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COCIUHCHMNA, KOTOprC HAIICJICHBI Ha IIyTb HyKJ'IeOTI/I}:[CBSISI)IBaIOH_[CFO JOMCHA OJ'II/IFOMepHSaHI/II/I
X1, comepxamiero Oorarerid sedimmaoM moBTOp (NLRX1). VkazaHHBIE COCTUHEHHS MOXKHO
MIPUMEHSATH TS JICUCHUSI MHOKECTBA COCTOSIHUH, BKITFOYasl BOCHATUTEIBHBIC, MMMYHOOIIOCPEIOBAHHEIC
I/I/I/IJ'II/I XpOHI/I‘-ICCKI/Ie BOCITIAJINTCJIBHBIC 3360J’IeBaHI/I${ )KeJ'IyI[O‘-IHO-KI/II_He‘-IHOFO TpaKTa; CUCTCMHBIC
MMMYHOOTIOCPEIOBaHHbIC 3a00JIeBaHUs; 3JI0KAYECTBCHHBIC HOBOOOPA30BaHUS ¥ HMHQEKIIMOHHbBIC
3a00J1¢BaHMs.
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OIIMCAHHUE U30BPETEHHUSA
2420-566729EA/011
IMPOU3BOJHBIE 1,3,5-TPUC(6-METUJIITHPU/INH-2-UJIOKCH)BEH30JIA "
POJACTBEHHBIE COEJUHEHUSA B KAYUECTBE JIMT'AHIOB NLRX1 JIJIsA
JEUYEHUSA BOCHAJIMTEJBHBIX 3ABOJIEBAHHAN

OBJIACTb TEXHUKH

JlanHoe m3o0perenne otHocutcst K jgurangaM NLRX1 u ux npumeHeHHsM, TaKMM Kak
JeYeHHe W TPEenyNnpekAeHHe  3JIOKAYECTBEHHbIX  HOBOOOpPA3OBaHHil, HMH(EKIIMOHHBIX
3aboneBaHmil OaKTepUaANBLHOTO, TPUOKOBOTO M BHPYCHOTO MPOUCXOXKIACHUS; BOCTAIUTEIbHBIX,
UMMYHOOIIOCPEIOBAHHBIX WJIM XPOHUYECKUX 3a00JEBAHUN JKETyIOYHO-KUIIEYHOTO TPAKTa,
TAKUX KaK BOCMAJHTENbHBIC 3a00J€BaHUS KULIEYHUKA, U CUCTEMHBbIE HMMYHOOIIOCPEIOBAHHBIE
3a00JeBaHMsL.

YPOBEHb TEXHUKHU

Hyxneorun-cBs3piBarolnii  TOMEH osuromepusanmn X1, copepskammii  Ooratblid
nerinnHOM ToBTOp (NLRX1) (Takke HasbiBaemblii kak «NOD-momoOublii peuentop X1» wiu
«unen X1 cemeiictea NLR» nnmn «NOD9»), npencrasisier coOoii OeOK CHTHAJIBHOTO IYTH,
KOTOPBII HKCIPECCHPYETCS] B MMMYHHBIX KJIETKAX, XKEJNYJOYHO-KUIIEYHOM TPAaKTe, a TAKKE B
KOXe, JIETKUX, MBIIILAX, 3HIOKPUHHBIX U penpoAyKTUBHbIX TKaHsx [1]. Monekyna NLRXI1
UMeeT TPH PA3JIMYHBIX JIOMEHa M pacrojiaraeTcsi B MHUTOXOHIpuAX [2]. OnyOnukoBaHHBIE
pe3yabTaThl MoKas3biBaloT, uTo moteps NLRX1 yxymmaer Tsokects 3a0oneBaHMsT M U3MEHSET
MeTa0OJIM3M UMMYHHBIX KJIETOK. [3] B MOAEISX BOCHAINUTENBHOTO 3a00I€BaHMs KULIEUHHUKA [4-
6]. benok NLRX1 Takxe y4acTByeT B MOJEJSX BUPYCHBIX OTBETOB [7-14], GaxkrepuanbHON
uHdexiyu [15], rpubkoBoii undekuun [16], paka [17-21], ctearo3a neuenu [22, 23], nuabera 2
tuna [24], TpaBMBI TOJIOBHOrO Mo3ra [25], wumemun Mwuokapaa [26], XpOHHYECKOH
0O0CTpyKTUBHOI Oone3Hu jerkux [27] u ayTouMMyHHOTro >HIedasomuenuta [28].

CylecTByrOT OuY€BHUAHBIE HEYIOBJIETBOPEHHBbIC KJIMHUYECKHE TOTPEOHOCTH B
Oe3omacHbIX U 3(QPEKTUBHBIX METOMAX JieueHus 3a0oneBaHmii, B KOTopbix yuacteyer NLRX1. K
HUM OTHOCSITCS ayTOMMMYHHbIE 3a00JIeBaHUs, XPOHUUECKHUE M BOCTIAIUTEIbHbBIE 3a00JE€BaHUS
KENyJOYHO-KUIIEYHOTO TPAaKTa, TaKUe KaK BOCHAJIUTENbHbIE 3a00JIeBaHUsI KHIIEYHUKA,
3JIOKQYEeCTBEHHbIE HOBOOOpa3oBaHUs, U HH(pEKIMoHHbIE 3aboneBaHus. I3-3a HU3KOM
5(¢(}eKTUBHOCTH W HHU3KOW O€30MacHOCTH COBPEMEHHBIE METONbI JIEYEHHS ayTOMMMYHHBIX
3a0oneBaHmil TPeOYIOT YaCTOr0 MOHUTOPHHTA, CMEHBI MAPATUTrM JICUEHHSI M CIIOXKHBIX CIIOCOOOB
noctaBku. Takum oOpa3oM, HEOOXOIUMBI HOBbIE METOMBI JICUEHHsI, KOTOPblE MOJKHO BBOJIUTH
NePOPANIbHO UISl AITUTENBHOTO JiedeHus1 Oone3Hu. [Ipu nHpEKIIMOHHBIX 3a00J€BaHUAX BBICOKAS
4acToTa MyTallMd Yy  Pa3JM4YHbIX MHKPOOPTraHM3MOB TpeOyer pa3padOTKU  HOBBIX
HEAHTUMHUKPOOHBIX METOJOB JICUEHHs, He TPEOYIOLINX HCIIONb30BAHMS aHTHOAKTEPHUANbHBIX,
NPOTHBOTPUOKOBBIX W MPOTHBOBHUPYCHBIX IpemnaparoB. Kpome TOro, HOBBIE IMITAMMBI H
SMUeMUYecKie HH(EKUUH CO3[al0T MNEepUuoj 3aACpPKKH MEXAY IOSBICHUEM IaTOreHa Hu
TOCTYITHOCTBIO CHENU(PUUECKUX I MUKPOOOB BMEIIATENbCTB, CO3/1aBasi MOTPEOHOCTh B HOBBIX
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ayTOMMMYyHHBIX 3aboneBanmii B w1enoM, nmytb NLRX1 MoxkeT 3HAYUTENbHO TOBJMSATH HA
MUJUIMOHBI TALIUEHTOB.

BupycHble HyKJI€HHOBBIE KHCIOTHI [29] 1 mulieBble TUNUAbI ObTH UASHTH(PHUIIUPOBAHBI
kak ecrecrBeHHble surangel NLRX1 [5]. CymecrByer nmorpeOHOCTH B pa3paboTKe HOBBIX
aurainoB mytd NLRX1, uToObl MOKHO OBLIO afanTHpOBaTh METObI JIEYEHHsS K OTAEIbHBIM
3a00JIeBaHMSIM U TOTEHIUAIBHO MAKCUMHU3HPOBATh UX 3(PpPEeKTUBHOCTS.

Hacrosimee n3o0peTeHne OTHOCHTCSI K COEUHEHHSIM, KOTOPBIE CBS3BIBAIOTCS C OENKOM
NLRXI1 u, Takum 00pa3oM, BBI3bIBAIOT MOJOKHUTEIbHBIH OTBET MPU PA3JIUYHBIX OOJIE3HEHHBIX
COCTOSIHMSIX, BKJIFOYAIOIIHX, HO  HE  OlPaHU4YMBASCh  UMH, BOCTIAJIUTENIbHBIE,
UMMYHOOIIOCPEIOBAHHBIE MJIM XPOHUYECKHE JKEJIyJOYHO-KHUIICYHbIe 3a00JIeBaHUs, TAaKUE Kak
BOCTIAJIUTENIbHBIEC 3200JIEBaHUS KHIIEYHUKA, CHCTEMHbBIE IMMYHOOIIOCPEIOBAHHbIE 3a00JIEBAHMS,
3JIOKQYeCTBEHHbIE HOBOOOpa3oBaHUs, U WHPEKUMOHHbIE 3a00JeBaHHUs OaKTEpUAIBbHOTO,
rpuOKOBOTO U BUPYCHOTO MPOUCX OJKICHHUS.

KPATKOE OIITMCAHUME CYITHOCTHU U30OBPETEHU A

JlaHHOE M300pEeTeHNne OTHOCHUTCS K COCOMHEHHUSM (POpPMYIbl Z, UMEIOIIUM KOJNbLO A,
kosblo B, xonbuo C u konpuo D, nnu ux consam, rae:

Z npencrasiseT coOOit:
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R', R* R’, R, R’ u R°
. R%, R°, R, u R°, xorma oHM HNPUCYTCTBYIOT, B KaKIOM ClIy4ae HE3aBHCHMO
BbIOpPaHbI W3 TPYIIBL, BKIOYAOMEH BOAOPOA, THIPOKCH, alETW, TaJlOreH M KapOOKCHI,
3aMELICHHbIH WM He3aMeIeHHbIN (parMeHT, BbIOPAHHBIM W3 TPYIIBI, BKIOYAKOLIEH aMHHO,
aNKWJI, AaJIKOKCH, KapOOKCHANKWi, aiui, AanujJaMUHOApWI, apUJIANKWJ, TIeTePOAKHII,

rerepoajKOKCHu, TI€T epOKap6OKCI/IaJ'IKI/IJ'I, rerepoanui, rerepoalnujiaMuHO, TrETepoapull U



reTepoapuIajIKiI; U JFOOYI0 KOMOWHAIMIO BBILIETIEPEUNCIEHHOTO, TIPH YCIOBUH, YTO JIFOOON U3
Rl, Rz, R3, R* w/umu R’ B IAaHHOM KOJIbLIE OTCYTCTBYET, KOTZIa Al, AZ, A3, A* wumm A® B JAHHOM
KOJIbIIe, COOTBETCTBEHHO, MPEACTaBIIsieT coboit N; u

R’ B KaI0M ClTydae HE3aBHCHMO BHIOPAH U3 TPYIIIIbI, BKIOUaome =0, =S u =NR®,

Coenunenust Gopmyibl Z, MPEAJIOKEHHBIE B TAHHOM JOKYMEHTE, NPENCTaBISIIOT COOOH
qurannsl NLRX1.

ITpumeps! coenuHeHuit Mo JaHHOMY H300peTeHuro nokasanel Ha Our. 1A-1T.

B nanHOM M300peTeHnH Tak:Ke MPEASIOKEHbI CIIOCOOBI JICUEHHs] COCTOSIHUSI Y KUBOTHOTO
COEMHEHUEM, KaK OMHCAHO B JAHHOM JIOKYMEHTE. YKa3aHHbIE CIOCOOBI BKIIFOYAIOT BBEICHHE
JKUBOTHOMY 3((EKTHBHOIO KOJHYECTBA YKA3aHHOTO COCAMHEHUS. Y Ka3aHHOE COCTOSTHUE MOKET
ObITh BBIOPAHO W3 TPYMIbI, BKIOYAOIIEH BOCHAJIHTEIBHOE, MMMYHOOIIOCPEIOBAHHOE FHIIH
XPOHHYECKOE JKEIYOYHO-KHIIEYHOe 3a00JIeBaHUE, CHUCTEMHOE HMMYHOOIOCPEIOBAHHOE
3a0ojieBaHMe; 3JIOKAYECTBEHHOE HOBOOOpa3oBaHWe, W HWH(PEKUMOHHOe 3abojeBaHue. B
HEKOTOPBIX ~ BapHaHTAX peau3alid H300pEeTeHHs YKa3aHHOE COCTOSHHE  BKJIFOYAET
BOCTIAJIUTENIbHOE 3a00JIeBaHNE KUIIEYHNKA. B HEKOTOPBIX BapHUaHTaX peasn3alii H300peTeHHs
yKa3aHHOE BOCHAJIUTEIbHOE 3a00JIeBaHME KHWIIEYHUKA BKJFOYAeT SI3BEHHBIH KOJUT. B
HEKOTOPBIX BAPHAHTAX BOCHAIUTENbHOE 3a00JieBaHIE KUIIEYHUKA BKIoYaeT 6onesnb Kpona. B
HEKOTOPBIX BAapHAHTAX peaTH3aluUd H300pETeHHs YKa3aHHOE COCTOSIHHE BKJIFOUAET CHHAPOM
pa3IpakeHHOrO KHUINEYHHKA. B HEKOTOpPhIX BapHaHTaX peanu3alid H300peTeHHs YKa3aHHOEe
COCTOSIHHME BBIOPAHO W3 TPYIIbI, BKIOYAKOLIEH PEBMATOUIHBIN apTPUT, PACCESHHBIA CKIIEPO3,
CHCTEMHYIO KpacHyK BoOJ4aHKy, auaber |1 Tuma u ncopuas. B HeKOTOpbIX BapHaHTax
peanuzanuu H300peTeHMsT YKa3aHHOE COCTOsHME BKIo4aeT auaber 1 tuma. B HekoTophIX
BapUAHTAX peaM3alu U300PETeHHs YKa3aHHOe COCTOSHIE BKIIIOYAET KOJIOPEKTAJIbHbIN pak. B
HEKOTOPBIX BapHAHTAaX peau3aluy U300pETeHUs! YKa3aHHOE COCTOSHHE BKIFOYAET WH(EKIIHIO,
BBIOPAHHYIO U3 TPYIIIbI, BKIOYAKOIIEH BUPYCHYIO WHPEKIHIO U OakTepraabHyro uHpekuu. B
HEKOTOPBIX BAPHAHTAX peaNM3allii U300peTeHUs] yKa3aHHOE COCTOSIHME BKJIIOYAET WH(EKIIHIO
rpunmna. B HEKOTOpBIX BapHaHTAaX peaNnu3alud U300PETeHUs] YKa3aHHOE COCTOSHUE BKIJIIOYAET
unpekuuto Clostridium difficile.

OOBexThl W TpPEeuMyINecTBa JAHHOTO H300peTeHus CTaHyT Oojiee MOHSATHBIMH U3
CJIEAYIOLIET0 MOAPOOHOTO OMHCAHUS NPEANOYTHUTENIbHOIO BapHUaHTa pea3ali JaHHOTO
n300peTeH s, MPUBEICHHOTO BMECTE C MPUIJIAraeéMbIMU TpapuecKUMHI MaTepHaIaMu.

KPATKOE OIITMCAHUE T'PA@UYECKHNX MATEPHAJIOB

@ur. 1A-1T. IIpumeps! coenuHeHnH o qaHHOMY n300perennto: NX-5 (Pur. 1A), NX-8
(@ur. 1B), NX-9 (@ur. 1C), NX-10 (@ur. 1D), NX-13 (Pur. 1E); NX-35 (Pur. 1F); NX-37
(@ur. 1G); NX-38 (@ur. 1H); NX-41 (Pur. 1I); NX-43 (Pur. 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 mpencka3zaHue CBS3bIBaHUS BbIOpaHHBIX coequHeHnii ¢ NLRX1
B KKaJI/MOJIb.

@OUI'. 3. DkcnepumMeHTanbHast oueHka cBs3biBaHus ¢ NLRX1 BoIOpaHHBIX coOeqUHEHUN €



MOMOIIBI0 TIOBEPXHOCTHOTrO TUIa3MOHHOrO pe3oHaHca (SPR). IlpencraBneHHBIE pe3yJbTATHI
NPEACTABISIIOT  COOOM  KOHCTAHTBl JUCCOLMAanMM B craiuoHapHoM coctosHuu  (Kp),
paccuuTaHHBIE ANMTPOKCUMHUPOBAHUEM K MOZAEIH CBA3BbIBAHUS 1:1 B MUKPOMOJISIpHOM MaciITale.

@ur. 4A u 4B. UmmyHonorudeckasi oueHnka aktupHocTd NX-13 B CD4+ crieHouurax.
ITpouentrnoe conepskanue IFNy+ (Pur. 4A) u TNFo+ (Pur. 4B) B CD4+ T-kieTkax usMepsiiu ¢
IOMOIIBIO MPOTOYHOW IMTOMETPUHM mocie obOpaboTku kierok in vitro NX-13 mpu
koHueHntpauusix 0,1, 1 u 10 mxmonw/n. Craructuueckas 3HauumocTth (p < 0,05) ormeuena
3BE3JJOUKAMH.

®dur. 5A-5D. HUmmyHomoruueckass oueHka akTHBHOCTH NX-45 u NX-50 B CD4+
cruteHouutax. [IpouentHoe conepxkanue [FNy+ (®@ur. SA u 5C) u TNFa+ (®@ur. 5B u SD) B
CD4+ T-xierkax M3MepsUIH ¢ MOMOIIBI MPOTOYHON LIUTOMETPUH TOCIe 00pabOTKU KIIETOK in
vitro NX-45 (®ur. SA u 5B) mwmu NX-50 (@ur. 5C u 5D) npu konnentpauusx 10, 50 u 100
HMOJB/ 1T (NX-45) miu 0,1, 1 u 10 mxmounb/a (NX-50). Cratuctudeckas 3HaunMocth (p < 0,05)
OTMEYeHa 3Be37J0UKaMU.

@ur. 6A-6J. UmmyHonorndeckas orneHka aktusHoctu NX-37, NX-43, NX-44 u NX-53,
NX-54, NX-55 u NX-56 B CD4+ cruieHouuTax. [Ipouentroe conepkanue IFNy+ (Pur. 6A, 6C,
6E, 6G, 6H, 61 u 6]) u TNFa+ (®ur. 6B, 6D u 6F) B CD4+ T-kneTkax U3MepsiIu ¢ TOMOIIBIO
NPOTOYHOHN LUTOMETPHUH rociie 06padboTku kieTok in vitro NX-37 (@ur. 6A u 6B), NX-43 (Pur.
6C u 6D), NX-44 (®ur. 6E u 6F), NX-53 (Pur. 6G), NX-54 (Pur. 6H), NX-55 (Pur. 6I) wm
NX-56 (®wur. 6J) npu kornentpauusx 0,1, 1 u 10 mxmonw/n. CraTucTryeckast 3Ha4MMOCTh (p <
0,05) oTmeueHa 3Be310YKAMU.

@ur. 7A-7C. Ilonteepxkaenue 3¢pdexruBrocty in vivo NX-13 Ha monenn konura DSS.
ITokazaTenu akTHBHOCTH 3a0onieBaHus uepe3 7 nHed mocie 3apaxenuss DSS (Pur. 7A) u
U3MEpEeHUs] ¢ MOMOLIBI0 NMPOTOYHOH LuToMeTpun nonyssnui Helitpodunos (@ur. 7B) u Thl
(®@ur. 7C) B COOCTBEHHO! TIUIACTUHKE CIM3UCTOH OOOJOYKHM TOJCTOW KHIIKUA Ha 7-W J€Hb Y
MbIIIEH, TMOJaydaBmMX HocuTeslb Wik NX-13  eXKeIHEBHO uYepe3 KEeNyJOYHbI 30H..
Cratuctudeckas 3Ha4uMOCTh (p < 0,05) oTMeueHa 3Be310YKaMH.

@ur. 8A-8D. Dkcnpeccusi reHa TOJCTOM KUIIKU mocsie oOpabotku NX-13. M3mepenue
Ifng (®ur. 8A), /1/110 (®Pur. 8B), Tnf (Pur. 8C) u /17 (Pur. 8D) ¢ mnomomso
konuuectBeHHON IIIIP B peanbHOM Bpemenn Ha PHK Bceli TOACTON KUILIKKA MBILIEH,
3apaxkeHHbIX DSS B Teuenne 7 nHeit n oOpaboTanHbIX HocuTeneM i NX-13 exenHeBHO depe3
KENyJOYHbINA 30HA. JlaHHBIE HOpMATM3UPOBAIN MO OeTa-akTHHY. CTaTUCTHYECKash 3HAYUMOCTh
(p <0,05) oTMeueHa 3BE30YKaMH.

@ur. 9. IToareep:xaenue 3¢ dextTuBHOCTH in vivo NX-13 Ha Mogenu xomura MDR1a-/-.
Onenka akTUBHOCTH 3a00JIEBaHUS €KEHENENbHO B TEUEHHE IIECTHHEIENbHOrO Iepuoaa
JedeHusi, B TedeHue kotoporo mbitieit MDR1a-/- neunnu Hocutenem unu NX-13 exxeqHEeBHO
gepes JkeTyAouHbIi 30HA. Ctaructudeckas 3Ha4uMocThb (p < 0,05) oTMeueHa 3Be3T0UKaMHL.

@ur. 10A u 10B. PenpesenraruHble Mukpogororpadpun okpameHabix H&E cpesos

toncToi kumku Mbimed MDR 1a-/- nmocne mectu Henenb neueHust HocureneM (®Pur. 10A) nnum
NX-13 (Pur. 10B).



@ur. 11A-11C. IIporouHass uuTOMETpHUs COOCTBEHHOHM IJIACTUHKM TOJCTOM KHIIKH
mbimeit MDR1a-/- mocne mectu Hemenb jedeHus: HocuteneMm uiu NX-13 nnst oOHapykeHHs
nonyjsiuit kinerok Thl (®ur. 11A), melitpodunos (Pur. 11B) u Treg (Pur. 11C).
Cratucrudeckas 3HauuMocThb (p < 0,05) oTMeueHa 3Be310UKaMHL.

@ur. 12A u 12B. TpancaauuonHoe noarsepxkaeHue dddexrusHoctu NX-13 ex vivo B
MOHOHYKJIEapHBIX KJieTkax nepudepudeckori kpou (MKIIK) naumueHToB ¢ sSI3BEHHBIM KOJUTOM.
OOHapy»xenue nporounoi nuromerpuei kiaerok TNFo+ (Pur. 12A) u IFNy+ (Pur. 12B) nocne
obpabdotku ex vivo 1, 10, 50 u 100 HM NX-13, npexncraBieHHOe B BHUIE MPOLIEHTHOTO
conepxanus kiaerok CD45+. Cratuctudeckas 3HaUuMocCTh (p < 0,05) oTMeueHa 3Be30YKaMH.

@ur. 13A-13D. TpaucnsaumnonHoe noxareepxkaeHue 3pdexruBHocTH NX-13 ex vivo B
MOHOHYKJIeapHbIX KjeTkax nepudepuueckoit kposu (MKIIK) naumentos ¢ 6onesnpto KpoHa.
O6Hnapy:xenue nporouHoi uromerpuei kierok TNFo+ (@ur. 13A), U4+ (®ur. 13B), U110+
(®@ur. 13C) u IFNy+ (®ur. 13D) nocne obpaborku ex vivo 1, 10, 50 u 100 aM NX-13,
MPENCTaBICHHOE B BHUAE MPOLEHTHOro coaepkanus kierok CD45+  Crarucruueckas
3HaYUMOCTH (p < 0,05) oTMeueHa 3Be310UKaMU.

@ur. 14A u 14B. D¢ddextuBrocts NX-43 B momenu comunnoit omyxomn CT26 ¢
uHbekuueil. Pasmep onyxomu no auamerpy (®@ur. 14A) u macce (Pur. 14B) mocne obpadotku
NX-43 (40 mr/kr) gyepe3 9 nuelt mocne nHbeKIUU Ki1eTok CT26. Ctaructudeckast 3HAUUMOCTH (P
< 0,05) oTmMeueHa 3B€310UKaAMH.

®ur. 15A u 15B. Dddexrusrocts NX-43 B MOZIENH KOIOPEKTaIbHOrO paka APC™™*,
KomuectBo nonunos Toncroit kuuku (Pur. 15A) u macca toncroii kumku (Pur. 15B) nocne
yerblpex Henenb jeueHuss NX-43 (40 mr/kr, nepopanbho). CtaTucTuueckass 3HaYUMOCTh (p <
0,05) ormeueHa 3Be310UKAMU.

ITOAPOBHOE OITMCAHME CYIIIHOCTHU U30BPETEHUA

Oo6mue Onpenesienus

Ecnn He yka3aHO MHOe, B JaHHOM 3asBKE€ UCTIOJIb3YIOTCS CIEAYIOLINE ONPeNeICHUS

Hucnepcuonnbiii ananmu3 (ANOVA): apudmeTnueckuii npouece s pasaeaeHus oomei
Bapuauy B HaOopax IaHHBIX HA ONPEAEJICHHbIE KOMIIOHEHTHI HA OCHOBE HMCTOYHHKOB
Bapuauy. Ero MCHonb30Ba M AJI OMpPEAENIEHHs CTAaTHCTUYECKOW 3HAYMMOCTH YHUCJIEHHBIX
Pa3NUYHA MEXKAY TPYyNIIAMH JICUESHHUS.

KoHnbrorupoBaHHbIll AUMEH: MOJIEKYJa, COAEprKallas B€ ABOMHBIC CBSI3H, Pa3[CJICHHbIC
IIPOCTOH CBS3BIO.

OnanTHOMep: ONTHUECKUH H30Mep, XMMHUYECKas KJIacCU(pUKALIUS MOJIEKYJI, OCHOBaHHAs
Ha UX CIOCOOHOCTH BpaIlaTh IUIOCKOCTH MOJIPH3ALMU MO YacOBOW cTpenke (+) WM mpoTHUB
94acOBOMU CTpeNKH (-).

ITo cymiecTBy YMCTBIN: UMEIOLIUI CTENEeHb YUCTOTHI MO MeHbluel Mepe 90% mo macce,
MPEeANOYTUTENBHO, IO MeHbLIeH Mepe 95% mo macce, Hanpumep, o MeHblel mepe 98%, 99%
unu okono 100% mno macce.

B3K: BocnamurensHoe 3aboneBanmne xkumeunuka (B3K) Bkiarowaer xpoHuueckoe

BOCMAJIEHHE BCEro WJIM 4acTu MuieBapurenpHoro Tpakra. B3K B mepByro ouepenb BKIHOYAET



SI3BEHHBI KOJUT B Oosesnb Kpona. M To u nmpyroe kak mpaBmIIO COMPOBOXKIAETCS CHIIBHOMN
nuapeei, 00yblo, ycrajaocTeio u norepeit Beca. B3K mosker ObITh M3HYPHUTENBHBIM U HWHOT/A
NPUBOAUT K OMACHBIM IS JKU3HH OCJIOKHEHUSIM.

Szeennpni konut (AK): JAK mnpencrasnser coboii B3K, BbI3bIBaromiee IuTENbHOE
BOCHIAJICHNE 1 OOJISTYKH (S13BbI) BO BHYTPEHHEH BBICTUJIKE TOJCTOW KUIIKU M TIPSIMON KHIIKH.

bonesnr Kpona: 6onesnp Kpona npencrasnser codoit B3K, BeI3bIBaroliee BocnaleHne
CIM3UCTOW 00O0NIOYKM THIneBapuTenbHOro tpakra. Ilpm Oonesnn Kpona Bocmanenue 4acto
pacripocTpaHsieTcsi TiyOOKO B TMOpakeHHbIE TKaHU. BocmaneHue MOKET MOopaskaTh pa3HbIe
YUACTKH MUINEBAPUTENHOTO TPAKTA - TOJCTbIM KHINEYHUK, TOHKHH KHIIEYHUK WJIH U TO, U
apyroe.

WNJI-10: Hnrepnerikun-10 (MJI-10), Taxke W3BEeCTHBIH Kak (DaKTOp HHTHOUPOBAHHS
cuHTe3a NUTOKUHOB uesioBeka (CSIF), nmpencrasisier co00i MPOTHBOBOCTIAUTEIBHBIN [IUTOKHH.
VY genosexa MJI-10 xonupyercs renom HUJI10.

FOXP3: FOXP3 (6emok P3 cemeiictBa Forkhead), Takke m3BecTHBI Kak CKypQwHH,
npeacrasisier cobol OeNoK, y4acTBYIOIIMH B OTBETaX MMMYHHOW CHCTEMBL UieH cemeicTBa
b6enmxos FOX, FOXP3, mno-BuamMoMy, AEWCTBYeT Kak TJaBHbI peryisitop (daxrop
TPAHCKPUIILINN) B Pa3BUTHU U (PYHKIIMOHUPOBAHUH PETYJIATOPHBIX T KIETOK.

TNF-anbda: @akrop Hekpoza omnyxoiu (DPHO, kaxekCHMH WM KaxeKTHH, paHee
U3BECTHBIN Kak (hakTop Hekposa omyxosu anbda wiu TNFa) mpencraBisier coOOW LUTOKUH,
YUaCTBYIOLIMH B CHCTEMHOM BOCHAJICHUH, U SIBJISIETCS WJIEHOM TPYIIIbI LIUTOKHHOB, KOTOPBIE
CTUMYJIUPYIOT PEAKLIHIO OCTPOi (pa3bl.

MCP1: xemoarTtpakTtanTHblii Oenok-1 monoumtoB. bonee crapeiii Tepmun must CC-
LIUTOKWHA, KOTOPbIM HMeeT pelnaroliee 3HAuY€HHE B Pa3BUTUU  aTEPOCKJIEPOTHUECKUX
NOpaXXeHUH, OOHAPYKEHHbIX B HHIOTEIUAIBHBIX KJIETKaX, Makpodarax M B KJIETKaX TJIaIKOH
MYCKYJIaTypbl COCYJIOB MALIUEHTOB, MOJBEPraloOLUXCsl MPOLelypaM [YHTUPOBAHHs KOPOHAPHOM
aprepun. B Hacrosimee Bpemsi O(QHMUHMANIBHO MNPENNOYTHUTEIBHBIM TEPMHHOM  SIBJISIETCS
xeMOKHHOBBIH (MoTUB C-C) nurann 2.

Unrepdpepon ramma: MHTepdepoH ramma mnpencraBiseT cOOOW MPOBOCTAIUTEIbHbINH
TUMEPHU30BAHHBIA PACTBOPUMBIA LIUTOKUH, KOTOPBIHA SIBJISETCS €AMHCTBEHHBIM WIEHOM KJacca
untepdeponos Il Tuma.

Wnounbrpauus neikouutoB. WHQUIbTpauus JIEHKOLUTOB OTHOCHTCS K IIPOLECCY
nepeMeIeH:s WIH WHPWIBTPALUH JIEHKOLUTOB B MOBPEXKACHHYIO TKaHb JJIs1 HaYajia MMpoLecca
BOCCTaHOBJICHUSI.

Xumnueckue OnpenesieHust

TepmuH «ankmwn» cam 1o cede WM Kak 4acTh JPYroro 3aMECTHTENsI, O3HAYAET, €CIIH He
YKa3aHO HWHOE€, MOJHOCTBK) HACBILICHHBIM, C MNPSAMON LENbH, C PAa3BETBICHHOW LEMNbI WU
LUKJIMYECKUH YIIIEeBOOPOIHBIA PaJUKall MIIM UX KOMOWHALIMIO, U MOXKET BKIIFOYATh B ce0s1 1HU- U
NOJIMBAJICHTHbIE PAJUKaNbl, C YKa3aHHbIM 4YHCIOM aromoB yriepoma (Hampumep, Ci-Cig
O3Ha4aeT OT OHOTO JI0 JIECATH aTOMOB YIJIEpO/Ia, BKIIOUUTENBHO). [IpuMepr! anKiIbHBIX TPy

BKJIIOYAIOT, O€3 OrpaHWYeHHs, METIJI, AT, H-TPOMII, H3OMPOMII, H-OyTWUJ, TpeT-OyTwi,



n300yTHII, BTOP-OyTHII, IUKJIOTEKCHI, (LIMKJIOT€KCHIT)3THII, [IUKJIONPOITUIMETIII, U UX TOMOJIOTH
U U30MEpBI, HAIIPUMEp, H-NIEHTHJI, H-TeKCWJI, H-TeNTWI, H-OKTHJ U T. . TepPMHUH «aJKWI», €CIu
HE YKa3aHO MHOE, BKJIIOYAET [IUKJIOAJKUJIIBI.

Tepmun «ankeHmn» O0O3HA4YaeT AaNKWIBHYK TPYIMIYy, KaK OIpPEINENEeHO BbIIE, 3a
UCKJIFOUEHHEM TOrO, YTO OHA COAEPXKUT OJHY WM OOJbllee KOJMYECTBO IBONHBIX CBs3EH.
ITpuMeps! aNKEHWIBHBIX PYIIN BKIIOYAIOT B ¢e0sl BUHII, 2-TIPONEHUI, KPOTHJI, 2-U30TIEHTEHIUI,
2-(6yramuenun), 2,4-nenraguenu, 3-(1,4-neHTagueHUI) U T. J., a TAKKE BBICIIME TOMOJIOTH U
U30MEpBL

Tepmun «ankuHWID 0003HAYAET AJKWJIBHYIO WM QJKSHWIbHYIO TpymIy, Kak
OTPENENICHO BBILIE, 32 UCKJIFOUEHHEM TOTO, YTO OHA CONEPKUT OAHY WK OOJblIee KOJIUYECTBO
TPOHHBIX CBsized. [IprMepsl aKUHIIIBHBIX TPYIIT BKIFOYAKOT B ce0st STHHWI, 1- ¥ 3-IpOnUHII,
3-OyTHHUI | T. I1., BKJIFOYast B C€0s1 BBICIINE TOMOJIOTH U U30MEPHIL.

TepMHUHBI «aJKUJIEHY», AJIKEHWICH» U «AJKHHHWJICH», OTACIbHO MM KaK 4acTb JPYroi
IPyIIbl, 0003HAYAOT ABYXBAJCHTHBIN PaJAUKAI, TIOJTYYEHHBIH U3 AIKUIIBHOH, alIKEHIJIBHON MJIH
ANIKMHWJIBHOM TPYMIBL, COOTBETCTBEHHO, KAaK NPOMJUIIOCTPUPOBAHO B KadecTBE NpuUMepa -
CH,CH,CH,CH>-.

Kak mpaBwio, aJKWwibHbIE, AaJIKCHWIbHbIC, AJIKWUHWIbHbIE,  AJKHJICHWIbHBIE,
ANIKEHWICHWIbHbIE U aJKUHUJICHWIIbHBIE IPYyNIbl OyayT uMeTh oT 1 1o 24 aToMoB yriepoza.
Hannbie rpynmnsl ¢ 10 win MEHBIIUM YHCIIOM aTOMOB YIJIEPOAA SBJISFOTCS MPEATIOYTUTENbHBIMU
B JaHHOM H300peTeHuH. TepMUuH «HU3IINUNY NPU MPUMEHEHNHU K JI000H U3 JaHHBIX TPYII, KaK B
HU3LIEM aJKWIe» WIH «HU3LIEM AaJlKuieHe», o0o3Hauaer rpymmy ¢ 10 uiam MeHbIIUM
KOJINYECTBOM aToMOB yriepoaa. Ilpumepsl anKWIbHBIX, AaJKEHWIbHBIX, aJKHHUJIBHBIX,
AJKUJIEHOBBIX, aJIKCHWJICHOBBIX U aJKMHWIEHOBbIX rpynn Bkiro4aroT Ci-Cig, C1-Cg mu Ci-Cq
AJNIKWIIbHBIE, AJIKEHUJIbHbIE, AIKMHUJIbHbIE, ANIKUICHOBBIE, aJKEHUJICHOBbIE WIIM aJIKUHUJIEHOBbIE
IPYIIIIBL

TepmuH «aumn» o3HaudaeT pamukan odmeit gopmynsr -C(O)R, rme R mpencrasisier
CO0OM aTKUIBHYIO TPYTIIY.

TepMHH «aJKOKCH» O3HAYaeT AJKWIbHYIO TPYIIY, CBS3aHHYIO OIMHAPHOH CBS3BIO C
kuciopogoMm: -O-R, rme R mpencrasnser coboli ankuibHyr rpymmy. [IpuMepbl BKIIHOHYAKOT
METOKCH, STOKCH U T. TL.

TepmuH «apmn» UCHOIB3YETCS] B JAHHOM JOKYMEHTE Uil 0003HAYEHHs apOMAaTUYECKON
IPYIIIBL, KOTOPAsk MOXKET MPEACTaBIATh COOOH OIHO apOMaTHYECKOE KOJBIO MM MHOKECTBO
apOMAaTUYECKUX KOJIEI, KOTOPble KOHACHCHPOBAHBI BMECTE, KOBAJICHTHO CBSI3aHbI HJIH CBSI3aHBI C
oOmel rpynmoi, Takoil Kak [ua30, METUJICHOBBIH MM STWICHOBBIH (parmeHT. OOmeit
CBSI3YIOIIEH TPyNmod Takke MOKET ObITb KapOOHWI, Kak B OeH30(eHOHe. ApomaTHyecKoe
KOJNBLO (KOJbLd) MOXKET BKJIIOYaTh B ce0s, Hampumep, ¢enmnn, HadTun, OudeHw,
mudennnmerisl U OeH30(peHOH, cpeau Mpouux. TepMHH «apmil» OXBaTBIBAET «3aMEINEHHBIN
apum». Jng QeHUIbHBIX TPYII apHIbHOE KOJBIIO MOXET OBITh MOHO-, IU-, TPHU-, TETpa- HIIU
neHrazaMerieHHeIM. Kosbia 6onbiiero pasmepa MOryT ObITh HE3aMEIEHHBIMU HIIH COZEPIKaTh

OJWH HJIN OoJibllIee KOJIMYECTBO 3aMECTUTEIEH.



TepMHUH «apHUIANKUI» HUCIIONB3YETCS B JAHHOM IOKYMEHTE Uil OOO3HA4YeHUs TPYIIIbL,
cozep Kallel apWIbHYIO U aJIKUJIbHYIO TPYIIY.

TepmuH «kapOOKCHANKNI» MCIONB3YETCS B JAHHOM JOKYMEHTe A OOO3HA4YeHUs
TPYNIbL, COXepKallell amKuiabHy0 U KapOokcwnbHyro rpynmy (manpumep, -C(O)O(Ci-
Ce)anku).

TepMuH «rajoreH» WM «rajo» HCIOIb3YeTCs B JaHHOM JTOKYMEHTE IUIsi 0003HaYeHUs
atomMoB (Topa, Opoma, xJopa u ioza.

Tepmun «rerepo», A0OaBIEHHBII K HAa3BAHUIO JIOOOro ()parMeHTa, ONMHUCAHHOTO B
JAHHOM JOKYMEHTE, OTHOCUTCS K TpYIIe, B KOTOPOW HEYIJIEPOOHBIH aTOM 3aMEHSET aToOM
yriepoaa B ykasaHHoM (parmenrte. JIroOoil (parMeHT, ONUCAHHBIA B JAHHOM JOKYMEHTE,
MOXeT ObITh mpencTaBieH B rerepo ¢opme. I[Ipumepsl rerepoaToMOB BKIHOYAKOT, Cpeau
poYero, a3oT, KUCIopox, cepy, Gocdop, xmop, Opom u Hox.

TepMuH «THIPOKCHY» HCTIONB3YETCS B JAHHOM JOKYMEHTE JUJIsi 0O03HAUEHUs IPYIIBI -
OH.

Tepmuna «amuHO» mcmonb3yercss s obo3HaueHuss NRR', rme R u R' HesaBucumo
NPEACTABISIIOT coOoW H, ankwi, ankeHWs, anKuHWI, apwil WM UX 3aMELIeHHbIe aHaJOTH.
«AMUHO» OXBAaTBhIBAET «AJKWIAMUHO» W «IHAJKWIAMHHO», O0OO3HA4AIOIee BTOPUYHBIE H
TpeTu4Hble amMuHbl. Kakmas ankuibpHas Tpynna AHAJKWIAMHHO MOXET ObITh BbIOpaHa
He3aBucuMO. AmmHoOrpymmbel, rme R wm R' mnpeacrasmsror coboii H, HaswpBaroTCs
«HE3aMeIIeHHbIMU aMHUHOrpynnamu». AmuHorpymnmsl, rae R u R' mpencrasnstor cobOoit
¢dparmeHT, OTINYHBIN OT H, Ha3bIBaIOTCA «3aMELIEHHBIMH aMUHOTPYITIIAMI.

TepmMuH «anuIaMUHOY» HCIONB3YETCAd B IAHHOM JOKYMEHTE IUIs OIUCAHUS TPYIIIIbI
RC(O)NR'-, rne R mpexncrapnsier co0oit aumibHy0 rpymmy, a R' HE3aBUCHMO TpeACTaBJisieT
coboit H, ankui, alnkeHu, anKuHWI, apyuil UM UX 3aMEIIeHHbIe aHAJIOTH.

«3aMelLIeHHbII» OTHOCUTCS K XUMHMUYECKON IpyIle, Kak OMHUCAHO B JAHHOM JOKYMEHTE,
KOTOpast IOTIOJIHUTENIBHO COAEPKHUT OAUH WM OoJiee 3aMeCTUTENEeH, TAKUX KaK HU3IIUHN aJIKHII,
apwJiI, auwi, rajoreH (Hampumep, ajnkuiranoreH, Takod kak CF3), ruapokcH, aMHUHO, aJKOKCH,
ANKWJIAMHHO, alMJIAMHUHO, TUOAMMUAO, AIMJIOKCH, APWJIOKCH, APWJIOKCHAIKWI, MEPKAITO, THA,
a3a, OKCO, KaK HACBHIIEHHbIE, TAK 1 HEHACHIIIIEHHbIC IUKJIMYECKNE YIIIEBOIOPObI, T€TEPOLIHKIIBI
U T. 1. JlaHHBIE TPYMIBl MOTYT OBbITh NPUCOEAMHEHBI K JIOOOMY aTOMy VYIJIepona WM
3aMECTUTENIO AJKWIbHBIX, AJKCHWIbHBIX, aJKUHWIbHBIX, AJIKUJICHUIbHBIX, AJKCHUJICHUIbHBIX,
ANIKMHUJICHWIbHBIX WK IPYTUX (ParMeHTOB, OMMCAHHBIX B TAHHOM JTOKYMEHTE.

JUis KUCIOTHBIX (PParMEHTOB, TAaKMX Kak KapOOHOBBIE KHCJIOTBI, Ha3BaHUE CaMOH
KHCJIOTHI SIBHO OXBATHIBAET KUCIIOTY, €€ CONMPsDKEHHOE OCHOBAHHE, & TAKXKE MX COJIM U CIIOXKHBIC
3¢upsbL.

Jlnsi OCHOBHBIX (PPAarMEHTOB, TAKMX KaK aAMHHOTPYIIBI, Ha3BaHHE CAMOTO OCHOBAHUS
SBHO OXBaThIBA€T OCHOBAaHUE, €ro COMNPSUKEHHYK KHCIOTY, a TaKke HUX COIMu |
KBAaTE€PHU30BAHHbIE BEPCHH.

CTpyKTypBl, NpEACTaBIEHHbIE O€3 YyKa3aHHOW CTEPEOXUMMH, BKIIOYAOT BCE UX

CTEPeon30OMepbl B JIFOOOM COOTHOLIEHMM (/. €., SHAHTHOMEPbl U JUACTEPUOMEPBI, HX
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paleMuYecKue CMeCH WM JIIOOYI CMech NpU JI0OOM 3HAHTHOMEPHOM/IHACTEPUOMEPHOM
U30BITKE).

«Conby» mpexncrapiisieT co0Oi JIFOOYIO0 CONb MPUCOSAUHEHUs] KUCJIOTHI WM OCHOBAHMSI.
Conu, mnpuBEeAECHHBIE B JAHHOM JOKYMEHTE, MPEANOYTUTEIbHO MPEACTaBIAIOT COOOH
¢dapmaneBTHUECKH TpUeMIIeMble conu. «PapMaleBTHUECKH MpUeMIIeMasi COJIb) MPEeACTaBISET
coboit oOyl0 CONb TNPUCOEAMHEHMS KUCJIOTHI MM OCHOBAHUS, TNPOTHBOMOHBI KOTOPOH
HETOKCHYHBI JUIsI MalUeHTa (BKJIIOYas BETEPUHAPHOIO MALMEHTA) B (papMaLeBTHYECKUX 032X
yKa3aHHBIX COJIEH, Tak 4YTO OnarompusiTHble (apmakonorudeckue 3(QexTr, mnpucyme
CBOOOJTHOMY OCHOBAHHIO MJTH CBOOOTHOM KHMCJIOTE, HE CBOAATCS Ha HET MOOOYHbIMU 3 dexTamu,
NPUIKUCHIBAEMbIMUA TMPOTHBOHOHAM. OrpOMHOE KOJUYECTBO (DapMaleBTUYECKH MPUEMIIEMbIX
CoJiell XOpOIIO M3BECTHO B IAHHOM 00MacTh TeXHUKH. /[ OCHOBHBIX aKTHBHBIX MHIPEIHEHTOB
BCE COJIM MPUCOEAMHEHHUS] KHUCJIOTbI MPHUTOAHBI B KAa4eCTBE MCTOYHHUKOB (POPMbI CBOOOIHOTO
OCHOBAHUS, XK€ €CJIM KOHKPETHas COJb caMa 1o cede JKenaTellbHAa TOJIbKO B KauecTBE
IPOMEKYTOYHOI'O MPOAYKTA, KaK, HAMPUMEp, KOrJa YKa3aHHAs COJb OOpa3yercss TOJIbKO IS
LeJiell OYMCTKU WK MOSHTH(PUKALMK, MM KOTAa €€ UCMOJB3YIOT B Ka4eCTBE MPOMEKYTOUHOIO
NPOAYKTA MPH MOJYYeHUH (PapMaLeBTUYECKH MPUEMJIEMON COJIH C IOMOLIBI0 METOAMK HOHHOTO
oOmena. @apMaueBTHUECKH TNPUEMJIEMBbIE COJM BKJIKOYalOT, O€3 OrpaHHYeHHusi, COJIH,
NOJyYeHHbIE W3  MHHEPAJbHBIX KHUCJIOT W  OPraHMYeCKUX  KHUCIOT, BKJIIOYAOLIHE
THIPOTAJIOTEHUABI, Hanpumep, THAPOXJOPHAbI W TUAPOOpoMHIbl, cyiubdarel, ¢ocdaTsl,
HHUTPATBI, CyJb(pamaThl, AaueTaThbl, LMUTPAThI, JIAKTATbl, TAPTPAThl, MAaJOHATbI, OKCAJATHI,
CaMLMIATBl,  NPONMHOHATBHL,  CYKIHMHATBL,  (ymapaTbl, MajeaTbl, MeTHIeH  Ouc-b-
T'MAPOKCUHA(TOATHI, TEHTU3AThl, W3ETHOHATHI, IH-A-TOJYOWJITAPTPAThI, METAHCYJb(pOHATHI,
5TaHCYIb(OHATB, OEH30/ICYIb(YOHATEI,  1-TONYOJCYIb(OHATHI,  LUKJIOTEKCHIICYIb(paMaThl,
XUHATBI U TOMy noo0Hoe. Coy NMPUCOeMHEHNs OCHOBAHUHN BKIIFOUAIOT COJIM, MOJTyYeHHBIE U3
OCHOBAaHMH IIEJNIOYHBIX WJIM INEJOYHO3EMEJbHBIX METAJUIOB MM OOBIMHBIX OPraHMYEeCKUX
OCHOBAHHH, TAKUX KaK TPUATHIIAMUH, TUPUANH, TUIEPUANH, MOPQOInH, N-MeTUIMOP(OJIHH U
ToMy TmonoOHoe. TepmuHbl «(papMaleBTUYECKH TMPUEMIEMBbI» ©  «(hapMaLeBTHUECKH
NPUTOIHBII UCTIONB3YIOTCS B TAHHOM JOKYMEHTE B3aHMO3aMEHSIEMO.

JIro0ast ccblUTKa HA «COEAMHEHHE» B NaHHOM JAOKYMEHTE WJIM Ha CTPYKTYPY COEIMHEHHSI,
OTPENEICHHYIO B TAHHOM JIOKYMEHTE, OXBAThIBAET KaK COJIEBBIE, TAK U HECOJIEBbIE (POPMBI, eciu
SIBHO HE YKa3aHO HHOE.

Coeaunenus

CoenuHeHuUs 10 TaHHOMY M300PETEHHIO BKJIFOUAIOT COSAMHEHUS (POPMYJIbI Z, UMEIOIINe
KoJbLO A, koJb1o B, konbuo C u konbuo D, wmn ux conu, rae:

Z npencrasiseT coOoit:
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X B K&KIOM Cllydae He3aBHCHUMO BbIOPAH U3 TPYIIIbL, BKIOUaromed N u CR®;

Y B KQXKIOM Clly4ae He3aBUCHUMO BBIOPAH U3 TPYIIIbI, BKIFOYAOIIEH NR®, 0, S, C(R®, u
CR’;

Al, AZ, A3, A*uA’s KKIOM CJTydae He3aBUCHUMO BBIOPAHBI U3 TPYIIIBI, BKIFOYAOIIEH
NuC;

Rl, Rz, R3, R4, R’ u R6, KOIZla OHHM IIPUCYTCTBYIOT, B KaXKIOM Cllydyae HE3aBHUCHUMO

BbIOpPaHbI W3 TPYIIbL, BKIOYAOMEH BOAOPOA, THIPOKCH, alETW, TAJIOreH M KapOOKCHI,
3aMELICHHbIM WM He3aMeleHHbIH (parMeHT, BHIOPAHHBIN W3 IPYMIbL BKIIOYANOIIEH aMUHO,
aNKWI, AaJIKOKCH, KapOOKCHANKWi, aiui, AauujJaMMHOApWI, apUJIANKWUJ, TeTePOAKHII,
TeTePOANKOKCH, TIeTepOKapOOKCHANKII, TeTepoallii, TeTepOaLlNIAMUHO, TeTepoapui U
reTepOaAPUIIAJIKIIIL, U JIFOOYI0 KOMOMHAIIMIO BBIIIETIEPEYUCIEHHOr0, TPU YCJIOBHH, UTO JIFOOOH 13
Rl, RZ, R’ , R* w/umu R® B JIAaHHOM KOJIbLIE OTCYTCTBYET, KOTZIa Al, AZ, A® , A* wumm A° B JTAHHOM
KOJIbIIe, COOTBETCTBEHHO, MPEACTaBIIsAeT cobol N; u

R’ B kaxxmom cllyyae He3aBHCUMO BbIOpaH U3 Tpymibl, BKmovaromend =0, =S u =NR®,

B HEeKkOTOpBIX BapuaHTaX peain3alyuu U300peTeHHs 0 MeHbIIeH Mepe OauH X B KOJIbLE
D mpencrasnsier coboi CR®. B HEKOTOPBIX BapHAHTAX peajh3alii H300peTeHUsl MO MEHbIIeH
mepe aBa u3 X B Koible D mpencraBisitor codoit CR®. B HEKOTOPBIX BAPUAHTAX pealu3aluu
n306peTenus kaxapiii X B konbue D npexcrasmser coboit CRE.

B HEeKkOTOpBIX BapuaHTaxX peann3alyuy H300pEeTEeHHs 10 MeHbIIeH Mepe OOuH X B KOJbLE
D mpencrasnsier coboit N. B HEKOTOpBIX BapHaHTaxX peanu3alid M300pETeHHs MO MEHbIIeH
mepe nBa u3 X B Kojblle D mpeacraeisitor coboii N. B HEeKOTOpBIX BapHaHTaX pear3aliu
n300pereHus kakablii X B kKonble D npencrasisier coboi N.

B HekoTOpBIX BapuaHTax peann3aluy H300peTeHHs 10 MeHbIIeH Mepe OOuH X B KOJbLE
D npencrasnsier coboit CR® 1 110 MeHbeit mepe onuH X B kKonblie D npencrasnsier coboit N. B
HEKOTOPBIX BapUAHTAX peajn3aluy n3o0pereHus nsa X B konble D npencrasistor coboi CR® u
onuH X B koJblle D npencrasisier codoit N. B HEeKOTOpBIX BapHaHTaxX peajnu3aliuu H300peTeHHs

onuH X B konblie D npexncrasisier coboit CR® i nBa X B kombie D NpeAcTaBysoOT co0oi N.
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B HekoTOphIX BapmaHTax peaju3anuy U300peTeHust Y MexXay KOoubloM D u xoibprom A
NpPEeACTaBIsieT COOOM NR®. B HEKOTOPBIX BAapUAHTaX peanusaluu u300pereHus Y MeEXAy
kosboM D 1 kospiioM A ' Y Mexay kosibiioM D u konblioM B kaxnblil npencrapisier coboi
NR®. B HEKOTOPBIX BaApHAHTAX peaTu3aliii U300peTeHus KAl Y MpeacTaBisier co0oi NR®.

B HekoTOphIX BapuaHTax peanuzauuu u3odpereHus Y Mexxay konbloM D u konbmom A
npencrasisier codoli O. B HEKOTOPBIX BapuaHTax peanusanuu n3o0pereHnus Y MeXOy KOJbLIOM
D u xompiom A u Y mexay kombuoM D u kombriom B kaxnenii npencrasnsier coboit O. B
HEKOTOPBIX BapUAHTAX pear3aliu n300peTeHus Kakabli Y npeacrasisier codbor O.

B HekoTOphIX BapuaHTaxX peaqu3auuu u3o0pereHus Y Mexay KoiabloM D u kojbiom A
npeacrasisier coboit S. B HEKOTOPBIX BapuaHTaX peanu3aly H300peTeHns Y MeXIy KOJbLOM
D u xompbuom A u Y mexay kombioM D u xombiiom B kakmeiii mpencrasisier coboii S. B
HEKOTOPBIX BApUAHTAX PeaM3aliy U300peTeHus KaKAbI Y npeacTasisier coOoi S.

B HekoTOphIX BapHaHTaxX pealn3auuu n3o0pereHus Y Mexay KoiabloM D u koaspmom A
npeAcTaBisieT coOoi C(R6)2. B HEKOTOpBIX BapHaHTax peaju3aluu H300peTeHuss Y Mexny
koJbIIoM D 1 kombiioM A u Y Mexay koibiioM D u konblioM B kaxknbril npencrapisier coboi
C(R%,. B HEKOTOPBIX BapUAHTAX pPeaTN3alud H300peTeHHs] KaXApld Y MpPEeAcCTaBisieT COOOH
C(R%».

B HekoTOphIX BapmaHTax peajn3auuy u300peTeHust Y Mexny KoibLoMm D u xombpiiom A
npencrasmsier coboit CR’. B HEKOTOPHIX BapHAHTAX peATH3aLuu H300peTeHHs Y MEKIy
koJbpIioM D 1 kosbiioM A ' Y Mexay kosibiioM D u konblioM B kaxnbril npencrapisier codoi
CR’.B HEKOTOPBIX BapHAHTAX peaji3aluy N300peTeH s KaKablil Y npeacTaBisieT coOoi CR’.

B HekoTOpbIX BapUaHTax peasn3alui U300pETeHUs IO MEHbLIEH Mepe OJUH U3 A', A%,
A’, A u A® B kombe A npencrasisier codoit C. B HekOTOppIX BapuaHTax peasu3aluu
n300peTeHus 0 MEHbLIeH Mepe OIUH U3 Al, AZ, A3, A*uAds KOJIbLIE A MpencTaBisieT coOoi
N. B HeKoTOpbIX BapuaHTaX peanusaliu U300peTeHus MO MEHbIIeH Mepe OAHMH U3 Al, A2, A3,
A*uA’s KoJiblie A mpencraBisieT coboii C, v Mo MEHbIIeH Mepe OJUH U3 Al, Az, A3, A*u A’ B
KOJIbIle A mipencTaniisier coboit N.

B HEKOTOPBIX BAPHAHTAX Pealn3aLii H300peTeHns A' B Konblie A mpeacTaBisier coooii
N. B HEKOTOpBIX BapUaHTAX pean3alii U300pETeHUs A” B KoIbLIE A npencrasisier codboii N. B
HEKOTOPBIX BapUAHTAX pPeaM3alif H300peTeHHs A® B kombue A npexacrasisier coboirt N. B
HEKOTOPBIX BapUAHTAX pPeaNU3alUu HU300peTEeHUs A* B kombue A npexacrasisier coboit N. B
HEKOTOPBIX BapUAHTAX pPeaM3alliil H300peTeHHs A’ B kombue A npexncrasisier coboit N. B
HEKOTOPbIX BAPHAHTAX peamnsaunn nzobperenns A' u A’ B kosblie A npeacTaisioT coboii N.

B HEKOTOPBIX BAPHAHTAX PeaTH3ALNI H300peTeHnst A' B KoNblie A MpeacTaBisier coooii
N, u A%, A°, A* u A’ B kombue A npencTaBisiFoT coboii C. B HEKOTOPBIX BapHaHTaX pear3aluu
u300peTeHwst A’ B kombue A npencrasisier codoil N, u A', A, A* u A’ B kombie A
npencTaBisiioT cobori C. B HEKOTOPBIX BapHaHTaX peann3alu H300peTeHUs A® B kombue A
npencrasisier codoit N, u Al, AZ, A*u A’ B KOJblie A mpencTaBisiroT coboit C. B HEKOTOphIX
BapHaHTaX peayin3aluy U300peTeHus A’ B xonbue A npencrasisier coboi N, u AL AL AP u A°

o 5
B KosblLie A mpenctaBisitoT coboit C. B HekoTOphIX BapuaHTax peanuzauuu u3odpereHus A” B
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Kojble A mpexacrasisier codoit N, u Al, AZ, Adu At kojbie A mpexacrasisitor coboii C. B
HEKOTOPBIX BApHUAHTAX peaH3aliy H300peTeHus A' 1 A’ B xobLie A NPEACTaBIBIIOT co0oi N, u
A%, A’ u A" B xomblie A npencrasisioT coboii C.

B HEKOTOpBIX BAPHAHTAX peausarii n3ooperenns A' B KaxIoM U3 KONbIA A H KOJIbLA
B npencrasisier co60ii N. B HEKOTOPBIX BApHAHTAX peanusaiiy u3o0perenus A’ B KaXIOM u3
Komblia A W kojbua B mpencraBnser coboit N. B HeKOTOpbIX BapuaHTax peau3aliu
n300peTeHus A’ B KaxIOM 13 KONbLA A ¥ Kojbla B npexcrasisier coboit N. B HexoTopsIx
BAPMAHTAX peannsalun n3obperennst A* B KakaoM u3 Komplia A U Kkonmbla B mpexcrasmser
coboit N. B HekoTOpbIX BapuaHTaxX peanu3aluu H300peTeHus A’ B K@XIOM U3 KOJIbL@A A U
xonbiia B mpencrasisier co6oit N. B HeKOTOPBIX BapHaHTax peanusanun n3obperenns A' u A’ B
KKIOM U3 KOJIbIla A U Kosiblia B mpencrasisiroT coboii N.

B HEKOTOpBIX BAPHAHTAX peanusarii n3obperenns A' B KaXIoM U3 KONbla A i KOJIbLA
B npencrasnsier coboii N, u AZ, A3, A*uA’s KOKIOM U3 Kosblla A U konblia B mpencrasmsitor
coboit C. B HEKOTOpBIX BapUaHTAX peal3aluu U300pEeTeHUs A B K@XIOM M3 KOJIbL@A A H
kosibia B mpencrasnser coboit N, u Al, A3, A*u A’ B Ka)KIOM M3 KosibLia A U konbla B
npenctaBisiroT coboit C. B HEeKOTOphIX BapHaHTaX peau3aliy U300peTeHus A’ B KaxkIOM 13
kojbia A u konbla B mpencrasisier coboii N, u Al, AZ, A*u AdB KaKIOM U3 KOJibLla A U
kosibia B mpexncraenstor coboit C. B HEKOTOPBIX BapuaHTax peain3alud U300peTeHHs A’ B
KOKIOM U3 Kosblia A u Konblia B mpencrasisier coboit N, u Al, AZ, A*u A’ B KaKIOM U3
koimpa A u kombma B mpeacraBistor coboit C. B HEKOTOPBIX BapuaHTax peaTH3alud
n300peTeHust A’ B Ka)KIOM U3 KONbIA A 1 KONbla B npezacrasisier codol N, u AL AL A’ uA'B
KKIO0M U3 KoJblla A 1 kosiblia B mpencrasisitoT coboii C. B HEKOTOPBIX BapHaHTax peajii3aliuu
nu300peTeHust AluA’s KaXIOM U3 KoJiblla A U KoJiblia B mpencrassitor coboii N, u Az, A’ u
A* B kaxoM 13 KonbLa A u Konbla B npeacTasysiroT coboit C.

B HEKOTOpBIX BapuaHTaX pean3alui N300PeTeHUs! KaXKIbIi Al npencrasisier codoi N.
B HeKoTOpBbIX BapuaHTaX pean3aluu H300PETEHHs KaIbli A’ npexacrasiser coboit N. B
HEKOTOPBIX BAapUAHTAX peANU3aluu H300peTeHHs KasKIbId A’ npexacrasisier coboir N. B
HEKOTOPBIX BAapUAHTAX peaNU3alud H300peTeHHs KaKIbId Al npexacrasisier coboir N. B
HEKOTOPBIX BApUAHTAX peaM3alud H300peTeHHs KasKAbIi A’ npexncrasisier codoit N. B
HEKOTOPBIX BaPUAHTAX PEATH3alMU U300PETEHUS KaxKIbli Alu A’ npexacrasisier codoit N. B
HEKOTOPBIX BapUAHTAX PEATU3AL[IN H300PETCHUS KaXKIbIi Al npeacTasisier codoi N, a KaKablid
A% A AT A npencrasisier coboit C. B HEKOTOPBIX BapuaHTaxX peau3alid H300peTeHus
KayKIbIA A? npenacTaBisier codoit N, a KasKIbIi Al, A’ , At u A’ npencrasisier codoii C. B
HEKOTOPBIX BapPUAHTAX PEATU3ALIIN H300PETeHUST KaXKIbIi A’ npeacTasisier codoi N, a KaKablid
A, AL AT A npencrasisier coboit C. B HEKOTOPBIX BapuaHTaxX peaiu3alid H300peTeHus
KayKIbIA A? npencTanisier codoit N, a KaKIbIid Al, AZ, AP u A npencrasisier codori C. B
HEKOTOPBIX BapUAHTAX PEAU3ALIN U300PETeHUsT KaXKIbIi A’ npeacrasisier codoi N, a KaKablid
A, A% AP u A? npenctasisier coboit C. B HEKOTOPBIX BapuaHTaX pear3alii U300peTeHUs
KayKI bl Alu A’ npencrasiisieT codoit N, a KaxbIi AZ, Adu At npencrasisier codoit C.

B HekoTOpBIX BapuaHTax peasn3aluyd U300peTeHHs MO0 MEHbIIeH Mepe OIUH W3 R', R%,
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R?, R* u R® B komsle A Mpencrasisier cobol BOAOpon. B HEKOTOPBIX BapuaHTAaX peayu3aluu
n300peTeHs] IO MEHbLIEH Mepe ONWH U3 Rl, RZ, R3, R*u R’ B konblle A u kxonble B
npeacTaBisieT coOol BOAOpoA. B HEKOTOPBIX BapuaHTax peann3alu H300peTeHHs 110 MEHbLIeH
Mepe OJUH U3 R', R% R®, R* u R’ B xaxiom u3 kombua A, kombua B i konbma C IIPENCTABIISIET
co0oit Bogopos.

B HEKOTOpBIX BapHaHTaX peaiu3alu H300pEeTeHUs O MEHbIIeH Mepe 1Ba U3 R', R% R?,
R* u R’ B komsie A IPENCTABILIIOT co0OH BOAOpPOA. B HEKOTOpBIX BapHaHTax pealu3alyu
u300peTeHs] MO MEHbIIeH Mepe IBa W3 Rl, RZ, R3, R*u R’ B koJiplie A u kosuble B
NPEACTABISIIOT OO0 BOIOpOa. B HEKOTOPBIX BapHaHTaX peaiu3aliy U300pETeHH s IO MEHbIIEH
Mepe IBa U3 Rl, R2, R3, R*uR’s KakaoM u3 konbla A, konpua B u konbia C nmpeacTaBisitoT
co0oit Bomopo.

B HEKOTOPBIX BapHaHTaX pea3alny H300PETeHUs TI0 MEHbIIEH Mepe TPH 13 R',R% R?,
R* u R’ B xomblie A MPEACTaBISIFOT COoOOH BOmOpoA. B HEKOTOPBIX BapuaHTaX peaM3alHuu
u300peTeHNs] MO MEHBIIeH Mepe TPU U3 Rl, RZ, R3, R*u R’ 8 koiblie A U konble B
NPEACTABISIIOT OO0 BOOpoa. B HEKOTOPBIX BapHaHTaxX peajn3aluy H300pEeTEHHs 10 MEHbIIEH
Mepe TPH u3 Rl, RZ, R3, R*uR’s KaXIoM u3 konbla A, konpia B u konbua C npeactaBisitoT
co0oit Bomopo.

B HEKOTOPBIX BapHaHTaxX pean3alny H300pEeTeHUs TI0 MEHbBILIEH Mepe YeThIpe U3 R', R,
R?, R* u R’ B komblie A MPENCTaBISIFOT cO00M Bomopoa. B HEKOTOPBIX BapuaHTAX peaiu3aluu
n300peTeHNs] 10 MEHBIIeH Mepe YeThIpe M3 Rl, RZ, R3, R*u R’ 8 Konblie A U kosble B
NPEACTABISIIOT OO0 BOOpoa. B HEKOTOPBIX BapHaHTax peajan3aluy H300peTeHHs [0 MEeHbIIeH
Mepe 4YeThIpe U3 R', R*, R’, R* u R’ B kaxmom u3 kombua A, kombua B u kombua C
NPENCTABISIIOT COOOI BOIOPO.

B HEKOTOpBIX BapHaHTaX peann3alud U300peTeHHs] KaXKIbIA 13 Rl, Rz, R3, R*uR’ B
KOJIbIIE A, €ClM NPUCYTCTBYET, MpPEACTaBNsieT cOOOH BOAOPOA. B HEKOTOpBIX BapuaHTax
peanu3anuu U300peTeHMs KaKIbIi U3 R', R% R®, R u R® B xaxmom u3 koibla A 1 kombua B,
€CNIU TMPHUCYTCTBYET, MPEACTaBjsieT coOOH BOAOPOA. B HEKOTOpBIX BapHaHTaX peaTn3aluu
n300peTeHUs] KaXIbli W3 R', R*, R’, R* u R’ ecm NPUCYTCTBYET, TPEACTaBIsIeT COOOi
BOAOPOX.

B HekoTOpBIX BapuaHTaX peain3aluy U300peTeHHs MO MEHbIIeH Mepe OIUH W3 R, R%,
R?, R u R’ B konbie A He npezncrasisier codoit Bogopoa. B HEKOTOPBIX BapHaHTax peajn3anuu
u300peTeHus] 0 MEHbIIEH Mepe ONWH W3 Rl, RZ, R3, R*uR’s konblie A U koJsble B He
npeAcTaBisieT co0ol BOpopoa. B HEKOTOPBIX BapuaHTaX peayn3aluil H300PETEHHs 110 MEHbLICH
Mepe OOWH H3 Rl, Rz, R3, R*u R’ B KaxXIoM u3 konblia A, koiblla B u kojmbma C He
NpEeACTaBIsieT COOOH BOJOPO.

B HekoTOpBIX BapHaHTaxX peain3aliy H300pEeTeHUs 10 MEHbINEH Mepe J1Ba U3 R, R% R?,
R* u R’ B komblie A He NPEACTaBISIIOT coOoit Bogopoa. B HEKOTOpBIX BapmaHTax peann3aliu
n300peTeHus1 M0 MEHbIIeH Mepe IBa W3 Rl, RZ, R3, R*u R’ B konblle A u konble B He
NPEACTABISIIOT OO0 BOOpoX. B HEKOTOPBIX BapHaHTax peaju3aluy H300peTeH s 0 MEHbIIEH

1 B2 p3 p4 ., RS
mepe 18a u3 R°, R", R”, R" u R’ B kaskgom u3 xonpua A, kosbia B 1 konbua C He NpeACTaBisoT
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co0oit Bogopo.

B HEKOTOPBIX BapHaHTaxX pean3aliy H300pETeHUs 0 MEHbIEH Mepe TP U3 R', R% R’
R* u R’ B komblie A He MPENCTABISIFOT CO00M BOAOPON. B HEKOTOPBIX BapuUaHTaxX peau3aluu
n300peTeHus1 10 MEHbIIeH Mepe TpU M3 R', R’ R’, R* u R® B xompue A u xompue B He
IPENCTAaBILSIIOT COO0I BOIOpoa. B HEKOTOPBIX BapuaHTax peann3aun U300peTeHus 0 MEeHbLIeH
Mepe TpHU U3 R', R? R®, R u R’ B kaxznoM u3 kosbua A, xonbua B u konpia C He npencTaBisioT
coboli BOIopox.

B HEKOTOpBIX BapHaHTaX pea3aliy U300pEeTeHuUs 10 MEHbIIEH Mepe YeThIpe U3 R', R?,
R?, R* u R’ B konbLe A He MPENCTaBJISIFOT CO00I BOAOPO. B HEKOTOPBIX BapuaHTaX peau3aluu
U300pETeHHs M0 MEHbIIEH Mepe YeThipe U3 Rl, RZ, R3, R*uR’ s koiblie A U xousblie B He
NPEACTABISIIOT OO0 BOIOpOa. B HEKOTOPBIX BapHaHTaX peajr3aluy H300pEeTeH s 0 MEHbIIEH
MEpE YEThIpE M3 Rl, RZ, R3, R*u R’ B KaxXqoM M3 Koiblla A, xojgbla B um konbua C He
NPEACTABIISIIOT COOOH BOIOPOI.

B HekoTOphIX BapuaHTaxX peaju3allii U300peTEeHUs] KaKIbIi U3 RLURL R R uR’ s
KOJIbLIE A, €Clu MPUCYTCTBYET, He MpeacTaBisier coboil Bomopon. B HEKOTOpBIX BapuaHTax
peanu3zanuu U300pETeHHsT KaXKAbIH W3 Rl, RZ, R3, R*uR’s KoJblle A W Kojiblie B, ecin
NPUCYTCTBYET, HE TNPEACTaBIsieT CcOOOW BOXOpPOA. B HEKOTOpBIX BapuaHTaxX peayu3aluu
n300peTeHMsT KaXIblil 13 Rl, RZ, R3, R*uR’ s Ka>KIoM U3 kosblia A, koabna B u xonbna C,
€CII TIPUCYTCTBYET, HE MPEICTABISET COOOH BOIXOPON.

B HekoTOpBIX BapuaHTaxX peaju3alii U300peTeHUs R' B komble A He MPENCTABIISAET
co0oii Bomopon. B HEKOTOpPBIX BapuaHTax peaju3aluyd H300peTeHHs R' B kombie A He
npeacTasisier coOOH BOAOpOXd, a R%, R’, R' u R’ B xombue A, ecim INPUCYTCTBYIOT,
NPENCTABISIIOT COOOI BOIOPO.

B HEKOTOpBIX BapHaHTax peayu3aluy H300peTeHus R' B kaI0M U3 KOJIbIA A M KOMbIA
B ne mpexncrasnser coboil Bogopoa. B HEKOTOpBIX BapHaHTaX pean3aluy U300peTeHus R' B
KQKIOM U3 KoJiblia A U KoJjiblia B He mpencTasisier coboi BOIopon, a RZ, R3, R*uR’s KasKJIOM
U3 KOJIbIIa A U KOJIbLIA B, ecliu mpuCyTCTBYIOT, IPENCTABISIFOT COOOM BOXOPO..

B HEeKoTOpBIX BapHaHTaX peau3alru U300PETeHUsT KaKIbIi R' He npeacTaBisieT coOoH
BOIOpOA. B HEKOTOpBIX BapuaHTaxX peau3aluyd HU300peTeHHs KasKIbId R' He MPEACTABIIAECT
co0O# BOIOPON, M KAKIBIA W3 R%L R, R' u RS, €CJIU TIPUCYTCTBYET, MPENCTaBIsieT COOOH
BOAOPOX.

B HekoTOpBIX BapuaHTaX peaju3alui H300peTeHus R* B xombe A He NPENCTaBISAET
coboit Bomopon. B HEKOTOpPBIX BapuaHTax peaju3aluyd HU300peTeHUs R* B kombue A He
npeacTasisier coOOH BoOAoOpoxn, a R', R*, R’ u R’ B xomsle A, eciu HNPUCYTCTBYIOT,
NPEACTABISIIOT COOOH BOIOPOI.

B HekoTOphIX BapHaHTax peau3aluyd U300peTeHus R* B KaI0M 13 KOJIbLA A H KOJbLA
B He mpencrasnsier coboit Bogopon. B HEKOTOpPBIX BapwaHTaxX peaju3alud U300peTeHHs R* B
KOKIOM U3 KoJyiblia A U Kojibiia B He mpencrasisier coboii Bogopon, a Rl, Rz, RuR’s KaKJIOM
U3 KOJbla A M KoJiblia B, eciii mpuCcyTCTBYIOT, IPEACTABISIIOT COOO0M BOIOPOI.

o 4 -
B HekoTOpBIX BapHaHTax peanu3anuy u3o0pereHus kaxablii R* He npencrasnser coboit
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BOZOPOA. B HEKOTOpBIX BapHaHTaxX peajH3alUud H300peTeHUs KaXKIblid R* He NpEeCTaBIIsIeT
co0O0# BOAOPON, M KaKABIA W3 R', R*, R’ u RS, €CJIU TIPUCYTCTBYET, MPENCTaBIsieT coOOH
BOZOPOX.

B HEKOTOpBIX BapuUaHTax pealu3alud U300peTeHUsl O MEHbLIEH Mepe OJUH U3 R' wm
R* B kosbIe A He npencrasisieT co0oit BOXOPO, a IO MEHbIIel Mepe OJMH U3 R’ u R” B konbIe
A He mpexcrasisier co0oit BoAopoa. B HEKOTOpBIX BapuaHTaX peanu3alud HU300peTeHHs 1o
MEHbLIEH Mepe OUH U3 R' i R B xombue A He npencTasisier coO0i BOAOPON, MO MEHBIIEH
Mepe OAWH U3 R*uR*s KOJIbIIe A He TIpeacTaBisieT cOOOl BOIOPO, a KaKIbIA U3 Rl, Rz, R3, R*
1 R B kosbLe A, KOTOpBI HE MPEACTABIISET COOOM BOJOPO, €CJIU MPUCYTCTBYET, MPEACTABJISIET
co0oit Bomopo.

B HEKOTOpPBIX BapUaHTAX pean3aLUu M300pETeHUs O MEHbLIEH Mepe OIUH U3 R' wmm
R* B kaxIOM 13 KoNbL@ A U KoJbL@ B He MpencTaBisieT COO0i BOAOPON, a MO MEHbINEH Mepe
onud u3 R® u R* B kaxiom u3 konbla A u konbua B He npencTasisier codoit Bomopon. B
HEKOTOPBIX BAapPUAHTAX peaH3allii HW300peTEeHHUs] MO MEHbIIeH Mepe ONWH U3 R' wm R* B
KKIOM W3 KOJblla A ¥ kKonblia B He npencrasisier coO0l BOAOPON, MO MEHbINEH Mepe OJIUH U3
R® u R B kaxxnom u3 konbua A u konbla B He NpeACcTaBisieT cOO0H BOAOPO, a KaKIbIA M3 R,
R% R?, R 1 R’ B koM u3 kombua A 1 koibia B, KOTOPBIN HE MPENCTaBIISIET COOOM BOIOPOI,
€CII TIPUCYTCTBYET, PEACTABISIET COOOH BOJOPOI.

B HEKOTOpPBIX BapUaHTAX pean3alUd M300peTeHHs] 0 MEHbILIEH Mepe OOUH U3 R' wmm
R* B kaskxmom u3 kombua A, xomsia B u komsua C He npencTaBisier co0Ol BOIOPOI, a IO
MEHbIIEH Mepe OIHH U3 R® u R* B kaxom u3 kombia A u konbia B He NpEeACTaBIsIET COOOM
BOZIOpOJ. B HEKOTOPBIX BapHaHTax peatn3aluy U300peTeHHs 10 MeHbIIel Mepe OUH U3 R' wn
R* B kaxa0M U3 KoNbla A U KoJbla B He MpencTaBisier co0Oi BOIOPOA, MO MEHbLIEH Mepe
omua m3 R* u R* B kaskmom u3 xombra A u konbia B He npexacrasisier codoit Bomopon, a
KaKIbIA U3 Rl, R2, R3, R*uR’s KaQ)XIOM M3 KOJblia A ¥ Kosiblia B, KOTOpBIN HEe mpencTasisier
co00i1 BOIOPOI, €CJIU MPUCYTCTBYET, MPEACTABISET COOOM BOAOPOL.

B HEKOTOpPBIX BapHaHTaX peaju3alud U300peTeHHs OIUH U3 R' umn R* B konbie A He
npeacTaBisier co00i BOAOPOA, a ONUH U3 R* u R* B xomblie A He NpeACTaBysieT COOOH BOAOPON.
B HeKOTOpBIX BapHaHTaxX peasu3aluu H300pETEeHHs] OOUH W3 R' wm R' B kombue A He
npeACTaBysieT COOOH BOAOPO, ONUH U3 R* 1 R* B xonbie A He npeacTasisier coOoi BOAOPON, a
kaxnpii u3 RY, R%, R, R u R’ B konbue A, KOTOPBIN HE MpeacTaBiisieT coOOi BOAOPOH, €Cliu
NPUCYTCTBYET, NMPEICTABISIET COOOH BOIXOPO.

B HekoTOpbIX BapuaHTaxX peann3aluy H300pETEHHs OIUH U3 R' wm R* B kaxmom u3
Kosbla A u Konbla B He mpencTasisier coboi BOIOPO, a ONUH U3 R* 1 R* B kaxnom u3 kosbla
A u xompa B He mpencraBiser coboii Bomopoa. B HEKOTOPBIX BapHaHTax pealu3aluu
n3o6perenns oxud u3 R' wm R B kaskmom u3 konbua A u konmbia B He mpencrasmser coGoii
BOJIOPOJ, OAVH U3 R® u R* B kax1oM 13 konblia A 1 Kouibla B He npencTasisier cobol BOIOpOx,
a kaxaeii w3 R', R%, R, R n R’ B kamoM 13 Konbla A 1 KonbLa B, KOTOpBII1 HE NpencTaBIseT
co00i1 BOJOPOI, €ClIi MPUCYTCTBYET, MPEACTABIIsIET COOOM BOAOPO.

1 4
B HekoTOpbIX BapuaHTax peanuzanuu u3oOpereHus oguH w3 R° mnm R™ B kaxkaom w3
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xonbia A, konbia B u xonsia C He npeacrasisier coboii Bogopox, a oxus 13 R® u R B kasmom
u3 KojbLa A, konbla B u konbua C He npencrasnser coboit Bonopon. B HeKOTOphIX BapuaHTax
peanu3zauuu H300peTeHUsI OANH U3 R' wm R* B kaxmom u3 konsia A, konbia B i konsia C He
npeacTaBisieT coO0i BOMOPOX, ONMH U3 R® u R* B xaxaom u3 xomsia A, konsia B u kombua C
He TpeacTaBjsieT co0Ooi BOAOPOM, a KaKIbld W3 Rl, RZ, R3, R*uR’s KaXKIOM U3 KOJiblia A,
xonmpia B m kxompua C, KOTOpbI He npexncrtaBisieT coOOW BOAOPON, €CJU IMPHUCYTCTBYET,
npencTaBisieT coO0H BOJOPOA.

B HEKOTOpBIX BapHaHTaX pear3aluu U300pPEeTeHUs R' B kombue A He NIPEACTABIIAET
co0O#1 BOHOPOM, a MO MEHbIIEH Mepe OIUH M3 R* u R B xonbie A He NpeaCcTaBsieT coOoi
BOZOpOA. B HEKOTOpBIX BapmaHTax peanmsarmm nzoGperenns R' B konbue A He mpexcraBiser
co0oi1 BOIOPOA, MO MEHbIIEH Mepe OIUH U3 R* u R* B xombue A He MPECTaBIISIET COOOM
BOJIOPOJI, a KKIbINA U3 R% R, R* u R’ B komble A, KOTOPBI He TpeacTaBisieT coOoi BOAOPO,
€CITU TIPUCYTCTBYET, PEACTABISIET COOOH BOJOPO.

B HEKOTOpBIX BAPHAHTAX peausalii n3o0perenns R' B Kaxmom u3 kombla A U KOJIbLa
B He npexacrasisier coOoil BOAOPOA, a IO MEHbIIEH Mepe OIUH U3 R® u R* B kaxoM u3 korbua
A u xompia B He mpencraBisier coboif Bomopoa. B HEKOTOpBIX BapHaHTax pealH3aluu
n300peTeHust R' B kaxaoMm u3 kombla A u koibua B He npeacTaBisieT coOOH BOAOPOA, MO
MEHbIIEH Mepe OIWH U3 R® u R* B kaxmom u3 xonbia A u xonbia B He NPEACTaBISIET COOOM
BOJIOPOJ, & KaXKIbIA W3 RZ, R3, R*u R’ B KOKIOM U3 Koiblla A U konbla B, koTopslii He
NpeAcTaBisieT cOOO0H BOJOPO, €CIIN MPUCYTCTBYET, MPEACTABISAET COOOH BOIOPO.

B HeKOTOpPBIX BapHaHTax peanu3aluy H300peTeHHs R' B kaxxmom u3 komba A, konbia B
u xonbua C He npencrasiseT coO00 BOAOPOA, a 10 MEHbIIeH Mepe OUH U3 R* uR* B kaxcaom 3
konbia A, xoneiia B u konbua C He npencrasnser co0oi Bopopoa. B HekoTOpeIX BapuaHTax
peanuzanyu u300peTeHusl R' B kaxxmom u3 kombia A, konbia B 1 komsia C He NPEICTABIISAET
co0oli BOIOPOI, 1O MEHBLIEH Mepe OUH M3 R* u R? B kasom u3 konbia A, konbla B i konbua
C He mpexacraBnsieT coOOM BOAOPOMA, a KaXKIbIi M3 R% R’, R* u R’ B kaxnoMm u3 konbLa A,
kombia B m kxombua C, KOTOpBIM HE MpenacTaBisieT cOOOM BOMOPOI, €CIH MPUCYTCTBYET,
NPEACTaBIsIET COOOW BOIOPOS.

B HEKOTOpBIX BapHAHTaX peanusauun nsobperenns R' B komble A He mpexcrasiser
co0oi#1 BOAOPOM, a MO MEHbIeH Mepe ONUH U3 R* u R* B xombie A He NpeaCTaBsieT CoOOM
BOZOpOA. B HekoTOphIX BapmaHTax peammsarmu mzoGperenns RY B konbue A He mpencrasmser
co0oii BOIOPOA, MO MEHbIIEH Mepe OIWH U3 R® u R* B xombue A He MPEICTaBISIET COOOMU
BOJIOPO, a KaKIbIA U3 R', R%, R? u R’ B komble A, KOTOpBI He MpeacTaBisieT codoi BOAOPO,
€CITI TIPUCYTCTBYET, PEACTABISIET COOOH BOJOPO.

B HEKOTOpBIX BAPHAHTAX peanusarny n3ooperenns R? B kaxmom us xombua A u kosbla
B He npexacrasisier coOoi BOOOPOA, a IO MEHbIIEH Mepe OIUH U3 R® 1 R* B kaxoM u3 korbla
A u xonmpa B He mpencraBiser coboif Bomopoa. B HEKOTOpBIX BapuaHTax pealu3aluu
n300peTeHust R* B kaxaoM u3 komblla A u koibua B He npeacTaBisieT coOO BOAOPOA, MO
MEHbIIEH Mepe OIHUH U3 R® u R* B kaxom u3 xonbia A u xonsia B He NpEeACTaBIsIET COOOM

BOJIOPOJ, a KaXXIbId W3 Rl, RZ, RRuR’s KOKIOM U3 Koiblla A U kosblia B, koTopbiii He
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NpeACTaBIsieT cCOOOH BOJOPO, €CIIU MPUCYTCTBYET, MPEACTABISAET COOOH BOIOPOL.

B HeKOTOpBIX BapHaHTax peann3aluy H300peTeHHs R* B kaxxmom u3 kosbia A, konbia B
u xosiblia C He mpezacTasiisieT OO0 BOAOPO/, a IO MEHbIIEH Mepe OJIUH U3 R* uR? B kasmom u3
konbia A, xoneiia B u konbua C He mpenctasnser coboit Bomopoa. B HEKOTOpBIX BapHaHTax
peanuzanuy u300peTeHust R* B kaxaoM u3 kombua A, konmbia B u kombma C He NPECTABIISIET
co0oli BOIOPO, 1O MEHBLIEH Mepe OJUH K3 R* u R? B kasmoM u3 konbia A, konbla B 1 konbua
C ne npexacrasisier coOOH BOAOPOA, a KaXAbIH U3 R', R%, R® u R’ B kaxmom u3 kombla A,
konbia B u xompua C, KOTOpbIN He mpencraBiseT coOOil BOAOPON, €CIH IMPHCYTCTBYET,
NPEeACTaBIsieT COOOW BOIOPOS.

B HeKOTOpbIX BapHaHTaX peanusalii n3o0peTeHus 6ol onud wim Gonee u3 R', R?,
R?, R*, R’ u R®, korma oun MPUCYTCTBYIOT, HE3aBUCHMO BBIOPAH W3 TPYMIIbL, BKIOYAOIIEH
BOJIOPOJl, THAPOKCH, TaJIOT€H, HE3aMELICHHbIH aMWH, 3aMEIICHHBbI aMUHO, HE3aMELICHHbIN
AJIKWJI, 3aMEINeHHBIH aJKWI W JIOO0YH0 KOMOMHALMIO BBILIETIEPEUHCIEHHOTO. B HEKOTOPBIX
BapHaHTaX pean3aluu n300peTenus odol onuH win donee u3 Rl, RZ, R? , R4, Rou R(’, Korga
OHHM TPUCYTCTBYIOT, HE3aBUCHMO BBIOpAH W3 TPYIINbI, BKJIOYAIOMIEH BOIOPON, THIPOKCH,
rajoreH, 3aMeLeHHbIN WK He3aMELCHHbI aMUH U 3aMEIIE€HHbIN WIIW HE3aMEeIleHHbIN ankul. B
HEKOTOPBIX BapHAHTaX peaH3aliy H300peTeHus 0o onuH mwin 0osee u3 R',R%, R’ R, R’u
RS

TUAPOKCH, I'dJIOTCH, HeSaMeLL[eHHbeI dMHH U HGSaMeLL[eHHbeI AJIKHJI.

, KOrJla OHM TPHUCYTCTBYIOT, HE3aBHCHMO BBIOPAH W3 TPYIIbIL, BKIOYAOIEH BOJOPO,

B BapHaHTax peaNn3aiiy H300peTeH s, B KOTOpbIX mobast rpyrma R (nanpumep, R', R,
R?, R*, R® w/imm R®) oGo3HaueHa kak «He BOZOPOI», yKazaHHas rpynmna R He3aBucuMo BbiOpaHa
U3 TPYMIbL, BKIIOYAOIIEH TUAPOKCH, AaleTHJ, TajoreH W KapOOKCWJ, 3aMEINeHHBbIH WIH
He3aMeIeHHbII ()parMeHT, BBIOPAHHBIA M3 TPYIIbI, BKIOYAIOIEH aMHUHO, aKWUJ, AJKOKCH,
KapOOKCHANIKWJI,  alWj, AalWJIaMHHOAPWI, apPWIAJKHJ, TeTepPOAKHI, TeTepPOANKOKCH,
reTepokapOOKCHAJIKIII, TETEPOALU, T'eTepOALMUIAMHUHO, TeTepPoapui U TeTEPOAPHIIAIKHI, |
JIO0YI0  KOMOMHALIMIO — BBILIETIEPEYHMCICHHOr0. B HEKOTOpPbIX BapuUaHTaX peajr3aliu
u3o0peTeHus: kaknas rpynmna R, o0o3HaueHHas Kak «HE BOJOPOI», HE3aBUCHUMO BbIOpaHa W3
TPYMIbl, BKJIKYAKOIIEH TUAPOKCH, TajlOTeH, He3aMEINEeHHbI aMWH, 3aMelIeHHbIA aMUH,
He3aMeIeHHbIN aJIKWII, 3aMEIIeHHBINA aJKII U JIIOOYI0 KOMOWHAIIMIO BBIIIEIEPEUUCIeHHOrO. B
HEKOTOPBIX BapHAHTAX peau3aluu H300peTeHus kKaxnas rpymmna R, oO0o3HadeHHas Kak «HE
BOJIOPOA», HE3aBUCHMO BBIOpPAaHA M3 TPYIIbI, BKJIFOYAIOINEH THAPOKCH, TaJIOTEH, 3aMeIleHHbIH
WJIM HE3aMEILIECHHBIN aMHUH U 3aMELIEHHbIN WM HE3aMEIIEHHbIN allkuil. B HEKOTOPBIX BapuaHTax
peanu3anuu U300peTeHus: Kaxaas rpynmna R, oOo3HaueHHas Kak «HEe BOJIOPOA», HE3aBUCHUMO
BbIOpaHa M3 TPYIIIBI, BKIIOYAKOMIEH THAPOKCH, TAJIOTEH, He3aMEIEHHbI aMUH U He3aMeIleH HbIH
AJTKUJL.

B HEKOTOpBIX BapHAHTAX PeaNu3alii n300peTeHnst A' B KaxIoM U3 Konbla A, Koibla B
u konbia C SBISIOTCS ONMHAKOBBIMI, A’ B KamoM m3 komblia A, kombia B u xomsmna C
SIBJIIFOTCS.  OAMHAKOBBIMU, A’ B KaKIOM U3 KOJIbLA A, xonmpua B u kompua C sBISAIOTCS
onuHakoBbiMu; A’ B kax1IoM u3 Konbla A, koibla B i koibiia C SBISIOTCS ONMHAKOBBIMIL, i A”

B KaXI0M M3 KOJIbIla A, KOJIbL1a Bu KOJIbI1a C saBasroTcs OAHNHAKOBBIMH.



18

B HEKOTOpBIX BapHaHTax peaqn3aluy H300peTeHHs R' B kaxmom u3 kombia A, konbia B
u konbia C SBISIOTCS OQMHAKOBBIMK, R® B KaxnoM u3 koubla A, komsia B u xomsra C
SBJSIIOTCS OJIMHAKOBBIMH, R’ B KaXIoM H3 Kombla A, kombla B u kombua C SBISHOTCS
onuHakoBbiMu; R* B kasom us koibia A, konbia B 1 konbia C SBISIOTCS OXMHAKOBBIMU, U R’
B Ka)XZIOM U3 KoJibLia A, kosblua B u konpua C ABIAIOTCS ONMHAKOBBIMU.

B HekoTOpBIX BapuaHTaX peajqn3alud u300peTeHus Y MeKAy KOJbloM D U KaxabiM u3
konbla A, konbia B 1 xonbia C sSBISIIOTCS] OMHAKOBBIMH.

B HekOoTOpBIX BapHMaHTaX peaiu3aluu U300peTeHHs YKa3aHHbIE COSIUHEHUS SIBJISTFOTCS
CUMMETPUYHBIMU. JTO O3HA4aeT, 4TO A' B kaxmom u3 kombua A, kombia B u komsima C
SIBJSIOTCS OJMHAKOBbIMH, A’ B KaxaoM U3 koibua A, kombla B u kombua C SIBISHOTCS
onnHaKoBbIMU; A® B kakIoM 3 Konbla A, kosbL@ B u konbua C sBisoTes onnHakosbiMu;, A* B
KaXIOM U3 Konblia A, koibua B u xoibia C SIBISIOTCS OMHAKOBLIMI, A” B K&KIOM U3 KOJIbLA
A, xonbia B 1 kombua C sBISIOTCS OAMHAKOBbIME, R' B kaxaoM u3 xonbua A, xonbua B u
Kkosblia C SIBISIIOTCS OAMHAKOBBIME, R* B KaIoM U3 kombua A, konbua B 1 xoibia C sBisroTest
onuHakoBbiMu; R® B kasknoM u3 konbla A, kosbia B u kombua C siBistorest onuHakosbivi; R B
KaXIOM 13 Konblia A, koibla B 1 konbia C sBISIIOTCS OXMHAKOBBIMU, R® B KasKIOM U3 KOJIbLA
A, xonpua B u konpua C sBISIFOTCA ONMHAKOBBIMU, U BCE Y SIBJIIFOTCS] OIMHAKOBBIMH.

B HekoTOphIX BapHaHTaxX peaiu3alud U300peTeHHs YKa3aHHbIC COCOUHEHUS SIBIISTFOTCS
ACUMMETPUYHBIMU. DTO O3HAYAET, UTO MO MEHBIIIEN Mepe OAUH U3 Al, AZ, A3, A4, AS, Rl, Rz, R3,
R* u R’ no meHbmeii Mepe B OAHOM M3 Kojbla A, konpua B u kompma C orauuaercs ot
COOTBETCTBYHOIIUX AI, AZ, A3, A4, AS, Rl, RZ, R3, R*u RS, COOTBETCTBEHHO, IO MEHBILIEH MeEPE B
OIHOM JApyroM u3 kojbia A, kombua B u kompua C; w/mim mo MeHblneld mepe oauH Y
OTJINYAETCSl OT MO MEHbIIEeW Mepe ONHOro NIpyroro Y. B HEKOTOpBIX BapuaHTax peaju3aliu
u300peTeHus 0 MEHbIIEeH Mepe ONHMH U3 Al, AZ, A® , A* u A’ o menbeit Mepe B OJHOM U3
koibiia A, kojpia B m kombua C oTiauM4aercss OT COOTBETCTBYOIINX Al, AZ, A3, At u AS,
COOTBETCTBEHHO, M0 MEHbIleH Mepe B OIHOM APYroMm u3 kojbla A, konbua B u xonsma C. B
HEKOTOPBIX BapHAHTAX peaM3alMK H300pEeTeHUs 10 MeHbIIEH Mepe OIUH U3 R, R%Z R’ R'uR’
o MeHblIel Mepe B OAHOM u3 kosmbla A, komba B u kompuma C  ornuvaercs OT
COOTBETCTBYIOIINX RI, RZ, R3, R*nu RS, COOTBETCTBEHHO, 110 MEHBLIEH MEPE B OJTHOM JIPYTOM U3
kojbia A, kojbpia B u konmbia C. B HEKOTOpBIX BapuaHTax peau3alii U300peTeHUs A' o
MEHbIIEH Mepe B OJHOM U3 Kojbla A, konbla B u konbua C oTianuaercs ot A' o menbueit
Mepe B OJHOM JpyroM u3 kosbma A, kojgpbua B u kompuma C. B HEKOTOpBIX BapuaHTax
peanu3anuu U300peTeHUsI A® 1o MeHblueii Mepe B ONHOM U3 Kojbla A, xonbua B u xomema C
oramuaercst OT A” 10 MeHblueid Mepe B OJTHOM APYyroM u3 kosbla A, xosbua B u xonsua C. B
HEKOTOPBIX BapUAHTAX PeaTU3aLUU U300pPETeHHUS A’ 1o Menbeit Mepe B OJJHOM H3 KOJbLa A,
xonmbiia B 1 kxombua C ommuaercst ot A’ mo menbieii Mepe B OJJHOM APYIOM M3 KoibLa A,
kosbia B u kombiia C. B HEKOTOPBIX BapHaHTaX peau3aiiil H300peTeHus A” 1o meHb1eit Mepe
B OIHOM M3 Kosbua A, komnbua B u xombia C ormmuaercst or A* mo menbieit Mepe B OJHOM
apyrom u3 kojbla A, kojibia B u konbua C. B HEKOTOpPBIX BapuaHTax peaju3aliuy u300peTeHuHs

5 o
A’ 1o MeHbIneil Mepe B OXHOM 3 Kombla A, kombla B u xomsia C ormmuaercst ot A’ 1o
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MeEHbLIEeH Mepe B OIHOM JpyroM u3 kojbla A, konbua B u koneia C. B HEeKOTOpBIX BapuaHTax
peanu3anuu u300peTeHust R' o menbmeii Mepe B OAHOM u3 kojblia A, koibia B u xompna C
orimuaercst or R' o menbIeit Mepe B OJTHOM ApPyroM u3 kojbia A, xonbsia B u xonsia C. B
HEKOTOPBIX BAPHAHTAX PeaNu3allii u300pereHns R” 1o MeHbIell Mepe B OJHOM U3 KOIbLA A,
konmbiia B u komsiia C orimuaercst or R* mo MeHbeii Mepe B OJJHOM JAPYIOM H3 KOJibLia A,
konbLa B u kosbia C. B HEKOTOPBIX BapUAHTAX peanu3alud H300peTeHus R* 1o MeHbImeit Mepe
B OZIHOM 13 Koubla A, kosbua B u xomsua C ormmuaercs or R no mebmeii Mepe B OJTHOM
apyrom u3 Kojbua A, kosibua B u konbia C. B HEKOTOpBIX BapHaHTaX peajn3aluy H300peTeHHsI
R* no meHbIueit Mepe B OOHOM M3 Kosblia A, koibia B u kombma C ornuvaercs ot R* no
MeHbIIIel Mepe B OIHOM JpyroM u3 kojbla A, kojbla B u konpia C. B HeKoTOpBIX BapuaHTax
peanu3anuu u300peTeHust R’ no menbeii Mepe B OAHOM u3 kojbla A, koibia B u xompia C
oranuaercst oT R” 1o MeHbleit Mepe B OJTHOM ApPYyroMm u3 kojbla A, xonbia B u xomea C. B
HEKOTOPBIX BAapUAHTAX peanu3aluud n3o0pereHus Y MeEXAYy KOJbIOM D M KOJIbIOM
otnuyaercs oT Y Mexay konploMm D u mo kpaiiHeil mepe onHuM u3 kosbla B u xomneia C.
HEKOTOPBIX BAapUAHTAX peaNu3auud u300peTeHns Y MeXAy KoibuoM D u KoJbIom

otnuvaercs oT Y Mexay koiploM D u mo kpaiiHel Mepe ogHuM u3 kojblia A u kosbua C.

O W ww»

HEKOTOPBIX BAapUAHTaX peaNu3alud H300peTeHuss Y MexAy KoibLoM D U KOmbLoM
oTiau4aercs oT Y Mexay koabploMm D u no kpalineil Mepe ogHuUM U3 KonbLia A 1 kojbia B.

Paznuuus mexay X He ONpeAessioT, SIBJSIETCS JU COeIUHEHHE CUMMETPUYHBIM WU
ACUMMETPUYHBIM, KaK ONpPEAeNeHO B JaHHOM JAOKyMeHTe. TakuMm o0pa3oM, COeINUHEHHE C
pasHuLell B ogHOM mwin Oonee X MOMKET SBJIATbCS CHMMETPHUYHBIM WM aCUMMETPUYHBIM B
3aBUCUMOCTHU OT HUJAEHTHUYHOCTHU KaXKIOTrO U3 Al, AZ, A3, A4, AS, Rl, Rz, R3, R4, R’ u Y, Kak
YKAa3aHO BBILIE.

TepMHH «OAMHAKOBBIE» B KOHTEKCTe OOO3HAYEHUS CHUMMETPUYHBIX COEIUHEHUI
OMHUCAHHBIM BBILIE OOPa3OM OTHOCHTCS K (hparMeHTaM, KOTOpPbIE COCTOST M3 HAEHTHYHBIX
aTOMOB B WIEHTHYHBIX CTPYKTYpHBIX KOH(purypaiusx. TepMUH «OTIUYAIOTCSI» B KOHTEKCTE
00O3HAaueHHsT ACUMMETPHUYHBIX COEIUHEHHH OMHMCAHHBIM BbIIIE OOpPa3OM OTHOCHUTCS K
(dbparmMeHTaMm, KOTOpbIE COCTOST M3 HEHJEHTUYHBIX aTOMOB WM WIASHTHYHBIX aTOMOB B
HEUJIEHTUYHBIX CTPYKTYPHBIX KOH(puUrypauusx. [IpuBeneHHbIe BbIIIE OMpPEAeNIEHUS TEPMHHOB
OIMHAKOBBIEY» W «OTJIMYAKTCS» HUMEIT MECTO MpPHU YCJIOBUH, YTO JIEOOOE€ BO3MOMKHOE
nuddepeHIraTbHOe 00pa3oBaHUe KUCIOT, OCHOBAHUH, HOHOB HJTH COJIEH MEXKAY KOJbIAMHU He
paccMaTpuBaeTCs B YKa3aHHBIX omnpenenenusx. Takum obpasom, pparmentsl -CO,H, -CO; u -
CO;Na cuuTaroTCs B JaHHOM JIOKYMEHTE «ONUHAKOBBIMUY. Takue Qparmentsl, kak -CHj, -
CH,CHj3 u -CH,CH,CH3, cuntaroTcsi B JAaHHOM TOKYMEHTE «OTIUYAOLITUMUCS.

B HeKkoTOpbIX BapuaHTaX peann3aluyd H300peTeHHst KaXIplii X MPeAcTaBisieT coOOH
CR6; Y mexny koapioM D u kombioM A mpencrasisier codoit O; u Al, AZ, A3, A*u A’ B
KosbLie A mpenctaBisiroT coboi C. B HEKOTOpPBIX BapHaHTax peanusaliy H300peTeHNsT KasKIablid
X mpexactasiisier coboi CR% Y Mexny KoibloM D u xomblioMm A mpexacrasisier coboi O; Y
Mexny konbloM D u xonbiiom B npencrasisier coboit O; u Al, AZ, A3, A*uA’s KaKIOM U3

koipla A u kombma B mpeacraBnsitor coboit C. B HEKOTOpBIX BapuaHTax peaTn3alud
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nu300peTeHust Kaxabii X MPencTaBisieT coOow CR®; kapiii Y npencrasisier codoit O; u
kaxpii 13 A', A%, A, A u A’ npencrasisier coboit C. Coennnaenust popmybl Z, UMEOINe
JAHHBIEC MPU3HAKY, SBIAOTCA Juranagamu NLRXT.

B HekoTOpbIX BapuaHTax peanu3aliy HU300peTeHHs KaXAblii X INpencTaBiser coOoi
CR% Y MeXxay KoibioM D u xonbuom A mpencrasisier codoit O; A', A%, A’ u A* B xombue A
npencrasnsor coboit C; u A’ B kombie A mpencraisier codoii N. B HEKOTOpBIX BapHAHTax
peanu3anuy U300peTeHuss Kaxapli X MpeAcTaBisier coOoi CR% Y Mexay kombuoM D u
KOJIbIIOM A mipencrasisier coboii O; Y Mexay konbioMm D u konbioM B npencrasisier coboii O;
Al, AZ, APuAts Ka’kJI0M U3 KoJiblia A u koJiblia B npencrasisitor coboii C; u A’ B Ka)KIOM M3
Komblla A W kojbua B mpencraBnser coboit N. B HEKOTOpBIX BapHaHTaxX pealu3aluu
u300peTeHus Kax bl X npeacTaBisier coOoi CR®; kaxpiit Y npencrasisier coboii O; Kaskabiid
m A, A%, A’ u A? npencrassier coboit C; 1 Kakabii A’ npencrasisier codoit N. Coenunenus
(dbopmyIibl Z, UMEIOIINe JaHHbIE TPU3HAKY, sIBIsFOTCs urangamu NLRX1.

B HEeKOTOpBbIX BapHaHTaX pean3aluUd H300peTeHHs KakIbplid X MPencTaBisieT coOOH
CR% Y MeKIy KoiblioM D u konbiom A mpencrasisier codoit O; A', A%, A’ u A’ B xombue A
npencrasmsor coboit C; 1 A* B konbie A npencrasisier coGoii N. B HEKOTOpBIX BapHaHTax
peanu3zanuu H300pEeTeHUsT KaxAbli X TMpeAcTaBiisieT coboi CR6; Y mexnay konpuoM D u
KoJbIIOM A mipencrasisier coboit O; Y Mexny konbuoMm D u konbioM B npencrasisier cobotii O;
Al, AZ, A’ u A’ B kaxoM U3 Konbua A u Kojibua B npencTaBysitoT codoit C; u A* B KaKIOM 13
Komblla A W kojbua B mpencraBmser coboii N. B HEKOTOpBIX BapHaHTax peayn3aluu
n300peTeHus Kaxabiii X mpeacTaBisier coooi CR®; kaxprii Y npencrasisier coboit O; Kakabli
U3 Al, Az, Alu A’ npencrasisier coboi C; u KaxabIi A* npencrasisier codoit N. Coenunenus
dbopmyIibl Z, UMEroIKe JaHHbIe TPU3HAKY, SIBJSIFOTCS inrangamMu NLRX1.

B HEKOTOpBIX BapHaHTaX peanu3aluu H300peTeHHs KaXAbli X MpencTaBiseT coOoH
CR6; Y mexay konbuoMm D u konbiiom A mpencrasisier coboit O; Al, Az, A*u A’ B KOJIbIlE A
npexncrasnsior coboii C; u A’ B konblie A npencrasisier coGoii N. B HeKOTOpBIX BapHaHTax
peanu3anuu M300peTeHUsT Kaxkabli X MpeacTaBisieT coOoi CR6; Y wmexny kompuoM D u
KoJbIIOM A mipenctasisier coboi O; Y Mexny konbiuom D u konbiom B npencrasisier coboii O;
Al, AZ, A* 1 A’ B kaxoM U3 konbua A u Kojibia B npencTaBisitoT codoit C; u A? B kaskIOM U3
Komblia A W kojbua B mpencraBmsier coboit N. B HEKOTOphIX BapuaHTax peau3aliu
u300peTeHus Kax bl X mpeacTaBisier codoi CR®; kaxpiii Y npencrasisier coboit O; Kaskabiid
m A, A7 AT u A’ npencrasisier coboit C; v Kaxkabii A’ npencrasisier codoit N. CoenuneHus
dbopmyIibl Z, UMErOIINe JaHHbIE IPU3HAKY, sIBIsFOTCs urangamu NLRX1.

B HEKOTOpBhIX BapHaHTaX peaNn3aluyd H300peTeHHs KaXkIplii X MPeacTaBisieT coOOH
CR6; Y mexny konbroM D u koiproM A mpexacrasisier coboit O, AZ, APu A's KoJiblie A
npencrasmsor coboit C; m A' u A’ B xomeue A mpencraBmsor coGoii N. B HekoTOpbIx
BapHaHTaX pean3aiy U300peTeHHs] KaKIbli X MPeACTaBsieT coOon CR6; Y Mexay KOJbLIOM
D u xombuom A mpexacrasnsier coboit O; Y mexnay konbiom D u xonbiiom B mpexncrasnsier
coboii O; A% A% u A? B xaxzom 3 konbua A 1 konbua B npencTaBisitoT codoit C; u A'uA’s

KaXIOM U3 konbla A u kompla B mpencraBnsior coboit N. B HekoTopbIX BapuaHTax
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peanu3anny U300peTeHNs KaKIbIi X MpencTaBisier coOok CR®; kaxupiit Y MPeICTaBIIsIeT COOOM
O; xaxsii w3 A%, A’ u A* npencrasnser coboit C; u xkaxasit A' u A’ npencrasisier co6oit N.
Coenunenus GopMyJibl Z, UMEIOLITNE TaHHbIC IPU3HAKY, SIBISIFOTCS nrangamMu NLRX1.

B HekoTOpbhIX BapuaHTax peanu3aluu H300peTeHHs Kaxaplii X IMpeacTaBisieT coOOM
CR% Y Mexay kKoJbloM D u konbiioM A mpeacrasisier coOoit NR; A', A%, A’ u A? B kombLIe A
npencrasnsor coboit C; u A’ B kombie A mpencraisier codoii N. B HEKOTOpBIX BapHAHTax
peanu3any U300peTeHuss Kaxapli X NpencTaBisier coOoH CR% Y Mexay kombuoM D u
KOJIbIIOM A TipencTaBisieT codoii S; Al, AZ, APuAts KOJIbIle A mpenctaBisitoT cobdoit C; u A’ B
Kosble A mpencrasisieT codoit N. B HEKOTOpBIX BapHaHTax peannu3alud U300peTeHUs! KasKabli
X npexcrasisier coGoit CR®; Y mesxay kombiom D 1 konbiioM A npencrasisier co6oit C(R%);
Al, AZ, A’ u A* B konbe A MPenCTaBISIFOT coboii C; u A’ B kosbLIE A npencrasisier codoit N. B
HEKOTOPBIX BapUAHTAX peaM3alUKd H300peTeHUs KaXIblii X MpencTaBjsieT coOou CR% Y
MEXIy KOJNBIOM D ¥ KONBLOM A TpencraBisieT COOOi CR7; Al, AZ, A’ u A* B KOJiblle A
npencrasmsor coboit C; 1 A’ B komble A mpexncrasiser coboit N. Coemunennst Gopmys Z,
HMMEIOLIME JaHHbIC MPU3HAKY, ABJISIFOTCS uranaamu NLRX1.

B HEKOTOpBIX BapHaHTax peann3alud U300peTeHus 00O, Jo0bie 1Ba WK BCe TPU X
npencTaBisiroT codoit N; Y mexxay konbuoM D 1 KombloM A mpencrasisier coOoi NR6; Al, AZ,
A’ u A" B komeue A mpencrasmsor coboit C; u A” B komble A mpexcrasiser coboii N. B
HEKOTOPBIX BapHaHTAaX pealn3aluyd H300peTeHust Jro0oi, JroOble nBa WIM BCe TpU X
npencTaBisiroT codoit N; Y mexny konbioM D u kosbiiom A npencrasisier coboit S; Al A% A°
u A* B xomeue A npexcraBmsor coboit C; u A’ B kombue A mpencrasmser coboit N. B
HEKOTOpBIX BapHaHTax peaju3aluu u3o0pereHuss moOoH, moOble aABa WM Bce TpU X
npeactasysitoT codoit N; Y mexny kojbiom D u konbliom A mpexacrasisieT coboit C(Ré)z; Al
A%, A’ u A* B xombue A npexcrasismor coboii C; 1 A’ B konble A npeacrasiser coboit N. B
HEKOTOpBIX BapHaHTaX peaju3auuu wuzoOpereHus Jo0Oo0#, nroOble nBa WIM BCe TPH X
npencTaBisitoT codoit N; Y mexxay konbioMm D v KonblioM A mpeacTaBisieT coOoi CR?; Al, A2,
A® u A* B xombue A mpencrasmsor coboil C; n A’ B kombue A mpexcrasisier coGoi N.
Coenunenus GopMyJibl Z, UMEIOIINE JaHHbIEC IPU3HAKY, SBJISIFOTCS iurangamMa NLRX1.

B HekoTOphIX BapWaHTax peajqu3aluu W300peTeHHs MO MEHbIIeH Mepe OmuH X
npexacrasisier coboit C; Y mexny kosnploM D 1 koabpioM A BbIOpaH W3 TPYIIBL, BKIFOYAROLIEH
0O, S, C(R6)2 u CR7; 0 MEHBIIEH Mepe ONUH U3 AluA’s konblle A mpexacrasiusieT codoit C; A?
B KOJblle A mpencraBiser coboit C; u A” B konblie A mpexcrasisier co6oil N. B HEKOTOPBIX
TAKUX BAPUAHTAX peau3aliy U300peTeHus Kaxaplii X Heobs3aTenbHO npencrasiser codoi C,
Y mexxny koabioM D u konblioM A HeoOsi3aTeNnbHO mpeacTaBiisier codoit O; Al, AZ, Alu A*s
KOJIbIIe A HEOOsI3aTeIbHO MPEACTaBISIIOT coboii C; Mo MeHbInel Mepe OANH 3 Rl, RZ, R’uR*s
KOJIbLIE A HeoOsI3aTeNbHO He MPEACTAaBIsieT COOOH BOJOPOM, W/MIIHM MO MEHbINEH Mepe OIUH U3
R' u R B konbLie A HEOGS3aTEIBHO HE npencrasisier co00H BOIOPO.

B HexOTOpBIX BapHaHTax peanu3aluy H300peTeHHs Kaxablii X mpencrasisier coboit C;
Y mexnay koibiiom D u kombiom A mpexacrasisier coboit O; A', A%, A’ u A* B kombre A

-~ 5 o
npenctaBsiror codoit C; u A° B kosmbue A mpencrapisier co0oil N. B HEKOTOPBIX Takux
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BapUAHTaX peaNu3ali HU300pEeTeHHs] MO MEHbLIeH Mepe OIUH U3 R' u R* B xombie A He
NpeACTaBIsieT COOON BOJOPOS.

B HexoTOpBIX BapHaHTax peanu3aluy u300peTeHus Kaxablii X mpencrasisier coboii C;
Kakabpli Y mpexacrasisier coboit O; Al, AZ, A’ u A' B Ka)XXIoM M3 Kojblia A U konbla B
npencrasmsor coboit C; u A B kaxIom u3 konmblia A 1 konmbia B mpencrasisier coboit N. B
HEKOTOPBIX TAKMX BapUAHTAX pean3allii M300peTeHUs MO MEeHbIIEeH Mepe OAHMH U3 R'uR'B
KOJbLIE A ¥ [0 MEHbLIEH Mepe ONHH U3 R' u R' B xonbiie B HeoGs3aTenbHO HE IIPEICTaBIIAIOT
co0oit BOIopo.

B HeKOTOpBIX BapHaHTaX peaju3alu H300pPETeHUsT MO MeHbIIel Mepe oamH X
npencrassier coboit C; Y Mexxay konbLoM D 1 KombLioM A BBIOpaH U3 TPYIIIbI, BKIFOYAOIIEH
0O, S, C(R6)2 u CR?; A’ u A’ s konblle A mpenctaBisiroT cobdoit C; u A’ B KoJbLe A
npexacrasisieT coboi N.

B HekoTOphIX BapwaHTax peajqu3aluu U300peTeHHs] MO MEHbIIeH Mepe OnuH X
npencrasisier codoit C; mo MeHbInel Mepe OUH U3 A' u A? B xonbLe A npexncrassieT codoit C;
A’ B xomblie A nipencrasisier coboii C; A’ B konble A mpencrasisier coboil N i 110 MeHbLeii
Mepe OJINH U3 R', R% R® u R B konbue A He npencTasJsier coO0H BOIOPO.

B HEKOTOPBIX BAPHAHTAX PeaTH3ALNK H300peTeHus A” B KONbLe A MpeacTaBisier coooii
N, R' B kosblie A He npencrasisier cod0oi BOJOPO.

JIroGoi1 BapmaHT peanu3alli COSIUHEHWMN, ONMHUCAHHBIX B JAHHOM JOKYMEHTE, MOXKET
OBITh OOBEOMHEH C JIFOOBIM APYTUM BAPUAHTOM PEaM3alNH COSTUHEHNH, ONMCAHHBIX B JAHHOM
TOKYMEHTE, €CJIM YKa3aHHasi KOMOWHALMSA SIBHO HE IPOTUBOPEYNT.

BBenenue

B xone crmocoOoB naHHOrO M300peTeHus, TepaneBTHUecKd 3(p(EeKTUBHOE KOIMYECTBO
COEIMHEHUI M0 AaHHOMY H300pPETEHHI0 MOXKET ObITh BBEJEHO >KUBOTHOMY, BKJIFOUAIOIIEMY
MJIEKONIUTAIOLINX W JIFOAEH, PAa3NUYHbIMU MyTSAMH. XOTS B IPEANOYTHTEIBHOM BapUaHTe
peanu3aiu COeTUHEHHs 10 TaHHOMY H300pETeHHIO BBOIST MEPOPANbHO MM MAapEHTEPATbHO,
TaK)Ke TPEAYCMOTPEHBbI U Apyrue (pOpMbl BBENEHUS, TaKHE KAK MOCPEICTBOM MEIHIIMHCKUX
COEAMHEHUI WJIH a3pO30JIEH.

Jlns mepopanbHOro BBeneHUs: 3(p(EKTHBHOE KOJMYECTBO COEAMHEHHI MOXKET OBbITh
BBEJICHO, HANpPUMEpP, B TBEPAOM, NOJYTBEPAOM, JKUAKOM WM Ta3000pa3HOM COCTOSIHUH.
KoHkpeTHbIe TpUMephbl BKIKOYAOT B CeOsl areHTbl B BHUAE TAOJIETKH, KAaICyJbl, MOPOLIKA,
rpaHyJibl, pacTBOpA, CYCIEH3UHU, cupomna 1 3aukcupa. OHAKO COeANHEHUs] HE OrPaHUYUBAIOTCS
3TUMH HOPMaMH.

JUIs IPUTOTOBJIEHNSI COEAMHEHUI COTIACHO TAHHOMY H300PETEeHHI0 B BHUIE TaOJETOK,
KarcyJ, TOPOLIKOB, TIpaHyJ, pacTBOPOB WM CYCHEH3UN, COEAMHEHHE MPEeANOYTUTENbHO
CMELINBAIOT C CBS3YIOLINM, Pa3pbIXJIIOIINM areHTOM W/WIIM CMasbIBalOIIMM areHToM. Ecim
HEOOXOIMMO, TOJYyYeHHAsT KOMIIO3HMLHS MOKET OBbITh cMemaHa ¢ pasdaBureneM, Oydepom,
UHQUIBTPYIOIUM areHTOM, KOHCEPBAHTOM W/HIIM apOMAaTHU3aTOPOM, HCIIONb3Ysl H3BECTHBIE
criocoObl. ITpuMepsl CBS3YIOMEro BEINeCTBA BKIIOUYAIOT B Ce0sl KPUCTAIIMUYECKYIO LIEJUIIOJIO3Y,

MIPOM3BOAHBIE LIEJUIFOJIO3b, KYKYPY3HBIH Kpaxmal, LUKJIOAEKCTPUHBI U >kejJaTuH. IIpumepsl
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Pa3PBIXJIOIIEr0 areHTa BKJIIOYAIOT B ce0sl KYKYpPY3HBIH Kpaxmal, KapTo(enpHbIi Kpaxmal U
HaTpuil KapOOKCUMETUILEIT0I03y. IIpuMeps! CMa3bIBAIOIIEro areHTa BKJIOYAIOT B Ce0s TaJbK
U creapaT MarHus. JIONMOJHHUTENBHO, Tak)Ke MOTYT OBITh HCIIOJNB30BaHbI JHOOABKH, KOTOpbIE
UCTIONB3YIOTCS TPAJULIMOHHO, TAKHUE KaK JIAKTO3a 1 MAHHMUT.

JInst mapeHTepanbHOrO BBENEGHUS, COCAMHEHMS I10 JAHHOMY HW300PETeHUI0 MOKHO
BBOJAUTH PEKTAJbHO MM NyTeM HHBEKIMU. [l peKTaJbHOrO BBENEHUS MOXKET ObITh
UCIIONIB30BaH cynmno3utopuil. Cynmo3uTopuii MOKET OBbITh IPUTOTOBJIEH MyTEM CMEIIUBAHUS
COEAMHEHUI  COTJIaCHO JAaHHOMY HM300peTeHH0 ¢  (papMaleBTHYECKH  MOIXOASIIAM
HATIOJIHUTENIEM, KOTOPBIH IUIABUTCS MpPU TEMIEpaType Teja, HO OCTaeTCs TBEPAbIM TIpPU
KOMHATHOW Temmneparype. [IpumMepsl BKIIOUAIOT B ce0sl, HO HE OrPaHHUYHBAIOTCS JIUIIb STUMH:
MAacJIo KaKao, yIrIepOaHbI BOCK U MOJMATHIICHIITUKOIb. [Toy4eHHas KOMIO3HLIUST MOXKET OBbITh
ommTa B JOOYIO Jkenaemyro (opMy € HCHOJBb30BAHHEM CHOCOOOB, M3BECTHBIX B JAHHOU
00JaCcTH TEXHUKU.

Jlnst BBEEHHS MyTEM HHBEKLUH, COSIUHEHUsI COTJIACHO JTaHHOMY H300PETEHHIO MOTYT
BBOJIUTBHCSI TIOAKOKHO, BHYTPHUKOKHO, BHYTPUBEHHO WJIM BHYTPUMBILIEUHO. JlekapCTBEHHbIE
npenapaTel Ui TAKOM  MHBEKIUH  MOTYT  OBITh  TIPUTOTOBJIEHBI  PAaCTBOPEHHEM,
CYCHEHIUPOBAHUEM WJIM 3MYJIbI'HPOBAHHEM COEAMHEHHUI COTNIACHO HAHHOMY H300pPETeHHIO B
BOIHOM WJIM HEBOZHOM pACTBOPHUTENE, TAKOM KakK pAacTHUTEIbHOE MAacio, TJIULEPUN
CHHTETHUYECKOH CMOJSIHOM KHCJIOTBI, CIOXHBIM 3(Up BBICIIEH SKUPHOH KHCIOTBI HIIH
NPONMJIEHIJIUKOJb, C IIOMOLIBIO U3BECTHOTO criocoda. Ilpu HeoOxoanMocTH, Takke MOTYT OBITh
nobaByieHbl NOOABKH, TaKHE KaK COMIOOWIM3HMPYIOLIMH areHT, OCMOPEryJIHUPYIOLINH areHr,
SMYJIBraTop, CTAOMIM3aTOP WM KOHCEPBAHT, KOTOpPblEe OOBIYHO MCIIONB3YIOTCA. XOTb U HE
Tpedyercsi, MPEeANOYTHTENIBbHO, YTOOBI KOMIO3ULMSA ObUTa CTEPHIIBHOMN MIIM CTEPUITU30BAHHOM.

JInst cocTaByieHHst COEAMHEHHH MO TaHHOMY M300pETeHUI0 B BHIE CYCIEH3MH, CHPOIIOB
WIN 3JINKCHPOB MOXKET OBITH HCIIONB30BaH (papMalleBTUUECKH NMPUEMIIEMbIH pacTBOpUTENb. B
Ka4eCTBE HEOTPAHUYHMBAIOIIETO MPUMEpPA, BKIIFOYEHA, TOMUMO POYEro, BOAA.

CoenuHeHHs1 COTIACHO JAHHOMY M300PETEHMIO TAaK)Ke MOXKHO HCIIOJIb30BATh BMECTE C
JOTIOJTHUTEBHBIM ~ COCUHEHUEM, HWMEIOIIMM JIPYryi0  (apMaleBTHYECKH IMOIXOISIIYIO
AKTHBHOCTb, IJIs1 TIOJNy4EHUs! JIEKAPCTBEHHOTO CpEeACTBa. JleKapCTBEHHOE CPencTBO, JHOO
Coepikallee COENMHEHHE COMNIACHO JAaHHOMY H300pPETeHHI0O B KauecTBE OTENBHOIO
COEAMHEHUs], OO B Ka4eCTBE YACTH KOMIIO3ULIUH, MOXET OBITh HCIIOJIB30BAHO JUIS JICUSHHS
CyOBEKTOB, HY>KAAIOLIUXCS B STOM.

CoenuHeHUs1 COTJIACHO MaHHOMY H300PETEHHIO TaKXKe MOTYT BBOOUTBHCS B (opme
a3p030J1s1 UM MHTAJSTHTA, IPUTOTOBJIEHHOTO MyTeM 3arpy3Kud COCAUHEHUN B (OpMe SKUIKOCTH
WJIA MEJIKOTO IMOPOIIKA, BMECTE C Ta3000pa3HbIM MIIH JKHIKHM PACHBUIIOIIAM areHTOM U, MPH
HEOOXOIMMOCTH, U3BECTHBIM BCIIOMOTaTEJIbHBIM areéHTOM, TAKHM KaK ra3000pa3yioIlnuii areHT, B
KOHTEHHep Npu OOBIYHOM JaBJIEHHE, TAKOH KaK a’3pO30JIbHBbIA OaJUIOHUMK WM HHransatop. B
Ka4eCTBE pACHbUIIOLIET0 AareHTa MOXeT ObITh HCHOJb30BaH CXKAaThI Tra3, Hampumep,
IUXJI0p(TOpPMETaH, MPOMAH MK a30T.

COGI[I/IHCHI/IH COTrJIaCHO 1/1306peTeH1/1}0 MOI'yT BBOAUTBCA JKHBOTHOMY, BKJIKOYas
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MJIGKONUTAIOLINX W JIFOAEH, KOTOpble HY)KHAIOTCS B 3TOM, B BHAE (hapManeBTHYECKOM
KOMITO3UIINH, TAKOH Kak TaOJIETKH, KaICyJibl, paCTBOPHI MJIN SMYJIbCUH. BBenenne npyrux gopm
COEAMHEHUH, ONMMCAaHHBIX B JAHHOM M300PETEeHUH, BKIIOYAIOIINX, HO HE OTPAHUYHMBAsICh UMH, UX
CJIOKHBbIE 3(UpBl, UX (PapMaLleBTHUECKH NMPHEMJIEMbIE COJIM, UX METaOONUTBI, UX CTPYKTYPHO
POACTBEHHBbIE COEIMHEHUs, UX AHAJIOTM M UX KOMOWHALWH, B BHUAE ONHOM O3Bl WIH B BHIE
MHO)KECTBA /103, TAK)KE MPEIYCMOTPEHO JaHHBIM H300pETeHUEM.

CoenuHeHHss 1O JaHHOMY HW300pETEHHI0 MOMKHO TaKk€ BBOAUTH JKHBOTHOMY,
HY’KIAIOIIEMyCsl B 3TOM, B BHUJ€ MUIIEBOW H00aBKH, B BHUIE JIMOO MUTATEIHbHOW N00aBKH, KOO
HYTPULIEBTHYECKOM JOOABKH.

TepMUHBI «TIPEAYNPEKTCHUE», ICUSHHE» WM «OOJerdyeHHe» W MOAOOHbIE TEPMUHBI,
UCTIONB3YEMbIE B JTAHHOM JOKYMEHTE, BKJIIOYAIOT MPO(UIAKTHKY H TMOJHOE MM YaCTUYHOE
JeyeHne. YKa3aHHbIE TEPMUHBI MOTYT TaK)K€ BKIIFOYATh YMEHBIICHHE CUMIITOMOB, OOJIerdeHue
CHMIITOMOB, YMEHBLICHHE TSDKECTH CHMIITOMOB, YMEHBIIEHHE YacCTOThl BO3HHKHOBEHHSI
3a0oneBanus Wi JEOOOE APYyroe H3MEHEHHE COCTOSHUS IalUeHTa, KOTOPOEe YJIyUIlaeT
TEpareBTHYECKUI Pe3yJIIbTarT.

VKa3aHHbIE COEIMHEHUs, ONHMCAHHBbIE B JAaHHOM H300PETEHHH, MPEATIOUTUTEIBHO
NPUMEHSIOT W/WIM BBOAST B BHIE KOMITO3UIMH. [loaxXonmsdmyMy KOMIO3WULUSIMH SIBJISTFOTCS,
NPEATIOYTUTENBHO, (hapMaleBTHUECKast KOMITO3ULIMS, TUIIIEBON MPOMYKT WM MUIIEBasi 1o0OaBKa.
Ot KOMHo3uLuu OOecTeynBarOT yAoOHYI0 (opMy B KOTOPOH IOOCTAaBIAIOTCS COEIUHEHWS.
KoMno3nuunu cornacHo JTaHHOMY H300pPETEHHIO0 MOTYT COAEPKaTh AHTHOKCHIAHT B KOJIUYECTBE,
5(¢(}EeKTUBHOM ISl TOBBIIIEHUS CTAOWMJIBHOCTH COENWHEHWH B OTHOIIEHUH OKHUCIIECHHS WU
PacTBOPUMOCTH.

KonuuecTBo coeqnHeHHs, KOTOPOe BBOIAT B CIOCOOE COTJIACHO AaHHOMY H300pETEHHIO
WIN KOTOPO€ MpEIHA3HAuYeHO Ui BBEACHUS NPU HCIONB30BAHUM JAHHOTO H300peTeHwHs,
npencTasisieT coboi moboe nopxoasee konuuectso. [IpeanodTurenbHo, OHO cocTaBiseT OT 1
HI/KT Macchl Tena 10 20 r/kr maccel Tena, Oosee mpeanoYTUTENbHO, B TUana3oHe OT | MKI/Kr
Macchl Tena 10 1 I/Kr Maccsl Tena, Hanpumep, ot 1 Mr/kr maccel Tena 10 100 MI/Kr Maccel Tesa
COeANHEHUs] B CYTKU. [IpUronHble KOMIO3MLMH MOTYT OBITh MOJYYEHBI COOTBETCTBYIOIIMM
obpazom. Crenmanuctsl B 00JaCTH NO3UPOBAHUS OUOJNIOTUYECKU AKTHBHBIX areéHTOB CMOTYT
pa3paboTaTh KOHKPETHBIE CXEMbl IO3MPOBAHUS MJISI PA3IMYHbIX CYOBEKTOB Ha OCHOBE
M3BECTHBIX U XOPOLIO MOHSTHBIX TAPAMETPOB.

[IpenmouyturenpHas KOMIIO3UIMS IO JAaHHOMY HW300pPETEHHIO MPENCTaBisieT COOOM
dapManeBTHYECKYI0 KOMIO3HLIMIO, HaPUMEP, B BHUIE TAOJETOK, MUJIIOJIb, KarCyJl, KaruleT, B
BUI€ MHOKECTBA YacTHUI] (BKJIOYAsl TPAHYJIbI, IAPUKH, MEJUIEThl 1 MUKPOHHKAIICYJIHNPOBAHHBIC
YaCTHUIIbl), MOPOILIKOB, 3JHMKCHPOB, CHPOIOB, CYCIIEH3UH U pacTBOpoB. PapmareBTHUECKHE
KOMITO3UIIMM Kak TMPaBHJIO COnIepkar (papMaleBTHUECKH NpUeMIIEMbId pa30aBUTENb WIIN
HocuTenb.  PapMaleBTHYECKHE  KOMIO3WIMH  NPEATIOYTUTENbHO  aNanTHPOBAHbI K
NapeHTEePANbHOMY WM MEPOpPaIbHOMY BBeneHHI0. KoMno3uumu st nmepopajbHOrO BBENEHHS
MOTYT OBITh B TBEPAON HIIM KHUIAKOH (opMe U MOTyT, MPUHUMATH (popMy TabIETOK, MOPOIIKOB,

CycneH3uil u cupomnos, cpenu mnpouero. HeoOs3arenbHO, KOMIO3HLMU COAEPIKAT OAUH WIIH
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Oonbplee KOJMYECTBO apOMATHU3aTOPOB W/MIHM Kpacuteneil. B menmom, TepaneBTHdeckue U
NUIIEBbIE KOMIO3MLUU MOTYT COAepkaThb JH00Oe BEIIeCTBO, KOTOPOE HE OKa3bIBAET
CYLIECTBEHHOT'O BJIUSHUS HA AEHCTBUE COCIMHEHNUN Ha CyOBeKTa.

dapMaLeBTUYECKH NPUEMIIEMbIE HOCUTENH, MOAXOAALINE sl UCIOJIBb30BAHUS B TaKUX
KOMITO3HLIUSIX, XOPOLIO M3BECTHBI B 00nacTu (apMareBTuku. KoMIosunmm coriaacHo AaHHOMY
u3zobperennto  moryt comepxkarb 0,01-99% mno wmacce COEOMHEHUI COTrNIAaCHO JaHHOMY
n3o0peTeHno. Kommosummy COrjiacHO AaHHOMY H300peTeHHI0 OObIMHO TOTOBST B BHUIE
enuHUIbl (opMbl Ho3upoBaHUs. [IpeAmoYTUTENPHO, 1032 €IMHUYHOW (OPMBI COCTUHEHUH,
OMHMCAHHBIX B JaHHOM u300perenun, cocraBisger or 0,1 mr mo 2000 wmr, Oonee
npeanoytuTenbHo, or 50 mr go 1000 mr. BecnomorarenbHble BeLECTBA, UCMOIb3YEMBIE NPHU
NOJIY4E€HUH TAHHBIX KOMIO3HLIUH, SBJISTFOTCS U3BECTHBIMHU B TAHHON OOJIACTH TEXHUKH.

JlononHUTENbHbIE MPpUMEPbI (GOPM MPOAYKTOB I KOMIO3HLIUH TMPENCTABISIOT COOOH
nuieBble 100aBKM, HAMpHUMEp, B BHIAE MATKOW TeaeoOpa3sHOW WM TBEPAOW KamCyJibl,
colepsKallell MHKATCYJIUPYIOIUI MaTeprall, BHIOPAHHBIN U3 TPYIIIBI, COCTOSIIEH U3 KeJlaTHHA,
KpaxMmana, MOAU(UIIMPOBAHHOTO Kpaxmalia, MPOM3BONHBIX Kpaxmaja, TaKUX Kak T[JIFOKO3a,
caxapos3a, Jlakto3a ©u (Qpykroza. HeobOs3arenpbHO, WHKANCYNUPYIOIIUNA MaTephall MOXKET
COIEepKaTh CINMBAIOIINE WM TOJIMMEPU3YIOIINE AareHThl, CTAOMIN3aTOpPbl, AHTHOKCHIAHTBHI,
CBETOMOTJIOIIAOIINE areHThl AJIS 3aLIUThl CBETOUYBCTBUTEIbHBIX HAIMOJHUTENEH, KOHCEPBAHTHI
u ToMy nonoOHoe. IlpeamoururensHO, M03a €IWHUYHOW (POPMBI COCOMHEHUH, ONMCAHHBIX B
naHHOM m300perennu, cocrapisier oT 0,1 mr no 2000 mr, GoJiee mpeanouTUTENBbHO, OT 50 MT 110
1000 mr.

B nienoM, TepMUH «HOCHTENB» MOXKET ObITh HCIIOJNB30BAaH BO BCEHM NAHHOW 3asBKE AJIS
NPECTABICHNS] KOMIO3ULMH, C KOTOPOW OIMUCAHHBIE COEAWHEHUS MOTYT OBbITh CMELIAHbI,
Oynyun ee (papMaleBTUYECKUM HOCHTENEM, MHUINEBbIM NMPOAYKTOM, MHINEBOH NOOaBKOH WIH
AMeTHYeCKOl n00aBko. Marepualbl, OMHUCAHHBIE BBILIE, MOTYT CUHTATHCS HOCHUTENSIMH JUIS
neneil coraacHo nu3o0pereHnto. B HEKOTOPBIX BapuUaHTAaX OCYIIECTBJICHHUS COTJIACHO NaHHOMY
nU300pEeTEeHNI0, HOCUTENIb MPAKTHUYECKH HE MMeeT OMOJOrMYeCKOW aKTUBHOCTH B OTHOLICHUE
COEAMHEHUH COTJIACHO JAHHOMY H300pETeHHIO.

Jo3a: Cnocobbl COrJIaCHO JaHHOMY HM300pPETEHHI0 MOTYT BKJIIOYATh BBEICHUE
TepaneBTHYECKH 3P(PEKTUBHOTO KOJMUECTBA COSNUHEHHSI JKUBOTHOMY, HY KAAIOLIEMYCsI B STOM.
O¢ddexkTuBHOE KOMMUYECTBO COCOUHEHHUS 3aBUCHUT OT (POpPMBI BBOOUMOIO COEIUHEHUS,
NPONOJDKUTEIBHOCTH  BBEINCHMs, IyTH BBEACHHMA (HampuMep, NEepOPAJbHOTO MM
MapEHTEPAIbHOrO), BO3pPAacTa )KUBOTHOTO M COCTOSIHHS JKUBOTHOT'O, BKJIFOYAs] MJIEKOTTHTAOLITUX U
JHOJEN.

Hanpuwmep, konmuecTBo coenuHeHust, 3QHEKTUBHOE IS JISUSHHSI WIIN TIPENY TP XK ISHHS
S3BEHHOTO KoimuTa, Oone3nn Kpona, BOCHajeHHs SKEIyAOYHO-KUIIEYHOTO TPakKTa, MH(EKIH
Clostridium difficile, konopekranbHOro paka wim JOOOrO IPYroro COCTOSIHUS, OMHMCAHHOTO B
JAHHOM JOKYMEHTE y JKMBOTHOT'O, MOXET BapbUpOBaThcs OT 1 HI/Kr/cyTku mo 20 r/Kr/cyTku.
IIpennoururenpHOe 3G (HEKTUBHOE KOJUYECTBO COCOUHEHHs COCTaBysieT oT SO MKI/KI/CYyTKH JIO

5 r/kr/cyTku, OGonee mpeanouTUTENbHAA 1032 cocTaBiAeT oT 1 1o 100 mr/kr/cyTku. YkazaHHOe
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3¢ (eKTUBHOE KOJNYECTBO COCAUHEHHUS sBIsAeTCs HanOosee >PQPEeKTHBHBIM MPH JICUYCHUH HUIIH
NpeAyNpexIeHNH BOCHAIUTENPHOIO 3a00J€BaHUS KUIIEYHUKA B IIEJIOM, SI3BEHHOTO KOJIHTA,
6one3nn KpoHa, BocmaneHus »keiaynodHO-kumedHoro tpakra, napekuuu Clostridium difficile
WJIN KOJIOPEKTAJIBHOTO paKa KUBOTHOTO NPH BBEJEHUH XKUBOTHOMY B T€YEHHE MEPUOAOB OT 1 110
1000 nHeii, mpennmoytutenbHO, nepuoaa ot 7 mo 300 nHeil u, Haubojee MPEANOYTUTENHHO,
nepuoma ot 30 mo 90 ngHel, mpu 3ToM Haubojee 3P(EKTUBHBIM CUHTAETCS OIMpENeseHUe
WHIYKLUN TIOJIOKHUTENBHBIX OTBETOB. J(P(EeKTUBHOE KONMYECTBO COETUHEHUS] MOXKHO
NPOOJIKATh BBOAMTH MOCIE JAHHBIX IEPUOOB ISl MOAAEPKAHUS MOJOKUTEIPHOTO OTBETA MPH
XPOHHUYECKUX 3a00JICBAHUSIX.

KomnuectBo coenunenusi, Haubonee >3PpQexTHBHOE ISl MPENOTBPAIICHUS YPE3MEPHOM
AKTUBALIMM WMMYHHOH CHCTEMbI, MOKET COCTaBJiATb OT | HrI/kr/cytku mo 20 r/kr/cyTku, C
NPEATOYTUTENbHON 1030 oT 1 10 100 Mr/Kr/cyTKH.

Korna s¢gdexTrnBHOE KOITMYECTBO COSTUHEHHS 110 TAHHOMY M300pPETEHUIO BBOASAT B BHIE
MULIEBOM, TEepaneBTUYECKOM, MEIULINHCKON 15R1051 BETEPUHAPHOU KOMIIO3ULIUY,
MPEINOYTUTENbHAS 1032 HAXOAUTCS B nuamnazoHe ot okosio 0,01 mo 2,0% mac./mMac. el win
MUIIEBOTO MPOAYKTA.

B KOHKpETHBIX JPYrMX BapHaHTaxX pealu3alud B JAHHOM H300pPETEHUH MPEASIOKEHO
npumeHeHne NLRX1-cBs3bIBaOIIMX COENMHEHUHM, a TaKKe CTPYKTYPHO pPOACTBEHHBIX
COEAMHEHUH, HApUMep COEUHEHNs, BBIOPAHHOTO U3 TPYIIIBI, COCTOSINEH U3 COSNUHEHHS, €ro
CIIOKHBIX 3(UpOB, ero (apmMaLeBTUYECKH MPUEMIIEMBIX COJIeH, €ro MeTa0OJHUTOB, €ro
CTPYKTYPHO POJICTBEHHBIX COSAMHEHUN, WM UX KOMOMHALWI, B JieueHnH u npodriakruke B3K
U BocHasieHust xenynouHo-kumeyHoro tpakta (OKKT).

Kpome Toro, B 1einoM paHHOe H300peT€HHE OTHOCHTCS K WHTHOMPOBAHHIO HIIH
aktuBanmu BocnaneHuss B JKKT, B KOTOpPOM COOTBETCTBYIOLIME KOMIIOHEHTBI BKJIIOYAIOT
IUILEBOJ], KEJIYNOK, TOHKYIO KHIIKY, CJIENYyI0 KHUIIKY, TOJCTYIO KHMIIKY U TPSMYIO KHILKY.
Dddexr sBsieTcs pe3ynbTATOM BO3ACHCTBUS COCOUHEHUS HAa PA3JIMYHbIE THUIBI KJETOK B
OpraHu3Me, KOTOpoe BbI3bIBaeT Ouojormueckuil 3pdexT. YkasaHHbIe KJIETKH MOTYT BKJIOYATb
kietkn TkaHed JXKT, mmmyHHBIE KieTku (T. €., Makpodard, MOHOLMTBI, JIUM(OLUTHI) HIIH
SMUTENHANIbHBIE KJIETKH. B ompeneneHHbIX BapHaHTaX peanu3alul H300pETeHHs B JaHHOM
U300pETEeHNH TPEUIOKEHO JIeYeHHe CYOBEKTOB COEIUHEHHEM IO JaHHOMY H300pETeHHIO,
HampuMep, B BUIC TUETUYECKON HOOABKH, JUIsI YMEHBIISHHS HIIH MPEIOTBPAILIEHHUS BOCTIAIIEHUS,
CBSI3aHHOTO C BOCIAJIUTENIbHBIM 3a00JIEBAHUEM KHIIEYHHKA, TAKUM Kak Jinbo Oone3np KpoHa,
100 S3BEHHBIH KOJMUT. B 1aHHOM M300peTeHnH TakKe MPENJIOKEHO BBEIEHHE COCTUHEHUH 10
TAaHHOMY H300PETEHHIO B KEIYAOYHO-KUIIEYHBIH TPAKT Ui MOJABJIEHUS] SKCIIPECCHH MOJIEKYJT
KJIETOYHOM aAre3ud U XeMOATTPAKTAHTOB B KULICYHHKE.

Ha npaktuke, cnocoObl COrJIacHO TaHHOMY M300PETEHHIO MOTYT OCYLIECTBISITHCS ITyTEM
BBEICHUSI COCAMHEHUI CyOBEKTY JIOOBIM NMPHEMIIEMBIM IyTEM BBEIEHUs, C HCIIOIb30BAHUEM
moboii mpuemnemoil (GOpMBL, Kak OIMCAHO BBINIE, M MO3BOJSIIOT OpraHu3My CyObeKTa
TPAHCIIOPTHPOBATh COENUHEHHs B KJIETKE-MHIIEHH TOCPEACTBOM MPHUPOAHBIX mporeccoB. Kak

OMHCAHO BBILIC, YKA3aHHOC BBCACHUC TAKXKXE MOXXHO OCYLICCTBJIATh IMYTEM HpHMOﬁ HHBCKIIMH B
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o0nacTp (HampuMmep, OpraH, TKaHb), COAEPIKAIIYIO KJIETKY-MUIIEHD (T. €. KJIETKY, MMOUIeKAIIYIO
JICUEHUIO).

Kpome Toro, BBeeHHE MOXKET CIENOBATh JIOOOMY KOJIMYECTBY cxeM. Takum oOpasom,
OHO MOXXET BKJIFOYaTb B ceOsl OMHOKPATHYIO 03y WJIM BBEIEHHUE J103bl HKCHEPUMEHTATIBHOIO
COEAMHEHUs, WIM MHOTOKPAaTHbIE J03bl WJIM BBEAECHHE 103 B TEUYEHHE IEPHOAA BPEMEHH.
CrnenoBarenbHO, JIe4eHHEe MOXKET BKJIIOYaTh B ceOsl TIOBTOPEHUE CTaauM BBEAEHHS ONUH WM
Oonblee KONIMYECTBO pa3, MOKa He OyAeT NOCTUTHYT JKeJaeMbli pe3ysbTaT. B HeKoTopbIx
BAPHUAHTAX OCYIIECTBJICHUS, JICUEHHE MOXKET MPOAOJIKATECA B TEYEHHE MPOAOJIKUTENbHBIX
NEPUOJIOB BPEMEHH, TAaKUX KAaK HENEJIH, MECSIbl WIH TOAbl. PeXHMbI TO3UPOBAHUS MOTYT
NPEATIOYTUTENIbHO BKJIFOYATh BBEACHNUE COSAMHEHUs OT 6 pa3 B CYTKH JI0 OJHOTO pasa B HEAEJIIO,
0ojiee MPEONOYTHTENBHO, C PEXKUMOM OT TPEeX pa3 B CYTKH JO OJHOTO pa3a B CYTKH.
CrenuanucTel B JAaHHOW OOJIACTH TEXHUKU B IOJIHOM Mepe CIOCOOHBI JIerKo pa3padoTarth
MOJXOJSALINE CXEMbl BBEIEHHs 103 JJIsl MHAMBHIOB Ha OCHOBE M3BECTHBIX B JAHHOH OONacTH
TEXHUKH mnapameTpoB. KommuecTBa 103 AN COCOUHEHUH COMIACHO TAHHOMY H300PETEHHIO
MOryT OBITH HCIIOJNIB30BaHBl B CIMOCOOAX TaKMX BapHAHTOB OCYLIECTBJICHUS TaHHOTO
uszobperenusi. s nedenust B3K, Bocmanenust XXKT win momaBieHUs: SKCIPECCHUU MOJICKYJT
KJIETOYHOW aNare3Md B KHUIIEYHHKE NPEATIOUYTUTENIbHO BBEACHHE YKA3aHHBIX COCAMHEHUI B
KosmdecTBax ot okojio 100 Hr/cytku o 10 r/cyTku.

KomnuecTBo, moanexainee BBEAEHHIO, OyIeT U3MEHATHCS B 3aBUCUMOCTU OT CyOBEKTa,
cranuu 3a00JIeBaHUS] WM HApyIIeHHs, BoO3pacTta CyObekTa, OOINero COCTOSHUSI 3I0POBbS
CyOBbeKTa U IPYIHX Pa3JIMUHBIX [apaMETPOB, U3BECTHBIX U OOBIMHO MPUHUMAEMBIX BO BHUMAaHHE
cneuypanuctamMu B obmactm MemunuHbl Kaxk mpaBuno, Oyner BBOAMTHCS IOCTATOUHOE
KOJIMYECTBO COEOMHEHMs Ui TOrO, 4YTOOBI OCYLIECTBHTb 3aMETHOE HW3MEHEHHE CTENeHU
Bocnanenusi B JKKT, koropoe Bmecte ¢ B3K uyacto cBsizaHO ¢ 0OJIBIO, KOTOPYIO HCIIBITHIBAET
UHIUBUAYYM. Y MAaILMEHTOB, KOTOpPbIE B HACTOALIEE BPEeMs HE UCHBITBIBAIOT cuMnToMoB B3K,
U3MEHEHHE, KOTOPOe MOXKHO ObUIO Obl HANTH, MOXKET BKJIIOYAThH MAPaMETPbl UMMYHHBIX KJIETOK,
takue kak ypoBHH TNFa mnmu C-peakTrBHOrO O€jka B KPOBH, MPOLIEHT PEryJsSTOPHBIX T-KJIeTOK
B KPOBH WJIHM KOHIEHTPALMWI KaJbIPOTEKTHHA B Kajie. B JMaHHOM HOKyMEHTE pPaCKPBITHI
NOIXONALINE KOJHYECTBA, W JOMOJHHUTEIbHBIE IOAXOMAIINE KOJMYECTBA MOTYT OBITh
OTpEeNEeNeHbl CIEHAINCTaMH B JaHHOW 00JIACTH TEXHHUKHU O€3 Ype3MEPHOro I M30BITOYHOTO
SKCIIEPUMEHTHPOBAHUS, HA OCHOBAHUH KOJMYECTB, PACKPBITHIX B JAHHOM JJOKYMEHTE.

B onmHOM acriekte B JaHHOM HM300PETEHHH NPEMJIOKEH Crnoco0 JIeUeHWs] WU
npeaynpexaeHust cyowekrta, crpamaromero or B3K, wnm apyrux 340pOBBIX MHAWBHAOB,
BO3MOYKHO, C TeHETHUECKOH MPenpacnoioKeHHOCTIO K Oone3Hu KpoHa minn Si3BeHHOMY KOJIUTY,
or paseutusi B3K. Vkazausblii cnoco® MOXKET Takke BKJIOUATh JICUYCHHE NALUEHTOB C
pemunusupyromeii  ¢opmoii B3K. CornmacHo naHHOMY W300pPETEHUIO TEPMHH «CYOBEKT,
crpaparoutmii ot B3K» wucnone3dyercss s ob6o3HaueHus cyObekra (Hampumep, >KHBOTHOTO,
YeJioBeKa), UMeromero 3abojieBaHHe WIM HApyLIeHHe, TOKa3bIBaIOINee OIWH WK OoJbliee
KOJIMYECTBO KJIMHUYECKUX Npu3HaKoB, TUNu4HbIX 11 B3K. B nemom, crnoco® neuenust wnu

NPOQHUIAKTHKN COTJIACHO 3TOMY AacleKTy JaHHOrO H300peTeHHs BKIOYAaeT B ceOs BBEIEHHE
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CyOBEKTy KOJIMYECTBA TEPAlUU COEOUHEHHEM, KOTopoe 3(PQPEKTHBHO Ui JIEYCHUS WIIH
NPEAOTBPALIEHNUS POAHOTO WM OOJBIIEr0 KOJNMYECTBA CHMIITOMOB WJIM KJIMHUYECKUX
nposieiiennii B3K, wnm pans  nmpemoTBpaineHuss pasBUTUSL TaKOro CUMOTOMA(MOB) WM
NPOSIBJICHUSI( HUT).

Takum 0Opa3omM, B COOTBETCTBUH CO CIIOCOOAMHU IO JAHHOMY M300pETEHHIO, B JAHHOM
n300peTeHn MOryT ObITh mpemiokeHbl criocoObl yneuenns B3K, Bocmanenus, CBSI3aHHOTO C
KUIIeYHOW WH(pEKuued, M BOCHAJEHUs, CBS3aHHOTO C AyTOMMMYHHBIMH 3a00JI€BaHUSIMH.
CrocoObl JiedeHust MOTYT ObITh MPOQHIAKTHYECKUMHU criocobaMu. B HEKOTOpbIX BapuaHTax
peanu3anuu U300pETeHMs] yKa3aHHBbIM Crnocod mpexacraBiseT coboi cnocod nedenus: B3K,
BOCMAJICHUS, CBS3aHHOTO C KHUILIEYHOW WH(EKIUeH, W BOCHAJEHUs, CBS3aHHOIO C
ayTOMMMYHHBIMHU 3a00JIeBaHUSIMH. B Ipyrux BapuaHTax OCYIIECTBJICHUS M300pETeHHUs, Criocod
npexacrasisier cobolt cnocod npodunakruku B3K. B BapmanTax ocyuiectBieHust n300peTeHus,
croco0 mpencTaBysier co0OH Croco0 MpenoTBpaleHus Nepexona peHuaAHBHPYIOMEH (popMbl
B3K B aktuBHyW. B eme apyrux BapuaHTax peaju3aliu H300peTeHHs YKa3aHHBIA CIIOCO0
npeacTaBisieT co0oit crnocod yydIeHus: COCTOSTHUS 3J0POBBs CyObekTa, cTpanatomero ot B3K,
BOCMAJICHUS, CBS3aHHOTO C KUIIEYHOH wWH(peknuel, W BOCHAJIEHHs, CBSI3aHHOTO C
ayTOUMMYHHBIMU ~ 3a0oneBaHusiMH. OpraHu3Mbl, BbI3bIBAIOI(HE WHPEKIUH HKEIYyAOYHO-
KMIIEYHOTO TpakTa, BKIIOUAIOT, HO He orpaHuuuBasch umu: Escherichia coli, Shigella,
Salmonella, pathogenic Vibrios, Clostridium difficile, Campylobacter jejuni, Yersina
enterocolitica, Toxoplasma gondii, Entamoeba histolytica u Giardia lamblia. CooTBeTCTBEHHO,
B HEKOTOPBIX BapHAHTaX OCYILIECTBJICHUS M300pETEHUs, AAHHOE HM300peTeHHe OTHOCHUTCS K
croco0y 3amuThl 3I0POBbs, OPraHOB W/WJIM TKaHel CcyObekTa, crpagaromero ot B3K,
BOCMAJICHUs, CBA3aHHOTO C KMIUIEYHOW UWH(peKIuel, U BOCHAJEHMs, CBS3aHHOIO C
AyTOMMMYHHBIMH 3a00JIeBaHMSIMH, MM ¢ puckoM pas3Butusi B3K, BocmaneHus, CBSI3aHHOTO C
KUIIeYHOH HH(pEKIMeH, U BOCIAJIECHUs, CBI3aHHOTO C 8y TOMMMYHHBIMU 3200JI€BAaHUSMHL.

B onHOM BapuanTe ocyiuecTBieHus uzooOperenus, crnocod nedenuss B3K Brimouaer B
ce0st neuenne B3K, He BhI3bIBaroIee 3aMETHBIX MOOOUHBIX 3PPEKTOB, TAKUX KaK 3HAYUTEIbHOE
YBEJIMYEHHUE MAaCChl, CHCTEMHOE TIOAABJIEHHE WMMYHUTETa, KYIIMHITOWAHAS BHEIIHOCTb,
OCTEOIEHHs1/OCTEONOPO3, T MAHKPEATHT, YTO SBJISIETCS PACIPOCTPAHEHHBIM Il OCTYITHBIX B
HACTOsIIlee BpeMsi TMpemnapaTtoB (T. €., KOPTHKOCTEPOUIOB, WHTHOMTOPOB (hakTopa HEKpo3a
onyxonmu anbgpa). To ectb Obut0 OOHApYXKEHO, UTO CMOCOO JIEYEHHUS COMJIACHO ITaHHOMY
n300peTeHN0, KOTOphIi obecneunBaeT 3(h(eKT JieueHus, 0 MEHbIIEH Mepe YaCTUYHO, MyTeM
BO3ACUCTBUS Ha dKcnpeccuio w/mmn aktuBauuio NLRX1 B HEKOTOpPBIX KieTkax, oOecrneunBaeT
OnaronpusTHbIN 3G (EKT, He BbI3bIBAS 3HAUUTENPHOE YBEJIMUYEHHE MAacChl, HAIIPUMEp, 32 CUEeT
yIEpKaHUsl JKUIKOCTH, yV CyOBEKTa, MOABEPracMoro JICUEHHIO, MO CPAaBHEHHIO C IPYTHMH
AHAJIOTHYHBIMU CYOBEKTaMH, HE MOJTyYAOIIUMH JICYCHUE.

Kak TakoBble, crmocoObl MaHHOrO H300peTeHHsT MOryT o0ecreunBaTh CIIOCOOBI
yMeHblIeHus1 BocnaneHusi. CriocoObl MOTYT YMEHBIIATh BOCHIAJIEHHE CHCTEMHO (T. €., 10 BCEMY
Teny cyObeKTa) WM JIOKAIBbHO (HalpuMep, B YUaCTKE BBEICHUS WM B 00JIACTH BOCTIAJIUTEIbHBIX

KJIETOK, BKJIOYAIOIUX B ce0sl, HO HE OrpaHH4YeHHbIX T-nmumdormramu u Makpodaramu). Ilpu
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JEYSHNH WM NPOQHIAKTHKE BOCHAIEHUS B COOTBETCTBUH CO CIIOCOOAMHU COTJIACHO JAaHHOMY
n300peTeHNI0 ONHUM U3 3(PQeKTOB, KOTOPBI MOKHO HAONIONATh, SIBJSIETCS YMEHbIICHHE
KOJINYECTBA MOHOLIUTOB MJIM Makpogaros u JUM(OLUTOB, MPOHUKAIOLINX B KUIIEYHUK. [{pyroi
MOJKET MPEACTABIATH COOOH yBENUYeHNE MOMYJISIIUN PeryisaTOPHBIX UMMYHHBIX KJIETOK, TAKHUX
kak CD4+CD25+FoxP3+ perymsaropubie T-nuMQpOIMTHL, WIM YBEJIUYEHHUE PETYJISTOPHBIX
CBOHCTB TMM(OLUTOB MM Makpodaros (Hanpumep, ysenanuenne MJI-10, nnm cHmkenne TNF-a
u WJI-6). JIpyroe MOXeT HpeAcTaBisTh COOOH YMEHBLIEHHOE MPUCYTCTBHE BOCIAIUTEIBHBIX
TeHOB W/WJIM MOJIEKYJ aare3ud. Takum o0pa3oM, MHaHHbIE CHOCOOBI TakKXKe MOTYT
paccMaTpuBaThCs Kak CIOCOOBI BO3AEHCTBUS MIJIM M3MEHEHHUS] UMMYHHOIO OTBETa CyOBEKTa,
KOTOpOMy HasHadaroT Ttepamuio. CyObeKT MOXKETb HMETh BOCHAJIHUTENbHOE 3a00yieBaHUe
KHIIEYHUKA WA JPYTYH TaTOJIOTHIO, TIPU KOTOPOH UMMyHOMOXyJsLusl T-1uM(pOLUTOB TN
OTpHULATeNbHAs PEryJIALUs MOJIEKYJ KJI€TOUHON aAre3uy sIBJISETCS JKeJaeMbIM Pe3yJIbTaTOM.

B namHOM u300peTeHHMH TNPEmJIOKEeHbI CHMOCOObI  JICUEHHsS  BOCHAJIHTENBHOTO,
MMMYHOOIIOCPEIOBAHHOTO WJIM XPOHMYECKOrO 3a00JIEBaHUS JKENYJOYHO-KHIIEYHOTO TPAKTa C
MOMOLIbIO COEAMHEHUMN, ONMUCAaHHBIX B JaHHOM JOKyMeHTe. HeorpaHuuusaroiiye NpuUMephI
BOCTIAJIUTENbHBIX, HWMMYHOOIOCPEOBAHHBIX MM XPOHMYECKHX 3a00JIEBAaHUH KEIYyIOYHO-
KHIIEYHOTO TPAaKTa BKIFOYAKOT, CPEOU IPOYEro, BOCHMAINTENbHOE 3a00/eBaHHE KUIIEYHUKA
(B3K), oo3umHOQMIBHOE  3a00JeBaHUE  JKEIYAOYHO-KUIIEYHOTO  TPaKTa,  LEIHAKHIO,
HEKPOTUYECKUN 3HTEPOKOJIUT, NEPBUYHBIA CKJIEPO3UPYHOLIUN  XOJAHTUT, XPOHUYECKUHN
5PO3UBHBINA T'aCTPUT, CUHAPOM pa3APa’k€HHOTO KUIIEYHHKA, aMUJIOUJ03 TOHKOIO KUIIEYHHUKA,
UIIEMUYECKUH  KOJMT, JIy4eBOW KOJHUT, MAMBEPTUKYJIUT, JUMQOLUTAPHBIA KOIUT W
KOJIJIAT€HO3HbIN KOJIUT.

B nmaHHOM  u300peTeHHMM  HpPEAJOKEHBl  CIOCOOBI  JIEYEHHs  CHCTEMHBIX
MMMYHOOIIOCPEIOBAHHBIX 3a00JI€BaHUI C IOMOLIBIO COEAMHEHWH, ONMCAHHBIX B JaHHOM
nokymeHrte. HeorpannunBaromue npruMepbl CHCTEMHBIX IMMYHOOIIOCPEIOBAHHBIX 3a00JI€BaHUM
BKJIFOYAIOT PEBMATOHUJHBIN apTPUT, PACCESIHHBIM CKJIEpO3, CHUCTEMHYIO KPAaCHYH) BOJIYAHKY,
nuaber 1 Tuma u ncopuas.

CoenuHeHusi, MPUTOAHBIE JJII YMEHBLICHUS BOCHAJNEHUS U 3(PQPEKTOPHBIX MMMYHHBIX
OTBETOB, JIEYEHHUSI BOCTIAIUTENbHBIX, IMMYHOONIOCPEIOBAHHBIX HJIM XPOHUYECKUX 3a00JIeBaHUI
JKEJNYyOYHO-KULIEYHOTO  TpakTa WM  JIEYEHUs] CHUCTEMHBIX  HMMYHOOIIOCPEIOBAHHbIX
3aboneBanmii, BKIOUYar0T aroHUCThl NLRX1. Aronuctst NLRX1 BKIIOHarOT CHUMMETpHYHBIE
coenuHeHus: ¢popmysbl Z u ux conu. AroHuctel NLRX1 Takike BKIIIOUAIOT aCUMMETPHYHBIC
coenrHEHUs1 POPMYIIBI Z U MX COJIU, TI€ ACUMMETPUS SIBJIIETCS] PE3YJIBTATOM OJHOTO M TOJBKO
onuoro u3: (1) mmenennst C Ha N unmu N Ha C B onHOM miin 60jiee COCTaBJSIFOIIMX (71, €., B
OZITHOM iy 0oJjiee us Al, AZ, A3, A* unu AS) B OOHOM H3 KoJiblla A, kojbla B unu konbua C mo
OTHOWICHUIO K COOTBETCTBYIOIINM COCTABJISIFOIIHM (7. €., K OMHOMY WjH O0Je u3 Al, Az, A3, A?
i A COOTBETCTBEHHO) B JPYroMm u3 kosiblia A, kosnbua B wimm xonbua C; umm (2) 3aMeHbl
OTIpeNeNIeHHOro (pparMeHTa Ha COCEIHHM rOMOJIOr B OAHOM MJIH Ooliee 3aMecTurenen (m. e., B
OIHOM Ui OoJiee u3 RI, RZ, R3, R* wm RS) B OOHOM U3 Kojibla A, kojbua B mimm koasna C no

1
OTHOLIEHHIO K COOTBETCTBYIOLIEMY 3aMeCTHTeNHO (7. e., k omHoMy i Gore u3 R', R%, R®, R?
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i R, COOTBETCTBEHHO) B APYroM u3 kKosbla A, konbua B mnu xoneia C. s neneit B j7aHHOM
NOKYMeHTe JII000H ompeneneHHbld (parMeHT aJis R', R%, R?, R* w/um R’, Brorouas BOZIOPOL,
CUNTAETCSl 3aMECTUTENIEM KOJIblla, B KOTOPOM OH IpucyTcTBYeT. Kak mcrnonb3yercs B JaHHOM
JIOKYMEHTE, TEePMHMH «COCEJHHE T'OMOJIOTH» OTHOCHTCS K JABYM (parMeHTam, KOTOpbIe
OTJIMYAIOTCS TOJBKO HAJMYUEM WM OTCYTCTBUEM OfHOHN MeruneHoBoi (-CH,-) rpynnel. Takum
0o0pa3oM, HEOTrpaHHMYUBAIOLINE MPUMEPBl COCEAHHX TOMOJIOrOB BKJIOHarOT: Bomopoxn (-H) u
metun (-CHs); metun (-CHs3) u stun (-CH,CHj); -OH u -CH,OH; -COOH u -COOCHs3; u -
COOCH; u -CH,COOCH;. UtoObl ObITH TOUHBIM, TPYIIbI R, onpeneneHHble Kak BOIOPOM, U
rpymnmnel R, onpeneneHHble Kak METHI, paCCMaTPUBAIOTCS B JTAHHOM JOKYMEHTE KaK COCEIHUE
romojioru. Hanpotus, npumepbl pparMeHTOB, KOTOPbIE HE SIBJISIIOTCS COCEIHHMH T'OMOJIOTaMH,
BKIIIOUarOT: Bopopox (-H) u moboit uz atuna (-CH,CHj3), -OH, -CH,OH, -COOH, -COOCH;5, u -
CH,COOCH3; metun (-CH3) u nporun (-CH,CH,CHj3); u -COOH u -CH,COOCHs5.

VYKa3aHHBbIE arOHUCTHI TAK)KE MPHUTOAHBI JJIS JICUSHHS JKEITYIOUHO-KHIIEUYHBIX HHPEKIUIT
NATOT€HHBbIX OaKTepwii, Hampumep, C TIOMOIIBIO AaroOHHUCTOB, CIIOCOOCTBYIOIIUX pPOCTY
KOMMEHCAJIbHBIX IITAMMOB OakTepuil U, TaKUM OOpa3oM, KOHTPOJHPYS MATOr€HHbIE IITAMMBI
MOCPENCTBOM KOHKYPEHTHOT'O HHTHOUPOBAHMSL.

CnocoObl O JaHHOMY UW300pPETEeHHI0 MOTYT OOECHeuMBaTh CIIOCOOBI YBETHYEHUS
BOCTIJICHUs. Y Ka3aHHbIE CIIOCOOBI MOTYT YBEJIHMUYMBATh BOCHAJIEHHE CUCTEMHO (T. €., 10 BCEMY
Teny cyObeKTa) WK JIOKAIBbHO (HAalmpuMep, B YIaCTKE BBEICHHUS WM B OOJIACTH BOCTIAMTEBHBIX
KJIETOK, BKJIFOYAOLINX, HO HE OrpaHUYMBasCh UMH, T-nmumdounte! u makpodarn). [Ipu nevennn
WIN TIPENYIIPEXACHUN BOCMAJICHUSI B COOTBETCTBUU CO CIIOCOOAMHU IO AHHOMY H300pETEHHIO
onHUM u3 3(QeKToB, KOTOPBII MOXHO HAOMIOAATh, TPENCTaBIsAET COOOH yBEIHUYEHHE
HOMYJISILIUM UIMMYHHBIX KJIETOK, TakuX Kak kjaeTku CD4+ Tbet+ T-xenneps! 1 nnu Hefirpoduisl,
WIN YBEeJINYeHHe NPOAYLHUPOBAHUS BOCTIAIUTENbHBIX HUTOKMHOB, Takux Kak TNF-o nmu IFN-y.
Takum oOpa3om, maHHBIE CIIOCOOBI TAKXKe MOTYT PACCMATPUBATHCS KaK CHOCOOBI MOAAEPKaHUS
UMMYHHOTO OTBETa CyOBEKTa, KOTOPOMY HA3HAYAIOT TEPANUI0. YKa3aHHBIH CYOBEKT MOMKET
cTpanath OT MH(GEKLUMU WM paka, MPH KOTOPBIX AKTHBALMS UMMYHHOH CHUCTEMbI SIBJISIETCS
OJIaronpusITHON JUIs JIEUSHHsT YKa3aHHOTO 3a00JI€BaHMSI.

B naHHOM wM300peTeHHMH TaKkKe MPeUIOKEeHbl CIOCOOBI JIEYeHUsT WHQPEKIHOHHOTO
3a00NIeBaHMS C TIOMOLIBIO COETMHEHUH, OMICAHHBIX B JAHHOM JOKyMeHTe. Heorpannmuunsaromue
NpUMepbl TakKuX HHQPEKIHUOHHBIX 3a00NeBaHMN BKIIOYAOT B ceOs BUPYCHbIE HH(EKLNH,
OakrepranbHble HHPEKUNN 1 TPUOKOBbIE HH(EKIIIH.

Heorpannuuparomiie npuMepbl BUPYCHBIX HH)EKINH BKIFOYAOT HH(EKLUNH, BBI3BAHHBIC
BUpyCaMH, TAaKUMH Kak, CpeOu TPOYUX, BHPYCHl cemeiicTBa adenoviridae, Takue Kak
aJICHOBUPYC, BHPYCHI cemeilicTBa herpesviridae, Takue kak mpocTod repriec Tuma 1, mMpocToit
reprec TUna 2, BUPYC BETPSHOM OCHBl, BUpyC JmiureliHa-bapp, nuToMeranoBupyc 4eaoBeka,
BUPYC Teprieca 4ejoBeka Tuma 8; BUPYChl cemeiicTBa papillomaviridae, Takue kak BHpYC
NanuuUIOMBbI YeJIOBEKa; BHPYCHI cemelicTBa polyomaviridae, Takue xak Bupyc BK u Bupyc JC;
BUpPYCBI ceMelicTBa poxviridae, Takue Kak ocra; BUpycChl cemelicTBa hepadnaviridae, Takue kak

BUpyC remaruta B; Bupychl cemeiictBa parvoviridae, Takue kak OOKaBHpPYC 4YelOBEKa U
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napBoBupyc B19; Bupycel cemeiictBa astroviridae, Takue Kak acTpOBHUPYC YeJIOBEKA, BHPYCHI
cemeticTa caliciviridae, Takue kak Bupyc Hopyounk; Bupychl cemelictBa picornaviridae, Takue
kak Bupyc Koxkcaku, Bupyc remaruta A, MOJHMOBUPYC U PUHOBHUPYC, BUPYCBI CEMEHCTBa
coronaviridae, Takue Kak BHPYC OCTPOrO pECIUPATOPHOIO CHHIPOMA, BUPYCHI CEMENHCTBa
flaviviridae, Takue xak Bupyc remaruta C, BUPYC JKENTOW JMXOpPAIKU, BUPYC JIEHTe U BUPYC
3anmannoro Hwuma, Bupychl cemelicTBa togaviridae, Takue Kak BHUPYC KPAaCHYXH; BHUPYCBHI
cemeticTBa hepeviridae, Takue kak Bupyc renatura E; BUpychbl cemeiicTpa retroviridae, Takue Kak
BUpyCc nMmyHoxeduuuta uenoBeka (BHY), Bupychl cemelictBa orthomyxoviridae, Takue kak
BUPYC TPHIINA;, BUPYCHI cemeiicTBa arenaviridae, Takue kak Bupyc I 'yaHnapuro, Bupyc KOHuHa,
Bupyc Jlacca, Bupyc Mauyno u Bupyc Cabua; BUpyChI cemeiicTBa bunyaviridae, Takue kKak BUPYC
KOHIO-KPBIMCKOI TeMOpparuueckoi Juxopaaku;, BUpychl cemeiictBa filoviridae, Takme kak
Bupyc D0ona u Bupyc MapOypr; BUpYCBI cemeiicTBa paramyxoviridae, Takue Kak BHPYC KOPH,
BUPYC MAPOTUTA, BUPYC Maparpuirna, pecrnuparopHO-CHHIUTHAIBHBIA BUPYC, METAITHEBMOBUPYC
4enoBeka, BUpyc XeHapa u supyc Humax; Bupycel cemeiicrsa rhabdoviridae, Takue xax Bupyc
OemeHCcTBA, HEKJIACCU(UIIMPOBAHHBIE BHUPYCHI, TaKHMe Kak BUpPYC remaruta D; W BHPYCHI
ceMelicTBa reoviridae, Takue Kak potaBupyc, opOMBHpYC, KOATHBUPYC U BUpyC banHa.

Heorpannuuparome npuMepsl OakTepruaibHbIX HHYEKINH BKIFOYAOT B ce0st HHeKnu
OakTepusiMH, ONHCAHHBIMH BbIIe, B jgomosHeHue 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, Enterococcus 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/mnn npusomsimuM k Oone3nn Yummia, Vibrio cholerae, Yersinia pestis, Yersinia
enterocolitica, Yersinia pseudotuberculosis, u ApyruM BHAaM H3 pPOAa BBILIEYKAa3aHHBIX
OpPraHU3MOB.

Heorpannunparomiie npuMepsl rpUOKOBBIX WHPEKINH BKIIFOYAIOT HHPEKIHIO rpudKamy,
TaKUMH Kak rpubku poma Aspergillus, takme kak Aspergillus fumigatus, BbI3bIBaroLIHE
acnepruiie3, rpudku poma Blastomyces, Takue kak Blastomyces dermatitidis, BeI3bIBarOIINE
onacromukos; rpudbku pona Candida, takme kak Candida albicans, Bb3BIBatOIINE KaHIUAO3,
rpubku poma Coccidioides, BbI3bIBarOLINEe KOKIMAHOWAOMHUKO3 (JIMXOpaaKa IOJUHBI), TPHOKU
pona Cryptococcus, Takue kak Cryptococcus neoformans u Cryptococcus gattii, BbI3bIBAIOLINE
KPUITOKOKKO3;, ~ TIPHUOKHM-AEPMATO(PUTHI,  BBI3bIBAIOIIME  CTPUTYINMH  JMIIAN;,  TpHOKH,

BBI3bIBAIOINNE TPUOKOBBIN KepaTUT, Takue Kak BuUAbl Fusarium, Bumbl Aspergillus u# Bumbl
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Candida; rpubku poma Histoplasma, takme kak Histoplasma capsulatum, BbI3BIBarOIIHE
THCTOIUIa3MO3; TpHOKKM mopsnka Mucorales, BbI3bIBarOlINEe MYyKOPMHUKO3; TpPHOKH pozaa
Saccharomyces, Takue kak Saccharomyces cerevisiae, rpuOku poxga Pneumocystis, Takue kak
Pneumocystis jirovecii, BbI3bIBaIOLINE THEBMOLUCTHYIO THEBMOHHIO, U TpHOKHU poxaa Sporothrix,
takue kak Sporothrix schenckii, BbI3pIBaroIINE CIOPOTPUXO3.

B nanHOM wn300peTeHHMH TaKKe MNPEJIOKEHbl CIIOCOOBI JIEUEHMS 3JI0KA4eCTBEHHBIX
HOBOOOpa3OBaHMH € MOMOIIBIO COEJUHEHUH, OINHMCAaHHBIX B JAHHOM JOKYMEHTE.
Heorpannuuparomue npuMepbl paka BKIIOYAOT KOJOPEKTAJbHBIH pak, pak Tropia, pak
IIUTOBHIHOW JKEJE3bl, PaK KeNyIKa, PaK MOIKEeTyJOYHOU skenesbl, JuMpomy XOMKKUHA,
HEXOKKMHCKYIO  JTUM(GOMY, OCTPbI MHUEIOUAHBIA JIEMKO3, TenaTOLEeIUTIOJIIPHBIA  pak,
CTPOMAJIbHbIE OIYXOJIM JKEJyJOYHO-KUIIEYHOTO TPaKTa, OCTPBIA JUM(OONACTHBIN JIEHKO3,
XPOHHYECKHE MUENIONPOU(EepaTHBHBIE HAPYIIEHHSI, CPEIH MPOUHX.

CoenuHeHusi, NMPUTOAHBIE Ui YCHJIEHHs BOcHaleHHs U 3(PPEKTOPHbIX HMMMYHHBIX
OTBETOB HJIU JICUeHHsI MHYEKIIMOHHOTO 3a00JI€BAHUS WJIH 3JIOKAYECTBEHHOTO HOBOOOPa30BaHUS,
BkiroyaroT aHtaroHuctsl NLRX1. Amnxrtaronuctsi NLRX1  BKIIOYalOT acUMMETPHUUHBIE
coenrHeHus1 GOpMyJIbl Z, KOTOpPBIE HE MOAMANAIT MOJ ONpeAesieHNe arOHHCTOB, NMPUBEICHHOE
Boie. [Tpumepsr antaronrctoB NLRX 1 BKIIIOYAaOT aCHMMETpHYHBIE COeAMHEHUS (POpMY bl Z U
UX cony, Tae acummerpus seisiercs pesynbratoM: (1a) m3menenus C Ha N wim N Ha C B ogHOM
win 0oJiee COCTaBISIOMINX (M. €., B OTHOM WiH OoJiee u3 Al A% A3, A* AS) B OIHOM M3
Kosbla A, konbua B mn xonpia C o OTHOLIEHHIO K COOTBETCTBYIOIIUM COCTABIISIOIINM (1. e.,
K OJHOMY WM OoJie U3 Al A% A? AT um A COOTBETCTBEHHO) B IPYrOM M3 KOJbIa A, KOJIbLIA
B wnu konbua C; u (1b) 3amens! onpeneneHHOro pparMeHTa Ha COCEAHUI rOMOJIOT B OJTHOM HJTU
Oonee 3amectureieit (m. e., B OQHOM WM OoJiee u3 RLREL R, R*um R’ ) B OTHOM M3 KOJIbLIA A,
kosbla B mnu xonbia C 1Mo OTHOIIEHHUIO K COOTBETCTBYIOLIEMY 3aMECTUTENIO (71, €., K OITHOMY
umi Gore w3 R', R%, R?, R* wm R’ COOTBETCTBEHHO) B JPYroM U3 KOJIbIa A, Kojbla B nim
kosbia C; umu (2) 3aMeHbl onpeneaeHHoro parMeHTa Ha (pparMeHT, OTJIUYHBIH OT COCETHETO
rOMOJIOTa B OJHOM WJIM OoJiee 3aMecTuTeneil (m. e., B OMHOM WK OoJiee U3 Rl, R2, R3, R* umu
RS) B ONHOM M3 Kojibla A, kojbua B wnu kombua C MO OTHOIIEHUIO K COOTBETCTBYIOIIEMY
samectureno (m. e., k onHomy uim 6orne m3 RY, R%, R, R? wm R’ coorsercrsenno) B apyrom
13 KoJbla A, konbia B nnm konbia C.

[IpyHMMas BO BHUMAaHHE BBIIIEYKAa3aHHBIE CIIOCOOBI, IOJKHO OBITH OYEBHUIHO, YTO B
JAHHOM M300peTEeHUH TpeUIokKeHO JieueHne ¢ momombio NLRX1-CBSA3BIBAIOMIErO COSTUHEHUS
ISl TIPUMEHEHUs] B TNPUBEACHUM B KOHTAKT C KJETKaMH, HampuMep, NMpHU JIEUYEHUU KIETOK
cyObekTa. BplmeynomsiHyToe 0oOCyXneHHe (POKYCHPYeTCs Ha HCIONb30BAHUU COEAMHEHUI
COTJIACHO JAHHOMY M300pETEHUI0 B KAYeCTBE YaCTH KOMIO3ULIUY JJIsl IPUMEHEHHUS B TOM, YTO B
I[EJIOM MOKHO CYUTATh (PapMaleBTHUECKOHN TN MEAUIIMHCKON CXEMOH JISUeHHUS.

CoenuHenus, OnMcaHHbIe B JaHHOM n3o0perenuu s jgedenus B3K, Bocnanenus JKKT
U JAPYTHX ONHCAHHBIX COCTOSIHUH, MOTYT OBITb COCTaBJIEHbl B BHAE (PapMarleBTUYECKON,
MUIIEBOH KOMITO3ULUH, (PYHKLIMOHAIBHOHN MUIIEBON KOMITO3ULIMU WJIN AUETHYECKOH TOOaBKH.

B kauectBe nurannoB NLRXI1 coeauHeHus, OnucaHHbIE B TaHHOM JOKYMEHTE, MOXKHO
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NPUMEHATh B KA4eCTBE IOJIOXKUTENIbHBIX KOHTPOJIEH B aHAIM3aX IPOBEPKHU CBSI3bIBAHMS C
NLRX1. Takue ananusbl BKJIKOYAKOT aHAJIU3bl MOBEPXHOCTHOIO IJIA3MOHHOIO PE30HAHCA, KaK
OIHCAHO B PUMepax, MM JPYrue CrocoObl.

OneMeHTbl W CTaguM crnocoda, OMNHCAHHOIO B JaHHOM JIOKYMEHTE, MOTYT
UCTIONIB30BAThCA B JIFOOOI KOMOMHALINH, HE3aBUCHMO OT TOTO, OITUCAHBI OHU MOAPOOHO HITH HET.

Bce xomOuHamu craauii cnocoda, Kak UCIIONb3YeTCsl B JAHHOM IOKYMEHTE, MOTYT OBITh
BBINIOJTHEHBI B JIFOOOM IMOPSAKE, €CJIN He YKAa3aHO MHOE WM SIBHBIM 00pPa3oM MPOTHUBOIIOIOXKHOE
HE CJIeqyeT M3 KOHTEKCTa, B KOTOPOM yKa3aHa yIIOMUHaeMasi KOMOWHALIMS.

[Tpu uCONB30BaHUH B JAHHOM JOKYMEHTE, (POPMbI €IMHCTBEHHOTO YHCJIa BKIJIOYAIOT B
ceOsl OTCHUIKM KO MHOKECTBEHHOMY YHCJY, €CJIU B KOHTEKCTE SIBHBIM 00pPa3oM HE YKa3bIBAETCS
HHOE.

Hucnosble nuana3oHbl, KaKk MNPUMEHSETCS B AAHHOM AOKYMEHTE, NpeIHa3Ha4eHbl Ui
BKJIFOUEHHS JIFOOOTO YHCIIa U IOATPYIIIIBI YHUCENT, COAEPIKAIINXCS B ’TOM JAHANa30HEe, HE3aBHCUMO
OT TOrO SIBHO OHHU PAaCKPBITbl UM HET. [[OMOJHUTEIBHO, 3TH YUCJIOBBIE THMAMA30HBI CIEAYET
paccmarpuBaTh Kak obecrednBaromme 00OCHOBaHUE JUIsl TyHKTa (POPMYJIbI, HANIPABICHHOTO Ha
moboe YUCIIO WM MOATPYIITY YHCeN B 3TOM auamna3zone. Hampumep, packpeitue ot 1 mo 10
ClielyeT paccMaTpUBaTh Kak 0OOCHOBaHUE JJIsl quamna3oHa ot 2 1o 8, or 3 no 7, ot 5 no 6, ot 1
109,013,6 104,6,013,5109,9uT 1.

Bce mareHThl, myOMuKay MaTEHTOB M peLieH3UpyeMble MyOIuKanyuu (T. €. KCCbUIKIY),
LIUTHPYEMbIE B JAHHOM JIOKYMEHTE, SIBHBIM 00pPa30M BKJIFOUEHBI TOCPEICTBOM CCBIIKH B TOM K€
o0BeMe, Kak eciu Obl KaXiash OTAeNbHAsl CChUIKA OblIa KOHKPETHO M OTAENbHO YKa3aHa Kak
BKJIFOYEHHAs! NIOCPEACTBOM CChUIKH. B ciyuae mpoTuBOpedusi MEAy NAaHHBIM PACKPBITHEM U
BKJIFOYEHHBIMU CCbUIKAMU JAHHOE PACKPBITUE UMEET IPEUMYLIECTBO.

Crnenyer mnoOHMMaTh, 4YTO JaHHOE M300peTEHME HE OrPaHUYEHO KOHKPETHOH
MPOWIIFOCTPUPOBAHHON U OINUCAHHON KOHCTPYKLMEN M pPACMOJOKEHUEM 4acTed B HeH, HO
OXBaThIBAET Takue ee MoauduimpoBaHHble (OPMbI, HAXOASIIMECS B Tpeneiax oObema
(bopMy bl H300PETEHUSI.

I[TPUMEPEI

MOJIEKYJIAPHOE MOJAEJIMPOBAHUE

IIpumep 1. Mosexyasipuoe Moaeauposanue Jluranaos NLRX1

Hcnone3ys panee onucanuble aura"abl NLRX1, Bxmouaromue supycnHyro PHK u
MUIIEBbIE JTUMUABI (MIyHULIMHOBYIO KHCIOTY M JTOKO3areKCA€HOBYIO KHCIIOTY), MbI OINPEIEITHIIH
HaJIMYUe JIBYX CAWTOB CBSI3bIBAHMS C BBICOKMM mMoTeHnmajoMm Ha Oenke NLRXI1 [S]. /lanHble
JMTaHabl TOKUpOBaIU K omyOmukoBaHHOH cTpykrype mist C-xornma NLRXI1 (pdb: 3UN9) nns
YCTaHOBJICHUS BAXKHBIX CBA3BIBAKOIINUX OCTATKOB.

Cnocoount

Bupmyanenviit  Ckpunune. Jas1 TONy4eHUS  TOMOJHUTENBbHOW WHpOpMAMU O
NpeABapUTENbHBIX Kapkacax, Oa3bl NaHHBIX JUra€aoB nokuposasu kK NLRX1 ¢ momorbto
AutoDock Vina Ha KaXOM U3 BYX CalTOB C HMCIIOJIb30BAaHMEM KyOOHIHOW NMOMCKOBOHM CETKU

pa3mepoM (58x40 x 40 anrctpem) anst odecriedeHus MPOrHo3upyeMont ahGUHHOCTHU CBSI3bIBAHUS
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u KoH(popmaruii nuranaoB. AGQGUHHOCTH CBSI3bIBAHUS HOPMAIN3UPOBAINA HAa MOJIEKYJSIPHYIO
maccy Jjuraszaa. s nanpHeHImero McCiaenoBaHUs TO3ULIMHU CBS3BIBAHUS OTOMpPANH JIydlIue
JIMTaHJbI.

Koncmpyuposeanue coeounenus. Ha ocHOBe HIEHTU(UIIMPOBAHHBIX OCTAaTKOB H
NpEeNCKa3aHHbIX OWOXMMHUYECKHX B3aHMMOJEHCTBUI OBLIM CreHepHpOBaHBI CTPYKTYpPbI Ui
ourannoB NLRX1 ¢ Beicokoit ap¢puHHOCTBIO. CTPYKTYpBl TE€HEPUPOBAIM M XHMHUYECKH
ONTHUMU3UpPOBaIH ¢ nomouero WebMo. @aiinbl cTpykTypbl Obutn co3nanbl B ¢opmare.pdb u
npeoOpaszoBanbl B (opmat.pdbqt myrem pacdera 3apsimoB MetomoMm [acraiirepa. CTpyKTyphI
IOKHpOBaH ¢ rcnonb3oBaHueM AutoDock Vina anst moareepskaennst appUHHOCTH CBA3BIBAHMUSL.

Ananusz. CoenvHeHHs MPEABAPUTEIHPHO PAHXMPOBAIM MO HAMMEHbINEH MpeacKa3aHHON
ap(UHHOCTH CBSA3BIBAHMS, HOPMHPOBAHHOW K MOJIEKYJIPHOH Macce, TNPeNCTaBIIOLIeH
HanOosiee ONArOMpUSITHYIO TO3WIMIO  CBS3BIBAHUS 32 CYET MHHHUMH3ALMH  OOIIei
MEKMOJIEKYJIIPHON SHEPruH, MOJIHOW BHYTPEHHEH SHEPruM U CBOOOMHON SHEPrHU KPYUEHHS.
3arem coenrHEHUs OBUIHM PACCTABIIEHBI MO MPHOPHUTETY HA OCHOBE MOIXOISINEro PACCTOSHUS 10
KPUTUYECKUX CBA3BbIBAOIIMX OCcTaTkOB HA NLRX1.

Pezyiomamut

B pesymbrate BHPTYaNbHOrO CKPHUHHMHIA M ONTHMH3ALMH HOBBIX XHUMHYECKUX
coenunennii (NCE) ObU10 yCTaHOBIIEHO, UTO COEIMHEHUS C BpallaTeibHON cumMeTpuent 120° u
No00HBIE TICEBIOCUMMETPHYHBIE TPOU3BOIHBIE POPMYJIBI Z, ONIMCAHHBIE B TAHHOM JOKYMEHTE,
obnanaror cwibHON adduuHOCTBIO cBs3biBanuss ¢ NLRX1. Cm ®ur. 1A-1P. annsie NCE
COCTOSIIM M3 COENMHEHUH C LEHTPAJbHbIM OEH30JbHBIM MM a3a0€H30JbHBIM KOJBIIOM,
COEANHEHHBIM C TpPeMsl BHEUIHHNMU KOJIBLIEBBIMH CTPYKTYPaMU IIOCPEACTBOM  OJHOTO
JUHKepHOro atoMa. AQ(PUHHOCTD CBSA3bIBAHUS BHIOPAHHBIX WIEHOB CEMEHMCTBA NMPEACTaBJIEHA Ha
@ur. 2A-2D. IIpornosupyemas apGUHHOCTb CBA3BIBAHMS B COOTBETCTBYIOLIEH KOH(UIyparu
CBSI3bIBAHUSI C CAMOW HHM3KOW SHEpPruel HaXOoAWiach B AMAna3zoHe oT -8,9 kkan/momb mo -11,7
KKaJ/MoJib. I BCeX MpeACTaBICHHBIX COCOUHEHUH mpenckazaHHas ahp@UHHOCTb CBS3BIBAHHUS
BbIille, 4eM y Hu3koapduuHoro juranma NLRX1, myHMIMHOBON KHCIOTHI, KOTOpask MMEET
onyOJIMKOBaHHYKO a(p(UHHOCTh CBSI3bIBAHUS -0,2 KKaJI/MOJb. bBbUi0o OOHApYy:KeHO, HYTO
COeMHEHHE C BBICOKOU appUHHOCTBIO CBsi3biBaHMsI B TaHHOM kjiacce NCE mpexncrapinsieT co0oit
2,2'-(5-peHokcu- 1,3-penmneH )onc(oxcn )onc(3 -MeTHIMUPUIIH), Ha3BaHHbBIN NX-43.
ITONTHOCTBIO CHMMETPHYHOE COCAMHEHUE C BBICOKOH a(pUHHOCTBIO CBSI3BIBAHHS MPEACTABISACT
coboii  1,3,5-tpuc(6-MeTrnnupuanH-2-mIokcH)0en3on, HazBaHHbId  NX-13, npu  -10,6
KKaJI/MOJib. 3aMeHa kucnoponuoro jguHkepa NX-13 merunenom (NX-38), kapoonmnom (NX-46)
win cepoii (NX-48) HECKOIBKO CHIIKANA MPOTHO3UPYEMOE CBSI3bIBAHUE, HO CBSI3bIBAHUE BCE €IIle
NPEBBIIANO MPOTHO3UPYEMbI Topor juranga. Ha OCHOBaHWM pe3yJbTATOB CBSI3BIBAHHUA U
NPEeACKa3aHHbIX (PU3UKO-XMMHYECKHX CBONCTB M3 TAaHHOTO Kjlacca ObLIM BBIOPAHBI COSAMHEHUS
1T CHHTE3a ¥ (PYHKIIMOHAIBHOTO TECTHPOBAHUS.

MEJIMLIMHCKASA XUMUA

IIpumep 2. NX-13

K pacrBopy Oenszosn-1,3,5-tpuona u 2-6pom-6-MeTunmupuanHa B ITUMETHII(GOpMaMUIe
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no0aBysin kKapOOHAT KajHsi M PEaKIMOHHYIO CMeCh OOJydajid MUKPOBOJHOBBIM H3JIy4YE€HUEM
npu 200 °C B TeueHue 4 dYacoB. PeakUMOHHYIO CMecChb pa3OaBJisLUTd JICASTHOW BOAOH W
SKCTparupoBanu sTunaneratoM. OObeAMHEHHBIH OpPraHWYECKHH CJIOH CYIIMIH Cyiab(paTom
HATPUs U YIIapUBAJIU MPHU MOHWKEHHOM JaBJIEHUU ¢ nojydeHueMm 1,3,5-tpuc(6-mMeTunnupuaus-
2-1JI0KCH )OeH301a. 'H stMP (400 MI'y, AMCO-dg): 7,767-7,728 (T, J=8,0 I'u, 3H), 7,042-7,024
(m, J=7,2 'y, 3H), 6,849-6,829 (n, J=8,0 I'y, 3H), 6,667 (¢, 3H), 2,352 (c, OH).

Ipumep 3. NX-37

Cunres 2-(3,5-6uc(6-MeTHInUPUANH-2- UIOKCH )P €HOKCH )-4 ,6- TUMETHIITUPUMHUINHA
(NX-37) npencrainsier cOOO MATHCTAAUNUHBIN TPOLIECC, KAK MOAPOOHO OMUCAHO HUKE.

K pacTBopy 5-6pombGenzon-1,3-nuona u 6-(Top-2-MeTUINHPUITHA B
numerwidopmamue no0aBisIM  KapOOHAT Kaiusg M PEAKIHOHHYK CMech OOiydaiu
MHUKPOBOJIHOBBIM mM3nydeHreM mpu 200 °C B TeueHne 4 yacoB. PeakIMOHHYIO cMeCh pa30aBisiiu
JESTHOW BOZIOH M HKCTparupoBaiy dTraneraroM. OObeIMHEHHBIH OPTaHUYECKUH CIIOH CYIIIITN
cyab(aToM HaTpuUs U yrapuBaiM MPU MOHIKEHHOM JIABJIEHUHU C NoJy4eHueM 6,6'-(5-0pom-1,3-
¢ennneH)onc(okcn)onc(2-MeTHIMTUPUANHA).

K pacTBoOpy 6,6'-(5-6pom-1,3-henunen)onc(okcu)Oonc(2-MeTHIIMUPUINHA) B
STUJIEHTIIMKOJIE N00aBIsIM KapOOHAT LE3Usl U PeakHOHHYK cMech HarpeBanu mpu 120 °C B
TedeHne 16 JacoB. PeakMOHHYIO cMech pa30aBisuTd BOJOW M HKCTPArHPOBAIH STHIIALIETATOM.
OObenuHEHHBII OpraHUYecKUil CIOH Cymmiau Ccynb(aToM HATpus W YIApUBaIM IIPH
MOHNXEHHOM JABJICHUU c MOJIy4YeHUEM 2-(3,5-0uc(6-MeTunnupuanH-2-
WJIOKCH )(DEHOKCH )3TaHOJIA.

K pacTBoOpy 2-(3,5-0uc(6-MeTUNnupUANH-2- UI0KCH )EHOKCH )3TaHOoNIa B
auMeTHiICyIb(okcuae no0aBIsi TUAPOKCUA Kaimusa u HarpeBamu npu 100 °C B TeueHue 3
4acoB. PeakuMOHHyI0 cMech pa30aBisiMi  BOAOW M OKCTPArMPOBAIM  STHIIALIETATOM.
OObenuHEHHBI OpraHMYecKHi CJIOH Cymwin Ccyiab(paToM HATpus U YHAPUBAIM IPU
MOHIKEHHOM JaBJICHUH C TIOJIy4eHHeM 3,5-0uc(6-MeTUITUPUIUH-2-UIOKCH )(peHOoIa.

K 4,6-numernnnupumunui-2-ony npu 0°C gobasnsiiau Tpuxiopua Gocdopa u HarpeBaiu
nmpu 110°C B Teuenume 16 wyacoB. PacTBopuTenp ymapuBalid U3 PEAKLIHUOHHON CMECH.
PeakunoHHYI0 CMeCh racyiiv JIENTHOW BOOH M SKCTparuposajn stunaneratoM. OO0be1nHeHHbINR
OpPTaHUYECKUH CJION CyLIMIU CyJb()aToM HATPHs U yNAapUBAIHM IPU MOHWKEHHOM JABICHHH C
NOJy4eHUeM 2-XJop-4,6- TMMeTUINMUPUMHUINHA.

K pacTBopy 3,5-0uc(6-mMeTunnupuanH-2-uiIokcH )peHomna U 2-x70p-4,6-
IUMETHWINMMPUMUINHA B AUMeTwiIhopMamMuie N00aBsM KapOOHAT Kaiusg M PEAKLHOHHYIO
CcMech O0JTydajii MHUKPOBOJIHOBBIM m3iydeHueM npu 200 °C B Teduenue 3 4acoB. PeaklIMOHHYIO
cMech pa3daBisUId  JIEOSTHOH BOJOW W SKCTparupoBanu sTaneratoM. OObeIMHEHHBIH
OpPTaHUYECKUH CIION CyLIMJIU CyJb()aTOM HATPHs U yNapHUBAIN NPU MOHWKEHHOM JABICHHH C
nosydennem  2-(3,5-61c(6-MeTHIMHPUIHH-2-HI0KCH )GeHOKCH)-4,6- IMMeTHIHpUMIInEA. H
SAMP (400 MI'u, CDCly): 7,56 (T, J=7,6 I'u, 2H), 6,89 (1, J=7,2 I', 2H), 6,83 (1, J=2,4 'y, 2H),
6,78-6,77 (m, 2H), 6,72 (1, J=8,0 '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)ouc(okcn)ouc(3-mermmmupununa)  (NX-43)
NpeACTaBysieT COOOH IBYXCTaAMWHBIN MPOLECC, KaK MOAPOOHO ONMMUCAHO HUXKE.

K pacTBopy 5-6pombenson-1,3-nuona u 2-¢rop-3-MeTunnupuaHa B
numerwidopmamune fgobamnsanu  kapOoHar kanus.  PeakimoHHy0 cmech  oOiydanu
MHKPOBOJIHOBBIM u3iyueHueM npu 200 °C B Teuenue 4 yacos. PeakiimoHHyI0 cMech pa3OaBisiin
JIeISTHOIM BOIOH M SKCTparupoBau dtinaneratoM. OObeqMHEHHbBIH OPraHMYeCKUH CIION CYIIUIN
cynb(haToM HATpHs M yNapUBAJIU MPH MOHWKEHHOM JaBlIeHUU ¢ nonydeHueMm 2,2'-(5-6pom-1,3-
(bennneH)ouc(okcn)ouc(3 -MeTHIMTUPUINHA).

K pacteopy 2,2'-(5-6pom-1,3-henunen)ouc(okcu)ouc(3-merunnupuauta), (¢GeHona,
KaTaJIMTHYECKOTO KOJIMYECTBA MOAUAA MeaH 1 nuMeTuiarinuuHa B JIM®A nobassiiu kapOoHAT
Le3Us] U PEAKLIMOHHYI0 CMeCh O0JyYai MUKPOBOJHOBBIM m3styueHueM npu 150 °C B Teuenue 3
yacoB. PeaklMOHHYI0 cMech pa30aBisuId JIEASTHOH BOAOW M 3KCTPArHPOBAIH STHJIALIETATOM.
OObenMHEHHBII OpraHUYeCKUil CIOHW Cymwiu Cynb(aToM HaTpusi W YIOApUBAIM IIPH
NOHMKEHHOM  JaBJIeHUH C mnonyueHueMm  2,2'-(5-denokcu-1,3-pernnen)onc(okcn)onc(3-
METHITAPUINHA). 'H smP (400 MI'u, CDCls): 8,02 (m, J=3,6 I'u, 2H), 7,50 (n, J=7,2 T'u, 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 5. NX-44

Cunre3 6,6'-(5-peHokcu-1,3-pennnen)ouc(okcn)onc(S-mermn-3-nmupuannona) (NX-44)
NPEeACTaBIsIET COOON UeThIPEXCTAIUIHBII MPoLece, KaK MOAPOOHO ONMMCAHO HUXKE.

K pactBopy 5-OpombGen3on-1,3-nuona u 2-grop-3-MeTui-S-HuTponupuanHa 100aBIIsITN
KapOOHAaT Kaius M TepeMelluBaliyd INPU KOMHATHON Temreparype B TedeHue 16 dacos.
PeakiioHHyt0 cMmech pa30aBiisiM  JIENSHOH BONOW M OKCTPAarupOBAIM  3THIIALIETATOM.
OObenuHEHHBI OpraHMYeCKHi CJIOH Cymwin CcyabpaToM HATpus U YHAPUBAIM IPU
MOHMKEHHOM JaBJIeHUH ¢ monyderuem 2,2'-(5-6pom-1,3-henunen)ouc(okcn)ouc(3-merun-5-
HUTPOMHUPUINHA).

K  pactBopy  2,2'-(5-6pom-1,3-¢pennnen)ouc(okcn)onc(3-MeTHiI-5-HUTPOITUPUAHA),
(dbeHoNa, KaTAIUTHYECKOrO KOJMYECTBA Hoauaa Meau u qumerunruinuHa B JIM®A nobapnsiiu
KapOOHAT Le3Usl M PEAKLIMOHHYI0 CMeCh O0JIydain MUKPOBOJHOBBIM H3inydeHueM npu 150 °C B
Te4eHHEe 3 YacoB. PEakIMOHHYI0 CMeCh pa30aBJsLUTd JIENSTHOM BONOW M 3KCTParupoBad
stunaneratoM. OObeINMHEHHBIN OPraHMYECKUI CIION CYIIMIN CyJb(aTOM HATPUS M yHapUBAIU
NPy TOHMKEHHOM JaBJeHUU C monydeHueMm 2,2'-(5-denokcu-1,3-pernnen)onc(okcn)onc(3-
METHJI-5-HUTPOIHPHUINHA).

K mnepememuBaemomy pacteopy 2,2'-(5-enokcu-1,3-denrnen)ouc(okcn)onc(3-metu-
S-HuTponupHuauHA) B MeTaHoie mobasimsu PtO,. PeakimoHHyH cMmech mepeMeluBaid Mpu
KOMHATHOW TeMIiepatype B aTMmocdepe BOAOpOJa B TEYEHHE 2 YacoB. XOI peakUuH
KoHTpospoBaiu ¢ moMombio KX-MC. PeakiinoHHy0 cMech (PribTpoBaiiu 4epes CIION LeuTa
U ynapuBaiu (UIbTPAT MPUIIOHMKEHHOM JaBJIEHUH C mnosydeHneM ©0,6'-(5-peHokcu-1,3-
¢bennneH)onc(okcn)ouc(S-MeTHIMUPUANH-3-aMUHA).

K  mepememmuBaemomy  pactBopy  6,6'-(5-penokcu-1,3-penmnen)ouc(okcu)ouc(S-
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METHJNHUPUINH-3-aMHHA) B BOAHOM pacTBope cepHoil kuciorel npu 80°C molaBisiy HUTPUT
HaTpus B TeueHHe 1 yaca. PeakIMOHHYIO cMech pa30aBIsiin JIEASHON BOMOM M SKCTParHpOBaH
stunaneratoM. OObeaNHEHHBIN OpraHMYECKUi CIOH CyIMIN Cynb(haTOM HATPUs M yIapUBAIU
NpU TIOHIKEHHOM JaBJIGHUU C mosyueHueMm ©0,6“-(5-penokcu-1,3-denrnen)ouc(okcu)ouc(s-
METHJI-3-TTUPUIUHOJIA).

IIpumep 6. NX-45

Cunres 6,6',6"-(0enzon-1,3,5-tpunnrpuc(okcn))rpuc(S-mernnnupuans-3-amuaa) (NX-
45) npencrasnsier coOOM IBYXCTAIUITHBIIN MPOLECC, KAaK MOJPOOHO OMHCAHO HUXKE.

K pactBopy Oenzon-1,3,5-tpuona u  2-pTop-3,6-TUMETHII-S-HUTPOITUPUINHA B
numetwidopmamue n1o0aBsId KapOOHAT Kajusg M PEAKLMOHHYIO CMECh MEepEeMEIlnBaIN TMPU
KOMHATHOMW TemIieparype B TeueHne 16 yacoB. PeakImoHHYIO cMech pa30aBIIsiIn JeITHOW BOIOH
U SKCTparupoBaiu sTrianeratoM. OObeIUHEHHBbIH OpPraHUYeCKUi CJIOH Cymmim cyibdarom
HATPUsl W yNapHBaIM TpPU TOHIKEHHOM JaBJIeHMH C moaydeHuem 1,3,5-tpuc(3-mermn-5-
HUTPOITUPUINH-2-UIOKCH )OSH30J1a.

K NepeMeInBaeMOMY pacTBopy 1,3,5-tpuc(3-MeTun-5-HuTpOUpUAH-2-
WwIoKcu)Oen3ona B MeraHose pnoOasimsimn PtO,. PeakunoHHyr0 cMmech mepeMeruBaiv MpU
KOMHATHOW TeMIiepatype B arMmocdepe BOIOpona B TeYeHHE 2 YacoB. XOA pPEaKIHuu
KOHTposmpoBaiu ¢ moMoibio JKX-MC. PeakiinioHHy10 cMech (PrIbTpOBaiu Yepe3 CIION LeuTa
U yrnapuBajdu (QUIBTPAT TNPHUIIOHIKEHHOM JaBJIGHUH C Tojy4deHuem 6,6',6"-(0enson-1,3,5-
TpunTprc(OKCH))yrprc(S-MeTHIIHpHANHE-3-amuEa). 'H SMP (400 MI't, JIMCO-dg): 7,390 (x,
J=2,4T1, 3H), 6,91 (1, J=2,4 I'y, 3H), 6,019 (c, 3H), 5,130 (ym ¢, 6H), 2,051 (c, OH).

IIpumep 7. NX-50

K nepememunBaemomy pactBopy Oensodn-1,3,5-tpuona B IMCO mnopumsimu no0aBisiiu
NaH B Teuenue 2 uacos. Ilocne sToro mo kxammsiM ao00aBisu 2-OpoM-3-METHIITUPUINH U
ocrasisu nepemenuBatbes nmpu 150°C B TeueHue Houn. 3a xomoM peakuuu creawian. Ilocne
KOHBEPCHHM HCXOIHOTO MaTepHaja PEakUHOHHYI0 CMeCh pa30aBsid JIeAsSHOM BOIOW W
SKCTparupoBaiu sTHianeratoM. OObeIMHEHHBbI OPraHUYECKHI CJIOH CyIIHIH CyJbpaToM
HATPUS U YIAPUBAIU MPHU MOHUKEHHOM JaBJICHHUU ¢ TojydeHueM 1,3,5-tpuc(3-mMeTunnupuaus-
2-1JIOKCH )OeH301a.

IIpumep 8. NX-53

Cunres  2,2'-(5-penokcu-1,3-pernnen)onc(okcn)onc(6-mermmmupununa)  (NX-53)
NpeACTaBIsieT COOOH BYXCTaAUNHHBIN MPOLIECC, KaK MOIPOOHO OMUCAHO HIKE.

K pacTBopy 5-6pombenson-1,3-nuona u 2-rop-6-MeTunmUpUANHA B
mumetwidopmamune nolaBism  kapOoHAaT  Kanus.  PeaknmoHHy0 — cMmech  obOnydanu
MHUKPOBOJHOBBIM m3nydeHreM mpu 200 °C B TeueHne 4 yacoB. PeakImOHHYIO cMech pa3daBisim
JEISTHONW BOZIOM M SKCTparupoBaiy sTraneraroM. OObeAMHEHHBIH OPTaHUYECKUH CIIOH CYIIMITN
cyab(haToM HaTpus U yrmapuBaiM MPU MOHIKEHHOM JIABJIEHUH ¢ nojydeHuem 2,2'-(5-0pom-1,3-
bennneH)onc(okcn)onc(6-MeTHIMTUPUANHA).

K pacteopy 2,2'-(5-6pom-1,3-henunen)ouc(okcn)ouc(6-merunmupuauta), ¢GeHona,

KaTaJUTUYECKOTO KOJIMYeCTBa Hoauaa Meau u qumetrmiriniania B JIM®A nobasnsian kapOoHat
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1Ie3Us] U PEAKLIMOHHYI0 CMeCh 00Jy4Yali MUKPOBOJHOBBIM m3stydeHueM npu 150 °C B Teuenue 3
qacoB. PeaklmoHHYI0 cMech pa30aBisuM JIEASTHOW BOAOW M HKCTPArHMpOBAIH STHIIALIETATOM.
OObenuHEHHBIT OpraHUYecKUi CJIOW CYLUIMJIN CyJdb(paToM HaTpus W yNapuBaIH IpH
NOHMKEHHOM  JaBleHUH ¢ rnonyudeHueMm  2,2'-(5-denokcu-1,3-penunen)onc(okcn)onc(6-
METUIIUPHUINHA).

IIpumep 9. NX-54

Cunres 2,2'-(5-(mupunuH-2-unokcu)- 1,3-penunnen)onc(okcu )ouc(6-MeTHIMMPUINHA)
(NX-54) npencrapinsier coO0i YeThIPEX CTAIUHHBIN MPOLIECC, KAK MOAPOOHO OMHCAHO HUXKE.

K pacTBopy 5-6pombGenzon-1,3-nuona u 2-prop-6-MeTUNIMpPUIHA B
mumerwidopmamune noOamBisin  kapOoHAaT  Kanusl.  PeakIuOHHYK — cMmech  oOnydanu
MUKPOBOJIHOBBIM m3stydeHreM rpu 200 °C B TeueHue 4 yacoB. PeakIIMOHHYI0 cMech pa30aBisuiu
JESTHOW BOZIOH M SKCTparupoBaiy sTraneratoM. OObeInHEeHHbBIH OpraHMYeCKUi CJION CYIIMIIH
cyab(haToM HaTpuUs U yrapuBaiM MPU MOHIKEHHOM JABJICHUH ¢ nojydeHueMm 2,2'-(5-0pom-1,3-
¢ ennneH)onc(okcn)ouc(6-MEeTHIMTUPUANHA).

K pacTBopy 2,2'-(5-6pom-1,3-pernnen)onc(okcn)onc(6-MeTUINHPUINHA) u
STUJIEHTIIMKOJIS 00aBIsIM KapOOHAT Le3Hst M PEaKLIMOHHYI0 CMeCh 00Ty4Jaid MUKPOBOJHOBBIM
uznyueHueM npu 130 °C B TeueHne 6 yacoB. PeakiimoHHYI0 cMech pa30aBIsiu JIEASTHON BOAOH U
SKCTparnpoBanu sTrianeratoM. OObeAMHEHHBIH OpraHMYEeCKUi CJIOH Cymmin CynibhaToM
HaTpus W ynapuBaJyd IPU MOHWKEHHOM JaBJ€HUU C mnojdydeHueMm 2,2'-(5-ata”onokcu-1,3-
dennneH)onc(okcn)onc(6-MeTHIMTUPUANHA).

K pactBopy 2,2'-(5-3Tanosnokcu-1,3-perunen)onc(okcn)onc(6-MeTUINUpuaAnHa) B
IUMETUIICYIbPOKCHE T00ABISUTN THAPOKCUI KMl U PEAKLIMOHHYIO CMECh IIepeMELTUBAIIN TIPU
120 °C. PeakuuoHHYIO CMeChb pa30aBIsuIN JIEASHOW BOAOH M 3KCTPArHMPOBAU STHJIALIETATOM.
OObenuHEHHBI OpraHMYeCKHi CJIOH Cymwin CcyabpaToM HATpus U YHAPUBAIM IPU
NOHIDKEHHOM JIaBJIeHUH ¢ ronydenueM 2,2'-(1,3-den-5-om)0uc(oken)onc(6-MeTHInupuanHa).

K pactBopy 2,2'-(1,3-pen-5-0m)0uc(okcu)ouc(6-MeTHIMUPUANHA) U O-XJIOPIHPUAUHA B
numerwidopmamune nobaBisin  kapOoHAaT  Kanusi.  PeakuMOHHYy0 — cMmech  oOnydanu
MUKPOBOJIHOBBIM mM3sydeHreM mpu 200 °C B TeueHne 4 yacoB. PeakIIMOHHYIO cMeCh pa30aBisiiu
JeISTHOM BOZIOH M SKCTparupoBajy sTraneratoM. OObeInHEHHBIH OpraHMYeCKUi CJION CY LTI
cyab(haToM HATpHs U yIapuBajM MPU MOHWKEHHOM JIABJICHUU C mojydeHueM 2,2'-(5-(mupuanH-
2-unokcn)-1,3-pennnen)onc(okcn )onc(6-MeTHIIITUPUINHA).

IIpumep 10. NX-55

Cunres 2,2'-(5-(6-metundenokcn)- 1,3-penrnen )ouc(okcn )onc(6-merrnmupununa) (NX-
55) npencrasisier cOOOH ABYXCTaAUNHHBINA MPOLIECC, KaK MOAPOOHO OMMUCAHO HIXKE.

K pacTBopy 5-6pombenson-1,3-nuona u 2-prop-6-MeTunmEpUANHA B
mumerwidopmamune  nobammsan  kapOoHaT  Kanmusl.  PeakMoOHHYyr0  cMech  0Onydanu
MHUKpPOBOJHOBBIM n3nydeHneM mpu 200 °C B Teuenne 4 yacos. PeakimoHHyI0 cMech pa3daBisim
JEeISHON BOIOM M SKCTparupoBaim sTrnaneratoM. OObenHEeHHbII OpraHMYeCKUil CJION Cy LI
cyab(aToM HaTpus U yrapuBaiM MPU MOHIKEHHOM JIABJIEHUH ¢ nojydeHuem 2,2'-(5-0pom-1,3-

bennneH)onc(okcn)onc(6-MeTHIMUPUANHA).
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K pacTBOpy 2,2'-(5-6pom-1,3-pernnen)onc(okcn)onc(6-MeTUIIMPUINHA), 6-
MeTHI(EeHONa, KaTaJUTUYeCKOro KOJMYeCTBa HOoAuAa Menu u auMmerwirmmiuHa B JIMOA
no0aBysann kapOOHAT Le3Us U PEAKLHOHHYIO CMeCh OOJydYajd MHUKPOBOJHOBBIM H3IyYeHHEM
npu 150 °C B TewyeHue 3 uacoB. PeakumMoHHyI0 cMmech pa30aBisIM JIEASHOW BOJAOH H
SKCTparupoBainy stwianeratoM. OObeAMHEHHbI OpPraHWYECKHH CIOH CYIIWIH CyJIb(paTom
HATpHs ¥ yIApUBAJIU NIPH MOH)KEHHOM AaBJICHUU ¢ nonnyderueMm 2,2'-(5-(6-merundenokcn)-1,3-
(bennneH)ouc(okcn)ouc(6-MEeTHITUPUINHA).

Ipumep 11. NX-56

Cunres  2,2'-(5-(pen-6-om)okcu-1,3-penmnen)ouc(okcu )ouc(6-metunmupuanna) (NX-
56) npexncrasisier COOON YEThIPEXCTATUIHBIN MPOLECC, KaK NOAPOOHO ONMHMCAHO HIKE.

K pacTBopy 5-6pombGenzon-1,3-nuona u 2-rop-6-MeTUnIEpUANHA B
numetwidopmamune  noOaBisin  kapOoHAaT — Kanus.  PeaknmoHHY0 — cMmech  oOnydanu
MHUKpPOBOJHOBBIM M3nydeHreM mpu 200 °C B TeueHne 4 yacoB. PeakIMOHHYIO cMeCh pa30aBisiiu
JEISTHOW BOZIOH M SKCTparupoaiy sTraneratoM. OObeInHEeHHBIH OpraHMYeCKUi CJION CY I
cyab(haToM HaTpus W yrapuBaiH MPU MOHWKEHHOM NIAaBJICHUHU C mojydeHueMm 2,2'-(5-6pom-1,3-
¢ ennneH)onc(okcn)onc(6-METHITUPUANHA).

K pacTBoOpy 2,2'-(5-6pom-1,3-pernnen)onc(okcn)onc(6-MeTUINHPUINHA) u
STUJIEHTIIMKOJIST 00aBIsIN KapOOHAT Le3Hst M PEaKLIMOHHYI0 CMeCh 00y4Jad MUKPOBOJIHOBBIM
u3nyueHueM npu 130 °C B TeueHne 6 yacoB. PeakiimoHHYI0 cMech pa30aBIsiu JIEASTHON BOAOH U
SKCTparupoBanu sTrianeratoM. OObeAMHEHHBIH OpPraHWYECKHH CJIOW CYIIMIH Cyiab(paTom
HaTpus W yHapuBaJid IPU MOHWKEHHOM JaBJICHUU C mnojiydeHuem 2,2'-(5-ata”onokcu-1,3-
bennneH)onc(okcn)onc(6-MeTHIMUPUANHA).

K pactBopy 2,2'-(5-sTanosnokcu-1,3-penunen)onc(okcn)onc(6-MeTUNNUpuanHa) B
AMMETHIICYIb(pOKCHIe TOOABISIIM THAPOKCHUA KaJIHsl U PEAKLIMOHHYIO CMECh IEePEMEIINBAIH PU
120 °C. PeakumoHHyIO cMechb pa30aBIsuIN JIEASTHOW BOAOH M 3KCTPArMPOBAJIU STHIIALIETATOM.
OObenMHEHHBI OpraHUYECKUil CJIOW Cylmwiu Cyiab(aToM HaTpusi W YHOApUBAIM TIPH
TIOHIKEHHOM JaBjieHuu ¢ nojyderuem 2,2'-(1,3-den-5-om)ouc(oxcn)ouc(6-MeTHIIHPUINHA).

K pactBopy 2,2'-(1,3-¢pen-5-om)0uc(okcn)onc(6-MeTUIHPUANHA) U O-XJIOPITUPUIIH-2-
ona B aumermndopmamune noOaBNsSINM KapOOHAT Kajus. PeakiHMOHHYK CMeCh OOJydasu
MUKpPOBOJIHOBBIM m3stydeHreM mpu 200 °C B TeueHne 4 yacoB. PeakIIMOHHYIO cMeCh pa30aBisiiu
JEISTHOW BOZIOH M SKCTparupoBaiy sTraneratoM. OObeInHEeHHBIH OpraHMYeCKUi CJION CY LTI
cyab(aToM HaTpus W yHapUBAJIM NPU TOHIKEHHOM JaBJeHUU C nonyderueM 2.2'-(5-(den-6-
on)okcu-1,3-pernnen)onc(okcn)onc(6-MeTHIMUPUINHA).

CBA3BIBAHHME C PELHEIITOPOM

IIpumep 12. Onenka CessbiBanuss Metoaom IlosepxHoctHoro IliasmonHoOro
Pe3onanca k NLRX1

Beeoenue

BupTyanpHbIil CKpUHUHT U 3KCIIEPUMEHTHI 1n $ilico SBISAIOTCSA LIEHHBIMHU CPEACTBAMU IS
BBIABJIEHHS U OTIPENENICHUs] IPUOPUTETOB MPECTABIAIOIINX HHTEPEC KapKacoB MpH pa3padoTke

HOBBIX HHU3KOMOJICKYJIAPHBIX JTUTAHAOB IJISA TepaHeBTH‘{eCKOfI MHIICHH. HJ’IH NMOATBEPKACHUA
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TAHHBIX PE3YJbTATOB CYIIECTBYET MHOXECTBO METOAOB in Vvitro ans onpexnenenus apduaHOCTH
MaJOH MOJIeKYJbI K UHTepecyomemy Oenky. OmHUM U3 TakuxX METONOB SIBIISIETCS
MOBEPXHOCTHBIH TUIA3MOHHBIM PE30HAHC, KOTOPBIH TPEACTaBiseT COOOH CIOCOOHOCTH
OLIEHUBATh CBSI3bIBAHHE B CTALIMOHAPHOM COCTOSIHMHU ITyTE€M MPOIYCKAHUsS CYCHEH3UH JINTaHMA
HaJl MMMOOMJIM30BaHHbIM OYMIIEHHBIM OeslKoM. JIaHHBIH METOJ WCHONB30BAIH IJISi OLEHKU
npeanonaraembix auraiaos NLRX1.

Cnocobu

IMonyuenne u oumctka NLRX1. NLRX1 wyenoeka (www.uniprot.org; UniProtKB -
Q86UT6 (NLRX1 HUMAN)) xnonuposanu B E. coli, ammmnduumpoBanu u TpanchuuupoBain
B Pichia pastoris. P. pastoris BbiceBa B Cpedy, CEJIEKTHBHYI 1O aneHuHy. OtOupanu
CTa0WIbHBIE TPAaHCPUIMPOBAHHBIE KOJOHUU W BBIPALIMBAIN B MHUTATeNbHOU cpene YPD mpu
30°C B Teuenue 24 wyacoB mnpu BeTpsixuBaHuUM npu 240 00/mMuH. CTapTOBYIO KYJIBTYPY
WCTIOJTb30BAJIH I MHOKYJsiinu 6a30Boi cpenbl (1% npoxokeBoro skcrpakra, 2% mentona, 1%
copbuta, 2% a30THOrO OCHOBAaHHUS APOKKEN), coneprkaeii Onorun u 3adydepernoit pocdarom
Kaius. THOKyIMPOBaHHYO OCHOBHYIO cpeny mHKyOuposanu npu 30°C B reuenue 48 vacos, 240
o0/muH. 3atem P. pastoris ocaxnanu HeHTPU(PYrHPOBAHUEM U PECYCHIEHIUPOBAIN B Cpene IJIs
skcripeccun (1% copbura, 2% a30THOrO OCHOBAaHMA JAPOACKEH), copepkamieldl OHOTHH U
3abydepennoit pocharom kamusi. KynbTypy HHIYLHUPOBAIN €KETHEBHO JJISI MPONYLUPOBAHUS
Oenka myTem noOaBieHUs MeTaHONa U HHKYOupoBanu rpu 28°C B Teuenue 4 nuel, 240 00/MuH.
ITocne nHKYOMpPOBaHMS KJIETKH OCAXKIANN LEHTPU(PYTUPOBAHUEM M JIM3UPOBAIH YIBTPA3BYKOM.
PexomOunanTHbIl Oenok NLRX1 ounmmanu ¢ momMommpo ObICTpOi )KUAKOCTHON XpomaTorpaduu
oenxoB (AktaPrime) ¢ ucnonp3zoBanueMm adpduHHON Xpomarorpapuu ¢ MMMOOUIM30BAHHBIM
metaioM. @pakuuu Oeska 3TIOMPOBAIN B AIMKBOTHI MO | MJI M MX OLIEHMBAJIM HAa COAEPIKAHHE
NLRX1. Myruposasmmii 6emok NLRX1 reHepupoBany ¢ HUCIOJb30BAHHEM aHAJOTHYHBIX
crioco0O0B Il HAPYLIEHUS CBSA3BIBAHUS B Mpeesiax NPeICKa3aHHOTO CaiiTa CBSI3bIBAHMS MyTeM
U3MEHEHHUs 4eThIpex OocTaTkoB Ha ajanuH (D677A, FO80A, F681A u E684A).

llosepxnocmuuiii niazmonnsiii pesonanc. JIna oueHku cBs3biBanus ¢ Oemkom NLRX1
ucnions3oBaiu Biacore T200. B kayectBe OenKOB i UMMOOWJIM3ALUH HA CEHCOPHOM YHIIE
CMS ucnonszoBanin NLRX1-/IT u NLRX1-MyTtauT. NLRX1-AT paszsogunu B 10 MM Hatpuii-
aneratHoMm Oydepe npu pH 4,0 1 *MMOOMJIM30BAIM HA MPOTOYHOU siuelike 10 ypoBHs ~ 3700
EO c ucnonp3zoBaHueM cTaHgapTHON xuMuu codeTanusi ¢ amuHorpymnmnoil. NLRX1-MyrtaHT
passomwiu B 10 MM Hatpuii-aueratHoMm Oydepe npu pH 4,0 1 nMMoOuUIM30Banu Ha MPOTOYHON
sueiike 10 ypoBHa ~ 3100 EO ¢ wucnonb3oBaHHEM CTaHAAPTHOW XUMHUH COYETaHUS C
amuHOTpynmnoi. B xadectse pabouero Oydepa nmmobmmmzanuu ucnonszosanu 20 MM MOPS,
150 MM NaCl, 5 MM auerat Hatpust, 1 MM DTA, 0,05% Tween-20 6ydep ¢ pH 8,0 (pabounii
Oydep). Ha ocHoBaHmM 3HauYeHHHd WMMOOWMJIM30BAHHOTO OTBETAa OBUIM  PACCUUTAHBI
TeopeTndeckue 3HaueHus Ryax. 3HaueHusa Ryax MpenmnonararoT MexaHusM Bzaumopenctaus 1:1.
Kunernky B TeueHHe HOYM TMPOBOAWIM JJII BCEX AHAJINTOB, CBS3bIBAIOIIUXCS C
UMMOOMIN30BaHHBIMU OenkaMu. KuHeTnueckue >KCIepUMEHThI NPOBOAMINA B IPUCYTCTBHU

pabouero Oydepat1% JIMCO. CkopocTh MOTOKA BCEX PACTBOPOB MOJAEPKUBAIU HAa ypoBHE S0
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mkJi/MuH. Kornenrpanun ananura coctasisuia 0 MM, 2,5 MxM, 5 MxM, 10 MxM, 20 MxkM u 40
MKM.

Pezyiomamut

IToBepXHOCTHBIN TUIA3MOHHBIM PE30HAHC MOATBEPAUI MPEACKA3aHHOE CBsA3bIBaHHE NX-
13, NX-37 u NX-43 ¢ NLRX1 (®ur. 3). B uwactHoctn, NX-13, NX-37 u NX-43 Obumm
UIEHTU(UIMPOBAHbI KaK Mayble MOJIEKYJbI, KOTopble cBsi3biBatoTCs ¢ NLRX1 ¢ pasnuunoi
apUHHOCTBIO M (PU3UKO-XUMHUYECKUMH CBOMCTBaMHu. IloTepsi CBsI3bIBaHUS C MYTHPOBAaHHBIM
Ooenkom NLRXI1 (®ur. 3) moarBepauyia, YTO MNPEACKA3aHHBIA CANWT CBSI3bIBAHHUS SIBJISIETCSI
OCHOBHBIM CaiTOM CBSA3bIBAaHUs NaHHBIX Juraunos. NX-13 cesaseiBaerca ¢ 6enkoM NLRX1 ¢ Kp
30,2 MkM (@wr. 3).

OKCITEPUMEHTAJIbHBIE UCCJIEJJOBAHW A

Ipumep 13. UmmyHonornyeckuii Ckpunusr In Vitro

Beeoenue

IleHTpanbHOE MECTO B MATOr€HE3¢ MHOTMX AyTOMMMYHHBIX 3a00JIeBaHUI 3aHUMAaeT
nuchyukmusi CD4+ T-xenmepHbix kietok [3]. JlaHHBIE KJIETKH BaKHBI U TONIEpPKAHUS
310POBbsl YENIOBEKA, YCUJIEHHs] UMMYHHBIX OTBETOB M MOAJEp:kaHUs romeocrtasa. OnHako B
clly4ae ayTOMMMYHHOTO W BocmanuteapbHoro 3abosneBanusi CD4+ T-xenmepHble KJIETKH MOTYT
CTaTh CBEPXAKTUBHBIMH, AKTUBHUPOBATHCS MPU OTCYTCTBUHM CTHUMYJIOB WM HECIOCOOHBIMU
paspeminTb BOCHAJICHHE. B NaHHBIX CLEHApUAX TEPANEeBTUYECKUE CPEACTBA, KOTOPBIE MOIYT
YMEHBUIUTh WU NPEAOTBPATUTH BOCHAJCHHUE, SIBJAIOTCA LIEHHBIMH METOAAMHU JICYEHUS
3a0oneBanus. C 3TOH LENbI0 MbI TOATBEPAWIHN (PYHKLIMOHAIBHBIN TepaneBTUIeCKUN MOTEHINAI
poTUBOBOCHANUTENBHBIX JTuraHaoB NLRX1 B naHHOM TuIe KJieTok.

B ornnumne oT ayTOMMMYHHBIX 3a00J1€BaHHi, HEKOTOpPbIe HH(EKUNOHHBIE 3a00IeBaHUs 1
pak TpeOyIOT YCHJIEHHS BOCHAIUTEIbHBIX OTBETOB s 5((EKTHBHOTO KOHTPOJSl WM
ycTpaHeHus npuyuuHbl 3abonesanusi [30]. CrnemoBaTenbHO, TepanmeBTHYECKHE areHThl MOTYT
BIUATh Ha OTBeThl B CD4+ T-xenmepHbIX KIETKaX, YCHJIUBAsi UMMYyHHbIE OTBETbI M BBI3bIBAs
BOCMajieHue. B 3TuX cinyd4asix yBequueHHe KoauuecTBa 3(P(EKTOPHBIX KJIETOK, TaKHX Kak T-
xennepel 1 m T-xemmepsl 17, MOXeT NpPUHECTH MOJb3y WHAWBHUIY 3a CYET YBEJIWYEHUs
npoayuupoBanuss IFNy, TNFa, WJI-17 u WMJI-6. Kak CcBHIETENbCTBYIOT OMyOJIMKOBAHHBIE
pesyapTatel NLRX1 Ha wmogmenmsix paka[l7, 18, 21], moaymsumsa mytm NLRXI1 wmoxer
reHEepUPOBATh AAHHBIE OTBETHI.

Cnocoount

Knemounas xynemypa. YV wbiietn C57BL/6  Bwipesanu  ceneseHku. CeneseHKH
pa3gaBIMBAI MEXAYy MOIMOPOKEHHBIMHU KOHLIAMU IPEIMETHBIX CTEKOJI IJII MUKPOCKOMNA U
($UIbTPOBANIM C MOJYYEHHUEM CYCIIEH3UH KJIETOK. DPUTPOLMTHI JU3UPOBAIN TUIIOTOHUYECKHM
mm3ucoM. OcraBmmecss KIeTKH mpombiBaid U punbrpoBamu. CD4+ T-xnerkm oOoramanu B
CYCHEH3UH C UCIOJIb30BAHUEM OTPULIATEIBHON CEJEKLMU Ha OCHOBE MAarHUTHOW COPTHUPOBKH.
Knetkn coOupanu u BeiceBaNM Ha 96-IyHOYHbIE IUIAHIIETHI, MOKpBITBIe aHTU-CD3, wu
KyJapTUBUpOBaIH B pucyTcTBUU NX-13, NX-37, NX-43, NX-44 unu NX-50 pu 0, 0,1, 1 unmu
10 mxmonb/m; NX-53, NX-54, NX-55 wimm NX-56 npu 0, 0,1 unmu 1 mxmons/m;, nan NX-45 npu



42

10, 50 unu 100 HMonb/n B TeueHue 48 dyacos. B TeueHne nocnenHux 6 4acoOB KyJIbTUBHUPOBAHHS
KJIETKH CTUMYJIHpoBanu ¢popboi-12-mupucrar-13-aneratom (PMA) 1 HOHOMUIITHOM.

Hmmynonoeuveckuti  ananu3. Knerku cobupamn u3 96-ITyHOUHBIX IUIAHIIETOB U
OKpAaIlMBaJIM KOKTEHJIEM aHTUTENl aHTUTEeN A HMMYHO(MEHOTUIIUPOBAHUS C TIOMOLIBIO
npoTo4HOil nuroMmerpun. CynepHaTaHT KyJbTyp cOOMpanu M aHAJU3HPOBAIN KOHLIEHTPALHIO
LIUTOKMHOB C IOMOIIBI0 LIUTOMETPUYECKOrO aHajIu3a ¢ rpanyiamu. /laHHble ObLIM MONTy4YeHbI C
nomotbio nporounoro uuromerpa BD FACS Celesta 1 mpoaHanu3upoBaHbl ¢ UCTIONB30BAHUEM
nporpammuoro obecneuernst FACS Diva.

Pezyiomamot

NX-13 ymenpman nomo I[FNy-npopyuupyromux u TNFa-nponyuupyromux CD4+ T-
KJIETOK B KyJbType KieTok aukoro tuma (Pur. 4A u 4B). B orcyrcrBue NLRXI1 nanHble
s¢ ekt Obun yTepsiabl (Dur. 4A u 4B).

NX-45 tectuposanu npu 10, S0 u 100 Hmonw/7 in vitro (Pur. SA u 5B). B CD4+ T-
kierkax NX-45 cHmwkaer komudectBO Kietok TNFo+ (®@ur. 5B) m IFNy+ (@ur. SA).
3HauuTeNbHOE CHUKEHHE KonudecTBa kieTok TNFa+ npoucxoaut npu koHueHtpauusx 10 HM
U BBbIlIE, B TO BpeMsl KaK 3HAUUTENbHOE CHUKEHHE KojuuecTBa kieTok IFNy+ mpoucxomut mpu
koHUeHTpauusx S0 HM u Beie. NX-50 takke ymeHblnan konndecTBo kiaeTok IFNy+ u TNFa+,
xoTss U B Oonee BbicOkMX KoHHeHTpauusix (Pur. SC um 5D). NX-55 obecneumBan numb
HeOOJIbIIOe CHIDKEHHE KOJMYecTBa KJeTok, mpoayuupyrommx [FNy (@wur. 6I), a NX-54 nasan
MUHHUMaJIbHbIE 3P (EKThI IPU BBICOKUX KOHLEHTparusax (Pur. 6H).

W3-3a nogasieHust BOCHIAIUTEIbHBIX LIUTOKMHOB JaHHbIE PE3YJbTAaThl MOKA3BIBAIOT, UTO
NX-13, NX-45 u NX-50 ssisrorcst aktusatopamu NLRX1. YVuursiBas notepro akTUBHOCTU B
kierkax ¢ nepunurom NLRX1, nanHoe cemeiicTBo Monekyn neiicrsyer uepe3 nyte NLRX1. B
COYETAaHUH C pe3yJbTaTaMHu CBs3bIBaHUA in silico u in vitro, pefictBus nmo mytu NLRXI
ABJIAIOTCS PE3YJILTATOM NMpPsiIMOro cBsA3biBaHust ¢ NLRXI.

NX-37, NX-43, NX-44, Bce sBistoTcsi 3QPEeKTUBHBIMU B YCHJIEHHH BOCIATUTEIbHBIX
OTBETOB C pa3iuuHbIMU curHatypamu (®Pur. 6A-6F). B oboux cnyuasx NX-37 (®ur. 6A u 6B),
NX-43 (®@ur. 6C u 6D), NX-44 (®ur. 6E u 6F) yBenuuuBagu JOJO KJIETOK, MPOIYLHPYOLIHX
TNFo (@ur. 6B, 6D, 6F) u IFNy (®@ur. 6A, 6C, 6E), no naHHbIM NPOTOYHOH UTOoMeTpun. NX-
53 1 NX-56 cnabo yBeanmuuBaIMd KOJMYECTBO KIETOK, npoxyuupyromux [FNy (@ur. 6G u 6J).
briio obnapyxkeno, uro NX-43 okasbBaer Oonbmmit dpdekr, ywem NX-37, Ha KIETKH,
npoayuupyromue TNFa, u knetku, npogyuupyrouue IFNy, B To Bpems kak NX-37 nmposiBasier
n0303aBUcuMBbIe 3((EKThI B pezesaXx UCIBITAHHOTO Juana3oHa. Hu ogHa U3 MasibIx MOJIEKYIT He
BbI3BaJla U3MEHEHUH B KileTKax, npoayuupyromux MJI-10.

Ha ocHOBaHMM ONMMCaHHBIX PE3yJIbTATOB M ONMyOJIMKOBAHHBIX cBepeHuil o mytu NLRX1,
NX-37, NX-43 u NX-44 petictBytoT kak cnenuduueckne naruouroper NLRX1 mocpencrsom
npssMOro cesisbiBaHusl. HaOmronmaemoe ycCuileHHE BOCHANIUTENbHBIX OTBETOB IPH  JICYEHUH
TaHHBIMM WHruOUTOpamMm cornacyercs ¢ HaOmoneHuem, uro naepuuutr NLRX1 mpuBomut k
YCUJIEHUIO BOCHIAJIEHHUS.

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

BocnanurensHoe 3a0oyieBaHME KUIIEYHUKA MPEACTABIsAeT COOOW MHOTO(aKTOPHOE
3a0oneBaHue, MPU KOTOPOM MHOTHe OOJIe3HEHHBIE MPOLECCHl MHUILUMPYIOTCS EHCTBUEM HIIN
nucyHKIHeH snuTenuaibHoro oapbepa [31]. M3BecTHast u obenpunsTas Moaesb 3a00IeBaHHs
Ha JKMBOTHBIX BBI3BIBAETCS BBEAECHHEM JHeKcTpaHcyibdara Hatpus (DSS) B mutheByro BOAy
mbimeil. [Toctymenne DSS Hapyimaer u paspymiaerT 3MHUTENUATbHBIA Oapbep B AMCTAIBHBIX
OTAENaX JKEeNyAOYHO-KUIIEYHOTO TPakKTa, OCOOEHHO, B TOJNCTOM kumke. Hapymenue
SIUTENUATIBHOTO Oapbepa COCOOCTBYET MPOHUKHOBEHHIO MUKPOOMOMA B CIIM3UCTYIO 00OJIOUYKY
TOJICTOM KHUIIKH C TMOCTEAYIOIIUM IPUBJIEUEHUEM M aKTUBalLMell MMMyHHBbIX KJeTok. [laHHas
MOJielb TO3BOJISIET OLIGHUTh HOBBIE TEpaleBTHUYECKHE CpPEeACTBAa B YINpPaBIsieMON CHCTEMe
BOCTAJIEHUs] KUIIIEUHUKA.

Panee monens DSS mcnonp3oBanu st OnpeneaeHus Toro, 4To y Mblel, aeuIuTHBIX
no NLRXI, Tspkecth 3a0ojieBaHMsl yXyAIIanach MO CPABHEHHIO C MBIIIAMH JHKOTO THIIA,
kotopsie skcnpeccupyror NLRX1 [3, 4]. Kpome Toro, korna skcnpeccuro NLRX1 y mbrmeit
OWKOTO THIA OLEHWBAJIM B TeueHue Bcero nepuona pemeHu DSS, NLRXI1 mnopmasmsuics B
NEepUOIbl CHJIBHOTO BOCIMAJICHUS, YTO CBUAETENLCTBYET O TOM, YTO (hapMakoJIOrudeckas
aKTHUBALIUs MOJIEKYJIbI MOXKET 3allULIAaTh OT AAHHON MOHM)XEHHOHN SKCIPECCUM U MHAYLIHPOBATh
TMOJIE3HbIE POTUBOBOCTIAIUTENbHbIE 1EHCTBUS.

Cnocooun

Mooens JICH. Mpimam nasamu 8% (mac./00.) DSS B nmutbeBoil Boje B TeueHHE CeMU
IHeH, 4ToObI BBI3BATh Pa3pyLIEHUE 3TMHUTEINAIbHOTO Clios. B Havane mpoekra MplaMm ObuIo 8
HezleNlb, 1 UM HauMHAJIU A03UpOBaHue uepes 24 yaca mocie Toro, kak ux noMemanu Ha 8% DSS.
Mpiueli exeJHEeBHO B3BELIMBAIN M OLIEHUBAJIHM Ha MPEeIMeT CUMITOMOB 3a0ojeBaHus (auapes,
peKTaNbHOe KPOBOTEUEHUE, BOCMIAJICHHUE TPSIMOI KUIIKH, 001IIee TOBeIeH He).

Beenenne neuenus. NX-13 rorosunu B 0,5% pacrBope merunuesmtosnoss (12-15 cll).
Ucnonp3yemasi no3upoBka coctaBisuia 20 MI/KT OOUH pa3 B CYTKU. Mbllel B3BELIMBAJIH
eKEHEeNIeJIbHO Ui OOHOBJIEHHUsS] COCTaBa NO3UPOBaHMs. J[O3MPOBKY PacCUUTHIBAIA HAa OCHOBE
cpenHel Macchl Tena Uit Kaxaoro noja. [lepopanbHyro 103y BBOIUIIN Yepes XKeNlyI0OUHbIN 30H]
B 00beMe 0,2 miL.

Illpomounas I{umomempus. Toncteie xumku nomemann B Oypep RPMI/®DBC,
copepxamuii koyutarerasy (300 Ex/mr) m JIHKasy (50 En/mn) nns pacmennenus. TkaHu
pacwersuin B TedeHue 60 munyt npu 37°C npu nepememnBaHuu. IlonydeHHble KJI€TOUHbIE
cycnen3un gpuapTpoBasu uepes cerdarbie GunbTper 100 MM, nentpudyruposanu (300 x g, 8
MUHYT) 1 nipombiBan cBeskuM RPMI. Tlocne ¢punbrpanny nmony4eHHbIX CYCIEH3UH OTACTbHBIX
KJIETOK, MMMYyHHbIE KJETKH ouuianu rpaaueHtoM 40% nepkosuia, COAEpKallero KIEeTKH,
KoTopeiM TOKpbIBaTH 70%-b1ii pactBOop mepkosuia. Ilocne uentpudyrupoBanusi wHTEpdazy
coOupaii M TPOMBIBATN I TOJy4YeHHs] OOOrameHHBbIX (pakUUi KIETOK COOCTBEHHOM
TUIACTHHKY CIM3UCTON OOONOYKM TOJNCTONW KHIIKU. KIIeTKM MeTHUIM CMEChIO BHEKJIETOYHBIX
(CD45, CD3, CD4, CD8, CDI19, NK1.1, CD25, F4/80, CDI11b, Grl, CX3CRI1, CD64) u
BHyTpuKkjeTouHbix (Tbet, RORyT, FOXP3, NdHy, W17, NJI10) aHTUTEN C TOCIEIYIOLIHM
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OKpAIINBAHUEM JKUBBIX KJETOK B 90-JTyHOUYHBIX IUIaHIIeTaX. JlaHHBIE OBUTM TOJYYEHBbI C
ucnonb3oBanueM nporodHoro muromerpa FACS Celesta ¢ mporpamMMHbeIM obecrieueHueM
FACSDiva.

Oxenpeccusi 'enos. Ob6myro PHK u3 TOnCTON KHUIIKM M KJIETOK MOJNy4Yalud C
ucnonp3oBanneM MuHu-Habopa Qiagen RNeasy. x/IHK nmonywanmu ¢ mcmonp3oBanuem Habopa
nns cunresa k/IHK BioRad iScript. CtannapTHble KpuBble OBLIM MOJYY€HBI IyTEM CEPUITHOTO
pasz0aBiieHHsI OYMIIIEHHOTO MPOAYKTa u3 crannaptHoil peakunu [P ¢ JIHK-nonumepasoii Taq ¢
NOCJIEAYIOUIeH OYHMCTKON C ucmosb3oBaHueM HaOopa mist ounctku Qiagen MinElute PCR.
Y poBHH 3Kcnipeccuu ObUTH MOJTyYeHbl UCTIONB3Ys KonmuecTBeHHYO [ILIP B peansHOM BpemeHU C
cynepmukcoMm SybrGreen Ha Tepmouumkiiepe BioRad CFX96 ¢ mocnenyromeli HopManiu3anueit
OTHOCHTEJIbHO SKCIIPECCHH [3-aKTHHA.

Pezyiomamut

ITepopanbaoe BBenmeHue NX-13 CHUKAET aKTUBHOCTH 3a0OJIEBaHUS y MbIIIEH TUKOTO
Tumna, 3apakeHHbIX DSS. AkTHBHOCTH 3a00J€BaHUS B AAHHOW MOIEIH KOJUTA MPEACTABISET
co0Ol CYyMMapHYI OLIEHKY MOTepH Beca, HAJIUYUS U THKECTH PEKTAJIbHOTO KPOBOTEUEHHUS,
KOHCHUCTEHLIMH KaJjia, CHMIITOMOB 001 1 0011ero noseaeHust M. NX-13 CHUKaJl aKTHBHOCTD
3a00NeBaHMs B TEYEHUE BCETO 3apaKEHHUsI C MAKCUMAJIbHBIM HAOMI0JaeMbIM CHIDKeHHEM Ha 50%
Ha JieHb 6 (Dur. 7A).

B pamkax momenun DSS 3aboneBaHue MHHLIMUPYETCS B SMUTEIHH, HO MOAYJIHPYETCS
HAIM4YUEeM U OOWIMEM HMMYHHBIX KJIETOK B COOCTBEHHOW IITACTUHKE TOJCTOM KHIIKH.
OcHOBHBIMHU (haKTOpaMH BOCHAJIEHHUs] U MOBPEKACHUS TKaHEH B JaHHOW MopenH sBisitoTcs T-
xenmnepHble kiaetku | u Heiirpodunsl. IlepopanbHoe nedenne NX-13 3HAUUTENBHO YMEHBIIAIO
komudectBO Thl u HeHTPOUIBHBIX KJIETOK B COOCTBEHHOW IUIACTUHKE TOJICTONW KHIIKU I10
JAHHBIM HM3MEpPEHUs] C MOMOINBI0 MpOoTOUHOW uuromerpud. Ha nens 7 3apaxkenus DSS
KonmuecTBO kak Herrpodmios (Pur. 7B), Tak u kaerok Thl (Pur. 7C) ymensmmnoch Gosee
yem Ha 50%. Onnako NX-13 He ymenbwan xomudectBo FOXP3+ perynsaropusix CD4+ T-
KJIETOK, KOTOpBIE SIBJIIOTCS MEPBUYHBIM THUIIOM KJIETOK TOJICTOM KHWIIKH, OTBETCTBEHHBIM 32
rOMeOCTa3 TKaHeH.

PHK Boinesnsiig u3 BCelt TOJNCTON KUIIKU MBIIIEH, KOTOPBIM BBOIMIIA HOCUTEMh U NX-13,
Ha 7 peHb nocie 3apaxeHuss DSS. JIns usmepeHus 3KCIpecCUH IE€HOB BOCHAIUTENBHBIX U
MPOTUBOBOCIAJIUTENbHBIX TUTOKMHOB ucrojib3oBain PHK (®ur. 8A-D). O6padorka NX-13
caHmwkana skcnpeccuto Ifng (Pur. 8A), Tnfa (Pur. 8C) u /HJ/I17 (Pur. 8D) BO Bceil ToncTol
KHIIKE, OMHOBPEMEHHO yBenu4uBast skcrnpeccuto /1./110 (Pur. 8B). Baxxno ormeruts, uto IFNy
u TNFa sBsrorcss n1BymMsi ocCHOBHBIMHU (pakropamu Bocnanenust npu B3K. CHuxeHne ypoBHs
JAaHHBIX LWUTOKMHOB B TOJCTOM KHIIKE Tmocie mnepopanbHoro npuema NX-13  saBisercs
KIIFOUYEBBIM MapkepoM 3(PpPeKTHBHOCTH.

IIpumep 15. llpumenenne NX-13 B Xpounueckoit Moaeau B3K

Beeoenue

bone3np KpoHa u si3B€HHBIN KOJUT MPEACTABIAIOT OO0 XpoHUYecKHe 3a00IeBaHMsI CO

CIIOpaAnvCCKUMU TMEPUOAAMU HEPCLICHHBIX BOCIAJIMTECIBbHBIX O6OCTpeHHﬁ, IMPUBOAALNUX K
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MPOrPECCUPYIOMIEMY TOBPEXKACHUIO CIU3UCTON 00onoukn kumneynnka [32, 33]. IToreps Mdrla
y MbleHd YXYAIIAeT CIOCOOHOCTh SMUTENHANBHBIX KIETOK IPaBHJIBHO 0OpadarbiBaTh WU
BBIBOANUTD MPOAYKTHI JKU3HEAESATEIBbHOCTH, YTO MPUBOJUT K CIIOHTaHHOMY Kosuty [34]. Konur y
TAHHBIX MBILIEH SBISETCS XPOHHUECKUM U IMPOHUKAET Uepe3 CJIOU KuleyHuKa. Takum obpasom,
monenb Mdrla-/- sBnsieTcs HneanbHOM MOZENBIO ISl TECTUPOBAHUS IOCTOSIHHOTO IpHUeMa
TEpareBTUUECKOrO CPEACTBA JAJII MHAYKIIMU U MOJIEPKAHUS CHIYKEHHON TSDKECTH 3a00JIeBaHUs
[35] u3-3a HCHONB30BaHUS HMMYHOKOMIIETEHTHBIX JKMBOTHBIX, BHYTPEHHEHW IHCQHYHKLUH
MEXaHU3MOB  OMHTEIHUANbHBIX  KJIETOK, BBIPAKEHHBIX  BOCMAJHUTENIbHBIX  OTBETOB U
TpaHCISIUOHHOM 3HaunMocTu reHa MDR 1 kak HoBoro annens pucka npu B3K genoseka [36].

Cnocoount

Mopens MDR1a-/-. ¥V wmbimedi ¢ gepunurom MDR1a CIOHTaHHO pa3BUBAETCS] KOJIUT.
Mpepimu MDR1a-/- Hayanu monydats Jedenne NX-13 (mepopanbpHo, 20 mr/kr) B Bo3pacte 4
Henelb W JIeYeHHe MPOAOJuKaIu a0 Bodpacta 10 Henenb. Mblmeil B3BEIIWBAIM U OLEHHBAJIH
€KEHENIETbHO.

Beeoenue neuenus. NX-13 rorosumu B 0,5% pactBope metmnuemntonossl (12-15 clIl).
Ucnone3yemass no3upoBka coctaBisuia 20 MI/KT OOUH pa3 B CYTKH. Mblmeil B3BELINBAIN
€XKEHeIeTbHO 111 OOHOBJIEHHUsS] COCTaBa JO3UPOBaHMS. JO3MPOBKY pacCUMTHIBAIM HAa OCHOBE
CpemHel Macchl TeJa U Kakaoro nojia. IlepopanbHyro 103y BBOAMIIN Y€pe3 JKETyIOUHbIA 30H
B 00BbeMe 0,2 M.

llpomounas [[umomempus. Toncteie xumku nomemann B Oypep RPMI/®BC,
comepxauuii koyuaresasy (300 Ep/mm) u JIHKaszy (50 En/mn) ansa pacmennenus. TkaHu
pacwensui B TedeHue 60 munyt npu 37°C npu nepemewmnBaHuu. IlonydeHHble KiIeTOYHbIE
cycneHsun puiapTpoBanu uepes cerdyarbie punbTpel 100 MM, nentpudyruposanu (300 x g, 8
MHHYT) U npoMbiBai cBeskuM RPMI Tlocne ¢uibTpauny noiayueHHbIX CYyCHEeH3HH OTAEeIbHBIX
KJIETOK, MMMYHHBIE KJETKH OuuIIanu rpaaueHToM 40% nepkoia, COAepiKallero KIETKH,
KoTOopbiM TOKpbIBaH 70%-b1ii pacTBOp mepkosuia. Ilocne ueHTpudyrupoBaHus wHTEpda3y
coOupald ¥ TPOMBIBATK Ui TOJy4YeHHs] OOOTalleHHbIX (PaKUUi KIETOK COOCTBEHHOM
TUTACTHHKH CJIM3UCTON OOOJNOYKHM TOJICTOW KUIIKU. KJIETKH METHUIM CMEChIO BHEKJIETOYHBIX
(CD45, CD3, CD4, CD8, CDI19, NK1.1, CD25, F4/80, CDI11b, Grl, CX3CRI1, CD64) u
BHyTpukyeTrounbx (Tbet, RORyYT, FOXP3, N®Hy, WMJI17, NJI10) aHTUTEN € MOCIEAYIOLINM
OKpAIIMBAHUEM JKUBBIX KJIETOK B 90-JyHOUYHBIX IUIaHIIeTaX. JlaHHBIE OBUTM TOJYYEHBbI C
ucnonb3oBanueM nporouHoro muromerpa FACS Celesta ¢ mporpamMMHbIM ObecrieueHueM
FACSDiva.

l'ucmonamonocus. OxpaweHHsle ['D cpe3bl TOJCTONH KHUIIKM TOTOBWJIM U3 4acTel
TOJICTBIX KHIIOK, coOpaHHbIX B 10% 3a0ydepeHHblii popMaanH M MOMEINEHHBIX B mMapaduH.
IIpemapatbl ObUTH W3y4Y€HBI CEPTUPHUIMPOBAHHBIM BETEPUHAPHBIM I1ATOJOTOAHATOMOM C
nomotIpio Mukpockorna Olympus, u n3odpaskenus ObUTH MOJTYYESHBI C IIOMOIIBIO TPOrPAMMHOTO
obecnieuennss Image-Pro. OOpasubl Obii orieHeHs! (0-4) Ha NEHKOLHUTApHYI0 HH(PUIBTPALIUIO,
STMUTETHAIBHYIO 3PO3HI0 U YTOJIIEHHE CIM3UCTON 000NIOUKH.

Pezyiomamot
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ITepopanbaoe BBenenne NX-13 cHmkaeT akTUBHOCTH 3aboneBanus y mbimeir Mdrla-/-.
AxTUBHOCTB 3a00JI€BaHUs B TAHHOH MOJENH KOJMTA MPEACTaBiIsAeT cOO0H CyMMapHYIO OLIEHKY
NOTEPH BECA, HATMYUS U TSXKECTH PEKTAIbHOTO KPOBOTEUEHUS, KOHCUCTEHILIMHU Kajla, CUMIITOMOB
6omm u obmmero noseneHuss MbIu. NX-13 CHMXKaN aKTUBHOCTb 3a00JIEBaHUSI B TEYEHUE BCETO
3apa’keHHs] C MAaKCHMaJIbHbIM HaOJI0OaeMbIM CHIDKEHHEeM Ha 70% Ha IIecTOi Henese Je4eHUs
(®ur. 9).

VY wmbrneit MDR 1a-/- nepopanphbiii npuem NX-13 3HaUUTENBHO YMEHbILIAT MATOJOTUIO
tonictoil kumku (Pur. 10A u 10B). Ilocne mectn Hemenb nedeHuss NX-13 sammimman or
pPa3BUTHsI arperaToB JICWKOLMTOB M YTOJIIEHUs CIU3UCTON oOojouku. Kpome toro, NX-13
YMEHbLIAT O0IYI0 HHOUIBTPALMIO JIEHKOLUTOB H 3PO3UI0 SITHTEIHS.

ITepopanbubiii NX-13 3HaAYUTENBHO U3MEHSET OO UMMYHHBIX KJIETOK B COOCTBEHHOM
racTiHKe ToscToi KUKy (Pur. 11A u 10B). B wacrnoctu, NX-13 cHmkaer nomo Thl (Dwur.
11A) u neiirpopunoB (Pur. 11B), nByx OCHOBHBIX MOATIPYNI KJIETOK, OTBETCTBEHHBIX 3a
BOCIMIAJICHHE B CJIHM3HCTOW 00OJNOYKe TOJNCTONW KHIIKH. Kpome Toro, konm4ectBo Makpodaros
F4/80hi, a takxke T-knerok, mponyuupyrommx MJI-17 u IFNy, 3HaYUTENBHO CHMIKAJIOCH TPU
aeuernn NX-13. Jloms perynsropabix CD4+  T-xmerok (Treg) (Pur. 11C) Ttaxke
yBENIMYMBAJIACh B TOJCTOH KHWIIKE. OTH JaHHbIE TMOKa3biBaoT, 4ro NX-13 crnocoben
BOCCTaHABIIMBATh OAJIAHC MEXKIY BOCHAIUTEIbHBIMH M MPOTHBOBOCHAIUTEIbHBIMU OTBETAMH B
TOJICTOU KUILUKE MBILIEH C KOJTUTOM.

IIpumep 16. DddexkTuBHoctr NX-13 B MoHonykiaeapubix  Kuerkax
Ilepudgepuueckoit Kposu Yenosexa

Beseoenue

JIromu, crpagarome ot 6one3Hn KpoHa M S3BEHHOTO KOJNWTA, MMEIOT T'MIePaKTHBHBIE
UMMYHHBIE KJETKH C BBICOKOH paclpOCTPaHEHHOCTHIO BOCHAIUTEIBHBIX CyONMOMyJIsIui
JIOKaJIbHO B  JKENyAOYHO-KUIIEYHOM TpakTe M CUCTeMHO B KkpoBu. (ClenoBaTeNbHO,
MOHOHYKJICapHbIE KJIETKH, BbiAeNeHHble U3 nepudepudeckoii kposu (MKIIK) manuentos ¢ B3K,
YacTO JEMOHCTPHUPYIOT MHOTHE W3 YCTOWYMBBIX BOCHAJUTEIbHBIX OTBETOB, HAOJIFOIAEMBIX B
cimsuctorn obonouke JKXKT wu3-3a okpykaromield cpeapl, B KOTOPOW OHHM HaXOmSATCs, W
reHEeTUYEeCKUX aHOMAaJUH, MPUCYTCTBYIOIIUX BO BCEX KJETKax WHAMBUAyYMa. TpaHCISLMOHHOE
npumeHenne NX-13 tecrupoBamn Ha MKIIK manueHTOB C sI3BEHHBIM KOJUTOM U OOJIE3HBIO
Kpona ans ompeneneHuss NMPOTUBOBOCHAJIMTENBHOIO NeWCTBUs JieueHHss NX-13 Ha KJIeTKH
YeloBeKa.

Cnocodwt

Buioenenue MKIIK. OOpa3ipl mony4danid OT JOHOPOB MYKCKOTO M JKEHCKOTO IIOJa,
KOTOpble KJIMHUYECKH KIACCU(PUIMPOBAINCH KaK HMEIOLINE YMEPEHHOE WU TSDKENoe
3a0oneBanne. Bo3pacT u mpuHIMaeMble JIEKapCTBa HE HCIOJIb30BAINCH B KAUECTBE KPUTEPUEB
uckmoueHnst. LlenpHYI0 KpOBb cOOMpaiM B TeNapHHU3HPOBAHHBIE BAKYYMHbIE MPOOHPKH.
enbayro kpoBb pazBomwiu 1:3 mo oOwvemy crepmiibHbIM (ochaTHO-coneBbIM OydepHbIM
pactBopoMm. LeucoSep (Greiner) momyuyanum mnyTem AOOABICHHsS Cpeabl MJIsl pas3IeICHHs

TMM(OIMTOB € TOCHEAYOUMM 15-CeKyHAHBIM LEHTPUPYTHPOBAaHUEM HAa MAaKCHUMaJbHON
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ckopoctu. Pa30aBieHHYr0 [enbHYI0 KpoBb nodaensin B mpodbupku LeucoSep. Ilocne
nerrpudyruposanus (2000 x g, 20 muuyr) MKIIK cobupanu u3 uHTEepdaspl C MOMOIIBIO
nunetku [lacrepa. OcraBiimecss SpPUTPOLUTHI JHU3HPOBAIN TUIIOTOHHYECKUM JIU3UCOM H
cycrieHsnio ¢punbTpoBanu uepe3 cerdarbiil GpunbTp 100 MxM mis kinerok. MKIIK npombiBanu u
pecycrieHANpOoBail B CTEPUIIBHON cpene Il KyJbTuBHpoBaHUs kierok, RPMI, conepxatneit
10% ¢eranbHOll Oblubel cbiBOpOTKH, 2,5% pactBopa Hepes, 1% L-rnyramuna, 1%
NeHUIWUINHA/CTpenToMuiHa, 1% mnupyBata Hatpus M 1% HE3aMEHHUMbBIX aMHUHOKHCIIOT
(nonuast RPMI).

Knemounas xynomypa. Kinerku-muimeHn MHKyOUPOBAJIH B MOJIHOM KYJIBTYPaJIbHOM cpefe
RPMI mpu 37°C B Teuenue 24 uacoB. Knerku mHkyOmpoBaim B mpucyrctBum NX-13 mpu
koHUeHTpauuu oT 1 HM go 100 HM. Hcxonnsiii pactBop NX-13 rorosunu nmpu 100 MM B
mumetwicyibdpokcune (JIMCO) u pa3daBisu 10 KenaeMOH KOHIEHTPALUU B KYJIBTYPaJIbHON
cpene. Konnenrpauuu JIMCO ObLIH OTPEryIMPOBaHbI TaK, YTOOBI SIBJISITHCS OJMHAKOBBIMU IS
BCEX 103 U 00paboTOK HOCHTEeM. 3a IIeCTh YaCOB J0 aHAIHN3a KJIETKU CTUMYJupoBain Gopodo
12-mupucrat-13-aneratom (PMA) ¥ HOHOMHLMHOM [UJIsl CTUMYJHUPOBAHHSA KJIETOYHON
axTuBanyy. KieTky aHaau3upoBaiu Ha MOJTYUEHHUE JKeIaeMbIX JaHHBIX Yepe3 24 Jaca.

IIpomounas yumomempus. llepen cOopom kierkun nakyouposann BD GolgiStop (2 Mk
GolgiStop Ha 3 ™ obmelt cpenbl) it obecriedeHHs] BHYTPHUKJIETOUYHOTO HAKOILICHHS
UTOKMHOB. KJIeTkn OKpamnBain Ha JKU3HECTTOCOOHOCTh Ha BHekyeTouHbie (CD45, CD3, CD4,
CD8, CDI11b) wu sBuyrpuknerounbie (FOXP3, WJI-10, WNJI-4, IFNy, TNFa) Oenku

MnoCJaCa0BaTCIbHBIM CIIOCOOOM. I[aHHbIe ObLTH NOJy4Y€HbI C IMOMOIIBIO MPOTOYHOIO NUTOMETPA

2

BD FACS Celesta u mnpoaHanu3upOBaHbl C HCIOJIb30BAHHEM HPOTPAMMHOIO OOeCIeueHus
FACS Diva. HexusHecnocoOHble ¥ HECHHIJIETHBIE KJIETKM HCKJIFOYaId U3 aHanu3a. JlaHHbIE
npezacTaBieHbl B Buzae npouenta CD45+ kieTtok win % >KIU3HeCTTOCOOHBIX CHHIJIETOB.

Pesyromameot

B ofpasuax s3BenHoro konmuta NX-13  cHmwkan mnpoueHt CD4+  T-knetok,
nponyuupyromux TNFa (®@ur. 12A) u IFNy (@ur. 12B), npu 3TOM 3HAYUTEIBHOE CHIKEHHE
HaOmoanoce B obenx momyisiuusx npu KoHneHtpauusx 10 HM u Beime. Xots mpu 1 HM
3HauuTeNbHOrO cHIbkeHnss TNF He HaOmonanu, TeHASHIIMN K CHUKEHUIO COOTBETCTBOBAIIH TEM,
KOoTOpble HaOmomanu mnpu Oonee BbICOKMX KoOHHOeHTpauusx (®ur. 12A). Hamporus,
3HauntenpHOoe cHikeHHe IFNy HaOmonamm naxe npu 1 HM (@ur. 12B). Kpome toro, NX-13
cHmkan konudectBo TNFa, MpUCYTCTBYIOIIEro B KaXIOH KJE€TKe MO JaHHBIM H3MEPEHHUs IO
CpenHel MHTEHCUBHOCTH (DIIyOPECIEHLINH T0303aBHCUMBIM 00pa3oM.

ITonoono Ttecram SK, NX-13 cunbHO cHmwkan koaudectBo CD4+ T-kierok,
npoayuupyromux TNFa u MJI-4, npu xonuentpaumsx scero 10 HM B MKIIK ot nanueHTos ¢
oonesnbto Kpona (®@ur. 13A u 13B). Kpome Toro, obpaborka NX-13 yBenuduBaia MpOLEHT
NJI10+ CD4+ T-knerok mpu konueHtpauusx 50 HM wu Beime (®@ur. 13C), yto mosBosser
MPEanoNokuTh, YT0 NX-13 criocoben nelcTBOBaTh MPOPETYIUPYIOIIHM 00pa30oM B IOMOJHEHUE
K MpsAMOMy TNpPOTUBOBOCHANUTENbHOMY d(pdexkry Ha sddexroprsie CD4+  T-kierkm

Jlozo3aBucuMoe cHkeHue HaOmonanock B kierkax IFNy+ mpu Bemume 50 HM NX-13 (Pur.
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13D).

3T pe3ynbTaThl MOKa3bBaoT, 4To NX-13 mpencrasnser coOOi MepCneKTUBHYIO MaJYIO
monekyay ans aktuBaiuu NLRX1 B kieTkax uenoBeka U JIJIs1 HHTHOUPOBaHHS BOCHIAIUTEIbHBIX
peaKkLui.

IIpumep 17. IpdexturocTe NX-43 B Mbimnnoit Moaean AgeHOKapuuHOMBI

Beeoenue

JIeBSHOCTO  MATH  MPOLEHTOB  CIIy4aeB  KOJOPEKTAJbHOIO  paka  COCTaBISIOT
aJICHOKAPIIUHOMBL. AJICHOMBl WJIM TIOJMIIbI, €CJIM OHU He OOHApy>KeHbl TNPU PYTHHHOM
KOJIOHOCKOIIUH, MOTYT PaclpOCTPaHATbCA B CTEHKY KHIIEYHUKA U3 3MUTENIUS U B KOHEUHOM
UTOTe€ METaCTa3MPOBATh MOCJIE NONAAaHusl B KpOBb Witk uMdy. Eciu He cuurath paka TOJICTOM
KUIIKHA | cTainy, KOTOPBI OOBIMHO MOKHO JIEUUTh NMyTEM YAAJEHHsI TIOJHIIA WIH TIOPAXKEHHOTO
y4acTKa, MATHUJIETHSST BBDKMBAEMOCTh MaJia U Konebmnercs ot 63-87% nuns paka 2 craguu 10 11%
I paka 4 crtaauM, COTJIAaCHO NaHHBIM AMepukaHckoro Onkonormueckoro OOmecta. bbutn
NOJIy4eHbl yOenuTeNbHbIE IOKA3aTeNbCTBA TOTO, YTO ISl PA3BUTHS paka HEOOXOIMMBI
CTHUMYJIUpYIOIIKE (PAaKTOPBl, TNOMHUMO T€HETHUECKOW HeCTaOWIbHOCTH, HEOrPAaHHMYEHHOTO
pacmpocTpaHeHHs] U YCTOWYMBOCTH K amonTto3y. JlaHHbie (akTopbl, Takue KaK MECTHBIH
AHTUOTeHE3, W3MEHEHHbIH METa0OoJM3M M YKIOHEHHE OT WMMYHHOTO Haa30pa, NPHBEIH K
NOSIBJIEHUIO HOBOT'O TMOKOJIEHHSI MPOTHBOPAKOBBIX IPENapaToB, CIIOCOOHBIX YJIy4YIIaTh MPOTHO3
Ha MPOMEXYTOUYHBIX U MO3AHUX cTaausAx. Kak MMMyHHBIN peryJsTop, BBITOJHSIOMUN BaXHYIO
(YHKIMIO KaKk B MMMYHHBIX, TaK U B 3MHUTEIHANbHBIX KieTkax kumeuHnka, NLRX1 moxer
CJIy>KMTb MOIIHOM MMILEHBIO ISl JIEUEHUS KOJOPEKTAJIbHOIO Paka.

Cnocobwt

Muvnuunas mooens. B3pocnbsim mbiinaMm BALB/c BBOAMIM MOAKOXKHO 5 X 10° kmerox
kapuuHomsl CT26 B 3agHmii max. Melmam exenHeBHO BBoawin NX-43 B nose 40 Mr/kr uepes
JKEJIyIOYHbIN 30HJ, HauuHas ¢ AHA 9. Mplel B3BEUIMBANINU €KEJHEBHO, a JUAMETDP OMyXOJH
U3MEPSUIA Kakable 3 qHs BILIOTH 10 aHs 21. Omyxonu coOupanu mpu BCKpbITHH. Mcnonbp3oBaiu
BTOPYIO MBILIMHYI MOAENb. Mpblam APC™™* ppomumu DSS ¢ muTheBoil BOON, HAUMHAs C
BO3pacta S5 Hemenb. Mbimam BBoaman DSS B oOwmeidl crnokHOCTH 5 nmHE#H 10 BO3Bpara K
cranmapTHoii muTbeBoil Bome. Ilocie DSS wbimmam BBOmmmu NX-43 (40 wmr/kr) uepes
JKEJNyOYHbIH 30HA B TEYEHHE 4YeThlpex Henenb. YUepe3 ueTbipe HeAENU TOJICTYIO KHUIIKY
BbIp€3aJii U MpoMbIBad. ITofCcUNTEIBAIN KOJIUYECTBO MOJMIIOB U ONPENENsI Macchl TOJICTOM
KHLIKH.

Oxenpeccust I'enos. Ob6myro PHK wu3 omyxoneit m numMQpaTHudecKux Y3JI0B MOXKHO
noJiyyaTb ¢ HUCHoJib3oBaHMeM wmuHH-Habopa Qiagen RNeasy. x/IHK wmoxxHO monydats ¢
ucnonb3oBaHueM Habopa s cuare3a kKIHK BioRad iScript. CranmapTHBIE KpUBBIE MOTYT OBITH
NOJIy4YEHBbI MyTeM CEPUWHOTO pa3z0aBlieHUs] OYHMIIEHHOTO NMPOAYKTAa M3 CTAHAAPTHON peakiuu
[P ¢ JHK-momumepaszoit Taq ¢ mocnenyromel OYHCTKOW C HCIOJIb30BaHWEM Hadopa auis
ounctkn Qiagen MinElute PCR. YpoBHu skcmpeccuun MOryT OBITh THOJYYE€HBI HCHOJB3YS
konnuectBeHHy0 I[P B peanbHOM BpemeHH ¢ cynmepMukcoMm SybrGreen Ha TepMOLUKIEpe

BioRad CFX96 ¢ mocnenyromeil HopManu3aluel OTHOCUTENIBHO 3KCHPECCUU [-aKTHHA, Kak



49

onucaHo paHee [12]. Dkxcmpeccur0 T€HOB MOXKHO H3MEpsTh [l T€HOB, MapKUPYIOLIUX
AKTUBALIUI0O UMMYHHOM CHCTEMBI, TaKHX KaK BOCHAJIMTEJIbHblE LINTOKUHBI WM MOBEPXHOCTHBIE
peLienTopsl, noaasneHue umMmyHutera, Takux kak CTLA-4, PD-1 unu ARG-1, a taxxe poct
OINyXOJIM U METaCTa3upOBAHUE.

T'ucmonamonozus. Oxpamennbie H&E cpesbl onyxonu u mMM(aTuieckoro ysia MOXHO
NOJIYy4YUTh U3 TKaHW, nomeueHHol B 10% 3alydepeHHblii GopMaInH U 3aIUTON mapadguHOM.
ITpenapatbl MOTyT OBITH M3y4eHBI CEPTHHOUIIMPOBAHHBIM BETEPUHAPHBIM MATOJIOTOAHATOMOM C
nomoInero Mukpockona Olympus, u u300paskeHus1 MOKHO MOJTy4aTh ¢ MOMOIIBIO MTPOrPAMMHOTO
obecnieuennssi Image-Pro. OOpasubl MOXXHO OLICHMBATH HAa MPEOMET HAJIUYHs JICHKOLUTOB,
UHQUIBTPUPYIOIIUX B OMYXOJb, YYACTKOB HEKPO3a M AOJHM MPOIU(EPUPYIOIIUX OMYyXOJIEBBIX
KJIETOK.

IIpomounas [lumomempus. Onyxonu u TuMQPaTUIeCKue y3Jbl MOTYT OBITh TOMEIIEHBI B
oypep RPMI/DBC, conepxammii xoyutarenasy (300 En/m) m JIHKazy (50 Ep/mn) mns
pacuerieHus. TkaHU MOXKHO paclLieruiATh B TedeHre 60 MuHyT npu 37°C npu nepeMelinBaHuu.
[TonyueHHBIE KJIETOYHBIE CYCIIEH3MH MOXHO (PUIBTPOBaTh Yepe3 ceryarbie GuiabTpbl 100 MKM,
nerrpudyruposamu (300 x g, 8 mMuHyT) U npombiBaiu ceexkum RPMI. Tlocne ¢umpTparun
NOJIYYeHHBIX CYCIEH3MH OTHENbHBIX KJIETOK, MMMYHHbBIE KIETKH MOTIYT OBbITb OUHIIEHBI
rpagueHToM 40% mnepkosula, COAep Kallero KJIEeTKH, KOTOpbIM MoKpbiBaiu 70%-blii pacTBOp
nepkoa. Ilocne nentpudyruposanust uHTEpdasy MOXKHO coOMpaTh W MPOMBIBATH IS
NOJIy4eHus1 OOOTraIleHHBbIX (pakiui HMMYHHBIX KJIeTOK. KJeTku MOXXHO METUTh CMECHIO
BHekseTouHbIX (CD45, CD3, CD4, CD8, CD19, NK1.1, CD25, F4/80, CD11b, Grl, CX3CRI,
CD64, CD40, CTLA4) u Buyrpukserounbix (Tbet, RORyT, FOXP3, U®Hy, WJI17, WUJI10,
rpansuM B, iNOS) anTHuTeN C MOCIEAYIOUIUM OKPAIIMBAHUEM JXHUBBIX KJIETOK B 96-JYHOUHBIX
riaHmerax. /laHHple MOTYT OBbITh MOJYYEHBI C HCIIOJIb30BaHHEM MpoTouHoro ruromerpa FACS
Celesta c mporpammubim obecnieuennem FACSDiva.

Pezyibmamut

Monenb conmunnoi onyxonu CT26 npeacrasiser co00i BHICOKOMMMYHOT€HHYIO MOJEITb
KapLUHOMBI, YTO JIeJlaeT €€ LIEHHOW MOJENbI0 NMPH OLEHKE HOBBIX TEPANeBTHUECKUX CPEACTB.
HNuruburoper NLRX1, Takue kak NX-43, yMeHbIIAIOT pasMep OMYXOJH IO CPABHEHHIO C
HeoOpaboTanHbiMu KOHTpOJsiME (Dur. 14A u 14B). IlpumeuarenbHO, YTO yMEHBIICHUE
auamerpa omyxosid HaOmromanu meHee 4yem depe3 10 mHeil mocne Hadanma jedenus NX-43.
Mexnay Tem, yepe3 12 mnHel nedeHus o0mas Macca OMyXOJId YMeHbIIIack Oojee yeM Ha 70%.

in/
C™"* (®ur. 15A u 15B) nocneBoCnaauTeNbHOE JIEHEHHE

B mozpenu xonopekranbHoro paka AP
NX-43 yMeHbIIAI0 KOJIMYECTBO MOJIUIIOB TOJCTONH KHUIIKKA U OOIIYIO OMyXOJIEBYIO Harpy3ky (o
4eM CBUAETENbCTBYET Macca TOJCTOH KHUIIKH). OKUmaeTcs, YTO TUCTOJOTHYECKH [aHHBbIE
s dexTer OynyT KOppenHpoBaTh C YBEIUYCHHEM JOJIH JICMKOLUTOB, WH(PUIBTPUPYIOMIUX B
onyxonb. OKUIAETCsl, YTO SKCIPECCHs] F€HOB, aKTUBUPYIOLINX UMMYHHYIO CUCTEMY, BO3PACTET,
B TO BpeMsl KaK CYIpeCCHBHbBIE TeHbl OyayT noaasjieHbl. C MOMOIIBIO MPOTOYHON UTOMETPHH
OKMJIA€TC YMEHBIIEHHE KOJIMYECTBA CYMNPECCUBHBIX THUIIOB KJIETOK, Takux kKak Treg wunu

CynpeCCOpPHBIC KJIETKU MUCJIIOUIHOI'O MPOUCXOXKACHHUA, U OXUAACTCSA YBCIUNYCHHUE KOJIUYCCTBA
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AKTUBUPOBAHHBIX LINTOTOKCUYECKUX T-KJIETOK U rpaH3UMHBIX B+ kieTok.

IIpumep 18. IpdexTusHocte NX-43 B Moaenun Bupycnoit Undexnuun

Beeoenue

Kak ceHcop BUpPYCHOI HYKJIEMHOBOM KHCJIOTHI U moxyJysarop nmytet MAVS u STING,
NLRX1 urpaer ueHTpajibHyIO pojib B OTBETE Ha BUpYyChl. JleficTBurenbHo, BaxkHOCTh NLRX1 B
IPUPOTHOM OTBETE Ha BUPYCHI ObLIA BBIIBJIEHA HA MOZENAX BUpyca rpumnmna, renatura C, BUY u
repneca [7, 9, 12, 14]. XoTa CIOXKHOCTH OOLIEr0O WUMMYHHOTO OTBETa PA3JIMYAETCS MEXKIY
BUPYCAaMH, SICHO, YTO B K@XAOM U3 HuUX npucyTcTByr0oT NLRX1-onocpenoBaHHble MEXaHU3MBI C
HUCXOMIIIUMH 3(dexTaMmu Ha SKcrpeccuio WHTephepoHOB Tuna | u BbIBEIEHHE BHUpYCA.
[Ipennonaraercs, uro uaruOupoBanne NLRX1 crnenudpuiyeckuMu HHTHOUTOpPAMU aKTHBHPYET
UMMYHHBII OTBET, MPEAOTBpaIlaeT YKJIOHEHHEe OT UMMYHHOI'O HaJ30pa XO3sMHA U MOJaBJIeHUE
UMMYHHHUTETA, 1 UHULMHUPYET MyTH BbIBeACHUs BUpyca. /s nmonTeepxaeHus: 3G QPeKTHBHOCTH
NX-43 MOKHO UCIIOJIb30BaTh MBIIIUHYIO MOJENb HHPEKIIMH BUPYCOM T'PHIIIA.

Cnocodwt

Mbortuunas mooens. Mpineit C57BL/6 nukoro Tuna B Bo3pacte 8-10 Hemenb MOXKHO
aHeCTe3WPOBaTh MYyTeM WHTASIIUU U30(uypaHoM. Mblmeil MOKHO MHQUIUPOBATh MPUNIIOM A
(HIN1) mHTpaHaszanpHO mpu THTpE 3apakeHus 350 Ooe/mbiup [37]. Mplmeldr MOXKHO JIEUUTH
NX-43 exenneBHo B no3ax 10, 20 u 40 MI/Kr mepopanbHO Hepe3 >KEIyAOYHbIA 30HI MU
BHYTPUBEHHO MyTEM MHBEKIMH B XBOCTOBYI) BeHY. MBbIlIeil MOKHO B3BELIMBATh U OLIEHUBATH
€XEIHEBHO B TeueHue 14 nHel. Mblmeld MOXKHO MOABEPTrHYTh 3BTaHa3uu Ha 1HU 3, 7, 11 u 14
IJIs1 U3MEPEeHHs] TUTPOB BUpPyCAa B JIETKUX M IOJY4Y€HUS MMMYyHHBIX OTBETOB C IOMOLIBIO
3KCIPECCUH F'€HOB U MIPOTOYHON LINTOMETPUU.

Tump eupyca. I'oMOreHaThbl JIErKHMX MOXKHO NOJY4YUTh U3 MbIlIel, HeoOpaOOTaHHBIX H
obpaborannbix NX-43. Kiaerku MDCK MOXHO BbIpamuBarh OO KOH(QIIOSHTHOCTH B
LIECTUYHOUHBIX IUIaHmerax. llepex skxcrnosuuuedl KIETKH MOXKHO IPOMBITb OT CpEABbl,
comepxaiieii cbiBOpoTKy. CepwuiiHble pa3BeneHuss oOpa3lia BHpPyCa MOXHO NPOBOIUTH B
0ecChIBOPOTOYHON KyJIbTYpasibHON cpene, conmepskameit ¢pakuuto V. BCA. Kietku MOKHO
uHKyOupoBath ¢ 1 mi passenenus Bupyca npu 37°C B Teduenue 1 yaca. CynepHaTaHT MOKHO
yAQIATh, a KJIETKHM MOKHO NpOMbIBaTh. KneTkum MOXKHO NMOKpbIBaTh cMecbro arapa MEM u
UHKYOMpOBaTh B Te4eHHe 72 yacoB. [IOKpbITHE MOXHO yHaNATh, & JIYHKH MOKHO OKPAIIUBATh
KPUCTAJUTMUECKUM (PUOJIETOBBIM. MOJKHO MOJCYHUTATh CAMOE HU3KOE Pas3BEIEeHHE, COAepKaliee
He MeHee S50 Orsimex.

Orenpeccus 'enos. O6myro PHK w3 nerkoro MoXHO TOJNy4YaTh C HCIIOJIb30BAaHHEM
muHH-Habopa Qiagen RNeasy. k/IHK M0xHO mony4ars ¢ HCIIONB30BaHUEM Habopa Ui CHHTe3a
k/IHK BioRad iScript. CranmapTHble KpuBbIE MOTYT OBITH IOJNYYEHBI IyTEM CEPHIHOTO
pa3baBiieHUsT OUUIIIEHHOTO MpoAyKTa U3 ctanmapTHoi peakiuu [P ¢ JIHK-nonmumepasoii Taq ¢
NOCJIENYIOLIeH OYMCTKON ¢ ucronb3oBaHueM Habopa st ounctku Qiagen MinElute PCR.
VYPOBHH 3KCIIPECCHU MOTYT OBITh IOJy4eHBl MCHOJIB3Ysl KoiuuyecTBeHHyr IILIP B peampHOM
BpeMeHu ¢ cynepmukcoM SybrGreen Ha Tepmorukiepe BioRad CFX96 ¢ mocnenyromeit

HOpMAaJIM3aIlel OTHOCUTENIbHO SKCIPECCHH [-akThHA, Kak omucaHo paHee [12]. Dxcmpeccuro
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reHa MoxxHo usMepsTh aiist MJI-6, nntepdepona-anbha, uarepdepona-oera, Stat2, Oasla, RIG-I
u MAVS.

IIpomounas I{lumomempus. Jlerkue MOTyT ObITh Hape3aHbl Ha MaJIEHbKHE KYCOYKH H
nometeHsl B Oypep RPMI/OBC/CaCl,, conepxammii komnarenasy (300 En/mn) u JIHKazy (50
En/mn) nns pacmennenus. TkaHu MOXKHO pacileruiATh B TeueHue ot 60 no 90 munyT npu 37°C
npu nepemMeumnBaHUM. IlojydeHHbIE KJIETOYHBIE CYCIEH3UHM MOXHO (UIbTPOBATh uepes
ceryarbie GuibTpbl 100 MM, nertpudyruposamu (300 X g, 8 MUHYT) ¥ MPOMBIBAIU CBEKHM
RPMI. DpuTpouuThl MOKHO JIM3UPOBATH THITOTOHUYECKUM JIM3UCOM H YIAIATH (DPUIBTPOBAHHEM.
KneTkn MOXXHO MpOMBIBaTh W BBICEMBATh HA IUIAHIIETHI JJIi OKPAIUIWUBAHHS JJISI MPOTOYHON
uToMeTpur. KileTku MOKHO METHTh CMeChi0 BHekjeTouHbix (CD45, CD3, CD4, CD8, CDI19,
NK1.1, CD25, F4/80, CDIl1b, CDllc, Grl, CX3CR1, CD64, SiglecF, Ly6C) wu
BHyTpukyerounbix (Tbet, RORyT, FOXP3, W®PHy, WJ6, WMJI10, UDPHbL) anturen c
MOCJEAYIOIINM OKpaIIUBaHUEM JXUBBIX KJIETOK B 96-JIyHOUHBIX IUIaHIeTax. J(aHHble MOTYT
OBITH TONy4eHBI ¢ Hcmosb3oBaHueM mpotoyHoro nuromerpa FACS Celesta ¢ mporpaMMHbIM
obecnieuennem FACSDiva.

Pezyiomamut

IlepBuunast 3¢ ¢extuBHOCTs NX-43 B maHHOW Monenu WHQPEKIUH rpunma A MOXKeT
3aKJIIOYaThCs B OLEHKe TUTPOB BUPYCOB. IIpu narnomposannn NLRX1 nporaosupyercs Gonee
BBICOKAs] UMMYHHAsI aKTUBALUs 1 HHTEP()EPOHOBBII OTBET, KOTOPbIE, KaK OJKUAAETCS], TIPUBENYT
K CHIDKEHHIO YPOBHS BHPYCa B JIETKUX M OOecredar BBIBEICHHE PaHbLIE, YeM Yy MBILIEH, He
noABepramuxcs JeueHno. Kak yka3saHo, 0’KuiaeTcsi, 4To JTaHHOE BbIBEIEHHE 00eCTIeqrBaeTCsI
NOBBIIIEHHOHN SKCIpeccuell nHTephepoHoB 1 THMAa M BOCHAIUTENBHBIX IIUTOKUHOB, TAKUX Kak
NJI-6. IlporHosupyercsi, 4yto oOjerdyeHne BbIBEIEHHs BUpyca NpUBEAET K Oonee ObicTpomy
BOCCTAHOBJICHHIO Beca Imocie HadainbHOW (asel  umHpexkumn. Ilpennomaraercs, dTO
AKTUBUPOBAHHBIM UMMYHHBII OTBET MPUBEIET K YBEJIUYEHUIO COAEPKAHUSI BOCTIAIUTENbHBIX T -
KJIETOK, MaKpo(aroB 1 HEUTPOPHUIIOB B JIETKUX BO BpeMsi HH(EKIIMH.

Hpumep 19. DddpexTuBHocts NX-13 npu uHpexuunun, BoizBaHHOH Clostridium
difficile, B kauecTBe Moaesn 6akTepuATLHON HH(PEKIHH

Beeoenue

Wndexkuus, sozBanHas Clostridium difficile, TpyaHo mopmaercss NEUEHUIO KUIIEYHOM
UHQEKINH B CBSI3U C NPUMEHEHHEM AHTHOHMOTHKOB, MOSBJIEHHEM INITAMMOB, YCTOWYHMBBIX K
aHTUOUOTHKAM, U BbICOKOW uacToToil peruausos. C. difficile MOXKXHO KOHTPOJIHPOBATH MyTEM
KOHKYPEHTHOTO HMHTMOMPOBAHUS, KOTOPOMY CIIOCOOCTBYIOT HATHBHBIE KOMMEHCAJIbHBIC
mramMMbl Oaktepuii. [l obnerdeHuss MOBTOPHOTO POCTa JAHHBIX OakTepuil MOCKe Mprema
aHTHUOMOTUKOB mpexanoiaraercs, 4yro aktuBauuss NLRX1 mopyimpyer MMMYyHHBIAH OTBET B
OTHOWIEHUU TOJieporeHHoi cpenbl. Jlnsi ouenku sddexruBHOocTH NX-13, MBI  MOXeM
HCTIONIB30BATh MBIIIMHYIO Mozenb nHdpeknny, seisannoi C. difficile.

Cnocobwt

Mborumunas mooens. Mpieit C57Bl/6 nuxoro tuma moxkao uaumuposars C. difficile

MEPOPAIBHO Uepe3 KeNyAOUHbIN 30HA. Mbielt MoxxHO jeuntb NX-13 exeaHeBHo B aoszax 10,
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20 u 40 Mr/Kkr mepopanbHO uepe3 JKeNYJOUYHBIH 30HA WM BHYTPUBEHHO NMYTEM HHBEKLUU B
XBOCTOBYIO BE€Hy. MBbIlleli MOXXKHO B3BELIUBATH U OLEHUBATH €KEIHEBHO B TeueHue 12 nHEN.
Mpbliieli MOKHO MOABEPTrHYTh 3BTaHa3uu Ha AHU 4, 8 u 12 nna usmepenus komudectsa C.
difficile B kuiieyHuke M MOJY4YEHHUS HUMMYHHBIX OTBETOB C IOMOIIBIO 3KCIPECCUU T'€HOB U
IIPOTOYHOM LINTOMETPUH.

Konuuecmso C. difficile. Tomorenatsl (exanuii MOXKHO TIOJYYUTb U3 MBIIIEH,
HeoOpaboTtanHbiX 1 oOpaboranHbix NX-43, u kojudectBo C. difficile MokHO ompenensith ¢
HCIOJIb30BAHNEM CTaHJAPTHBIX METOJIOB.

Oxenpeccusn I'enos. O0uyro PHK U3 kuimeyHuKa MOXHO MOJyYaTh ¢ MCIOJb30BAaHHEM
muHH-Habopa Qiagen RNeasy. k/IHK M0HO mony4ats ¢ HCIIOJNIB30BaHUEM Habopa il CHHTE3a
k/IHK BioRad iScript. CrannmapTHble KpuUBble MOTYT OBITh TOJYYEHbI NMyTeM CEPUITHOTO
pa30baBiieHUsT OUUIIIEHHOTO TpoaykTa u3 ctanaaptHoi peakuu TP ¢ JIHK -nonmumepasoii Taq ¢
NOCJIEAYIOUIeH OYHMCTKON C ucrosnb3oBaHueM Habopa st ounctku Qiagen MinElute PCR.
VYPOBHH 3KCIIPECCHU MOTYT OBITh IMOJNYYEHBI HUCHONB3Ysl KonmdecTBeHHyr0 I[P B peampHOM
BpeMeHH ¢ cynepmukcoM SybrGreen Ha Tepmonmkiepe BioRad CFX96 c¢ mocnenyromieit
HOpMAaJIH3AIel OTHOCUTENIbHO SKCIPECCHH [-akThHA, Kak ommcaHo paHee [12]. Dkcmpeccuro
rera MoskHO m3mepsith st MJ110, MJI6, ST00A8, S100A9 u DefB1.

IIpomounas [Jumomempus. KnmedHuk MoxkeT ObITh Hape3aH Ha MaJIeHbKHE KYCOUYKH H
nometneHsl B Oypep RPMI/®BC/Hepes, conep:xamuii komnareHasy (300 Ex/mi) u JIHKazy (50
En/mn) nns pacmermenus. Tkaau MokHO pacimeruisite B TedeHue 60 munyT npu 37°C mpu
nepemernuBaHuy. IlomyyeHHbIE KJI€TOYHBIE CYCIIEH3UHW MOXKHO (PMIBTPOBATH depe3 ceTdaThle
¢unbTper 100 mkM, nertpudyruposamu (300 x g, 8 MuHyT) M nmpombiBaau cBesxkuM RPML
OpUTPOLUTEl MOXKHO JIM3UPOBATH T'HIIOTOHHYECKHUM JIM3UCOM U YAAJATh (UIBTPOBAHHEM.
Knerku MOXXHO NpOMBbIBATb U BBICEMBATb HA IUIAHINETHI IJI1 OKPALIMBAHUS [Js1 MPOTOYHOU
uuromerpun. Kietkn MOKHO MeTHTh cMechio BHeksieTouHbix (CD45, CD3, CD4, CD8, CD19,
NK1.1, CD25, F4/80, CDIl1b, CDllc, Grl, CX3CR1, CD64, SiglecF, Ly6C) wu
BHyTpukjeTouHbix (Tbet, RORyT, FOXP3, HW®DHy, WJ6, W10, WJ17) anturen c
MOCJEAYIOIINUM OKpAIIMBAaHUEM JXUBBIX KJIETOK B 90-JIyHOUHBIX IUIaHIIeTax. J(aHHblE MOTyT
ObITh TOJy4eHBI ¢ Hcmoyb3oBaHHeM mpoTtoyHoro nuromerpa FACS Celesta ¢ mporpaMMHbIM
obecnieuernem FACSDiva.

Pezyiomamut

Ilepeuunast >¢dextuBHOCTE NX-13 B nmanHHOH Monmenu uH(pexkumu, Bbi3BaHHOH C.
difficile, MOxeT 3aKJIFOYAaThCSI B OLEHKE KOJM4ecTBa OakTepuii B kuineuHuke. [Ipu akTuBaruu
NLRX1 nporHo3upyercst Ooyiee BbICOKast HFMMYHHAs! ToJiepaHTHOCTb U oTBeThl MJI-10, kKoTOpBIE,
KaK OXXHIAETCs, MPUBEAYT K CHH)KEHUIO YPOBHSI MATOTE€HHBIX OAKTEPUN B KHIIEUHUKE 32 CUET
YCKOPEHHOI0 MOBTOPHOIO POCTAa KOMMEHCANbHBIX IITAMMOB. biaronapsi JaHHOW MOBBILIEHHON
TOJIEPAHTHOCTH OXHJAeTcss Oojiee HU3KHMHA YPOBEHb IIOBPEXAEHUS TKaHEW B pe3yJsibTare
yBenmueHus: oreera Treg mo oTHomeHuio k kietkam Thl7 B Toncroit kummke oOpaboTaHHBIX
mpiued. IIpu ymensmenun Th17 oxupaercss CHIDKEHHE KOJNMYECTBA HEUTPO(HUIOB B TOJNCTOMN

KHIIKE 1 SKCIPECCUU HpOTI/IBOMI/IKpO6HbIX NEeNIITUAOB. O)KI/II[aGTCH, 4YTO UMMYHOJIOTUYCCKUE U
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MUKpOOHbIE N3MEHEHHs], BbI3BaHHbIE NX-13, yMEHbIIIAT OTEPIO BECA U MIOKA3aTENH aKTUBHOCTH
3a00NIeBaHMs, UTO MPUBEIET K MEHEe TSKEJIOMY 3a00JIEBAaHHIO U YCKOPUT BBI3IOPOBIIEHHE.

Hpumep 20: llpumenenue NX-13 gas Jleuenuss Aunadera 1 tuna (CA1)

Beeoenue

IIpennonaraercs, uro NX-13 u gpyrue aronuctsl NLRX1 OyayTt sddexTuBHbIMU ITpU
nedeHun auadera 1 Tuna.

Cnocobu

Muviuu. Mpieit NOD moxxHo mpuobperats y Jackson Laboratory m pa3memats B
BEHTHJIIPYEMBIX CTEJUIAXKaX B CIHELHATbHBIX YCJIOBUSAX, CBOOOIHBIX OT MATOTEHOB. MbIeit
MOJKHO CONIep’KaTh B MOMELICHUSAX AJISl )KUBOTHBIX. BCe SKCIIepUMEHTAIbHBIE TPOTOKOJIBI OyIyT
onodpenbl KomureToM mo yxoamy 3a »KUBOTHBIMHU JUIsSL JJAOOPATOPHBIX HCCIIENOBAaHUN U OynyT
COOTBETCTBOBAaTh HWJIM IPEBOCXOAUTH PYKOBOASININE NPUHLMIBLI YmpasieHus biaromnonyudws
JlaGoparopubix JKuBotHeix HanmonaneHoro HWHcTuTyTa 3apaBOOXpaHEHHs M TIOJIUTHKH
CaHUTAPHO-3MTUIEMUOJIOTTUECKON CITYKOBI.

Oyenxa maccel mena u monepanmHoOcmu K 21i0ko3e. Bce MpIM MOryT OBITH
OTpeNeNeHbl Kak HOPMOTJIMKeMUYeckre (YPOBEHb IIIOKO3bI B KPOBH HATOMIAK HiKe 250 Mr/mm)
U WMeTh ONMHAKOBYHD Maccy (20 £ 1,5 r) mo Havanma wucciaenoBaHusi. MBbIIed MOKHO
€KEHEe/IeJTbHO B3BEIIMBATH M OCMATPHBATH HA NPEAMET KIMHUYECKHX INPU3HAKOB OOJIE3HU
OCJIeINIEHHbIMU  uccnenosatensamu. Ilocine cranpaprHOro 12-4acoBOro rosiogaHusi ypOBEHb
TJIFOKO3bI MOXKHO u3MepsiTb ¢ mnomomnbio rimokoMerpa ACCU-CHEK® (Mupuanamnosnuc,
Wnnnana). KpoBp MoxHO coOupath depe3 OOKOBYIO XBOCTOBYIO BEHY M MOMEINATh B MPOOUPKHU
111 3a00pa KaIISIPHONW KPOBH.

T'ucmonamonozus. Cpe3bl NOMKENYOUHON xKene3bl n3 uccnenosanuii NOD Ha mblmax
MOXHO ¢ukcupoBatb B 10% 3a0ydepeHHOM HeHTpasbHOM (OpMaHMHe, IO3XKe 3aJUBATh
napapuHOM, a 3aTeM Jnejatb cpe3bl (5 MkM) m okpamuBaTh H&E nams rucromorudeckoro
uccnenosanus. Cpe3bl MOXHO OLEHEHMBaTh MO wikajge oT O mo 4, B 3aBUCHUMOCTH OT
UHQUIBTPALMH JTUM(POLUTOB, MOBPEKIECHUS KJIETOK M SPO3UU TKAHEH, W JaHHBIE MOTYT OBITb
NPOAaHAJIM3UPOBAHbBI KAK HOPMAJIM30BAaHHBIN CBOHBIN OaJLI.

Cmamucmuyeckuii ananu3s. Tlapamerpuyeckue JaHHbIE MOTYT OBITh MPOAHATU3UPOBAHBI
C HCIOJIb30BAaHUEM AHCIIEPCHOHHOIO aHANM3a, 32 KOTOPBIM CleAyeT METOJ MHOXKECTBEHHOTO
cpasuenus Llledde. Hemapamerpuueckne nanHble MOTYT ObITh MPOAHATU3UPOBAHBI C IOMOLIBIO
U-kpurepuss ManHa-YUTHH, 32 KOTOPBIM CIEAyeT KPUTEPUH MHOXXECTBEHHOIO CpPaBHEHUS
Janna. J{MCTIEpCHOHHBIM aHAJU3 MOKHO BBITIOJHSTH C HCIOJIB30BAHUEM OOIIEH JTUHEHHOMH
monesu SAS, usnanue 6.0.3 (SAS Institute). CrarucTrdyeckasi 3HAYMMOCTb MOXKET OBbITh OIICHEHA
npu P <0,05.

Pezyiomamot

IIpeononaeaemcs, umo NX-13 cuudicaem ypoeens 2nioKO3bl 6 KpOBU HAMOWAK U
yeenuyueaem yposens UHCYIUHA 8 MbIUUHOT MoOeau ouabema [ muna.

Hnsa onpenenenust BiausiHuAg NX-13 Ha MOOYISILUIO TNIMKEMUYECKUX YPOBHEW B

MbIinHOM Mozenu C/I1 TecT Ha ypOBEeHb I'TFOKO3bI B KPOBU HATOLIAK MO>KHO BBINOJHATH Ha 0,
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1, 3, 4,5, 10 u 11 nHepgenro mocne Haudaja ucciaenosanus. Ilpennonaraercs, 4To pe3yabTaThbl
MOKaXYT, YTO MbIlH, nojydasiine NX-13, umeror Oojiee HHU3KHE YPOBHHU TIIIOKO3BI B KPOBH
[ocJIe Mepuoaa ronofaHuss B TedueHue 12 dacos. IlapamnenpHO ¢ 5TUM ypOBEHb HHCYJIHMHA
MO)KHO OLEHUTb Ha 5 HeAene, U OXKUAAETCS, 4YTO PE3yJbTaTbl IMOKAXYT, YTO Yy MBILIEH,
nonyyaBmux NX-13, 3HaUUTEIbHO NOBBILIANICSA YPOBEHb UHCYJIMHA B IIJIa3Me.

llpeononacaemcs, umo NX-13  yayuwum  KIUHUYECKUE  2UCMONAMONOLUYECKUE
HOPadceHUust NOOACETYOOYHOU dicene3vl U Gocnanenue 6 mviuiunoil mooenu NOD. JIns oneHku
TUCTOIATOJIOTHYECKUX TopakeHuH B MbIrHOM Mogenu CJI1 momkenynodHyro sKejie3y MOXKHO
cobuparb u ¢uxcupoBarb 10% dopmanuHoM. 3ateM cpe3bl MOMKETYAOYHOU Kee3bl MOTYT
ObITh Okpamiensl H&E u uccnenoBanbl mox mukpockonoMm. [Ipennonaraercs, 4To pe3yJsibTaThl
MOKaXyT, 4TO JjedeHue NX-13 3HaUMTEIbHO CHM)KAET KJIMHUYECKHE THCTONATOJIOIMYECKHe
MOpakeHUsI B MOJDKENYJOYHON JKejle3€ Y MbIIIeH 10 CPaBHEHHIO C MBIIIAMH, MOJY4YaBLINMHU
HOCUTETIb.
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OOPMYJIA U30OBPETEHUA
1. Coenunenne popmyisl Z, nMmeroinee Koibio A, konbuo B, koibuo C u koisio D, win
€ro COIlb, IAe:

Z mpencraBisieT CoOOi:

X B K&XIOM Cllyyae He3aBHCHUMO BbIOPAH U3 TPYIIIbL, BKIOUaromed N u CR®;

Y B KaXXIOM Clly4ae He3aBUCHUMO BBIOPaH U3 TPYMIIbI, BKIIIOYAOIIEH NR®, O, S, C(R®), u
CR’;

Al, Az, A3, A*u A’ B KOKIOM ClIydae He3aBUCHUMO BBIOPAHBI U3 TPYIIIbI, BKIOYAOIIEH
NuC;

R', R*, R’, R*, R’ u R®, xorma omm MIPUCYTCTBYIOT, B KWXKJIOM CJIy4ae HE3aBUCUMO

BBIOpaHbl M3 TPYNIbI, BKIOYAIOINEH BOXOPOA, THAPOKCH, ALETHJ, TajJoreH M KapOOKCHI,
3aMeINeHHbIH WM He3aMeLIeHHBbIH (parMeHT, BbIOPAHHBIA M3 IPYIIBL, BKIFOYAOIIEH aMHHO,
aNKWJ, AQJIKOKCH, KapOOKCHAJKWJ, AaIWi, AaluJIaMHHOAPWI, aPWJIAJKUJ, TeTePOAJIKHII,
reTEePOANIKOKCH, TeTEepPOKapOOKCHAIKWII, TeTepOaLn, TIeTepOALUIAMUHO, TeTepoapmi |
reTepoapuIajIKiL; U JIFOOYI0 KOMOWHAIIMIO BBILIEIEPEYHCIEHHOTO, TIPH YCIOBUH, YTO JIFOOOU U3
Rl, RZ, R3, R* w/umu R° B JIAaHHOM KOJIbLIE OTCYTCTBYET, KOTIa Al, AZ, A3, A* wumu A® B JTaHHOM
KOJIbIIe, COOTBETCTBEHHO, MPEACTaBIsieT cobol N; u

R’ B kaxIom cilyyae He3aBHCUMO BbIOPaH U3 Tpymibl, BKmodaromend =0, =S u =NR°®,

2. Coequnenue no m. 1, rae:

10 MeHbIIeH Mepe onuH X npeacrasisiet codoii C;

Y mexnay konbuoM D m koiprom A BeIOpaH U3 rpymmel, Bkirovaromeit O, S, C(R6)2 u
CR’;

1o MeHbIeit Mepe oxue 3 A' u A’ B kombue A npencrasisier co6oii C;

A’ B xonbLe A mpencrasisier co6oii C; u

A’ B xonbLe A mpencrasisier co6oii N.

3. Coenmnnenue 1o 1. 2, rae kaxabii X npencrasisier coboit C.

4. Coenunenue 1o 1. 2, rae Y Mexxay koibioM D u xonbLom A nipencrasisier coboit O.



57

5. CoenunHenue no 1. 2, rae Al, AZ, A’ u A* B xonble A npencrasnstoT coboii C.
) P

o 1 p2 p3 4
6. CoenuHeHue 1o 1. 2, rae no MeHblnel Mepe oauH u3 R, R°, R” u R” B konbue A He

NpeACTaBisieT cOOOH BOJOPOS.

o 1 4
7. CoenuHenue mo m. 2, rae no MeHblued mepe oauH u3 R° u R* B kombue A He

IpenCTaBIsieT cOO0i BOJOPON.

8. Coenunenue 1o 11. 1, rue:

Kaxaelil X npencrasisier codoii C;

Y mexay kosbioM D u konbiom A npencrasisier coboit O;
Al A% A% u A* B konbe A npencTaBysiroT coboi C; u

A’ B xonbLe A mpencrasisier coboii N,

o 1 4
9. Coenunenue mo m. 8, rae mo MeHbiner mepe oguH u3 R° u R* B kombue A He

NpPEeACTaBIsieT COOOH BOJOPOS.

10. Coenunenue no 1. 1, rae:

Kaxnblid X npencrasisier codoit C,

Kaxplid Y npencrasisier codoii O;

Al, AZ, A’ u A* B kaxnom u3 kombua A u konbua B pencTaBisiFoT coboii C; u
A’ B KaX/I0M 13 Konblia A 1 koibla B npencrasisier codoit N.

o 1 4
11. Coenunenue no n. 10, rne mo MeHbiuei mepe onuH u3 R u R” B xonbiie A u mo

. 1 p4 o
MeHblel Mepe onuH U3 R* u R” B xonble B He npeacrassitor codoit BOmopon.

CR7;

12. Coenunenue no 1. 1, rae:
10 MeHbLIeH Mepe oauH X npeacrasisier codoi C;

Y mexnay konbuoMm D u konbrom A BeiOpaH u3 rpymnmsl, Bkirogaromeit O, S, C(R%, u

A% 1 A® B xonbue A npencrasisior co60ii C; 1

A’ B kombue A mpencrasiser coboii N.

13. Coenunenue no 1. 1, rae:

10 MeHbIIel Mepe oauH X npencrasisier codoii C;

1o MeHbLeii Mepe ot u3 A' 1 A B kombue A npencrasmsier co6oii C;
A’ B xonbLe A mpencrasisier coboii C;

A’ B xonbLe A mpencTasisier co6oii N; 1

M0 MEHBIIIEN MepPe OIUH U3 R', R% R® uR” B xonbue A He MPeICTaBIIsIET COOO0I BOIOPOSI.
14. Coenunenue no 1. 1, rae:

A’ B xonbLe A pencrasisier co6oii N 1

R' B konbLe A He mpexncTasisieT coGOi BOLOPOA.

15. Coenunenue o m. 1, siBsIFOIIEECS CUMMETPUYHBIM.

16. Coenunenue 1o . 1, siBJstOIEecs aCUMMETPUYHBIM.

17. Coenunenue no 1. 1, nMmeroee GopMyy:



58

\ / N\ S L) = = .
g s/ \ /7 Ny _F B
o \ wv\
Q
\_/ \ / ol

OH

> _ ' o . e \ /
\_/ PN/ Aﬂw o — = = 5
z /\ /\ e} Z o]
o and - @ \_/ \ ¢ Y/ _
Ie) e} w O/N\

(b(beKTI/IBHOFO KOJIMYECTBa YKa3aHHOro COCAUMHCHUSA JaHHOMY

18. Criocob nedeHus: COCTOSTHUS Y JKUBOTHOTO COEAMHEHHEM No Jirobomy u3 mm. 1-17,

— 7 ) d . \ 7 z
/N O/\ - - . — — .7%
{ = /\N O/N\ — /\N S/\ — — %
o ot N O - > N WA
— O\QN 0 O\Q a_Uu
o 5 . =

) ) § . e cx”
z— =~

e . \ \_/ N/ o 2

Q0 & 0 o H
{ } 4 O=e WA

(o] o S w vm

o] M m

0] o) 5 = m

Z— P w

\_/ \ / ) 2




59

JKUBOTHOMY, TJ€ YKa3aHHO€ COCTOSTHHE BBIOPAHO W3 TPYIIBI, BKJIIOYANOIIEH BOCHAIUTENIBHOE,
MMMYHOOIIOCPEIOBAaHHOE HMJIM XPOHUYECKOE JKENyJOYHO-KHIIEUHOe 3a00JeBaHUe, CHCTEMHOE
MMMYHOOIIOCPEIOBaHHOE 3a00JIeBaHNe, 3JI0KaYeCTBEHHOE HOBOOOPa30BaHue, U MH(EKIIMOHHOE
3a0oneBaHue.

19. Cnoco® mo m. 18, oTnHYaromMIACS TeM, YTO YKa3aHHOE COCTOSIHHE MPENCTaBISIET
coboil BocanuTeabHOEe, MMMYHOOIIOCPEIOBAHHOE I XPOHUYECKOEe 3a00IeBaHUE XKETYAOUHO-
KHIIEYHOTO TPAKTA M BKIIFOUAET BOCHAIUTENBbHOE 3200IeBaHNE KUIIEYHUKA.

20. Criocob o 1. 19, OTIMYarOUICS TEM, YTO YKAa3aHHOE BOCMAUTENIbHOE 3a00IeBaHIe
KHIIEYHHUKA BKJIFOYAET SI3BEHHBIN KOJIUT.

21. Crocob o 1. 19, OTIMYArOLIUICS TeM, YTO YKa3aHHOE BOCMAIUTENIbHOE 3a00IeBaHme
KHIIIEYHHUKA BKITIOYaeT 6ose3Hs KpoHa.

22. Cnoco® mo m. 18, oTaMHaromMiicss TeM, YTO yKa3aHHOE COCTOSIHHUE IMPEICTABISET
co0ol BOCTIAIUTENbHOE, IMMYHOOIIOCPEIOBAHHOE HIIH XPOHUUYECKOE 3a00JIeBaHNe JKETYA0YHO-
KHIIEYHOTO TPAKTA U BKIFOYAET CHHAPOM Pa3IPaKEHHOT'O KUIIEYHUKA.

23. Cnoco® mo m. 18, oTaMuaromuics TeM, YTO YKa3aHHOE COCTOSHUE MPEACTaBISIET
co0Ol CHCTEMHOE€ HMMYHOOINOCPEIOBAHHOE 3a00NieBaHME, W YKAa3aHHOE CHCTEMHOE
UMMYHOOIIOCPEIOBaHHOE 3a00iieBaHNe BBHIOPAHO M3 TPYIIBL, BKIOYAIOMIEH pPEBMATOWIHBIN
apTPHUT, PACCESHHBIN CKJIEPO3, CHCTEMHYIO KPaCHYIO BOJUYAHKY, Anader | Tuma u ncopuas.

24. Cnoco® mo m. 18, oTauyaromuiicss TeM, YTO YKa3aHHOE COCTOSIHME IPEICTaBISIET
co0Ol CHCTEMHOE€ HMMYHOOIIOCPENOBaHHOE 3a00JeBaHME, U YKAa3aHHOE CHUCTEMHOE
MMMYHOOIIOCpeIOBaHHOE 3a00neBaHue BKiItoyaeT auader 1 tuna.

25. Cnoco® mo m. 18, oTnuuaromuicss TeM, YTO YKa3aHHOE COCTOSHUE MPEACTaBIIET
coboil  370KauecTBEHHOE  HOBOOOpa3OBaHME, W  TIN€  YKAa3aHHOE  3JIOKAYeCTBEHHOE
HOBOOOPA30BaHKE BKIIIOYAET KOJIOPEKTAIBHBIHN Pak.

26. Cniocod® mo 1. 18, oTIMYaOUMNCS TeM, YTO YKa3aHHOE COCTOSIHHE NPEICTABISIET
coboii mH(peKInoOHHOe 3a0oJieBaHUE, M yKa3aHHOe HH(DEKIMOHHOE 3a00jieBaHHE BKJIKOYAET
UH(PEKLUUIO, BHIOPAHHYIO M3 TIPYMIbI, BKIKOYAOIIEH BUPYCHYIO MHQEKIHIO U OaKTepuaIbHYIO
UH(EKIIHIO.

27. Criocob 1o 1. 26, OTIMYAKOLIUICS TeM, Y4TO YKa3aHHOe MH(EKIUOHHOE 3a00IeBaHme
BKJIFOYAET BHUPYCHYK HH(PEKLUUIO, M yKa3aHHas BUPYCHas HMH(EKIHs BKIOYaeT HH(EKIHIO
rpunmna.

28. Criocob 1o 1. 26, OTJIMYAIOLINICS TeM, YTO YKa3aHHOe MH(PEKINOHHOE 3a00IeBaHme
BKJIFOUaeT OakTepHaibHyI0 HH(EKIHI0, W yKa3aHHas OakTepuanbHas WHQPEKIHs BKIIOYAET
uHpexnmto, BbrBaHHyI0 Clostridium difficile.

ITo noBepenHocTn
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