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2420-579338EA/061
MMPOU3BOJHBIE 1,3,5-TPUC(6-METHUJITHUPUINH-2-NWJIOKCHU)BEH30JIA U
POJACTBEHHBIE COEAVHEHUA B KAYECTBE JIMT'TAHAOB NLRX1 JIJIs1
JEYEHUSA BOCHAJIATEJIBHBIX 3ABOJTEBAHUN

OBJIACTb TEXHUKU

JanHoe m3o0pereHune otHocutcs K juranaamM NLRX1 u ux npuMeHEeHUsiM, TaKUM Kak
JeYeHWe U MPEAYNPEeKACHHE  3JIOKAYECTBEHHbIX  HOBOOOPA30BaHUI, HMH(EKIHMOHHBIX
3aboneBaHuil OaKTepUaANTbHOTO, TPUOKOBOTO M BHUPYCHOTO MPOUCXOXKIEHHS], BOCMAIUTENbHBIX,
UMMYHOOTIOCPEIOBAHHBIX WM XPOHUYECKUX 3a00JeBAHUN KETyJIOYHO-KHIIEYHOTO TPAKTa,
TAKUX KaK BOCMAJIHMTENIbHbIC 3a00JI€BAaHHUS KHUIIEUHUKA, 1 CUCTEMHbIE MMMYHOOIIOCPEIOBAHHBIE
3a00J1eBaHMsL.

YPOBEHb TEXHUKHU

Hykneorun-ces3pIBarolmii  TOMEH osuromepusanuu X1, comepykammii  Ooratblid
neritnHOM ToBTOp (NLRX1) (Takke HaswiBaemblil kak «NOD-monoOHbId peuenTop X1» wmium
«uneH X1 cemeiictea NLR» unmn «NOD9»), npencrasisier co0oil O€lOK CHUTHAJIBHOTO TMYTH,
KOTOPBII SKCIIPECCHPYETCS] B MMMYHHBIX KJIETKAX, JKEIyIOYHO-KUIIEYHOM TPAaKTe, a TAKKE B
KOXKe, JIETKUX, MBIIILAX, 3HJOKPUHHBIX U PENnpoAyKTUBHbIX TkaHsx [1]. Monexyna NLRXI1
UMEET TPU PA3NIUYHBIX JIOMEHAa M pacrojiaraercsi B MHUTOXOHApHAX [2]. OmnyOiamkoBaHHBIE
pe3yabTaThl Moka3piBaroT, 4to moteps NLRX1 yxynmaer TspkecTh 3a00€BaHUS U U3MEHSIET
MeTa0OJIM3M UMMYHHBIX KJIETOK. [3] B MOJENAX BOCHAIUTENBHOTO 3a00I€BaHUs KHIIEUYHUKA [4-
6]. benok NLRX1 Takxe ydacTByeT B MOAENSAX BUPYCHBIX OTBETOB [7-14], OaxrepuanbHON
uHpekuuu [15], rpubkosoii uadekuuu [16], paka [17-21], creatosza neuenu [22, 23], nuabera 2
tuna [24], TpaBMbl TOJOBHOro Mosra [25], umemun Muokapaa [26], XpOHMUECKOU
0O0CTpYKTUBHOI Oose3Hu Jierkux [27] u ayToumMmyHHOro 3Huedasomuenura [28].

CylecTBylOT  O4YeBHIHBIE HEYJOBJIECTBOPEHHbIE KIMHMYECKHE NOTPEeOHOCTH B
Oe3onacHbIX U 3(PEKTUBHBIX METONAX JieueHus 3a0oneBanuii, B KOTopbix yyactByeT NLRX1. K
HUM OTHOCSITCSI ayTOMMMYHHBIE 3a00JIeBaHHs, XPOHUYECKHE U BOCHAIUTENbHBbIE 3a00JIeBaHuUs
KENYJOYHO-KUIIEYHOTO TPaKTa, TaKUe KaK BOCHAJIUTENIbHbIE 3a00JeBaHUS KHUIICYHHKA,
3JIOKaYeCTBeHHbIE HOBOOOpa3oBaHusi, W WHDEKIUOHHbIE 3a0oneBaHusi. M3-3a HU3KOU
53¢ (}EeKTUBHOCTH M HHU3KOW O€30MacHOCTH COBPEMEHHBIE METONBI JICYCHUS ayTOMMMYHHBIX
3a0oneBaHuil TpeOYIOT YaCTOr0 MOHUTOPHHTA, CMEHBI IMAPAUTM JICUEHHS U CJIOKHBIX CIIOCOOOB
noctaBkd. Takum oOpa3oM, HEOOXOOUMBI HOBBIE METOABI JICUEHHsI, KOTOPble MOKHO BBOJIUTH
NePOPANIbHO IUISA JJTUTENbHOTO JiedeHus: Oone3Hu. Ilpn nHpeKUnOoHHBIX 3a001€BaHUSX BBICOKAs
4acToTa MyTalMid Yy  Pa3JMYHBIX  MHKPOOPTraHM3MOB TpeOyer pa3pabOTKU  HOBBIX
HEAHTUMHUKPOOHBIX METOJOB JICUEHHs, He TPeOYIOIIUX HCIONb30BAHUS aHTHOAKTEPHAJBbHBIX,
NPOTHBOTPUOKOBBIX U MPOTHBOBHPYCHBIX NpenapaToB. Kpome TOro, HOBble IITAMMBI U
SMUAEMUYECKHe WH(EKIUH CO3MAI0T IMEPHOA 3aIEepPKKH MeXIy IMOsSBJIEHHEM IaTOreHa Mo
TIOCTYITHOCTBIO Criel(pUUIeCKUX I MEKPOOOB BMEIIATENbCTB, CO3aBasi MOTPEOHOCTh B HOBBIX
TEPANeBTHUECKUX CPEICTBAX, HALIEJIEHHBIX HA XO35MHA. Y UYNUTBIBAS SMUAEMHIO0 HH(PEKIIMOHHBIX U

AyTOUMMYHHBIX 3a0oneBaHuii B wnesjoMm, nyTb NLRX1 Moker 3HauMTeNbHO MOBIMATH Ha



MUJJTMOHBI TALIUEHTOB.

BupycHble HyKI€HMHOBBIE KHCIOTHI [29] 1 nuieBble TUMUABI ObUTH HASHTU(PUIMPOBAHBI
kak ecrectBeHHble surangel NLRX1 [5]. CymectByer morpeOHOCTh B pa3pabOTKe HOBBIX
murasnoB nmytd NLRX1, 4TtoObl MOKHO OBUIO afanTHpOBAaTh METOABI JIEYEHUS K OTAENbHBIM
3a00JI€BaHMSIM U MIOTEHIMATIBHO MAKCUMU3UPOBATh UX 3(P(PEKTUBHOCTD.

Hacrosimee n3o0peTeHne OTHOCHTCSI K COSUHEHUSIM, KOTOPBIE CBS3BIBAIOTCS C OEIKOM
NLRX1 u, Takum 00pa3oM, BBI3BIBAIOT IOJIOKUTEIIBHBIA OTBET NPU PA3IMYHBIX OOJE3HEHHBIX
COCTOSIHUSIX, BKJIFOYAOIIHX, HO  HE  OrPaHUYUBAsACH  HMH, BOCTIAJIUTEJIbHBIE,
UMMYHOOTIOCPEIOBAHHBIE MM XPOHUYECKUE JKEJyTOYHO-KUIICYHbIe 3a00JIeBaHUS, TAKUE Kak
BOCTIAJIUTENbHBIE 3200JIeBaHUsI KHIIIEUHNKA, CUCTEMHbIE IMMYHOOIIOCPEIOBAaHHbIE 3a00JIeBaAHMS,
3JIOKQYEeCTBEHHbIE HOBOOOpa3oBaHus; U HH(EKIHOHHbIE 3a0oneBaHusi OaKTEPHAIBHOTO,
rpuOKOBOTO U BUPYCHOTO MPOUCX OJKACHHUS.

KPATKOE OITMCAHUME CYITHOCTHU U3OBPETEHU A

JlaHHOEe M300pETeHNEe OTHOCUTCS K COCOUHEHUSM (OpPMYJbl Z, UMEIOIHNM KOJbLIO A,
ko010 B, xonbio C u xonbno D, uiu ux cossiM, rae:

Z npencrasisieT coOoii:

\ 2’
\l/DY YB |3
Y R® \|4/ ~R3
R4

X B Ka)kJIOM Clly4ae He3aBHCHMO BbIOpaH M3 rpymmbl, Bkmouaromeii N u CRS;
Y B Ka)JI0OM CJTydae He3aBHCHMO BhIOpaH u3 rpymmsl, Bkirouarommeit NRS, O, S, C(R®), u
CR’;
Al A2 A3, A* u A’ B KaOM Cllydae HE3aBHCUMO BBIOPAHbI U3 IPYIIIbIL, BKIIOYAOIIEH
NuC;
R!Y, R% R’ R*, R’ u R® korma oHH MpHCYTCTBYIOT, B KaKAOM CJIydae HE3aBUCHMO
BbIOpPaHBI W3 TPYMIbL, BKIKOYAOMEH BOAOPOA, THIPOKCH, aleTWI, TaJIOreH U KapOOKCHI,
3aMELICHHbIH WM He3aMeIleHHbIH (parMeHT, BBIOPAHHBIN U3 TPYMIBI, BKJIOYAIOIMEH aMHHO,
aNKWUJI, AaJIKOKCH, KapOOKCHAJKWJ, AaIpl, AanWJaMUHOAPWI, apUJIAJIKUJ, TeTePOAJKHII,
reTEePOANIKOKCH, TeTepPOKapOOKCHANKWII, TeTepoanny, TeTepOoalMaMIHO, TeTepoapuil U

reTepoapuIajIKII, U JIF0OYI0 KOMOMHALMIO BBIIIENIEPEUHCIEHHOrO, TIPH YCJIOBHUH, YTO JFOOOH U3



R! R? R’ R* w/unu R® B nanHoM Kosnblie oTcyTcTByeT, korna Al A2 A3, A* w/unu A’ B nansOM
KOJIbIIe, COOTBETCTBEHHO, MPeACTaBIsieT codoit N; u

R’ B KaX1I0OM Cllydae HE3aBMCHMO BIOpaH M3 Ipymmbl, BKmouaromei =0, =S u =NR®.

Coenunenus GopMyibl Z, NpenJIOKEHHbIE B JAHHOM JOKYMEHTE, MPEACTABISAIT COOOMH
auraaael NLRX1.

ITpumepsl coenuHeHui Mo JaHHOMY M300peTeHuto nokasansl Ha Our. 1A-1T.

B nanHOM M300peTeHNH TaKKe MPEIIOKEHbI CIIOCOOBI JIEUEHNSI COCTOSIHUS Y JKUBOTHOTO
COEMHEHUEM, KaK OMHCAHO B JAHHOM JOKYMEHTE. Y Ka3aHHbIE CIOCOOBI BKJIIOYAIOT BBEICHUE
JKUBOTHOMY 3((EKTHBHOIO KOJHUYECTBA YKA3aHHOTO COSAMHEHNUs. Y Ka3aHHOE COCTOSTHUE MOXKET
ObITh BBIOPAHO W3 TPYNIbI, BKIOYAIOIIEH BOCHAIUTEIbHOE, MMMYHOOIIOCPEIOBAHHOE MU
XPOHHYECKOE JKEIYJOYHO-KHIIEYHOE 3a00JIeBaHHE, CHCTEMHOE HMMYHOOIOCPEIOBAHHOE
3a0oneBaHne;, 3JIOKAYECTBEHHOE HOBOOOpa3oBaHWe, W UWH(PEKUHOHHOe 3aboneBaHue. B
HEKOTOPBbIX  BapHAHTaxX pealM3alid H300pETeHHs] YKa3aHHOE COCTOSHHE  BKIIFOYAET
BOCTIAJIUTENIbHOE 3a00JIeBaHNE KUIIEYHUKA. B HEKOTOPBIX BapHaHTaxX pealn3aluy U300peTeHus
yYKa3aHHOE BOCHAIUTEIbHOE 3a0ojieBaHHe KUINEYHHUKA BKIIIOYAeT S3BEHHBIM KONUT. B
HEKOTOPBIX BAPHAHTAaX BOCHIAJIUTEIbHOE 3a00J€BaHNE KUIIEYHNKA BKIroUaeT Oonesnb Kpona. B
HEKOTOPBIX BAapHAaHTaX pealM3alMu H300pEeTEeHHUs] yKa3aHHOE COCTOSHUE BKIIOYAET CHHIPOM
pa3Ipa’keHHOrO KHUINEYHHKA. B HEKOTOPBIX BapuaHTax peasu3alii H300pEeTEeHHs! yKa3aHHOe
COCTOSIHME BBIOPAHO W3 TPYIIbI, BKIOYAMOLIEH PEeBMATOUIHBIN apTPHUT, PACCESHHBIA CKIIEPO3,
CHCTEMHYIO KpacHyK BOJNYaHKYy, auaber |1 Tuma u mncopua3. B HEKOTOpHIX BapuaHTax
peanmzanuu M300peTeHHst YKa3aHHOE COCTOsHME BKMouyaer auaber 1 Ttuma. B HekoTopbIx
BapUAHTaxX pealn3aly N300peTeHNs YKa3aHHOE COCTOSIHME BKJIIOUAET KOJIOPEKTaNbHbIN pak. B
HEKOTOPBIX BapUAHTAX pealu3aly N300peTeHUs] YKA3aHHOE COCTOSIHHE BKIIIOYAeT MH(EKLHIO,
BBIOPAHHYIO U3 TPYIIIBI, BKIFOYAOIIEH BUPYCHYI0 MH(peKkuuto u OakTepuanbHyo nHpekuuio. B
HEKOTOPBIX BapUAHTAX peajn3aluu N300peTeHNs] yKa3aHHOE COCTOSIHUE BKIIOYAET MHQEKIHIO
rpunmna. B HEKOTOpBIX BapHUaHTAaX peaiu3aluu M300peTeHUs YKa3aHHOE COCTOSIHUE BKJIFOUAET
undexmro Clostridium difficile.

OOBeKThl W TPEUMyINeCTBAa JAHHOTO H300pEeTeHUs CTaHyT OoJiee MOHATHBIMU U3
CJIEAYIOIIEro MOAPOOHOTO OMHMCAHUS MPEANOYTHUTENIbHOTO BapHaHTA peau3aliil JaHHOTO
n300peTeHus], MPUBEACHHOTO BMECTE C MPUIIAraéMbIMU I'papUUECKUMU MAaTEPUATAMU.

KPATKOE OIITMCAHUE I'PAGUYECKNX MATEPHUAJIOB

@ur. 1A-1T. [Ipumeps! coequHeHnH Mo naHHOMY H3oOperernto: NX-5 (Pur. 1A), NX-8
(@ur. 1B), NX-9 (@ur. 1C), NX-10 (®ur. 1D), NX-13 (Pur. 1E); NX-35 (®ur. 1F); NX-37
(@ur. 1G); NX-38 (Pur. 1H); NX-41 (Dur. 1I); NX-43 (Dwur. 1J); NX-44 (Dur. 1K); NX-45
(@ur. 1L); NX-46 (@ur. 1M); NX-48 (®Pur. 1N); NX-49 (®ur.10); NX-50 (Pur. 1P); NX-53
(@ur. 1Q); NX-54 (@ur. 1R); NX-55 (@wur. 15); u NX-56 (Pur. 1T).

@ur. 2A-2E. PacyeTrHoe mpenckazaHue CBA3bIBAHMSA BbIOpaHHBIX coenuHeHni ¢ NLRX1
B KKaJI/MOJIb.

@OUI'. 3. DxcnepumMeHTaabHast oleHka cBsi3biBaHus ¢ NLRX1 BeIOpaHHBIX COeNMHEHHH C

IIOMOIIBIO TOBEPXHOCTHOrO Iua3MOHHOTO pe3oHaHca (SPR). IlpencraBieHHble pe3ysbTaThl



NPEACTABISIIOT  COOOM  KOHCTAHTBl JAMCCcOLManMM B cranuoHapHoM coctosHuu  (Kbp),
paccuMTaHHbBIE ANMIPOKCUMHUPOBAHUEM K MOZENH CBA3bIBaHUs 1:1 B MUKpOMOJISIpHOM MaciuTade.

@ur. 4A u 4B. UMmMmyHonorndeckas oueHka aktuHoctd NX-13 B CD4+ crimenouuTax.
IIpouentrnoe conepskanue IFNy+ (®ur. 4A) u TNFo+ (Pur. 4B) B CD4+ T-kieTkax u3Mepsiiu ¢
IIOMOIIBIO TPOTOYHONH LUTOMETpUH Tocie obpaborku kierok i vitro NX-13  npu
koHuentpauusix 0,1, 1 u 10 mxmonb/n. Cratuctudeckas 3HauuMocTb (p < 0,05) oTmeueHa
3BE37JOUYKAMHU.

Qur. 5A-5D. HmmyHomormueckass ouneHka akTUBHOCTH NX-45 u NX-50 B CD4+
cruteHouutax. IIpouentHoe conepkanue [FNy+ (Pur. SA u 5C) u TNFo+ (Qur. 5B u 5D) B
CD4+ T-kierkax U3MEpsUIH C MOMOINBIO MPOTOYHOH LUTOMETPHUU Mocie oOpaboOTKH KIIETOK i
vitro NX-45 (®ur. 5A u 5B) wiu NX-50 (@ur. SC u 5D) npu konuenrpauusx 10, 50 u 100
HMOJIB/J1 (NX-45) wu 0,1, 1 u 10 mxmonb/n (NX-50). Cratuctudeckas 3HaunMocTh (p < 0,05)
OTMEY€Ha 3BE37J0UKaAMU.

@ur. 6A-6J. UmmyHonorudeckas oreHka aktuBHOCTH NX-37, NX-43, NX-44 u NX-53,
NX-54, NX-55 u NX-56 B CD4+ crimenonmrax. [Iponentnoe conepskanne [FNy+ (®ur. 6A, 6C,
6E, 6G, 6H, 61 u 6]) u TNFa+ (®ur. 6B, 6D u 6F) B CD4+ T-kjeTkax U3MepsiIi ¢ TOMOIIBIO
NPOTOYHOI LUTOMETPHUH 1ociie 00paboTku kinetok in vitro NX-37 (@ur. 6A u 6B), NX-43 (Pwr.
6C u 6D), NX-44 (®ur. 6E u 6F), NX-53 (Pur. 6G), NX-54 (Pur. 6H), NX-55 (Pur. 6I) nu
NX-56 (@ur. 6J) npu konuentpaupsix 0,1, 1 u 10 mxmons/n. CraTuctudeckast 3HaUUMOCTh (p <
0,05) oTmMeueHa 3Be310YKAMH.

@ur. 7A-7C. IlonTeepxxaenue 3¢pdexruBnoctu in vivo NX-13 Ha monenn komurta DSS.
ITokazaTenu akTHBHOCTH 3a0oneBaHus uepe3 7 aHel mocie 3apaxeHus DSS (®Pur. 7A) u
U3MEPEHUs C MOMOLIBIO MPOTOYHON LUTOMETpUH nomnyssauuil Heiirpopuios (Pur. 7B) u Thl
(®@ur. 7C) B cOOCTBEHHOH IMJIACTHHKE CIU3UCTON OOOJIOYKM TOJICTON KUIIKWA Ha 7-H AEHb Y
MbIIIeH, mojy4daBwux Hocurenb wid NX-13  exenIHeBHO dYepe3 JKeMyJOYHbIH 30HI.
CraTtucrudeckas 3Ha4MMOCTh (p < 0,05) oTMedeHa 3Be3J0YKaMHU.

@ur. 8A-8D. Dkcrnpeccusi reHa TOJICTOM KUIIKU rocye oOpabotku NX-13. M3mepenue
Ifng (Qur. 8A), U110 (Dur. 8B), Tnf (Pur. 8C) u HJ/II7 (®Pur. 8D) c mnomomBIO
konuuectBeHHON IIIIP B peanbHOM Bpemenn Ha PHK Bceli TOACTON KHMILIKKA MBILIEH,
3apakeHHbIX DSS B Teuenne 7 nHelt n 00paboTaHHBIX HOocuTeneM min NX-13 exenHeBHO yepes
JKEJTyJOYHBIN 30HI. JlaHHBIE HOPMAaTH3UPOBAIU MO Oera-akTHHY. CTaTUCTHYECKasi 3HAYUMOCTh
(p <0,05) oTMeudeHa 3Be3JOUKaAMH.

@ur. 9. IToareep:xaenue >pdexrusHocTH inn vivo NX-13 Ha Momenu xkomura MDR1a-/-.
OneHka akTUBHOCTH 3a0OJIEBaHUS €XKEHENEeJIbHO B TEUEHHE MIECTHHEIENbHOrO Mepuoaa
JieueHus, B TeueHue kotoporo mbimeir MDR1a-/- neunnu Hocutenem miu NX-13 exenHeBHO
yepes JkenyaouHbli 30HA. Ctaructudeckas 3HauuMocTh (p < 0,05) oTMeueHa 3Be30UKaMHL.

@ur. 10A u 10B. PenpesenratuBHble Mukpodororpadum oxpameHHsix H&E cpezos
toncToi kumku Mpimed MDR1a-/- mocne mectu Henenb neuenust HocureneM (Pur. 10A) nnmnm
NX-13 (Pur. 10B).

@ur. 11A-11C. IIporouHass nuToMeTpus COOCTBEHHOH IUIACTUHKU TOJICTOW KHIIKU



mbimeii MDR 1a-/- mocne mectu Hemenb jedeHus: HocurenaeM wiu NX-13 nns oOHapyKeHHs
nonyysinuii kierok Thl (®@ur. 11A), nedrpopuno (Pur. 11B) u Treg (Dur. 11C).
Cratuctuueckas 3Ha4MMoCTh (p < 0,05) oTMedeHa 3Be3J0UKaMU.

@ur. 12A u 12B. TpancnsanuonHoe noarsepxkaenue s¢pdexrusaoctu NX-13 ex vivo B
MOHOHYKJIEapHbIX KieTkax nepudepudeckoit kposu (MKIIK) nanueHTOB ¢ sI3BE€HHBIM KOJIHUTOM.
OOHapy»xenue npotounoii nuromerpueit knerok TNFo+ (@ur. 12A) u IFNy+ (Dur. 12B) nocie
obpaborku ex vivo 1, 10, 50 u 100 eM NX-13, mpencraBieHHOe B BHIE IPOLEHTHOIO
conepkanus kiaerok CD45+. Cratuctuyeckast sSHa4nMocThb (p < 0,05) oTMedeHa 3Be3J0YKaMHU.

@ur. 13A-13D. Tpaucmsaumnonnoe noarsep:xkaeHue 3¢dextuBaoctn NX-13 ex vivo B
MOHOHYKJIeapHbIX KieTkax nepudepuueckoit kposu (MKIIK) nanmenTtoB ¢ Gonesnsro Kpowna.
OO6Hnapy>xenue nporouHoi nuromerpueit kietok TNFo+ (@ur. 13A), W4+ (Pur. 13B), UJI10+
(@ur. 13C) u IFNy+ (®ur. 13D) nocne obpaborku ex vivo 1, 10, 50 m 100 M NX-13,
MPENCTABICHHOE B BHUAE MPOIEHTHOro coaepxkanus kinerok CD45+  Craructuueckas
3HAYUMOCTH (p < 0,05) oTMedeHa 3Be310YKaMU.

@dur. 14A u 14B. D¢pdexruBHOocTs NX-43 B Momenu comunuoit omyxomun CT26 ¢
uHbekuuei. Pasmep onyxonu no auametpy (Pur. 14A) u macce (Pur. 14B) nmocne obpaboTku
NX-43 (40 mr/kr) yepe3 9 areit nocie nabekunu kietok CT26. CtaTuctudeckas 3HAYUMOCTS (P
< 0,05) oTmMeueHa 3BE€310UKAMU.

®ur. 15A u 15B. Ddpdextusnocts NX-43 B MOjeIH KOTOPEKTATLHOTO paka APC™YY,
KommuectBo monunos toncroit kumku (Pur. 15A) u macca Toncroit kuuku (Pur. 15B) mocne
yerblpex Henenb jedeHuss NX-43 (40 mr/kr, nepopanbHo). CtatucTudeckas 3HaUUMOCTb (p <
0,05) oTmMeueHa 3Be310UKaMH.

ITOAPOBHOE OITMCAHME CYIIIHOCTHU U30BPETEHUA

Oo6mue Onpenesienust

Ecnu He yxa3zaHO nHOe, B JAaHHOH 3asIBKE MCIIONB3YIOTCA CIEAYIOLINE ONpeieIeHuUs

Jucniepcuonnsbiii anamn3 (ANOVA): apupmeTrnueckuii mpouece st pa3aeneHus oomeit
Bapuauy B HaOOpax JaHHBIX HA OMNpEIeSICHHbIE KOMIIOHEHThI Ha OCHOBE HWCTOYHUKOB
Bapuauuu. Ero MCnonb30BaM Uil ONpPENEeNIeHUs] CTATHCTUYECKOH 3HAYMMOCTH YHCJICHHBIX
PA3NUYHA MEXKAY TPYIIIAMHE JICUSHHS.

KoHBIOTHPOBaHHBIN THEH: MOJIEKYJIA, COIAEpIKaIlas JBe ABOHHBIC CBSI3H, Pa3/ielICHHbIE
MIPOCTOH CBA3BIO.

OnanTHOMep: ONTHYECKUH U30MeEp, XUMHUYECKas KJIacCU(PUKALNS MOJIEKYJI, OCHOBAHHASI
Ha MX CMOCOOHOCTH BpamaTh IIOCKOCTh MOJSIPU3ALUH IO YaCOBOW CTpeske (+) MU MPOTUB
94aCcOBOU CTpeNKH (-).

ITo cyiecTBy YMCTBIN: UMEIOLIUI CTEeNeHb YUCTOTHI MO MeHbliel Mepe 90% mo macce,
MPEANOYTUTENBHO, IO MeHbLIeH Mepe 95% mo mMacce, Hanpumep, o MeHbliel mepe 98%, 99%
nnu oxono 100% mno macce.

B3K: BocnamurensHoe 3aboneBanme kumeunuka (B3K) Bkmouaer xponmueckoe
BOCTIAJICHHE BCETr0O WJIM YacTH IUIIeBapuTesnbHOro tpakra. B3K B mepByro ouepenp BKIFOUaeT

sI3BEHHBI KoJuT u OonesHb Kpona. M To u npyroe kak mpaBHJIO COMPOBOXAAETCS CHIIBHOU



nuapeeli, 6onbro, ycramocteio u notepeii Beca. B3K Moker ObITh M3HYPUTEIBHBIM M MHOTIA
NPUBOJIUT K OMACHBIM IS JKU3HH OCJIOKHEHUSIM.

SzBennpnii konut (AK): JAK mnpencrasmser coboii B3K, BbI3biBaromiee MTENbHOE
BOCTAJIEHNE U OOJISTUKHU (SI3BbI) BO BHYTPEHHEH BBICTHIIKE TOJICTOM KUIIKU U MPSIMOI KHUIIKH.

bonesnr Kpona: 6onesnp Kpona npencrasisier coboit B3K, Bb3bIBaromee BocaneHue
cnu3ucTod 000NIOYKM muIneBapuTenbHOro Tpakra. llpm Oonesnn Kpona BocmaneHwe uacto
pacnpocTpaHsieTcsi IyOOKO B IOpakeHHble TKaHW. BocmaneHne MOXeT NopakaTh pasHble
YUACTKU MHUINEBAPUTEBHOTO TPAKTA - TOJICTHIM KHINEYHUK, TOHKHH KUIIEYHUK HJIK U TO, H
apyroe.

NJI-10: Unrepneiikun-10 (MJI-10), taxke w3BeCTHBIH Kak (haKTOp HHTHOUPOBAHHSI
cuHTe3a uuTokMHOB uesioBeka (CSIF), npencrapinser coOoit MPOTUBOBOCTIAIUTENbHBIN [IUTOKUH.
VY genoseka MJI-10 konupyercs renom HUJI10.

FOXP3: FOXP3 (Gemok P3 cemeiictBa Forkhead), Taxke n3BecTHBIH Kak CKypdUH,
npeacTaBisier coOol OeNoK, y4acTBYIOIIMH B OTBETaX MMMYHHOH CHUCTeMbl. UJeH cemelcTBa
6enmxos FOX, FOXP3, mno-BuauMoMy, HOeHCTBYeT Kak TJaBHbIH perynsatop (dakrop
TPAHCKPHIILNHN) B Pa3BUTHU U (PYHKIIMOHUPOBAHHUHU PETYJSITOPHBIX T KIETOK.

TNF-anbgpa: Paktop Hekposa omyxomun (DPHO, kaxekCMH WM KaxXeKTHH, paHee
U3BECTHBIN Kak (pakTop Hekposa omyxonu anbda mwim TNFo) npeacraBnser coOOi HUTOKHH,
YUaCTBYIOLIMH B CUCTEMHOM BOCHAJIEHHH, W SIBJIAETCS YJIEHOM TIPYMIIbl [IUTOKHHOB, KOTOpbIE
CTUMYJIUPYIOT PEAKIHIO OCTPOH (asbl.

MCP1: xemoatrtpaktanTHblii Oenok-1 monoumutoB. bomee crapeiii Tepmun nmiusi CC-
LIUTOKWHA, KOTOPBI HMeeT pellalollee 3HAYeHHEe B Pa3BUTHH aTEPOCKIEPOTUYECKHX
NOpaXKeHUH, OOHAPY)KEHHBIX B HHAOTEJIMANBHBIX KJIETKaX, Makpodarax M B KIETKaX IIIaJAKOH
MYCKYJIaTypbl COCY/IOB IALIMEHTOB, MOJIBEPrarOIINXCsl MPOLIEAYPaM IIYHTUPOBAHUS KOPOHAPHOMH
aprepun. B HacTosmee Bpems O(UIMANBHO MNPEANOYTUTEIBHBIM TEPMHHOM  SIBIISETCS
xeMOKUHOBBIH (MoTuB C-C) nuranng 2.

Unrepdpepon ramma: MuTepdepon ramma npeactarBiser COOOW MPOBOCTATUTEIbHBIHN
JIMMEPHU30BAHHBIA PACTBOPHMBII LIUTOKWH, KOTOPBIA SIBJISETCS €UHCTBEHHBIM HYJICHOM KJjacca
untepdeponos Il Tumna.

WUnounbrpauus neiikouutos: WHQuUIbTpanus JIeHKOIUTOB OTHOCHUTCS K TMPOLECCY
nepeMeneHns WK WHPWIbTPALUH JIEHKOLNUTOB B MOBPEXKIACHHYIO TKaHb U1 Hadajla mporecca
BOCCTaHOBJICHUSI.

Xumnueckue OnpeaesieHust

TepmuH «ankmwm» caM 1o cede WM KaK 4acTh JPYTroro 3aMEeCTHTENs], 03HAYAET, €CIIU He
YKa3aHO HWHO€, MOJIHOCTBK) HACBILICHHBIN, C MNPAMON LEMNbK), C Pa3BETBICHHOW LENBI WU
LIUKJIMYECKUH YTIIEBOIOPOIHBIN PAJUKAT WA UX KOMOMHALIMIO, U MOKET BKIIFOUYATh B ceOs IU- U
NOJIMBAJICHTHbIE PaJUKAIbl, C YKa3aHHbIM 4YHCJIOM aTtoMoB yriepona (Hampumep, Ci-Cio
O3Ha4yaeT OT OHOTO JI0 JI€CSATU aTOMOB YIJIEPO/a, BKIFOUHUTENBHO). [IpuMepbl anKuibHbIX TPYIII
BKJIFOYAIOT, O€3 OrpaHWYeHHs, METWI, STWI, H-MPOMIJI, H3OMPONWI, H-OYTWI, TPeT-OyTHi,

n300yTHII, BTOP-OYTHJI, IUKJIOTEKCIL, (IUKJIOTEKCHT)ITHII, UKJIOMPOMUIMETHI, U UX TOMOJIOTH



U U30MEepBI, HAPUMEp, H-MIEHTHJI, H-TeKCWJI, H-TeNTWI, H-OKTHI U T. I. TepMHUH «aJKuI», eCliu
HE YKa3aHO MHOE, BKJIFOYAET [IUKJIOAJKHIIBL.

TepmuH «ankeHw » O0O3HA4YAeT AJKWIBHYIO TpPYIIYy, Kak OINpENeNeHO BbIIE, 32
UCKJIFOUEHHEM TOr0, YTO OHA COAEPXKHUT ONIHY WM OOJiblllee KOJUYECTBO JIBONHBIX CBS3EH.
IIpumeps! aNKeHUIBHBIX IPYII BKIIOYAKOT B c€0s BUHUJI, 2-TIPONIEHWII, KPOTHII, 2-U30TIEHTEHUII,
2-(Oyrapuenun), 2,4-nenraguenm, 3-(1,4-meHTagueHw) U T. ., @ TAKXKe BBICIINE TOMOJIOTH U
H30MepBbI.

Tepmun «ankuHWI» 0003HAYAET AJKWIBHYIO WM QJKSHWIbHYIO TpymIy, Kak
OTPENENICHO BBIIIE, 33 UCKIFOUEHHEM TOTO, YTO OHA COAEPIKUT OJHY WJIM OOJibIee KOJHMYECTBO
TPOHHBIX CBsi3el. [IprMepsl aKUHIIIBHBIX TPYIIT BKIFOYAOT B ce0s1 STUHWI, 1- ¥ 3-pOnmUHMI,
3-OyTHHMII | T. I1., BKJIFOYAst B C€0st BBICLTHE TOMOJIOTH H U30MEPBL.

TepMHHBI «aJKWIEHY», AJIKEHWICH» U «AJIKUHIIEH», OTACIbHO HJIM KaK YacTh APYrod
IPyIIbl, 0003HAYAOT ABYXBAJIEHTHBIN paarKall, MOJYYSHHbIH 13 aJKIIbHON, aJIKeHWIBHON WIN
ANKMHUJIBHOM TPYMIBL, COOTBETCTBEHHO, KaK NPOMJUTIOCTPHPOBAHO B KayecTBE MpHUMEpa -
CH,CH>CH>CH>-.

Kak mpaBwio, ajKWibHbIE,  AaKEHWIbHbIC, AJKUHWIbHbIE,  AJKHJICHWIbHBIE,
ANIKCHWICHWIbHbIE U AKUHIJIEHUJIbHBIE TPymIbl OyayT uMeTs oT 1 10 24 aToMoB yriepona.
Jannbie rpynnsl ¢ 10 WM MEHBIIUM YHCIOM aTOMOB YIJIEPOAA SIBIISIIOTCS MPEANOYTUTEIbHBIMU
B JaHHOM n300peTeHun. TepMUuH «HU3IIHUNAY MPH MPUMEHEHNHN K JIF0O0H U3 JaHHBIX IPYII, KaK B
HU3IIEM aJIKWJIe» WM «HHU3LIeM AaJKuieHe», o0o3HawaeT rpymmy ¢ 10 WiIm MeHbIINM
KOJIMYECTBOM AaToMOB yriepopa. IIpumeprl anKUiIbHBIX, AaJKEHWIbHBIX, AJKHUHUJIBHBIX,
AJIKMJICHOBBIX, AJKEHIJIEHOBBIX U aJKUHWICHOBBbIX rpynn Bkio4daroT C1-Cio, C1-Cg mmm C1-Ce
AJIKUJIbHBIE, AJIKEHUJIbHbIE, AIKMHUJIbHbIE, aJIKUJICHOBBIE, aJIKEHIJICHOBbIE MM AJKUHUJICHOBBIE
TPYIIIbI.

Tepmun «aumn» o3Hadaer pagukan obwmeit dopmynel -C(O)R, rme R mpencrasnsier
cO0O# aKUJIBHYIO TPYIIIY.

TepMHUH «aNKOKCH» O3HAYaeT AJKWIBHYIO TPYIIY, CBS3aHHYIO OJMHAPHOH CBS3BIO C
kucioponoMm: -O-R, rme R mpencrasisier coboli ajkwibHyr rpymnmy. [Ipumepsl BKIHOYAOT
METOKCH, STOKCH U T. IL.

TepmuH «apmn» UCHONB3YETCS] B JAHHOM JOKYMEHTE Uit 0003HAYEHHs apOMaTUYEeCKON
IPYIIIBI, KOTOPask MOXKET MPEACTaBISITh COOOH OJHO apOMATHYECKOE KOJBLIO MM MHOXECTBO
apOMaTUYECKUX KOJIEI, KOTOPble KOHACHCHPOBAHBI BMECTE, KOBAJIEHTHO CBSI3aHbI WJIN CBSI3AHBI C
oOmel rpynmoi, Takoi Kak [Ma30, METHJCHOBBIH WM STUICHOBBIH (parmenT. OOmei
CBSI3YIOIIEH TPYyNmoi Takke MOXKET ObITh KapOOHWI, kKak B OeH30(eHOHe. ApomaTudeckoe
KONMbLO (KOJNbLA) MOXKET BKIOUaTh B cels, Hampumep, ¢enmn, HadTun, Oudenun,
mudennnmernn U OeH30(peHOH, cpean Mpounx. TepMHH «apHil» OXBATBHIBAET «3aMEIEHHBIN
apum». i QeHUIBHBIX TPYII apIIbHOE KOJBLO MOXET ObITb MOHO-, U-, TPH-, TETpPa- WU
neHrazaMerneHHeIM. Kombia Oombiero pamepa MOryT ObITh HE3aMELIEHHBIMH HIIM COAEPIKATh
OJIVH WM OOJIbIIee KOJMYECTBO 3aMECTUTENEH.

TepMI/IH KAPUIIATKUID? HUCHOJB3YCTCA B NAHHOM HOKYMCHTEC IJIsA 0003HaYEHHS TpYIIIIbI,



cozepKaliei apUIbHYIO U aJIKUJIBHYIO TPYIIITY.

TepmuHa «kapOOKCHANKNI» MCHOJB3YETCS B JAHHOM JAOKYMEHTE Uil OOO3HA4YeHHUs
TPYMIbI, COXepKallel anKuibHY0 U KapOokcwnbHyro rpymmy (wanpumep, -C(O)O(Ci-
Ce)ankun).

TepMuH «rajoreH» WM «rajo» HCIOJIb3yeTcs B NaHHOM JOKYMEHTe IJIsi 0003HaueHHUs
aToMoB (Topa, Opoma, XJiopa u Hoza.

Tepmun «rerepo», noOaBiIeHHBIH K Ha3BaHUIO JIEOOOro (parMeHTa, OMHUCAHHOIO B
JaHHOM JOKYMEHTE, OTHOCUTCSI K TpYIIe, B KOTOPOHW HEYIJIEPOIHBbIH aTOM 3aMEHseT aToM
yriepoaa B ykasaHHOM (parmenre. JItoOoii (pparMeHT, ONMHUCAHHBI B JAHHOM JOKYMEHTE,
MOXeT ObITb TpencTaBieH B rerepo ¢opme. IIpuMeprl reTepoaToOMOB BKIHOYAKOT, Cpenu
podYero, a3oT, KUCIopox, cepy, Gochop, xnop, Opom u iox.

TepMHuH «THOPOKCHU» UCTIONB3YETCS B TAHHOM TOKYMEHTE JJisi OOO3HAYEHHUs TPYIIIBI -
OH.

Tepmuna «amuHO» Hcmonb3yercs s obosHadeHnnss NRR', rme R u R' HesaBucmumo
NPEACTaBISIIOT coOoi H, anmkwmm, anmkeHWs, anKuHWI, apuil WIM HX 3aMeIleHHblE AHAJIOTH.
«AMHHO» OXBAaTBhIBAE€T «AJKUJIAMUHO» H «IHAJKWIAMHHO», OOO3HAa4arollee BTOPUYHBIE U
TpeTu4Hble aMuHbl. Kakmas ankuipHas Trpynmna AUAJKWIAMHHO MOXeET OBbITh BbIOpaHa
He3aBucUMO. AwmmHoOrpymmbel, rae R u R' mnpencrasmsror coboii H, Ha3bBarOTCS
«HE3aMeIIeHHbIMH aMHUHOrpynnamu». AmuHorpymmbl, rae R u R' mpencrasmstor coboit
¢dparmeHT, OTINYHBIN OT H, Ha3bIBAIOTCS «3aMEIEHHBIMI AMUHOTPYTIIIAMID).

TepMuH «alMIaMHHOY» HCIIONB3YETC B JAHHOM AOKYMEHTE Ul OIUCAHUS TPYIIIbI
RC(O)NR'-, rne R mpencrasnsier coboli amuibHy0 rpynmy, a R' He3aBUCHMO TpeAcTaBiisieT
coboii H, ankun, ankeHw, amKuHWI, apyuil WK UX 3aMeLeHHbIe aHAJIOTHU.

«3aMelIeHHbII» OTHOCUTCS K XUMHYECKON IpyIIe, KaK OMUCAHO B JJAHHOM JIOKYMEHTE,
KOTOpasi AOTOJHUTEIBHO COAEPKUT OJUH WM Oojee 3aMecTUTeNel, TAKUX KaK HU3LIMH aJIKHI,
apwiI, auwi, rajoreH (Hampumep, amkuwiranoreH, Takod kak CF3), ruppokcu, aMHUHO, alKOKCH,
AJIKMJIAMHUHO, alMJIAMHUHO, THOAMUIO, AL[MJIOKCH, APHJIOKCH, APHJIOKCHAIKHI, MEPKANToO, THA,
a3a, OKCO, KaK HACBHIIIEHHbBIE, TAK 1 HEHACBIIICHHbIC IUKINYECKUE YIIIEBOIOPO/IbI, F€TEPOLIHKIIBI
u T. n. JlaHHBIe TpPymmbl MOryT OBITH NPUCOCAMHEHbI K JIOOOMYy aToMy yrjiepoja WIu
3aMECTHTENIF0 AJKWIBHBIX, AJKEHUJIbHBIX, AJIKHHIJIbHBIX, AJIKHJIEHUJIbHBIX, aJIKEHUJICHIIbHBIX,
ANIKMHUJICHWIBHBIX WU IPYTUX (PPArMEHTOB, ONMUCAHHBIX B JAHHOM JIOKYMEHTE.

JUtsi KUCNOTHBIX (PParMEeHTOB, TAaKHX KakK KapOOHOBbIE KHCIJIOTHL, Ha3BaHWE CaMOMU
KHCJIOTBI SIBHO OXBATHIBAET KUCIIOTY, €€ COMPSKEHHOE OCHOBAHMUE, a TAK)KE UX COJIM M CIIOKHBIE
3¢upsL.

JUnsi OCHOBHBIX (PParMEHTOB, TAKMX KaK aMHHOTPYIIBI, HA3BAaHHE CAMOTO OCHOBAHHUS
SBHO OXBAaTBIBAET OCHOBAaHHE, €ro COMNpPSDKEHHYK KHCIOTy, a TakXe WX COIH W
KBAaTE€PHU30BAaHHbIE BEPCHH.

CTpyKTypBl, TpEeACTaBICHHblE 0€3 VYKa3aHHOW CTEPEOXHMMHHM, BKIIOYAIOT BCE HX

CTEPeon30OMepbl B JIFOOOM COOTHOWIEHWM (/. e., SHAHTHOMEpPbl W JUACTEPHOMEPHI, HX
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palieMuuecKkue CMeCH WM JIIOOYI0 CMech NpU JHOOOM 3HAHTHOMEPHOM/IHACTEPUOMEPHOM



U30BITKE).

«Conby» mpexacrasyisier co0oi OOYI0 CONb MPUCOSTUHEHUS] KUCIOThI MM OCHOBAHUS.
Conu, mnpuBeNEHHbIE B NAHHOM JOKYMEHTE, IPENNOYTUTEbHO MPENCTABISIIOT COOOM
(dapmaneBTHYECKH TpUeMIIeMble coyu. «PapMalleBTUUECKH MpUeMIIeMasi COJIbY) MPEeICTABISET
coboit OOy CONb TNPHUCOCAMHEHHsS KHCIOTHI HIJIM OCHOBAHMS, IPOTUBOUOHBI KOTOPOM
HETOKCHYHBI JUIsI MalMeHTa (BKJIOYas BETEPUHAPHOIO NalueHTa) B (papMaleBTUYECKHX I03aX
YKa3aHHBIX CONIeH, Tak 4To OjaronpusiTHble (apMakonorudeckue >PQeKTsl, MPUCYIIUe
CBOOOTHOMY OCHOBAHHIO MJIH CBOOOITHOM KUCJIOTE, HE CBOIATCS HAa HET MOOOYHBIMU 3 dexTamu,
NPUIKUCHIBAEMbIMUA MPOTHBOHOHAM. OrpOMHOE KOJIUYECTBO (DapMaleBTHYECKU MPHEMIIEMbIX
CoJiell XOpOIIO M3BECTHO B IAHHOM 00NIACTH T€XHUKH. [[jisi OCHOBHBIX aKTHBHBIX HHIPEIHEHTOB
BCE COJIM MPUCOEAMHEHUS] KHUCJIOThI MPHUTOJHBI B Ka4eCTBE HCTOYHHUKOB (POPMbI CBOOOIHOTO
OCHOBaHHMs, Jake €CJIM KOHKpETHasl COJb cama 1o cebe jkenaTesibHa TOJBKO B KadecTBE
MPOMEKYTOYHOI'O MPOAYKTA, KaK, HAMPHMEp, KOrna yKasaHHas COJib 00pa3yercsi TOJNbKO s
LeJiell OYMCTKU WM HISHTU(PHUKALWY, WIH KOT[a €€ UCTONB3YIOT B KaYeCTBE MPOMEKYTOYHOTO
NPOAYKTA MPH MOJYYSHUH (apMaLeBTUIECKH MPUEMIIEMO COJH ¢ MOMOLIBI0 METOAMK HOHHOTO
obmeHa. @apmaleBTUYECKH MpUEMJIEMble COJHM BKJIIOYAIOT, O€3 OrpaHduYeHHs, COJIH,
NOJyYeHHblE W3  MHHEPAJIbHBIX KHCIOT W  OPraHUYeCKUX  KHUCJIOT, BKJIIOYAOLINE
THAPOTAJIOTEHUABL, HAanpumep, THAPOXJIOPHAbI W ruapoOpomunsl, cynbdatel, ¢ocdarsl,
HUTPAThI, CyJb(pamaThl, aueTaThl, LUTPAThbL, JAKTATbl, TAPTPAThl, MAJOHATHI, OKCAJAThI,
CaMLMJIATBL,  MPONMHMOHATBHL,  CYKIHMHATHL,  (ymaparel,  MajeaTbl, MeTWIeH  Ouc-b-
I'MAPOKCUHA(TOATHI, TEHTU3ATbl, W3ETHOHATHI, IH-A-TOJYOWJITAPTPATHI, METAHCYJb(OHATHI,
3TaHCyNb(OHATEL, OEH30JCYNbPOHATBI, A-TOJMYOJCYIb(POHATHI, LHMKJIOTE€KCUICYJIb(haMaTsl,
XUHATBI U TOMy 1oo0Hoe. Coi NPUCOeTUHEHHsI OCHOBAHUH BKJIFOYAIOT COJIM, MOJYyYEHHbBIE U3
OCHOBAaHMH IIEJNIOYHBIX MJIM INEJIOYHO3EMENbHBIX METAJUIOB WM OOBIUHBIX OPraHMYEeCKUX
OCHOBAHMH, TAKUX KaK TPUITHJIAMUH, MTUPUINH, TUIEPUANH, MOPGOIHH, N-MeTHIMOpP(OINH U
toMy monoOHoe. TepMuHbl «papMaleBTUYECKH NpUEMIIEMBI» H  «(HapMaleBTUYEeCKU
MPUTOIHBII» UCTIONB3YIOTCS B TAHHOM JOKYMEHTE B3aHMO3aMEHSIEMO.

JIrobast ccblika Ha «COEAMHEHHE» B JaHHOM JOKYMEHTe WM Ha CTPYKTYPY COeIUHEHUs],
OIpeeSICHHYIO B JAHHOM JIOKYMEHTE, OXBaThIBAET KaK COJIEBbIE, TAK U HECOJIeBbie (DOPMBI, €Ciin
SIBHO HE YKa3aHO WHOE.

Coeannenus

CoenuHeHHs IO JAHHOMY H300pPETEHHIO BKJIOYAIOT COeAMHEHHs (GOpMyIibl Z, UMEIOLIIe
KoJbII0 A, kosbilo B, xonbiio C u konbiio D, unu ux conw, rae:

Z mpencrasisieT coOoit:
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X B Ka)kJOM CJly4ae He3aBHCHMO BbIOpaH M3 rpymmbl, Bkmouaromeii N u CRS;
Y B KakI0M cllydae HE3aBUCUMO BBIOpaH u3 rpymmsl, Bkmouatomeir NR®, O, S, C(R%), u
CR’;
Al A2, A’ A* u A’ B KaXI0OM Cllydae HE3aBHCUMO BbIOPaHbI M3 TPYIIIbI, BKIIOYAOLIEH
NuC;
R!, R?% R’ R*, R’ u R® korma oHH NpHCYTCTBYIOT, B Ka)KAOM CJIy4ae HE3aBUCHMO
BbIOpaHBl W3 TPYMIbL, BKIKOYAOMEH BOAOPOA, THAPOKCH, aleTWI, TaIOreH U KapOOKCHI,
3aMELICHHbIH WM He3aMeIeHHbIH (parMeHT, BbIOPaHHBIN U3 TPYMIbI, BKJIOYAIOIMEH aMHHO,
aJKWUJI, AaJIKOKCH, KapOOKCHAJKHWJ, AaIl, AalWJaMUHOApWJ, apUJIAJIKUJL, TeTepPOAJKHII,
TeTePOANKOKCH, TIeTepOKapOOKCHANIKMII, TeTepoalil, TeTepOoaLlIaMHHO, TeTepoapuwi H
reTepOaAPUIIAJIKIII, U JIIOOYI0 KOMOMHALMIO BBIIIENIEPEYHCICHHOTO, TIPH YCJIOBHH, YTO JIFOOOH 13
R! R? R® R* w/unu R® B nanHOM KonbLie oTcyTcTByeT, korna A, A2 A3, A* w/umu A’ B nansOM
KOJIbIIE, COOTBETCTBEHHO, MpeACTaBIIsAeT co0oi N; u
R’ B Ka:k70M Cllydae HE3aBHCUMO BbIOpaH M3 Ipymmbl, Bkmouaromeii =0, =S u =NR®.
B HEKOTOPBIX BapUaHTaxX pearu3aluy U300PETeHUs MO MEHbLIEeH Mepe ONHH X B KOJIbLE
D npexcrasmster coboit CR®. B HEKOTOpHIX BapHaHTAaX peaNM3allMi H300pPETeHHs 10 MeHbIel
mepe 18a u3 X B kombie D mpexcrasnsior coboit CR®. B HeKOTOpLIX BapHaHTaX peaau3aluu
u300peTenus kaxapii X B konbie D npencrasiser coboii CRE.
B HEKOTOPBIX BapUaHTaxX pealn3aluy U300PETeHHUs MO MEHbIIEeH Mepe OIMH X B KOJIbLE
D mnpencraensier coboit N. B HEKOTOpBIX BapuUaHTAaX peau3alMi H300PETEHHUs] MO MEHBIIeH
mepe aBa u3 X B komblle D mpencraBmstor coboli N. B HeKoTOpbIX BapuaHTax pealu3aliu
n300perenus kakablii X B kKosble D npencrasnser codoii N.
B HEKOTOpBIX BapHaHTax peann3anuy U300pETeHUs MO MEHbIIEeH Mepe ONMH X B KOJIbLIE
D npencrasnsier coboit CR® u no menbiieii mepe omun X B konblie D npencrasnser coboii N. B
HEKOTOPBIX BAPUAHTAX peanusaluu u3ooperenus asa X B konble D npeacrasnsor coboit CR® u
onuH X B koJible D npencrasisier codoit N. B HeKOTOpbIX BapHaHTax peaju3aluu H300peTeHus

omun X B kosiblie D npencrasisier coboit CR® u nea X B kosibie D npeacrapstoT coboit N.
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B HekoTOpbIX BapuaHTax peanu3auuu u300pereHus Y Mexay KoubloM D u xombrom A
npencrasnsier coboii NR®. B HeKOTOpBHIX BapuMaHTax peamusalM u3o0peTeHus Y MexkIy
kosbIioM D 1 kospiioMm A u Y mexnay koibloM D u konbuoM B kaxabiii mpencrtasisier coOoit
NR®. B HEKOTOpBIX BapMaHTaxX peaju3allii U300peTeHns Kaxkablii Y npeactasiser coboit NRC.

B HekoTOphIX BapuaHTax peanuzauuu u3o0pereHus Y Mexay KoubloM D u xonbrom A
npencTasisier codori O. B HEKOTOPBIX BapHaHTaxX pealu3aluy H300peTeHust Y MeKIy KOJIbLIOM
D u xompuom A u Y mexay koisuoMm D m kompiiom B kakameii mpeacrtasnsier coboit O. B
HEKOTOPBIX BApUAHTAX peali3alu u300peTeHus Kakablid Y npeacrasisier codoii O.

B HeKkoTOpbIX BapuaHTaxX peanu3auud u300peTeHus Y Mexay KoubluoM D u xojbrom A
npezacrasisier cobol S. B HEKOTOPBIX BapHaHTaxX peayu3anuy u3o0peTeHus: Y MeKay KOJbLIOM
D u xompbuom A u Y mexay konbioM D u xombuom B kxaxnaeiii mpencrasisier coboit S. B
HEKOTOPBIX BAPHUAHTAX PEeATM3aLH N300peTeHus Kakablid Y MpencTaBisier co0oi S.

B HekoTOpbIX BapHaHTaxX peanu3auud u300pereHus Y Mexay KoubLoM D u xombrom A
npeactasiaser coboii C(R®),. B HEKOTOpPBIX BapHaHTAX peanu3aliu H300peTeHus Y Mexdy
kobIioM D 1 konbiioM A 1 Y Mexkay koibloM D u konbioM B kaxabiii mpenctasisier coOoit
C(R®),. B HeKOTOpbIX BapuMaHTaX peaju3allid M300peTeHus Kaxblii Y MpeacTaBiseT coboi
C(R%);.

B HekoTOphIX BapuaHTax peanu3auud u300pereHus Y Mexay KoubloM D u xombrom A
npencrasnsier coboii CR’. B HeKOTOpbIX BapuaHTax peanu3aluu u3o0pereHus Y MexKIy
kosbIioM D 1 konpiioM A u Y mexnay koibioM D u konbioM B kaxaeiii mpencrtasisier coOoit
CR’. B HEKOTOPBIX BapHaHTaX peaiu3aluy U300peTeHus Kasxabli Y npenctasiser coboii CR’.

B HEKOTOpHIX BapUaHTAX PeaNM3aluM W300peTeHMs TI0 MeHblIel Mepe onuH u3 A, A%
A’ A* u A° B xombue A mpenctasiser coboit C. B HEKOTOpBIX BapUaHTAaX peaju3aliu
n300peTeHus 1o MeHblel Mepe oaun u3 Al A2 A3 A* u A B xonble A npencrapisier co6oii
N. B HEKOTOpBIX BAPUAHTAaX peaiu3aliu U300peTeHus Mo MeHbIei mepe omun u3 Al A% A3
A* u A’ B xomblie A npencrasnser coboii C, u mo Menbineii mepe onus 13 AL, A% A3, A*u A’ B
KOJbIle A mpencrasisier coboii N.

B HEKOTOPBLIX BapMaHTaX peanusaluu u3odperenuss A! B komblie A nmpejcTapiser coboii
N. B HEKOTOpPBIX BapuaHTax peanusaluu usobperenus A’ B konmblie A npencrasiser coboit N. B
HEKOTOPLIX BapUaHTax peanusaluu usobperenus A’ B xonble A mpencrasiser coboii N. B
HEKOTOPbIX BapuaHTax peanusanuu usobperenuss A B xonbue A mpencrasiser coboii N. B
HEKOTOpbIX BapUaHTax peanusaluu usobperenust A’ B xonble A mpencrasiser coboii N. B
HEKOTOPbIX BApUaHTaX peanusaluu usobperenus A' u A’ B kosiblie A npeacTapsoT coboii N.

B HEKOTOPBIX BapMaHTaX peanusaluu u3obperenus A' B kosblie A mpejacTapiseT coboii
N, u A%, A%, A*u A® B konblie A npencTasisoT coboii C. B HEKOTOPBIX BApUAHTAX PEATU3ALUN
u3obperenus A’ B kombie A mpexactaBmsier coboit N, u Al A3 A* u A’ B xombue A
npeacTaBiassoT coboii C. B HEKOTOPBIX BapuaHTaX peanu3aluy uzodperenHus A’ B xonble A
npenctasnser coboit N, u A', A2 A* u A® B xomblie A npezcTaBisioT coboit C. B HEKOTOPBIX
BapHaHTaX peanusaluu usooperenus A* B xonbue A npencrasnser coboit N, u A, A2 A’ u A®

B Konblle A TipencTasisiioT coboii C. B HEKOTOpbIX BapMaHTax peau3aliu u3o0pereHus A’ B
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konblie A mpencTasnser coboit N, u Al, A2, A®> u A* B xomblie A npexcrasnsior coboii C. B
HEKOTOPbIX BApUaHTax peanusaiuu usobperenus A' u A’ B kosiblie A npeacTaBsoT coboii N, u
A% A’ u A* B xonble A npexctaBisior coboit C.

B HEKOTOpPBIX BapUaHTax peaju3aunuu u3odperenus Al B kaxaoM U3 Koblia A U KONbla
B nipencrasnsier co6oii N. B HEKOTOpHIX BapuaHTax peaiu3allid M300peTeHust A® B KaI0M U3
komblia A u kojbua B mpencraBiser coboii N. B HEKOTOpBIX BapHaHTaxX peaju3alud
uszobpetenns A’ B kaxaoM u3 kojiblia A M Konblia B mpencrasnsier co6oit N. B HekoTOpbIX
BapMaHTax peajuzaluu uzodpereHus A' B kaxmoMm M3 kosiblla A U Koibla B mpencrasnsier
coboii N. B HEKOTOpBIX BapHAHTAX PeATM3ALMH H300peTeHus A’ B KaXIOM H3 KONbIa A u
xonbla B npescrasnser coboii N. B HEKOTOPBIX BapuaHTax peamusaiuy uzobperenus Al u A° B
Ka’kKJI0M U3 KoJiblla A 1 kosiblia B mpencrassiroT codoii N.

B HEKOTOpBIX BapuaHTax peajusauuy usodperenus Al B kaxaoM U3 Koblia A U KONIbla
B npenctasiser coboit N, u A2 A3 A* u A’ B kaxaoM 13 Konblia A 1 Konblia B mpencTapistor
coboii C. B HEKOTOPLIX BapHAHTAX pealu3aluu nu3odpereHuss A’ B KakaoM M3 KONMbHa A u
xonbla B mpencrasnser coboit N, u A, A’ A* u A’ B xaxnom u3 xonbia A u xonblia B
npeacTaBisoT coboii C. B HEKOTOPBIX BapHAHTAX peaau3aluu u300peTeHus A’ B KaxkIOM u3
konblia A u kosella B mpexncrasmsier coboit N, u A, A2 A* u A B xaxmom u3 xonbla A u
xonbia B mpencrasnstor coboii C. B HeKOTOpbIX BapuaHTax peanusaluu usobperenus A' B
KaXIOM M3 Koiblia A u kojiblia B mpencrasaser coboit N, u Al, A% A’ u A® B kaxaom u3
komblla A m kombma B mpencraBmsior coboit C. B HEKOTOpBIX BapuaHTaxX peaH3alud
u300peTenHus A° B KaXI0M U3 Koibla A u konblia B npencrasnser coboit N, u Al A2 ASuA's
KaX1oM 13 Kosblia A u konbiia B npencrasnsior coboit C. B HEKOTOPBIX BapHaHTax peaau3alun
u3o0petenns A' u A’ B kaxaom u3 koabla A u konbla B npeacrasnsior coboit N, u A% A’ u
A* B kax0M u3 Kombla A 1 kosiblia B npencrasnsior co6oii C.

B HEKOTOpbIX BapHMaHTax peanusaluu usobpereHus kaxnabiii A npencrasnser coboii N.
B HEKOTOpBLIX BapMAaHTAaX peamu3aluu u3o0peTeHus kaxnablii A’ mpemcrasnser coboii N. B
HEKOTOPLIX BapHAHTax peanu3alliu u3o0peTeHus kaxapii A’ mpencrasnser coboit N. B
HEKOTOPLIX BapHAHTax peaqu3allid u300peTeHUs kaxaeli A mpencrasnser coboit N. B
HEKOTOPbIX BapHAHTax peaqu3allid H300peTeHus Kaxapli A° mpencTasiser coboii N. B
HEKOTOPbIX BapUaHTAX peau3alliu u3oOpeTeHus kaxabii A' u A npencrasnser coboii N. B
HEKOTOPbIX BAPUAHTAX peanu3aluu u3ooperenus kaxabiii Al npencrapiser coboit N, a kaskablii
A%, A3, A* u A’ npencrasnsier coboit C. B HEKOTOPBIX BapHAHTAX PeATM3aLUU M300PeTeHUs
kaxabeii A’ mpenctasnser coboit N, a xaxaeii Al, A3, A* u A® npencrasnser coboit C. B
HEKOTOPbIX BAPUAHTAX peanu3alii u300peTeHus kaxabiii A’ npencrapiser coboil N, a Kaskablii
Al A2, A* u A’ npencrasnsier coboit C. B HEKOTOPBIX BapHAHTAX PealM3ald M300PeTeHUs
kaxaeii A* mpencrasnser coboit N, a kaxaeii A, A2, A> u A® npencrasnser coboit C. B
HEKOTOPbIX BAPUAHTAX Peau3allii u300peTenus kaxabiii A° npencrapiser codoil N, a Kaskablii
Al A2, A’ u A" npencrasnsier coboit C. B HEKOTOPBIX BapHaHTAX PealM3alld M300peTeHUs
kaxabii Al u A’ npencrasnser co6oi N, a kaxnsii A% A* u A* npencrasnser coboii C.

B HEKOTOpHIX BapMaHTax peaju3allii M300peTeHus Mo MeHbluel Mepe omun u3 R R?,
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R’, R* u R® B komblie A npejcTaBiser co0oil Bogopoa. B HEKOTOPBIX BapuaHTaX peaju3alyu
u300peTenuss nmo Mmenblieii mepe oxumH u3 R!, R? R’ R* u R’ B xombue A u konblie B
npencTaBisieT coboii Bonopon. B HEKOTOPHIX BapHaHTaX peanM3alii M300pETEHHs O MEHbLIEH
mepe oaun u3 R, R?, R?, R* u R’ B kaxaom u3 komblia A, konbla B 1 xonblia C npecTasisier
co0oit Bogopon.

B HEKOTOPBIX BAPMAHTAX PeaNu3alii N300peTeHus o MeHbliel mepe nBa u3 R!, R?, R?,
R* u R’ B kxonblie A mpencTaBisioT coboil BOMOpojA. B HEKOTOPBIX BapMaHTaX peanu3alliy
m3obperenus mo Menbmed Mepe nsa 3 R!, RZ R3 R* u R’ B komeume A u xonbie B
TPENCTaBISIOT coO0i BOXOPO. B HEKOTOPHIX BapUAHTAX PeaM3aluy H300pPeTeH s TI0 MeHbIeil
mepe n8a u3 RY, R? R} R* u R’ B kaxaom u3 xonbia A, konbla B u xonbia C mpencTaBisioT
co0oit Bogopo.

B HEKOTOpBIX BApPHAHTax peaau3aluy u300peTeHus Mo MeHblueil mepe Tpu u3 R, R% R?,
R* u R® B konblie A mpencTaBustoT coboil Bomopoa. B HEKOTOPBIX BapuaHTaX peaju3aLyu
u3o0peTenuss mo Menbmedr mepe Tpu u3 RY R% R’ R* u R’ B kombue A u xonbie B
MpPENCTaBsIOT cob0ii BOOpo. B HEKOTOPHIX BApUAHTAX PEANM3aLMK H300PETEHUs IO MeHbIIeil
mepe Tpu u3 R, R? R R* u R® B kaxnom us xonbia A, konelia B u xombia C MpencTaBisioT
co0oit Bogopo.

B HEKOTOPBIX BAPHAHTax peaau3alluy H300peTeHus o MeHbluell Mepe yeTwipe u3 R!, R?,
R’ R* u R’ B komblie A MpeacTaBsAioT coboii BOTOpoA. B HEKOTOPLIX BapUAHTAaX peaiH3alliu
u300peTeHuss o MeHblieii mepe uethipe u3 R!, R% R’ R* u R° B komblie A u konbie B
MpPENCTaBsIOT cob0ii BOIOPo. B HEKOTOPBIX BApUAHTAX PEAM3aLMK H300PETEHUS IO MEHbIIEH
mepe dethipe u3 R!, R? R’ R* u R’ B kaxmom u3 kombua A, komblia B u xombua C
MPENCTaBNSAIOT OO0 BOTOPOI.

B HeKOTOpbIX BapuaHTax peanusallid uzooperenus kaxawii w3 R!, R?, R’, R* u R® B
KOJIbLIe A, eClM NPHUCYTCTBYET, MpEeACTaBisieT coOOH BOmopoA. B HEKOTOpBIX BapuaHTax
peammsanun u3obperenus kaxabii u3 R R? R3 R* u R® B kaxmom u3 konbna A u konbla B,
eclu TIPUCYTCTBYET, NpEACTaBjsieT coOoll BOMOPOA. B HEKOTOPLIX BapMAHTAX PEeaNM3aLMK
uzobperenus kaxabii w3 R!, R% R3} R* u R°, ecnu mpucyTcTByeT, mpeicTaBiseT coboi
BONOPOI.

B HEKOTOpHIX BapHaHTaX peaju3aliy M300peTeHus Mo MeHblueil Mepe omuH u3 R, R?,
R’ R* u R® B kosiblie A He npeacTapsieT coboil Boaopoa. B HEKOTOPBIX BapUaHTaX peau3aliu
u300peTenus mo meHbineii mepe omud u3 R R?, R?) R* u R’ B xomblie A u konblie B He
npencTaBisieT coboil Bonopon. B HEKOTOPHIX BapMAHTAaX PeaNM3aluy M300pETEHHs O MeHbLIEH
mepe omuH u3 R!, R% R’ R* u R° B kaxagom u3 konplia A, komblia B u xombua C He
NpeacTaBisieT COOOH BOJOPO.

B HEKOTOPLIX BAPUAHTAX PeaM3aLMU u300peTeHus 1o MeHbleii Mepe asa u3 R!, R? R,
R* u R® B komblie A He MpeACTaBIAIOT coOOl BOMOPOA. B HEKOTOPHIX BapUaHTaX peaju3alyu
u300peTeHuss o MeHblieii mepe asa u3 R!, R?, R’ R* u R’ B kombiie A u xonbie B He
MpPENCTaBsIOT cob0ii BOMOpo. B HEKOTOPBIX BApUAHTAX PEAM3ALMK H300PETEHUS IO MEHbIIEL

mepe aBa u3 R, R% R? R* u R’ B kaxmom u3 konbla A, konblia B u xonbia C He NpeacTaBisioT
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co0oit Bogopon.

B HEKOTOPBIX BApMAHTax peaau3alluy 300peTeHus no MeHbluei mepe Tpu u3 R, R% R?,
R* u R’ B xonblie A He MPeACTABISIOT cobol BOMOPOA. B HEKOTOPBIX BAPUAHTAX PeaNH3aLUU
u300peTenuss no Mmenbineii mepe Tpu u3 R!, R% R’ R* u R° B konblie A u komble B He
TMPENCTaBNsIOT co60i BOXOPO. B HEKOTOPBIX BApUAHTAX PEANM3ALMM H300PETEHUS IO MEHbIIEH
mepe Tpu u3 R, R R? R* u R’ B xaxom u3 konbia A, konblia B u konbiia C He IpeacTaBisioT
co0boii Bogopo.

B HEKOTOPBIX BAPHAHTaX Peaau3alluy H300peTeHus o MeHblueil Mepe yeTwipe u3 RY, R?,
R’ R* u R’ B kosiblie A He MpeCTaBISIOT cOO0i BOAOPOA. B HEKOTOPLIX BapUAHTaX pealu3aliu
n300peTenus o MeHbineii Mepe uethipe 3 RY R2 R® R* u R® B xonbue A u konble B He
TPENCTaBIsIOT cob0ii BOOpo. B HEKOTOPHIX BapUaHTaX PealM3aliui H300peTeHUsl TI0 MeHbIeil
mepe uethipe 3 R, R% R’ R* u R’ B kxaxmom u3 kxonbna A, xonbna B u xonbna C He
NPEACTaBISIIOT COOOH BOIOPOI.

B HEKOTOpBIX BapuMaHTaX peanusaluu uzobpereHus kaxawii u3 R' R?, R’, R* u R’ B
KOJbIE A, eclu MPUCYTCTBYET, He MPENCTaBIsSeT coboll BOoaopoa. B HEKOTOPHIX BapMaHTax
peammsanuu uzobperenus kaxabii uz R, R? R} R* u R’ B xonmbue A u komble B, eciu
TMPUCYTCTBYET, HEe TNpENCTaBiseT coboll BOMOPOA. B HEKOTOPBIX BapMaHTaX pPeaNM3aluK
u3o0petenus kaxaeii u3 RY R% R3 R* u R® B xaxmom u3 kombia A, konblia B u xoneua C,
€CIIM MPUCYTCTBYET, He TIPECTaBIseT OO0l BOIOPOL.

B HeKOTOpLIX BapHaHTax peanusaluu usobpereHus R! B xonble A He mpencrasiser
coboii Bomopon. B HEKOTOpBIX BapHaHTax peamuszanuu u3odperenus R! B konbue A He
npencrasnsier coboit Bomopon, a R? R’ R* m R’ B konblie A, ecium NpPHUCYTCTBYIOT,
MPENCTaBNSAIOT OO0 BOTOPOI.

B HEKOTOpPBIX BAPUAHTAX peann3aluu usooperenus R! B kaaoM u3 Koiblia A U KONbIa
B He npencTapisieT coboi BOIOPoA. B HEKOTOPBIX BapuaHTax peanusauluu usodperenus R! B
Ka)I0OM U3 KoJblia A 1 kosbela B He npexncrasmiser coboii Bogopon, a R%, R?, R* u R® B kaxmom
U3 KOJIbIla A ¥ KOJIbLIA B, eclii mpUCyTCTBYIOT, IPENCTABIISIFOT COOO0M BOXOPOL.

B HEKOTOpPBIX BapHAHTAX peanu3alliy H300peTeHus kaxablii R He mpencrasiser coboii
BOOpOA. B HEKOTOPBIX BapHaHTAX peanu3ally H300peTeHust kaxaeli R! He mpemcrasmiser
coboit Bomopon, u kaxabii u3 R% R, R* u R’ ecnu mpucyrcTeyer, mpejcTapiseT coboii
BONIOPOI.

B HEKOTOpLIX BapHAHTax peanusaluu usoopereHus RY B xonble A He mpencrasiser
coboii Bomopon. B HEKOTOpHIX BapHaHTaxX peamusanuu u3o0perenus R* B konbie A He
npencrasnsier coboil Bomopon, a R!, R* R® u R’ B konblle A, eciu NpPHCYTCTBYIOT,
NPEACTABISIIOT COOOM BOIOPOI.

B HEKOTOPHIX BAPUAHTAX pealus3aluu u3o0perenus RY B kaxaom u3 kosblia A U KOJbIA
B He npencTapisieT coboil BOIOPOA. B HEKOTOPBIX BapuaHTax peanu3aluu usodperenus RY B
Ka)I0OM U3 Kojblia A u kosibla B He npexncrasisier coboii Bonopon, a R!, R% R* u R® B kaxmom
13 KOJIbLIa A U Konblia B, eciiv MpUCyTCTBYIOT, MPENCTABISIOT COO0M BOIOPO.

B HEKOTOpBHIX BapMAHTaxX peanu3alu u3o0perenus kaxnbii R* He npenctasser coboii



15

BONOPOZ. B HEKOTOpHIX BapuaHTax peaju3allid u300perTenHus kaxabiii R* He mpencrasnser
coboii Bomopon, u kaxaeii u3 R!, R* R® u R°) ecnu mpucyrcTByeT, mpeiacTaBisieT coboii
BOZIOPOA.

B HEKOTOPHIX BapHaHTaX pealu3allik M300peTeHHs Mo MeHbineil Mepe omud u3 R' umm
R* B xonbie A He npeacTaBisieT coboil BOAOPON, a Mo MeHbLIeH Mepe onun 13 R? u R* B kosblie
A He mpexcrasisier coOoit Bogopoa. B HEKOTOpBIX BapuaHTax peanu3alydd U300peTeHHs 1o
meHbliel Mepe onun u3 R! unu R* B konblie A He npencrasiseT coboil BOAOPON, O MeHbIIekH
mepe omuH 13 R® 1 R* B konbite A He mpencrapiser coboi Bogopon, a kaxasiii u3 R!, R? R3 R*
1 R’ B xonblie A, KOTOpBIH HE MPEACTABNIsAET COOOM BOXOPOA, €CIM MPHUCYTCTBYET, MPEACTABISAET
co0oit Bogopo.

B HEKOTOpHIX BapUaHTAX pealu3allid M300peTeHus no MeHbineil Mepe omun u3 R! umm
R* B kaxmoM U3 Koibla A 1 KoJiblla B He mpexcTasisieT coboil BOAOPOM, a MO MeHbIIeil Mepe
omua u3 R® u R* B kaxmom u3 konelia A u konelia B He mpexcrasnser coboif Bogopon. B
HEKOTOPBIX BAaPMAHTAX peaau3aluy U300peTeHHs Mo MeHbiued Mepe omuH u3 R! mwmm R* B
Ka’kKJI0M M3 KOJiblia A U Kosiblia B He mpencrasisier co0oi BOJOPON, 1O MEHbBINEH Mepe OJIUH U3
R’ u R* B kaxom u3 xonbla A u Kojiblia B He nmpezcTasiseT coboii BOOpos, a kaxaeii u3 R1,
R? R? R*u R’ B kaa0oM u3 kKonbla A 1 Konmbla B, KOTOpeIii He IpeacTasiaseT coboil BOXOPOT,
€CII TIPUCYTCTBYET, PEACTABISIET COOOH BOJOPOI.

B HEKOTOpHIX BapUaHTaX pealu3allik M300peTeHus Mo MeHbineil Mepe omud u3 R' umm
R* B kaxnoM u3 koibla A, koiblia B u konbua C He mpexacTaBiseT coOoif BOAOPOA, a MO
MeHbIineii Mepe onun u3 R? u R* B kaxnom u3 xonbua A u kosblia B He mpencrasisier coboii
BONOPOJI. B HEKOTOPBIX BapMaHTaxX pealn3allii M300peTeHus Mo MeHblIel Mepe onuH u3 R umm
R* B kaxmom u3 konbua A u Konbla B He mpexcrasnsier coboii BOAOPOJ, MO MEHbIIEH Mepe
omua u3 R® u R* B xaxngom u3 xonmbla A u konblia B He mpencrasnsier coboil Bomopon, a
kaxeii u3 R, R? R?) R* u R% B kakaom u3 kobla A 1 kKonbla B, KOTopbli He TpencTasiser
co00i1 BOIOPOI, €ClT MPUCYTCTBYET, MPEACTABIISAET COOOM BOAOPO.

B HEKOTOpHIX BapHaHTaX peajus3aluu uzobperenus onauH u3 R! umu R* B konbue A He
npencTasnsieT coboif Bonopox, a onun u3 R u R* B konblie A He npencTassier coboit BOIOPO.
B HEKOTOpBLIX BapUaHTax peamusaluu uzobperenus oaud w3 R' wnu R* B kombue A He
npencTasisieT coboil Bonopon, onun u3 R* u R* B konble A ne npencrasnsier coboii Bonopon, a
kaxaeii u3 R, R2 R R* u R’ B xonblie A, KOTOpBIi He HpecTaBiseT coboil BOXOPOJ, €Ciu
NPUCYTCTBYET, MPEICTABISET COOOI BOTOPOL.

B HEKOTOpHIX BapHaHTax peanuzauuyu uzobperenus oauH u3 R!' mmum R* B kaknom us
konbla A u konblia B He npescTasnser coboii Bogopos, a omgud u3 R* u R* B kaxknom u3 kosblia
A u xonmpa B He mpexncraBmsier cobol Bomopon. B HEKOTOpBIX BapHaHTax peaaM3aluu
u3obperenus onun u3 R! unu R* B kasnom u3 komblia A u xonbla B He mpencrasiser coboii
Bofopon, omuH u3 R* u R* B kax oM u3 xonbia A u kosblia B He mpeacTapiser coboii Bonopon,
a kaxaeiii 3 R, R?, R?, R* u R’ B kasa0oM u3 kosibla A U Kojiblia B, KOTOpEIil He mpeicTaBseT
co0oi1 BOZOPO, €Cliu MPUCYTCTBYET, MPEACTABIISIET COOOM BOAOPO.

B HEKOTOpHIX BapMaHTax peaju3amuyu uzobperenus onuH u3 R' mmm R* B kaknom wus
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xonbua A, kosiblia B 1 xonbua C He npencrasnser coboii Bonopos, a onguH u3 R? u R* B kaxkmom
u3 kojbla A, konbua B u xonpua C He npexncrasiser cooii Bogopoa. B HekoTopbIx BapraHTax
peanuzanuu uzooperenus onun us R! umu RY B kasknom u3 komblia A, xonbia B u xonbia C He
npencrasnisier coboit Bopopos, onun u3 R? u R* B kaxmom u3 kosbua A, xonbua B u xosbua C
He mpencTapiser coboit Bomopon, a kaxaeii us RY, R% R?, R* u R’ B kaxmom u3 konbua A,
xonmpila B m xompua C, xoTopelii He mpeacraBiser coOOH BOAOPOA, €CIM NPHCYTCTBYET,
npencTaBisieT coO0i BOJOPON.

B HEKOTOpHIX BapuMaHTaxX peajusaunuu uzobperenus R! B xonblie A He mpencrasiser
coboii Bogopond, a mo MeHbinell Mepe onuH u3 R? u R* B xonbue A He mpexncrasisier coboit
BONOPOZI. B HEKOTOphLIX BapuaHTax peanusaluu usobperenus R! B konmblie A He mpencrasisier
coboii Bomopox, mo MeHblel Mepe omuH u3 R® u R* B komble A He mpencrapnser coboii
Bomopon, a kaxasii u3 R2, R?, R* 1 R’ B kosblle A, KOTOpPBIil He MPeCTaBIseT coOol BOAOPO,
€CITU TIPUCYTCTBYET, MPEACTABISIET COOOH BOJOPOI.

B HEKOTOpPBIX BapUaHTaX peaiu3aluu usodperenus R! B kaxnoM us koiblia A U Kombla
B He npejcTaBiseT coboii BOMOPOJ, a 1o MeHblueil Mepe omuH u3 R? u R* B kaxaoM u3 konblia
A u xonmpa B He mpexncraBmsier cobol Bomopon. B HEKOTOPBIX BapHaHTax peajH3aluu
uzobperenus R! B kaxmom u3 xombla A u kojblia B He mpeacrasisieT coboil Bomopon, Mo
MeHbIneii Mepe onun u3 R? u R* B kaxnom u3 xonbua A u kosiblia B He mpencTasisier coboii
Bomopon, a kaxaeii w3 R% R R* u R’ B kaxmom u3 xomblia A u kojblia B, KOTOpEBIi He
NpeAcTaBisieT cOOOH BOJOPOA, €CJIN MPUCYTCTBYET, MPEACTABISAET COOOH BOIOPOL.

B HEKOTOpBIX BapMaHTax peanusanuu u3odperenus R! B kasknom us komblia A, konbia B
u konbia C He mpeacTasiseT coboil BONOpo, a Mo MeHbluel Mepe oxuH u3 R? u R* B kaxnom u3
konbLa A, xonbia B u konpua C He mpexacrasiser coOol Bopopoa. B HEKOTOpBIX BapuaHTax
peanusanuu usobperenus R! B kaxmom u3 kombia A, konbla B u konbua C He TmpencTasiser
coboit Bonopos, Mo MeHbiueii Mepe onuH u3 R® u R* B kaxaom u3 xonbla A, konbia B u konbla
C me mpencTasnseT coboil Bomopox, a Kaxeii m3 R% R? R* u R B kaxmom u3 koneua A,
konba B m xompma C, KOTOpBIA He mpencraBiseT coOOil BOAOPON, €CIH IMPHCYTCTBYET,
NpEeACTaBIsieT COOOW BOJOPO.

B HEKOTOpHIX BapuMaHTaX peajusaluu uzodpereHus R' B konblie A He mpencrasiser
coboii Bogopond, a mo MeHbinell Mepe oauH u3 R* u R* B xonbie A He mpexacrasisieT coboit
BONOPOZ. B HEKOTOpHLIX BapuaHTax peanusaluu usobperenus R B konblie A He mpencTasiser
coboii Bomopon, mo MeHbluel Mepe omud u3 R® u R* B komblie A He mpencTasnser coboii
Bomopon, a kaxasii u3 R, R% R¥ u R’ B kosblle A, KOTOpLIil He MpeCTaBIseT coboii BOAOPO,
€CITM TIPUCYTCTBYET, MPEACTABISIET COOOH BOJOPOI.

B HEKOTOpBIX BapUaHTaX peaju3aluu usodperenus R* B kaxnoM us koiblia A U Kombla
B He npejcTaBiseT coboii BOMOPOJ, a 1o MeHblueil Mepe omuH u3 R? u R* B kaxaom u3 konblia
A u xompa B He mpexacraensier coboilt Bomopon. B HEKOTOpPBIX BapHaHTax pean3aluu
uzobperenus R* B kaxmom u3 xomblia A U kojblia B He mpeacrapisieT coboil BOMOpon, MO
MeHbIineii Mepe onuH u3 R* u R* B kaxnom u3 xonbua A u kosblia B He mpencrasisier coboii

Bomopon, a kaxaeii u3 R', R% R® u R’ B kaxmom u3 komblia A U Kojblia B, KOTOpBIi He
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npencTaBisier Co00i BOJOPO, €CJIM MPUCYTCTBYET, MPEACTABIISIET COOOM BOIOPOI.

B HEKOTOPBIX BapMaHTax peanusanuu u3odperenus R* B kasknom us komblia A, konbia B
u xonbia C He IpeacTaBseT coboil BONOpo, a Mo MeHbluel Mepe oauH u3 R? u R* B kaxnom u3
konbia A, xonbua B u komea C He mpenctasisier coboii Bogopoa. B HeKoTOphIX BapHaHTax
peanusanuu usobperenus R* B kaxnom us kombua A, kosnbua B u xombua C He mpencTaBisieT
coboit Bomopos, o MeHbIueii Mepe onuH u3 R® u R* B kaxaom u3 xonbla A, konbia B u konbla
C He mpexcTaBnsieT coboif Bomopon, a kaxubii u3 R!, R% R® u R’ B kaxmom u3 kxomiblia A,
konba B m kxompua C, KOTOpBIA He mpencraBiseT coOOil BOAOPON, €CIH MPHCYTCTBYET,
NpeACTaBIsieT COOOH BOIOPO.

B HEKOTOPLIX BapHAHTAX PeaTM3alMH M300peTenHus moboi omuH umu conee 3 R, R?,
R’, R*, R° u R®, korja oHH NpHCYTCTBYIOT, HE3aBUCHMO BbIOpaH U3 TPYMIBI, BKJIFOYAOIIEil
BOJIOPOJl, THUAPOKCH, TaJIOTE€H, HE3aMELIEHHbIH aMHWH, 3aMEIICHHBbII aMHUHO, HE3aMELIEHHbIN
ANKWI, 3aMEIIeHHbI alKUI U JIIOOYK KOMOWHAIIWMIO BBIMIENEPEUYHCIEHHOTO. B HEKOTOpBIX
BapHAHTAX peaNu3alliu H300peTenHus moboii oqun win 6onee u3 R, R2, R? R*, R>u R® xorma
OHHM TPUCYTCTBYIOT, HE3aBHCHMO BBIOpAH W3 TPYIIIbI, BKIIOYAIOMIEH BOIOPOM, THUAPOKCH,
rajoreH, 3aMeLEeHHbIN WM He3aMEIEHHBIN aMUH U 3aMELIEHHbIA WJIM HE3aMELIeHHbIN ankuil. B
HEKOTOPBIX BAPUAHTAX PeANH3aLIU H300peTeHus nrodoit onun uwu 6onee u3 R, R, R3, R* R’ u
R® korma OHM HPHCYTCTBYIOT, HE3aBHCHMO BLIOPAaH M3 TPYMIbL, BKJIOUAIOLIEH BOMOpPOT,
THIPOKCH, TaJIOTeH, He3aMEIEHHbIN aMUH U HE3aMEIIeHHbIN KU,

B BapuaHTax peaqu3allii U300pETeHHUs], B KOTOPbIX Jirobas rpynna R (nanpumvep, R', R?,
R’ R* R w/umu R®) obo3HaueHa kak «He BOXOPON», YKazaHHAs rpymmna R He3aBucuMO BhIOpaHa
W3 TPYMIbI, BKIIOYAOIMEH THAPOKCH, aleTH/, TajoreH W KapOOKCHJI, 3aMEINeHHBbIH WU
He3aMeLIeHHbII ()parMeHT, BbIOPAHHBIA M3 TPYIIIbI, BKJIOYAIOINEH aMUHO, AJKWJI, AJKOKCH,
KapOOKCHANIKWJI, AWy, AalWJIaMHHOAPWJ, AapWIAJKHI, TeTepPOAJKHI, TeTepPOaNKOKCH,
reTepoKapOOKCHAJIKIII, TE€TepOaLI, TeTepOalMJIaMHHO, TeTepoapui U TeTepOapUIAIKWI, U
Jr00yI0  KOMOWHALMIO — BBIMIENIEPEYUCIEHHOTO. B HEKOTOPBIX BapHaHTaX peaiu3aluu
u300peTeHus kaxkmas rpynmna R, o0o3HadeHHash Kak «HE BONOPOI», HE3aBUCHMO BbIOpaHa W3
TPYNIbI, BKJIKOYAKOIIEH TUAPOKCH, TaJiOTeH, He3aMEIEeHHbI aMWH, 3aMelIeHHBbIA aMUH,
He3aMeIIeHHbIH aJIKWI, 3aMEIeHHBIA aJKWI | JIIOOYI0 KOMOMHALMIO BBIIIETIEpEYHCIeHHOr0. B
HEKOTOPBIX BapHAHTAX peanu3aluu U300peTeHus Kaxxaas rpymnmna R, oOo3HaueHHass Kak «He
BOJIOPOA», HE3aBUCHMO BBIOpAaHA M3 TPYIIIbI, BKIKOYAIOIIEH TUAPOKCH, TaJIOTeH, 3aMeIleHHbIH
WJIM HE3aMEILECHHBIN aMUH U 3aMELIEHHbIN WIN HE3aMELIEHHbIN aKuJl. B HEKOTOPBIX BapuaHTax
peanu3anuu U300peTeHus: kKaxkaas rpymmna R, ob0o3HaueHHas Kak «He BOIOPOA», HE3aBUCHUMO
BbIOpaHa M3 TPYIIIbI, BKIIOYAKOIIEH THIPOKCH, TAJIOTeH, He3aMEIIeHHbIH aMIH U He3aMeIeHHbBIH
AJTKWJL.

B HEKOTOPLIX BapHAHTaX peanusaluu nzodperenus Al B kaaoM u3 kojibla A, kojbla B
u kojpla C SBIAIOTCA ONMHAKOBLIMM, A’ B KaxaoMm u3 kombia A, konbua B u xombua C
ABNSIOTCS OMMHAKOBBIMU, A’ B KakaoM U3 konbla A, xombla B u kombia C SBIAIOTCA
onnHaKoBLIMH, A* B KaskoM U3 kombla A, konbla B 1 xombua C ABISIOTCS OMMHAKOBBIMU, U A’

B KaXaA0M M3 KOJIbIla A, KOJIbI1a Bu KOJIbL1a C aBnsroTCS OAHMHAaKOBBIMH.
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B HEKOTOpBIX BapMaHTax peanusanuu u3odperenus R! B kasknom us komblia A, konbia B
u kojbla C SBAAIOTCA ONMHAKOBBbIMH, R? B KaxaoM u3 kodbla A, konbla B u xonbua C
ABNIAIOTCA ONMHAKOBbIMM, R’ B kaskaoMm u3 konbua A, konbla B u konpua C SBASIOTCS
omuHakoBbIME, R* B kaxmoM u3 konbla A, konbla B u kosbua C sBISIOTCS OMMHAKOBBIME, 1 R®
B Ka)XZIOM U3 kosibLia A, koJabla B u kosbua C sBIsiFOTCS OAMHAKOBBIMU.

B HeKoTOpbIX BapuaHTaxX peaqu3auud H300peTeHus Y MeXAy KOJbLUOM D U KakapiM U3
kosblia A, xosblia B 1 xosbiia C SBISIIOTCS. OMMHAKOBBIMH.

B HekoTOpBbIX BapHMaHTaX peain3aluu H300pETeHHs yKa3aHHbIE COENUHEHUS SIBJISIFOTCS
CUMMETPUYHBIMU. JTO o3HauaeT, uto A! B kaxkmom u3 kxonbua A, kombiia B u kosbia C
SBJISIIOTCS. OMHAKOBBIMU, A’ B KaXaoM U3 Koibla A, xombla B u kombia C SBIAIOTCS
OIIMHAKOBBIMHE, A’ B Ka)XIIOM U3 KobIa A, koibia B 1 kombia C SBIAOTCS OquHAKOBBIMEL A* B
KaXI0M U3 Konbia A, kobia B u xonbia C ABISIOTCS OAMHAKOBBIME, A° B Ka)KIOM U3 KOJbIIA
A, xonbia B u xomeua C sBnsioTcs ofuHakoBbiME, R! B kaxaom u3 komblia A, konblia B u
xonbla C ABIAAIOTCS OMMHAKOBLIMU, R? B KaskaoM 13 kofbla A, kombla B u koneua C asnsroTcs
omuHaKoBbIME, R® B ka oM U3 Komblia A, kojbla B u konbua C sBsioTcs onuHAKoBeIMEL R B
KaXI0OM U3 Konbia A, konbia B u xonbia C sSBIAIOTCS OAMHAKOBLIMU, R® B KasKIOM U3 KOJIbLA
A, xonpua B u konpua C sBISIOTCA OAMHAKOBBIMU, U BCE Y SIBJIIFOTCS OTMHAKOBBIMHU.

B HekoTOpBhIX BapHaHTaxX peain3anuy M300pETeHHs YKa3aHHbIE COCNUHEHUS SIBJISIFOTCS
aCHMMETPUUYHBIMHU. JTO 03HAUYAET, 4TO MO MeHblIeil Mepe onun u3 Al A2 A% A* A R! R? R,
R* u R® no meHblieli Mepe B ofHOM M3 Konblia A, koiblia B u kombia C oTauyaeTcst oT
cooteercTyromux Al, A2, A’ A* A° R! R’ R’ R*uR’ cooTsercTBeHHO, O MeHbIel Mepe B
OIHOM JApyroM u3 kojbla A, kojbia B u kompua C; w/unm mo MeHbliedn mepe oauH Y
OTJINYAETCSl OT MO MEHbIIEeW Mepe OAHOro Apyroro Y. B HEKOTOpBIX BapuaHTax pealu3aluu
n300peTeHus no MeHbrel mepe omud u3 Al A2 A3, A* u A® no memnblueii Mepe B OIHOM U3
xkonmblia A, konbna B u komema C ornmyaercs ot coorserctByromux Al A2 A’ A* u AS,
COOTBETCTBEHHO, IO MEHbBIIEH Mepe B OAHOM APyroMm u3 kosbia A, kojpua B u xombua C. B
HEKOTOPBIX BAPUAHTAX PEeANH3aLIN N300peTeHns o MeHbieil Mepe omuH u3 R R R3 R*u R’
o MeHblIell Mepe B OAHOM u3 Kojbua A, kojmpua B u kxombua C  oriauuaercs oOT
cootserctyromux Rl R? R3 R* u R’ cooTBeTCTBEHHO, 1O MeHblIIel Mepe B OHOM APYTOM U3
xonblia A, komblia B u kombua C. B HEKOTOpBIX BapHaHTax peanusalu usobpereHus Al mo
MeHblIel Mepe B OMHOM M3 Kojibla A, konmbia B u kombua C ormmmuaercs ot Al mo meHbIneit
Mepe B OIHOM JpyroM u3 kombma A, kojgpua B u kompua C. B HEKOTOpBIX BapHaHTax
peanusanuu u3ooperenus A’ 1o MeHbliel Mepe B OTHOM U3 Koiblia A, kojbla B u kosbia C
ornuuaercs oT A’ o MeHbluel Mepe B OJHOM APYroM M3 Kofibla A, koisua B u xonsua C. B
HEKOTOPBIX BapHaHTAX peaju3allui u3odpereHust A’ o MeHbIIell Mepe B OJHOM U3 KONbLA A,
xkonbla B u konbua C oriuuaercs o A’ mo MeHbluel Mepe B OJHOM APYroM M3 KOJbLA A,
xonbla B u xonbia C. B HEKOTOPBIX BapUaHTaX peanusaluu u3ooperenus A mo Menbiueii mepe
B OJHOM U3 Kojblia A, kombla B u xombua C ormmuaercs ot A* mo menbineit mepe B omHOM
apyrom u3 kojbia A, kojbia B u konbua C. B HeKOTOpBIX BapuaHTaxX pean3aliyd U300peTeHus

A’ 1o MeHbleli Mepe B onHOM M3 Konbla A, kombia B u xonbua C ornuyaercs ot A° no
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MeHbIIIeH Mepe B OIHOM JpyroM u3 kojbua A, konbua B u xonpua C. B HEKOTOpBIX BapHaHTax
peanusanuu usobperenus R' mo mMenbineii Mepe B omHOM 13 kosiblia A, kosiblia B u konbua C
ornuuaercs ot R! mo menbIneit Mepe B oHOM Apyrom u3 kojblia A, kombla B u konsua C. B
HEKOTOPBbIX BAPMAHTaX peanu3aluu u3o0peTeHus R? mo MeHbliel Mepe B OMHOM M3 KOJbLIa A,
xonbia B u xonbua C oramyaercss or R? mo MeHbluel Mepe B OOHOM APYTOM U3 KOJbLa A,
xonbia B u xonbia C. B HeKOTOpHIX BapuaHTax peanusanuyu uzobperenus R> no menbieit mepe
B OHOM M3 KoJiblla A, kojiblia B u konbua C orTinuaercss ot R? mo menbiieit Mepe B onHoM
apyrom u3 kojbua A, kojbia B u konbia C. B HEKOTOpBIX BapuaHTax peanu3aliuyn u300peTeHus
R* mo menbineili Mepe B ogHOM u3 Kombla A, komblia B u kombia C ornmuaercs ot R* mo
MeHbIlIel Mepe B OTHOM JpyroM u3 kojbla A, konbla B u xonpia C. B HEKOTOpBIX BapHaHTax
peanusanuu usobperenus R° no mMenbineil Mepe B OHOM M3 Kojiblia A, kojiblia B u kombia C
oTnuuaercs ot R’ 1o MeHbIneii Mepe B OMHOM APYroM u3 kojblia A, kombia B u xomsua C. B
HEKOTOPBbIX BapUAaHTaX pealn3aludl H300peTeHus Y MexAy KoubloM D U KOJbIOM
otinuyaercs oT Y Mexay konbLioM D u mo kpalineil mepe ogHuM u3 koiblia B u xonbua C.
HEKOTOPBbIX BAapUAHTAX peaNn3aluu H300peTeHrst Y MeXIy KOJbIOM D H  KOJbLOM

otnuyaercs oT Y Mexay koubloMm D u mo kpaiiHeil mepe oqHuM u3 konbua A u xonbua C.

O % I T >

HEKOTOPBbIX BAapUaHTAaX pealn3aluu H300peTeHust Y MeXIy KOJbIOM D H  KOJbLOM
oTauy4aercs oT Y Mexay kosbloM D u no kpalineii Mmepe oqHUM U3 Konblia A U KonbLa B.

Paznuuusa mexxny X He OINpeneNsoT, SBISETCS JH COEAWHEHHE CHMMETPHYHBIM HWIIH
ACUMMETPUYHBIM, KaK ONpEIeNeHO B IaHHOM MAOKyMeHTe. TakuMm oOpa3oMm, COeAMHEHHue C
pasHuLEeH B OgHOM MM Oonee X MOJXKET SIBJIATHCS CHUMMETPHUYHBIM WM ACUMMETPUYHBIM B
3aBHCUMOCTH OT MaeHTHuHocTH Kaxkmoro m3 Al A2 A3, A* A° R! R? R’ R* R°uY, kax
YKa3aHO BBIIIE.

TepMuH «oAMHAKOBBIE» B KOHTEKCTE OOO3HAYEHUS] CHMMETPUYHBIX COEJUHEHUH
OIMCAaHHBIM BBIIIE OOPa30OM OTHOCHTCS K (hparmMeHTam, KOTOpbIE COCTOST W3 HMIACHTHYHBIX
aTOMOB B MIEHTUYHBIX CTPYKTYPHBIX KOH(pUTyparusx. TePMUH «OTIMYAIOTCS» B KOHTEKCTE
00O3HAUeHHsT ACUMMETPHYHBIX COETUHEHHWN OIHUCAHHBIM BbIIIE OOpPa3OM OTHOCUTCS K
(parMeHTam, KOTOpBIE COCTOSIT M3 HEHIEHTHYHBIX AaTOMOB WJIM HIEHTHYHBIX aTOMOB B
HEHJEHTHYHBIX CTPYKTYPHBIX KOH(puUrypauusx. [IpuBeneHHbIe BBILIIE ONMpPEAENICHHS TEPMHHOB
OIMHAKOBBIE» W «OTJIMYAIOTCS» HMEIOT MECTO IMpH YCJIOBUH, 4YTO JHOOOE BO3MOMKHOE
nudepeHnramTbHOe 00pa3oBaHUE KHUCIOT, OCHOBAHUH, HOHOB WJIM COJIEH MEXIY KOJbLIAMU HE
paccMaTpuBaeTCs B YKa3aHHBIX onpeneneHusx. Takum obpaszom, pparmentsr -CO2H, -CO2™ u -
CO;Na cuuraroTcsi B JaHHOM JOKYMEHTE «OOUHAaKoBbIMI». Takme ¢parmentsl, kak -CHs, -
CH2CHs3 u -CH2CH>CH3, cuntaroTcsi B JAHHOM JJOKYMEHTE «OTIMYA0 LIIUMUCS.

B HekoTOpbhIX BapuaHTax peamu3alii H300peTeHHs] KaKablii X MpencTaBisieT coOoit
CR®; Y mexay xombioM D u konbliom A mpexcrasisier coboit O; u A, A2 A’ A*u A’ s
KonbLie A mpenctaBisiroT cobol C. B HEKOTOPBIX BapuaHTax peain3alii H300peTeHnsT KasKIablid
X npencrasiusier coboit CR® Y mexny xombiom D u xonmbliom A mpexcrasisier coboit O; Y
Meskay kombLioM D u komblioM B mpencrasaser coboit O; u Al, A2, A3, A* u A® B xaxaoMm u3

konblla A u kombma B mpencraBmsitor coboit C. B HEKOTOpBIX BapuaHTax peaTH3aluu
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u300peTenus kaxablii X mpeacrasisier coboit CRS; xaxawii Y mnpexncrasmsier coboit O; u
kaxaeii u3 A, A2, A’ A* u A’ npencrasnser coboit C. Coenunenust popMyibl Z, UMEIOIINE
JAHHbIE MPU3HAKY, SBIAOTCA Jurangamu NLRX1.

B HekoTOpbIX BapwaHTax peanu3ali H300peTeHus Kaxablii X MpencraBisieT coOoi
CR®; Y mexnay xombiiom D u konbiiom A npencrasnsier coboit O; A, A%, A’ u A* B xonbue A
npencTapnsoT coboit C; u A’ B kosblie A mpencTapnser coboit N. B HEKOTOpbIX BapuaHTax
peanuzaiuu u300peTeHus Kaxapii X mpenctanser coboii CR® Y mexny kosibioMm D u
KOJbIIOM A mipencrasisier coboit O; Y Mexay kosbioMm D u koibiiom B npencrasnser codoit O;
Al A% A’ u A* B kaxxaoM 13 Konblia A U Konblia B npencrapnstor coboit C; u A® B kaxmom u3
komblia A u kojbua B mpencraBmser coboii N. B HEKOTOpBIX BapHaHTaxX pealu3aluu
n300peTenus kaxbii X npeacrasnser coboit CRS; kaxaeiii Y npenctasnser coboit O; KaxKablit
w3 Al, A2, A3 u A* npencrasnser coboii C; u xaxaeii A’ npeactasnser coboii N. CoenuHeHus
(dbopMyJibl Z, UMErOIIHe JaHHbIe TPU3HAKY, SIBJSFOTCS inrangamu NLRX1.

B HekoTOpBIX BapWaHTaxX peanu3al H300peTeHus Kaxablli X MpencraBisieT coOoi
CR®; Y mexay xombiiom D u kombiiom A mpencrasmsier coboit O; A, A2, A’ u A® B xonble A
npenctasusoT codoit C; u A* B xonbie A mpencrasisier coboif N. B HEKOTOPBIX BapHaHTax
peanu3aluu u300peTeHns Kaxablii X mpexactasisier coboit CR®; Y mexay konbmom D u
KoJbIIOM A mipencrasisier coboit O; Y mexay koibiiom D u koieiiom B npencrasnsier codoit O;
Al A% A’ u A’ B kaxxoM 13 Konblia A U Kosiblia B npencrapnstor coboit C; u A* B xaxmom us3
komplila A u konbua B mpencraBmser coboii N. B HeKOTOpBIX BapHaHTax pealu3aluu
u300peTenus kaxbii X npeacrasnser coboit CRS; kaxapii Y npencrasaser coboit O; kaskablit
u3 A, A2, A’ u A° npencrasnser coboii C; u kaxaeiii A* npeacrasnser co6oii N. CoenuHeHust
dbopMyJibl Z, UMErOIINe JaHHbIe TPU3HAKY, SIBJSFOTCS inrangamMu NLRX1.

B HeKkoTOpbIX BapuaHTax peaiu3alu HU300peTeHHs Kakablii X MpencTaBiseT coOoit
CR®; Y mexny xonbiom D u konbiiom A npezcrasnser coboit O; Al, A%, A* u A’ B xonbie A
npencTaBusoT coboit C; u A’ B xonbie A mpencrasisier codoif N. B HEKOTOPBIX BapHaHTax
peammanuy n300peTeHns Kaxablii X mpexacrasisier coboii CR® Y mexay komemom D u
KoJbIIOM A mipencrasisier coboit O; Y Mexay kosbiioMm D u konbiiom B npencrasnser codoii O;
Al A2, A* u A’ B kaxxaoM 13 Konbla A U Konblia B npencrapnstor coboit C; u A’ B kaxmom u3
konblla A u kxombua B mpencraBisier coboii N. B HEKOTOpPBIX BapHaHTax pear3aliu
n300peTenus kaxbii X npeacrasnser coboit CRS; kaxaeii Y npenctasnser coboit O; KaxKablit
w3 A, A2, A* u A° npencrasnser coboii C; u xaxaeii A® npeacrasnser coboii N. CoenuHeHus
(dbopMyJibl Z, UMEIOIIHe JaHHbIe TPU3HAKY, SIBJSTFOTCS iurangamMua NLRXT.

B HekoTOpbhIX BapHaHTaxX peann3aly H300peTeHUs Kaxabli X MpencraBisieT coOoi
CR®; Y mexay xombioM D u kombliom A mpenctasiser coboit O; A2, A’ u A* B xonbie A
npenctaBustor coboii C; u A' u A° B xonbue A npexactaBnsioT coboii N. B HEKOTOpbIX
BapHaHTAX pealu3aluu U300peTeHus kaxabli X mpencrasaser codoit CR® Y Mexay kosbliom
D u xonpuom A mpexacrasisier coboit O; Y mexny koipiom D u xonbliom B mpexncrasnsier
coboit O; A%, A’ u A* B kaxxnoM u3 kombla A u kosblia B npeacrasnsior coboii C; u Al u A” B

KaXIOM u3 konbla A u kosmbua B mpencraBmstor coboit N. B HEKOTOpBIX BapHaHTax
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peanu3aLuy u3obpeTeHus Kaxbii X npeacrasnser coboit CRS; kaxaplii Y npeacTtasiser coboit
O; xaxnapiii u3 A%, A> u A* npencrasnser coboii C; u kaxapii A' u A’ npencrasnsier co6oit N.
Coenunenus GopmyIibl Z, UMEIOIINE TaHHBIC TPU3HAKY, SIBJSIFOTCS iurangamMu NLRX1.

B HEKOTOpBIX BapHaHTaX pealu3alu H300peTeHHst Kaxablii X mpencrtaBisieT coOoit
CR®; Y mexay kosbiiom D u konbiiom A npenctasnser coboit NR® Al A% A’ u A* B konbie A
npencTapnsoT coboit C; u A’ B kosblie A mpencTapnser coboit N. B HEKOTOpbIX BapuaHTax
peanuzaiuu u300peTeHus Kaxapii X mpenctanser coboii CR® Y mexny kosibioMm D u
KONMBLIOM A mipencTasiser coboit S; A, A2 A’ u A* B xonbIie A npencrapisioT coboit C; u A’ B
konbLie A mpexacrasisieT codoit N. B HEKOTOpBIX BapHaHTaxX peanu3auuy U300peTeHUsT KakIbIid
X npencrasnser coboit CR®; Y mesxny kosbiiom D u kombiiom A npenctasnser coboii C(R®);
Al A%, A% u A* B xombIie A ipencTaBnsior coboii C; u A® B konblie A peacTasnser coboii N. B
HEKOTOPBIX BAPUAHTAX peaNM3ally U300peTeHHs Kaxaeli X mpencrasiser coboit CRS Y
MexkIy KoJblloM D u kombliom A mpexcrasiser coboit CR”; Al A2 A’ u A* B xombue A
npencTasustoT coboit C; u A° B xonble A npexcrapisier coboii N. Coenunenust Gpopmyisl Z,
HMMEIOLIME JaHHbIC MPU3HAKY, ABJISIFOTCS urangamu NLRX1.

B HeKkoTOpBIX BapHaHTax peanusalud u3o0pereHus J000H, Jro0bie 1Ba MM BCe TPU X
npeacTaBiAoT coboii N; Y mesxay konbioM D u konbliom A npencrasiser coboit NR®; Al A2
A’ u A* B xonbue A npencrapistoT coboit C; u A° B konble A mpexcrtasiser coboii N. B
HEKOTOPBIX BapHaHTAX pealu3alud H300peTeHus Jo0o#, moOble aBa wiu Bce Tpu X
npeacTaBisAoT coboit N; Y Mexay kombloM D u kosibliom A npencrasisieT coboii S; Al, A2 A3
u A* B xonbue A mpencrasisior coboii C; m A’ B komblie A mpexactaBiser coboit N. B
HEKOTOPBIX BapHaHTaX pealu3alud H300peTeHus Jo0oH, moOble aBa wWiu Bce Tpu X
npencTaBusoT coboit N; Y mesxay xonbnom D u xonmbiom A npezcrasnser coboit C(R®),; Al
A?, A’ u A* B xonbue A mpencrapnsor coboit C; u A’ B konblie A mpencTasiser coboit N. B
HEKOTOPBbIX BapHaHTaX peajqu3auud wuzo0pereHus moOo#, moOble aABa WaM BCe TpU X
npeacTaBaAoT coboii N; Y Mexay xomblioM D u xonbiioMm A mpexcrasnsier coboit CR7; Al A2,
A’ u A* B xombue A mpexcrapisoT coboit C; u A° B komble A mpenctaBuser coboit N.
Coenunenus GoOpMyIibl Z, UMEIOIINE TaHHbIE TPU3HAKH, SIBJISIFOTCS urangamMu NLRX1.

B HekOTOpBIX BapHaHTaxX peaju3alu H300peTeHHsT MO MeEHbIIeH Mepe OoauH X
npexncrasisier coboit C; Y mexay konbuoM D 1 KombIioM A BBIOpaH U3 TPYIIIBL, BKIOYAOIIEH
0, S, C(R®), u CR’; no mensmeii mepe omun u3 A' u A® B konbile A npencrasnser coboii C; A?
B komblie A mpencrasnser coboii C; u A® B kosblie A mpencrasiser coboii N. B HEKOTOPBIX
TAKUX BaPHAHTAX peaTM3ally W300peTeHus Kaxablii X HeoOs13aTenpHO npeacTasisier codoit C;
Y mexay konbioM D u kombliom A Heobsi3aTenbHO TpefcTasiser coboit O; AL A2 A’ u A' B
Konblie A He0OA3aTeNLHO MPEACTABISIOT coboii C; mo Menbieil mepe oxud u3 RY, R% R3uR* B
KOJIbIIe A HeoOs3aTeIbHO HEe MPEeACTaBIsIeT COO0 BOAOPO; W/WIIH MO MEHbIIEH Mepe OIUH W3
R! 1 R* B kosblie A HEOOA3aTENLHO HE MPEACTABIAET COOOIT BOOOPOL.

B HekoTOpBIX BapHaHTax peaju3aluy U300peTeHus Kakablii X npencrasisier codoi C;
Y mexnay komblioM D u konbioMm A mpexcrasnser coboit O; Al, A%, A> u A' B kombue A

npeactasassioT coboit C; u A® B komblie A mpencrapiser coboii N. B HEKOTOpBIX TakuxX
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BapMaHTaX peanM3alii M300peTeHus 1Mo MeHbliell Mepe omuH u3 R' m R* B kxombue A He
NpeacTaBisieT COOOH BOJOPO.

B HexoTOpBIX BapHaHTax peaju3aluy U300peTeHus Kaxkablii X npencrasisier codoi C;
kaxabpii Y mpexacrasnser coboit O; A, A2 A’ u A' B kaxxnom u3 konbia A u kxonbua B
npencTaBnstoT coboit C; u A° B KaxaoM u3 konbla A u xonbia B npexacrasnser coGoii N. B
HEKOTOPBIX TAKMX BAPUAHTAX pealu3aliy M300peTeHHs Mo MeHblueil Mepe onuH u3 R! u R* B
KoJblle A U 1o MeHblneii mepe onun u3 R' u R* B xonbiie B HeoOs3aTeNbHO HE MPENCTaBISIOT
co0oit Bogopo.

B HekoTOphIX BapHWaHTax peaju3alud H300peTeHHs O MeHblned Mepe oauH X
npenctasisier coboit C; Y mexxay konbuoM D u KONbloM A BBIOpPAaH W3 TPYIIbI, BKIOYAOIIEH
0, S, CR%, u CR”; A2 u A’ B komele A mpexctaBusioT coboii C; u A’ B kombue A
npezacTasisier codoi N.

B HekoTOphIX BapWaHTax peanu3aluu W300peTeHHs TO MeHbIned Mepe oauH X
npeacTasnser coboii C; mo mensineii mepe ogud us Al u A’ B xonbie A npencrasaser coboii C;
A’ B xomblie A npencrasnser coboii C; A’ B konblie A npeacTapisieT coboii N; 1 Mo MeHbleii
mepe onut u3 R, R% R® u R* B xonbiie A He nmpezcTasiser coboii BOTOPO.

B HEKOTOPBIX BapMAHTAX peanu3alliu u300peTeHus A’ B KoJblie A MpejcTaBiseT coboi
N, R! B kosb1ie A He npescTaBseT cob0if BOXOPOL.

JIroOoi1 BapuaHT peanusaliil COENWHEHHH, OMMCAHHBIX B JAHHOM IOKYMEHTE, MOXKET
ObITh OOBEAMHEH C JFOOBIM JPYTUM BapUAHTOM PEATH3ALMH COEIMHEHHH, ONMCAHHBIX B JTAHHOM
JIOKYMEHTE, €CIIM yKa3aHHasi KOMOUHALWS IBHO HE IPOTHBOPEUMT.

Bsenenue

B xone cnocoOoB maHHOTO M300peTeHus], TepaneBTU4ecKd 3(PQEeKTHBHOE KOIMYECTBO
COEMHEHUI MO0 AaHHOMY H300pPETEHHI0 MOXET ObITh BBENEHO >KUBOTHOMY, BKIIFOHYAIOIIEMY
MJIEKONUTAIOLINX U JIIOAEH, pasiIU4YHBIMU NyTAMH. XOTS B IMPEANOUYTUTENBHOM BapHaHTE
peanu3alu COeTUHEHHs 10 TaHHOMY H300PETEHHIO BBOIST MEPOPATBbHO WIH MapEeHTEPabHO,
TAKXKe TMPEAyCMOTPEHbl U Apyrue (OpMbl BBEACHUS, TAKHE KaK MOCPEICTBOM MEIMLIMHCKUX
COEAMHEHUI WJIN a3pO30JIeil.

Jlns mepopanbHOro BBeneHuss d(P(PEeKTHBHOE KOJUYECTBO COEOUHEHHH MOKET ObITh
BBEJICHO, HANPUMEpP, B TBEPAOM, MOJYTBEPAOM, SKUAKOM WM Ta3000pa3HOM COCTOSIHHH.
KoHkpeTHbIe TIpUMepbI BKIKOYAIOT B ce0sl areHTbl B BUAE TaOJETKH, KAICyJbl, TMOPOLIKA,
IPaHyJIbl, PaCTBOPA, CYCIEH3UH, CHpora u 3aukchpa. OQHAKO COENUHEHHsT He OrPaHUYHUBAIOTCS
3TUMH (HOPMaMH.

JUisi IPUTOTOBIIEHNSI COCAMHEHUI COTJIACHO NAaHHOMY H300pETEHHIO B BHIE TaOJETOK,
KarcyJj, TOpPOIIKOB, TPaHyJ, pPacTBOPOB WM CYCHEH3WH, COENWHEHHE IPEANOUYTUTEIbHO
CMELINBAIOT C CBA3YIOLINM, PA3PBIXJIIOLUIMM areHTOM W/MIM CMa3bIBAIOLINM areHToM. Ecmu
HEOOXOOMMO, TOJIYYeHHAss KOMIIO3WIMS MOXKeT ObIThb cMmemaHa ¢ pasbaBurernem, Oydepowm,
UHQUIBTPYIOIUM areHTOM, KOHCEPBAHTOM W/WJIM apoOMaTH3aTOPOM, HCHOJB3Ys H3BECTHBIE
crocoObl. ITpuMepsl CBS3YIOMIEro BEINeCTBA BKIIOYAIOT B C€0sl KPUCTAUTMUECKYIO LIEJUIIOJIO3Y,

MIPOU3BOAHBIE LIEJUIFOJIO3bl, KYKYPY3HBIM Kpaxmals, LUKJIOACKCTPUHBI U >xkejJaTuH. Ilpumepst
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Pa3PBIXJSIIOIErO areHTa BKIIIOYAIOT B C€0s1 KYKYpYy3HBIH Kpaxmall, KapTO(eNbHbIH Kpaxmal U
HaTpHUil KapOOKCHMETWIILEIUTIONI03Y. [IpuMephl CMa3bIBAIOLIET0 areHTa BKIIIOYAIOT B Ce0s TaIbK
U creapaT MarHus. J[ONMOJHHUTENBHO, TAKXKE MOIYT OBbITh HCIOJB30BAaHBI AO0OAaBKH, KOTOPBIE
UCTIONB3YIOTCS TPAIULIMOHHO, TAKHE KaK JIAKTO3a U MAHHMUT.

JInsi mapeHTepajbHOTO BBENECHUS, COCOMHEHHsS IO JAaHHOMY H300pETeHHI0 MOXKHO
BBOIAUTH PEKTAJIbHO WM NyTeM UWHBEKUMU. [l peKTaJpbHOro BBEAECHUS MOXET ObIThb
UCIIONIB30BaH cynno3utopuil. CynmosuTopuii MOXKeT OBITh HMPUTOTOBJIEH NMyTEM CMEIIUBAHMS
COEMHEHUI  COrJIaCHO JaHHOMY  H300peTeHHt0 ¢ (apMaLeBTHYECKH  MOIXOISIIUM
HATOJIHUTENIEM, KOTOPBIH IUIABUTCS MpPU TEMIEpaType Tejla, HO OCTaeTCs TBEPABbIM IPHU
KOMHATHOW Temneparype. [IpumMepb! BKIIOYAIOT B ce0s, HO HE OTPAaHUYMBAIOTCS JIMIIb 3THMH:
MacJIo Kakao, yriepOaHbId BOCK U MOJUA3THIICHIINKONb. [ToydeHHass KOMITO3ULIUS MOXKET OBbITh
ommTa B OOy Jkelmaemyr (opMy C HCIOIb30BAHHEM CIIOCOOOB, M3BECTHBIX B JAHHOM
o0nacTu TEXHUKU.

Jlnsi BBeIEHHs MyTeM HHBEKLUH, COSNWHEHHs COTJIACHO AAHHOMY H300pPETEHHIO MOTYT
BBOJIUTBCSI TIOAKOJKHO, BHYTPHKOXXHO, BHYTPHBEHHO WJIM BHYTPHUMBIIIEYHO. JlekapcTBEHHBIE
npenapaTel Ui TAKOH  MHBEKUWH MOTYT OBITh  NPUTOTOBIEHBI  PAaCTBOPEHHEM,
CYCIEHIUPOBAHUEM WJIM 3MYJIbIHPOBAHUEM COCIUHEHUIH COTJIACHO NAHHOMY H300pETEHHIO B
BOIHOM WJIM HEBOAHOM pACTBOPHTENE, TAaKOM KakK pacTUTENbHOE Macio, TJIHLEPHT
CHHTETHUYECKON CMOJSIHOH KHCJIOTBI, CJOXHBIH 3(Up BBICIIEH JKUPHOH KHCIOTHI WU
NPONMJIEHIIUKOJb, C TIOMOLIBIO U3BECTHOTO criocoda. ITpu HeoOXOaUMOCTH, TakKke MOTYT OBITh
nobaByeHbl AO0ABKH, TaKHe KakK COMIOOMIM3HPYIOLIUI areHT, OCMOpPEryJIMPYIOLIUI areHr,
SMYJIBraTop, CTAOMIM3aTOP WJIM KOHCEPBAHT, KOTOPble OOBIYHO HCIOJB3YIOTCA. XOTb M HE
Tpedyercsi, MPEeANOYTHTENbHO, YTOOBI KOMIO3UIIMS ObliIa CTEPIIIBHOMN WIIM CTEPUITU30BAHHOM.

JInst coctaBieHust COSMHEHUH MO JaHHOMY M300PETeHHIO B BHJE CYCIIEH3HH, CHPOIIOB
WIN 3JIMKCHUPOB MOXET OBITh MCTIONB30BaH (papMaleBTHYECKH NPHEMIIEMBbIH pacTBOpHUTENb. B
Ka4eCTBE HEOTPAHUYMBAIOILETO MMPUMepPa, BKIIFOYEHA, TOMHUMO POUEro, BOAA.

CoenuHeHUs1 COTJIACHO JAHHOMY M300PETEHUIO TaKKe€ MOXKHO HCIIOJIb30BaTh BMECTE C
JOTOJIHUTEIBHBIM ~ COCTUHEHHEM, HMEIOIIMM JAPYryl  (apMaleBTHUECKH TOAXOISIIYEO
aKTUBHOCTb, JUIA TOJYYEHHUS JIEKAPCTBEHHOTO CcpeacTBa. JlekapCTBEeHHOE CpenacTBo, Jubo
comepiKaliee COEAMHEHHE COTJIACHO MJAaHHOMY H300PETeHHIO B KauyeCTBE OTAEIBbHOIO
COEAMHEHUs], MO0 B Ka4eCTBE YACTH KOMIIO3HMLIUH, MOXKET OBbITh HCIOJBb30BAHO IS JICUCHUS
CYOBEKTOB, HYKIAIOIIUXCS B TOM.

CoenuHeHUs1 COTJIACHO MaHHOMY H300pPETEHUIO TakKe MOTYT BBOIUTHCS B (popme
a3p030JIs1 MM MHTAJISTHTA, MPUTOTOBJIEHHOTO MyTEM 3arpy3kKu COeTUHEHUH B (hOpMe KUAKOCTH
WJIA MEJIKOTO TOPOIIKA, BMECTE C Ta3000pa3HbIM HMIIM JKUAKHM PACIIBUISIOIIUM areHTOM H, TpU
HEOOXOIMMOCTH, U3BECTHBIM BCIIOMOTATEIbHBIM ar€éHTOM, TAKHM KaK Ta3000pa3yIoIIHii areHT, B
KOHTEWHep Npu OOBIMHOM JaBJIEHHE, TAKOH KaK a’3pO30JIbHBIA OaJJIOHUYMK WM UHrausarop. B
KAa4eCTBE pACMbUIIOLIETO AareHTa MOXeT ObITh HWCHOJb30BaH CKAaTbli ra3, Hampumep,
IUXJI0p(TOpMETaH, MPOIMaH MK a30T.

COGI[I/IHCHI/IH COrjiaCHoO I/1306peTeHI/II-O MOr'yT BBOAUTBLCA JKHMBOTHOMY, BKJIFOYas
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MJIGKONIUTAIOLINX M JIOAEH, KOTOpble HYKIAIOTCS B 3TOM, B BHAE (apMarleBTUYECKON
KOMITO3UIINH, TAKOH KaK TaOJeTKHU, KaICyJbl, PaCTBOPHI I 3MyJIbcuu. BBenenue npyrux ¢popm
COEAMHEHUH, ONMCAHHBIX B JAHHOM M300PETeHNH, BKIIIOYAIOIINX, HO HE OTPAHHYMBASICh MU, HX
cJOKHBIE 3(Uphl, UX (PapMaLeBTUUECKH MPUEMIIEMbIE COJIM, UX METaOONUTBI, UX CTPYKTYPHO
POACTBEHHBbIE COEAMHEHUs], UX aHAJIOTH U UX KOMOMHALUH, B BHUAE OAHOM O3Bl WJIM B BHUJE
MHOJKECTBA /103, TAKKE MPEIYCMOTPEHO JaHHBIM H300pETeHUEM.

CoenuHeHHss 1O JaHHOMY H300pPETEHHI0 MOXKHO TakKXe BBOAWUTH JKMBOTHOMY,
HY’KJAIOLIEMYyCsl B 3TOM, B BHJE MUIIEBOH 100aBKU, B BHIE JIMOO MUTATENbHON 10OaBKH, JTHOO
HYTPULIEBTHYECKOH NOOABKHY.

TepMUHBI «TIPEyNPEKTCHUE», WICUCHHE» WU «O0JerdeHue» W TMOAOOHbBIE TEPMHHBI,
UCTIONIb3YEMbIE B JAHHOM JOKYMEHTE, BKJIIOYAIOT NPO(HIAKTHKY M TOJIHOE WJIA YaCTHYHOE
JeyeHne. Y Ka3aHHbIE TEPMHHBI MOTYT TaKKe BKIJIOYATh YMEHbLICHWE CHMIITOMOB, OOJierdyeHne
CHMIITOMOB, YMEHBLICHUE TSDKECTH CHMIITOMOB, YMEHBIIEHHE YacTOThl BO3HHUKHOBEHHS
3a0oneBaHuss Wi JEOOOE Ipyroe HU3MEHEHHE COCTOSIHHMSI TAlMEHTa, KOTOPOe YJIydIlaeTr
TEpareBTHYECKUI pe3yJIbTar.

VKa3aHHbIE COEIMHEHHs], ONHCAHHbIE B JAaHHOM HW300pPETEHHH, MPEANOYTUTENBHO
NPUMEHSIOT W/WIM BBOAST B BHAE KOMIO3ULMH. lIomXomsimumu KOMIO3MIMSIMHU SIBIISFOTCS,
NPEANOYTUTENBHO, (PapMaLeBTHUECKasT KOMITIO3ULIUS, NMHIIEBON MPOAYKT WJIH MULIEeBast 1OOABKa.
OTH KOMNO3WIMU OOECNeunBalOT yAOOHYI (HOpMYy B KOTOPOH JOCTABISIFOTCS COEIMHEHUS.
Komno3uuuu coriaacHo TaHHOMY M300pETeHHI0 MOTYT COAEp:KaTh AHTHOKCHIAHT B KOJIMYECTBE,
3¢ (}EeKTUBHOM ISl TMOBBIIEHUS CTAOWMJIBHOCTH COEAMHEHUH B OTHOIIEHWH OKHUCIICHHUS WIH
PacTBOPUMOCTH.

KonuuecTBo coeqnHeHHs, KOTOPOe BBOSAT B CIOCOOE COIIACHO AAHHOMY H300pETEeHHIO
WIN KOTOPO€ TMpEOHA3HAUYeHO U BBEICHUS IIPU MHCIONb30BAHUM HAHHOTO H300peTeHus,
npencTaBisieT co0o moboe noaxozsuiee konuaecTso. [IpeanoyTuTensHo, OHO COCTABISIET OT |
HI/KT Macchl Tena 10 20 r/kr maccel Teja, 0ojee MpeanoyYTHTENbHO, B TUana3oHe OT | MKr/Kr
Macchl Tena A0 1 I/Kr Maccel Tena, Hanpumep, ot 1 Mr/kr maccel Tesa 1o 100 Mr/kr macchl Tena
COEMHEHUs] B CYTKU. [IpUropHble KOMIIO3MIMHM MOTYT OBbITh TOJIyY€HBI COOTBETCTBYIOIIUM
obpazom. Crneumanuctsl B 00JaCTU TO3UPOBAHUS OHOJOTMYECKH AKTHUBHBIX Ar€HTOB CMOTYT
pa3paboTaTh KOHKPETHBIE CXEMbl IO3MPOBAHUS U PA3JIMYHBIX CYOBEKTOB HAa OCHOBE
W3BECTHBIX U XOPOLIO MOHSATHBIX MapaMeETPOB.

[IpenmoyrurenpHasi KOMIIO3UIUSL 1O JTaHHOMY W300PETEHUIO TMPEACTaBIseT COOOH
dapManeBTHYECKYI0 KOMIIO3HMLIMIO, HAPUMeEpP, B BHJE TAOJNETOK, MUJIIOJb, KAarCyl, KaruleT, B
BUJI€ MHOKECTBA 4YacTHUL| (BKJIIOYAs TPaHyJIbI, [APUKH, MEJJIETHl U MUKPOUHKAIICYIUPOBAHHBIE
YaCTHUIIbl), MOPOILIKOB, 3JHMKCHPOB, CHPOIOB, CYCIIEH3UH U pacTBopoB. PapmaneBTHUECKHE
KOMITO3UIIMM Kak TMPaBHJIO COaepikaT (papMaleBTHUECKH IPHEMJIEMbI pa30aBUTENb WIN
HocuTenb.  PapManeBTHUECKHE  KOMIIO3MLMU  NPEANOYTUTENIbHO  QJanTHPOBAHbI K
NapeHTEePAIbHOMY WIH MEepOpaIbHOMY BBeAeHHIO. KoMrosunmm ans mepopasbHOrO BBEACHUS
MOTYT OBITh B TBEPAOW HIIU JKUIKOH (pOopMe M MOTYT, IPUHUMATh (OpMy TaOJIETOK, TTOPOIIKOB,

CycneH3uil u cuponos, cpexu mnpodero. Heobsi3aTenpHO, KOMIIO3UIMU COAEPIKAT ONUH WU
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Oosblee KOJMUYECTBO apOMAaTHU3aTOPOB H/WIIM Kpacutened. B 1emom, TepameBTHUECKHE H
NUIIEBbIE KOMIO3MLIMK MOTYT COAEpXkKaTh JH0OOE BEIIeCTBO, KOTOPOE HE OKa3bIBAeT
CYLIECTBEHHOI'O BJIMSIHUS HA ACHCTBUE COETUHEHUN Ha CyObeKTa.

dapMalLeBTUUYECKH NPUEMIIEMbIE HOCUTENH, MOAXOMALIUE ISl UCIOJIb30BaHUs B TaKUX
KOMITO3HLIMSIX, XOPOLIO M3BECTHBI B 00aacTH (hapmareBTuky. KOMIO3UIMK COTJIACHO AaHHOMY
u3zobperennto MoryT comepxkatb 0,01-99% mo Macce COEOMHEHUI COTJIACHO IaHHOMY
n3o0peTennio. KomMmosmmmu CcOrjgacHO AaHHOMY H300peTeHHI0 OOBIMHO TOTOBSIT B BHAE
enuHUIbl (Gopmbl mo3upoBaHus. [IpeAmodTUTENbHO, 1032 €IUHUYHON (OPMBI COSTUHEHUH,
OMHMCAHHBIX B JaHHOM u3o0pereHuu, coctaBmsier ot 0,1 wmr go 2000 wmr, Oonee
npeanoytuTenbHo, or 50 mr go 1000 mr. BecrnomoratenpHble BELIECTBA, UCHOJIb3YEMBbIE MPU
NOJIY4€HUH JTAHHBIX KOMIIO3HLIUH, SIBJISTFOTCSI U3BECTHBIMU B TAHHOW OOJIACTH TEXHUKH.

JlonoJHUTEIbHbIE MPUMEPB (POPM MPOAYKTOB IJIsI KOMIIO3HLIMK TPEACTABIIOT COOOH
nuieBble 100aBKM, HAMpUMEp, B BHIAE MATKOW TreneoOpa3HOW WM TBEPIOH KarCyJbl,
colepsKallel MHKAIMCYJIUPYIOMUI MaTepyall, BHIOPAHHBIN M3 TPYIIIBI, COCTOSINEH U3 JKEIaTHHA,
KpaxMasia, MOAW(ULMPOBAHHOTO Kpaxmaja, MPOHM3BOINHBIX Kpaxmaja, TaKHUX Kak T[IIFOKO3a,
caxapos3a, Jakrto3a Hu (Qpykroza. Heobs3aTenbHO, WHKANCYJNUPYIOLIMH MaTepuans MOXKET
CoZep)KaTh CINMBAIOIINE WM TOJUMEPHU3YIOIINE AareHThl, CTaOWUIM3aTOpPbI, AHTHOKCHIAHTBHI,
CBETOMOIJIOLIAOLINE areHThl AJI 3aLIUThl CBETOUYBCTBUTEIbHBIX HAMOJIHUTENEH, KOHCEPBAHTHI
u ToMy nonoOHoe. IlpennoururenbHo, 1032 €AMHUYHON (OPMBI COENMHEHHH, ONMHMCAHHBIX B
naHHOM n300perenuu, cocraisier ot 0,1 mr mo 2000 mr, Gosiee mpennodTUTENBbHO, OT S0 MT 10
1000 mr.

B nenoM, TepMHH «HOCHTENB» MOXKET OBITh UCIOJIB30BAH BO BCEH MAHHOM 3asiBKE IS
NPEICTABICHNS] KOMIIO3ULUK, C KOTOPOH OIMUCAHHBIE COEAMHEHHsS MOTIYT OBITh CMEIIaHbl,
Oynyun ee (papMaleBTUYECKUM HOCHUTEJIEM, MHIIEBbIM MPOAYKTOM, MHIIEBOH M0OaBKOWH WM
aueTHYeckoil no0aBkoW. Marepuabl, ONMMCAHHBIE BBIIIE, MOTYT CUHUTATHCS HOCUTEISIMU IS
Heneil CoraacHo M300peTeHnto. B HEeKOTOPBIX BapUaHTaX OCYILIECTBJCHHs COTJIACHO JTaHHOMY
U300pEeTEeHNI0, HOCHUTENIb MPAKTHYECKH HE MMEET OHOJIOTHYECKOW aKTHBHOCTH B OTHOLICHUE
COEMHEHUH COTJIACHO TAHHOMY H300PETEHHIO.

Jo3a: CnocoObl COTrJIaCHO JaHHOMY HW300pPETEHHI0 MOTYT BKJKOYAaTh BBEICHHE
TepaneBTHYeCKH 3(P(PEKTUBHOTO KOJUYECTBA COEMHEHHSI JKHBOTHOMY, HYKIAIOIIEMYCS B STOM.
O¢ddexTuBHOE KOMMUECTBO COEOUHEHUS 3aBHCUT OT (OPMBI BBOJUMOIO COCTUHEHUS,
NPONOJDKUTEIBHOCTH  BBEICHMs, IyTH  BBENEHHs (HampuMmep, MEepopajbHOrO  WIH
NAPEHTEPAIbHOT0), BO3pPACcTa YKMBOTHOTO M COCTOSTHUSI JKUBOTHOTO, BKITFOYAst MIICKOMUTAIOIINX U
JHOAEH.

Hanpuwmep, konmuecTBo coenuHeHnst, 3Q(PeKTUBHOE sl JICUSHHST WIN TPENyTPeKIeHUS
S3BEHHOTO KonuTa, Oonesnn Kpona, BocHaneHHs KeIyAOYHO-KHIIEYHOTO TPAKTa, UHQEKIHH
Clostridium difficile, konopekrangbHOro paka WiIM JOOOrO IPYroro COCTOSIHMS, OIMHCAHHOTO B
TAHHOM JOKYMEHTE y JKMBOTHOTO, MOKET BapbUpoBaThCs OT 1 Hr/kr/cytku no 20 r/Kr/cyTku.
[IpennoururensHoe 3¢ HEKTUBHOE KOJIUYECTBO COSNUHEHUSI COCTaBIsieT OT S0 MKI/KI/CyTKH 10

5 r/kr/cyTku, OGonee npeanouTuTenpHas 103a cocrasiAeT oT 1 go 100 mr/kr/cyTku. Yka3aHHoe



26

3¢ (}eKTUBHOE KOJIMYECTBO COCOUHEHUs SBIAETCS HanOojee >(PGPEeKTUBHBIM NP JICUSHUH WU
NPEAyNPEKIEHIN BOCHAIUTENBHOrO 3a00JIeBaHNsl KHIIEUYHHKA B IEJIOM, S3BEHHOTO KOJIHTA,
Oone3nn KpoHa, BocmaneHus kenyaodHO-KHIIeyHoro tpakra, unpexkunu Clostridium difficile
W KOJIOPEKTAJIbHOTO paKa >KMBOTHOTO MPH BBEIEHUH JKUBOTHOMY B T€UEHHE NEPUONOB OT 1 10
1000 nHeii, mpennmoyTuTeNnbHO, mepuoaa ot 7 ao 300 aHel u, Hauboyee MPEANOYTUTENBHO,
nepuoga ot 30 mo 90 ngHeit, mpu sToM Hambojee S(P(HEKTUBHBIM CUHUTAETCS OMpeAeSeHUe
UHIYKIUM  TOJIOKUTENIBHBIX  OTBETOB. O((EKTHBHOE KOJMYECTBO COEAMHEHUS MOXKHO
NPOZIOJIKATh BBOAMTD MOCIE JAHHBIX MEPUOIOB ISl MOANEPKAHHS MOJIOKUTEILHOTO OTBETA MPU
XPOHHUYECKUX 3a00JICBAHUSX.

KonunuectBo coenuuenusi, Haubosnee >(pQPeKTUBHOE IJIsT NMPEAOTBPALICHUS YPE3MEPHOI
AKTUBALIMM WMMYHHOH CHCTEMBI, MOJKET COCTaBJiATb OT 1 HI/kr/cytku no 20 r/Kr/cyTku, C
MPeaNOYTUTENBHOM 1030# OT 1 10 100 Mr/Kr/cyTKH.

Korna s3¢gpexTrnBHOE KOINYECTBO COSNUHEHHS 110 JAHHOMY M300PETEHHIO BBOIST B BUAEC
ITUIIEBOM, TEPaneBTUUECKOH, MEIULIUHCKOU AN BETEPUHAPHOMN KOMITO3UILINH,
MPEINOYTUTENbHAS 1032 HAXOAWTCS B nuamnasoHe oT okoso 0,01 mo 2,0% mac./mac. enbl wiu
MUIIEBOTO MPOAYKTA.

B KOHKpETHBIX JPYrHX BapHaHTaX pPEAJU3alUd B JAHHOM H300PETEHHUHU MPEIIOKEHO
npumeHeHne NLRX1-cBs3bIBalOIMX COENMHEHUH, a TakXe CTPYKTYPHO POIACTBEHHBIX
COEAMHEHUH, HAPpUMep COeNMHEHHs], BBIOPAHHOTO M3 IPYMIIbL, COCTOALIEH U3 COSAMHEHUs], €ro
CIIOKHBIX 3(HpOB, ero (apmMameBTUYECKH IPUEMJIEMbIX COJel, ero MeTaboJIUTOB, €ro
CTPYKTYPHO POACTBEHHBIX COSAMHEHHM, I UX KOMOWHAIWH, B JeueHnHu u npodpunaktuke B3K
U BOCIaJIeHHs skeTynouHo-kumevyHoro Tpakra (OKKT).

Kpome Toro, B 1enoM paHHOe H300peTeHHE OTHOCUTCS K WHTHOUPOBAHUIO WIIH
aktuBauuu BocnaneHuss B JKKT, B KOTOPOM COOTBETCTBYIOIIME KOMIIOHEHTBI BKJIIOUYAOT
IULIEBOJ], SKEJIYNOK, TOHKYIO KHILIKY, CJENYyH KHUIIKY, TOJCTYIO KHIIKY U HPSIMYHO KHUIIKY.
Oddexr sBnsieTcs pe3ynbTaTOM BO3AECUCTBUS COCIUHEHMsS HAa pAa3jUYHbIE THUIIBI KIJIETOK B
OpraHu3Me, KOTOPOe BbI3bIBAET OMOJOrHUecKuil 3PQeKT. YKa3zaHHbIe KJIETKH MOTYT BKJIIOYATh
kiaetkn TkaHeil JXXKT, ummyHHBIE KJeTKH (T. €., Makpodaru, MOHOLUTHI, JHUM(OIUTHI) WIN
SIUTENNANIbHBIE KIETKH. B ompeneneHHbIX BapHaHTaxX pealu3aliid WU300peTeHHs] B JaHHOM
U300pETEeHNH TPEIJIOKEHO JIeYeHHe CYObEeKTOB COEIWHEHHUEM IO MaHHOMY HW300pETeHHIO,
HaNpuMep, B BU/IC TUETUYECKON TOOABKH, ISl YMEHbIIEHHSI FJTH NPEIOTBPAIIECHUS] BOCTIAJICHUS,
CBSI3AaHHOTO C BOCMAJIUTENIbHBIM 3a00JIeBaHMEM KHIIEYHHKA, TAKMM Kak Jmbo Oone3Hb KpoHa,
100 S3BEHHBIH KOJNUT. B 1aHHOM M300peTeHNH TakKe MPENJIOKEHO BBEIEHHE COCTUHEHUN 1O
TAHHOMY H300PETEHHIO B XKEJIYAOUYHO-KUIIEYHBIH TPAKT I TOAABIEHHUS SKCIIPECCHH MOJIEKYJT
KJIETOYHOM aAre3ul U XeMOATTPAKTAHTOB B KUIICYHHKE.

Ha npakruke, cnocoObl COrfiacHO TaHHOMY M300PETEHHIO MOTYT OCYIIECTBIISATHCS MyTEM
BBEICHUS] COCAMHEHUI CyOBEKTYy JIOOBIM NMPHEMJIEMBIM IyTEM BBEIEHUS, C HUCIOJIb30BAHUEM
mo0oii mpuemieMoll (QOpMBbI, Kak OIMCAHO BBIIIE, M IO3BOJSIFOT OPraHU3My CyOBeKTa
TPAHCIIOPTHPOBATh COENMHEHHs B KJIETKE-MUIIEHH TOCPEICTBOM NMPHUPOAHBIX mporeccoB. Kak

OMHCAHO BBILIC, YKA3aHHOC BBCACHUEC TAKXKEC MOXHO OCYHICCTBIIATL IIyTEM HpHMOI‘/'I HHBCKIIMH B
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oOnacTth (HampuMmep, OpraH, TKaHb), COAEPIKALIYIO KJIETKY-MHUIIEHb (T. €. KJIETKY, MMOUIeKAIIYIO
JICUEHUIO).

Kpome Toro, BBeneHHe MOXKET CJIE€JOBATh JIOOOMY KOJIMYECTBY cxeM. Takum oOpazom,
OHO MOXET BKJIFOYaThb B ceOsl OJHOKPATHYIO A03y HJIM BBENEHHUE J103bl HKCIEPHUMEHTAIBbHOIO
COEAMHEHUs,, WIM MHOTOKpaTHble J03bl WM BBEIAEHWE 03 B TEUEHHE IEpHOAA BPEMEHH.
CnenoBarenbHO, J€YeHHE MOXET BKJIIOYaTh B ceOs MOBTOPEHHE CTAJUM BBEACHHS ONUH WM
Oonplee KOJNUYECTBO pas3, MOKa He OyAeT NOCTUTHYT JKelaeMbli pe3ynpTaT. B HexoTopsIx
BAPUAHTAX OCYLIECTBJICHUS, JIEYEHHE MOXKET MPOAOJIKATHCS B TEYEHHE NPOIOJIKUTEIbHBIX
NEPUOJIOB BPEMEHH, TaKHUX KaK HEAENH, MeCSbl WM TOHAbl. PEeXUMBI JTO3UPOBAHHS MOTYT
NPEANOYTUTENLHO BKIIOYATh BBECHUE COSIMHEHUs OT 6 pa3 B CYTKHU J0 OJHOTO pas3a B HEIEIO,
Oonee MPEeaNMOYTHTENIBHO, C PEXKUMOM OT TPEeX pa3 B CYTKH JO OJHOTO pasa B CYTKH.
CrenmanucTel B NaHHOW OOJaCTM TEXHUKH B IOJIHOH Mepe CHOCOOHBI JierKo pa3padoTarth
MOJXONALINE CXEMbl BBEIEHHs 103 AJIi UHAMBHIOB Ha OCHOBE M3BECTHBIX B JAHHOH 00JacTu
TEXHUKH mnapaMeTpoB. KonmuecTBa 103 Ay COEOUHEHHMH COTJIACHO NAHHOMY H300pETEHHIO
MOTyT OBITH HCIONB30BaHBl B CINOCOOAaX TAaKMX BAapPHAHTOB OCYLIECTBICHUS JAaHHOTO
uzobperenusi. s neyenust B3K, Bocnanennst XXKT wiu momaBiieHUsT SKCIPECCHUH MOJICKYJT
KJIETOYHOH anre3ud B KHUIIEYHHUKE MPEANOYTUTENbHO BBEACHHE YKA3aHHBIX COCIUHEHHH B
KonmgecTBax ot okojio 100 ur/cytku o 10 r/cyTku.

KonnuectBo, nmoanexalinee BBEAEHHIO, OyIeT U3MEHATHCA B 3aBUCHUMOCTH OT CYOBEKTa,
cranuu 3a00JieBaHUs] WM HApyLICHUs, BO3pacTta CyOBEKTa, OOIIEero COCTOSHUSI 3IO0POBbBS
CyObeKTa U IPYTHX Pa3InYHbIX APaMETPOB, U3BECTHBIX M OOBIYHO MPUHUMAEMbIX BO BHIMAHNE
cneuydanucTamMu B oOmact MmemuuuHbl Kak mnpasmio, Oyner BBOOUTBCS JTOCTATOYHOE
KOJIMYECTBO COCAMHEHHs Ui TOro, 4TOOBI OCYLIECTBUTH 3aMETHOE W3MEHEHHE CTeleHH
Bocnanenus: B JKKT, koropoe Bmecte ¢ B3K wacto cBazano ¢ G0sbr0, KOTOPYIO HCIIBITHIBAET
UHIUBUAYYM. Y MAILMEHTOB, KOTOPbIE B HACTOsIIEE BPeMsl HE HCIBIThIBAIOT cuMnToMoB B3K,
U3MEHEHHE, KOTOPOe MOXKHO ObUIO Obl HAMTH, MOKET BKJIIOUATh MapaMeTPbl UMMYHHBIX KJIETOK,
takue kak ypoBHH TNFa mnmu C-peakTBHOro OejKa B KPOBH, MPOILIEHT PEryJISATOPHBIX T-KJIETOK
B KPOBM WJIHM KOHLEHTPALHUIO KAJIBINPOTEKTHHA B Kaje. B JaHHOM IOKYMEHTE PacKpPbITHI
NOIXONALINE KOJHYECTBA, W OMOJHHUTEJbHbIE TMOAXOMSAIINE KOJIMYECTBA MOTYT OBITh
OTpEeeNIeHbl CIIEHAIICTAMU B TAHHOW OOJIACTH TEXHHUKH 0€3 YPe3MEepPHOro WM U30BITOYHOTO
SKCIIEPUMEHTHPOBAHUS, HA OCHOBAHUH KOJMYECTB, PACKPBITHIX B JAHHOM JIOKYMEHTE.

B omgHOM acmekte B JaHHOM HW300pPETEHUHM TMPEIUIOKEH Croco0 JICYEHUS WM
npeaynpexaeHust cyowekra, crpamaromero ot B3K, wnm apyrux 300pOBBIX WHIWBHAOB,
BO3MOYKHO, C TeHETHUECKOH MPenpacIooKeHHOCThIO K Oose3Hn KpoHa uin sI3BeHHOMY KOJIUTY,
or paseutusi B3K. Vkazansblli crmoco® MOXKET Takke BKIIOUATh JIEUEHHE MAIeHTOB C
perunusupytomeii  ¢opmoit B3K. CornacHo maHHOMY W300pETeHUI0O TEPMHUH «CyOBEKT,
crpaparoumii ot B3K» wmcnonesyercss s ob6o3HaueHus CyObekTa (Hampumep, >KHBOTHOTO,
YeJioBeKa), MMEIoIero 3a0oJieBaHUEe WJIM HApyIIEHHE, MOKAa3bIBAIOLIee ONHH WIH OOJbIlee
KOJINYECTBO KJIMHUYECKUX Npu3HakoB, TMNUYHbIX 111 B3K. B menom, crmoco0 neueHust wnu

NpOQHUIAKTUKN COTJIACHO 3TOMY AacleKTy AaHHOTO M300peTeHus! BKIOYaeT B cedsl BBEAECHUE
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CyOBeKTy KOJHMYECTBA TEPANUU COeIUHEHHEM, KOTopoe 3(QEeKTUBHO sl JIEUSHHs WIN
NPEAOTBPALICHNUS POAHOTO WM OOJBINEr0 KOJMYECTBA CHUMITOMOB WM KIMHHUYECKHX
nposienennit B3K, wnm i npemoTBpaineHus pa3BUTHS TAKOrO CHMITOMAa(MOB) WM
NPOSIBIEHUSI(HUT).

Takum 0Opa3oM, B COOTBETCTBUH CO COCOOAMM MO JAHHOMY M300pPETEeHHIO, B JAHHOM
n300peTeHn MOryT ObITh MpemnsioskeHsl criocoObl nedenns B3K, BocmaneHus, CBSI3aHHOTO ¢
KUIIEeYHOW WH(pEKUued, M BOCHAJEHUs, CBI3aHHOTO C AyTOMMMYHHBIMH 3a00JI€BaHUSIMH.
CriocoObl JieueHust MOTYT OBbITh MPO(PHIAKTUYECKMMHU criocodamu. B HEKOTOpBIX BapHaHTax
peanu3auuu U300pETEHMs] YKa3aHHBIM CIOCO0 mpezacTaBiseT coboi crocod nedenuss B3K,
BOCMAJICHUS, CBS3aHHOTO C KUILIEYHOW WH(EKUHeH, W BOCHAJNEHHs, CBSI3aHHOTO C
ayTOMMMYHHBIMH 3a00JIeBaHUSIMU. B Ipyrux BapuaHTax OCYIIECTBICHHs U300PETEeHUs], Crocod
npezacrasisier coboli cnocod npodpunakruku B3K. B Bapuantax ocymecTsiieHus1 H300peTeHus,
cnoco0 mpencraBisieT coOoi Croco0 MpenoTBpalleHHs Mepexona peHuAnBHPYIOmed (GpopMbl
B3K B aktuBHyW0. B eme apyrux BapuaHTax peanu3aliyl H300peTeHUs] yYKa3aHHBIH Crocod
npeacTaBisieT CoO0H crnocod yydIneHus: COCTOSIHUS 30POBbs CyObeKTa, cTpaaatoiero ot B3K,
BOCTAJICHUS, CBS3aHHOTO C KUIIEYHOW WH(EKIHeH, H BOCHAJNEHHs, CBS3aHHOIO C
ayTOUMMYHHBIMH ~ 3a0oneBaHUsIMH. OpraHu3Mbl, BBI3bIBAIOIIME HH(PEKLIUH KENyIOYHO-
KUIIEYHOTO TPAaKTa, BKIOYAIOT, HO HE OrpaHWYuBasCb WUMU:. [ischerichia coli, Shigella,
Salmonella, pathogenic Vibrios, Clostridium difficile, Campylobacter jejuni, Yersina
enterocolitica, Toxoplasma gondii, Entamoeba histolytica w Giardia lamblia. CooTBeTcTBEHHO,
B HEKOTOPBIX BapHAaHTaX OCYLIECTBIEHUsS H300pETeHUs, NaHHOE H300peTeHHe OTHOCUTCA K
croco0y 3aIiMThl 30POBbs, OPraHOB W/WIKM TKaHell cyObekTa, crpagatomero or B3K,
BOCMAJICHUs, CBA3aHHOTO C KUILIeYHOW WH(EKIrel, U BOCHAJNEHHs, CBSI3aHHOIO C
AyTOMMMYHHBIMHU 3a00JIeBaHMSIMU, MM C puckoM pas3Butus B3K, BocnaneHus, CBS3aHHOTO ¢
KUIIEYHOW MH(EKIMeH, U BOCIAJICHNs, CBI3aHHOTO C ayTONMMYHHBIMH 3200JI€BaHHUSIMU.

B onHOM BapuaHTe ocyiiecTBieHus uzooOperenus, crnocod nedenusi B3K Briouaer B
ce0s1 neuennie B3K, He BhI3bIBarOIee 3aMETHBIX MOOOYHBIX H(PPEKTOB, TAKUX KAK 3HAYUTEIBHOE
YBEJIMYEHUE MACChl, CHCTEMHOE TOJABJICHHE MMMYHUTETA, KYLIIMHTOMIHAs BHELIHOCTb,
OCTEOIEHHs1/OCTEONOPO3, I MAHKPEATHUT, UTO SIBJISIETCS] PACIPOCTPAHEHHBIM JUTsI AOCTYITHBIX B
HACTOsIIIIEE BpEMs TpernapaTroB (T. €., KOPTHKOCTEPOMIOB, MHTHOMTOPOB (hakTOpa HEKpo3a
onmyxomu anbda). To ecTh ObUIO OOHAPYKEHO, YTO CIOCOO JIEYEHUs COTJIACHO JTaHHOMY
n300peTeHNI0, KOTOPhIi obecneunBaer 3QQeKT JIeUeHns, MO MEHbLIEH Mepe YaCTUYHO, MyTeM
BO3IEHCTBYS Ha Kcrnpeccuro u/mwin aktuBaiuio NLRX1 B HEKOTOpBIX KIleTKaxX, o0ecreunBaeT
OnmaronpusiTHbIN 3((eKT, He BbI3BIBAS 3HAUYMUTENIHLHOE YBEIHMUEHHE MAacChl, HAIPUMEp, 32 CUET
yIEpKaHUsI KUIKOCTH, y CyOBeKTa, MOABEPraeMoro JICUEHUIO, [0 CPABHEHHIO C JAPYTHMMHU
AHAJIOTUYHBIMU CYOBEKTaMH, HE TTOJTyYaOIINMH JICYCHHUE.

Kak TakoBble, crmocoObl MaHHOrO M300peTeHHss MOIYyT O0eCledYnBaTh CIOCOOBI
yMeHblIeHns BocnaneHusi. CriocoObl MOTYT YMEHbBIIATh BOCHAJIEHHE CUCTEMHO (T. €., 10 BCEMY
Teny cyObeKTa) WM JIOKAIbHO (HAapuMep, B Y4aCTKE BBEJCHUS WM B O0JIACTH BOCTIAIUTEIBHBIX

KJIETOK, BKJIOYAIOIUX B ceOsl, HO He orpaHu4eHHbIX T-nmumbountamu u Makpodaramu). I[lpu
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JEYSHNH WM NPOQHIAKTUKE BOCHAIEHHS B COOTBETCTBUU CO CIIOCOOAMH COTJIACHO AAHHOMY
n300peTeHnI0 OnHUM U3 3(PQPEKTOB, KOTOPBIH MOXKHO HAOJIONATh, SIBISIETCS YMEHbIIECHHUE
KOJINYECTBA MOHOLIUTOB WJIM Makpo(haroB 1 JUMQOLUTOB, MPOHUKAOIINX B KULIeUHHUK. Jpyroi
MOJKET NPEACTABIATh COOOH YBEIMUEHHE MOMYJIILUI PEryIITOPHBIX UMMYHHBIX KJIETOK, TAKHX
kak CD4+CD25+FoxP3+ perymsaropabie T-nuMGOUUTBHI, WMIM YBEJIUYEHHUE PETYJISATOPHBIX
cBOICTB UMpOIUTOB MM Makpodaros (Hanpumep, yseandenne MJI-10, nnn cHmwkernne TNF-o
u WJI-6). JIpyroe MoxeT mpeacTaBisAiTb COOON YMEHBLIEHHOE NPUCYTCTBHUE BOCIAIUTENBHBIX
TeHOB W/WJIM MOJIeKyJ aare3ud. Takum oOpa3oMm, JHaHHbIE CIOCOOBI TaKKE MOTYT
paccMaTpuBaThCs KaK CIOCOOBI BO3AEHCTBHS HJIM M3MEHEHUs] HMMYHHOTO OTBETa CYOBEKTa,
KOTOpOMY HaszHa4aroT Ttepamuio. CyObeKT MOXKeTb MMETh BOCHAJHUTENbHOE 3a00JeBaHUE
KUIIEYHUKA WIA APYTYI0 MAaTOJOTHIO, MPH KOTOPOW HMMYHOMOAYJSUUsS T-TUM(pOLUTOB WIH
OTpHLIATENIbHAS PETYJISLUS MOJIEKYJI KJIETOUHOM aAre3uH SIBJIIETCS JKEJIAEMbIM PE3YJIbTATOM.

B namHOM W300peTeHHMH MPEmJIOKEHbI CHOCOObI  JICUEHHS  BOCHAJHTENBHOTO,
UMMYHOOTIOCPEIOBAHHOTO WJIM XPOHHYECKOrO 3a00JIEBAHUS JKENYJOYHO-KUILIEYHOTO TPAKTa C
NIOMOIIBI COENMHEHHH, OMHMCAHHBIX B JAHHOM JOKyMeHTe. HeorpanudmBaromue mpUMepbl
BOCTIAJIUTENbHBIX, HWMMYHOOIOCPEOBAHHBIX WM XPOHMYECKHX 3a00JIeBaHUI KeNyJOYHO-
KUIIEYHOTO TPaKTa BKIFOYAKOT, CPENU MPOYEro, BOCHAIUTENbHOE 3a00JIeBaHHE KUIIEYHHKA
(B3K), oo3umHOQUIBHOE  3a00JieBaHME  JKENYAOYHO-KHIIEYHOTO  TPaKTa,  LEJTHAKHIO,
HEKPOTUYECKUN SHTEPOKOJIUT, MEPBUYHBIM CKJIEPO3UPYIOLIUN  XOJAHTUT, XPOHUYECKUHN
SPO3UBHBIA TACTPUT, CUHAPOM PA3IPAKEHHOTO KHIIEYHHKA, aMUJIOMI03 TOHKOTO KUIIEYHHKA,
UIIEMUYECKUH  KOJUT, JIy4YeBOW KOJIUT, JAMBEPTHKYJIMUT, JUMGPOLUTAPHBIH KOIUT U
KOJUIAr€HO3HbIN KOJIUT.

B nmanHOM  u300peTeHHMM  TMPEAJIOKEHBI  CIOCOObI  JIEYEHHs ~ CHCTEMHBIX
UMMYHOOIIOCPEIOBAHHBIX 3a00J€BaHUI C TOMOIIBIO COEOMHEHHH, OIMCAHHBIX B JAHHOM
nokymMmeHrte. Heorpannunsaroimue npuMepbl CHCTEMHBIX MMMYHOOIIOCPEIOBAHHBIX 3a00IeBaHNUI
BKJIFOYAIOT PEBMATOWAHBIN apTPHUT, PACCESHHBIH CKJIEPO3, CHUCTEMHYI) KPACHYIO BOJYAHKY,
nuaber 1 Thma U ncopuas.

CoenuHeHus, MPUTOIHBIE JJII YMEHbLICHHUsS BOCHAIEHUS U 3(PPEKTOPHBIX HMMMYHHBIX
OTBETOB, JICYEHHUsI BOCTIAJIUTEIbHBIX, IMMYHOOIIOCPEIOBAHHBIX WJIM XPOHUUECKUX 3a00JIeBaHUN
KENYJOYHO-KUIIEYHOTO  TPakTa WM  JIYEHHs CHCTEMHBIX HMMMYHOOIOCPEIOBAHHBIX
3aboneBannii, BKIOUYArOT aroHUCTbl NLRX1. Aronuctst NLRX1 BKIOUAIOT CHMMETpPHUHBIE
coequHenusi ¢popmynbl Z u ux comu. Aronuctel NLRX1 Takke BKJIIOYAIOT aCHMMETPHUYHBIE
coenuHeHus1 GopMyIbl Z U MX CONH, TAE€ aCHMMETPUS SIBJIACTCS PE3YJIbTATOM OIHOTO U TOJIBKO
onuoro u3: (1) mmenenust C vHa N wiu N Ha C B ogHOM win 6oJjiee COCTaBJSIFOIIMX (771, €., B
onuom unu 6onee u3 A, A2 A3, A* umu A°) B omHOoM 13 konbia A, kosblia B unu koneua C 1o
OTHOLIEHHIO K COOTBETCTBYIOLIUM COCTAaBJISIOIUM (/. e., K ogHoMy uiu 6one u3 Al A2 A3 A*
uin A°, COOTBETCTBEHHO) B APYroM u3 kojblia A, kojiblia B umu xonbua C; unu (2) 3aMeHbI
OTpeNeIeHHOro (pparMeHTa Ha COCETHHI rOMOJIOr B OAHOM MK OoJsiee 3amectuteneil (m. e., B
omnom unu 6onee us R, R? R?, R* unu R®) B ognom us xonbua A, konbua B umu kombua C 1o

OTHOIIEHHIO K COOTBETCTBYIOLIEMY 3aMECTUTENMO (. e., k omHoMmy uiu Gone u3 R, R% R, R*
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uin R®, cOOTBETCTBEHHO) B ApyroM u3 konbua A, konblia B unu konbua C. s ueneil B ;aHHOM
NIOKyMeHTe moboil onpenenennsiii pparment s RY R% R3 R* w/umu R®) Bkmouas Bomopox,
CUNTAETCSl 3aMECTUTENIEM KOJIbLIAa, B KOTOPOM OH INpuUCyTCTBYeT. Kak mcrnonb3yercs B JaHHOM
JIOKYMEHTE, TEePMHH «COCEIHHE TOMOJIOTH» OTHOCHTCS K JABYM (parMeHTam, KOTOpble
OTJIMYAIOTCS TOJBKO HAJIMUUEM WUJIM OTCYTCTBHEM OfHON MeTmineHoBol (-CHz-) rpynnel. Takum
o0pa3oM, HEOrpaHHMYUBAIOLINE MPUMEPBl COCETHHX TOMOJIOTOB BKIOHalT: Bomopoxn (-H) u
metun (-CH3); merun (-CHs) u stun (-CH2CH3); -OH u -CH,OH; -COOH u -COOCH3; u -
COOCH; u -CH2COOCHSs. UYtoObl ObITh TOYHBIM, IPYMIbI R, omnpenenseHHbie Kak BOXOPON, U
rpymnmbl R, onmpeneneHHble Kak METHJI, PAaCCMAaTPUBAIOTCS B TAHHOM JOKYMEHTE KaK COCEIHUE
romojiorn. Hanpotus, npumepsl pparMeHTOB, KOTOPbIE HE SIBJISIFOTCS COCEAHUMH T'OMOJIOTaMHU,
BKIIIOUaroT: Bopopox (-H) u moboit uz stuna (-CH,CH3), -OH, -CH>OH, -COOH, -COOCH3, u -
CH>COOCH3; metun (-CH3) u nporun (-CH>CH>CH3); u -COOH u -CH>COOCH:;.

VYKa3aHHbIE arOHUCTHI TAK)KE MPUTOAHBI IS JICUEHHS JKETyIOYHO-KUIIEUHBIX HH(EKIHHA
NATOT€HHBbIX OaKTepWi, Hanpumep, ¢ TOMOIIBIO AaroOHHCTOB, CIIOCOOCTBYIOIIHMX POCTY
KOMMEHCAJIbHBIX IITAMMOB OakTepui M, TAKMM OOpa3oM, KOHTPOJHUPYs MATOr€HHBbIC IITaMMBbI
NOCPENCTBOM KOHKYPEHTHOTO HHTHOMPOBAHUS.

CriocoObl MO JaHHOMY HW300pPETEHHI0 MOTYT OOECHeYMBaTh CIIOCOOBI YBEJTHMUEHUS
BOCTIAJICHHUS. YKa3aHHbIE CIIOCOOBI MOTYT YBEJIMYHUBATH BOCHAJIEHHE CUCTEMHO (T. €., 10 BCEMY
Teny cyObeKTa) WM JIOKAIBbHO (HAIpUMep, B Y4aCTKE BBEJCHUS WM B OOJIACTH BOCTIAJIUTEIBHBIX
KJIETOK, BKJIFOYAOLINX, HO HE OrpaHUYMBAasACh UMH, T-nmumdounTe! u Mmakpodarn). [Ipu nevennn
WIN TIPENYTIPEKACHUH BOCIAJIEHUSI B COOTBETCTBHM CO CIIOCOOAMM IO AAHHOMY H300pETEHHIO
omgHUM u3 3(QeKTOB, KOTOPBII MOXHO HAOIONATh, TNPEACTABIsET COOON yBENUYEHHUE
NOMYJISILUM MIMMYHHBIX KJIETOK, TakuxX Kak kjetkun CD4+ Tbet+ T-xenneps! 1 nnu Hefirpoduie,
WIN YBEJIUYEHHUE NMPOAYLIUPOBAHHS BOCIAJIUTEIbHBIX [IUTOKUHOB, Takux kak TNF-o nmu IFN-y.
Takum 0Opa3om, HaHHBIE CIIOCOOBI TAKXKE MOTYT PACCMATPUBATHCS KaK CIIOCOOBI MOAAEP KAHHS
UMMYHHOTO OTBETa CyOBEKTa, KOTOPOMY HAa3HA4YarOT TEPANUI0. YKa3aHHBIH CYOBEKT MOMKET
cTpajath OT MHGEKIMU WU paka, MpU KOTOPBIX AKTUBALMS MMMYHHOH CUCTEMBI SIBJISIETCS
ONaronpusSTHON NI JIeUeHHsT YKa3aHHOTO 3a00JIeBaHUSI.

B nmaHHOM wH300peTeHHMH TaKXKe TPEeNJIONKEeHbI CIIOCOOBI JieueHHsT HH(EKLHOHHOTO
3a00JIeBaHMs C TIOMOLIBIO COSAMHEHHH, ONMMCAHHBIX B JAHHOM JOKyMeHTe. Heorpannuusaromime
NpUMEpbl TaKuX HHQPEKIHUOHHBIX 3a00JIeBaHUI BKIIOYAIOT B ceOsd BHUPYCHBblE HH(DEKIHH,
OakrepranbHble HHPEKUNN 1 TPUOKOBbIE HH(EKIINH.

Heorpannuuparomiie npuMepbl BUPYCHBIX HHPEKIMHA BKIFOYAIOT HH(EKINY, BbI3BAHHbIE
BUPYyCaMH, TAaKUMH Kak, CpeOW TNpPOYHX, BHUPYChl cemeiicTBa adenoviridae, Takme Kak
aJICHOBUPYC, BHPYChI cemelcTBa herpesviridae, Takue kak MpOCTOW repriec Tuma 1, mpocToit
reprec TUMa 2, BUPYC BETPSIHOM OCHBI, BUPYC JmuITeiHa-bapp, LUTOMeErajoBUpyC 4eoBeKa,
BUPYC Teprieca uejoBeka Tuma 8; BHUPYChl cemeiicTBa papillomaviridae, Takue kak BHUPYC
NanuUIOMBbl YEJIOBEKa; BHPYCHI ceMelicTBa polyomaviridae, Takue xak supyc BK u Bupyc JC,
BUPYCBI CeMeNcTBa poxviridae, Takue Kak ocma; BUPyChl cemeilicTBa hepadnaviridae, Takue kax

BUpyC rematuta B; Bupycel cemeiictBa parvoviridae, Takue kak OOKaBHpPYC 4YelOBeKa U
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napsoBupyc B19; Bupycel cemeiicTBa astroviridae, Takue Kak acTpOBHUPYC UEJIOBEKA, BUPYCHI
cemeticta caliciviridae, Takue kak Bupyc Hopyolk, Bupycel cemeiictBa picornaviridae, Takue
kak Bupyc Kokcaku, BuUpyc rematuta A, MOJHOBUPYC U PUHOBHPYC, BHUPYCBI CeMENCTBa
coronaviridae, Takue Kak BHPYC OCTPOrO pPECIHUPATOPHOrO CHUHAPOMA, BUPYCHI CEMENHCTBa
flaviviridae, Takue xak Bupyc remaruta C, BUPYC JKENTOW JMXOPAIKH, BUPYC JEHre U BHPYC
3anmanHoro Humma, Bupychl cemeiicTBa togaviridae, Takue Kak BHPYC KPAaCHYXH, BHPYCHI
cemeticta hepeviridae, Takue kak Bupyc rematuta E; Bupycsl cemericTna retroviridae, Takue Kkak
BUpyCc uMMyHozxeduuuta udenoseka (BHY);, Bupychl cemelictBa orthomyxoviridae, Takue kak
BUPYC TPHIINA;, BUPYChI cemeiicTBa arenaviridae, Takue kak Bupyc I'yanapuro, Bupyc FOHuHa,
Bupyc Jlacca, Bupyc Mauyno u Bupyc Cabua; Bupychl cemeiicTsa bunyaviridae, Takue Kak BUPYC
KOHI'O-KPBIMCKOW T'eéMOpPparuueckoi Juxopanku;, BUpychl cemeiictBa filoviridae, Takme kak
Bupyc D0ona u Bupyc MapOypr; BUpyCHI cemeiicTBa paramyxoviridae, Takue Kak BHPYC KOPH,
BUPYC MAPOTHUTA, BUPYC MaparpuIia, peClupaTopHO-CUHIIUTHAIBHBIA BUPYC, METAITHEBMOBUPYC
4enoBeka, BUpyc XeHapa u supyc Humax; Bupycel cemerictBa rhabdoviridae, Takue kak BHpYC
OemeHcTBa, HEKJIAcCU(ULMPOBAHHbIE BUPYCHI, TaKHWe Kak BHUpPyC rematura D; u BUpPYCHI
ceMelcTBa reoviridae, Takue Kak poTaBUpycC, OpOMBHPYC, KONTHBUPYC U BUpYC baHHa.

Heorpannuunparomie npuMeps! OakTepuaNbHbIX HHPEKIHH BKIIIOYAIOT B ce0s1 HHPEKINH
OaxkTepusiMH, OINHCAHHBIMH BBIIIe, B JAONONHeHue K Bacillus anthracis, Bacillus cereus,
Bordetella pertussis, Borrelia burgdorferi, Brucella abortus, Brucella canis, Brucella melitensis,
Brucella suis Campylobacter jejuni Chlamydia pneumoniae, Chlamydia trachomatis,
Chlamydophila psittaci, Clostridium botulinum, Clostridium difficile, Clostridium perfringens,
Clostridium tetani, Corynebacterium diphtheriae, FEnterococcus faecalis, Enterococcus faecium,
Escherichia coli, Francisella tularensis, Haemophilus influenzae, Helicobacter pylori,
Legionella pneumophila, Leptospira interrogans, Listeria monocytogenes, Mycobacterium
leprae, Mycobacterium tuberculosis, Mycobacterium ulcerans, Mycoplasma pneumoniae,
Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, Rickettsia rickettsii,
Salmonella  typhi, Salmonella  typhimurium, Shigella sonnei, Staphylococcus aureus,
Staphylococcus  epidermidis,  Staphylococcus — saprophyticus,  Streptococcus — agalactiae,
Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Tropheryma
whippelii w/unu npusonsammM K Oonesnu Yumuia, Vibrio cholerae, Yersinia pestis, Yersinia
enterocolitica, Yersinia pseudotuberculosis, v npyruM BHAaM W3 pPOJXa BbIIIEYKA3aHHBIX
OpPTaHU3MOB.

Heorpannuunparomyie npuMepsl IpUOKOBBIX HH(PEKIMH BKIIOYAIOT HHPEKIHIO TPHOKaMH,
TAaKUMHU Kak rpubku poma Aspergillus, takxwe «kak Aspergillus jfumigatus, BbI3bIBarOLINE
acriepruiie3, rpubku poma Blastomyces, takue kax Blastomyces dermatitidis, BpI3pIBaromne
onmactomuko3; rpudbku pona Candida, takue xax Candida albicans, BbI3BIBaOIUE KaHIUAO3,
rpubku pona Coccidioides, BpI3BbIBAIOINE KOKIMAUOUIOMHUKO3 (JIMXOpaaKa JOJHHBI), TPUOKH
pona Cryptococcus, Takue kak Cryptococcus neoformans u Cryptococcus gattii, BbI3bIBAIOIINE
KPHUIITOKOKKO3, ~ T'PHUOKM-A€PMAaTO(QUTHI,  BBI3bIBAIOIIME  CTPUTYINUN  JMIIAM;  TpuOKH,

BBI3bIBAIOINNE TPUOKOBBIA KEpaTUT, Takue Kak BUAbI Fusarium, sunel Aspergillus u Bunbl
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Candida;, tpubxu poma Histoplasma, Ttaxue xax Histoplasma capsulatum, BeI3bIBarOIINE
THCTOIIa3MO3; TpHOKM mopsanka AMucorales, BbI3bIBAIOLINE MYyKOPMHKO3; TPHOKH poja
Saccharomyces, Taxue xak Saccharomyces cerevisiae, TpuOku popna Preumocystis, Takue Kak
Pneumocystis jirovecii, BbI3bIBaroIINe MHEBMOLIMCTHYIO THEBMOHHIO, U TPUOKHU poaa Sporothrix,
Takue Kak Sporothrix schenckii, BbI3pIBaroINe CIIOPOTPUXO03.

B nmanHOM wn300peTeHHMH TaKKe MPEeNIOKEHbl CHOCOObI JIEUeHHs 3JI0KaYeCTBEHHBIX
HOBOOOpA3OBaHMH € TMOMOLIBIO COENWHEHUH, ONHMCAHHBIX B JAaHHOM JOKYMEHTE.
HeorpanuuuBarouie mnpuMepbl paka BKIOYAIOT KOJOPEKTaJbHBIA pak, pak Topja, pak
IIUTOBUIHOW JKEJIe3bl, PaK KeNyIOKa, paK IOMKeIyIOuHON >keje3bl, JuMpomy XOmKKUHA,
HEXOJKKMHCKYIO JTUM(GOMY, OCTPbI MUEJOUIHBIA JIEHKO3, TIenaToOLEUTIOJIIPHBIA  pPak,
CTPOMAJIbHBIE OIYXOJIH JKEeNYAOYHO-KUIIEYHOTO TPAKTa, OCTPbIA JUM(OOIACTHBIN JIeHKO3,
XPOHHYECKHE MUEJIONPOTU(EpaTHBHBIE HAPYIICHUS, CPEIU TPOUHX.

CoenuHeHus, MPUTOAHBIE U YCHJIEHUS BOCHajeHUs U 3(PPEeKTOPHbIX HMMYHHBIX
OTBETOB HJIU JICUeHHs MH)EKIIMOHHOTO 3a00JIeBaHNs MITH 3JI0KAYECTBEHHOTO HOBOOOPa30BaHUS,
BiyroyatoT aHtaroHuctsl NLRX1. Amnraronuctel NLRX1  BkIO4aroT acHUMMETpPHUUHBIE
coenuHeHus1 GopMyJibl Z, KOTOpPbIe He MOATNAAAI0T MOJ ONMpPEesIEHIE arOHNCTOB, MPUBEIEHHOE
Boie. [Tpumepst antaronrcroB NLRX 1 BKIIIOHAIOT aCHMMETPUYHBIE COSTUHEHUS (GOpMYIIbl Z 1
UX cony, rae acumMmerpus sieisiercs pesynsratoM: (1a) msmenenuss C vHa N win N Ha C B ogHOM
unu Gojee COCTaBIAIOMMX (m. e., B omgHoM wiu Oonee m3 Al, A%, A3 A* unu A®) B ogHOM u3
konbLa A, konbla B mnn xonpia C M0 OTHOIIEHHIO K COOTBETCTBYIOIIUM COCTABIIAIOLIUM (11. €.,
k onHoMy uiu 6one u3 A, A2 A% A* unu A’, cOOTBETCTBEHHO) B APYroM U3 KOJbLA A, KOJIbLA
B wnu konbua C; u (1b) 3aMeHsI onpeneneHHoro gparmMeHTa Ha COCeTHUN TOMOJIOT B OTHOM WJIU
bonee 3amectureneii (m. e., B ogHom unu 6onee u3 R', R?, R?, R* unu R’) B onHoM u3 konbla A,
xonbla B mnu xonbia C MO OTHOIIEHHIO K COOTBETCTBYIOIIEMY 3aMECTUTEINIO (7. €., K OHOMY
unu 6one u3 R, R2, R, R* umu R5, cooTBeTCTBEHHO) B ApyroM u3 Konbla A, Koabla B umm
xonbia C; unu (2) 3aMeHbl onpeaeneHHOro gparMeHTa Ha pparMeHT, OTIUYHBINA OT COCETHETO
roMoJIora B OfHOM UM Gojee 3amecTuteneii (m. e., B oqaoM unu 6onee u3 R, R2 R3 R* um
R’) B omHOM U3 KombLa A, xonbla B umu xombia C MO OTHOIIEHHIO K COOTBETCTBYIOIIEMY
3amectuTemo (m. e., k ogHoMy i 6one u3 R!, R% R? R* unu R’, cooTBercTBEHHO) B Apyrom
13 KoJblia A, kosbia B nnm konbia C.

IIpyHMMas BO BHUMAaHHE BBIIICYKA3aHHBIE CIIOCOOBI, JOJDKHO OBITH OYEBHIHO, YTO B
JaHHOM HM300peTEeHUU MpeUIokKeHO JieueHrne ¢ momoi b0 NLRX1-CBSA3BIBAIOMIETO COSTUHEHUS
IUIl TIPUMEHEHHsT B TPUBENECHUH B KOHTAKT C KJIETKAMHU, HANpUMeEp, NMPHU JICYCHUU KIETOK
cyObekTa. BpimeynomsHyToe oOCykneHue (GOKyCHPYeTCs Ha HCIOJb30BAHMU COSTUHEHHIN
COTJIACHO JAHHOMY M300PETEHHUI0 B KAUECTBE YAaCTH KOMITO3UIMHU Uil PUMEHEHHSI B TOM, YTO B
I[EJIOM MOKHO CYUTATh (PapMalieBTHUECKOHN I MEAUIIUHCKOW CXeMOH JICUSHHSI.

CoenuHenus, onucaHHble B JaHHOM n3o0perenun s nedenus: B3K, Bocnanenust JKKT
U JAPYrUX ONHCAHHBIX COCTOSHHUH, MOTYT OBITH COCTaBJIE€HbI B BUAE (apMaleBTHIECKOH,
NUIIEBOH KOMITO3UINH, (PYHKLIMOHAIBHON MUIIEBONH KOMITO3ULIMU WM AUETHYECKOH TOOAaBKH.

B kauectBe nurannos NLRX1 coenuHeHus, onMcaHHblE B JAHHOM JOKYMEHTE, MOXKHO
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INPUMEHATb B KA4yeCTBE IOJIOXKUTENBbHBIX KOHTPOJEH B aHAJIM3aX IPOBEPKHU CBS3BbIBAHUS C
NLRX1. Takue ananusbl BKIKOYAIOT aHAIW3bl NOBEPXHOCTHOIO IUIA3MOHHOIO PE30HAHCA, KaK
OIHCAHO B IPUMepax, MU JPYrue CriocoObl.

OneMeHTl W CTaguu crnocoba, OMMCAHHOTO B  JAHHOM JOKYMEHTE, MOTYT
UCTIONIb30BATHCA B JIFO00I KOMOMHALINH, HE3aBUCHMO OT TOTO, ONMCAHbI OHU TOIPOOHO MK HET.

Bce xomOuHamu craguii cnocoda, Kak UCIOJIb3yeTCsl B JAHHOM JOKYMEHTE, MOTYT OBbITh
BBINIOJTHEHBI B JIFOOOM IMOPSAKE, €CJIN HE YKAa3aHO MHOE MJIM SIBHBIM 0Opa3oM MPOTHUBOIIOJIOKHOE
HE CJIeqyeT U3 KOHTEKCTa, B KOTOPOM yKa3aHa YIIOMHUHAaeMasi KOMOUHAIIHS.

ITpu uCNoONIB30BAHUU B JAHHOM JOKYMEHTE, (DOPMbI €IMHCTBEHHOTO YUCJA BKJIIOYAIOT B
ceOsl OTCHUIKM KO MHOKECTBEHHOMY YHCITY, €CJIH B KOHTEKCTE SIBHBIM 00pa3OM HE yKa3bIBaeTCs
HHOE.

Hucnosble nuana3oHbl, KAK MNPUMEHSETCS B JAHHOM AOKYMEHTE, IpeIHa3Ha4YeHbl AJIs
BKJIFOUEHHS JTEFOOOT0 YHCIIa U MOATPYIIIBI YUCEI, COAESPIKALIMXCS B 3TOM JHANa30He, HE3aBUCUMO
OT TOrO SIBHO OHHU PACKPBITBI WIN HET. [[OMOJHUTENBHO, 3T YHUCIOBbIE AUANA30HBI CIEAYET
paccmarpuBaTh Kak obecrednBaroniie 00OCHOBaHUE JJIsl MYHKTA (POPMYJIbI, HAMIPABIEHHOTO HA
mo00e YUCIIO WM MOATPYIITY YHced B 3TOM auamnazoHe. Hampumep, packpbitme ot 1 mo 10
ClielyeT paccMaTpUBaTh Kak 0OOCHOBaHUE sl quamna3ona ot 2 1o 8, or 3 1o 7, ot S no 6, ot 1
10 9,013,6 104,6,013,5109,9uUT. 1.

Bce natenTsl, myOnuKaK MaTEHTOB M PELIEH3UpyeMble MyOIUKauH (T. €. «CCBUIKH»),
LIUTHPYEMbIE B JTAHHOM JIOKYMEHTE, SIBHBIM 00pa30M BKJIFOUEHBI IOCPEICTBOM CCHUIKH B TOM K€
o0beMe, Kak ecii Obl Kakiash OTAeNIbHAsl CChUIKAa ObUla KOHKPETHO M OTHENBHO YKa3aHa Kak
BKJIFOYEHHAs] MOCPEICTBOM CChUIKU. B ciydae mpoTHUBOpeUYUst MEXIy NAHHBIM PACKPBITUEM U
BKJIFOYEHHBIMH CChIJIKAMU JAHHOE PACKPBITUE UMEET IIPEUMYLIECTBO.

Cnenyer mnOHMMAaTh, YTO JAaHHOE M300peTeHHE HE OrPaHMYEHO KOHKPETHOM
MPOWIIFOCTPUPOBAHHON M OINKMCAHHONW KOHCTPYKLMEH M pPACMIOJOKEHUEM 4acTed B HeH, HO
OXBaThIBAET Takue ee MoauduIupoBaHHble (HOPMBI, HAXOAAIIMECS B Mpeaenaax odObema
(bopMyJIbI U300pETEHUSI.

I[TPUMEPBI

MOJIEKYJIAPHOE MOJAEJIMPOBAHUE

IIpumep 1. Monexkyasipaoe Moaenuposanue Jlurangos NLRX1

Hcnone3ys panee onucannble auranasl NLRX1, skmowatromue supycHyro PHK u
MUIIEBbIE JTUMHUABI (MYHULIMHOBYIO KHCJIOTY M JOKO3areKCa€HOBYIO KHCIIOTY), Mbl ONpPEaeIHIN
HaJIMYUe JIBYX CAWTOB CBSI3bIBAHMSI ¢ BBICOKMM moTeHnmaioMm Ha Oenke NLRXI1 [S]. JlanHble
JMTaHabl TOKUPOBAIU K omybnmukoBaHHOH crpykrype mist C-xkonna NLRX1 (pdb: 3UN9) nns
YCTaHOBJICHUS] BJKHBIX CBSI3bIBAIOIIUX OCTATKOB.

Cnocooun

Bupmyanenviit  Ckpunune. Jas1 TOAy4eHUS  TOMOJNHUTENBbHOW wuHpOpPMAMU O
MpeIBaPUTENbHBIX Kapkacax, 0a3bl JAaHHbIX JurangoB nokupoBamnm K NLRXI1 ¢ momormbto
AutoDock Vina Ha KaXaoM U3 IBYX CaWTOB C HCIIOJb30BaHHEM KyOOHIHOM NMOMCKOBOM CETKU

pa3mepoM (58x40 x 40 anrcrpem) ainst obecrnedeHus porHo3upyeMoit ahpGuHHOCTH CBSI3bIBAHUS
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1 KoH(popmaumii urannoB. AQQGUHHOCTb CBSI3bIBAHUS HOPMAJIM3UPOBAIM HA MOJIEKYJISIPHYIO
maccy Jjuraszaa. s manpHeHImero McCiaenoBaHUS TNMO3ULIMHU CBS3BIBAHUS OTOMpPANH JIyYINUe
JIUTAH]IbL.

Koncmpyuposeanue coeounenus. Ha ocHOBe WIEHTU(OULIUPOBAHHBIX OCTATKOB U
NpPEeICKa3aHHbIX OMOXMMHUYECKMX B3aUMONEHCTBUII OBLIM CreHepHpPOBaHBI CTPYKTYPbI JUIS
ourannoB NLRX1 ¢ Beicokoii adduHHOCTBIO. CTPYKTYypBl T€HEPUPOBAIM M XHUMHUYECKH
onTUMu3upoBasH ¢ nomoueto WebMo. @aiiner cTpykTypsl Obuin co3manel B popmare.pdb u
npeoOpasoBanbl B (Gopmat.pdbqt myTem pacdera 3apsnoB MeTomoMm [acraiirepa. CTpyKTypbI
JIOKHPOBATH ¢ ucnionb3oBaHreM AutoDock Vina s noareepskaennst ah(UHHOCTH CBS3bIBAHHSL.

Ananusz. CoenvHeHUs NPEABAPUTENBHO PAHXKMPOBAIH MO HAUMEHbBINEH MpencKa3aHHOU
ap(UHHOCTH CBS3bIBAHMUS, HOPMHPOBAHHOW K MOJIEKYJSIPHOW Macce, NpPeACTaBISIomen
HanOoyiee ONArOMpUSITHYIO TMO3WIMIO  CBSI3bIBAHUS 32 CUET MHHMMH3AaLUMU  OOImed
MEKMOJIEKYJIIPHON SHEPrHH, MOJIHOM BHYTPEHHEH SHEPruM U CBOOOAHON SHEPTHH KPYUCHUS.
3arem coenrHEHUs! ObUIM PACCTABIIEHBI MO MPUOPHUTETY HA OCHOBE TOAXOSIIErO PACCTOSHUS 10
KPUTUYECKUX CBA3BIBAKOINUX OCTATKOB HA NLRX1.

Pezyniomamot

B pesymbraTe BUPTYaNbHOrO CKPUHMHIA M ONTHUMH3ALHMHA HOBBIX XHUMHYECKUX
coequHennit (NCE) Obu1o ycTaHOBIIGHO, UTO COSAMHEHHUS C BpallaTeIbHOW cuMmMeTpueit 120° u
NOO0HBIE TICEBIOCUMMETPHYHBIE TPOU3BONHBIE (POPMYJIBbI Z, ONIMCAHHBIE B JAHHOM JJOKYMEHTE,
obnanaror cuibHON adduuHOCTBIO cBsi3biBaHMs ¢ NLRX1. Cm ®@ur. 1A-1P. J{anusie NCE
COCTOSIIM W3 COEAMHEHUH C LEHTPAJbHbIM OC€H30JbHBIM WIH a3a0€H30JbHBIM KOJIBIIOM,
COEMHEHHBIM C TpPeMsl BHEIIHHUMM KOJIBLEBBIMH CTPYKTypaMH IOCPEICTBOM OIHOTO
JUHKepHOro atoMa. AQPUHHOCTD CBA3BIBAHMS BHIOPAHHBIX WJIEHOB CEMEICTBA MPECTAaBIeHA Ha
@ur. 2A-2D. IIpornosupyemas apGUHHOCTb CBS3BIBAHUS B COOTBETCTBYIOLIEH KOH(UTrypaLmu
CBSI3bIBAHUSI C CAMOW HHM3KOU SHEprueil Haxoauiach B AuanazoHe oT -8,9 kkan/moib ao -11,7
KKaJ/MoJib. J[jsi BCeX MpeCTaBIEHHBIX COSNUHEHHN NMpencka3aHHast aQ(pUHHOCTb CBSI3bIBAHUS
BbIlle, 4yeM y Hu3koadduuuoro juranna NLRX1, nmyHMUMHOBOW KHCIOTBI, KOTOpas MMEET
onyOMuKOBaHHYKO ap(OUHHOCTH CBSI3bIBAHUS -0,2 KKaJ/MOJib. bbIIO OOHApyKEeHO, dYTO
COeMHEHHE C BHICOKOU apGUHHOCTBIO CBsi3biBaHMs B JaHHOM Kiiacce NCE mpexncrasinsier codoit
2,2'-(5-penokcu-1,3-¢penmneH)onc(okcn )onuc(3-MeTHIMUPUANH), Ha3BaHHbBII NX-43.
ITONTHOCTBIO CHMMETPHYHOE COCIUHEHHE C BBICOKOW a((UHHOCTHIO CBSI3bIBAHHUS MPEICTABISIET
coboti  1,3,5-tpuc(6-meTunnupuanH-2-mIokcn)0eH301, HaszBaHHbId  NX-13, mnpu  -10,6
KKaJ/MoJb. 3ameHa kuciopogHoro guakepa NX-13 merunenom (NX-38), kapbonunom (NX-46)
i cepoii (NX-48) HECKONBKO CHIIKAJA MMPOTHO3UPYEMOE CBSI3bIBAHNE, HO CBS3BIBAHUE BCE €IIe
NPEBBIIANO MPOTHO3UPYEMBIH TOpor juranga. Ha OCHOBaHMM pe3yJbTaTOB CBSA3BIBAHHS M
NpEeACKa3aHHbIX (PU3NKO-XUMUYECKHX CBONCTB M3 JAHHOTO Kjacca ObLIN BBIOpPAaHbI COCAMHEHUS
11l CHHTE3a U (PYHKIIMOHAIBHOTO TECTHPOBAHUS.

MEJIMLIMHCKASA XUMUA

IIpumep 2. NX-13

K pacrBopy Oenszosn-1,3,5-tpuona u 2-6poM-6-MeTUITIUpUINHA B TUMETHI(HOpMaMUIe
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noOaBysM KapOOHAT KalMsl M PEAKIHOHHYIO CMeCh OOJy4asl MHKPOBOJHOBBIM H3JyYEHHUEM
npu 200 °C B TedyeHue 4 dYacoB. PeakuMOHHYIO cMechb pa30aBJsLUTd JIEASTHOW BOAOH W
SKCTparupoBanu sTuianeratoM. OObeIMHEHHBIH OpraHUYeCKUil CJIOH Cywmmiu cynbhaToM
HATPUs U YIIapUBAJIU MPH MMOHWKEHHOM JAABJIEHUU C NojydeHueM 1,3,5-tpuc(6-MeTHnmupuant-
2-unokcu)benszona. "H SIMP (400 MI'u, IMCO-de): 7,767-7,728 (1, J=8,0 T'ni, 3H), 7,042-7,024
(m, J=7,2 'y, 3H), 6,849-6,829 (n, J=8,0 I'y, 3H), 6,667 (c, 3H), 2,352 (c, 9SH).

IIpumep 3. NX-37

Cunres 2-(3,5-6uc(6-meTuanmupuanH-2-UI0KCH ) (PEHOKCH )-4, 0-TUMETHIIITHPUMHTAHA
(NX-37) npencrainsier cOOO0#H MATHCTAAMHHBIN POLECC, KaK MOAPOOHO OMUCAHO HIDKE.

K pacTBopy 5-6pombeHnzon-1,3-auomna u 6-(hTOp-2-METUITTHPUANHA B
muMetwihopmamune Ao0aBsIM  KapOOHAT Kaiusid W PEAKIMOHHYK CMeCh O0Jydaiu
MUKPOBOJHOBBIM H3styueHreM rpu 200 °C B TeueHue 4 yacoB. PeakinoHHYI0 cMech pa30aBisuiu
JeSTHON BOZIOHM M SKCTparuposaju sTuwnaneraroM. OO0beIMHEHHBINH OpraHUYECKUil CJION CYIIIITN
CyJib(haTOM HATPHsI U YIIAPUBAIH MIPU MOHKEHHOM JaBJICeHUU C mojiydeHuem 6,6'-(5-6pom-1,3-
(bennneH)onc(okcn)onc(2-MeTHIMPUANHA).

K pacTBopy 6,6'-(5-6pom-1,3-¢heHunneH)onc(okcn)onc(2-MeTHIIMTUPUINHA) B
STHJICHTJIMKOJIE N00aBIsUIM KapOOHAT LEe3usl U PeaklMOHHYK cMmech HarpeBanmu mpu 120 °C B
TedeHue 16 dacoB. PeakimoHHYIO0 cMech pa30aBisUId BONOM M HKCTPArHPOBAIH STHUIIALIETATOM.
OObenuHEHHBI OpraHUYecCKUd CIIOW CYIIMIIM CyJdb(paroM HaTpus M yHApUBAIUd TPU
MOHM>KEHHOM JaBJICHUU c MOJIly4YE€HUEM 2-(3,5-6uc(6-meTnnnupuanH-2-
WJIOKCH )(DEHOKCH)3TaHOJIA.

K pacTBoOpy 2-(3,5-6uc(6-MeTHIIHPUANH-2-UIOKCH ) €HOKCH )3 TaHOJIA B
AUMeTHIICYIbpOKCHAe NO0aBISUTN TUAPOKCHUA Kanust u Harpesasu npu 100 °C B Teuenue 3
4acoB. PeakuMOHHyI0 CMechb pa30aBsiii  BONOW M OKCTPATUPOBAIH  3TUJIALIETATOM.
OObenuHEHHBI OpPraHMYeCKHi CIIOW CyIIWId CyabpaToM HATPUsl U YIApUBAIU IIPH
MOHIMKEHHOM JaBJICHUH C TIOJIydeHHeM 3,5-0uc(6-MeTUImUp uauH-2-UI0KCH )peHoa.

K 4,6-mumernnnupumunui-2-ony npu 0°C noGasnsiiu Tpuxiopua Gocdopa u Harpepaiu
nmpu 110°C B Teuenue 16 wyacoB. PacTtBopuTenb ymapuBaiu W3 PEAKLMOHHOW CMECH.
PeakunoHHYI0 CMeCh racuiIM JIEASTHOW BOAOH U SKCTparupoBasu stuianeratoM. OObeIMHEHHBIH
OpPTaHUYECKUH CJIOH CYLIMJIM CyJIb(paToM HATPUS W YHAPUBAIU MPH MOHWKEHHOM JIaBJICHUU C
MOJy4eHUEM 2-XJI0P-4,6-TUMETUIINMUPUMHUUHA.

K pacTBopy 3,5-0uc(6-MeTHAMp UANH-2-UIOKCH ) (heHOIa U 2-x70p-4,6-
IMMETWINUPUMUANHA B AuMeTwipopmamune noOaBisuid KapOOHAT Kajusi U PEaKLHOHHYIO
cMech 00JTydaan MHKPOBOJHOBBIM m3nydenrueM nipu 200 °C B TeyeHne 3 4acoB. PeakIHMOHHYIO
cMech pasz0aBisUIM  JIENSTHOH BOINOW W 3KCTparupoBanu sTmnaneratoM. OObeaMHEHHBIH
OpPTaHUYECKUH CJION CYLIMJIN CyIb(paToM HATPUS W YHAPUBAIU MPHU MOHWKEHHOM JIABJICHUU C
nosnyyenueM  2-(3,5-6uc(6-MeTUNNUPUINH-2-UIOKCH ) eHOKCH)-4,6-TMMETUNTUPUMHIHA. 'H
SAMP (400 MI'u, CDCls): 7,56 (T, J=7,6 'y, 2H), 6,89 (1, J=7,2 I'n, 2H), 6,83 (n, J=2,4 I'y, 2H),
6,78-6,77 (m, 2H), 6,72 (1, J=8,0 I'y, 2H), 2,46 (c, 6H), 2,40 (c, 6H).

IIpumep 4. NX-43
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Cunres  2,2'-(5-penokcu-1,3-pennnen)onc(okcn)onc(3-metunmupuanna)  (NX-43)
npeAcTaBisieT cOOOH NBYXCTaAMHHBINA MPOLECC, KaK MOAPOOHO OMUCAHO HUXKE.

K pacTBopy 5-6pombenzon-1,3-auona u 2-rop-3-MeTunnupuIuHa B
muMetwidopmamune  gobamimsiu kapOoHart  kanus.  PeakumoHHy0  cMmech  oOnydanu
MHKPOBOJIHOBBIM u3iyueHueM npu 200 °C B TeueHune 4 yacos. PeakiioHHy0 cMech pa3OaBiisiiin
JIeTSTHOM BOZIOH M 3KCTparupoBanu dtunaneratoM. OO0beTMHEHHBIH OPraHUYeCKUH CIIOH Cy LN
Cynb(haToOM HATPHs U yNAapUBAIU MPH MOHIKEHHOM JIaBJIeHHU ¢ nojydeHueM 2,2'-(5-6pom-1,3-
(benmneH)onc(okcn)onc(3-MeTHIMMPUANHA).

K pactBopy 2,2'-(5-6pom-1,3-henunen)ouc(okcn)ouc(3-metmnnupuanna), (¢eHona,
KaTAJIMTUYECKOTO KOJMYECTBA NOIUAA MeH 1 nuMeTwiranuuHa B IM®A nobasisiiu kapOoHAT
1Ie3Us] U PEAKLIMOHHYI0 CMeCh 00JTy4Jalli MUKPOBOJIHOBBIM m3iyueHueM npu 150 °C B Teyenue 3
4acoB. PeaklUMOHHYI0 cMech pa30aBisud JIEASTHOW BOJAOW M SKCTPArHPOBAIH STHIIALIETATOM.
OObenMHEHHBII OpraHNYeCKUd CIIOW CYUIiId  Cyidb(paroM HaTpus M yHApUBAIU TPU
NOHMKEHHOM  JIaBJIEHUH C monydeHueMm  2,2'-(5-denokcu-1,3-pennnen)onuc(okcn)ouc(3-
metunmupuausa). 'H AMP (400 MT'u, CDCl3): 8,02 (n, J=3,6 'y, 2H), 7,50 (n, J=7,2 T'y, 2H),
7,35-7,31 (m, 2H), 7,12-7,10 (M, 3H), 6,93-6,90 (M, 2H), 6,61-6,60 (M, 1H), 6,566-6,56 (T, J=2.,4
I'n, 2H), 2,29 (C, 6H).

IIpumep S. NX-44

Cunres 6,6'-(5-penokcu-1,3-¢pennnen)ouc(okcn)ouc(S-merun-3-mupunnunona) (NX-44)
NpeACTaBIsieT COOOH UeThIPEXCTaqUIHBIN MPOLIECC, KaK MOAPOOHO OMUCAHO HUXKE.

K pactBopy 5-OpombGenson-1,3-nuona u 2-¢pTop-3-MeTHII-S5-HUTPONUPUIHHA JO0aBIISIH
kapOOHAaT Kanus M IepeMellnBalyd IPU KOMHATHON TeMmmepaType B TedeHue 16 9acos.
PeakinoHHyt0 cMmech pa30aBisiM  JIEASHOW BOXOW M OKCTPAarHpOBAJM  3TUJIALIETATOM.
OObenuHEHHBI OpPraHMYeCKHH CIIOW CYIIWIA CyJb(paToM HATPUsl U YIApUBAIU IPH
NOHIDKEHHOM JaBJIeHUH ¢ nonyderueMm 2,2'-(5-6pom-1,3-¢penmnen)ouc(okcm)ouc(3-meruin-5-
HUTPOMHUPUINHA).

K  pactBopy  2,2'-(5-6pom-1,3-¢penmnen)ouc(okcn)onc(3-mMeTmi-5-HUTPOTUPUAHA),
(dbeHoNa, KaTaJIUuTHYECKOrO KOJUYeCTBa Hoauaa Meau u quMmetrrnriuinuia B JIM®A nobasnsiu
kKapOOHAT Le3Usl M PEAKLIMOHHYIO CMECh O0JIydalii MUKPOBOJIIHOBBIM m3nydenueM mpu 150 °C B
Te€4eHHEe 3 YacoB. PeakIMOHHYK CMeChb pa30aBisUId JIEASTHOH BOAOH M 3KCTPArupoOBajd
stunaneratoM. OObeIMHEHHBIN OPraHMYECKUi CIION CYIIHIN CyJib(aTOM HATPUS U YIApUBAIH
NPy TOHMKEHHOM JaBJICHUU ¢ mnoiydenueMm 2,2'-(5-dpenokcu-1,3-pennnen)ouc(okcn)omc(3-
METUJI-S-HUTPONHPHUINHA).

K mnepememmuBaemomy pactBopy 2,2'-(5-peHokcu-1,3-penmnnen)onc(okcn)omnc(3-meTu-
S-aurpormpuanaa) B Metanose nodasisum PtOz. PeaknmoHHYI0 cMech HepeMelnnBad MpU
KOMHATHOW Temrepatype B arMocdepe Bomopona B TedeHHEe 2 YacoB. XOI pPEaKIHuu
KOHTposmpoBau ¢ momommblo KX-MC. PeakinonHnyro cMech (GUIbTpOBAIIN Uepe3 CIIOW IeiuTa
U ynapuBanu (QUIbTPAT MPUIIOHIKEHHOM [aBJIEHUU ¢ monydeHueM 6,6'-(5-penokcu-1,3-
bennneH)onc(okcn)onc(S-MeTUIMMPUANH-3-aMHUHA).

K  nepememmBaemoMmy  pactBopy  6,6'-(5-henoxcu-1,3-pennnen)onc(okcn)ounc(s-
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METUINMPUINH-3-aMUHA) B BOZHOM pacTBope cepHOoi kuciaorhl npu 80°C molaBisiiu HUTPUT
HaTpus B TeueHHe 1 yaca. PeakMOHHYIO cMech pa30aBIisiiiM JIEASHON BOAOH U 3KCTParupoBasiu
stunaneratoM. OObeMHEHHBIN OpraHMYeCKUil CJION CyIIMIN Cysib(aToOM HAaTPUS U yHapUBaIU
NpU TIOHIDKEHHOM JaBJICHWH C mosydeHueM ©6,6“~(5-¢penokcu-1,3-pennnen)onc(okcn)onc(s-
METUJI-3-TIUPUIUHOIIA).

IIpumep 6. NX-45

Cunres 6,6',6"-(0enzon-1,3,5-tpunnrpuc(okcn))tpuc(S-mernnnupuans-3-amuaa) (NX-
45) npencrasnsieT cOOOM NBYXCTAIUIHBIIN MPOLECC, KaK OJPOOHO OMMCAHO HUXKE.

K pacrBopy Oenzon-1,3,5-tpuona wu  2-pTop-3,6-IUMETUI-5S-HUTPONUPUIUHA B
muMetwiopmamuie 100aBIsUTH KapOOHAT Kajusg M PEaKLUUOHHYIO CMECh MEPEeMEIINBAIH TPU
KOMHATHOMW Temreparype B TedeHne 16 yacoB. PeakiMOHHYI0 cMech pa30aBJisiiu IEASTHON BOIOH
U SKcTparupoBamu strnaneratoM. OObeNMHEHHBIH OpPraHUYeCKHi CJOW Cymwiu CyJibhaTom
HATpUs W YMapUBaJU TpPU MOHMKEHHOM JaBjiieHuu ¢ mnonydeHuem 1,3,5-tpuc(3-merui-5-
HUTPOITUPUINH-2-UIOKCH )OEH30J1a.

K NEPEMELINBAEMOMY pacTBopy 1,3,5-tpuc(3-MeTun-5-HuTpOnMpUANH-2-
wiokcu)Oen3ona B Meranone pnoOasmsim PtOz. PeaknmoHHY0 CcMech NepeMeInBain IpU
KOMHATHOHW TemIepatype B armocdepe Bomopoma B TedeHHEe 2 4YacoB. XOI pPEaKIHuu
KOHTposmpoBau ¢ momombio KX-MC. PeakinonHyro cMech GUIBTPOBAIIN Yepe3 CIIOW IeuTa
U ynapuBagu (UIbTPAT TNPUNOHIKEHHOM [aBJICHHU ¢ monydeHneM 0,6',6"-(0enzon-1,3,5-
TpumuITpUc(OKCH))TpUc(S-MeTUANUpHAnH-3-amuna). 'H SIMP (400 MI'u, JIMCO-ds): 7,390 (xn,
J=2,4T1, 3H), 6,91 (1, J=2,4 I'y, 3H), 6,019 (¢, 3H), 5,130 (ym ¢, 6H), 2,051 (c, OH).

Ipumep 7. NX-50

K nepememmBaemomy pactBopy Oenszon-1,3,5-tpuona B JIMCO mnopumsmu no0aBiisuin
NaH B Teuenue 2 uacoB. Ilocie storo mo xamsim no0aBisui 2-OpoM-3-METHINHPHINH U
ocTaBisIM nepemeuBarbes npu 150°C B TedyeHne Houu. 3a xonoM peakuuu cienaunu. ITocne
KOHBEPCHHM HCXOIHOTO MaTepHaja pPeakUMOHHYIO CMechb pa30aBiisuiM JIEASHOH BOAOH U
SKCTparupoBaiu sTHianeratoM. OObEeIUHEHHBIH OPraHUYECKUH CJOH CylIin CysibhaToM
HATPUs U YIIAPUBAIU NP MOHWKEHHOM JABJICHUU C MOoJy4eHueM 1,3,5-tpuc(3-MeTHamupuanH-
2-uokcH ))OeH301a.

IIpumep 8. NX-53

Cunres  2,2'-(5-penokcu-1,3-pennnen)onc(oxcn)onc(6-metnnmupuania)  (NX-53)
npeAcTaBisieT COOOH IBYXCTaAMHHBINA MPOLECC, KaK MOAPOOHO OMMUCAHO HUXKE.

K pacTBopy 5-6pombenzon-1,3-auona u 2-prop-6-MeTUNIUpPUITHA B
muMmetwidpopmamune  nobaBmsin - kapOboHarT  Kamus.  PeakuMoHHYHO  cMmech  obmydanu
MHUKPOBOJHOBBIM m3styueHreM rpu 200 °C B TedeHue 4 yacos. PeakinoHHYyI0 cMech pa30aBisuii
JEISTHON BOZIOM M SKCTparuposaju stunaneraroM. OO0beMHEHHBIN OPraHUYeCKUi CIION CYIIIITN
CyJib(haTOM HATPHsI U YIIAPUBAIH MPH MOHIKEHHOM JaBJICHUU ¢ mojiydeHuem 2,2'-(5-6pom-1,3-
bennneH)onc(okcn)onc(6-MeTUIMPUANHA).

K pactBopy 2,2'-(5-6pom-1,3-henunen)ouc(okcn)onc(6-mermnnupuansa), (¢eHona,

KaTaJUTHYECKOTO KOJIMYECTBA HoauAa Menu u nuMetmwiruuia B JIM®A nobassimu kapOoHaT
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1Ie3Us] U PEAKLIMOHHYIO CMeCh 00JTyHJasli MUKPOBOJIHOBBIM m3iydeHueM npu 150 °C B teuenue 3
yacoB. PeaklunoHHYI0 cMech pa30aBisuM JIEASHOW BOJAOW M SKCTPArHpOBAIHN 3THIIALIETATOM.
OObenyHEHHBII OpraHUYecKUi CIOW CYLUIMIIM CyJdb(aroM HaTpus U yHapUBAId IpPU
NOHMKEHHOM  JIaBleHUH ¢ rnonydeHuem  2,2'-(5-penokcu-1,3-pennnen)ouc(okcn)onc(6-
METUJIUPUINHA).

IIpumep 9. NX-54

Cunres 2,2'-(5-(mupunun-2-unokcu)- 1,3-penunen)onc(okcn)ouc(6-MeTUIMMPUINHA )
(NX-54) npencrasisieT coOOOH YeThIpEX CTAAUIHBIN MPOLIECC, KaK MOAPOOHO OMUCAHO HUXKE.

K pacTBopy 5-6pombeHnzoi-1,3-auomna u 2-prop-6-MeTUNTUpPUITHA B
mumetwidpopmamune  nobaBimsii kapOoHAaT  Kanusi.  PeakuMOHHYH0  cMmech  oOnmydanu
MHUKPOBOJHOBBIM H3styueHreM mpu 200 °C B TedeHue 4 yacoB. PeakinoHHYI0 cMech pa30aBisuiu
JeITHON BOZIOH M SKCTparuposajy sTunaneraroM. OO0beIMHEHHBINH OPraHUYECKUi CJION CYLIMITN
CyJib(haTOM HATPHs U YIAPUBAIH MIPHU MOHIKEHHOM JaBJIeHUU ¢ mojiydeHuem 2,2'-(5-6pom-1,3-
(bennneH)onc(okcn)onc(6-MeTHIMPUANHA).

K pacTBoOpy 2,2'-(5-6pom-1,3-henunen)ouc(okcn)onc(6-MeTHIIUPUINHA) u
STHJICHTJIMKOJIST 00aBIIsUIM KapOOHAT Le3Usl U PEaKIIMOHHYIO CMECh O0JIydali MUKPOBOJIHOBBIM
u3nyaenueM npu 130 °C B TeueHne 6 yaco. PeakinoHHYI0 cMech pa30aBIisiin JeITHOW BOJOH U
SKCTparnpoBanu sTrianeratoM. OObeIMHEHHBIH OpraHMYECKUi CJOH Cymmin cyibhaToM
HATPUsl U YNApUBAIM TPU TOHI)KEHHOM JaBJIEHUH C mojydeHuem 2,2'-(5-3taHonokcu-1,3-
¢bennneH)onc(okcn)onc(6-MeTUIMPUANHA).

K pactBopy 2,2'-(5-s3Tanonokcu-1,3-perunen)onc(okcn)onc(6-MeTUINUpUaNHA) B
IMMETUICYIbpOKCHIE T00ABISUIIN THAPOKCU KUl U PEaKLIMOHHYIO CMECh IIepEMELTUBAIN TIPU
120 °C. PeakuuoHHyIO cMech pa3OaBiIsIM JIEASTHOW BOJAOW M HKCTPArMpPOBAIM STUJIALIETATOM.
OObenuHEHHBI OpPraHMYeCKHH CIIOW CYIIWIA CyJb(paToM HATPUsl U YIApUBAIU IPH
NOHIDKEHHOM JaBJIeHuH ¢ nonydenueM 2,2'-(1,3-den-5-om)ouc(oken)onc(6-MeTHINMUpUINHA).

K pactBopy 2,2'-(1,3-¢heH-5-01)0nc(0KCH)ONC(6-METHIMTUPUANHA) U 6-XJIOPTTHPUIUHA B
mumerwidopmamune  nobamimsii - kapOoHAaT  Kanusi.  PeakuMoOHHYHO — cMmech  oOnmydanu
MUKPOBOJHOBBIM H3ityueHreM rpu 200 °C B TedeHue 4 yacoB. PeakinoHHYI0 cMech pa30aBisuin
JeTHOW BOZIOH M SKCTparupoBaju stunaneraroM. OO0be IMHEHHBINH OPraHUYECKUi CJION CYIIMITN
Cyab(haToM HATpHsI U yIapHBaJIHM NPU MOHWKEHHOM JIaBJICHUH ¢ ronydeHueMm 2,2'-(S-(mupunms-
2-unokcn)-1,3-pennnen)onc(okcn)onc(6-MeTHIITUPUANHA).

IIpumep 10. NX-55

Cunres 2,2'-(5-(6-metundenokcn)- 1,3-penunen)ouc(oxcm)onc(6-mermnmupuanna) (NX-
55) npencramnsier coO0Ol ABYXCTaIUHHBIN MPOLIECC, KaK MOAPOOHO OMUCAHO HUXKE.

K pacTBopy 5-6pombenzon-1,3-auona u 2-prop-6-MeTUNIUpPUITHA B
muMetwidhopmamune  nobaBmsii  kapOoHarT  Kamusi.  PeaknMoHHYHO  cMmech  obmydanu
MHUKPOBOJHOBBIM n3ityueHreM rpu 200 °C B TeueHue 4 yacos. PeakinoHHy0 cMech pa30aBisuin
JeITHON BOZIOM M SKCTparuposajy sTunaneratoM. OO0beAMHEHHBIN OPraHUYeCKUil CIION CYIIIIN
CyJib(haTOM HATPHs U YIIAPUBAIH MPH MOHIKEHHOM JaBJICHUU C mojiydeHuem 2,2'-(5-6pom-1,3-

bennneH)onc(okcn)onc(6-MeTUIMPUANHA).
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K pacTBopy 2,2'-(5-6pom-1,3-enunen)onc(okcn)onuc(6-MeTHIIUPUINHA), 6-
MeTUI(EHONa, KAaTATUTUYECKOrO KOJUYeCTBA MOAWAA Meau W mumerwiaraunuHa B JIM®PA
nobaBnsann kapOOHAT Le3Us U PEAKIHMOHHYIO CMeCh OOJy4asi MHKPOBOJHOBBIM H3JIyYEHHEM
npu 150 °C B Teuenue 3 uacoB. PeaknnoHHYI0 cmech pas30aBsUId JIEASHOM BORON U
SKCTparupoBainu sStwianeratoM. OObeAMHEHHBIH OpPraHUYECKUH CJIOH CYLIMIH CyJIb(haTom
HATPUS M YIIAPHUBAJIH MPU MOHIKEHHOM JaBJIeHUH ¢ nojydeHuem 2,2'-(5-(6-metundenokcn)-1,3-
(benmneH)onc(okcn)onc(6-MeTUIHMPUAUHA).

IIpumep 11. NX-56

Cunres  2,2'-(5-(¢pen-6-om)okcu-1,3-pennnen)ouc(okcn)ouc(6-mermnmupuauna) (NX-
56) npencrapisieT coOON YeThIPEXCTaIUNHBIN MPOLIECC, KaK MOIPOOHO OMUCAHO HIKE.

K pacTBopy 5-6pombenzon-1,3-auona u 2-prop-6-MeTUNTUpPUITHA B
mumerwidhopmamune  nobaBimsin  kapOoHaT  Kanus.  PeakuMoHHYO  cMmech  oOnmydanu
MHUKPOBOJHOBBIM H3ityueHreM rpu 200 °C B TeueHue 4 yacos. PeakinoHHy0 cMech pa3OaBisuin
JeISTHON BOZIOH M SKCTparuposaju stunaneraroM. OO0beIMHEHHBIH OPraHUYECKUi CJION CYIIIITN
CyJib(haTOM HATPHs U YIAPUBAIH MPU MOHIKEHHOM JaBJIeHUU ¢ mojiydeHuem 2,2'-(5-6pom-1,3-
(bennneH)onc(okcn)onc(6-MeTHINMPUANHA).

K pacTBopy 2,2'-(5-6pom-1,3-henunen)ouc(okcn)onc(6-MeTHIIUPUINHA) u
STHJICHTJIMKOJIST 00aBIIsIM KapOOHAT Le3Usl U PEaKIIMOHHYIO CMECh 00JIydaIl MHUKPOBOJIHOBBIM
u3nyuenueM npu 130 °C B TeueHne 6 yacoB. PeakimoHHy0 cMech pa30aBIisiiiy JeITHOW BOJOH U
SKCTparupoBanu sTrnaneratoM. OObEeIMHEHHBIH OpraHUYECKUi CJIOH Cywmmin cynbhaToM
HATPUsl U YNApUBAIM NPU TOHIKEHHOM JaBJIEHUH C mojydeHueMm 2,2'-(5-3taHonokcu-1,3-
(bennneH)onc(okcn)onc(6-MeTUIMPUANHA).

K pactBopy 2,2'-(5-3Tanonokcu-1,3-perunen)onc(okcn)ouc(6-MeTUNNUpUaNHa) B
AUMETHIICYIb(pOKCHAE TOOABIIN THAPOKCH KAJIMs U PEaKIIMOHHYIO CMECh IepeMEIINBaIIN TIPH
120 °C. PeakunoHHYIO CMeCh pa30aBJIsIM JICHSTHOW BOAOH M OKCTPArHMPOBAH 3THIIALIETATOM.
OObenMHEHHBI OpraHUYECKUH CIIOW CYUIMIId CyJdb(patoM HaTpus U yHapUBAJIU TPU
MOHIMKEHHOM JaBjieHnu ¢ nojydenuem 2,2'-(1,3-den-5-om)ouc(okcu)ouc(6-MeTUITUPUIIHA).

K pactBopy 2,2'-(1,3-pen-5-om)ouc(okcn)ouc(6-MeTuanupuauHa) U 6-XJIOPIHPUANH-2-
ona B aumermwidopmamunae no0aBisIuM KapOOHAT Kajus. PeakiMOHHYK CMecCh OOJydasu
MUKPOBOJHOBBIM m3styueHreM mpu 200 °C B TedeHue 4 yacoB. PeakinoHHYyI0 cMech pa3OaBisuiu
JeTHON BOZIOH M SKCTparuposaju sTunaneraroM. OO0beIMHEHHBIH OPraHUYECKUi CJION CYIIIITN
cyabdaroM HaTpus W yHapuBaIU NPU TOHIKEHHOM JAaBieHHU ¢ monydeHueM 2,2'-(5-(¢en-6-
on)okcu-1,3-pernnen)onc(okcn)onc(6-MeTUINHPUANHA).

CBA3BIBAHUME C PELIEIITOPOM

IIpumep 12. Onenka CessbiBanuss Metroaom IloepxHoctHoro IliasmonHoOro
Pe3zonanca k NLRX1

Beeoenue

BupTyanbHbli CKpUHUHT B SKCIIEPUMEHTBHI i1 Silico SIBISIOTCS LEHHBIMHU CPECTBAMH IS
BBIABJICHHS U OTIPENEJICHUs] IPHOPHUTETOB MPEICTABIAIOLINX UHTEPEC KapKacoB MpHU pa3paboTke

HOBBIX HHU3KOMOJICKYJIAPHBIX JIUTAHAOB IJIsA TepaHeBTquCKOﬁ MHIIICHH. HJ’IH NOATBEPKACHUA
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JAaHHBIX PE3YJbTATOB CYIIECTBYET MHOXECTBO METOAOB il Vitro nisi onpenenenus apduaHOCTH
MaJoll MOJIEKyJbI K uHTepecyromemy Oenky. OHHUM U3 TakKUX METOIOB SIBJISIETCS
NOBEPXHOCTHBIH IUIA3MOHHBIN PE30HAHC, KOTOPBIH MpEACTaBsieT COO0OW CHOCOOHOCTH
OLIEHUBATh CBSI3bIBAHUE B CTALIMOHAPHOM COCTOSIHUU ITyTE€M IPONYCKAHUS CYCIIEH3UU JINTaHIa
HaJl MMMOOMJIM30BAHHBIM OYHIIEHHBIM OeNKOM. JIaHHBIH MeTOJ HCIHOJb30BAIN Ul OLEHKH
npeanojaraemeix auraigos NLRX1.

Cnocobu

IMonyuenne u oumctka NLRX1. NLRX1 uenoeka (www.uniprot.org, UniProtKB -
Q86UT6 (NLRX1 HUMAN)) kinonupoBanu B F. coli, amminduuupoBaiy u TpaHCHULIHPOBAIN
B Pichia pastoris. P. pastoris BbICEBall B Cpeny, CEJIEKTHBHYK MO aneHuHy. OtOupanu
cTa0WIbHbIE TPAaHC(HUIMPOBAHHBIE KOJIOHUHM W BBIPAIUBAIN B MUTATEIbHOH cpene YPD mpu
30°C B TeueHue 24 wyacoB mnpu BerpsxuBaHuu mpu 240 o6/muH. CTapTOBYIO KYJIBTYPY
WCTIOJTb30BAJIH TSI HHOKYJISIuK 0a30Boii cpensl (1% mposxkeBoro skcrpakra, 2% nentoHa, 1%
copbuta, 2% a30THOro OCHOBaHUS APOIKEH), conepkaeii OnotuH u 3a0ydepernoit pocdarom
kayms. THOKyJIMpOBaHHYO OCHOBHYIO cpeny mHKyOnposanu npu 30°C B reuenne 48 gacos, 240
o0/muH. 3atem P. pastoris ocaxnain HeHTPU(PYTHPOBAHUEM U PECYCIIEHANPOBAIH B Cpee s
skcripeccun (1% copOura, 2% a30THOrO OCHOBaHHS APOXKIKEH), comepikamieil OMOTHH |
3abydepennoii pocharom kamusi. KynbTypy HHIYHUPOBAIH €KEIHEBHO ISl TIPOAYLIMPOBAHUS
Oenka mytem nobaBieHus MeTaHoNa U HHKyOupoBau ripu 28°C B teyenue 4 nHeit, 240 o6/MuH.
ITocne nHKYOMpPOBaHMS KJIETKH OCAXIAIH HEHTPU(YTrUPOBAaHUEM U JIM3UPOBAJH YIbTPA3BYKOM.
PexombunanTHsIil Oeok NLRX1 ounimanu ¢ momMombio ObICTPOH JKUIKOCTHOM XpomaTtorpaduu
OenxoB (AktaPrime) c¢ ucnonp3zoBanueM adduunHOM xpomarorpadguu ¢ MMMOOMIM30BAHHBIM
metajuioM. @pakuuu Oeska 3JF0UPOBAIN B aJIMKBOTHI 10 1 MJI M MX OLIEHMBAJIM HA COAEpIKAHHE
NLRX1. Myruposasumii O0enok NLRX1 renepupoBaiy ¢ HCIOJNB30BAHUEM AHAJIOTMYHBIX
croco0O0B I HAPYLICHUS CBS3BIBAHUS B MpeJeNiax MPeACKa3aHHOTO CaiTa CBSI3bIBAHMS MyTeM
U3MEHEeHHUs YeThIpex ocTaTkoB Ha ananuH (D677A, F680A, FO681A u E684A).

llosepxnocmuuiii niazmonnsiii pesonanc. J{nsa oueHku cBs3biBaHus ¢ Oenkom NLRX1
ucnionb3oBaiu Biacore T200. B kauectBe OeNKOB i UMMOOWJIM3AaLMK HA CEHCOPHOM YHMIIE
CMS ucnonszoBanu NLRX1-JIT u NLRX1-MytanT. NLRX1-AT passogunu B 10 MM Hatpuii-
aneratHoMm Oydepe npu pH 4,0 © uMMOOUITU30BaIM HA MPOTOYHOHN sUeiike 10 ypoBHs ~ 3700
EO c ucnonp3zoBaHuemM cTaHgapTHONH XuMuU codeTaHusi ¢ amuHorpynmnoii. NLRX1-MyrtaHT
passomwiu B 10 MM Hatpuii-auerataom Oydepe npu pH 4,0 1 "MMOOMIH30Ba N HA POTOYHON
siuefike 10 ypoBHs ~ 3100 EO ¢ wucrnonb3oBaHMEM CTaHAAPTHOM XHMHMU COYETaHUS C
amuHorpynmnoii. B kadectse pabodero Oydepa ummobmmuzanuu ucnonbzoBain 20 MM MOPS,
150 MM NaCl, 5 MM auerat Hatpus, 1 MM DITA, 0,05% Tween-20 6ydep ¢ pH 8,0 (pabounii
Oydep). Ha ocHoBaHmHM 3Ha4YeHWH WMMOOWJIM30BAHHOTO OTBETa OBUIM  PACCUHUTAHBI
TeopeTndecke 3HaueHus Rmax. 3HaueHUs Rmax MpeanonararoT MexaHu3M B3aumMopeiictaus 1:1.
Kunernky B TeueHHE HOYM TMPOBOAMIM Ui BCEX AHAJHNTOB, CBS3BIBAIOIIMXCS C
UMMOOMN30BaHHBIMU Oenkamu. KuHeTnueckue SKCIEepUMEHTHI NMPOBOAWIM B IPHCYTCTBUU

pabouero Oydepat1% JIMCO. CkopocTh MOTOKA BCEX PACTBOPOB MOANEPKUBAIN HAa YpoBHE 50
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mkJi/MuH. Konnenrpanun ananuta coctasisui 0 MM, 2,5 MxM, 5 MxM, 10 MmxM, 20 MxM u 40
MKM.

Pezyivmamut

IToBepXHOCTHBIN IIA3MOHHBIM PE30HAHC MOATBEPAMI NMPEACKAa3aHHOE CBs3biBaHUE NX-
13, NX-37 u NX-43 ¢ NLRX1 (®ur. 3). B uwacrnoctu, NX-13, NX-37 u NX-43 Obumn
UIeHTU(UIMPOBAHbI KaK Masible MOJIEKYJbI, KOoTOopble cBsi3biBaroTcs ¢ NLRX1 ¢ pasnuunoi
aQPUHHOCTBIO M (PUBUKO-XUMUYECKHUMH CBOHCTBaMHU. [loTepsi CBS3bIBAHUS C MYTHPOBAaHHBIM
Ooenkom NLRX1 (®ur. 3) moarBepawsia, 4TO NPEACKA3aHHBIM CAHT CBSI3bIBAHUS SIBJISIETCSI
OCHOBHBIM CalTOM CBsI3bIBaHUsI HaHHBbIX JUraHaoB. NX-13 cBszbiBaercs ¢ 6enkom NLRX1 ¢ Kp
30,2 MkM (@wr. 3).

OKCITEPUMEHTAJIBHBIE UCCJIEJJOBAHUA

Mpumep 13. Ummynonoruuecknii Ckpununr In Vitro

Beseoenue

LleHTpanbHOE MECTO B MATOr€HE3e MHOIUX ayTOMMMYHHBIX 3a0OJeBaHWH 3aHMMaEeT
muchyakmust CD4+ T-xenmepHbix kjetok [3]. JlaHHBIe KJIETKH BasKHBI JUISl TTOANEPKAHUS
310pOBbsl YEJIOBEKA, YCUJIEHHs MMMYyHHBIX OTBETOB M MNOAJEpkaHus romeocrtaza. OnHako B
clly4ae ayTOMMMYHHOTO U BOCHAJHUTENbHOTO 3a0ojneBanusi CD4+ T-xenmepHbie KJIETKH MOTYT
CTaTh CBEPXAKTUBHBIMH, AKTUBHPOBATHCS TMPU OTCYTCTBHH CTUMYJIOB WJIM HECTIOCOOHBIMHU
paspeminTb BOCHAJIEHHE. B MaHHBIX CLEHAPHUAX TEPaNeBTUYECKUE CPENCTBA, KOTOPBIE MOTYT
YMEHBUINTh WU NPENOTBPAaTUTh BOCHAJEHUE, SBJSIKOTCS LEHHBIMU METOAAMH JICUEHMUS
3a0oneBanus. C 3TOH LENbI0 Mbl NOATBEPAIN (PYHKINOHAIBHBIN TePaNeBTHUECKHH MOTEHINAT
NpOoTUBOBOCHANUTENBHBIX JIUraHaoB NLRX1 B naHHOM THUIIE KIETOK.

B ornnume oT ayToMMMYHHBIX 3a00J1€BaHMi, HEKOTOpPbIe HH(PEKUNOHHbIE 3a00IeBaHUs U
pak TpeOyrT YCWIEHHS BOCHAIUTENbHBIX OTBETOB sl 3(P(EeKTUBHOrO KOHTpPONS WIIH
ycTpaHeHus: npuduHbl 3a0ojneBanusi [30]. CrnemoBaTenbHO, TEpaneBTHUECKUE AreHThl MOTYT
BIUATh Ha OTBeThl B CD4+ T-xenmepHbIX KJI€TKaX, YCHJIMBAasi MMMYyHHbIE OTBETHI M BbI3bIBAs
BOCcmajieHne. B 3Tux cinyvasx yBenudeHue KoauuecTBa 3(P(PEeKTOPHBIX KIETOK, Takux Kak T-
xennepel 1 m T-xemmepsl 17, MOXeT NPUHECTH MOJNb3Y WHAUBHUIAY 34 CYET YBEJIUYEHUs
npoayuuposanus IFNy, TNFa, WJI-17 u HNJI-6. Kak CBHOETENbCTBYIOT OMyOJMKOBAHHBIE
pesyasratel NLRX1 Ha wmomemsix paka[l7, 18, 21], momymsuus mytu NLRXI1 wmoxer
TE€HEPUPOBATh JaHHbIE OTBETHIL.

Cnocooun

Knemounas xyremypa. YV wbiietn C57BL/6  Bbipe3sanu  ceneseHku. Cese3eHKH
pa3gaBIMBaId MEXAY NOIMOPOKEHHBIMH KOHLIAMH MPEAMETHBIX CTEKOJ AJIsI MHUKPOCKONA U
(GUIBTPOBANIM € TOJMYYEHHEM CYCIIEH3UH KIJIETOK. DPHUTPOLUTHI JIM3UPOBAINA THIIOTOHUYECKUM
mm3ucoMm. OctaBmmecss KIeTKH npombiBain U (uprpoBanu. CD4+ T-kierkm oOoramanu B
CYCHEH3UH C HCIOJIb30BAHUEM OTPHULIATENIBHON CEJNIEKLUH HA OCHOBE MAarHUTHON COPTHUPOBKHU.
Knerkn cobupanmu u BeiceBaIM Ha 90-IyHOYHbIE IUIAHIIETHI, MOKpBITBIE aHTU-CD3, u
KyJpTuBUpOBaiu B mpucyTcTBUU NX-13, NX-37 NX-43, NX-44 nnu NX-50 npu 0, 0,1, 1 nmm
10 mxmonb/m, NX-53, NX-54, NX-55 wnmu NX-56 npu 0, 0,1 unmu 1 mxmons/; umn NX-45 npu
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10, 50 unu 100 HMONb/N B TeueHue 48 yacoB. B TedeHne nocneaHux 6 4acoB KyJIbTHBHPOBAHUS
KJIETKH CTUMYJIHpoBaiu ¢popoo-12-mupucrat-13-aneratom (PMA) 1 HOHOMUILITHOM.

Hmmynonoeuueckuti  ananu3. Knerku cobupamn u3 96-IyHOUHBIX IUIAHLIETOB U
OKpaIlMBajM KOKTEHJIEM AaHTUTEeN AaHTUTeN i HMMYHO(MEHOTHUIIUPOBAHUS C TOMOLIBIO
npoTo4Hoil nuroMerpun. CynepHaTaHT KyJbTYp COOMpanyd U aHAIU3UPOBAIN KOHLIEHTPALUIO
LIUTOKMHOB C IMOMOIIBI0 LIUTOMETPUYECKOrO aHajin3a ¢ rpaHynamu. JlaHHbie ObUTH MOJyYeHBI C
nomotbko nporounoro uuromerpa BD FACS Celesta n npoanann3npoBaHbl ¢ HCIIOIb30BAHUEM
nporpammuoro obecneuennst FACS Diva.

Pezyniomamut

NX-13 ymenpman pomto [FNy-npoayumpyromux u TNFa-nponyuupyromux CD4+ T-
KJIETOK B KyJibType kietok aukoro tuma (Pur. 4A u 4B). B orcyrctBue NLRXI1 nanHbIe
s¢exTol ObuH yTepsiabl (DOur. 4A u 4B).

NX-45 tecrupoBanu npu 10, 50 u 100 umons/n in vitro (@ur. SA u 5B). B CD4+ T-
kiaerkax NX-45 cHwkaer koimdectBo kietok TNFot+ (®Pur. 5B) m [FNy+ (@ur. SA).
3HauuTeNbHOE CHIKEHUE KonudecTBa kieTok TNFo+ mpoucxoaut npu koHueHTpauusx 10 M
U BbIlIE, B TO BpeMsl Kak 3HaUUTEJNbHOE CHUKEHHe KoiuuecTBa kieTok IFNy+ mpoucxomut npu
koHLeHTpauusx S0 HM u Beime. NX-50 takke ymeHblnan koiandecTBo kieTok IFNy+ u TNFa+,
x0T U B Oonee BbicOkux koHUeHTpamusx (Pur. 5C u 5D). NX-55 olecmeumBan nuiib
HeOONbIIOe CHIDKEHHE KOJMUecTBa KieTok, mpoayuupyrommx [FNy (@ur. 6I), a NX-54 nasan
MUHHUMAaJIbHbIE 3P EKThI MPU BBICOKUX KOHIEHTpauusx (Pur. 6H).

H3-3a nonasieHus: BOCNAIUTENbHBIX LIUTOKMHOB JAHHBIE PE3YyJIbTaThl IOKA3bIBAIOT, YTO
NX-13, NX-45 u NX-50 sasnsarorcss aktuBaropamu NLRX1. YuuteiBasi mOoTepr0 aKkTUBHOCTH B
kierkax ¢ nepururom NLRX1, nanHoe cemeiicTBo Monekyan feiicteyeT yepe3 nmytb NLRX1. B
COYETAHWU C PEe3yJIbTaTaMH CBA3bIBAHUA i1 silico wu in vifro, nedictBus no nytu NLRX1
ABJIAIOTCS PE3YJILTATOM NMPsIMOro cBs3biBaHust ¢ NLRXI.

NX-37, NX-43, NX-44, Bce sBsIOTCS 3((EKTUBHBIMH B YCUJIEHUH BOCIAJIMUTEIbHBIX
OTBETOB C pasiuuHbIMU curHatypamu (®Pur. 6A-6F). B oboux ciyuasx NX-37 (®ur. 6A u 6B),
NX-43 (@ur. 6C u 6D), NX-44 (Pur. 6E u 6F) yBenuuuBaam A0IO KIETOK, MPOAYLHUPYIOIINX
TNFo (@ur. 6B, 6D, 6F) u IFNy (®@ur. 6A, 6C, 6E), mo naHHbIM NPOTOYHOH LUTOMETpUH. NX-
53 u NX-56 cnabo yBenuuuBaIM KOJIMYECTBO KJIETOK, npoxyuupyomux IFNy (®@ur. 6G u 6J).
briio oOHapyxkeHo, uro NX-43 okasbiBaer Oonbimii dddexr, yem NX-37, Ha KIETKH,
npoayuupyromue TNFa, u knetku, npoayuupyromue IFNy, B To Bpems kak NX-37 nposiBasier
n0303aBUCUMBIE 3((EKThI B IIpeenax NCIBITAHHOTO quana3oHa. Hu oHa U3 MaibIx MOJIEKYJ He
BBI3BAJIA U3MEHEHUN B KJIeTKaX, nponyuupyomux HMJI-10.

Ha ocHOBaHMM OMMCaHHBIX PE3YJILTATOB M OMyOJMKOBAHHBIX cBeAeHUN o mytu NLRX1,
NX-37, NX-43 u NX-44 neiictByror kak cneuududeckne naruoutopst NLRX1 mocpenctsom
npssMOro cesisbiBaHusi. HaOmronmaemoe ycCuileHHE BOCHAJIHMTENBHBIX OTBETOB TPU JICUYCHUH
TaHHBIMM HHrubutopamm coryacyercsi ¢ HaOmoneHuem, uro aepuuut NLRX1 mpusomut k
YCUJIEHUIO BOCHAJICHUS.

IIpumep 14. Ilpumenenne NX-13 B Octpoii Moaeau B3K
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Beeoenue

BocnanurenpHoe 3a0oneBaHHe KHUIIEYHHKA IPEACTABIsieT COOOH MHOrodaxkTopHoe
3a0oneBaHue, MPU KOTOPOM MHOTHe OOJIe3HEHHBbIE MPOLECChl MHULMUPYIOTCA AEHCTBUEM WU
nucyHKIueHn snuTenuaabHoro 0apbepa [31]. M3BecTHas u obmenpuHsTass Moaeb 3a00JIeBaHUS
Ha JKMBOTHBIX BbI3BIBAETCSI BBEACHUEM JHeKcTpaHcyib(ara Hatpus (DSS) B muteeByro BOmy
mbimeil. ITocryruienne DSS Hapymmaer u paspyluaer smuTeNualibHblil Oapbep B IHCTaJbHBIX
OTAENaxX JKEeNyAOYHO-KUIIEYHOTO TpakTa, OCOOEHHO, B TOJNCTON kumke. Hapymenue
AMUTEUATBLHOTO Oapbepa CrOCOOCTBYET MPOHUKHOBEHHUID MUKPOOHOMA B CIIM3UCTYIO 00OJIOUKY
TOJICTOM KHUIIKH C TMOCTEAYIOIIUM TMPUBJIEUEHHEM U aKTHUBallMell MMMYHHBIX KieTok. JlaHHas
MOJielb TO3BOJISIET OLIGHUTh HOBBIE TepareBTHUECKHE CpPEINCTBA B YIPABISEMON CHUCTEME
BOCTIAJIEHUs] KUIIIEUHUKA.

Panee monens DSS ucnonb3oBanu [iisi onpeAeaeHus TOro, YTo y MbIIIeH, e UIUTHBIX
no NLRXI1, tsokects 3aboneBaHust yxyamiajach MO CPaBHEHUIO C MBIIIAMH IUKOTO THIIA,
kotopsie skcrpeccupyroT NLRX1 [3, 4]. Kpome Toro, korma skcnpeccutro NLRX1 y mbimei
JUKOTrO THMa OLEHUBalIU B TedeHue Bcero nepuona BpemeHu DSS, NLRX1 nonasnsiics B
NEepUOIbl CHJIBHOTO BOCIAJIEHHs, YTO CBUAETEIBCTBYET O TOM, 4YTO (papMakoJornueckas
aKTUBALIUsA MOJIEKYJIbI MOXKET 3aIlMIIATh OT JaHHON MOHUKEHHON SKCIPECCUH U UHAYLIUPOBATh
TMOJIE3HbIE POTUBOBOCIIAIUTENbHbBIE 1EHCTBHUS.

Cnocooun

Mooens JICH. Mprimam nasanu 8% (mac./00.) DSS B nutbeBoil Bozne B TeueHHE CeMU
IHEH, 4ToObI BRI3BATh pa3pyLIeHUE SMHUTETHAIbHOrO cinosi. B Hauane mpoekra mbimam Obuto 8
HezleNlb, 1 UM Ha4MHaJIU J03UpOBaHue uepes 24 yaca nocie Toro, kak ux nomeuianu Ha 8% DSS.
MBplieli exXeJHEeBHO B3BELIMBAIN U OLICHUBAJIHM HAa MPEeIMeT CUMITOMOB 3a0oneBaHus (auapes,
peKTaipHOE KPOBOTEUEHHUE, BOCIAJIEHNE MIPSIMOI KUIIKH, 001Iiee oBeieH e ).

Beenenne neuenus. NX-13 rorosunu B 0,5% pacrBope merunuesnosnoss (12-15 cIl).
Ucnonrp3yemas no3upoBka coctaBisia 20 MI/KT OIMH pa3 B CyTKH. Mpbliell B3BEIIMBAJIH
€XKEHeIeIbHO i1 OOHOBJIEHUS] COCTaBa JO3UPOBaHMs. J[O3UPOBKY pacCUMTHIBAIH HA OCHOBE
cpenHel Macchl Tena i Kaxaoro noja. IlepopanpHyro 103y BBOAWIIN Yepe3 JKeJyA0UHbINH 30HA
B 00beme 0,2 M.

Illpomounas I{umomempus. Toncteie xumku nomemann B Oypep RPMI/®BC,
comepkammii koytarenasy (300 En/mn) w JIHKazy (50 En/mun) nmns pacimervienus. TkaHu
pacwerusiin B TedeHue 60 munyt npu 37°C npu nepememnBanuu. [lonydeHHble KJI€TOUYHbIE
cycnen3un puiabTpoBanu uepe3 cerdarbie GunpTpbl 100 MM, nentpudyruposamu (300 x g, 8
MUHYT) 1 nipombiBan cBeskuM RPMIL Tlocne ¢puiabTpanmy NoJyd4eHHBIX CYCIIEH3UH OTAENbHBIX
KJIETOK, MMMYyHHbIE KJETKH ouuanu rpaaueHtoM 40% mnepkosuia, COIepKalllero KJETKH,
KOoTOopbIM TOKpbIBaTH 70%-b1ii pacTBOop mepkosuia. Ilocne uentpudyruposanust uHTEpdazy
coOupaii W TPOMBIBAIN Ui TOJy4YeHHs] OOOrameHHbIX (pakuuil KIeTOK COOCTBEHHOM
IUTACTHHKH CIU3UCTON OOOJIOYKH TOJCTOW KHMIIKH. KJeTKH MeTHSIM CMeChI0 BHEKJIETOUHBIX
(CD45, CD3, CD4, CD8, CDI19, NK1.1, CD25, F4/80, CD11b, Grl, CX3CR1, CD64) u
BHyTpuKJeTouHbix (Tbet, RORyT, FOXP3, NWdHy, WNJI17, NJI10) anTuTen C MOCIEIYIOIIHM
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OKpaIIMBaHUEM JKUBBIX KIETOK B 90-JTyHOUHBIX IUIaHIIETax. JlaHHBIE ObUIM TOJYYEHBI C
ucrionb3oBanueM mnporounoro uromerpa FACS Celesta ¢ mporpaMMHbIM obecriedeHnemM
FACSDiva.

Oxenpeccusi 'enos. O0myro PHK wu3 ToncToli KHUIIKM M KJIETOK TOJNyYadd C
ucnonb3oBanueM muHu-Habopa Qiagen RNeasy. k/IHK mnonydanu ¢ ucnonb3oBaHreMm Habopa
nnst cunte3a k/IHK BioRad iScript. CtannapTHble KpuBble ObUTH MOJIYYEHBI ITyTEM CEPUHHOrO
pasz0aBiieHHsT OYHIIEHHOTO NPOAYKTa n3 crannaptHoi peakuuu TP ¢ IHK-nonumepasoii Taq ¢
NOCJIEAYIOLIeH OYHMCTKON C ucmonb3oBaHHeM HaOopa mnst ounctku Qiagen MinElute PCR.
YpoBHH 3KcrIpeccuu ObUTH MOJTyYeHbI UCTIONB3Ys KonnyecTBeHHyHo [TL[P B peasbHOM BpeMeHH ¢
cynepmukcoMm SybrGreen Ha Tepmouukiiepe BioRad CFX96 ¢ mocnenyromeil HopManuzauuen
OTHOCHTEJIbHO SKCIIPECCHH [3-aKTHHA.

Pezyniomamut

ITepopanbHoe BBemeHue NX-13 CHUKAaeT aKTUBHOCTH 3a0OJIEBAHHS y MBIIIEH TUKOTO
Tumna, 3apakeHHbIX DSS. AKTHBHOCTh 3a00J€BaHHS B JAaHHOH MOZIENH KOJHTA IMPEIACTABISET
co0Ol CyMMapHYK OILIEHKY NOTepU BeCa, HAJIWYMA U TSDKECTH PEKTAIBHOIO KPOBOTEYEHUS,
KOHCHCTEHIIMH KaJjia, CHMIITOMOB 00JiM U 0011ero nmoseaeHus Mbliiid. NX-13 cHUKaa akTUBHOCTh
3a005eBaHMs B TEUEHHE BCETO 3apaKEHUS] C MAKCHUMAJIbHBIM HaOIIF0JaeMbIM CHIDKeHHEM Ha 50%
Ha JieHb 6 (Dur. 7A).

B pamkax momemun DSS 3aboneBanne MHULMHMPYETCS B SMUTEIHH, HO MOIYJUPYETCS
HaIM4YUeM U OOWINeM HMMYHHBIX KJIETOK B COOCTBEHHOM IIJIACTUHKE TOJCTOH KHINKH.
OcHOBHBIMHU (haKTOpaMH BOCIIAJIEHUs] U TOBPEXKACHNUS TKaHEW B JaHHON Mozaenu sBisiorcs -
xennepHele kineTku 1 u Helirpoduisl. [lepopanpHoe neuenne NX-13 3HAUUTENBHO YMEHBIIAIO
xonudyectBO Thl u HeHTpoPUIBHBIX KJIETOK B COOCTBEHHOW IUIACTUHKE TOJICTOW KHIIKH T10
JAHHBIM HM3MEpPEHHUs] C IOMOINBI0 NpoTO4HOM uuromerpun. Ha nenp 7 3apakenust DSS
KoJuecTBO Kak HeWrpoduios (Pur. 7B), tak u kierok Thl (Pur. 7C) ymenpmmnocs Oonee
gyem Ha 50%. Onnako NX-13 He ymenbwan xonuudectBo FOXP3+ perymaropusix CD4+ T-
KJIETOK, KOTOpBIE SIBJIIOTCS MEPBUYHBIM THIIOM KJIETOK TOJCTON KHUIUKHU, OTBETCTBEHHBIM 3a
rOMeOCTa3 TKaHeH.

PHK Bbigensnu u3 BCE TOJCTON KUIIKU MBILIEH, KOTOPBIM BBOJWJIA HOCUTEND U NX-13,
Ha 7 peHp mocie 3apaxeHuss DSS. JInsg usMepeHuss 5KCNPECCUM T€HOB BOCIAJIMTENBHBIX U
NPOTHBOBOCTIAJIUTENBHBIX UTOKHHOB Hucnonb3oBamd PHK (®@ur. 8A-D). Ob6paborka NX-13
cHmkana sxcnpeccuto [fing (Pur. 8A), Tnfa (Pur. 8C) u HJ/I17 (Pur. 8D) BO Bceil ToncTON
KHUIIKE, OMHOBPEMEHHO yBeIn4uuBast skcnpeccuto /1./110 (Pur. 8B). Baxxno ormeruts, uto IFNy
u TNFa sBstrorest iByMsi ocHOBHbIMU (paktopamu Bocnanenusi npu B3K. CHmwkeHune ypoBHs
JAHHBIX LWTOKMHOB B TOJCTOM KHIIKE IMoOchae nepopanbHoro mnpuemMa NX-13  sBmisercs
KJIFOUEBBIM MapKkepoM 3(PpPeKTHBHOCTH.

IIpumep 15. Ilpumenenne NX-13 B Xponunueckoiit Moaeaun B3K

Beeoenue

bone3np KpoHa U si3B€HHBIN KOJUT MPENCTABIAIOT cOO0I XpoHUUYeckre 3a00IeBaHus CO

CIIOpaANYCCKUMHU TMNEPpUOAaAMU HEPCLICHHBIX BOCMAJUTCIIBHBIX O6OCTpeHHﬁ, MNpUBOAALIUX K
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MIPOrPECCUPYIOMIEMY TOBPEKACHUIO CIM3UCTON 00onmouku kumneunnka [32, 33]. IToreps Mdrla
y MblleHd YXYAIIAeT CIIOCOOHOCTh SIUTENHANbHBIX KIETOK MpaBHIbHO o00OpalaThiBaTh U
BBIBOINTD MPOAYKTHI KU3HEESATEIbHOCTH, YTO IPUBOIUT K CIOHTaHHOMY KonuTy [34]. Konmut y
TAHHBIX MBILIEH SIBISETCS XPOHHUYECKUM U IIPOHUKAET Uepe3 CJIOM KUIIeyHuKa. Takum obpaszom,
moznenb Mdrla-/- sBnsiercss uneanbHON MOAENBIO Ui TECTUPOBAHHUS IOCTOSIHHOTO IpHUeMa
TEPareBTUUECKOrO CPEACTBA JAJISI MHAYKIMU U MOJAEPKAHNS CHIDKEHHOM TSKECTH 3a00JeBaHus
[35] wm3-3a MCHONB30BaHUS HMMYHOKOMIIETEHTHBIX JKMBOTHBIX, BHYTPEHHEH IUCYHKIMU
MEXaHU3MOB  OMHTEJIHAJbHBIX  KJIETOK, BBIPAXKEHHBIX  BOCHAJIUTENIbHBIX  OTBETOB U
TpaHCIIUOHHOM 3HaunMocT reHa MDR1 kak HoBoro amnens pucka npu B3K yenoseka [36].

Cnocobwt

Monens MDR1a-/-. V wmbimeit ¢ gepunurom MDR1a crnoHTaHHO pa3BUBAETCSl KOJIHT.
Mpebimu MDR1a-/- vayanu monydath Jedenne NX-13 (mepopasnpro, 20 Mr/kr) B BO3pacte 4
HesleNb U JiedeHHue Mpojopkanu 10 Bo3pacta 10 Hemenb. Mbliel B3BeIIMBAJIU U OLIEHUBAIM
€XEeHeIENbHO.

Beeoenue neuenus. NX-13 rorosunmu B 0,5% pactBope Metmniemtonossl (12-15 clIl).
Ucnone3dyemass no3upoBka coctaBimsia 20 MI/KT OXWH pa3 B CYTKH. Mpbliell B3BEIINMBAJIH
€XKEHEeIeTbHO U1 OOHOBJIEHHUsS] COCTaBa JO3UPOBaHMs. J[O3MPOBKY pacCUMTBHIBAIM HA OCHOBE
cpenHel Macchl Tena [l Kaxaoro noja. IlepopanabHyro 103y BBOAUIIHN Yepe3 JKelyAOUHbIN 30HA
B 00bemMe 0,2 M.

llpomounas [{umomempusa. Toncreie kumku nomemann B Oypep RPMI/®BC,
conepxkaumii koyutarenasy (300 Ex/mm) n JIHKaszy (50 En/mn) ana pacmernenus. Tkanu
pacwerusiiun B TedeHne 60 munyt npu 37°C npu nepememnBanuu. IlomydeHHbIe KI€TOYHbIE
cycneHsun puiabTpoBanu uepes cerdarbie GunpTpbl 100 MM, nentpudyruposamu (300 x g, 8
MHHYT) U npombiBaiu cBeskuM RPMI Tlocne puiabTpaumy noayueHHbIX CYyCIEH3HH OTAeNbHBIX
KJIETOK, MMMYHHbIE KJIETKH O4MIanu rpagueHtoM 40% nepkossa, COAepIKallero KIETKH,
KOTOpbIM TOKpbIBaH 70%-biii pacTBOp mepkosia. Ilocne ueHTpudyrupoBaHus UHTEpPa3y
coOupanu ¥ TPOMBIBATK Ui TOJy4deHHs] OOOrameHHbX (pakuuil KJIeTOK COOCTBEHHOM
TUTACTHHKH CITU3UCTON OOOJIOYKH TOJCTOW KHMIIKH. KJIeTKM MEeTHIIM CMEChI0 BHEKJIETOUHBIX
(CD45, CD3, CD4, CD8, CDI19, NK1.1, CD25, F4/80, CD11b, Grl, CX3CR1, CD64) u
BHyTpukyeTounbix (Tbet, RORyYT, FOXP3, NU®Hy, UJI17, UJI10) anTuTeNn ¢ MOCIENYIOIUM
OKpAaIIMBAHUEM JKUBBIX KJIETOK B 90-JTyHOYHBIX IUIaHIIETaX. JlaHHBIE OBUIM TOJYYEHBI C
ucrionb3oBanueM mnporounoro muromerpa FACS Celesta ¢ mporpaMMHbIM obecriedeHneM
FACSDiva.

l'ucmonamonozus. OxpaweHHsle [D cpe3bl TOJCTONH KUIIKKM TOTOBWJIM U3 dacTel
TOJICTBIX KHIIOK, coOpaHHbIX B 10% 3a0ydepeHHbliii GopMaInH W NMOMEINEHHBIX B MapaduH.
IIpemapatbl ObuTH W3y4YeHBl CEPTUPUIMPOBAHHBIM BETEPHHAPHBIM I1ATOJOTOAHATOMOM C
nomomero Mukpockona Olympus, 1 n3o0paskeHns ObUTH MOJMYYEHbI C MOMOIIBIO TPOrPAMMHOTO
obecnieuennss Image-Pro. OOpasmpl Obin oueHeHbl (0-4) Ha NEHKOLUTAPHYIO MH(PUIBTPALIHUIO,
SMUTENHAIBHYIO 3PO3HI0 U YTOJIIEHNE CIU3UCTOH 000IOUKH.

Pezyivmamut
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ITepopanbaoe BBeneHne NX-13 cHUKaeT akTUBHOCTH 3aboneBanusi y mbimerd Mdrla-/-.
AXTUBHOCTD 3a00JI€BaHUs B TAaHHOH MOZAENHU KOJHUTA MPEACTABIsIET COOONH CyMMAapHYIO OLICHKY
NOTEPH BECa, HATMYUS U TSXKECTH PEKTAIbHOTO KPOBOTEUEHUs, KOHCUCTEHLIUU KaJla, CUMIITOMOB
Oonu u obmmero noseneHust MbIU. NX-13 CHMXaNl aKTUBHOCTB 3a00JI€BaHUS B TEUEHHE BCETO
3apaKeHus] ¢ MAaKCUMaJIbHBIM HAaOJIOAaeMbIM CHIDKeHHEeM Ha 70% Ha IIeCTOi Henese Je4eHUs
(®wr. 9).

VY wmbimeii MDR 1a-/- nepopanbhbiii mpueM NX-13 3HaYMTENBHO YMEHbIIAN TATOJIOTHIO
tonictoil kumku (Pur. 10A u 10B). Ilocne mectu Hemenb yedenuss NX-13 3ammimman ot
Pa3BUTHsI arperaTtoB JIEMKOLMTOB M YTOJIIEHUs Chau3ucToi obosouku. Kpome Toro, NX-13
YMEHbLIAT O0IYI0 HHUIBTPALMIO JIEHKOLUTOB M HPO3UI0 TIUTEIHS.

ITepopanbubiit NX-13 3HaYNUTENIBPHO U3MEHSIET OO UMMYHHBIX KJIETOK B COOCTBEHHOMN
riacTiHke Tosictoi kuiku (Pur. 11A u 10B). B wactroctn, NX-13 camkaer nomo Thl (Pwur.
11A) u neiirpodpunoB (Pur. 11B), nByX OCHOBHBIX MOATPYII KJIETOK, OTBETCTBEHHBIX 32
BOCTIAJICHHE B CIHM3HCTOW OOOJOYKE TOJICTOW KHUIIKH. Kpome TOro, KOJIW4ecTBo Makpodaros
F4/80hi, a takxke T-knerok, mponyuupyromux MJI-17 u IFNy, 3HaYUTENBHO CHIDKAIOCH MPH
neuernn NX-13. Jlons perynstopabix CD4+  T-xmerok (Treg) (®ur. 11C) Ttaxxke
yBENIMYMBAJIACh B TOJCTOH KHIIKe. OTH JaHHbIE TMOKa3bpiBaloT, 4ro NX-13 crmocoben
BOCCTaHABIIMBATH OAJIAHC MEXIY BOCHAIUTEIbHBIMH M MPOTHBOBOCIIAIINTENIbHBIMUA OTBETAMH B
TOJICTOU KUILIKE MBIIIEH C KOJIUTOM.

IIpumep 16. DddexTuHocte NX-13 B Mononykineapubix  Kuerkax
Ilepudgepuueckoit Kposu Yenosexa

Beseoenue

JIronu, crpagarompe ot GonesHu KpoHa M S3BEHHOIO KOJHMTA, UMEKOT THIIEPAKTHBHbIC
UMMYHHbIE KJETKH C BBICOKOH pacnpOCTPaHEHHOCTBIO BOCHAJIUTENBHBIX —CYONOmyIsaLuii
JOKaJbHO B JKENyJOYHO-KHIIEYHOM TpakTe M CUCTeMHO B KpoBu. (ClenoBaTesbHO,
MOHOHYKJIEapHbIE KJIETKH, BbiAeNeHHble U3 nepudeprueckoii kposu (MKIIK) nanumentos ¢ B3K,
YacTO JAEMOHCTPHPYIOT MHOTHE M3 YCTOWYHMBBIX BOCIAJMTENIBHBIX OTBETOB, HAOIIONAEMbIX B
cimsuctor  obosmouke JKKT wu3-3a OKpyKaromie cpenpl, B KOTOPOW OHM HAXOASATCS, W
IeHEeTUYECKUX aHOMAaJINH, MPUCYTCTBYIOIIMX BO BCEX KJIETKAX MHANBUAyyMa. TpaHCISILIMOHHOE
npumeHerrne NX-13 tecruposann Ha MKIIK manueHTOB € SI3BE€HHBIM KOJHUTOM U OOJIE3HBIO
Kpona nns ompeaeneHuss NMpPOTUBOBOCHAIUTENBHOrO AecTBUsS JedueHUss NX-13 Ha KIeTku
YeloBeKa.

Cnocobwt

Buioenenue MKIIK. OOpa3ipl monydand OT JOHOPOB MYKCKOTO M JKEHCKOTO TOJa,
KOTOpbl€ KJIMHUYECKH KJIACCU(PULMPOBAIUCH KAK HUMEIOIIUE YMEPEHHOE WIH TSDKeJoe
3aboneBanne. Bo3pacT u mpuHIMaeMble JIeKapCTBa HE HCIOJb30BAINCH B KAUECTBE KPUTEPHUEB
ucKimoueHust. LlenpHYI0 KpoOBb cOOMpany B TreNMapUHU3UPOBAHHbIE BaKyyMHBIE IPOOHPKU.
Lenbayro kpoBb pasBogwin 1:3 mo obwvemy crepmibHbIM (ocdaTHO-CoNeBbIM OydepHbIM
pactBopoM. LeucoSep (Greiner) mosyuanum myreM n0OaBJIeHHs CpPeAbl M pa3AesieHUs

TUM(OIUTOB € NOCIEAYIOUMM 15-CeKyHAHBIM LEHTPU(PYTrUpPOBAaHUEM HAa MaKCHUMAJbHON
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ckopoctu. Pasz0aBneHHyr0 IeNbHYI0 KpoBb nobaBmsin B mpoOupku  LeucoSep. Ilocre
uertpudyruposanust (2000 x g, 20 mmuyr) MKIIK cobupamu u3 uHTEpdaspl ¢ MOMOLIBIO
nunerkn Ilacrepa. OcraBmnecs >pUTPOLUTHI JU3UPOBAINM THUINOTOHUYECKUM JIM3UCOM U
cycrieHs3no ¢punbTpoBau uepe3 cerdarbiit GubTp 100 MxM ans kiaerok. MKIIK npombiBany u
pecycrieHANpOBal B CTEPWIBHOHN cpene Uil KyJabTHBHpoBaHUs kjierok, RPMI, conepskameit
10% ¢eranpHOll Oblubel cbiBOpOTKH, 2,5% pactBopa Hepes, 1% L-riayramuna, 1%
NeHUIMJUINHA/CTpenToMulHa, 1% mnupyBata Hatpus U 1% HE3aMEHHUMBIX AMHMHOKHCIIOT
(nonuast RPMI).

Knemounas xynomypa. Knerku-mumeHn HHKyOUPOBAIH B MOJHOM KYJIbTYPaJIbHOM Ccpene
RPMI mpu 37°C B Teuenue 24 uacoB. Knerku mHKyOMpoBamu B mpucytcTtBuu NX-13 mpu
koHUeHTpauuu oT | HM ngo 100 HM. Hcxonmnsiii pactBop NX-13 rorosunu mpu 100 MM B
mumetwicynbpokcune (JIMCO) u pa3baBisii 10 KeaeMOW KOHLEHTPALUU B KYJIBTYPAJIbHOU
cpene. Konnenrpauuu JIMCO ObLTH OTPEryIHMPOBAHBI TaK, YTOOBI SIBJISITHCS OMHAKOBBIMU IS
BCEX J103 ¥ 00pabOTOK HOCHUTEIEM. 3a IIECTh YaCOB A0 aHAJIHM3a KJIETKH CTUMYJUpPOBATIH GopOos
12-mupucrar-13-aneratom (®PMA) ¥ HOHOMHLIMHOM JUIsI CTUMYJHPOBAHHUS KJIETOYHOMN
akTuBanmy. KieTku aHanm3upoBau Ha MOJy4YeHHE JKeJTaeMbIX TaHHBIX depe3 24 gaca.

IIpomounas yumomempus. llepen cbopom kierku nakyouposann BD GolgiStop (2 Mk
GolgiStop Ha 3 ™n oOmeit cpenbl) s obOecriedeHHss BHYTPHKJIETOUYHOTO HAKOILICHHS
UTOKMHOB. KJIeTkn OkpammBaiu Ha KH3HeCIOCOOHOCTh Ha BHekjeTouHble (CD45, CD3, CD4,
CD8, CDI11b) wu sBuyrpuknerounnie (FOXP3, WJI-10, WJI-4, IFNy, TNFoa) Oenxu
NOCJIEIOBATENBHBIM CrIocoO0M. [laHHbIE OBLTH MOJYYEHBI ¢ MOMOINBIO MPOTOYHOIO LIUTOMETPA
BD FACS Celesta u mpoanamu3upoBaHbl ¢ HCIOJb30BAHWEM MPOTPAMMHOIO OOeCreueHus
FACS Diva. HexusHecnocoOHble ¥ HECHHIJIETHbIE KJIETKH HCKJIIOYaId U3 aHanu3a. JlaHHbIE
npezacTasieHbl B Buae nporeHra CD45+ kinerok i % KU3HECTTOCOOHBIX CHHIJIETOB.

Pesyiomameot

B ofpasuax s3BenHoro komuta NX-13  cHmwkan mnpoueHt CD4+  T-kierok,
nponyuupyromux TNFa (®@ur. 12A) u IFNy (®ur. 12B), npu 5TOM 3HAYUTENBHOE CHUKECHHUE
HaOMroanocy B o0eux momyssiuusx npu KoHueHtpauusx 10 HM wu Beime. Xots mpu 1 HM
3HauuTeNbHOrO CHIDKeHNss TNF He HaOnronanu, TeHIEHIIMHU K CHHYKEHHUIO COOTBETCTBOBAIH TEM,
KOTOpble HaOmromanu mnpu Ooyiee BBICOKMX KOHUEHTparusx (®ur. 12A). Hamporus,
3HauntenpHOe cHIwkeHne IFNy HaOmonamn naxe mpu 1 HM (@ur. 12B). Kpome Toro, NX-13
cHkan konmnaectBO TNFo, mpUCYTCTBYIOIIETro B Ka)KAOW KJIETKE MO JAAHHBIM HM3MEPEHHUs MO
CpenHel MHTEHCUBHOCTH (PIIyOpPECIEHLINHU TO303aBHCUMBIM 00Pa3oM.

ITonoono Ttecram SAK, NX-13 cunbHO cHmwkan kojgudectBo CD4+ T-kierok,
npoayuupyromux TNFo u WJI-4, npu xonuentpammsx scero 10 HM B MKIIK ot manueHTOB ¢
6onesubto Kpona (@ur. 13A u 13B). Kpome toro, obpadorka NX-13 yBenuduBaia mpOLEHT
NJI10+ CD4+ T-knerok npu konueHtrpauusx 50 HM u eime (®@ur. 13C), uto mo3sossier
PeanookuTh, YT0 NX-13 criocoben neldcTBOBaTh MPOPETYIMPYIOIINM 00pa3oM B AOMOJIHEHHE
K TMpsIMOMy NPOTHUBOBOCHAIUTENbHOMY d(pdexry Ha sddexkropupie CD4+  T-kierku.

Jlozo3aBrucuMoOe CHUKeHHe HaOmonanock B kierkax IFNy+ mpu Beimme 50 HM NX-13 (@ur.
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13D).

3T pe3yabTaThl MOKa3bBaloT, 4To NX-13 mpencrasisier coOOH MEPCIEKTUBHYIO MaIYIO
monekyay st aktuBau NLRX1 B kieTkax uejoBeka U Al MHTHOMPOBAHUS BOCTIAJIUTEIbHBIX
pPeaKLuii.

IIpumep 17. IpdexTtuHocte NX-43 B Mbimnnoii Moaean AneHoOKapuHHOMBI

Beeoenue

JIeBIHOCTO  MATH  HPOLEHTOB  CIy4aeB  KOJIOPEKTAJbHOIO  paka  COCTABIISIOT
aJICHOKAPIIUHOMBL. AJICHOMBbI WJIM TIOJMIBI, €CIH OHU He OOHAPYXKEHbl NpPH PYTUHHOH
KOJIOHOCKOIIUH, MOTYT PAacClpOCTPAHATBCS B CTEHKY KUIIEYHHWKA M3 BIUTENUS U B KOHEUHOM
UTOT€ METaCTa3MpPOBATh MOCJIE MOMaAaHus B KpoBb win JuMy. Ecmu He cunTath paka TOJNCTON
KUIKHA | cTaanu, KOTOPbI OOBIMHO MOJKHO JIYUTh MyTEM YOAJIECHUsI MOJHITA HITH TTOPAKEHHOTO
y4acTKa, MATUJIETHSS BBDKIBAEMOCTb Masia U Kosebnercs ot 63-87% nns paka 2 craguu 10 11%
s paka 4 craauu, COrJIacHO NaHHbIM AmepukaHckoro Onkonormdeckoro O6mecta. bpumm
NOJIy4eHbl yOeauTeNnbHbIE MOKA3aTeIbCTBA TOTrO, YTO JJsI PAa3BUTHS paka HEOOXOIMMBI
CTHUMYJIUpYIOIIKE (AKTOPBl, MOMHUMO T'€HETUYEeCKOH HeCcTaOUIBbHOCTH, HEOrPAaHHUYEHHOTO
pacmpoCTpaHeHUs] M YCTOWYMBOCTH K amonto3y. JlaHHble (akTopbl, Takhne KaK MECTHBIN
AHTUOTEHE3, W3MEHEHHbIH MeTa0OoNM3M M YKJIOHEHHE OT HWMMYHHOIO HaJa30pa, NPHBENH K
NOSIBJICHUIO HOBOT'O ITOKOJIEHHUSI MPOTHBOPAKOBBIX MPEMapaToB, CIIOCOOHBIX YJIYUIIAaTh MPOTHO3
Ha MPOMEXYTOUYHBIX M MO3AHUX CTaausx. Kak UMMyHHBIN peryJsaTop, BBITOJIHSIOMNNA BasKHYIO
(YHKIMIO KaK B MMMYHHBIX, TaK U B SNHUTEIHAIbHBIX KieTKax kummedyHunka, NLRX1 moxer
CJIy’KUTb MOIIHON MMILIEHBIO JJIs1 JIEYUEHUsI KOJIOPEKTAIbHOIO PaKa.

Cnocobwt

Movuuunas mooens. Bipocibim mMbimam BALB/c BBonuau moakoskHo 5 % 10° kmeTok
kapuuHoMmbl CT26 B 3amumii nmax. Meimam exenHeBHo Beonmiu NX-43 B nose 40 Mr/kr uepes
JKEeJyOYHbIN 30HJ, HauuHas ¢ AHA 9. Mblnel B3BEIIMBAIN €XEIHEBHO, a AMAMETP ONMyXOJU
U3MEPSUIH Kakable 3 aHs BILUIOTh 10 AHs 21. Onyxonu coOupaniu mpu BCKPHITHU. Mcnonp30Bau
BTOPYIO MBIIIHMHYIO Mozenb. Mbimam APC™Y* ppomumu DSS ¢ muTheBoil BOMOMH, HaYMHASA C
BO3pacta 5 Hemenb. Mbimam BBoawiau DSS B oOweili cnokHocTH 5 aHEH 10 BO3Bpara K
cranmapTHo muTbeBol Bome. I[locie DSS wmbimam BBommmu NX-43 (40 wmr/kr) uyepes
JKEJTyOYHBIH 30HA B TEUYEHHE YeTblpex Henenb. YUepe3 dYeTbipe HeNENU TOJICTYK KHILIKY
BbIp€3aJii U MpoMbIBaiu. [oACYNTRIBAIN KOJIUYECTBO MOJMIIOB U ONPEESsId Macchl TOJICTOM
KULIKH.

Orenpeccust I'enos. Ob6myro PHK m3 omyxoneit m numMQpaTHdecKux Y3JI0B MOXKHO
NoJiyyaTh ¢ HCHoJib3oBaHueM MuHH-HaOopa Qiagen RNeasy. x/IHK wmoxHO mony4dath ¢
ucronb3oBaHueM Habopa s cuaresa k/IHK BioRad iScript. CtannapTHbIe KpUBBIE MOTYT OBITH
NOJIYYEHBbI IyTEM CEPUHHOTO pa30aBIEHUs] OYUINEHHOIO NMPOAYKTa M3 CTAHAAPTHOH peakuuu
IMP ¢ JHK-momumepaszoit Taq ¢ mocnenyromell OYHUCTKON C HCIONb30BaHUEM Habopa mis
ounctkn Qiagen MinElute PCR. YpoBHu skcmpeccun MOryT ObITh IOJNyY€HBI HCIIONB3YS
xonuvecteHHyto I[P B peampHOM Bpemenu c cynepmukcom SybrGreen Ha TepMoOLUKIEpe

BioRad CFX96 ¢ mocnenyroomieit HopManm3aluueii OTHOCHTEIBHO 3KCIPECCHU [-aKTHHA, Kak
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onucaHo paHee [12]. DkcmpeccH0 TeHOB MOKHO H3MEpATbh [Nl T€HOB, MapKUPYIOLIUX
AKTUBALIUI0O UIMMYHHOM CHCTEMBbI, TAKUX KaK BOCMAJUTEJbHbIE LIMTOKUHBI WU MOBEPXHOCTHbIE
peuenTopsl, nojasieHue umMmyHutera, Takux kak CTLA-4, PD-1 unu ARG-1, a takxe poct
OIyXOJIM U METACTa3UPOBAHUE.

T'ucmonamonozua. Oxpamennbie H&E cpesbl onyxonu u 1MM(paTudeckoro ys3jia MOKHO
NOJYyYUTh U3 TKaHW, nomenieHHOW B 10% 3alydepennsiii popmManuH 1 3a1uTON mapapuHOM.
IIpenaparbl MOTyT OBITH M3y4€HBI CEPTHHUIUPOBAHHBIM BETEPUHAPHBIM ITATOJOTOAHATOMOM C
nomMouero Mukpockona Olympus, u n300paskeHusi MOXKHO MOJTy4aTh ¢ MOMOLIBIO POrPAMMHOTO
obecrnieuennsi Image-Pro. OOpasubl MOKHO OLIEHMBATH HAa MPEOMET HAJIUYHs JICHKOLUTOB,
UHQUIBTPUPYIOIIUX B OMYXOJb, YYACTKOB HEKPO3a U JOJH MPOJH(EPUPYIOIUX OMyXOJIEBBIX
KJIETOK.

IIpomounas [fumomempus. Onyxonu u TUMQPAaTUIECKUE Y3JIbI MOTYT OBITh TOMEIICHBI B
oypep RPMI/®BC, comepxkammii komnareHasy (300 Em/mn) u JAHKasy (50 En/mum) nns
paciieruieHus. TkaHU MOXKHO pacuieruisaTh B TedeHre 60 MunyT npu 37°C npu nepemMeliuBaHuu.
[TonyueHHBIE KJIETOYHBIE CYCIIEH3MH MOXKHO (MIIbTPOBaTh uepe3 cerdarsie GuibTpbl 100 MKM,
nearpudyruposamn (300 x g, 8 mMuHyT) U npombiBanu cBexkuM RPMI Ilocne ¢unbrpanmn
NOJIYYeHHBIX CYCHEH3MH OTAEIbHBIX KIETOK, UMMYHHBIE KJIETKH MOTYT OBITh OYHINEHBI
rpagueHToM 40% mnepkosula, CoAEepsKallero KJIEeTKH, KOTOpbIM MokpbiBaiu 70%-blii pacTBOp
nepkoita. Ilocne nentpudyrupoBanust wuHTEpdasy MOXKHO coOMpaTh U MPOMBIBATH IS
NOJIy4eHUs1 OOOTaIleHHBIX (PAaKIUH HMMMYHHBIX KIETOK. KJIETKH MOXHO METHTh CMECHIO
BHekjIeTouHbIX (CD45, CD3, CD4, CD8, CD19, NK1.1, CD25, F4/80, CD11b, Grl, CX3CRI1,
CD64, CD40, CTLA4) u Buytpukierounsix (Tbet, RORyT, FOXP3, U®Hy, W17, WUJI10,
rpan3uM B, iNOS) aHTHuTEN C MOCIEAYIOIUM OKpPALIMBAHUEM JXUBBIX KJIETOK B 96-JyHOYHBIX
riaHmerax. /laHHpie MOTYT OBbITh MOJYYEHBI C HCMOIb30BaHHEM NMPOoToYHOro nuromerpa FACS
Celesta ¢ mporpammubim obecnieueHriem FACSDiva.

Pezyiomamut

Monenb conunnoi onyxonu CT26 npencrasisier coO0i BBICOKOUMMYHOTEHHYIO MOJIEb
KapLHOMBI, YTO JIeJlaeT €€ LIEHHOW MOJEJbI0 MPHU OLEHKE HOBBIX TEPANEeBTUYECKUX CPEACTB.
HNuruburoper NLRX1, Takue kak NX-43, yMEHbIIAIOT pa3Mep OMYyXOJH IO CPABHEHHIO C
HeoOpabotanHbiMH KOHTpoJsimu (Dur. 14A u 14B). IlpumeuaTenbHO, YTO yMEHbLICHHE
auamerpa omyxoyid Habmromanu meHee uyem uepe3 10 mHel mocie Havanma yedenumst NX-43.
Mexnay tem, depe3 12 nHel nedeHus: oOiias Macca ONMyXoJId YMeHbIIWiIach oosee uem Ha 70%.
B Mozenu KonopekTanbHoro paka APC™Y* (dur. 15A u 15B) nocneBocnantuTeNbHOE JedeHne
NX-43 ymMeHbIIaao KOJHUYECTBO MOJIUIIOB TOJICTOW KHUIIKH M OOIIYIO OMyXOJIEBYIO HArpy3ky (o
4eM CBUAETEIBCTBYET Macca TOJCTOH KUIkH). OKUAAeTcs, YTO THUCTOJOTHYECKH JIaHHBIE
s¢dexTer OynyT KOppenmpoBaTh C yBEIHMUYEHUEM JOJH JICHKOIWMTOB, WHOUIBTPUPYIOIIUX B
onyxonb. OKHUIaeTCs], YTO SKCIPECCHs] T€HOB, aKTUBUPYIOLINX UMMYHHYIO CUCTEMY, BO3pPACTET,
B TO BpeMs KakK CyNpEeCCHBHbIE I'eHbl OyAyT nojasieHbl. C MOMOIIBIO MPOTOYHOM LIUTOMETPUHN
OKUAAETCs YMEHbIIEHWE KOJIMYECTBA CYIPECCUBHBIX THUIOB KJIETOK, Takux Kak Treg umum

CynpeCCOPHBIC KIIETKU MHUEJIOUIHOTO MPOUCXONKACHHA, U OXUAACTCA YBCIUMYCHUEC KOJIUYCCTBA
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AKTUBUPOBAHHBIX LIMTOTOKCUYECKUX T-KJIETOK U rpaH3UMHBbIX B+ Kierok.

IIpumep 18. IpdexTusHocte NX-43 B Moaenun BupycHoit Undexnuun

Beeoenue

Kak ceHcop BUpYyCHOIN HYKJIEMHOBOW KHCJIOTHI U moaysTop nyteit MAVS u STING,
NLRXI1 urpaer neHTpajJbHYIO pOjib B OTBETE Ha BUpPYCHI. [lelicTBurenbHo, BaxkHocTh NLRX1 B
IPUPOTHOM OTBETE HAa BUPYCHI ObLIa BBIIBJICHA Ha MOAENSIX BUpyca rpumnna, rematuta C, BUY u
repneca [7, 9, 12, 14]. XoTa CIOXHOCTh OOLIEr0O MMMYHHOTO OTBETA PA3JIMYAETCS] MEXKIY
BHUPYCaMH, SICHO, YTO B K&XXAOM U3 HUX NpucytcTBytoT NLRX1-onocpenoBanHble MEXaHU3MBI C
HUCXOMAMMMHU 3(dexTamu Ha 3KchpeccHo HHTep(epoHOB Tuma | M BbIBEIEHHE BHUpYCa.
IIpennonaraercs, uto uaruOupoBanne NLRX1 crneuududeckumyu MHrHOUTOPaMU AKTHBUPYET
UMMYHHBII OTBET, MPEAOTBpAIlaeT YKJIOHEHHEe OT UMMYHHOTO HaJ30pa XO3siIMHa U MO/aBlieHUe
UMMYHHHUTETA, 1 MHULUHUPYET NMyTH BbIBeAeHHUs BHpyca. [t moareepkaeHus 3¢h¢GeKTHBHOCTH
NX-43 MOKHO UCTIONB30BATh MBIIIMHYIO MOZIETh HH(EKLNU BUPYCOM IPUTITIA.

Cnocobwt

Mboruunan mooens. Meimein C57BL/6 nukoro tuna B BO3pacte 8-10 Hemenb MOKHO
aHeCTe3UPOBaTh MyTeM WHTASIIUU H30(uypaHoM. Mpblmeil MOXXKHO HHQULIMPOBATh TPUIIIIOM A
(HIN1) unTpanazampHO mpu TUTpe 3apaxkenus 350 Ooe/mpiub [37]. Mblmeil MOXKHO JI€UHUTh
NX-43 exenneBHo B no3ax 10, 20 m 40 MI/Kr mepopajsbHO 4Yepe3 JKeNyIOYHBbIA 30HI HIIH
BHYTPUBEHHO NyTEM HMHBEKLUH B XBOCTOBYIO BEHY. MbIllleli MOKHO B3BEIIMBATh U OLIEHUBATh
€XEIHEBHO B TeueHue 14 nHel. Mblmel MOXHO NMOABEPTHYTh 3BTaHa3uu Ha 1HU 3, 7, 11 u 14
I WU3MEpPEeHHs TUTPOB BUpPyCa B JIETKMX M IOJyY€HUS HMMYHHBIX OTBETOB C IOMOILBIO
3KCIPECCUH T€HOB U NMPOTOYHON LIUTOMETPUU.

Tump eupyca. I'oMoreHaTsl JErKMX MOXKHO NOJYYUTb U3 MbIeH, HEOOpaOOTaHHBIX U
obpaborannbix NX-43. Kiaerku MDCK MOXHO BbIpamiuBarh A0 KOH(JIFOSHTHOCTH B
LHIECTUIYHOUHBIX IUIaHmeTax. llepen skcrmo3unuedl KJIETKM MOXHO TIPOMBITB OT CPEAbl,
comepxkaiieit cbiBOpoTKy. CepuitHble pasBereHus oOpasia BUPYCa MOMKHO MPOBOIUTH B
0eCcChIBOPOTOYHOM KYJIbTypasibHON cpene, comepkameit ¢pakuuto V BCA. Kietku MoHO
uHKyOupoBarb ¢ 1 mi passenenus Bupyca npu 37°C B teyenne 1 yaca. CymepHaTaHT MOXKHO
yAQIATh, @ KJIETKM MOXHO NpPOMBIBaTh. KieTkn MOXHO MOKpbIBaTH cMecbro arapa MEM u
UHKYOHpOBaTh B TedeHHe 72 dacoB. [IOKpbITHE MOJKHO yHIAJsATh, & JIYHKH MOXKHO OKpAIIMBAThH
KPHUCTAJUTHUECKUM (PUOJETOBBIM. MOXKHO MOACYUTATh CAaMOE€ HH3KOE pa3BelCHHUE, ComepiKalnee
He MeHee 50 Orsmex.

Oxenpeccusn 'enos. O6myro PHK n3 nerkoro MOXHO NOJy4aThb € HCIOJIb30BAHUEM
muan-Habopa Qiagen RNeasy. k/IHK MoHO monmy4ats ¢ HCIOJIb30BaHUEM Habopa Uil CHHTE3a
k/IHK BioRad iScript. CraHmapTHble KpUBbIE MOIYT OBITH MOJYYEHbI NMyTEM CEPUIHOTO
pa3baBiIeHUsT OUUIIIEHHOTO NpoAykTa u3 cranmaptHoi peakiuu [P ¢ JIHK-nonmumepasoii Taq ¢
NOCJIENYIOLIe OYHCTKON C ucrnonb3oBaHHeM HaOopa mnst ounctku Qiagen MinElute PCR.
VYPOBHH 3KCIIPECCHU MOTYT OBITh IMOJIyY€HBI UCHOJB3Yys KojuuecrBeHHyro I[P B peampHOM
BpeMeHu ¢ cynepmukcoM SybrGreen Ha Ttepmorukiepe BioRad CFX96 ¢ mocnenyromeit

HOpMAaJIM3alliell OTHOCUTEJIBHO SKCIPECCHH [-akTHHA, Kak omucaHo paHee [12]. Dkcmpeccuro
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reHa MoxxHo usMepsTsb it UJI-6, nntepdepona-anbha, uarepdepona-oera, Stat2, Oasla, RIG-I
u MAVS.

IIpomounas I{lumomempus. Jlerkue MoryT ObITb Hape3aHbl Ha MaJIeHbKHE KyCOYKH U
nometeHsl B Oypep RPMI/®BC/CaCly, conepxkammii komarenasy (300 En/mi) u JIHKazy (50
En/mn) nns pacmennenust. Tkanu MokHO paciueruiath B TedeHue ot 60 no 90 munyT npu 37°C
npu mnepemMeumuBaHUU. IlomydeHHbIE KIIETOYHbIE CYCIEH3UHM MOXKHO (UIBTPOBaTh uepes
ceryarbie GuibTpbl 100 MkMm, nenrpudyruposaiu (300 x g, 8 MUHYT) U MPOMBIBAJIN CBEKUM
RPMI. DpuTponuThl MOJKHO JIM3UPOBATH TUITOTOHHMYECKUM JIU3UCOM U YAAISTH (QUIBTPOBAHUEM.
KneTku MOXXHO MpOMBIBaTh W BBICEMBATH HA IUIAHIIETHI JUI OKPAIIMBAHUS U MPOTOYHOU
uToMerpur. KileTku MOJKHO MEeTHTh cMechio BHekiieTounbix (CD45, CD3, CD4, CD8, CD19,
NK1.1, CD25, F4/80, CDI11b, CDllc, Grl, CX3CR1, CD64, SiglecF, Ly6C) u
BHyTpukjeTounbix (Tbet, RORyT, FOXP3, W®Hy, WJ6, WNJI10, UDPHbL) anTuTen c
MOCJIEAYIOUINM OKPALIMBAHUEM JKHUBBIX KJIETOK B 90-JYHOUHBIX IUIaHImerax. JlaHHble MOTYT
ObITh TONy4eHBI ¢ Hcnosnb3oBaHueM mportoyHoro muromerpa FACS Celesta ¢ mporpamMmmHbIM
obecneuennem FACSDiva.

Pezyniomamot

Ilepeuunast s¢¢exktuBHocTs NX-43 B maHHOW Momenu WH(PEKIHM Tpunma A MOXKET
3aKJII0YaThCS B OLEHKE TUTPOB BUPYcoB. IIpu marnomposarnnn NLRX1 nporaosupyercs 6onee
BBICOKAs] UMMYHHAsI aKTUBALUs M MHTEP(EPOHOBBIN OTBET, KOTOPBIE, KaK OKUAAETCS, IPUBEAYT
K CHIDKEHHIO YPOBHS BHPYCa B JIETKUX U OOecredar BbIBe€HHE paHblle, YeM y MbIIel, He
NOoABEpramuxcs JeueHno. Kak ykazaHo, 0’KUaaeTcs, 4To JaHHOE BhIBEIEHHE 00ECTIeUNBAETCS
NOBBIIIEHHON SKCIpeccrel nHTeppepoHoB | THNA M BOCHMANUTENbHBIX LUTOKUHOB, TAKUX KaK
NJI-6. IIporHo3upyercsi, yTo oOJerdeHre BbIBEIEHUS BHpyca MpUBENET K Ooyee ObICTpOMY
BOCCTAHOBJICHHIO Beca IMoCie HadainbHOH (a3el  umHbpexnmu. Ilpeamonaraercs, dTO
AKTUBUPOBAHHBIN UMMYHHBII OTBET NPUBEJET K YBEIMUEHUIO COAEP KaHUs BOCHAIUTENbHBIX T-
KJIETOK, Makpo(aroB 1 HEUTPOPHUIIOB B JIETKUX BO BpeMsi HH(EKIIHH.

Hpumep 19. DpdexTuBHocts NX-13 npu undpexuuu, Bbi3BaHHoi Clostridium
difficile, B xauecTBe MOAEM 0AKTEPUATBHONH HH(PEKINH

Begeoenue

WUndexuus, sozBanHas Clostridium difficile, TpynHO monmaercss JIEYEHUIO KUIIEYHOM
uHpeKIMHu B CBSI3U C NMPUMEHEHHEM AHTHOMOTUKOB, IMOSIBJIEHHEM IITAMMOB, YCTOWYHBBIX K
aHTHOMOTHKAM, U BBICOKOH uacTtoToi perunuBoB. C. difficile MOXXHO KOHTPOJNHUPOBAThH MyTEM
KOHKYPEHTHOTO HMHTHOMPOBAHUS, KOTOPOMY CHOCOOCTBYIOT HATHBHBIE KOMMEHCAJIbHBIE
mraMMbl Oaktepuii. [yt obyierdeHus: MOBTOPHOTO POCTa JAHHBIX OakTepwii MOCie MpuemMa
aHTHOMOTHKOB mpennojaraercs, 4ro akrusauuss NLRXI1 monmymupyer UMMyHHBIH OTBET B
OTHOLIEHUU TOJieporeHHol cpenpl. Jlnsi ouenkn sddexruBHOcTH NX-13, MBI MOXKEM
UCTIONBb30BATh MBIIINHYIO MOJeNb HH(peKIH, BbzBaHHOH C. difficile.

Cnocobwt

Muvmuunas mooens. Meiuetn C57Bl/6 nukoro tuna moxso unpuiuposars C. difficile

MEPOPAIBHO Uepe3 KEeNyAOUHbIN 30HA. Mbiel MoxHO jeuntb NX-13 exeaneBHo B aoszax 10,
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20 u 40 Mr/Kr mepopanbHO uepe3 JKeNyIOYHBbIH 30HA WU BHYTPUBEHHO NyTE€M HHBEKLIHUU B
XBOCTOBYIO BE€Hy. MbIllleld MOXKHO B3BEIIMBATh U OLICHUBATH €KEIHEBHO B Te€UeHUE 12 AHEN.
Mpiieit MOXXHO TNMOJBEPrHYTh 3BTaHa3uu Ha AHU 4, 8 u 12 nnsa musmepenus komudectsa C.
difficile B KuII€YHHKE U TIOJYyYEHHs UMMYHHBIX OTBETOB C IOMOIIBIO SKCIIPECCUU T'€HOB U
MPOTOYHOIN LINTOMETPHUH.

Konuuecmso C. difficile. Tomorenatel (exanuii MOXHO TOJYYUTh U3 MBIIIEH,
HeoOpaboTaHHbIX U 0OpaboranHHbIx NX-43, u kojudectBo C. difficile MOKXHO oOmnpenensith ¢
HCIOJIb30BAHHUEM CTaHJAPTHBIX METOOB.

Oxrenpeccus I'enos. O0uryro PHK U3 kuieuHuKa MOXHO MOJIy4aTh C MCTIOJIb30BAHUEM
muan-Habopa Qiagen RNeasy. k/ITHK M0OxHO mony4ats ¢ HCIIOJIb30BaHHEM Habopa it CUHTE3a
k/IHK BioRad iScript. CtaHmapTHble KpuUBbIE MOIYT OBITh MOJYYEHbI NMyTEM CEPUIHOTO
pa3baBiIeHUsT OUUIIIEHHOTO NpoaAyKTa U3 cranaapTHoi peakiuu [P ¢ JIHK-nonmumepasoii Taq ¢
NOCJIEYIOUIeH OYHCTKON C ucmonb3oBaHMeM HaOopa mnst ounctku Qiagen MinElute PCR.
VYPOBHH 3KCIIPECCHH MOTYT OBITh MOJIy4EHBl UCHOJB3Ys KojuuecrBeHHyro I[P B peampHOM
BpeMeHH ¢ cynepmukcoM SybrGreen Ha Ttepmonukiepe BioRad CFX96 ¢ mocnenyromeit
HOpMAJTH3aIell OTHOCUTENIBHO 3KCIPECCHH [-akTHWHA, Kak omucaHo paHee [12]. Dxcmpeccuro
rera MoxkHO m3mepsith st UJ110, MJI6, ST00AS8, S100A9 u DefB1.

lIpomounas [{lumomempus. KuimedHuk MOKeT ObITh Hape3aH Ha MaJICHbKHE KYCOUKU U
nometneHsl B Oypep RPMI/@BC/Hepes, conepxkammmii koymarenasy (300 Ex/mun) u JIHKazy (50
En/mn) nns pacmermenus. TkaHum MOXXHO paciieruiate B TedeHue 60 munyT npu 37°C mpu
nepememnBaHuU. IlonyueHHbIE KJIETOYHBIE CYCIIEH3UHM MOXKHO (PUIBTPOBATH depe3 ceTdaThle
¢unbTpel 100 MM, nerrpudyruposanu (300 x g, 8 MuHyT) U npombiBanu cBekuM RPMI
OpUTPOLUTEl MOXXKHO JIM3MPOBATH TUIIOTOHUYECKUM JIM3UCOM U YAANATh (UIBTPOBAHHEM.
KneTkn MOXHO NpOMBIBaTh M BBICEMBATh HA IUIAHINETHI U OKPAIIMBAHUS JUIl IMPOTOYHOU
nuromerpun. KieTkun MOXKHO MeTHTh cMechio BHekseTouHbix (CD45, CD3, CD4, CD8, CD19,
NK1.1, CD25, F4/80, CDI11b, CDllc, Grl, CX3CR1, CD64, SiglecF, Ly6C) wu
BHyTpukjeTouHbix (Tbet, RORyT, FOXP3, W®Hy, WJ6, W10, WNJI17) anturen c
MOCJIEAYIOUIUM OKPALTMBAHUEM JKUBBIX KJIETOK B 90-JIyHOUHBIX IUIaHImeTax. J[aHHble MOTYT
ObITh TOJIy4eHBI ¢ Hcmosb3oBaHHeM mpoToyHoro muromerpa FACS Celesta ¢ mporpamMmmHbIM
obecnieuernnem FACSDiva.

Pezyniomamut

Ilepeuunast >¢dextuBHOoCcTE NX-13 B nmaHHoW Mmopenn uH(pexunu, Bbi3BaHHOW C.
difficile, MOXeT 3aKIIOYaThCS B OLIGHKE KOJM4YecTBa OakTepuil B KuiIeyHHKe. [Ipu akTuBanmm
NLRX1 nporHo3upyetcst 6osiee BbICOKasi IMMYHHasl TOJIEpaHTHOCTh U oTBeThl MJI-10, koTOpBIE,
KaK OXXHMIAETCs, MPUBEAYT K CHUKEHUIO YPOBHS MATOr€HHBIX OAKTEPHH B KUIICYHHKE 32 CUET
YCKOPEHHOTO MOBTOPHOIO POCTA KOMMEHCAJNbHBIX LITAMMOB. biaronapsi JaHHOW MOBBILIEHHON
TOJIEPAHTHOCTH OXHJAeTCs Oojiee HU3KHH YpOBEHb IIOBPEKACHUS TKAaHEH B pe3yJbTare
yBenueHus: oreera Treg mo orHomeHutro k kierkam Thl7 B Tojcroi kumke oOpaOOTaHHBIX
mpiuei. IIpu ymensimenun Thl7 oxupaercss CHUKEHHE KONMMYECTBA HEUTPO(PHIOB B TOJICTON

KHIIKE 1 3KCIIPECCUU HpOTI/IBOMI/IKpO6HbIX NEIITUAOB. Omnnaercx, 4YTO MMMYHOJIOTUYCCKUE U
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MUKpOOHbIE M3MEHEHUs], BbI3BaHHbIe NX-13, yMEHbIIAT NOTEPIO BeCa U MOKA3aTeIN aKTHBHOCTH
3a00JI€BaHMsL, UTO MPHUBEIET K MEHEE TSKEJIOMY 3a00JIEBAHHIO U YCKOPUT BBI3IOPOBIIEHHE.

Hpumep 20: llpumenenue NX-13 pas Jleuenuss Auadera 1 tuna (CA1)

Beseoenue

IIpennonaraercs, yto NX-13 u apyrue aronuctel NLRX1 OyayT s¢¢dexkTuBHbIMU ITPH
nedeHun auadera 1 Tuna.

Cnocobu

Mo, Mpimeit NOD moxxHo mpuobperats y Jackson Laboratory m pasmernats B
BEHTHJIUPYEMBIX CTEJUIAXKaX B CIELHAJBHBIX YCJIOBHAX, CBOOOAHBIX OT MAaTOTe€HOB. Mpblmei
MOJKHO CONeprKaTh B MOMELICHUSX JJISl )KUBOTHBIX. BCce SKCIeprMeHTabHbIE TPOTOKOJIBI OYAYT
onoOpenbl KomureToM mo yxoay 3a >KUBOTHBIMU ISl TaOOPATOPHBIX HCCIENOBAHUN U OyAyT
COOTBETCTBOBATh WJIM IPEBOCXOAUTH PYKOBOZSINNME NPUHLUIBI YrpasieHus braromomyuws
JlaGoparopueix JKuBorHeix HarmonaneHoro HWHceTuTyTa 3apaBOOXpaHeHHs € TOJIHTHKH
CaHUTAPHO-3MTUIEMUOJIOTHYECKON CITYKOBI.

Oyenxa maccel mena u moiepanmHocmu K 2moko3e. Bce MpIM MOryT OBITH
OTpeiesIeHbl KaK HOPMOTJIMKEMUYeCKHe (YPOBEHb IIIIOKO3bI B KPOBU HATOIIAK HIDKE 250 mr/mn)
U WMeThb ONWHAKOBYH Maccy (20 £ 1,5 r) no Hadanma wucciaenoBaHUs. MBbIed MOKHO
€KEHEe/IeJIbHO B3BEIIMBATH M OCMATPHBATh HA MPEIMET KIWHHMYECKHUX NPU3HAKOB OOJIe3HH
OCJIeTNIEHHbIMU  Hccnenosatensamu. Ilocne crangapraHoro 12-4acoBoro rojionaHusi ypOBEHb
TJIFOKO3bI MOXKHO u3MepsiTb ¢ mnomompio rimokomerpa ACCU-CHEK® (Muanuanamnosnuc,
Wnnnana). KpoBb MOXKHO coOupath uepe3 OOKOBYIO XBOCTOBYIO BEHY U IOMELIATh B MPOOUPKH
1151 3a00pa KA IPHONW KPOBH.

T'ucmonamonozus. Cpesbl NOIKeNyJOUHON kene3bl u3 uccnenaosannii NOD Ha mblmax
MOXHO (ukcupoBatb B 10% 3a0ydepeHHOM HeWTpanbHOM (opManuHe, MOo3Ke 3aJHUBaTh
napapuHOM, a 3aTeM Jnenatb cpe3bl (5 MkM) U okpammBate H&E nis rucronorudeckoro
uccnenosanus. Cpes3bl MOXHO OleHeHHMBaTh MO wmkajge oTr O 10 4, B 3aBUCUMOCTH OT
UHQUIBTPAMH JTUM(POLIUTOB, MOBPEKACHUS KIETOK U 3PO3UH TKaHEW, U JaHHbIE MOTYT OBITh
NPOAHAM3UPOBAHBI KAK HOPMAJIM30BAHHBIN CBOIHBIN OaJLT.

Cmamucmuyeckuii ananu3s. Tlapamerpuueckie JaHHbIE MOTYT OBITh NMPOAHAIN3UPOBAHBI
C HCHOJIb30BaHUEM AMCIIEPCHOHHOIO aHAIN3a, 3a KOTOPBIM CleAyeT METOJ MHOKECTBEHHOTO
cpasHenus Llledde. Hemapamerpuueckne naHHbIe MOTYT OBITh MPOAHATU3UPOBAHBI C TIOMOLIBIO
U-kpurepuss MaHnHa-YUTHH, 32 KOTOPBIM CI€Aye€T KPUTEPUH MHOXKECTBEHHOIO CpPaBHEHUS
Janna. J{MCTIEpCHOHHBIA aHAJIA3 MOXKHO BBITIOJHSATh C HUCIOJB30BAaHUEM OOINEel JTUHEHHON
monesu SAS, usnanue 6.0.3 (SAS Institute). Cratuctudeckasi 3HAYMMOCTb MOXKET OBbITh OIICHEHA
npu P <0,05.

Pezyniomamot

lIpeononaeaemcs, umo NX-13 cuudicaem ypoeens 2ni0KO3bl 6 KpOBU HAMOWAK U
yeenuuueaenm ypoeens UHCYIUNHA 8 MbIUUHON MoOeau ouabema | muna.

Hnsa onpenenenust BiausiHug NX-13 Ha MOAYISLUUIO TIMKEMUYECKHUX YPOBHEH B

MbiinHOW Mozenu C/I1 TecT Ha ypoBeHb I'NIFOKO3bI B KPOBU HATOILAK MOXKHO BBINOJNHATH Ha 0,
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1, 3, 4,5, 10 u 11 nHegenro nocye Havana uccienosanus. [Ipeanonaraercsi, 4ro pe3yJbTaThI
MOKaXYT, YTO MbIUH, noiy4asmue NX-13, umeror Oojiee HU3KHE YPOBHHU TJIFOKO3BI B KPOBHU
IocJIe Mepuoaa ronofaHuss B TeueHue 12 dacos. IlapamnenbHO ¢ 3TUM YpOBEHb HWHCYJIMHA
MOXKHO OLIEHHTh Ha S5 Henese, W OXKHIAETCsA, YTO pPe3yJbTaThl IMOKAXYT, YTO Y MBbIIIEH,
nojy4aBmux NX-13, 3HAUNTENBbHO NOBBIIIAJCSA YPOBEHb HHCYJIMHA B IUIa3Me.

llpeononaeaemcs, umo NX-13  yayuwum  KIUHUYECKUE — 2UCMONAMONOSUYECKUE
HOPadceHUust NOONCETYOOYHOT dicene3vl U eocnanerue 6 mviuunoil mooeau NOD. J{ns oueHku
TUCTOIATOJIOTHYECKUX TopakeHui B MbIHON Mogenu CJ{1 momkenyaouHyro *Kejie3y MOXKHO
cobupatp u ¢uxcupoarb 10% dopmanuHoM. 3aTeM Cpe3bl MOMKETYIOUHON KeJe3bl MOTYT
ObITh OkpameHsl H&E u uccnenoBanbl moa Mukpockornom. [Ipeanonaraercs, 4To pe3ysbTaThl
MOKaXyT, 4TO JjedeHue NX-13 3HaUUTENbHO CHMXKAET KIMHUYECKHE THCTONATOJIOIMYECKUe
MOPAKEHHsI B TOKETYAOYHON SKeIe3€ y MBILUICH MO0 CPABHEHHMIO C MBIIIAMH, MOJYYaBIIUMHU
HOCHUTEITb.
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Y B Ka)JOM Ciydae He3aBHCHMO BbIOpaH u3 rpymmsl, Bkmtouarommeit NRS O, S, C(R®), u
CR’;

Al A%, A’ A" u A’ B KaXIOM Cllydae HE3aBHCHMO BbIOPAHbI M3 TPYMIIBI, BKIIOYAOLIEH
NuC;

Rl R?, R} R* R’ u RS korma oHM NpPHCYTCTBYIOT, B KaKIOM CIy4ae HE3aBHCHMO
BBIOpaHbl W3 TPYIIbI, BKIIOYAOINEH BOAOPOI, THAPOKCH, ALETWI, TajJoreH M KapOOKCHI,
3aMeINeHHbIH WM He3aMeLIeHHBbIH (parMeHT, BBIOPAHHBIH M3 IPYIIIBI, BKIKOYAOIIEH aMUHO,
QNIKWJI, QJKOKCH, KapOOKCHANKWI, alWi, aliJaMAHOAPWI, AapUIAJKWI, TeTePOaKIII,
reTePOATKOKCH, TIeTepOKapOOKCHANIKMI, TeTepOaliy, TeTepOoaLMIaMHHO, TeTepoapui U
reTepOAPHITAJIKILII, U JIFOOYI0 KOMOMHALIMIO BBIIIETIEPEYHCICHHOTO, TIPH YCJIOBHH, YTO JIFOOOM U3
R! R? R® R* w/unu R’ B nanHoM Konblie oTcyTeTByeT, koraa Al A2 A3, A* w/unu A’ B nansOM
KOJIbIIE, COOTBETCTBEHHO, MpeACTaBIsieT coboit N; u

R’ B Ka:k70M Cllydae HE3aBHCUMO BbIOpaH M3 rpymmbl, Bkmouaromeii =0, =S u =NR®.

2. Coequnenue no n. 1, rae:

1o MeHbIIei Mepe oanH X npencrasisier cobdoii C;

Y mexay konbliom D u kombliom A BbIOpaH u3 rpymnsl, Bkmrouarommei O, S, C(R®),; u
CR’;

1o MeHbIeii Mmepe onun u3 Al u A’ B xonbue A npencrasnser co6oii C;

A’ B xonblie A mpencTapiser coboii C; u

A’ B xosiblie A mpescTapiser coboii N.

3. Coenunenue 1o 1. 2, rae kaxabii X npexacrasisier codoi C.

4. Coenunenue no 1. 2, rae Y Mexay konsuoM D u xonbiioM A npencrasisier co6oii O.

5. Coemunenue no . 2, tie A', A%, A’ u A* B xonbue A npencrapstoT coboii C.

6. CoenuHenue 1o M. 2, rae mo Menbiueiit Mepe onun u3 R, R% R* u R* B xonbie A He
npencTaBisieT coO0i BOJOPON.

7. CoenuHenue 1o 1. 2, rae mo MeHbineil mepe omud u3 R! u R* B kxonbue A He
NpeACTaBIsieT COOON BOIOPOS.

8. Coenunenue 1o 11. 1, rae:

Kaxnbiid X npencrasisier coboit C,

Y mexny kosbiioM D u konbiom A npeacrasisier coboi O;

Al A%, A’ u A* B xonbie A mpeacTaBasioT coboii C; u

A® B xonbLie A mpeacTaBiser coboii N.

9. Coenunenue 1o 1. 8, rae mo MeHbineii mepe oaun u3 R!' u R* B kxonbue A He
NpeACTaBisieT COOOH BOJOPO.

10. Coenunenue no 1. 1, rae:

Kaxnplid X npencrasiser coboii C,

KaXplid Y npencrasisier coboii O;

Al A%, A’ u A* B kaxxom u3 konblia A 1 koJbla B npencrasnsior coboit C; u

A’ B Ka)J0M U3 KoJblia A 1 KoJbla B mpezncrasnser coboii N.

11. Coenunenne mo n. 10, roe mo menbmieii Mepe onun u3 R' u R* B xonbue A u no
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MeHblel mepe onul u3 R! u R* B konblie B He mpencTaBsioT coboii BOIOPOS.

12. Coenunenue no 1. 1, rae:

1o MeHblIel Mepe oanH X npencrasisier coboit C;

Y mexay kosbliom D u kombliom A BbiOpaH u3 rpynnbl, Bkmtouaromei O, S, C(R®), u
CR’;

A? 1 A3 B kosblie A npeacTaBsoT coboii C; u

A’ B Kosiblle A mipesicTaBIsieT coboit N.

13. Coenunenue no 1. 1, rae:

1o MeHblei Mepe oauH X npencrasisier codoii C;

1o MeHbIeil Mepe onun u3 Al u A® B xonbue A npencrasnser co6oii C;

A’ B xonbLie A mipencTasiser coboii C;

A® B xonblie A mpeacTaBiser coboii N; u

no mMenbineii mepe oxun u3 R, R2, R? u R* B komblie A He npefcTaBiseT coboil BOAOPOA.

14. Coenunenue no 1. 1, rae:

A°® B xonblie A mpeacTapiser coboii N; u

R! B xonblie A He peacTapseT coboii BOTOPO.

15. Coenunenue o n. 1, IBASIFOLEECS CHUMMETPHUYHBIM.

16. Coenunenue 1o . 1, IBsFOLEeCS AaCUMMETPUIHBIM.

17. Coenunenue no 1. 1, umeromee GopMyy:
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18. Criocob nedyeHus: COCTOSTHUS Y JKMBOTHOTO COEIUHEHMEM I0 JroOoMy u3 mm. 1-17,
BKJIIOYAIOINMHA BBeneHHe H(P(PEKTHBHOrO KOINYECTBA YKA3aHHOTO COEIUHEHUS ITaHHOMY
’KMBOTHOMY, T'leé YKa3aHHOE COCTOSHHE BBIOPAHO W3 TPYMIIBbI, BKIIFOYAIOIIEH BOCHAJIHUTENBHOE,
UMMYHOOIIOCPEIOBAHHOE I XPOHUYECKOE JKeNyJOYHO-KHIIeYHOe 3a00JIeBaHHE, CHCTEMHOE
UMMYHOOTIOCPEIOBaHHOE 3a00JIeBaHue; 3JI0KAYECTBEHHOE HOBOOOpa3oBaHue, U MH(EKIIMOHHOE
3aboneBaHue.

19. Cnocob® mo m. 18, oTIMUArOIMIACA TeM, YTO YKa3aHHOE COCTOSIHUE MpPEICTABISIET
co0Ol BOCMAJIMTENBHOE, UMMYHOOIIOCPEIOBAHHOE WJIM XPOHUYECKOE 3a00JIeBaHHE XKENyIOYHO-
KUIIEYHOT'O TPAKTa U BKIFOYAET BOCTIAIIUTENbHOE 3a00JI€BaHIE KUIIEUHNKA.

20. Criocob o 1. 19, oTiuyaromuics TeM, 9YTO YKa3aHHOE BOCTIATUTENIbHOE 3200 IeBaHIe
KUIIEYHHNKA BKIIFOYAET SI3BEHHBINA KOJIUT.

21. Cnocob o 1. 19, oTiuyaromuics TeM, 9YTO YKa3aHHOE BOCTIATUTENIbHOE 3a00IeBaHe
KUIIEYHHUKA BKITFOYaeT 60se3Hb KpoHa.

22. Cnocob® mo m. 18, oTnuuarommiicss Te€M, YTO YKa3aHHOE COCTOSIHUE MPEICTABISIET
co0Ol BOCTIAJIMTENBHOE, UMMYHOOIIOCPEIOBAHHOE MIIM XPOHUYECKOE 3a00NIeBaHNE XKENyIOYHO-
KULIEYHOIO TPAKTA U BKJHOYAET CUHAPOM Pa3pa keHHOI0 KUIIEUHUKA.

23. Cnocob mo m. 18, oTnuuaromuiicss Te€M, YTO YKa3aHHOE COCTOSIHHE IPEICTABISET

co0oil  CHUCTEMHOE HMMYHOOIIOCPEAOBAHHOC 3a6OJ'IeBaHI/Ie, U  yYKa3aHHO€ CHCTEMHOC
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UMMYHOOTIOCPEIOBAaHHOE 3a00JieBaHHWE BBIOPAHO W3 TPYIIBL, BKIIIOUAIOMIEH pPEeBMAaTOUIHBIN
apTPUT, PACCEeSTHHBIN CKJIEPO3, CHCTEMHYIO KPACHYIO BOTYaHKY, nuader 1 Tuma u ncopuas.

24. Cnocob mo m. 18, oTnMyaromuiicss TeM, YTO YKa3aHHOE COCTOSIHUE IPEICTaBIIsIeT
co0Oll CHUCTEeMHOE HMMYHOOIIOCPEIOBaHHOE 3abojieBaHMe, ¥ YKa3aHHOE CHCTEMHOE
UMMYHOOTMOCpeIOBaHHOE 3a00IeBaHue BKItoUaeT quader 1 tuma.

25. Cnocob mo m. 18, OTIMYANOIIMICA TeM, YTO YKa3aHHOE COCTOSHHE IMPEACTaBISET
coOOl  3JI0Ka4eCTBEHHOE  HOBOOOpa3oBaHME, M  TIJ€  YKa3aHHOE  3JI0KAYeCTBEHHOE
HOBOOOpA30BaHUE BKJIFOYAET KOJIOPEKTAIbHBIN paK.

26. Crniocob mo m. 18, OTIMYAIIMIICS TeM, YTO YKa3aHHOE COCTOSIHUE IMPENCTaBISET
co0oi WH(pEKIMOHHOe 3a00JieBaHUE, M YKa3aHHOe HH(EKIMOHHOE 3a00JieBaHUE BKIIHOYAET
WH(EKIUIO, BHIOPAHHYIO U3 TPYIIbI, BKIIOUAOLIEH BUPYCHYIO HH(DEKIHI0 W OaKTEpUATBbHYIO
UH(EKIHIO.

27. Crocob 1o 1. 26, OTIIHYAIOLIUICS TeM, YTO YKa3aHHOe WH(pEKIHOHHOEe 3a00ieBaHe
BKJIIOYAET BUPYCHYK HH(EKIUIO, W YKa3aHHAs BUPYCHas WH(EKUHs BKIOYAeT WH(EKIUIO
rpUIma.

28. Criocob 1o 1. 26, OTIIHYAKOLIUICS TeM, YTO YKa3aHHOe MH(pEKIHOHHOEe 3a00ieBaHe
BKJIFOUaeT OaKkTepHalbHYyI0 HH(GEKIHI0, M yKa3aHHas OakrepuaiibHass HHQPEKLUs BKIFOYAET

uHpexmro, BbBaHHyi0 Clostridium difficile.



DOOPMYJIA U3OBPETEHUA
1. Coemunenue Gopmyiiel Z, umerornee Kojblo A, koibio B, kombio C u kombio D, win
€ro COJIb, TIE:

Z npexncTaBisieT COOOH:

>

X B KaXIOM Clly4ae He3aBHCHMO BbIOpaH u3 rpyrbl, Bkirovaromeid N u CRS,

Y B KaKI0OM Ciiydae npeacTasisieT coboit NRS;

Al A% A3, A*u AS B KaXKIOM Clly4ae HE3aBUCHUMO BBIOPAHBI M3 TPYTIIbI, BKIIOYaroIneii N
ucC,

R!, R2 R3, R* R3uR® kormga oHM MPUCYTCTBYIOT, B KAKIOM CJIy4ae HE3aBUCUMO BbIOPAHbI
U3 TPYIIIbI, BKIIOYAIOLIEH BOXOPOM, THAPOKCH, ALETU, rajloreH U KapOOKCHII, aMHHO, aJIKHJI,
AJIKOKCH, aLliJI, apwJI, U JI0OYI0 KOMOWHALIUIO BBILIENIEPEYUCIEHHOTO, MIPU YCIOBUH, YTO JIFOOOI
u3 R R2 R3 R* w/unu R’ B 1aHHOM KOJIbLie OTCYTCTBYET, korna Al A%, A3 A* w/unu A’ B 1aHHOM
KOJIbIIe, COOTBETCTBEHHO, MpeACTaBsieT codoit N.

2. Coequnenue no n. 1, rue:

Al A% A3 u A* B konbue A — 310 C;

AS Ha konbiie A — 310 N; 1

R Ha xoubIle A OTCYTCTBYET.

3. Coenunenue 1o 1.2, riae no Menbineit mepe onun u3 R, R?, R3 u R* B kosibie A BoiOpaH
U3 TPYIIbI, COCTOSIIEH U3 MMAPOKCH, TajioreHa, KapOOKCHIa, aMHHO, aJIKWIIA, aJIKOKCH, aluia,
apuia u 000l KOMOMHAIIMY BBILIETIEPEYHCIEHHOTO.

4. CoenuHeHue 10 1.2, TIe 10 MeHbIneit mepe onun u3 R! u R* B konbiie A BbiOpaH u3
IPYIIIIbI, COCTOSILIEH U3 TUAPOKCH, rajloreHa, KapOOKCHIIa, aMUHO, aJIKUJIA, AIKOKCH, alliia, apuia
U TF0OOH KOMOMHALINH BBILIETIEPEIUCIEHHOTO.

5. Coenunenue 1o 1.2, tae R* B konbiie A BBIOpaH U3 IPYIIIbI, COCTOSIIEN M3 THAPOKCH,
rajioreHa, kapOOKCHJIa, aMHHO, AaJIKWJIa, AJKOKCH, alWia, apwia W JIo00oi kKoMOWHAIUU
BBILIETIEPEUNCIIEHHOTO.

6. Coequnenue no n. 1, rue:



Al A2 A3 u A* B xaxxom koublile A u koubile B mpencrasisitor coboii C;

A’ Ha KaxoM Koublle A u koJibiie B mpencrasisier coboii N; u

R Ha kaxnom koJjblie A U Koblile B orcyTcTByer.

7. Coenunenue 1o 1.6, rae mo MeHbinei mepe onuH u3 R! u R* B kakmom konbiie A u
KOJiblle B BBIOpaH M3 TPyNIbl, COCTOSIIIEH M3 THIPOKCH, TajloreHa, KapOOKCHIa, aMHHO, aJIKUIa,
AJIKOKCH, allnJjIa, apuiia v JIFo00i KOMOWHAIIMH BBIIIETIEPEUHCIICHHOTO.

8. Coenunenne mo 1.6, roe R* B kakmom kosbie A ¥ Kojible B BeIOpaH U3 rpyrimsl,
COCTOSIIIIEH 13 THIPOKCH, rajoreHa, KapOOKCHIIa, aMHUHO, aJIKHJIA, AJTIKOKCH, alliiia, apujia 1 JI000H
KOMOMHAILINH BBIIETIEPEUHUCICHHOTO.

9. Coegunenue no n. 1, rue:

kaxaeii Al, A%, A3 u A* npencrasinsier coboii C;

Kakabiid AS npeacTasisieT coboit N; u

Kaxabiii R? oTcyTCTBYET.

10. Coenunenue o 1.9, rae no menbinei mepe onun u3 R, R2, R3 u R* B konbiie A BbiOpan
U3 TPYIIIbI, COCTOSIIECH U3 THAPOKCH, TaJOoreHa, KapOOKCHUIa, aMHUHO, alIKWIa, aJKOKCH, alluia,
apwia ¥ 1000l KOMOMHAIIMY BBIIIETEPEYHCICHHOTO.

11. Coenunenne mo n.9, rae no MeHbuieii mepe onun u3 R! u R* B konbiie A BeiOpaH u3
IPYMIIBI, COCTOSIIIEH U3 THAPOKCH, rajioreHa, KapOOKCHIIa, aMUHO, aJIKHIIA, AIKOKCH, alluiia, apuia
U JIF000H KOMOWHALIMY BBILIECTIEPEYUCICHHOTO.

12. Coenunenue 1o 1.9, rne R* B konbile A BbIOpaH U3 TPYIIIbI, COCTOSIIIEN U3 THAPOKCH,
rajioreHa, KapOOKCHUJAa, aMHWHO, aJIKWJia, AaJKOKCH, aluia, apwia | JIo00oi KOMOWHALIUU
BBILIETIEPEUNCIICHHOTO.

13. Coenunenue 1o 1.9, rae no MeHbei mepe onun u3 R, R2, R3 u R* B kaknom Kosblie
A u xonble B BbIOpaH M3 Tpymmbl, COCTOSIIIEH M3 THAPOKCH, rajioreHa, kapOOKCHIIA, aMHHO,
aJIKWJIA, AJTKOKCH, alliJia, apuiia v 00O KOMOWHAIIMK BbILIETIEPEYUCICHHOTO.

14. Coenunenue o 1.9, rae no MeHbleil Mepe oqud u3 R! u R* B kaxxnom konbie A u
KOJiblie B BBIOpaH M3 TPYyMIbl, COCTOSIIIEH U3 THIPOKCH, TajioreHa, KapOOKCUIa, aMHHO, ajIKuIa,
AJIKOKCH, alluJjia, apuiia v JIF000i KOMOWHAIIMH BbIIIETIEPEUHCIEHHOTO.

15. Coenunenne mo 1.9, roe R* B kaxaom konbile A u Konblle B BbIOpaH w3 rpymiisL,
COCTOSIIIIEH 13 THIPOKCH, rajoreHa, KapOOKCHIIa, AMUHO, aJIKHJIA, AIKOKCH, allijia, apujia u JI0oH
KOMOMWHAILIMH BBIIEIEPEUUCICHHOTO.

16. Coenunenue 1o 1.9, rae no MeHbiei mepe oqun 3 R, R2, R3 u R* B ka)nom Koublie
A, xonbue B u xonpiie C BbIOpaH M3 IPyMImbL, COCTOSIISH M3 THIPOKCH, raJIoreHa, KapOOoKCHa,
AMUHOTPYTITBL. AJIKWIIA, AJTIKOKCH, alliJia, apuiia U 00O KOMOMHAIIMH BBIIIEIEPEYUCICHHOTO.

17. Coenunenue mo 1.9, rae no MeHbiiei mMepe onuH u3 R u R* B kaxkmom kombile A,
kojbiie B u kosipie C BhIOpaH W3 TPYMIbL, COCTOSINEH M3 THIPOKCH, TajloreHa, KapOOoKcuia,
aAMUHO, JIKWJIA, AJIKOKCH, alliJia, apujia | JJE0OOH KOMOWHALIMY BhIIETIEPEUHCIICHHOTO.

18. Coequnenue no .9, rae:

R* B kaxxnom kombile A, konblie B 1 konbiie C B KaskI0M Cilydae HE3aBUCHMO BBIOpaH U3

IPYTIbI, COCTOSIIIEH U3 TUAPOKCH, TAJIOTeHa, KapOOKCHIIa, aMUHO, aJIKHJIA, AJIKOKCH, allvia, apriia



U JIF000H KOMOMHALINY BBILIETIEPEIUCIEHHOTO, 1

R, R? u R? B kaxxmom koubile A, konbile B 1 kobiie C npeactaBisitoT co00i BOXOPOI.

19. Coenunenue no .9, rae:

R* B kaxxmom koubile A, konbile B u konbue C npencrasnsier coboii C1-C6 ankur; u

R, R? u R? B kaxxmom koubile A, konbile B 1 konbiie C npeactaBisitoT co00i BOXOPOI.

20. Coenunenne mo m.19, rme kaxameiii X mpencrasisier coboit CH, a kaxnpeiii Y
npexacrasisier codoi NH.

21. Croco0 yeyeHHsI COCTOSIHUSL Y JKUBOTHOTO COEOUHEHHEM IO 1 1, BKIIFOUAIOIIUI
BBelleHHEe 3((PEKTHUBHOIO KOJMYECTBA YKA3aHHOTO COEAMHEHUsS JaHHOMY S>KHBOTHOMY, TIiEe
yKa3aHHO€  COCTOSIHME  BbIOpAaHO W3  TPYMINbL,  BKIKOYAKOMIEH  BOCIAIUTENIBHOE,
UMMYHOOTIOCPEIOBAHHOE WJIM XPOHUYECKOE >KEeTyIOYHO-KHIIEYHOe 3a00JieBaHUE, CUCTEMHOE
UMMYHOOTIOCPEIOBaHHOE 3a00/IeBaHue; 3JI0KaueCTBEHHOe HOBOOOpa3oBaHUe, M MH(PEKLINOHHOE

3a00eBaHue.
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