIEHHs, IJ€ OIMyXOJb MPEACTABIsIET COOOW pPACIONOKEHHYIO BHYTPH
OIyXOJIb, JIOKAJHM30BAHHAs JOCTaBKA MOXET OCYINECTBISATBCS BO BPeMsl XUPYPrUUECKOM
Olepalyy, KOrja OIMyXOojb OOHaXK€Ha W B HEE MOXKHO JIOKAJIbHO BBOIUTH COEIMHEHHE
STIOKCUTHUTJINEHOHA. B pyrux BapuaHTax OCYIIECTBJICHHUS OMyXOJb JIOKAJIW30BAaHA BHYTPH, U
COEMHEHNE SIMOKCUTHUIVIMEHOHA MAOCTABISIOT IMYTEM WHBEKIMHU IO KOHTPOJIEM CPEICTB
BU3yaIM3allM, HANpUMep TOA  KOHTPOJIEM  SHIOCKOIUYECKOTO  yJIbTPa3ByKa  WIH
CTEPEOTAKCHUYECKOW BH3yaln3alui. B HEKOTOPHIX KOHKPETHBIX BapUAHTAX OCYLIECTBICHUS
OIyXOJIb IOCTYTTHA CHAPY KU TeJa.

B HekOTOpBIX BapmaHTax OCYLIECTBJIEHMs IO MEHBLIEH Mepe OHA HelleJeBasi OIyXoJb
HpeCTaBIsieT cOO00 €AMHUYHYIO OINyXOJjb. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS MMEETCS
OJlHa HelLeNeBas OMyXojib. B Apyrux BapuaHTax OCYIIECTBJIEHUs IO MEHbLIEH Mepe OnHa
HelleJieBast OMyXOJIb MPEACTABISIET COOON OoJiee YeM OfHY OMmyXoJib, Hanpumep 2-20 omyXoseH,
Bkrouas 2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19 unu 20 onyxoneii. Henenesbie
OIyXOJIU MOTYT OBITh JIOKAJTM30BAaHbI B OJHOM OpPTraHE WJIM B OJHOM MECTE BHYTPH WU Ha
NIOBEPXHOCTH Tejla CyOBeKTa, HAPUMEP MEePBUYHAS OMYXOJb U OJHA WM OOJiee CaTeUTUTHBIX
OIyXOJIeH WJIM HELEeNIEBbIX OMyXOJIeH MOTYT OBITh JIOKAJM30BaHbI BO MHOTHUX OpPraHax WJIH BO
MHOTHX MeCTaX BHYTPH HJIM Ha TIOBEPXHOCTH Teja cyObekra. Hampumep, Oomee opmHOM
HELIEeJICBOH OMyXOJIM MOKET OBITh JIOKAJIN30BAHO B PA3HbIX OpPraHax WM B pa3HBbIX MeCTax,
HanpuMep OIyXOJNb IIed W OIMyXOJib, JIOKAJIN30BaHHAs Ha pyke. bomee ueM omHa Heuenesas
OIyXOJIb MOXKET TPENCTAaBJATH COOOH MEpPBHUUHYIO OMyXOJb M OAHY WiIH Oojiee BTOPUYHBIX
omyxojiell uinu 0ojiee 4eM OfHAa HeleJieBash OMyXOJb MOXET MPEACTaBIsATb coOoil Oonee dyem
OJIHy BTOPHYHYIO OMyXOJb. B HEKOTOpPBIX BapHaHTaX OCYLIECTBIEHMs IO MEHBIIEH Mepe OIHa
HelleJieBasi OMyXOJb MPENCTaBiseT COOOH MO MEHbLIeH Mepe OfHY OINyXOJb-«CBUAETENb». B

HEKOTOPBIX KOHKPETHBIX BAPHAHTAX OCYLIECTBIEHMs HELENeBasi OIMyXOJb MPENCTABISET COOOM
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[0 MEHbIIEH Mepe OHY OIyXOJb, YIAJIEHHYI0 OT MECTa LEJeBOW OMyXOJH M TMOABEPKEHHYIO
abckomanmpHOMY 3 dexTy. B HEeKOTOphIX BapuaHTax OCYIIECTBJICHHS [0 MEHbIICH Mepe OIHa
HelleJieBast OMyXOJb MPEACTABISIET COOOM MO MEHbIIEH Mepe OHY OIyXOJb-KCBUAETEIb» U T10
MEHbLIEH Mepe OfHY OIMyXOJb, YAAJEHHYIO OT MeCTa LeJIeBON OMyXOJH, KOTOpas MOJBEp)KEHa
abckonanpHOMY 3 dekTy.

ITo meHbILIEH Mepe OfiHA LieNieBasi OMyXOJb U MO MEHbLIEH Mepe OJJHa HeLesIeBas OMyX0JIb
SBJSIIOTCS. MMMYHOT€HHBIMH ONyXOJisIMH. VIMMyHOTE€HHBIE OIYyXOJIM TPEACTABISIIOT COOOM
OMNyXOJIM, BOCIPUMMYHUBBIE K OIOCPENOBAHMIO MMMYHHOW cucteMoil. Hampuwmep, nedeHue
LIEJIEBOH OIMyXOJIM MOJKET BKJIFOYATh WHAYKIHIO BOCTIAIUTEIBHOTO OTBETA, HEKPO3 OMyXOJIEBBIX
KJIETOK, CTHUMYJSILUIO JEHIPUTHBIX KJIETOK M AKTUBALMIO LUTOTOKCHYECKUX T-KJIETOK, W
HelleJieBasi ONMyXOJb BOCHPUHMMYHMBA K BO3HUKAIOIINM B pPE3yJIbTaTeé MMMYHHBIM OTBETaM B
opranusme. MIMMyHOre€HHbIE ONYXOJIM XapaKTEPU3YIOTCSl BBICOKOH MyTallMOHHOW Harpy3Kou
onyxomu (TMB). Bricokas TMB sBnsiercs KOMMYeCTBEHHOH Mepod oOmero 4ucia
COMAaTHYECKUX HECHHOHMMHYHBIX MyTallMid B pacueTe Ha KOOUPYIOIIYI 0O0JacTh TIeHOMa
onyxomi. TMB MOXHO M3MEPHTDh B ONyXOJIH IyTeM CeKBeHUpoBaHus Bcero reaoma (WGS) num
HALlEJICHHOTO Ha TeHbl cekBeHuposaHus (Meléndez er al,, 2018). Ilpenmomaraercs, dTo
OIyXOJIEBBIE KJIETKU C BBICOKMM ypoBHeM TMB umerot Oonblile HEOAHTUTEHOB, KOTOPBIE MOTYT
pacro3HaBaTbesi OOPIOLIMMHUCS C pakoM T-kJeTKaMu B MUKPOOKPY KEHUHU OMyXOJH. Y3HaBaHUE
HEOAHTUI'eHOB T-KJIeTKaMU CTUMYJIUPYET MPOTHBOOITY XOJIEBBIH UMMy HHBII OTBET.

BHyTpeHHss1T HMMMyHOT€HHOCTb PAKOBBIX KJIETOK 3aBHCUT OT HX CIIOCOOHOCTH
WUHAYLUHPOBATh CHEeUU(pUYECKUH HANpaBlE€HHbI HAa OMyXOJb HMMMYHHBIH oOTBeT. Takas
UMMYHOT€HHOCTb OOYCIJIOBJIEHA, B IEPBYI0 OYepelb, COMATHYECKHMMH MyTAalUSMH, KOTOpbIE
3aCTaBJIAIOT PAKOBbIE KJIETKH 3KCIPECCHPOBATH OmyXosecnenuduyueckue MyTaHTHble OelKu
(Ha3pIBacMble HEOAHTUT'€HAMH), KOTOPBIE HE SKCIPECCHPYIOTCS B HOPMAJbHBIX KJIETKax. bbuio
NPOIEMOHCTPUPOBAHO, YTO 4YAaCcTOTa TAaKMX MyTallMd M, CJIEIOBATEIbHO, MOTEHIHAIbHAS
HEOAHTUT'€HHOCTb OIYXOJIEBBIX KJIETOK 3aMETHO pa3JIM4aeTcss Ui pPasHbIX THUIOB paka
(Schumacher & Streiber, 2015). TMB sBisercss LIMPOKO MNPHU3HAHHBIM CYpPPOTaTHBIM
NOKa3areseM 3TOH MOoTeHuuanbHOW HeoaHTHreHHoctH (Gibney ef al., 2016), mpu 3ToM OBLIO
MOKA3aHO, YTO CPEOHHMH-BBICOKUI ypoBeHb TMB mpenckasbiBaeT ONaronpusiTHbI MCXOX IS
psila THUIOB OMYXOJieH y MaLWeHTOB, MOJYYAIOUINX MOHOKJIOHAJIbHBIE AHTUTENA, KOTOpBIE
UHTUOUPYIOT 3amporpaMMupoBaHHyr0 cMmeptb | (PD-1) uiam COOTBETCTBYIOIIMH JIMTAHA
(Goodman ef al., 2017; Yarchoan et al., 2017). Mcnonb3ys onyOankoBaHHbIE naHHBIE 0 TMB,
nonyuenHele n3 100000 renomoB uenoseka (Chalmers er al, 2017), MOXHO mNpenckasaThb
KOHKpPETHBIE THUIIBI paka, KOTOpble OyAyT UMeTh HAMOONBIIYI0 BEPOATHOCTb T€HEPUPOBAHMS

CHUCTeMHOro a0CKonaJbHOTO 3P dekTa B HEe MONYHAIOUUX JEUeHHE OMyXOJIsiX MOCIEe BBENEHUS
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COEAMHEHUI 3TIOKCUTHUITIMEHOHA B OfHY WM Oonee meneBbix omyxoseil. M3 167 tumos paka,
nepeuncieHHbix B Chalmers ef al., 6po unenTuduuuposaHo 36 THIIOB paka CO CPEIHUM H
BbICOKUM ypoBHsMU TMB (B cootBercTBuM ¢ onpenenenneM Goodman ef al. 2017) Ha ocHOBe
Haymaus (1) MequaHHOTO YHClia MyTauuid Ha Merabasy Oosee S, wnu (2) nmpucyTcTus Oosee uem
10% cny4aeB, wumeromux Oojee 20 Myrtauumii Ha Merada3y. B HeKOTOprIX BapHaHTax
OCYLIECTBJICHUS] UMMYHOT€HHAsl ONyXOJb MPEACTAaBIsAET COOON OIMyXOb, NMEIOIIYI0 YPOBEHb
TMB ot cpenHero 10 BBICOKOIO, YTO OMPENENSIOT JMOO KaKk MeIUaHHOE YHCIIO MyTaluil Ha
meraba3y Oounee S, mubo kak npucytcrBue 6ojee 10% cnydaes, umeromumx Oojee 20 MyTaruii Ha
Mmeradasy.

B HeKOTOpBIX BapHaHTAaX OCYLIECTBICHHS HMMMYHOT€HHAas OMyXOJb BBIOpaHA W3
MEJIAaHOMBI, 0a3aJIbHOKJIETOYHOH KapLHUHOMBI, IUIOCKOKJIETOYHONH KapIMHOMBI, KapLUUHOMBI H3
KJIETOK Mepkens, KapIUHOMBI JIETKUX, KapUIMHOMBI MOYEBOIO IMY3BIps, JUM(OMBIL,
aJCHOKapPLMHOMBI MOJIOYHOM >KeJIe3bl, IeNaTOUe/UIFOJISIPHON KapLUHOMBI, MOYE€YHO-KJIETOYHON
KapLUHUHOMBI, MENYJUBIPHOH KapLUHOMBI, KOJOPEKTAJIBbHOIO paka, MMCTHOLUTAPHOW CAPKOMBI,
I€MaHTHOCAPKOMBI WJIM MAaCTOLIUTOMBI (OIyXOJIb TYYHBIX KJIETOK). B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHUs] MUMMYHOT€HHAsl ONyXOJb BBIOpAaHA W3 MENAHOMBI, BKIFOYas TEPBHYHYIO
MENaHOMY U MeNaHOMy TOJIOBBI U ImeW, OazanpHOkyeTouHOro paka koxku (BCC),
IUIOCKOKJIETOYHON KapuuHOMbI KOkH (SCC), MIIOCKOKJIETOYHON KapLMHOMBI TOJIOBBI M INIEH,
IUIOCKOKJIETOYHOM ~ KapLUMHOMBI ~ NHINEBOJA, IUIOCKOKJIETOYHOM  KapLUHOMBI  JIETKOTO,
TUIOCKOKJIETOYHOM KapIMHOMBI 33[HEr0 IMpPOXONa, IUIOCKOKJIETOYHOM KapLHHOMBI MPSMON
KUIIKH, TIOCKOKJIETOYHON KapLUHOMBI LIEHKH MAaTKH, TUIOCKOKJIETOYHON KapIMHOMBI BYJIBBBI,
KOJIOPEKTAJIbHOTO paka, KapLUHOMBbI W3 KJIETOK Mepkens, KpPYNHOKJIETOYHOH KapLMHOMBI
JIETKOTO, KPYIMHOKJIETOUYHOW HEWPOIHAOKPUHHON KapLUMHOMBI JIEFKOTO, MEJIKOKJIETOUYHON
Henu(pPepeHIMPOBAHHON KAPIMHOMBI JIETKOTO, HEMEJIKOKJIETOYHOH KapLHMHOMBI JIETKOTO,
CapKOMATOMJHOW KapIMHOMBI JIETKOTO, AaJ€HOKAPILMHOMBI JIETKOTO, aJ€HOCKBAMO3HOM
KapLUHUHOMBI JIETKOTO, KapPIITHOMBI MOYEBOTO IY3bIPs, YPOTEIHATIBHON MEePeXOIHO-KJIETOYHON
KapuuHOMbI MoueBoro my3bipsi (TCC), mepBUUHON ypOTEIHaIbHON KAPLIUHOMBL, YPOTEIHATbHON
KapLHUHOMBI MOYETOUYHHKA, UG Py3HON B-KpyMmHOKIETOYHOH TUM(POMBI TIUM(PATHYECKUX Y3JIOB,
B-knerounoit mumdombl muMpaTHUIecKuX y3J0B, (POJUTHKYISAPHON JTUMGPOMBI JTUM(PATUIECKIX
y3JIOB, TNEPBUYHOM CAPKOMATOMAHON KAPLUMHOMBI, YPOTEIHAIBHONW CapKOMBI  IOYKH,
aJICHOKAPILIMHOMBI  JKENy[Ka KHIIEYHOTO THIA, aJCHOKAPLUHOMBI SHAOMETPUS MAaTKH,
AHTHOCAPKOMBI MSITKUX TKAHEH, KapLUHOMBI TNPUAATKOB KOXH, KApLIUHOMBI TMHIIEBOAA H
aJleHOKApPLMHOMBI MMUINEBOJA. B  HEKOTOPbIX KOHKPETHBIX BAapUAHTaX OCYILIECTBICHUS
MMMYHOT€HHAasl OIyXONlb BbIOpaHa u3 0Oa3anbHO-KkieTo4HOH KapuumHoMel koxku (BCC),

IUIOCKOKJIETOUHON KapuuHOMbl koxku (SCC), mnepBHYHON IUIOCKOKJIETOYHOM KapLMHOMBI,
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MeJIaHOMBI, IEPBUYHON MEJIAHOMBI, MEJIAHOMBI T'OJIOBBI U II€H, KAPLITHOMBI U3 KJIETOK Mepkers,
KPYITHOKJIETOYHOH KapILMHOMBI JIETKUX, JUM(OMBI nuMpaTHuecKkux y3ioB, auddys3Hoit B-
KPYITHOKJIETOYHOH JIUM(OMBI 1 aHTHOCAPKOMBI MATKUX TKaHEH, 0COOEHHO 0a3allbHO-KJIETOYHON
kapuuHoMbl kKoxu (BCC), minockoknerounoit kapuuaoMsl koxku (SCC), menanomsl, auddy3HOiA
B-kpynHOKI€TOYHOH TUM(POMBI TUM(ATHUECKHUX Y3JI0B M AHTHOCAPKOMBI MSATKUX TKaHEH.

CyObekT, KOTOpBIi MOXeT OBITh TOABEPTHYT JIEYEHHIO C HCIOJIb30BAHUEM
KOMOWHHUPOBAHHOM Teparuu, MpeaCcTaBisieT COOOH MIIEKOMUTAOIIEe, ITULLY, BOJHOE JKUBOTHOE,
TaKOe Kak pbida WM penTiius. B HEKOTOPBIX BapUAHTAX OCYINECTBJIECHUS CyOBEKT
NpeACTaBysieT COOOH YeNoBeKa, TabopaTOPHOE KUBOTHOE, TAKOE KaK MPHUMAT, MBIIIb, KPbICA UJIH
KPOJIHK, JKHBOTHOE-KOMITAHbOH, TaKO€ Kak coOaka MM KOIIKa, paboyee KMBOTHOE, TAKOE Kak
JIOIIAb, OCEN | T.IL, CEIbCKOXO3HCTBEHHOE JKUBOTHOE, TAKOE KaK KOPOBa, ObIK, CBUHbBS, OBLIA,
K03, OJICHb, JIaMa, aJIbllaka U TOMY MOAOOHOE, WM COAepIKaIleecss B HEBOJIE JUKOE JKUBOTHOE,
TaKO€ KaK >KMBOTHBIE B 300MapKaxX WM MapKax IWKOH MPUPOABI, BKJIIOYAs JIbBOB, JIEOMAPIOB,
renapza, cjoHa, 3e0py, aHTuiony, xkupada, Koaja, KEHI'Ypy U PENTHIINH, TAKHe KaK KPOKOINJIBI,
AMIEPUIbl, 3MEH M T.I., NTUIY, OCOOEHHO CONEPIKAIIYIOCS B HEBOJIE MNTHUIy, TAKYK Kak
BOJIHUCTBIN NMONYTal4YuK WA KaHAPEWKa, Kakaay, MaJeHbKUHI NONyran, apa, Nonyran U T.I., UIx
pbI0y, 0cOOEHHO pBIOY B HEBOJIE, TAKYIO KaK Tpomuueckas pbida (ppidba-3edpa, rymmy, cuaMcKas
OotitioBasi ppida, pbIOA-KIIOYH, KPacHBIM HEOH U T.I.), AIb(UHBI, KUTHl U T.I. B HEKOTOpPBIX
KOHKPETHBIX BapHaHTax OCYLIECTBIEHUS CYOBEKTOM SIBIIIETCS 4YEJOBEK WJIHM >KHBOTHOE-
KOMITaHBOH.

«O¢pdexkTuBHOE KONUYECTBO» O3HAYAET KOJMYECTBO, HEOOXOAMMOE Ui IO MEHbIUeil
Mepe YaCTUYHOIO JOCTIIKEHMs JKEIaeMOro OTBETa, TAKOrO KakK perpeccHust OMyXOJH. ITo
KOJIMYECTBO BApPbUPYETCST B 3aBHCUMOCTH OT 3I0POBbsI M (PU3HUECKOrO COCTOSIHUS
WHIUBUAYYMa, TOAJISKAINErO  JICYCHHIO, TAKCOHOMUYECKOH Tpynmbl  HHIUBUIYYMA,
MOJUIKALIETO JICYEHHIO, COCTaBa KOMIO3HMIIMH, OLEHKH MEIULMHCKOH CHTyallud U IPYTUX
cootBeTcTBYOIUX (hakTopoB. Ilpenmonaraercs, 4o 3¢ (PeKTHBHOE KOIUYECTBO COENUHEHHS
6,7-3TIOKCUTUIIIMEHOHA OyIeT HaXOAWTbCS B OTHOCHTEIBHO MIMPOKOM IHAINa3OHe, KOTOPBIH
MO3KET OBITh OMpeNesieH C MOMOINBIO OOBIMHBIX HCClienoBaHUM. D(PPEeKTHBHOE KOJUYECTBO B
OTHOILIEHUU MAIlMEeHTa-4eJIOBEKA, HAPpUMep, MOXKET HaXOIUThCS B quamnasoHe ot okono 0,1 Hr
Ha KI Macchl Tema 70 1 r Ha K- Macchl Tesla Ha JO3UPOBKY. JlO3MpOBKA MPEANOYTHTEIHHO
HAXOIUTCS B AMana3oHe oT 1 MKr 70 1 T Ha KT Macchl Tela Ha TO3UPOBKY, HAIPUMEDP, HAXOTUTCS
B auamnasoHe or 1 mr 1o 1 r Ha Kr maccel Tejla Ha AO3UPOBKY. B omHOM BapuanTe
OCYILECTBJIEHUs JO3UPOBKA HAXOAUTCA B Auamnaso”e oT 1 mr po 500 mMr Ha Kr Macchl Teia Ha
NO3UPOBKY. B npyroMm BapuaHTe OCYILIECTBJICHUS 032 HAXOAUTC B nuamnazoHe ot 1 mr no 250

MI' Ha KI' MaCChbI T€JIa Ha O03Y. B eme onHom BAPUAHTE OCYIICCTBIICHUA NO3UPOBKA HAXOOUTCS B
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nuanaszoHe ot 1 mr no 100 Mr Ha Kr Maccel Teja Ha JO3UPOBKY, Hampumep, 10 50 mMr Ha Kr
MaccChl Teja Ha AO3UPOBKY. B eme ogHOM BapuaHTe OCYLUECTBJEHUS AO3UPOBKA HAXOAUTCS B
auanaszoHe oT 1 MKr A0 1 Mr Ha Kr MaccChl Tejla Ha JO3UPOBKY.

Coenunenue 6,7-3MOKCUTUTIIMEHOHA BBOJAAT JIOKAJIM30BAaHHBIM CIIOCOOOM B OITYXOJIb.
BBonumass no3a paccuMTBIBAETCS B 3aBHUCHUMOCTU OT pasmepa omyxonu. Kak mnpasuio,
JIEKapCTBEHHOE CPENCTBO BBOIST B KOJHYECTBE, cocTaBisnomeM oT 5% po 50% obbema
pacTBOpa JIEKapPCTBEHHOI'O CpeAcTBa 6,7-3TOKCUTHUIJIMEHOHA @ 0ObeM omyxonu. PacTtBop
coequHeHus1 O,7-3TOKCUTUIIIMEHOHA OOBIYHO UMeeT KOHUeHTpauuio or 0,2 mo S wmr/mi,
Hanpumep ot 0,5 1o 2 mr/ma wim ot 1 g0 1,5 mr/mi. B HEKOTOpPBIX BapraHTaxX OCYLIECTBICHHUS
JIO3bI coeuHEHUs1 O,7-3TOKCUTHUTIIMEHOHA HaxoasTcs B auamazoHe or 0,005 mr mo 5,0 mr
COeMHEHHs Ha KyOH4ecKuii cM o0bemMa omyXxoJu, B 4acTHOCTH OoT 0,01 Mr 10 2 Mr coequHeHusI
Ha KyOnueckuii cM o0beMa omnyxodu, bosee nmpeanourutesibHo ot 0,1 mr o 0,75 Mr coenuHeHHs
Ha KyOH4YeCcKHil cM 0ObeMa Oy XOJIH.

PexxuMbl 103MPOBaHUS MOTYT OBITH CKOPPEKTHPOBAHBI JJIsi 00ECIIEYeHUS] ONTHMAaJIbHOTO
TEepPaneBTUYECKOrO OTBETA.

Jlo3a coenuHeHus1 6,7-3TMOKCUTHTIIMEHOHA MOXKET MPEACTABISTh COO0H ENMHUYHYIO 103,
BBOJUMYI0 B K&KIYH LEJEBYI0 OMyXOJb, B 3aBUCUMOCTH OT pa3mepa Omyxoyiu. B HEKOTOpbIX
BApUAHTaX OCYLIECTBJIEHHUs 7032 MOXKET ObITh MOBTOPEHA OIWH WIJIM HECKOJBKO pas, €CIU B
LIeJIeBON OMyXOJIH He ObUI MOJIy4eH MOJHBIM OTBET Ha NMepBOHAYANbHYIO 103y. B mocienyromem
coeuHEeHHue O,7-3MOKCUTUINIMEHOHA MOXHO BBECTH JIOKAJIILHO B HELEJIEBYIO OIyXOJlb, €CJIA HE
ObLT MOJTyYeH MOJIHBIN OTBET NMPH BBEACHUH HAYAJIBHOH JI03bI B LIEJIEBYIO OMyXOJb.

Coenunenus 6,7->TOKCUTUTIIMEHOHA

B HexkoTOpbIX BapuaHTaX OCYILECTBJEHUS COeAUHEHUe O,7-3TIOKCUTUTIIMEHOHA

npeacTaBisieT codoit coennnenue Gpopmybl (I):

- (D,

WIA €ro TeOMETPUYECKUH H30Mep, WM CTepeonusoMep, WiIH (apMaLeBTHUECKU
MIPUEMIIEMYO COJIb;,

rae

R1 npencrasnsier coboii Bonopoxa wiu Ci.6-aJIKI,
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R> mpencrasnsier coboii —ORy;

R; mpencrasnsier coboii -OH mmu —ORy;

R4 u Rs HezaBucumo BeIOpaHb! U3 Bogopoaa u Ci-ankuia;

R¢ mpencrasnsier coboii Bonopoxa uiu —Ro;

R7 npencrasisier coboit ruapokcu uimm -OR o

Rs nmpencrasisier coboit Bogopon mu Ci.6-aJKu,

Ry npencrasnsier codoit -Ci.xo-ankun, -Cazo-ankenut, -Co-po-ankuami, -C(O)Ci-20-amku,
-C(0)Caa0-ankenmn, -C(O)Caao-ankunuy, -C(O)umknoankun, -C(O)Ci-10-aIKUIIHUKIOATKIIT, -
C(0)Ca-0-ankernnmuukioankui, -C(O)Cr.o-ankuanmmuknoankmwi, -C(O)apun, -C(O)Ci-10-
ankunapui, -C(O)Ca-o-ankenunapun, -C(O)Crao-ankununapun, -C(O )Ci-o-ankun-C(O)R11, -
C(0)Cs-10-anmkenun-C(O)R11, -C(0)Cr-10-anxuamn-C(O)R11, -C(O)Ci-10-ankun-CH(OR11)(OR11),
-C(0)Cz-10-anxermn-CH(OR11)(OR11), -C(O)Ca-10-anmkunnn-CH(OR11)(OR11), -C(O)Ci-10-anxun-
SR11, -C(O)Ca.0-ankenmn-SRi1, -C(O)Cr.o-ankunmn-SRi1, -C(O)Ci-0-ankun-C(O)OR1n, -
C(0)Cs-10-ankenun-C(O)OR11, -C(0)Ca-10-anxkuauna-C(O)OR11, -C(O)Ci.ro-ankun-C(O)SR11, -
C(0)Cs-10-ankenun-C(O)SR 1, -C(O)Cr-10-ankunmn-C(O)SR11,

O O
_C(O)C1_103JIKPIJ‘I'L\'_R11 , —C(O)Cz_maJIKeHHH—L\‘—R”

HIH
Q

—C(0)Coroankummn~——Ry;

Rio mpencrasnsier codoit -Cig-anku, -Cr.s-ankenmn, -Cag-amkunaun, -C(0)Ci.¢-anku, -
C(O)Crs-ankenun, —C(O)Crs-anxkunami, -C(O)apun, -C(O)Cis-ankumapun, -C(0)Car.s-
ankeHunapui, -C(0)Ca6-aNKMHUTAPUI, U

Ri1 mpencrasnsier coboit  Bomopox, -Ci.po-ankmn, -Cor.jo-amkenun, -Ci.jo-aJIKMHUII,
LUK JIOAJTKUJT UJTH AP,

rae Kaxkaas aJIKhJibHasA, aJIKCHUJIbHasA, AJKWHWJIbHAasA, LHUKJIOAJIKWUJIbHasA HWJIN apHJIbHasA
rpyImna HeoOs3aTeNbHO 3aMEIICHA.

B HeKkoTOpbIX BapuaHTaX OCYINECTBJICHUS COEIUHEHHE 3MOKCUTUIIIMEHOHA (hopmyiel (1)

npencTasisier codoit coenuaenue dpopmy bl (1I):

.. (I,
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WIM €ro TeoOMEeTPUYEeCKUH H30Mep, WM CTepeou3oMep, WM (hpapMaleBTHUECKH
npuemsiemMyto coib; rae Re, R7 1 Ro nmerot 3Hauenus, onpenenennsie ans popmys (I).

B HexoTopsix BapuanTax ocymectsierus Gopmya (I) u (II) ankunbHas wim ankeHUIbHAS
rpynna Rz w/unu R3; unu Ry npencrasnser cobolt pa3BeTBIEHHbIE aJKUIbHBIE WIN AJKEHUJIbHbBIE
TPYIIIIBL

B HexoTOpBIX BapHaHTaX OCYIIECTBJICHUS aJKWIbHAS WIN aJIKeHUJIbHAS rpynna Ry w/nnm
R3 wnu Ry umeet nnuHy nenu npomeskyTodHoi ruapododbHocTu, Hanpumep Ca, Cs wu Ce.

B HekoTOpBIX BapmaHTax ocyliecTBieHus ruapokcurpynmna C20 3amerneHa anuibHON
rpynmnoii  (Re), wHampumep, anerun(-C(O)CH3), -C(O)CH>CH3, -C(O)CH(CH3); wmm -
C(O)CH2CH:CHs.

B HEKOTOpbIX BapUaHTaX OCYINECTBJCHHUS aJKWIbHAS, AIKEHWJIbHAS, AJKUHIJIbHAS,
LUKJIOAJKUIbHAS WM apWibHAs TPYIIbl HEOOS3aTeNbHO 3aMeLIeHbl TPYMNOil TajJoreHos,
BbIOpaHHBIX M3 (TOpa, Xyopa, Opoma u ioma, ocobeHHO ¢Topa U xjopa. B HEKOTOpPBIX
BapUAHTAX OCYILUECTBJCHHUS AJKUJIbHBIC, AJKEHIJIbHbIC, AJKHHUJIbHBIE, LHUKJIOAJKUIbHbIE WIN
apuibHble TIpynnbl cnokHbiX 3¢pupos mpu R’ u R'Y HeobssarenbHo 3aMerneHbl rpymmoi
rajloreHoB, BBIOpaHHBIX U3 (ropa, xymopa, Opoma u ioma, ocobeHHo ¢ropa m xyopa. B
HEKOTOPBIX KOHKPETHBIX BapuaHTax ocymectsieHust ¢Gopmyn (I) mwmm (II) BbmonHsercs omHO
WJIN HECKOJIBKO M3 CIIEYIOIIEro:

R1 nmpencrasnsier coboii —C-3-anmku, B yactHocTH, —CH3;

R> mpencrasmsier coboit  -OC(O)Cizo-anxun, -OC(0)Caao-ankenun, -OC(O)Ca-o-
AJIKMHUIL, -OC(O)ukmoanku, -OC(0)C1-10-aNKHITUKITOATKUI, -0C(0)Ca-10-
ankeHuuukioanakui, -OC(0)Ca.o-ankunmnuukioankui, -OC(0)apun, -OC(O)Cy.j0-amkunapun,
-0OC(0)Cs-10-ankenmnapui, -OC(0)C-jo-ankunaunapui, -OC(0)Ci.10-ankun-C(O)R11, -OC(0)Cs-
10-ankeHnn-C(O)R1,  -OC(0)Ca-ro-ankuauna-C(O)R11,  -OC(O)Ci.10-ankun-CH(OR11)(OR11),
-0OC(0)Cz-10-ankenmn-CH(OR11)(OR11), -OC(O)Cz-10-ankuann-CH(OR11)(OR11), -OC(O)Ci-10-
ankun-SR11, -OC(0)Caio-ankenun-SRii, -OC(O)Cs.io-ankuuun-SRi1, -OC(O)Ci-10-ankun-
C(O)OR11, -OC(0)Csr-10-ankenun-C(O)OR 11, -OC(O)Cs.10-ankuuun-C(O)OR11, -OC(O)Ci-10-
ankun-C(O)SR11, -OC(0)Cso-ankenun-C(O)SRi1 umu  -OC(0)Ca-r0-ankunaui-C(O)SR11; B
YaCTHOCTH, -OC(0)Ci-10-anku, -OC(0)Ca-10-ankenu, -OC(0)Cz-10-ankuHu",
-OC(O)muxnoankun, -OC(0)Cr-o-ankuniuknoankmit, -OC(0)Ca-10-aNKEHUIIUKIOATKWI, -
OC(0)Cr-r0-anxunmwmmuknoankmwn win -OC(O)apun;, Gonee xoHkperHo -OC(O)Cis-ankwu, -
OC(0)Crs-ankenun wnmu -OC(0)Cors-anxuaun uian -OC(O)Cas-ankui, -OC(0)Cis-amkeHun
i -OC(O)Ca-6-ankuHu,

R3 mpencraBmsier coboit  -OC(O)Cizo-anxun, -OC(0)Caao-ankenun, -OC(0)Ca-o-

AJNIKWHUIL, -OC(O)uuknoanku, -OC(0)C1-10-aNnKHILUKIOATKUTL, -OC(0)Ca-10-
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ankenunuuknoanakui, -OC(0)Ca-o-ankununukioankui, -OC(0)apun, -OC(O)Ci.10-ankunapu,
-0OC(0)Cs-10-ankenunapu, -OC(O)Ca-1o-ankununapui, -OC(0)Ci.1o-ankun-C(O)R11, -OC(0)Co-
10-ankeHnn-C(O)R11,  -OC(0)Ca-ro-ankuaui-C(O)R11,  -OC(O)Ci.10-ankun-CH(OR11)(OR11),
-0OC(0)Cz-10-ankenmn-CH(OR11)(OR11), -OC(O)Cz-10-ankuaun-CH(OR11)(OR11), -OC(O)Ci-10-
ankmi-SR11, -OC(O)Ca-0-ankerun-SRi1, -OC(O)Cr.i0-ankuumn-SRi1, -OC(O)Ci.10-ankui-
C(O)OR11, -OC(0)Cs.10-ankenun-C(O)OR11, -OC(O)Cs.10-ankunun-C(O)OR11, -OC(O)Ci.10-
ankun-C(O)SR11, -OC(0)Ca-10-ankenun-C(O)SR11 wmu  -OC(0)Ca.10-ankunun-C(O)SRi1; B
YaCTHOCTH, -OC(0)Ci-10-anku, -0OC(0)Cs-10-ankenun, -0OC(0)Ca-10-ankuHum,
-OC(O)muxnoankuwn, -OC(0)Cr-o-ankunuknoankmwt, -OC(0)Ca-10-aNKEHUIIUKIOATKWI, -
OC(0)Cr-r0-amxunmwnmuknoankmwn win -OC(O)apun;, OGonee koHkperHo -OC(O)Cis-ankwi, -
OC(0)Crs-ankenun wunu -OC(O)Crs-ankuaun wiu -OC(O)Crs-ankuaun wmm -OC(0)Cy.6-
ankui, -OC(0)Ca-s-ankenun wnu -OC(0)Cs6-aTKHHII,

R4 1 Rs HezaBucumo BoiOpanbl u3 -Ci3-ankuna, B yactHoctH, —CHj3;

Rs mpencraBmsier coboii Bomopon, -C(O)Cis-amkun, -C(O)Crs-ankenmn, —C(O)Cas-
ankuann win —C(O)apwr;, B yactHoctH, Boaopon, -C(O)Cis-ankmn, -C(O)Ca3-aNkeHHT Win —
C(0)Cz3-ankunamn, donee koHKpeTHO, Bogopon wiu —C(O)CH;;

R7 mpencrasnsier coboii ruapokcun, -OC(O)Cig-amkun, -OC(O)Crs-amkeHun wmm —
OC(0O)Cr.s-ankunui, B yactHoctH, ruapokcui, -OC(0)Cis-ankun, -OC(0)Ca-3-ankeHun uim —
OC(0)Cz-3-ankunami, oonee koHKpeTHO, ruapokcut uin —OC(O)CHs; u

Rg npencrasnsier cobotii -Ci.3-ankun, B yactHocTH, —CHs.

B Hekoropeix BapuaHTax ocyuiectieHust coenunenust Gopmyia (I) w/umm (II) umerot

CTEPEOXHMHUIO, Kak 1mokazaHo B popmyde (III) Huxe:

... (ID

B HEKOTOpBIX BapHaHTaX OCYILIECTBJIECHUS 3MOKCHUI B MOJIOKEHUU 6,7 HAXOAUTCS BbILIE
MJIOCKOCTH KOJIBLIEBOM CHCTEMBL. B Ipyrux BapHaHTax OCYILIECTBJICHUS SMOKCUA B MOJIOXKECHUU
6,7 HAXOIUTCS HUKE TUIOCKOCTH KOJIBLIEBON CUCTEMBI. B HEKOTOPBIX BapraHTax OCYIIECTBICHUS
rpynna R» B monoxkennu 12 mpeacramisier coOoi S, a B APYTUX BapHaHTaX OCYINECTBIICHHS
rpynna R» B nonoxenuu 12 npencrasinsier codoii K.

B HEKOTOPBIX KOHKPETHBIX BapHUaHTaxX OCYHICCTBJICHUA COCAMHCHHUE STIOKCUTUIITIMCHOHA
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BBIOPAHO 3!
12-turnoun-13-(2-metundyranonn)-6,7-smokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTJINEeH-3-0H (coenuHenue 1);
12,13-nu-(2-metundyranomn)-6,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -rurnmeH-3-
OH (coenuHeHue 2),
12-rexcanoun-13-(2-meTunOytaHoun)-6,7-snokcu-4,5,9,12,13,20-rexcarugpokcu- 1 -
TUTJIMEH-3-0H (CoequHeHHe 3);
12,13-purexcanonn-6,7-3nokcu-4,5,9,12,13,20-rekcarugpokcu- | -Turniuen-3-oxn
(coenunenue 4);
12-mupucromn-13-(2-merundyranonn)-6,7-anokcu-4,5,9,12,13,20-rekcaruipokcu-1 -
TUTJINEH-3-0H (CoeTnHEeHHE S);
12-turnoun-13-(2-metundyranonn)-6,7-smokcu-4,5,9,12,13-nenraruapokcu-20-
aleTHJIOKCH- | -TurnneH-3-0H (coenuHenue 0);
12-mupucrounn-13-anerunokcu-6,7-snokcu-4,5,9,12,13,20-rexcarugpokcu- 1 -rurnuen-3-
OH (coenuHenue 7),
12-nponanou-13-(2-metundyranonn)-6,7-3mokcu-4,5,9,12,13 20-rekcarugpokcu- 1 -
TUTJINEH-3-0H (coennuHeHue 8);
12,13-guturnonn-6,7-snokcu-4,5,9,12,13,20-rekcaruapokcu- 1 -rurnuen-3-o1
(coenunenue 9);
12-(2-metundytanomn)-13-turnomn-6, 7-snokcu-4,5,9,12,13,20-rexcarugpoxcu- 1 -
TUJIHEH-3-0H (coenuHenue 10);
12-6ytanoun-13-(2-metunOyranonn)-6,7-3nokcu-4,5,9,12,13,20-rekcaruagpokcu- 1 -
TUTIIHEeH-3-0H (coenunenwue 11);
12-(3,3-numerundy-2-eHomn)-13-(2-meTunOyranomn)-6,7-snokcu-4,5,9,12,13,20-
reKCaruapoKcu- 1-turnuen-3-ox (coenunenue 12);
12-rekc-2,4-nuenomn-13-(2-metunOyranown)-6, 7-anokcu-4,5,9,12,13,20-rekcaru ApoKcu-
1-Turnuen-3-ou (coenunenue 13);
12-turnoun-13-(2-metunnponanonn)-6,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu-1-
TUTJINEH-3-0H (coenuHenne 14);
12-6yT-2-eHoUn-13-(2-MeTunOyranomn)-6,7-3mokcu-4,5,9,12,13, 20-rekcarugpokcu- 1 -
TUTTINEH-3-0H (coenuHenue 15);
12-turnoun-13-0yranomn-6,7-3nokcu-4,5,9,12,13,20-rekcarunpokcu- 1 -TuriineH-3-oxH
(coenunenue 16);
12,13-nubyranomn-6,7-amokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -ruririeH-3-ox

(coenunenue 17);
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12,13-punenranonn-6,7-anokcu-4,5,9,12,13,20-rekcaruapokcu- 1 -turnueHs-3-oxH
(coenunenue 18);

12,13-nu-(2F,4F)-rexca-2,4-nuenomn-6,7-snokcu-4,5,9,12,13,20-rekcarugpokcu-1-
TUTIIHEeH-3-0H (coenuHenue 19);

12,13-au-(2-metunOytanonn)-6,7-snokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -TUriveH-3-
oH (coenunenue 20);

12-(2-metunmnpon-2-eHoun- 1 3-(2-metusdyranounn)-6,7-3nokcu-4,5,9,12,13,20-
reKcaruapoKcu- 1-rurnmaen-3-ox (coenunenue 21);

12-(3-6yTenoun)-13-Honanomn-6,7-anokcu-4,5,9,12,13,20-rekcaruaipokcu- 1 -ruriuaeH-
3-oH (coenunenue 22);

12,13-nu-nHoHOMN-6,7-3m0KCU-4,5,9,12,13,20-rekcarugpokcu-1 -turnuaeH-3-oH
(coenuuenue 23);

12,13-pu-rentanounn-6,7-anokcu-4,5,9,12,13,20-rexkcarugpokcu- 1 -rurnuaeH-3-oH
(coenunenue 24);

12,13-nu-(3-meTundyranomn)-6,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu- | -ruriinaeH-3-
OH (coenuHeHue 25);

win  ero (apMaleBTHYECKH NPHEMJIEMOW COJM. B  KOHKPETHbIX BapHaHTax
OCYIIECTBJICHHS COeUHEHHE O,7-3MMOKCUTHTIINEHOHA BbIOpaHO U3 coenuuenuii 1, 2, 3, 4, 6, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21 u 25, B yacTHOCTH, coenunenuii 1, 2, 6, 8,9, 10, 11,
14, 15, 16, 17, 18, 20 u 25.

Komnosunuu

Xots coenuHeHHst 0,7-3TOKCUTHTIIMEHOHA UJTH X (PapMalleBTUYECKU MPUEMIIEMbIE COJIH
MOKHO BBOJUTh B YHUCTOM BHIE, Ooyiee yaoOHO BBOAUTb MX B BHIE (PapMaleBTHYECKOU
KOMIIO3UIIMK BMeCTe C (hapMalleBTHUECKU MPUEMJIEMbIM HOCHTENEeM, pa3OaBHUTENeM W/ WU
HATIOJTHUTEJIEM.

JlozupoBanHyro (GopMy u mpomnopumu st (papManeBTUYECKOrOo TMPUMEHEHUs |
KOMTIO3HIIHIA MOKET JIETKO OIMPeNeUTh CIIeNUAIUCT B JAHHOH 001acTu.

Coenunaenne ©0,7-3TTOKCUTUTIIMEHOHA BKJIFOYAE€TCS B COCTaB JUISl  JIOKAJIM30BAHHOTO
BBEJICHUS] HETIOCPEICTBEHHO Ha MOBEPXHOCTh WJIM BHYTPb OMYXOJIM, MOJydHaromei jgeueHue. B
HEKOTOPBIX BapHaHTaX OCYINECTBJICHHS COEIUHEHHE 6,7-3MOKCUTUTIINEHOHA BKJIFOYAETCS B

coCTaB Jjid MECTHOIO TIPUMCHCHHSA B (1)opMe reis, Masu JIOCbOHA, Kpf€mMa WIH

2
TPAHCAEPMAJIBHOTO IUIACTBIPS,, KOTOPbIE MOKHO HAHOCUTH HEMOCPEACTBEHHO HA OIyXOJlb,
MOJTyHaKOUIYIO JIeUeHHI0. B 1pyrux BapuaHTax OCYLIECTBJICHUS COEAMHEHNE STIOKCUTUTIIHAHOHA
BBOJUTCS B COCTaB JJii MHBEKLUH, B YACTHOCTHU JJIsl BHYTPHUOIYyXOJEBONM HHBEKLHU, KOT/A

COCAMHCHHUE BBOAUTCS B OAHO UJINM HECKOJIBKO MECT B OITY XOJIH.
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CootBercTBEeHHO, (hapmaneBTHUecKass KOMIIO3ULMsA(1) conepkut(ar) papmaneBTuIecKu
IIPUEMJIEMOE BCIIOMOTATENbHOE BELIECTBO WUJIM MPUEMJIEMOE BCIIOMOraTesbHOe BellecTso. Ilon
«(apmaneBTHYECKH MPUEMJIEMBIM BCIIOMOTATENbHBIM BELIECTBOMY» IIOZIPAa3yMEBAETCS TBEPAbIH
WIN SKUAKUHM HarOJHUTENb, pa30aBUTENb WM MHKAIICYJUPYIOIIEe BELIECTBO, KOTOPOE MOKHO
6e30macHO MPUMEHATh. B 3aBUCMMOCTH OT KOHKPETHOTO Croco0a BBEAECHUS, MOXKHO NPUMEHSITh
pas3IMYHBIE HOCUTEIH, XOPOIIO U3BECTHBIE B JAHHOW 00NACTU. DTH HOCUTEIH UM HATIOJHUTENN
MOryT OBITb BBIOpPAaHBI W3 TpPYNNbl, BKJIIOYAKOLIEH caxapa, Kpaxmaj, LeUIoJIo3y U ee
NPOM3BOJHBIE, IMKJIOAEKCTPHUHBI, COJION, JKEJNATHH WM JAPYyrHe TreieoOpa3yrolque areHTh,
NOJIMMEPBI, TalbK, CyJb(aT KajbLUs, PAaCTUTENIbHbIE Macia, CHHTETHYECKHE MAcia, CIUPTBHI
W/WIIK  TIONTMOJIBI, AJBIHHOBYIO KHUCIOTY, (ochaTHO-Oy(depHble pPacTBOPBL, 3MYJIBraTOpBHI,
W30TOHUYECKUN COJIEBOM PACTBOP U AlTUPOTE€HHYIO BOY.

[Ipenapatsl B kUAKOH (OPME BKIIFOYAIOT PACTBOPBI, CYCHEH3UH U SMYJIbCHH, HApUMep
BOJIHbIE WJIH BOAHO-IIPONMJIEHIVIMKOJIEBbIE pacTBOphl. Hampumep, skuakue mnpemnaparsl s
UHBEKUUH MOryT OBITh COCTaBJICHBI B BHIE pPAacTBOPOB B BOAHOM |,2-mpomaHamoe,
mamericynspokcune (DMSO), BOgHBIX pacTBOpax raMMa-LUKJIOAEKCTPHHA WA 2-
TUAPOKCUIIPOITII-0€Ta-IINKJIONEKCTPHHA, (bu3nONOrnUecKOM pacTBope WJIH
MOJIMA THJICHTJINKOJIEBOM pacTtBope ¢ Oydepom mnn 6e3 Hero. [IpennoururenpHblii nuana3zon pH
coctasisieT 3,0-4,5. ITonxomsmue Oydepn Oydepusyror npenapar npu pH 3,5-4,5 u BkIro4arorT,
0e3 orpaHu4eHus1, aleTaTHbIi Oydep u nuTpatHbIi Oydep.

Takum o00pa3oM, KOMMO3MLUU COEAUHEHHs O,7-3MOKCUTHIIIMEHOHA MOIYT OBITh
COCTaBJIEHBbl [UI TAPEHTEPAIbHOrO BBEACHUs (HAampuMmep, NyTeM HHBEKIHUH, HarpuMmep,
OONMIOCHON MHBEKIMH) M MOTYT OBITh IPEACTaBIeHbI B (JOPME CTAHAAPTHOHN MO3BI B aMmyJiax,
NPEABAPUTENIbHO HAMOJHEHHBIX MITMPHUIAX, WHPY3UH MaJoro odbeMa MM B KOHTEHHEpax ¢
HECKOJIbKUMH J103aMHU ¢ J00aBlieHHeM KOHCepBaHTa. KOMMNO3MLIMK MOTYT NMPUHUMATh TaKHE
(bopMBI, KaK CyCIIEH3UH, PACTBOPBIL, TEJIH MU SMYJIbCUU B MACIISTHBIX HJTH BOJHBIX HOCHTEJISIX,
MOTYT COAEP>KaTh areHThI JJIsi COCTABIIEHHs], TAKWE KaK CYCIEHAUPYIOLINE, CTA0MIN3UPYIOLIHE
W/YUTN TUCTIEPTHPYIOLINE areHThl. B ambTepHaTUBHOM BapHAHTE AKTHUBHBIN MHTPEIHEHT MOXKET
ObITh B (hopMe TOpOINKA, MOJYYEHHOTO BBIACICHHEM CTEPHJIBHOIO TBEPAOrO BEINECTBA B
ACEeNTHYECKUX YCJIOBUSX MM MyTeM JUOPWIM3AINH M3 PacTBOpa AN CMEIIWBAHUS Tepen
MIPUMEHEHUEM C MOAXOASIINM HOCUTEJIEM, HAIPUMEDP CTEPUIbHON allupOreHHON BOAOM.

®dapmalieBTHUECKHE KOMIIO3ULIMHN COeAUHEHMsI 6,7-3MTOKCUTUTIINEHOHA, MOAXOAAIINE IS
BBEICHUS, MOTYT OBbITh TPEACTABJICHbl B BHUIE IUCKPETHBIX EIUHHI, TAKUX KaK MIMPHIIbL,
(makoHBl, MPOOMPKM MM came, Kaxzaas M3 KOTOPBIX COMEPXKHUT 3apaHee OINpeleleHHOe
KOJIMYECTBO OAHOTO WJIM HECKOJNBKUX (apMalleBTUYECKH AaKTHBHBIX COEJUHEHUH 6,7-

OINOKCUTUTIIMEHOHA B BHUAC TIOPOIIKa WU I'paHyJl, WJIKW B BUAC PaCTBOpa WU CYCIICH3UU B
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BOJHOM PacTBOpE, PacTBOPE LIUKIJIOAEKCTPUHA, B HEBOJHON JKUAKOCTH, SMYJIBCHH MAacCJO-B-BOJE
WM 3MYJIbCUU BOJA-B-Maclie, WJIM B BHJI€ PACTBOpA WJIM CYCIIEH3UH B BUJE KpeMa MU TeJsl, UIH
B BHJE CYCIIEH3UH MUKPO- MJIM HAHOYACTHII, COAEPIKALINX CoelnHeHne O,7-3TOKCUTHIIINEHOHA,
BKJIFOYas, 0€3 OrpaHU4YeHUs], MUKPO- WJIM HAHOYACTHUILBI JTUOKCHA KPEMHUS MU TOJIUIAKTHIA.
Takue xoMo3uuMU MOTyT OBITH MOJY4YEHB! JIOOBIM M3 (papMaLeBTUYECKUX CHOCOOOB, HO BCE
CrocOObl  BKJIFOYAKOT CTaauI0 OOBEOUHEHHsS OJHOTO WM HECKOJNbKUX (papMaleBTHYECKU
AKTHBHBIX COCAMHEHHH 1O N300PETEHUI0 C HOCUTEJIEM, KOTOPBIH IpeAcTaBisier cOOOH OMH WIIN
HECKOJIBKO HEOOXOOUMBIX HMHIpeOreHTOB. Kak mpaBmiio, KOMIIO3ULUH TOJYYAT MyTeM
PaBHOMEPHOTO U TINATEHOTO CMEIINBAHUS areHTOB MO H300PETEHHIO C KUIKUMH HOCHUTENSIMU
WM TOHKO HM3MEJbUYE€HHBIMH TBEPAbIMH HOCHUTEJSIMU, HJIM C HMMH OOOWMH, a 3aTeM, €CJH
HEOOXOIUMO, IPUIAHUS MPOAYKTY JKeIaeMOn (POPMBI.

JUIsi MECTHOTO BBEIEHHSI B SMTUACPMHUC WM APYTOH OpraH COSAMHEHUS MO H300PETEHHIO
MOTYyT OBITh BBEJIEHBI B COCTAaB B BHJE Iejiei, Ma3el, IMyJIbCUH, MacT, KPeMOB HJIA JIOCbOHOB
WM B BHUIE TPAHCAEPMAIBHOTO IUIACTBIPS. 1€ MOryT OBITh M3TOTOBJIEHBI C NMPUMEHEHHEM
MOAXOSIINX 3aryCTUTENEH U 100aBIEHHEM UX B BOAHBIE/CIIUPTOBbIE KOMIIO3ULIUN COENHEHHS.
B nanHO# 00nacTé M3BECTHBI MOAXOISIINE 3aryCTHTEIHN WM Teeo0pasyromue areHTbl, Takue
kak nonusBuHmIKapbokcn monmumep Carbomer 940. Masu u Kpewmbl, HarpuMep, MOTYT OBITH
COCTaBJIEHbl Ha BOJHOM WJIM MAcClITHOW OCHOBE C 100aBJIEHHEM IOAXOISIINX 3aryCTHTENeH
u/nunu rejxeodpasyomux areHToB. JIOChbOHBI MOTYT OBITH COCTAaBJICHBI HA BOAHOW HMJIM MACIISTHOM
OCHOBE U OOBIMHO TaKXe COAEepXKAaT OIWH MW HECKOJbKO OMYJBbIUPYIOIIUX areHTOB,
CTaOMIM3HMPYIOIIMX ~ areHTOB, JUCIEPTUPYIOLIMX AareHTOB, CYCHEHAMPYIOLIUX areHTOB,
3aryCTUTENEH WU KPACUTENEH.

CocraBbl, MOOXOASIINE IJIsI MECTHOTO MPUMEHEHHs], TaKXKe BKJOYAIOT PACTBOPBI MJIH
CYCIIEH3HMH, KOTOPbIE MOYKHO BBOAHMTH MECTHO B ()OpME BaHHBI, CMAYUBAIOIIErO PacTBOpA WIIH
a3pO30JIs, WJIM UX MOYKHO BIIUTHIBATH B TIOBSI3KY.

ITpumepsnr

IMIpumep 1. AOckonanpHble (aHeHecTHyeckue) 3(PQexTsl coeauHeHuss | y ABYX
MALUEHTOB-IAEH C METAHOMOMN

BBUIO MPOBEAEHO OTKPHITOE MHOTOLIEHTPOBOE HccienoBanue (asel 1 ¢ yBenndeHuem
T03bI BHYTPHOITYXOJIEBOTO COENUHEHHS | Y MALMEHTOB C JOCTYITHBIMHU KOKHBIMH, TIOAKOKHBIMH
WUI Y3JIOBBIMHU OITYXOJISIMH, PE3UCTEHTHBIMH K TPaaHIMOHHOW Teparnuu (Panizza ef al., 2019).
[MauueHThl NONMy4Yanu coequHeHHe | mocpeacTBOM mpsiMON OomocHON mHBeKnuu(i) He Ooyee
4eM B 3 BbIOpaHHBIE MOBEPXHOCTHBIE OMyxosu B 1-f meHb. OObeM pacTBOpa ONpenessuid 1o
omaau nosepxHoctu Tena (BSA), ucnonssys popmyny: O6vem = (BSA x ypoBeHb 103b1) /

KOHIIEHTPAIUsl IEKAPCTBEHHOTO CPENICTBA, TJie 00beM BbIpakeH B Mil, BSA - B M?, ypoBeHb 103bl
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- B MI/M’, 1 KOHLIEHTpalHs JEKapCTBEHHOTO CPEACTBAa - B MI/Mi. PacTBOp MHBLELMPOBAIU B
00BeM OMyXOJu, KOTOPBIH, IO OLEHKaM, ObLI B IBa pa3a OoJibiie 00beMa BBEIEHHOTO PacTBOpa
(narpumep, 1 ma coenunenust 1 Ha 2 cm® onmyxonu). Eciau onyxonu umenu Gonbiumii pasmep,
4yeM pas3mep, TpeOyeMblil s J03bl, HHbELUPOBAJIN YacTh onyxoiu. Korna npoBonuiu nedyeHue
HECKOJIbKUX OIyXOJIeH, 03y HEJHJIN MPOMOPUUOHANBHO O0BEMY KaXKIOHW LIeNIeBOW OIMyXOJIH.
Jlo3y BBOAMJIM C UCHOJB30BAHUEM MHHHMAJIBHOIO KOJUYECTBA MHBEKLMHM BEEPHBIM METOIOM
IUIs. pPAaBHOMEPHOTO pacrpenesieHus: 103bl o Beell omyxonu. OIeHKH B MepHo| MOCIEeNyOIero
HaOJrOIeHUsT poBOAMIN HA 3, 5, 8, 15 u 22 neHb U, €Ciu 3a)KUBJICHUS WU CTaOWIM3AIMK HE
MPOM30LLIO K 22 JHIO, TO 3aT€M Kazable 7 AHENW A0 AOCTH)KEHUS TMOJHOTO 3aKUBJICHUS WU
CTaOMITU3ALHHL.

W3 nanueHToB, BKJIIOUEHHBIX B 3TO HCCIENOBaHHUE, y JBOMX MMeJach MeTacTaTudeckas
MeJaHOMa, TPU 3TOM y OOOHMX MalMeHTOB HaOmonpancs adckomanbHbIN 3(dexT mnocie
BHYTPHOITyXOJIEBOTO JIEUEHHUsI COeJTUHEHNEM | B KaueCTBe MOHOTEpAINHH.

ITepBoHauanbHO y mauueHTa | Obla AmarHocTHpoBaHa MenaHoMa B aerycre 2011 roga, u
JIOKaJbHAsI OMyXOJb ObLTa yJajieHa XHpPyprudeckuM myteM. llpu mocienyromeil onepanuu B
Hos10pe 2015 r. Obula ynaneHa MeTacTaTH4ecKas ONMyXOJb B JIEBOW MOAMBIIIEYHON BIAIUHE.
ITaupenTy He MpPOBOAMIACH PAAMOTEpANMsl, XUMUOTEpanus WM APyTrue BMeELIaTeNbCTBA BO
BpeMsi JiedeHHust 3Toro 3abojeBanusi. B sHBape 2016 roma y mamueHra pa3Buiach Oolee
oOImupHas MeTacTaTHYecKass MeJaHOMa B IOAMBIIEYHbIX JUM(pOy3nax, TMpH 3TOM
torkourosibHast acnupauus (FNA) monreepnuna Oosee pacmpocTpaHeHHOe 3a0ojieBaHue C
MacCOi KOHTpajlaTEPAJIbHON OKOJIOYIIHON Y3JI0BON MEJaHOMbI U KJIMHUYECKU MOJO3PUTEIbHOU
ONyXOJbl0 HOrH. B 5TO Bpems coenuHeHue 1 BBOAMIM B [BE HOBbIE OIYXOJHU B JIEBOU
NOJMBIIIEYHO!N BrajnHe. bbut monyueH noiHelil oTBeT (¢ ucnosib3oBanueM kpurepres RECIST
v1.1; Eisenhauer ef al. 2009) ¢ uc4yesHoBeHHeM 00€UX OMyXOJeid, B KOTOPbIe BBOIUJIH Mpenapar.
[IprMeyaTenbHO, YTO HE MOJABEPraBLICECS JICYEHUIO OOpa3OBaHHME OKOJIOYLIHON JKeyle3bl U
oOpa3oBaHME Ha HOTe TakXKe HCYE3JIM IMOCe JICUEHHs] COeNMHEHHeM |, U 3TOT MaLUeHT
ocTaBaJicsi CBOOONHBIM OT 3a0OJ€BaHUSI B TEYeHHE 33 MeCSALEB IIOCHe JIEYCHUs, HO
BIIOCJIEICTBHH Y HETO Pa3BHJIOCh HIMPOKO PACIPOCTPAHEHHOE METacTaTHUeCKoe 3aboieBaHue,
XOTSI TOIMBIIIEYHbIE U OKOJIOYLIHBIE Y3JIbI OCTaBAJIUCh YHCTBIMU. IlompoOHble cBemeHus 00

9TOM MMAUECHTE U JICUCHU U IPUBCACHBI B Ta6m/1ue 1.

Tabmuua 1. [Tanuenr 1

Jloxamu3auuu
an Ob6seM Oteer B
Tun paxa u H YHCIIO Jloxamu3arus Ortser B Craryc 6e3
TOABEPTHY THIX | IOJBEPTHY THIX .
CTaguAa TIOABCPTHYTHIX HCICJICBBIX HCICJ/ICBOH TIPU3HAKOB
JICYCHHIO JICICHHIO . 1
3a00eBaHUA JICYCHHIO . 1 omyxoJeit OILY XOJIH 3a005eBaHHA
o OIly XOJICH OIy XOJIIX
OIy XOJIeH
Menanoma TMoamemeynas | 1 cm ITomusrii orBer | Konrpaarepanasnsii | Ilomasii ITaument
Crazgus [II BIaguHa (2) Y361 OKOJIOYLIHON 0CTaBaICA
JKCJIC3BI KIIMHHYCCKH )4}
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Koneno TTosmsrit PagHOIOTHIECKH
YHCTBHIM oT
3a001€BaHUA

uepe3 33 mecdana,
HO 3aTe€M Da3BHII

TPOTPECCHPYOLICE
3a00CBaHHE

'Kareropus otsera, ocHoBanHas Ha kputepusix RECIST v1.1, Eisenhauer ef al. 2009

Bo Bpemsi neuenust coenuHenuneMm | y manumenra 2 Obuta MenaHoMma (creneHb 1V) c
KOKHBIMHM, Y3JIOBBIMH U IIJIEBPAJBbHBIMH METACTa3aMU. JTOMY MAalMEHTy ObUI MEepPBOHAYAIBHO
NIOCTABJIEH IMArHO3 MejaHnoMma B ¢espaie 2015 roma, u B nepuon ¢ ¢pespaist 2015 roga mo mapt
2016 roga y Hero TpH:KAbl IPOBOAUIIUCH ONEPALIMU O yAANeHUIO onyxoiei. B nrone 2016 rona
OBUT MPOBEACH KypC PagUOTEPANUH 1O TIOBOAY METAcTa30B B IPYAHOHN CTEHKE, YTO MPUBENO K
YaCTUYHOMY JIOKaJbHOMY OTBETY Ha paauoTepanuo. Bckope pa3Buioch mporpeccupyroiiee
3a0oneBaHme, KOTOPOE HE OTBEYANIO HA JIEYCHHE, HECMOTPSI Ha YeThIpe 03bl eMOpon3ymada.
ITocne AByXMeCSUHOIO Mepuosia «BBIMBIBAHUSY IOCIE STUX MpPeNblAyIIUX Tepanuil y nauueHTa
MMEJIOCh TPU METAacTa3a KOXKHOM MENaHOMbI Ha MPaBOM BEPXHEH KOHEYHOCTH, MOABEPTHYTOU
JIEUEHUIO MyTeM BHYTPHUOIYXOJIEBOTO BBeAEHMsI coeAuHeHUs 1. Bpln mojydeH mojHbIA OTBET
(RECIST vl1.1), npu 3TOM BCE€ TpPH ONYXOJH, B KOTOPbIE BBOAMJIM JIEKAPCTBEHHOE CPENCTBO,
MOJIHOCTBIO paccocanuch. IlpuMedarenpHo, U4TO 4eTBepTas KO)KHAs OINYyXOJb, B KOTOPYIO He
BBOIWJIM HCCIENyeMOe JIEKapCTBEHHOE CPEIACTBO, INPOJEMOHCTPHUpPOBANA a0OCKOMAIbHBIH
(aHeHecTHYECKUH) OTBET U IOJIHOCTBIO Paccocajach MAaKPOCKOIMYECKH BO BpeMs IEPHOAA
nocienyrouero Habmoaerus. [IpubnusnrensHo yepes 4 Henenu nocjie HHbEKIUN CoeNuHeHNs |
B OIYXOJM BEPXHUX KOHEUYHOCTEH, HHBELUUPOBAIN IOBEPXHOCTHYK) OINYXOJb TIPYIUHBI
(conmep:kaiyro MOATBEPIKACHHYIO OHONCHENH MEeTacTaTUYeCKyH MeJNaHOMY), KOTOpasi TaKKe
nokasana HojHbI orBeT. Cleayer OTMETHTh, YTO KOMIIBIOTEpHast ToMorpadus mokasana
abckonayibHble (aHEHECTUYECKHE) OTBEThl B HEWHBELUPOBAHHBIX OMYyXOJSAX JMM(ATHUECKUX
Y3JI0B U IJIEBPHI C MOJHBIM pa3pelieHrueM 24-MM JIEBOTO MOAMBILIEYHOTO y3J1a U 29-MM ITpaBoro
IUIEBPAJIbHOTO y3Jla, a TakKe yMeHbIIEHHEM pa3Mepa MpaBOro mnaxosoro ysna. IlanueHt
OCTaBAJICSl 3JOPOBBIM M HE MPOXOAWJ JIUEHUE IO TEX IOp, NMOKa KOMITBIOTEpHAst TOMOrpadusi,
BBINIOJIHEHHAs1 4epe3 14 Mecsues nocie BTOPOM HHBEKUHUM COEIMHEHMs |, He Iokasania
NPOTPECCUPYIOIIYI0 OIMYyXOJb C TMOpaXeHHeM KocTell U numbarnyecknx y3noB. IloxpoOnas

uHpopmanus 06 3TOM NaLKeHTe MpeaCcTaBiIeHa B Ta0aume 2.



TaGnuua 2. ITamuent 2

Jlokanuszaunu n Oovem Oteer B
Tun paka u . OrBer B
cramus YHCIIO NOABEPrHYTEIX NOABEPTHYTOH Jlokanuzauus 3 HeleneBoi Craryc 0e3 NpU3HAKOB
NoABEPrHYTLIX JIRUEHHIO JEUeHHIO HeLeNeBbLIX OnyXxoneH | 3abonepaHua
3a00neBaHus .. . | OIYXOIH
JIEYEHHHO OIyXOoJei onyxoneH OIIYXO0JIH
Menanoma Pyxka (3) 1,3 cm? IlonHelit oTBET KonTpnarepanbHe1it Ilonue1ii ITporpeccupytomee
Cragus IV V3] OKOJIOYIIIHOH saBoneBauune BeisBacHo no CT
(BRAF nukoro HKEIIE3b] CKaHUPOBaHUIO uepes 14
THIIa) I'pyauna (1) 1,1 em® ITonueli OTBET Pyka (caTeniuTHEIE Ilonueid MECALEE C BOBIIEYSHHEM KOCTH H
METaCTa3kl) nuMQaTHUECKUX Y37I0B
Jlepblil noameleyHbI | TTomHBIH
UM aTHIECKUN Y3e
(24 mm)
IIpaBriit nneBpansHel | IlomHeii
y3en (29 mm)
[TpaBbiil naxoBblil YacTuuHeli

TUMMAaTUYECKHH V3e

'Kareropus oTBeTa, ocHoBaHHas Ha kputepusax RECIST v1.1, Eisenhauer ef al. 2009

¥4
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ITpumep 2. AbGckonanbHble 3QPeKTh COeNMHEHNUs | B IATH TUTIAX paka y codak

a) CnOHTaHHO BO3HHUKAIOIINE PAaKOBblE 3a00JieBaHMsA Yy COOaK NPU3HAHBI HAIEKHON
MOJIEJNBIO ISl MHOTUX BUJIOB PaKa y JIFoaen

EctectBeHHBIM 00pa3soM BO3HHKAIOIIME pakoBble 3a0oneBaHUst y Co0aKk MMEIOT
HOpa3UTeIbHOE OMOIOrNYECKOe CXOACTBO ¢ PAKOBBIMH 3a00JI€BAaHUAMH Y JIIOJEH, U B ITOCIIETHES
BpeMsl TOSBWIOCh 3HAYUTEIbHOE KOJUYECTBO HAYYHOW JIUTEpaTypbl, AEMOHCTPHUPYIOLIEH
LIEHHOCTh PAaKOBbIX 3a0o0yieBaHUN y COOAK B KadyeCTBE «PEAJMCTUYHBIX» Mojeleil OonesHei
YeJIOBEKa, a TAK)KE ISl MPOTHO3UPOBAHMS PEAKIIMU HA HOBbIe METOAbI jieueHus paka (Gardner ef
al. 2016). Hanpumep, BaskHbIE KIMHHYECKH 3HAUUMbIE TIPU3HAKHU PAKOBBIX 3a00JIeBaHMM, 00ImI1e
At co0aK M 4eJIoBeKa, BKIIIOYAIOT CleNyoIHe:

* 4aCTO MPEICTABJIIIOT COOOH OTHOCUTENBHO OOJIBIINE OMyXOJH, KOTOPbIE Pa3BUBAKOTCS
CTIIOHTAHHO Y KPYITHBIX O€CIOPOIHBIX MIIEKOMUTAOIINX ¢ (POHOM IM€HETHYECKOro pa3HooOpasus,
AHAJIOTHYHBIM TAKOBOMY B YEJIOBEUECKOH MOIYJISALINY,

* SIBJISIIOTCS TEHETHYECKU CIIOKHBIMH OITyXOJISIMH, KOTOPBIE PA3BUBAIOTCS B TEUEHHE
IUTUTENbHBIX TIEPUOJIOB BPEMEHH M CYLIECTBYIOT B IPHCYTCTBUU HEMOBPEXKACHHOW MMMYHHOM
CHCTEMBI, I7Ie CYIIECTBYIOT CJIIOJKHBIE B3aUMOACHCTBHUS MEXIYy UMMYHHON CHCTEMOH XO3sIMHA U
PaKOBBIMH KJIETKAMH, KOTOPBIE ONPEENSIOT PA3BUTHE U IIPOrPECCUPOBAHUE OMYXOJIH;

* UMEIOT CXOJHbIE MOJIEKYJIAPHbIE M AaHATOMHUYECKHE OCOOEHHOCTH,

* UMEIOT 3HAYUTEJIbHYI0 HEOAHOPOAHOCTb OMyXOJiel Kak y MAlMEeHTOB, TaK U MEXAY
NalUeHTaMH;

* PELIUANBHPYET U METACTa3UPYET B TE XK€ MECTA, YTO U ONYXOJIM aHAJIOTUYHOTO THUIA Y
JIIOJE; U

* Pa3BUBAIOT PE3UCTEHTHOCTH MPH MOBTOPHBIX KypCcax JICYESHUSI.

IMpumepsl paka y cobak, Jausi KOTOpbIX OMyOJMKOBAaHa HAay4Has JIUTEPATypa,
JEMOHCTPHPYIOIIAasi MX NPSMOE OTHOIIEHHE K MOAENsIM 3a00JIeBAaHUI YeJIOBEKa, BKIIIOYAIOT
MEJIAaHOMBI, TUIOCKOKJIETOYHBIH pak, pak Trpyad, JUM(OMBI, CApKOMBI MSTKHUX TKaHEH,
WHBA3UBHBII paK MOYEBOTO My3bIPsi, TIIMOMBI H OCTEOCAPKOMBI.

b) Habmonenuss abckonmampHOro 3¢ddexra B NATH TUMAX paka B KIMHUYECKHX
UCCIIEIOBAHMAX Ha COOAKaX MOCJEe MECTHOTO BBEACHUS STIOKCUTHUIIIMEHOHA

[Iporotun coenvHeHWst | SIOKCUTUIIIMEHOHA B HACTOSIIEE BpPEMsl HAXOOUTCS Ha
NOCJIETHEH CTaguu KJIMHHYECKOW pa3pabOTKH B KauyecTBE MECTHOTO CPENCTBA Ui JICUCHHUS
macrouuToMsl y cobak (Miller ef al., 2019). ITapannensHo 3ToMy 3(h(EKTHUBHOCTD COEAMHEHHS
TaK)Ke€ OLIEHUBAJIU B CEPHSIX UCCIEAOBAHUH KOHKPETHBIX CIy4aeB IO MIHPOKOMY CHEKTPY THIIOB
KOJKHOTO M MOJKOJKHOTO paka y cobak. BONBIIMHCTBO 3THX KIMHUYECKUX CIIy4aeB CBA3aHO C

JIeYeHNEM HECHUCTEMHOro 3a0OJIeBaHUs, NMPH KOTOPOM Yy KaKAOrO IMAalMeHTa IPUCYTCTBYET
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TOJIBKO OfHA omyXoub. OHAKO B psifie CIAy4aeB MalUEHThl UMEIH CUCTEMHOE MYJIbTH(OKAIBHOE
3a0o0neBaHNe, U B 3TUX CIIy4YasiX COEIMHEHUE BBOAWIN B TIOAMHOXKECTBO MMEIOLINXCS OMyXOoJei
TOJBKO C IeNIbI0 MECTHOTO MaJJIMaTUBHOrO Bo3feHcTBUA. AOckonanbHble 3(@dexTsr B
HECME)XXHBIX, HE IO/IBEPTaeMbIX JIEUEHHMIO OIyXOJAX BIIOCIEACTBUU HAONIONANNCh Y BOCBMHU
NALMEHTOB ¢ MyJIbTH(OKAIbHBIM 3a00JieBaHUEM U3 3TUX CiydaeB. IITh TUIOB OmMyxoueH, st
KOTOpbIX HaOmomanuch adckomaimbHble dS((GEKTbl, MNPEACTABSUIA  COOOH MaCTOLUTOMY
(Ty4YHOKJIETOYHbBIE OTYXOJIH), THCTUOJIUTHYECKY O capKoMy (HOBOOOpa3oBaHHE
TeMOIO3TUYECKOTO MPOUCXOKIEHHS), TNIOCKOKJIETOUHYI0 KapLUUHOMY KOXXH (BO3SHHKAIOIIYIO M3
COJJHEYHBIX  KepaTo30B),  0Oa3ajJbHOKJETOYHYIO  KapIMHOMY, CMELIaHHble  OOJIACTH
TUTOCKOKJIETOYHOTO PaKa KOKH U TEMAaHIHMOCAPKOMBI (BO3HHUKAIOIIEH U3 COJTHEYHBIX KEPATO30B),
U reMaHTHocapkomy (tabmmua 3).

ITocnenoBaTenpHBI MPOTOKON JICUSHHs] HCIIONB30BAJIM BO BCEX HCCICIOBAHMSAX
KOHKPETHBIX CJTy4aeB BBOAWMBIX MECTHO 3TIOKCUTHIIIMEHOHOB B COOTBETCTBHH CO CIEAYIOLINM
nanee onucaHueM. Bce cobaku mpuHAAIEKANN KIUEHTY, U OT BIIAZEJNbLEB Mepel BKIFUYEHUEM
MAlMEHTOB B HCCJIENOBAHHE M WX JICYEHHEM OBbLIO MOJY4YeHO WH(POPMHUPOBAHHOE COTJIACHE.
buornicuu O6pamu 3a 7-14 mHel o JedeHUs ISl ONIPEeNesieHUs] THIA OIMyXOJH, 32 HCKJIFOUEHUEM
MaCTOLIUTOM, I7I€ MOATBEPKIECHUE THIIA OITyXOJIM OCHOBBIBAJIOCH HA LINTOJIOTUH, MOJYYEHHOH M3
TOHKOUTOJIbHBIX aCIHUPATOB OIyxO0JieBOW Maccel. Ha MOMEHT JeueHHs H3MepsN LEeJNEBYIO
onyxosb(M), B KOTOPYK MAOJUKHO OBLIO OBbITh BBEIAEHO JIEKAPCTBEHHOE CPENCTBO. 3aTeM
pPacCUMUTBIBAIM 7103y, IOAJIEKAINYI0 BHYTPHUOIYXOJIEBOMY BBEACHHIO B KAKIAYIO OIyXOJb,
ucxons u3 obwema omyxonu, Ha ypoBHe oT 0,1 mr go 0,5 Mr 6,7-3TIOKCHTHUIJIHEHOHA Ha
KyOnueckuii CaHTUMeTp oObemMa onyxoiu. B ciydasx MynasTuOKanpHOro 3a001eBaHus, KOrna
HAa €IMHUYHYIO ONyXOJb WM HEOOJBIIOE KOJUYECTBO HUMEIOLIUXCS OIMYyXOJiel HarpaBJIeHHO
BO3JICHICTBOBAIM TOJIbKO B MAJUIMATUBHBIX IIEJISIX, MO BO3MOXKHOCTHU TOICYUTBHIBAIH JPyTHE
BU/IUMbIE U TAJbIUPYEMble OMYyXONU Yy MalueHTa. JIeueHue IeNeBhIX OIMyXOJed BKII0YAJo
OJHOKPATHYI0 MHBEKIIMIO 3TIOKCUTHIIIMEHOHA B KAKAYIO ONMyXojb. CHUMKH LIEJIEBbIX OMyXOJeH
JeNaid HEMOCPEICTBEHHO 10 JIEYEHUS] M B XOJ€ UX PEaKLUUU Ha JieueHue. LleneBbie Omyxosu
pPEryJIApHO OLEHUBAJIM B Te4deHUEe 28 [HEH, U OKOHYATENbHBIA pe3yJbTaT JCUCHUs
KJIacCU(UIIMPOBAJICST KAK TMOJIHBIA OTBET (NOJHOE paspeleHre LEeJeBOH OMyXOJH), YaCTUYHBIHI
oTBeT (HEKOTOpasi OMyXOJieBasi TKaHb BCE €Ile MPUCYTCTBOBajia uepe3 28 HHEW) WM IJIOXOU
OTBET (3HAYUTEbHAS Macca OIMYXOJIH BCE €Ile COXPaHsIach Ha TEKYIIUH MOMEHT). BerepuHaps!
OTMETHJIM, YTO OTBETHAs PEaKIUsl HEIeNeBBbIX OIMyXOoJieH, KOTopas HMena aOCKOMaIbHBIHN
s¢¢ekT, XapakTepu3oBajach YMEHBIIEHHEM W HCYE3HOBEHHEM OSTHX ONyXOJeH, WHOrza ¢
BPEMEHHBIM JIETKUM TIOTEMHEHHEM KOXHU. JTO OTJIMYAJIOCh OT O4Y€Hb XapaKTepHOIo

réMopparudeCKOoro HEKpoO3a U HCJIYICHUA OIMYXOJIHU, XapaKTCPHOTO Il SIMOKCHUTUTIIMEHOHOB
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IpU UX BBEACHUU HENMOCPECACTBCHHO B LICJIEBBIC OITYXOJIN.

(1) sMIDK0XAD
odrrag JOHHALON
HOHY 7| - £ HI9HIOT | 29HT'eE 208ed]] HI9HIO]] J9HIeE 20ged]]
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ITpumep 3. AbGckonanbHbIi 3¢ ekt coennHeHns 1 B MOAENSIX MMMYHOKOMIIETEHTHOTO
paka y Mplluen

B wuccnemoBaHum in vivo C HCHONB30BaHHEM CyOONTHMAJNBHBIX 103 COENMHEHUs 1
n3yyanu adckonainbHble 3QPEeKThl y IMMyHOKOMIEeTeHTHbIX Mblieii C57BL/6. IlltamMmm Mblieit
C57BL/6 Obln BBIOpaH, MOCKOJIBKY €r0 MIMPOKO MPHUMEHSIOT MPHU UCCIENOBAHHH CIOCOOHOCTH
HOBBIX ar€HTOB BbI3bIBATh aOCKomajbHbIe 3(P(ekTsl, 0COOEHHO CBA3aHHBIE C YMEHBIICHUEM HE
NOABEPraeMbIX JIEYEHHUIO OIyXOJeH, KOTOpOe IMPOHCXOAUT OJHOBPEMEHHO C YMEHbLICHHEM
MOJBEPTHY THIX JICUYSHHIO LEJIEBbIX OMYyXOJIeH WIIM BCKOPE TIOCIIE STOTO.

Onyxomu B16-F10 (menanoma) mimu Panc02 (momxenynodHas kene3a) (2 Ha MbIIb, S
MbIIIeH Ha JieueOHYIO TPYIITy) BBIPAIIMBAIM IMOAKOXHO Ha MMMYHOKOMITETEHTHBIX MBIIIAX
(C57BL/6) nmo pasmepa 75-100 mMM>, mocyie 4ero B OAHY OMyXOJb HHBELUPOBAIU JTHOO OAMH
Hocutenb (50 Mk, 40% mnponmnenrimukons (PG), 30 MM anerara Hatpus, pH 4,3), mubo
HOCHTEJIb, COAEpKaImuii 7,5 MKr coemuHeHus: 1, 4ToObl OMpeneNnuTb, MOXKET JId BBEICHUE
coenuHeHUs1 1 crocoOCTBOBATh PA3BUTHIO aOCKOMANbHBIX 3((EKTOB B Pa3IUYHBIX MOATHIIAX
paka. JIMHMM PaKOBBIX KJIETOK MBILIEH Mepel WHBEKIHEeH TPaHCAYyLUPOBAIN JEHTUBUPYCOM,
SKCIIPECCUPYOIUM Jroundepasy, A BU3YaJH3alMUd KaK MEPBUYHON OIMyXOJIEBOH HArpysKy,
TaK U BO3MOXKHBIX METaCcTa30B C HCIIOJIb30BAHHEM OMONIOMUHECIIEHTHONH BHU3yalU3alMH. 3a
BCEMM MbIIIAMHM HAOJIOAANM COTJIACHO METOJWKaM, yTBepkIeHHbIMH Komurerom mo sTuke
JKMBOTHBIX MEIUIIMHCKOTO Hay4YHO-HMCCIEN0BATENbCKOrO HMHCTHTYTAa beprxodepa ams sToro
UCCIIEIOBAHMS.

Pesynprarel nokasansl Ha ¢ur. 1 (B16-F10) u 2 (Panc02). Pe3ynbraThl mokasamy, 4To
00paboTka OHOI OMyXOJIM TOJBKO JIMIIb HOCUTENIEM He OKa3blBasla 3HAUYUTEIBHOTO 3 deKTa Ha
pPOCT He MOABEPTHYTOH JedeHuro omyxoju. Hamporus, nedenue cyOsddexruBnoit (7,5 Mkr)
0301 COeNMHEHUs | MPUBEIO K YMEHBIIEHHIO POCTAa OMYyXOJHM B IMOABEPTHYTOM JIEUECHUIO
omyxomd. Kpome TOro, He TOABEPrHYThIE JICUEHHIO COCEIHHUE ONyXOJU  TaKXKe
NPOEMOHCTPUPOBAIA OTBET HA TEPANUI0 COCAMHEHHEM |, KOTOpbIi He HaOJromancst mpu
BBEJICHUU OTHOTO TOJIbKO HOCHTEJISL.
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DOOPMVIJIA N30BPETEHHA

1. Criocob cTuMyTUpOBaHUST PErpecCHH IO MEHBIIeH Mepe OTHON HeLEeJIeBON OMyXOJH Y
Cy6’beKTa C HECKOJIbKUMH ONYyXOJISAMU, IMPU 3TOM YKasaHHbeI CHOCO6 BKIIFOYA€T BBCACHHE IIO
MEHbIIEH Mepe B OAHY LEJIEBYI0 OIyXOjb COCIMHEHHUs! O,7-3MOKCUTUIVIMEHOHA WM €ro
(apManieBTUYECKH TPUEMIIEMON COJIM, TJI€ MO MeHbIIeH Mepe OIHA LejieBas OMyXojb U IO
MEHbILIEH Mepe OJHA HeLeeBas OMyXOJb SBJSAIOTCS HUMMYHOI€HHBIMH ONyXOJISIMHM, U TI7e
BBEJICHUE MPEICTABIsIET COOOM JIOKAIM30BAHHOE BBEEHUE MO MEHbINEH Mepe B OIHY LIEJIEBYIO
OIyXOJIb.

2. Crnocob mo m 1, B KOTOpOM coenuHeHHe ©O,7-3MOKCUTUTIIMEHOHA W €ro

2

(bapMaleBTUYECKH IPUEMJIEMYIO COJIb BBOISIT B OJIHY LIEJIEBYIO OMyXOJIb.

3. Cnoco6 mo m 1, B KOTOpOM coenuHeHHe ©O,7-3MOKCUTUTIIUEHOHA W €ro

>
(apManeBTUIECKH MPUEMIIEMYIO COJIb BBOIAT O0Jiee YeM B OIHY LIEJIEBYIO OIyXOJIb.

4. Cnoco0 o yobomy u3 mm. 1-3, B KOTOPOM IO MEHbIIEH Mepe O/IHA LeJieBasi ONMyXOJb
BKJIFOYACT NEPBHUYHYHO OIMYyXOJib, BTOPUYHYIO ONYXOJib WJIM NCPBUYHYIO OIYXOJIb U OAHY HIIN
HECKOJIbKO BTOPUYIHBIX OHYXOJIefI.

5. Cnocob mo modomy u3 mm. 1-3, B KOTOPOM LiejieBast OMyXOJb MPENCTAaBISET COOOH
BTOPHYHYIO OITyXOJIb.

6. Crmocob mo mobomy u3 mm. 1-5, B KOTOPOM IO MEHBIIEH Mepe OJHa HeleneBas
OIyXOJIb TPEACTABIIAET COOOH OHY OMyXOJb.

7. Cnocob mo mobomy u3 mm. 1-5, B KOTOPOM IO MeHbIIEeH Mepe OfHa HeleleBast
OIyXOJIb PEACTABIsIET cOO0M Ooee YeM OHY OMyXOJIb.

8. Cmoco6 mo mobomy u3 mm. 1-7, B KOTOPOM IO MEHbIIEH Mepe OfHa HelejeBas
OMyXOJIb MpPEACTaBJsieT cOOOi MO MEHbIIel Mepe OIHY OIyXOJb-«CBUAETENbY), MO MEHbIIEH
Mepe OIIHY OIyXOJib, TIOABEPIKEHHYI0 a0ckonambHOMY 3(dexTy, mim no MeHblIed Mepe OIHY
OIyXOJIb-KCBU/IETENIbY U TIO MEHbIICH Mepe OAHY OIyXOJb, TOABEPKEHHYI aOCKOMaTIbHOMY
s dexry.

9. Criocob mo 1. 8, B KOTOPOM IO MEHbILEH Mepe OlHA HeleJieBast OMyXOJb MOABEPIKEHA
abckonambHOMY 3 QeKTy.

10. Crioco6 mo modomy u3 nm. 1-9, B KOTOPOM JIOKAJIM30BAHHOE BBEACHHE MPEACTABIISET
co0Ol MeCTHOE BBEICHUE HITH BHY TPHOITyXOJIEBOE BBEACHNUE.

11. Crmoco6 mo m. 10, B KOTOPOM JIOKAJM30BAHHOE BBEIECHUE NPEACTABIsIET COOOI
BHYTPHOITYXOJIEBOE BBEICHUE.

12. Croco6 mo mobomy u3 mm. 1-11, B KOTOpOM MMMYyHOT€HHAsl OMyXOJb BBIOpaHa W3
MCJIaHOMBI, 0a3aJIbHOKJIETOYHOH KapOUHOMBI, IUIOCKOKJIETOUYHOM KapOUHOMBI, KapUOHUHOMBI M3

KJIETOK MepKeJm, KapOUHOMBI  JICTKOTI'O, KapOWHOMBI MOYCBOTO ITY3bIpPs, J'II/IM(I)OMI)I,
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aJICHOKAPLIMHOMBI MOJIOYHOM >Ke€JIe3bl, MeNaTOLEIUTIOJISIPHON KapLUUHOMBI, MOYE€YHO-KJIETOYHOU
KapLMHOMBI, MEAYJUIAPHON KAapLIMHOMBI, KOJOPEKTAJbHOIO paKka, TMCTHOLMTAPHON CapKOMBI,
Fe€MaHT'MOCaPKOMBI WJIM MACTOLIUTOMBI.

13. Cnoco6 mo mobomy u3 mm. 1-12, B KOTOpoM coeauHeHHe O,7-3TMOKCUTUTIIHEHOHA

npezacTassier coboii coenunenue Gopmysr (1):

(D

WIH €ro TreoMeTpUYeCKUd H30Mep, WM CTepeou3omMep, HiIH  (apMaleBTHUECKH
NPUEMJIEMYIO COJIb;

rae

R mpencrasnsier coboti Bogopoxa uiu Ci.6-aJKui,

R> mpencrasnsier coboii —ORy;

R; mpencrasnsier coboii -OH mu —ORy;

R4 u Rs HezaBucumo BeiOpaHb! U3 Bogopoaa u Ci-ankuia;

R¢ nmpencrasnsier coboii Bogopoxa uiu —Ro;

R7 npencrasisier coboit runpokcu uim -ORo;

Rs npencrasisier coboit Bogopon mnu C.6-aJku;

Ry npencrasnsier cobdoit -Ci.xo-ankun, -Cazo-ankenu, -Co-po-ankuami, -C(O)Ci-0-amkui,
-C(0)Caa0-ankenmn, -C(O)Caao-ankunuy, -C(O)uuknoankun, -C(O)Ci-10-aIKUIIHUKIOATKIIT, -
C(0)Ca-10-ankernmuukioankui, -C(O)Cr.o-ankuammuknoankmwi, -C(O)apun, -C(O)Ci-io0-
ankunapui, -C(O)Ca.o-ankernnapun, -C(O)Ca-o-ankurunapun, -C(O)Ci-o-ankun-C(O)R11, -
C(0)Ca-10-anmkenun-C(O)R11, -C(0)Cr-10-anxuamn-C(O)R11, -C(O)Ci-10-ankun-CH(OR11)(OR11),
-C(0)Cz-10-anxermn-CH(OR11)(OR11), -C(O)Ca-10-ankunnn-CH(OR11)(OR11), -C(O)Ci-10-anxun-
SR11, -C(O)Ca.o-ankenmn-SRi1, -C(O)Cr.0-anxuamn-SRi1, -C(O)Ci-0-ankun-C(O)OR1y,
C(0)Cs-10-ankenun-C(O)OR11, -C(O)Cr-10-ankuauna-C(O)OR11, -C(O)Ci-ro-ankun-C(O)SR11, -
C(0)Cs-10-ankenun-C(O)SR 1, -C(O)Ca-10-ankuumn-C(O)SR11,

0 0
ﬁC(O)C1_10MKHnAR11 , —C(O)szanlcennn—‘LR11

HIH
O

*C(O)Cz.manmunn-Q—R“ :

Rio mpencrasnsier codoit -Cig-anku, -Cr.s-ankenmn, -Cag-amkunu, -C(O)Ci.¢-ankm, -
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C(O)Crs-ankenun, —C(O)Crs-ankunaua, -C(O)apun, -C(O)Cis-ankumapui, -C(O)Cars-
ankenmnapui, -C(O)Cas-anKuHUIAPUIT, U

R11 mpencraBnsier coboit  Bomopox, -Ci.o-amkmn, -Cp.o-amkenun, -Ca.1o-aJKMHUI,
LIMKJIOAJIKHJI WJTH apuT;

rae KaxKaas ajKuIbHAs, aJKeHUJIbHAS, AJKMHUJIbHAS, LUKJIOAJKIIbHAS WM apUJIbHAs
rpynna HeoOs3aTeIbHO 3aMeIeHa.

14. Crioco6 mo 1. 13, B KOTOPOM BBITIOJTHEHO OJTHO MJIH HECKOJIBKO M3 CJIEAYIOLIETO:

i) R1 mpencrasinsier coboit —C-3-aKu;

i1) R2 m Rs3 HesaBucumo BwiOpanbl u3 -OC(O)Cipo-anxuna, -OC(O)Ci-z0-asikeHuna,
-0C(0)Caao-ankununa, -OC(O)uuknoankuna, -OC(0)Ci-io-ankuniukioankuia;, -OC(0)Ca-10-
ankenwnuukinoankuna, -OC(0)Co.o-ankununiukioankuia, -OC(O)apuna, -OC(O)Ci-10-
ankmnapmwia, -0OC(O)Cr.io-ankenuwnapuna, -OC(O)Cr.i0-ankununapuna, -OC(O)Ci.jo-ankui-
C(O)R11, -OC(0)Cs-10-ankenun-C(O)R11, -OC(O)Cs-10-ankuuun-C(O)R11, -OC(O)Ci-10-amKu-
CH(OR11)(OR1), -0OC(0)Cz-10-ankenun-CH(OR11)(OR11), -OC(0)Cs-10-anKHHUI-
CH(OR11)(OR11), -OC(O)Ci.10-ankun-SRi1, -OC(0)Cs.10-ankenun-SRi1, -OC(O)Cs-10-anKuHmI-
SR11, -OC(0)Ci-10-ankun-C(O)OR11, -OC(0)Cz.10-ankenmn-C(O)OR11, -OC(O)Cz-10-anxuHmI-
C(O)OR11, -OC(0)Ci-10-ankun-C(O)SR11, -OC(0)Cs.10-ankenun-C(O)SR11 unmu -OC(0)Cs-10-
ankuHua-C(O)SR11; B uwactHOCTH, -OC(O)Ci-10-ankuna, -OC(O)Cz.10-ankenuna, -OC(0)Cz-10-
ANIKUHUIIA, -OC(O)uuknoankurna, -OC(0)C1-10-anKHILUKIOATKNTIA, -OC(0)Cz-10-
ankermnuukioankuia, -OC(0)Cz.jo-ankuannmkioankmwia uimm -OC(O)apuna,

iii) R4 u Rs HezaBucumo BoiOpanbl U3 -Ci.3-anKuna,;

iv) Rs mpencrasnsier coboii Bonopon, -C(0O)Ci.s-ankui, -C(O)Ca.s-ankenmn, —C(O)Ca.6-
ankuaun wm —C(O)apur,

v) R7 npencrasnser coboii ruapokcui, -OC(O)Cis-ankui, -OC(O)Crs-ankeHua wim —
OC(0O)Cs-s-ankuHuI; U

vi) Rg npexncrassier co6oii -C13-aKuit.

15. Cnocob mo m. 14, B KOTOPOM BBITIOJTHEHO OTHO UJIH HECKOJIBKO U3 CIIEAYIOLIETO:

1) R1 mpencrasnsier codoit —CHs;

i1) R2 u R3 HesaBucumo BeiOpanbl 3 -OC(O)Cis-ankuna, -OC(0)Cr.¢-ankeHnIa Wik -
OC(0)Cz-6-ankunmna,

1i1) kaxaeiid m3 R4 1 Rs npencrasnsier codoii —CH3;

iv) R¢ mpencrasnsier coboit Bomopon, -C(O)Ci.z-ankmn, -C(O)Ca3-ankenmn wiu -C(O)Cs-
3-QJIKUHIT,

v) Ry mpencrasisier coboit ruapokcui, -OC(0)Ci3-amkun, -OC(0)Ca-3-akeHImT Wi -

OC(0O)Cr3-ankunui, u
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vi) Rg mpencrasnsier coboit —CH3.
16. Crioco6 mo mobomy 3 mm. 13-15, B KOTOpoM coenuHeHue 6,7-3MOKCUTUTIIHEHOHA
BBIOPAHO U3 CIIEAYIOLIETO:
12-turnoun-13-(2-metunOyranonn)-6,7-snokcu-4,5,9,12,13,20-rexcarugpoxcu- 1 -
TUTTINEH-3-0H (coenuHeHue 1);
12,13-au-(2-metunOytanonn)-6,7-snokcu-4,5,9,12,13,20-rekcaruipokcu- | -TUrnex-3-
OH (coenuHeHue 2),
12-rexcanomn-13-(2-meTunOyranomn)-0,7-3nokcu-4,5,9,12,13, 20-rekcarugpokcu- 1 -
TUTJIUEeH-3-0H (coenuHeHue 3);
12,13-purexcanonn-6,7-3nokcu-4,5,9,12,13,20-rekcaruapokcu- | -Turnuen-3-oxH
(coenunenue 4);
12-mupucromn-13-(2-merundyranonn)-6,7-snokcu-4,5,9,12,13,20-rekcaruipokcu-1-
TUTJINEH-3-0H (CoeInHeHHe S);
12-turnoun-13-(2-metundyranonn)-6,7-smokcu-4,5,9,12,13-nenrarunpokcu-20-
aleTHJIOKCH- | -Turnen-3-oH (coenuHeHue 0);
12-mupucronn-13-anerunokcu-6,7-snokcu-4,5,9,12,13,20-rexcarugpokcu- 1 -rurnues-3-
OH (coenuHeHue 7),
12-npomnanous-13-(2-metundyranonn)-6,7-smokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTJINEH-3-0H (coennHeHue 8);
12,13-guturnonn-6,7-snokcu-4,5,9,12,13,20-rekcaruapokcu- 1 -rurnnen-3-ox1
(coenunenue 9);
12-(2-meTunbyranowun)- 13 -turaonn-6,7-3nokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTIIHeH-3-0H (coenunenue 10);
12-6yTanoun-13-(2-metunOyranowmn)-6,7-snokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTJIHEeH-3-0H (coenunenue 11);
12-(3,3-numerunody-2-eHomn)-13-(2-meTundyranown)-6,7-snokcu-4,5,9,12,13,20-
reKCarupoKcu- 1-turnmen-3-ox (coennnenue 12);
12-rekc-2,4-nuenomn-13-(2-metunOyranomn)-6, 7-anokcu-4,5,9,12,13,20-rekcaru ApoKcu-
1-Turnuen-3-oH (coenunenue 13);
12-turnoun-13-(2-metunnponanonn)-0,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu-1-
TUTJINEH-3-0H (coenuHenne 14);
12-6yT-2-eHoUn-13-(2-MeTunOyranomn)-6,7-3mokcu-4,5,9,12,13, 20-rekcarugpokcu- 1 -
TUTTINEeH-3-0H (coenuHeHue 15);
12-turnoun-13-0yranomn-6,7-snokcu-4,5,9,12,13,20-rekcarunpokcu- 1 -ruriiueH-3-oxH

(coenunenue 16);
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12,13-nubyranomn-6,7-anokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -rurianen-3-o1
(coenunenue 17);

12,13-punenranonn-6,7-snokcu-4,5,9,12,13,20-rekcaruapoxcu- 1 -turnueHs-3-ox
(coenunenue 18);

12,13-nu-(2F,4F)-rexca-2,4-nuenomn-6,7-snokcu-4,5,9,12,13,20-rekcarugpokcu-1-
TUTJIHEeH-3-0H (coenunenue 19);

12,13-nu-(2-metrndyranomn)-6,7-3mokcu-4,5,9,12, 13, 20-rekcaruapokcu- 1 -turineH-3-
oH (coenunenue 20);

12-(2-metunmnpon-2-enoun- 1 3-(2-metusndyranownn)-6,7-3nokcu-4,5,9,12,13,20-
reKCaruapoKcu- 1 -rurnmaen-3-ox (coenunenue 21),

12-(3-6yTenoun)-13-nHonanomn-6,7-3nokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -TuriinaeH-
3-oH (coenuHenue 22);

12,13-nu-H0HOMN-6,7-3m0KCU-4,5,9,12,13,20-rekcaruapokcu-1 -turnuaeH-3-oxH
(coenunenue 23),

12,13-pu-rentanounn-6,7-anokcu-4,5,9,12,13,20-rexkcarugpokcu- 1 -rurnuaeH-3-oH
(coenunenwue 24),

12,13-nu-(3-metundytanomn)-6,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu- | -ruriinaeH-3-
oH (coenuHenwue 25);

WK ero (papMaLeBTHUECKU IpuemMiieMast CoJlb.

17. Criocob mo 1. 16, B KOTOpOM coeuHeHue npeacrapiser codboi 12-turmonn-13- (2-

MeTua0yTanoun )-6,7-snokcu-4,5,9,12,13,20-rekcaruapokcu-1 -turiuen-3-on (Coennnenue 1).
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OOPMVIJIA U3OBPETEHMA, USMEHEHHAA
B COOTBETCTBUHU CO CT. 34 PCT

1. Criocob cTuMyIMpOBaHUST PErpecCHy MO MEHbIIeH Mepe OTHON HeLEeIeBON OMyXOoJd y
Cy6”beKTa C HECKOJIbKUMH ONyXOJISAMU, IMPU 3TOM YKasaHHbIﬁ CHOCO6 BKJIFOYA€T BBCACHHEC IIO
MEHbILIEH Mepe B OIHY LEJEBYI0 OIyXOJb COEAUHEHUs 6,7-3MOKCUTUINIMEHOHA WM €ro
(apManieBTHYECKH TPUEMIIEMON COJM B BHJE MOHOTEpANMU; IIe MO MEHbLIeH Mepe OIHa
1[eJieBasi OMyXOJIb U MO MEHBLIEH Mepe OfHa HeleseBasi OMyXOJb SBJSIOTCS UMMYHOT€HHBIMU
OIyXOJISIMH, U TJI€ BBEICHUE NPEACTABIISIET COOOM JIOKATM30BAHHOE BBEACHHE N0 MEHbINEH Mepe
B OJIHY LIEJIEBYIO OITyXOJIb;

r7ie CoequHeHue 6,7-3MOKCUTUTIMEHOHA MpeacTaBisier coboli coenunenue Gopmysr (1):

(D

WIH €ro TeOMETPHYECKUI H30Mep, WM CTepeor3oMep, Win (HapMaleBTUYECKH
IPHEMIIEMYIO COJIB;,

rae

R npexacrasisier coboit Bogopox miu Ci.6-aiku,

R mpencrapmsier coboii —ORo;

R3 mpencrapmnsier coboii -OH mnmu —ORo;

R4 u Rs HezaBucuMO BrIOpaHb! U3 Bogopona u Ci.6-aJIkuia;

Re mpencrapnsier coboii Bomopoxa uiu —Rjo;

R7 mpencrasnsier codoii ruapokcu uin -OR1o;

Rsg mpencrasisier coboti Bogopoxa uitk Ci.6-aJKui,

Ro npencrasnsier cobdoit -Ci.xo-anmkun, -Cazo-anmkenut, -Ca-po-ankuam, -C(O)Ci-zo-amku,
-C(0)Caa0-anxenmn, -C(O)Caao-ankunui, -C(O)uuknoankun, -C(O)Ci-10-aIKUIIHUKIOATKIIT, -
C(0)Cr-r0-ankernmuukioankui, -C(O)Cr.o-anxuanmuknoankmwi, -C(O)apun, -C(O)Ci-0-
ankunapui, -C(O)Cr.o-ankennnapun, -C(O)Ca-o-ankuannapun, -C(O)Ci-o-ankun-C(O)R11, -
C(0)Cs-10-ankenun-C(O)R11, -C(O)Cr-10-anxuamn-C(O)R11, -C(O)Ci-10-ankun-CH(OR11)(OR11),
-C(0)Cz-10-anxermn-CH(OR11)(OR11), -C(O)Ca-10-ankunnn-CH(OR11)(OR11), -C(O)Ci-10-anxun-
SR11, -C(O)Ca.o-ankenun-SRi1, -C(O)Cr.0-anxuamn-SRii, -C(O)Ci-10-ankun-C(O)OR1y,
C(0)Cs-10-ankenun-C(O)OR11, -C(O)Ca-10-anxkuauna-C(O)OR11, -C(O)Ci.ro-ankun-C(O)SR1i, -
C(0)Ca.10-anmkenun-C(O)SR 1, -C(O)Cr-10-ankunmn-C(O)SR 11,



34

o]

Q
Ri1 —C(O)C; rpamkenun R11

—C(O)C1_103JIKHJ]

HIH
O

—C(0)Cauroanxunma Ry

R0 mpencrasnsier coboii -Ci.s-ankun, -Care-ankenun, -Cr.g-ankunmn, -C(0)Ci.g-ankun, -
C(O)Crs-ankenun, —C(O)Crs-ankunamyi, -C(O)apun, -C(O)Cis-ankumapui, -C(O)Car.s-
ankermnapui, -C(O)Crs-anKuHUIAPWIT, U

R11 mpencrasnsier coboit  Bomopox, -Ci.po-ankwmn, -Cr.jo-amkenun, -Ci.1o-aJIKMHUI,
LUK JIOAJTKUJT UJTH AP,

rae Kaxaas aJiKhJibHas, aJIKCHUJIbHasA, AJKWHWIJIbHAasA, LHUKJIOAJIKWJIIbHasA HWJIN apHJIbHAaA
rpyIina HeoOs3aTeNbHO 3aMEIICHA.

2. Cnocob mo m 1, B KOTOpOM coemuHeHHe ©O,7-3MOKCUTUTIIMEHOHA W €ro

2

(bapMaLeBTUYECKH TIPUEMJIEMYIO COJIb BBOSIT B OJIHY LIEJIEBYIO OMyXOJb.

3. Crioco6 mo m 1

2

B KOTOPOM CO€IUHEHUE O,7-3MOKCUTUIJIMEHOHA WM €ro
(apMareBTUIECKH MPHEMIIEMYIO COJIb BBOIAT OOJIee YeEM B OZIHY LIEJIEBYIO OIYXOJIb.

4. Cnoco0 mo yobomy u3 m. 1-3, B KOTOPOM IO MEHbIIEH Mepe OIHA LIeJeBast ONMyXOJb
BKJIFOYACT NEPBHUYHYHO OIMYXOJib, BTOPUYHYIO ONYXOJib WJIM MEPBUYHYHO OMYyXOJIb U OOHY WIIN
HECKOJIbKO BTOPUYIHBIX OHYXOJ'IGI\/'I.

5. Cnocob nmo mobomy u3 mm. 1-3, B KOTOPOM LieJieBasi OIMyXOJIb MPENCTABISAET COOOMH
BTOPHYHYIO OIyXOJIb.

6. Cnocob6 mo nmoboMy u3 mm. 1-5, B KOTOPOM MO MEHbIIEH Mepe OfHa HelleseBast
OIyXOJIb PECTABISIET COOOH OHY OIMyXOJIb.

7. Cnocob mo nmroboMy u3 mm. 1-5, B KOTOPOM MO MEHbIIEH Mepe OIHa HeleeBas
OIyXOJIb TPECTABIIAET cOOO0I OoJiee YeM OTHY OIyXOJb.

8. Crocob mo nmobomy u3 mm. 1-7, B KOTOpPOM MO MeEHbINEH Mepe OIHA HellesieBas
OIyXOJIb MPEACTaBIsieT cOOO MO MEHbIIeH Mepe ONHY OIyXOJb-«CBUAETENbY), TO MEHbIIEH
Mepe OIIHY OITyXOJib, TIOABEPIKEHHYI0 a0cKomambHOMY 3(dexTy, mim nmo MeHblIed Mepe OgHY
OIyXOJIb-KCBU/ICTENIbY U TIO0 MEHbIIEH Mepe OAHY OIyXOJb, NMOABEPKEHHYIO aOCKOMaIbHOMY
s dexry.

9. Criocob mo 1. 8, B KOTOPOM IO MeHbIIEH Mepe O/lHa HellesieBast OMyXOJb MOBEPIKEHA
abckonambHOMY 3 deKTy.

10. Crioco6 o modomy u3 mi. 1-9, B KOTOPOM JIOKAJTM30BAHHOE BBEACHHE MPEICTABIISIET
co0O0l MeCTHOE BBEICHUE HIT BHY TPHUOITYXOJIEBOE BBEACHNUE.

11. Crmoco6 mo m. 10, B KOTOPOM JIOKAJIM30BAHHOE BBENEHUE MPEACTaBIsIET COOOM
BHYTPHOIIyXOJIEBOE BBEIICHUE.

12. Croco6 mo mobGomy u3 mm. 1-11, B KOTOpOM MMMYyHOT€HHAsl OMyXOJb BbIOpaHa W3
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MEeJIaHOMbI, 0a3aJbHOKJIETOUHON KapLHUHOMBI, MJIOCKOKJIETOYHOH KapLTHOMBI, KapLUHOMBI U3
KJIeTOK Mepkensi, KaplUHOMBI JIETKOrO, KapLUHOMBI MOYEBOrO My3bIpsi, JHUM(OMBI,
aJCHOKAPLIMHOMBI MOJIOYHOM >K€JIe3bl, MeNaTOLEIUTIOJISIPHON KapLUHUHOMBI, MOYE€YHO-KJIETOYHOU
KapLUHOMBI, MEIYJUISIPHONH KapLUHOMBI, KOJOPEKTAJBbHOIO paka, MMCTHOLUTAPHOU CAPKOMBI,
TeMaHTHOCAPKOMBI UJIH MaCTOLIUTOMBI.

13. Cnocob no mobomy u3 mm. 1-12, B KOTOPOM BBIIIOJHEHO OAHO HJIM HECKOJIBKO M3
CIIEIYIOLIETO!

i) R1 mpencrasinsier coboit —C-3-aKu;

i1) R2 m Rs3 HesaBucumo BwiOpanbl u3 -OC(O)Cipo-anxuna, -OC(O)Ci-z0-asikeHuna,
-0C(0)Caao-ankununa, -OC(O)uuknoankuna, -OC(0)Ci-io-ankuniukioankuia;, -OC(0)Ca-10-
ankenwnuukinoankuna, -OC(0)Co.o-ankununiukioankuia, -OC(O)apuna, -OC(O)Ci-10-
ankmnapmwia, -0OC(O)Cr.io-ankenuwnapuna, -OC(O)Cr.i0-ankununapuna, -OC(O)Ci.jo-ankui-
C(O)R11, -OC(0)Cs-10-ankenun-C(O)R11, -OC(O)Cs-10-ankuuun-C(O)R11, -OC(O)Ci-10-amKu-
CH(OR11)(OR1), -0OC(0)Cz-10-ankenun-CH(OR11)(OR11), -OC(0)Cs-10-anKHHUI-
CH(OR11)(OR11), -OC(O)Ci.10-ankun-SRi1, -OC(0)Cs.10-ankenun-SRi1, -OC(O)Cs-10-anKuHmI-
SR11, -OC(0)Ci-10-ankun-C(O)OR11, -OC(0)Cz.10-ankenmn-C(O)OR11, -OC(O)Cz-10-anxuHmI-
C(O)OR11, -OC(0)Ci-10-ankun-C(O)SR11, -OC(0)Cs.10-ankenun-C(O)SR11 unmu -OC(0)Cs-10-
ankuHua-C(O)SR11; B uwactHOCTH, -OC(O)Ci-10-ankuna, -OC(O)Cz.10-ankenuna, -OC(0)Cz-10-
ANIKUHUIIA, -OC(O)uuknoankurna, -OC(0)C1-10-anKHILUKIOATKNTIA, -OC(0)Cz-10-
ankermnuukioankuia, -OC(0)Cz.jo-ankuamnmkioankmwia uimm -OC(O)apuna,

iii) R4 u Rs HezaBucumo BoiOpanbl U3 -Ci.3-anKuna,;

iv) Rs mpencrasnsier coboii Bonopon, -C(0O)Ci.s-ankui, -C(O)Ca.s-ankenmn, —C(O)Ca.6-
ankuaun wm —C(O)apur,

v) R7 npencrasnser coboii ruapokcui, -OC(O)Cis-ankui, -OC(O)Crs-ankeHua wim —
OC(0O)Cs-s-ankuHuI; U

vi) Rg npexncrassier co6oii -C13-aKuit.

14. Cnocob mo m. 13, B KOTOPOM BBITIOJTHEHO OTHO UJIH HECKOJIBKO U3 CIIEAYIOLIETO:

1) R1 mpencrasnsier codoit —CHs;

i1) R2 u R3 HesaBucumo BeiOpanbl 3 -OC(O)Cis-ankuna, -OC(0)Cr.¢-ankeHnIa Wik -
OC(0)Cz-6-ankunmna,

1i1) kaxaeiid m3 R4 1 Rs npencrasnsier codoii —CH3;

iv) R¢ mpencrasnsier codoit Bomopon, -C(O)Ci.z-ankmn, -C(O)Ca-3-ankenmn wiu -C(O)Cs-
3-QJIKUHIT,

v) Ry mpencrasisier coboit ruapokcui, -OC(0)Ci3-amkun, -OC(0)Ca-3-akeHImT Wi -

OC(0O)Cr3-ankunui, u
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vi) Rg mpencrasnsier coboit —CH3.
15. Cnoco6 no mobomy u3 mm. 1-14, B KOoTOpoM coenuHeHHE 6,7-3MOKCHUTUTIIHEHOHA
BBIOPAHO U3 CIIEAYIOLIETO:
12-turnoun-13-(2-metunOyranonn)-6,7-snokcu-4,5,9,12,13,20-rexcarugpoxcu- 1 -
TUTTINEH-3-0H (coenuHeHue 1);
12,13-au-(2-metunbytanonn)-6,7-snokcu-4,5,9,12,13,20-rekcaruipokcu- | -TUranex-3-
OH (coenuHeHue 2),
12-rexcanomn-13-(2-meTunOyranomn)-0,7-3nokcu-4,5,9,12,13, 20-rekcarugpokcu- 1 -
TUTJIUEeH-3-0H (coenuHeHue 3);
12,13-purexcanonn-6,7-3nokcu-4,5,9,12,13,20-rekcaruapokcu- | -Turnuen-3-oxH
(coenunenue 4);
12-mupucromn-13-(2-merundyranonn)-6,7-snokcu-4,5,9,12,13,20-rekcaruipokcu-1-
TUTJINEH-3-0H (CoeInHeHHe S);
12-turnoun-13-(2-metundyranonn)-6,7-smokcu-4,5,9,12,13-nenrarunpokcu-20-
aleTHJIOKCH- | -Turnen-3-oH (coenuHeHue 0);
12-mupucronn-13-anerunokcu-6,7-snokcu-4,5,9,12,13,20-rexcarugpokcu- 1 -rurnues-3-
OH (coenuHeHue 7),
12-npomnanous-13-(2-metundyranonn)-6,7-smokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTJINEH-3-0H (coennHeHue 8);
12,13-guturnonn-6,7-snokcu-4,5,9,12,13,20-rekcaruapokcu- 1 -rurnnen-3-ox1
(coenunenue 9);
12-(2-meTunbyranowun)- 13 -turaonn-6,7-3nokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTIIHeH-3-0H (coenunenue 10);
12-6yTanoun-13-(2-metunOyranowmn)-6,7-snokcu-4,5,9,12,13,20-rekcarugpokcu- 1 -
TUTJIHEeH-3-0H (coenunenue 11);
12-(3,3-numerunody-2-eHomn)-13-(2-meTundyranown)-6,7-snokcu-4,5,9,12,13,20-
reKCarupoKcu- 1-turnmen-3-ox (coennnenue 12);
12-rekc-2,4-nuenomn-13-(2-metunOyranomn)-6, 7-anokcu-4,5,9,12,13,20-rekcaru ApoKcu-
1-Turnuen-3-oH (coenunenue 13);
12-turnoun-13-(2-metunnponanonn)-0,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu-1-
TUTJINEH-3-0H (coenuHenne 14);
12-6yT-2-eHoUn-13-(2-MeTunOyranomn)-6,7-3mokcu-4,5,9,12,13, 20-rekcarugpokcu- 1 -
TUTTINEeH-3-0H (coenuHeHue 15);
12-turnoun-13-0yranomn-6,7-snokcu-4,5,9,12,13,20-rekcarunpokcu- 1 -ruriiueH-3-oxH

(coenunenue 16);
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12,13-nubyranomn-6,7-anokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -rurianen-3-o1
(coenunenue 17);

12,13-punenranonn-6,7-snokcu-4,5,9,12,13,20-rekcaruapoxcu- 1 -turnueHs-3-ox
(coenunenue 18);

12,13-nu-(2F,4F)-rexca-2,4-nuenomn-6,7-snokcu-4,5,9,12,13,20-rekcarugpokcu-1-
TUTJIHEeH-3-0H (coenuHenue 19);

12,13-nu-(2-metrndyranomn)-6,7-3mokcu-4,5,9,12, 13, 20-rekcaruapokcu- 1 -turineH-3-
oH (coenunenue 20);

12-(2-metunmnpon-2-enoun- 1 3-(2-metusndyranownn)-6,7-3nokcu-4,5,9,12,13,20-
reKCarupoKcu- 1 -rurnmaen-3-ox (coenunenue 21),

12-(3-6yTenoun)-13-nHonanoun-6,7-snokcu-4,5,9,12,13,20-rekcaruipokcu- 1 -TuriivaeH-
3-oH (coenuHenue 22);

12,13-nu-H0HOMN-6,7-3m0KCU-4,5,9,12,13,20-rekcaruapokcu-1 -turnuaeH-3-oxH
(coenunenue 23),

12,13-pu-rentanounn-6,7-anokcu-4,5,9,12,13,20-rexkcarugpokcu- 1 -rurnuaeH-3-oH
(coenunenue 24),

12,13-nu-(3-metundytanomn)-6,7-3mokcu-4,5,9,12,13,20-rekcarugpokcu- | -ruriinaeH-3-
oH (coenuHenwue 25);

WK ero (papMaLeBTHUECKU IpuemMiieMast CoJlb.

16. Cnoco6 mo n. 15, B KOTOpOM coequHeHue npeacrasisier codol 12-turnomn-13- (2-

mMeTu0yTanoun )-6,7-snokcu-4,5,9,12,13,20-rekcaruapokcu-1 -turiuen-3-on (Coennnenue 1).
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