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H300pereHHe OTHOCHTCS K TPUMEHEHHSM TOPUCTBIX VIJIEPOAHBIX YAacTHIl IIPU HPOU3BOJACTBE
JIEKAPCTBEHHOT'O CPEJICTBA JJIS JICUCHUSI UM NpO(UIAKTHKY 3a00NeBaHUH NIEYCHU WM JUIS MOAY/SIIUH
GbyHKIMOHANBHONW ocH "kuineuHuk-neyeHp", rae ot 20 10 90% obumero o6beMa NOp YKa3aHHBIX
YACTHUIl COCTABISIOT IOPHI, UMEIOIIME CPEAHUH auamMerp 2 HM WM MeHee, a 75% wunu Oonee
octaBuerocss obmero od6beMa Mop COCTABISAIOT IMOPBI, UMEIOIME cpenHuil auamerp ot 30 mo 500
HM, IJI¢ YKa3aHHBIC YaCTHIbl NPHUIOTOBJICHBI I NMEPOPaIbHOTO MM PEKTATHHOIO BBEJCHHUS U TI7E
HOPUCTOCTH U3MEPEHA C TOMOIIBIO PTYTHOH TOPOMETPUH H/MITH ra30copOlIMoHHOr0 anau3a. Kpome toro,
U300pETEHUE OTHOCUTCS K Coco0aM JIeHeHUS WM NPOGUIAKTUKY 3a00/IeBaHUs MTEUEHH U MOYISALIUH
(GyHKIMOHAIBFHOM OCH "KMIICYHHK-NIEYEHb" € HCNOIH30BAHMEM YKA3aHHBIX IOPHCTHIX YIIEPOAHBIX
YaCTHII, @ TAKKE JIEKAPCTBEHHBIM (hopMaM, copepIKaluM TaKUE YaCTUIIEL.
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O6nacTb TEXHMKH

H3006peTeHne OTHOCUTCS K JIEUECHHUIO MM NPOQHUIaKTHKE 3a00eBaHUil TIEYEHHU ¢ TOMOIIBIO TTIOPUCTHIX YT-
JIEPOHBIX YACTHII, COJACPKAIUX MHKPONOPHI TUAMETPOM 2 HM HIIM MEHEE M ME30NOpPHI/Maibleé MAaKpOIOpHl ¢
muaMeTpoMm ot 30 10 500 HM, HO, IO CYIIECTBY, HE UMECIOIUX ME30TOp AUaMETPOM OoJiee 2 HM U MeHee ueM 30
HM, H, TI0 CYILIECTBY, HE UMEIOIIMX OOMBIIMX Makponop ¢ auaMerpoM Goree S00 HM. Tarke 0O6bekTOM H300pe-
TEHHUS ABJAETCSA JIEUCHUE UITH NPOUIaKTHKa 3a00JeBaHUH NEUEHH C TOMOIIBIO MOPUCTHIX YTIEPOTHBIX YACTHIL,
B KOTOPBIX 1o MeHblIel Mepe 20% ot 0611ero 06beMa op COCTABIAIOT NOPHI, UMEIOIIHME CPETHUI TUAMETp OT 2
10 200 uM. Hactosmee n300peTeHre Takke OTHOCUTCS K CIIoco0aM JIeueHHs MM NpoHIaKTUKU 3aboneBaHuUi
NEYCHH C UCIIOIH30BAHUEM TAKHX MOPUCTHIX YITIEPOIHBIX YACTHII.

IIpeniecTByoNMif ypOBEHb TeXHUKH

B onxux tompko Coenunennsix Illrartax, mo onenxam, 60000 yeToBek YMUPAIOT KaX bl T OT NEYEHOY-
HOH HEJOCTATOYHOCTH, B TO BPEMS KakK JOHOPCKUH (hOHA ocTaeTcs MOCTOSHHBIM Ha ypoBHe npuMepHo 4000 co
cniuckoM ouepenuukoB 16000-18000 wenosek. IllaHchl MomyueHHs TOHOPCKOH NEYEHM I CYOBEKTOB, OXKH-
JIAIOIIMX €€ M0 ITOMY CITMCKY, PaBHBI TOJBKO OJMH K BOCHMH, NpUueM 3¢ (dEKTUBHOE I€UEHHE HITH NTPOGUIAKTH-
Ka, CIIOCOOHBIE MTPOITTUTH JKU3Hb 3TOH TPYIIINE NAUEHTOB, OKA OTCYTCTBYIOT.

[leueHOYHAS HEJOCTATOYHOCTH MPUBOJUT K MHOXECTBEHHON AUCGHYHKIMM OPraHOB, U CMEPTHOCTH OT HEe
cocraBisieT nopsaka 80%. KimoueByio pons B narorenese 3ab0eBaHUS UTPAIOT TOKCHH OaKTEpHANbHOIO Ipo-
UCXOXK/JCHUS M TOKCHUHBIE METAaOOIHUTHI, TAKUE Kak aneranpaerua. Hampumep, kumieyHas 3HA0TOKCEMHUS U Oax-
TepHajbHas TpPaHCIOKAalMsA MIPAlOT IEHTPAIbHYIO POJb B IAaTOreHe3e Uppo3a U ero ocaomkHeHud. OnHako Te-
paneBTHYECKHE BO3MOXXHOCTH, HANpaBJICHHbIE HA OOPHOY € STUMU (haKTOpaMU, B HACTOSIIEE BPEMS OTPAHUUECHEI
NPOJOHTUPOBAHHBIMU AHTUOMOTHKAMH C CONYTCTBYIOLICH MM IMpo0ieMoH MHGHUIMPOBAHUS PE3UCTCHTHBIMU
OpraHU3MamH.

[lepopaibHO BBOAMMBIC aJCOPOUPYIONIME MOPUCTHIEC YINIEPOIHBIE YACTUIBI B TEYEHHE MHOTUX CTOJETHH
MPUMEHSITUCH AJIS JIEUEHUS WM NTPOGUIaKTUKH Pa3IMYHBIX 3a007JeBaHui 6€3 3HAYUTEIbHBIX MOOOYHBIX 3 dek-
TOB. AKTHBMPOBAHHBIE YIIIH IIHPOKO HCTIONIB3YIOTCS A JICYEHHUs OTpaBIeHUHA. MUKponopucTeiii yroms, AST-
120 (moctynen mias nmpuobpereHus mon toproBeiM HazBaHueM KREMEZIN® B dupme Kurcha Corp, Japan)
IpUMEHSETCS /U JEYECHUS MAIlMEHTOB ¢ MOYEYHOH HeloCcTaToYHOCThI0. OTHAKO KIMHUYECKUE UCTBITAHUS IO
onenke 3ddextuBHoctd AST-120 mpu neyeHMM nedeHOYHOW 3HHEdAnoNnaTHM MOKa3add OTPUIATEIBHBINH pe-
3yIbTaT.

Kpartkoe onucanmne n3odperenus

H3006peTeHne OTHOCUTCS K JIEUEHHIO UITH MPOQUIAKTUKE 3a001€BaHUMN NEUCHH.

B cooTBeTcTBUM ¢ 3THM M300peTEHUE 0OECTIEYUBAET MOJYUECHHE MMOPUCTHIX YITIEPOAHBIX YACTUIL A NIPH-
MCEHEHHMS NpH JICYEHUH MM NpoduiakTHke 3aboneBanuil neueHu, B kKoTopbix ot 20 10 90% obiero oobema nop
COCTaBIIAIOT MOPHI, UMEIOIIME CPETHUI TUaMeTp 2 HM UM MeHee, a 75% unu boJiee 0CTaapHOro 001Iero oobemMa
NOpP COCTaBJAIOT MOPHI, UMEIOIUE cpeanuit tuamerp ot 30 10 S00 HM.

H306peTenue Takke OTHOCUTCS K CIOCOOY JIEYEHUsS MM NpOdUIAaKTHKY 3a00NeBaHUs NEUYEHH, BKIIOYA0-
meMy BBeJeHUE (P PEKTUBHOTO KOJIMUECTBA TAKUX MTOPUCTHIX YTIEPOIHBIX YACTHIL.

H3o6peTenue Takke OTHOCUTCS K MPUMEHEHUIO TAKUX ITOPUCTBIX YTIEPOAHBIX YACTUI NPU NPOU3BOJICTBE
JIEKapCTBEHHOTO CPEJICTBA /IS JICYEHUS MU NPOHUIAKTUKY 3a00I€BaHUHN TTEYECHU.

Kpatkoe onmucanue puryp

@ur. 1 - pacnipenenenue nop I yriei, NOJTyUEHHBIX U3 (EHOIBHBIX CMOJ, U3MEPEHHOE IO ajcoponuu
a3oTa U onpeneiaeHHoe npu nomouu Metoaa bappera-JIxoinepa-Xanenas! (Merona BJH) nis HeaktuBupoBaH-
Heix yrueit TE9, yrneii, aktuBupoBaHHbIX 10 29% obrapa, u yrieH, akTuBUpoBaHHBIX 10 47% obrapa. AKTHBa-
1S B IIEPBYIO OUEPEb YBEINUUBACT IIOBEPXHOCTH MUKpOMOp (anamMeTpoM < 2 HM). Maibie Makponops! (50-500
HM) OCTAlOTCS B 3HAYUTEIHHON CTENEHU HEU3MEHHBIMH, HE OTMEUAETCS YBEIMYECHUE NOBEPXHOCTH 1IOp B JlMana-
30HE 2 - 50 HM (ME30TOpHI);

¢ur. 2 - penpe3cHTaTUBHOE paclpe/ie/ieHUe pa3Mepa Nop MOPUCTHIX YIIEPOAHBIX YACTHUIl IO HACTOSAIIEMY
U300pETEHUIO, U3MEPEHHOE METOMOM PTYTHOH mopoMeTpuu (A: ucnsiTyemslit yroas TE7; B: ucneityemstit
yronas TE8). Bonpmoii nuk npu auamerpax Boime 30000 HM 0OYCIIOBIICH MYCTHIM MPOCTPAHCTBOM MEXAY Hac-
THLIAMH YTIISl, @ HE TIOPUCTOCTHIO;

¢ur. 3 - yBemuueHue o6bema Maxpomnop (50-500 HM) ¢ yBeNHUEHHEM KOHIEHTPAlMU NTOPooOpa3oBaTesis OT
TE3 x TE7 nns yrie#t, ak THBUpPOBaHHBIX NpuMepHo 10 50% obrapa. He oOHapy)xeHO HUKaKOW 3HAYMTENBHOM
npubaBKu 00bEMa Mop B AManazoHe Me3omnop (2-50 HM) MM Kakoro-iu6o U3MeHeHUs o0beMa 1op B AHana3oHe
MHKpONop;

¢ur. 4A - Bo3jeiiCTBUE CTENEHM aKTHBALMU HA CTPYKTYPY IOp, ONpPEACICHHOE METOJI0M PTYTHOH NOpo-
METpPHH, IBOIIONHS 00beMa IOp, BHIPAXKEHHAA B CM /T U CHIDKEHHE 0OBEMHOH NMIIOTHOCTH, BBI3BAHHOE aKTHBA-
mueit; 4B - Bo3aelicTBUE CTENEHN aKTUBAIMY Ha CTPYKTYPY NOP, ONPEAEIEHHOE METOIOM PTYTHOH NOPOMETPHUH,
U3MEHEeHHE 00bEMa PTYTH B 1TOpax, BEIPAXKEHHOE B CM/CM~ B 3aBUCUMOCTH OT CTEIICHU AKTUBALIMH;

¢ur. SA - ynaneHue aneraibpIeruaa ¢ TCUCHUEM BpeMeHH (muk aneranpaeruaa S00 MM (22 Mr/m), Beau-
YyiHA BBRIOOPKM N=3, cpeqHee 3HaucHUE + craHmapTHas omubka cpenHero (COC), koMHaTHas TeMmepaTypa, 2-
midennaaneTun-1,3-unnananon-1-runpason (JANUI') kak nepuBarusupyrommii areut, Meroa BOXX ¢ nerexuu-
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eit mo paccesHuIo cBeta); SB - % ancopOuuu aneranpaeruaa Ha UCIIBITYEMOM YTJIE B 3aBUCUMOCTH OT BPEMEHH
(nmuk 7,2 MM, 0,1 r/Mn) (BemuuuHa BeIOOpKU n=3, cpennee 3HaucHue +COC);

¢ur. 6 - Bo3neitcTBue ucneityemoro yrias TES Ha pocT 6akrepuil, uaMepeHHoe ¢ moMorsio Habopa BacTi-
tre-Glo s aHamM3a >KU3HECTIOCOOHOCTH MUKPOOHOH KIETKU MYyTEM OICHKM JIOMHHCECICHTHOTO CUTHANA, BO3-
HUKAOIIETO MOCe HEMOCPEACTBEHHOr0 KoHTakTa ¢ E.coli, kak ¢ yHKIMU BpeMeHU (KOHICHTpanusA OakTepuil B
MOCEBHOM MaTepuae cocTaBisa 3,9x 10° B M) (cpennee 3naueHue +COC, BemuuuHa BEIOOPKH n=3);

¢ur. 7 - Bo3neitctBue ucneiryemoro yrias TE7 Ha pocT 6akrepuil, u3aMepeHHoe ¢ moMosio Habopa BacTi-
tre-Glo s aHanmM3a >KU3HECTIOCOOHOCTH MUKPOOHOH KIETKU MyTEM OICHKM JIOMHHCECICHTHOTO CUTHANA, BO3-
HUKAOIIET0 MOCIe HEMOCPEACTBEHHOTO KOHTAKTa ¢ S.aureus, kak (YHKIIMU BpeMEHH (KOHICHTpanus 0akrepuit
B [IOCEBHOM Matepuane coctaBmia 7,5x107 B M) (cpeanee 3uauenne +COC, Bemmuuna BeIGOpKU n=3). JlaHHbBIC
CBUJICTENBCTBYIOT, UTO YTOJb HE YOUBAET 3TU OAKTECPUU €X-VIVO;

¢ur. 8 - Bo3neiictBue dunpTpata U3 ucneiryemoro yriaa TE7 Ha xapakrepuctuku pocrta E.coli B 3aBucH-
MOCTH OT BPEMEHH, U3MEPCHHOE MYTEM YBEIUUCHUA MYTHOCTH (540 HM) ¢ HCTONB30BaHUEM NpUOOpa 1JIA Typ-
OounuMeTpuueckoro aHamuza Biscreen (cpennee 3HaueHue, n=4). JlaHHBIC CBUICTEIBCTBYIOT, UTO YTONb HE YOU-
BACT 3TU OAKTEPUH €X-VIVO;

¢ur. 9 - Bo3aeiicTBue dunpTpara u3 ucneityemoro yris TE7 Ha xapakrepuctuku pocta B.subtilis B 3aBu-
CUMOCTH OT BPEMCHHM, M3MEPCHHOC MYyTeM YBEITUUCHUS MYTHOCTH (540 HM) ¢ HCMOIB30BaHUEM MpuUbOpa At
TypOUAMMETpUYECKOro aHamu3a Biscreen (cpenHee 3HaueHue, n=4). JlaHHbIE CBUACTEIBCTBYIOT, YTO YTOJb HE
yOUBaeT 3TH OAKTEPUH €X-VIVO;

¢ur. 10A - ynaneHue 3HIOTOKCHHA C MMOMOIIBIO UCTIBITYEMOTO YIS B 3aBUCUMOCTH OT BPEMEHH 10 CPaB-
HEHUIO ¢ KOHTpoJeM Oe3 yris (BenuuuHa BeIOOpku n=3, cpeanee 3HaueHue COC); 10B - ymaneHue 3HIOTOK-
CHHA C TOMOIIBIO UCIBITYEMOrO YIJIA B 3aBUCUMOCTH OT BPEMEHH MO CPABHEHHUIO ¢ KOHTPOJIEM 0€3 YT, MUK
3HnoTOKcUHA BhimIe (0,1 r, MakcUManbHas KOHICHTPaNus B TkaHeBoi xuakoctd 200 ME/ M) (n=3);

¢ur. 11 - cocobHOCTh UcbITyeMoro yrias TE8 k ynanenuro daxropa Hekposa onyxoneit (DHO) u3 tkane-
Boit skuaxoctu (TXK), BelpakeHHas B BUae H30TEPMBI ancopOIUH, mokaspiBaroniei komudectso ®HO (Mxr), aa-
COpOUPOBAHHOTO HAa FPaMM YT IO OTHOILICHUIO K €T0 PAaBHOBECHOH KOHIICHTpANUU (cpeaHee 3HaueHUe, n=4);

¢ur. 12 - 6HoxuMus neyeHu - anaHuHaMuHoTpaHchepasa (AJIT). 12A - 3HauMTENEHOE CHUXKCHUE KOHIICH-
Tpauuu amaHuHTpaHcamuHasbl (AJIT) nabmromanu B Tpymme KUBOTHBIX C MEPEBA3KOH JKEIUHOrO IMPOTOKA
(IDKIT), nonyuaBmux neyenue yriaeM u rpynne ¢ [DKIT + BBeneHue munononucaxapuaa BHYTPUOPIOIIUHHO 1O
CPaBHEHUIO C HEJICUCHHBIMU rpynnaMu. Jleuenue yriem O6bu10 cBsizano co cHikeHueM AJIT ot 99 EJl/mn no 62
EJl/mn y xpeic u3 rpynner TDKIT + JITIC (p=0,0152) u ot 71 EJI/Ma no 52 El/mn (p=0,0422) y xpbIC U3 TPYIIIBI
IDKII. (JIoxkHOOTIEpUpPOBAHHBIC: KPBICH, MOABEPTHYTHIC UMUTALMM OMECpAlMM Ha >KCTYCBBIBOAAINIMX INYTIX,
IDKIT: mepeBs3ka sxeIyHOro mMpoToka [HabmroneHue cnycrs 4 Henemu nocne Heel, JITIC: )KMBOTHBIM BBOJIUITH
munonoiucaxapun BHyTpuoOpromuuHo; IDKII-yrons OTHOCUTCS K Ipynme >KUBOTHBIX, MOTYYaBIIMX JICUCHUEC
yriaeMm);

¢ur. 13 - aprepuanphas korueHTpanus ®HOa. Konnentpanus ®HOo 3HaUUTETEHO CHIXKAETCS Y TPYIIIBI
IDKII >kMBOTHBIX, MOTYYABIIMX JIEUCHHUE YTIIEM;

¢ur. 14 - nopragpHOE NaBieHUE. 3HAUUTEILHOE CHUKCHUE NMOPTANBLHOIO TABACHUA HAONIOMANU B FPYIIE
IDKII + JIIC (cpennee 3HaueHue 18,05 MM pT.cT. B rpymne HeaeueHHBIX, 10,17 MM pT.CT. B rpymmne, Noay4aB-
mux nedenue yrieM, p=0,0007) u rpynne IDKII (cpennee 3Hauenue 12,57 MM PT.CT. B TPyNNE HEICYCHHBIX,
11,02 MM pr.cT. B rpymme, nonyyaBmux geuenue yriaem, p=0,0043) nocae neuenus yriaem. (JlosxxHoonepupoBan-
HBIC. KPBICHI, TOJBCPrHYTHIC UMUTALMK OMepaluu Ha sxemueBbBoAsmuX nyTtax, I1KII: mepeBs3ka xenyHOro
nporoka [HabmoneHue cnycts 4 Henenu nocie Heel, JIIIC: »KMBOTHBIM BBOJIUIM JIUMOMOUCAXAPU BHYTPH-
opromuuHO; IDKII-yroas 0THOCUTCS K TPYIIIE dKUBOTHBIX, TOTYUABIINX JICHCHUE YTICM);

¢ur. 15 - macca Terma. 3HAYUTEIBHOE YBEIUUYCHUE CYXOU KOHEYHOM Macchl Tenma Habmonanocs y TDKIT xu-
BOTHBIX, MOJTYYaBIIUX JICUCHUE YTICM MO CPABHCHMIO C HeJaeueHHOi rpynmnoit (p=0,0271). DT naHHBIC CBUAC-
TENBCTBYIOT O TOM, UYTO BBEACHUE YIS MOXKET YMEHBIIUTH KaXCKCHUIO, CBA3aHHYIO ¢ nuppo3oM. (JIoxxHoonepu-
POBaHHEIC. KPBICHI, MOJBEPrHYTHIC UMUTAIIMU OTIEpaliuu Ha sxemueBbiBoaAmux nyrax, IDKIL: mepeBsska xemd-
HOro mpoToka [HabmoaeHue crnyctsa 4 Hepenau nocne Heel, IDKII-yroap OTHOCUTCS K TPYIIE )KUBOTHBIX, MOJTY-
YaBIIUX JIEYEHUE YTIEM);

¢ur. 16 - monynsnus kierok Kyndepa (CD163+). Jleyenue yrieM npuBOAUIO K YMEHBIICHUIO TOMYIAIHH
aktuBHBIX KieTok Kymdepa y IIDKII xMBOTHBIX, MOAYYABIIUX JICUCHUE YTIIEM IO CPaBHEHHUIO ¢ HEJICHUCHHOMN
rpynmnoi. JlaHHbIC NPEAOCTABIAIOT NOTCHIMANBEHBIH MEXaHU3M YMEHBIICHUS TTOPAXKCHUS NEUCHHU, Ha0OMI01aeMO-
ro y ITXKII >xuBoTHBIX. (JIOXKHOOTIEPUPOBAHHEIC: KPBICH, TOABCPTHYTHIC UMUTAIIMU OTIEPAIMM HA YKCITHEBHIBO-
asmux nyTax, IDKIT: nepesizka sxemqHoro nmporoxa [Habaronenue cnyers 4 Heaenu nocue Heel, JIIIC: xuBor-
HBIM BBOJMIM JUNonoiucaxapua BHyTpuOpromuHuo; I1KII-yrons oTHOCUTCS K TpyNNE >KUBOTHBIX, MONTYy4YaB-
MIUX JEUYEHUE YTIIEM);

¢ur. 17 - nonynanus akTUBUPOBaHHBIX Makpodaros (CD63+). Jleuenue yrieM npuBOIUT K YMEHBIICHHIO
nonyasiuu akTUBHBIX kieTok Kyndepa y IDKII xuBOTHBIX, MONMyYaBIIMX JICYCHUE YTICM MO CPAaBHEHUIO C HE-
JICUeHHOH rpynnoi. JlaHHbIe MPENOCTaBIAIOT MOTCHIMANBHBIA MEXaHU3M YMEHBIICHUS MOPaKCHUS MCUYCHHU,
Habmonaemoro y TDKIT xuBotHbIX. (JIOXKHOONMEPUPOBAHHEIC: KPBICH], MOABCPIHYTHIC UMUTAIIMU ONCPAlMU Ha

S



038965

xemueBbiBoasmx nytax, IDKIT: mepes3zka xemuHoro mportoka [HabmoaeHue cnycTs 4 HEAEIM mocne Heel,
JIIIC: »kMBOTHBIM BBOJIMIIM JTHITOTIONHCAXapuA BHYTpuOpromHHO; I1XKII-yroas oTHOCHTCS K IpyNIe )KUBOTHBIX,
NOJYyYaBIIUX JICYEHUE YTIIEM);

¢ur. 18 - obmas akTUBHOCTh aKTUBHEBIX (hopM kuciopona (ADK) B neuenu. Jleuenue yriaeM npuBOIUIIO K
CHIDKEHHUIO OKUCIUTENBHOrO cTpecca B neueHu y 11K )kMBOTHBIX, MOTyYaBIIMX JIEUEHHE YTIIEM MO CPABHEHHUIO
C HeJe4YEeHHOH rpynnoi. /laHHble MPeoCTaBIAIOT NOTCHIMATLHBIH MEXaHU3M YMEHBIICHUS TTOPAKEHUS NEUECHH,
Habmonaemoro y IDKII sxuBoTHBIX. (JIoXKHOOTIEPUPOBAHHBIE: KPBICH, NOABEPrHYTHIC UMHUTAIIMU OINEpalluy Ha
xemueBbBoasmx nytax, IDKIT: nmepesizka xemuHoro mportoka [HabmoaeHue cnycTs 4 HEAEIM mocne Heel,
JIIIC: »MBOTHBIM BBOJIMIIM JIHITONIONHCAXapuA BHYTpuoOpronnHHO; I1KII-yroas oTHOCHTCS K IpyNIe )KUBOTHEIX,
NOJYyYaBIIUX JICYEHUE YTIIEM);

¢wur. 19 - akruBHocTh ADK B knetkax Kymndepa. Jleuenne yrneM npuseno K CHHXEHUIO OKUCIUTEIHHOTO
cTpecca B IIEYEHHU MOCPEACTBOM MOAYISIIMH NMPOU3BOACTBA aKTHBHBIX (hopM Kuclopoaa B kietkax Kymndepa y
IDKIT »HBOTHBIX, MOJYYABIIMX JICUEHHE YTJIEM II0 CPABHEHHIO ¢ HEJEUYEeHHOH rpynnoil. JlanHele npenocrasns-
10T MOTEHIMANBHBII MEXaHU3M YMEHBIICHUS MopakeHus neueHu, Habmoaaemoro y IDKII »xuBotHbIX. (JIoxHO-
OTIEPUPOBAHHBIC. KPBICHI, MTOJIBEPIHYTHIE UMUTALMH ONEpaly Ha xemueBbiBoaamux nytax, IDKII: nepessska
KETYHOro nportoka [Habmonenue crnycts 4 Henenu nocie Heel, JIIIC: »KMBOTHBIM BBOAMIIHU JIMTIONOIHCAXAPU ]
BHyTpUOpromuHHO; IDKII-yrois OTHOCHTCS K IpyIIe )KMBOTHBIX, TOIYYaBIIMX JICUEHHUE YTIIEM);

¢wur. 20 - aktuBHocth ADK B kierkax Kyndepa B JIIIC rpynmne. JleueHue yriem NpUBOIUT K YMEHBIIIE-
HMIO MHYIIMPOBAHHOM SHIOTOKCHHOM IeHepalMy akTUBHBIX (opM kuciopona B kiuetkax Kyndepa y IDKIT xu-
BOTHBIX, MOYYaBIIUX JIEUCHUE YTIIEM 110 CPAaBHEHHUIO C HEJIEUEHHOH rpymnoil. JlanHsle mpegrocTaBnsAloT NOTEH-
[MaNbHBIH MEXaHU3M YMEHBIICHUs NopaxceHus neueHu, Hadbmomaemoro y IDKII »xuBoTHbIX. (JloxkHOONEpHpPO-
BAHHBIE: KPBICHI, IO/IBEPTHYTHIC HMHUTAIIMM ONIEpAllMy Ha )keTdeBbIBoAAUX myTax, IDKII: nepes3ka sxeraHOro
nporoka [Habmoaenue cnycts 4 Henenu nociae Heel, JIIIC: KMBOTHBIM BBOJMIM JIMNONONMCAXApHA BHYTPHU-
6promnuHO; IDKII-yroias oTHOCHTCS K IpYIINIE )KUBOTHBIX, TOIYYABIINX JIEUEHHE YTIEM);

¢ur. 21 - npoHunaeMocts kuieyHuka. IIpoHunaeMocTts kumeyHuka HopMaiuzosanack y IDKII sxuBoT-
HBIX, MOJTYYaBIIMX JICYEHUE YIJIEM IO CPABHEHHUIO C HEJIEUEHHOM rpynmoi. JlaHHbIE 1EMOHCTPUPYIOT MOTEHIHU-
albHBIH MEXaHU3M YMCEHBIICHUS MOpakeHUs neueHH, Habmogaemoro y IDKII sxuBoTHBIX. (JIoXHOOTIEpUpPOBAH-
HBIE: KPBICHI, TTO/IBEPrHYTHIE MMHUTAIMM ONepanuy Ha sxemdyeBbBoaAmux nytsx, I1IDKII: nmepessska sxexuHOro
npoToka [Habmoaenue cnycts 4 Henenu nocie Hee], IDKII-yrons oTHOCHTCS K IpYIIE )UBOTHBIX, TOJYYaBIIHX
JIEYEHUE YTIIEM);

¢ur. 22 - Mapkepsl GaKTepHANBHON TpaHCIOKaUUM (NOPTAJIbHBIA BEHO3HBINH JHAOTOKCHUH). JleueHue yrnem
3aMETHO CHIIKAET IHAOTOKCEMHUIO, MOBBIIICHHYIO KUIIEYHYIO MPOHUIIAEMOCTh U GaKTepHaIbHYIO TPaHCIOKaIHIO;

¢ur. 23 - ornaneHHOE BO3/ICHCTBIE HAa OpraHsbl (MeyeHoYHas sHuedanonatus). JledueHue yrieM npuBo U0
K CHH)KEHMIO CO/IEPKAHUA BOJIBI B MO3rOBOH TKaHH M YPOBHS aMMHAaKa B CBIBOPOTKE;

¢ur. 24 - mapkepsl GaxrepuanbHOil TpaHcnokauuu (monoxutensHel IIIIP-pesynpraT Ha conmepikaHue
6akrepuii). JledeHue yriueM MpUBENO K 3aMETHOMY CHIDKEHMIO OaKTepHaIbHOH TPaHCIOKAIUH;

¢ur. 25 - comepxaHue NIMTOKMHOB B BOPOTHOH BeHe. Ilpu Tepanuu yrieM HaOmIIoqamy HE3HAYUTEIHHOE
cHmxenue coaepxkanus UJI-4 u NJI-10 B BopoTHOI BeHe;

¢ur. 26 - rTUCTOIOTUSA TOJICTOH KUIIKU. [ MCTONOTUS MMOIB3AOIIHON KHUIIKY, TOIIEH KHIIKY M TOJICTOM KHIII-
KU, OCTaBIIASCS HE3ATPOHYTOH NOCNE JIEHEHUS YIIIEM, MOKA3bIBAET, YTO JICUHEHUE OE30MacHO AN CIU3UCTON
000710ukH KumeyHuka. (JloxkHoonepupoBaHHBIE: KPBICH, NOABEPTHYTHIE UMHTAIIMM ONEpAlMU Ha KETYECBHIBO-
asmux mytax, TDKIT: nepessizka sxemyHoro nporoka [Habmoaenue cnyers 4 neaenu nocne Heel, IDKII-yrons
OTHOCHTCS K IPYINE )KUBOTHBIX, MIOJYYABIIUX JEUCHUE YTIIEM);

¢ur. 27 - cBIBOPOTOUHBII KpeaTHHUH. PocT npencTaBisiomero GyHKIHUIO NOUYEK CHIBOPOTOUHOIO KpeaTH-
HuHa, yMeHbmuBIHics y IIDKII xxuBotHsix nocie BBenenus JIIIC, ynanocs npenorspatuts y IDKII skMBOTHBIX,
MOJIyYaBIIUX JICUEHHUE YTIIEM, YTO MO3BOJIIET NPEANOIOKHUTH YMEHBIIEHUE OCTPOTO NIOBPEX/ICHUS TTOUEK BCIET-
cTBHe nuppo3a. (JIoxxHOONEpUpOBaHHBIE: KPBICHI, MOABEPrHYTHIC MMUTAIMU ONEPALMM HA HKETYEBBIBOASAIIMX
nytax, IDKII: nepess3ka sxenynoro nporoka [Habmoaenue crnyctsa 4 neaenu nocne Hee], IDKII-yrons orHocuT-
s K TPYTINE KHUBOTHBIX, TOJYYaBIIMX JICUECHHUE YTIIEM);

¢ur. 28 - % conepxanue BoAb! B TKaHsAx Mo3ra. IloBeimienHoe conepsxkanue Boasl B Mo3re y IDKII sxuBor-
HbIX, nonyuasiux JIIIC, koTopoe ObII0 MPEeOTBPAIIEHO Y )KUBOTHBIX, MTOJYYABIIUX JEUCHUE YTIIEM, O3BOJISET
NpeanoIoxkuTh, uto neueHue IIDKII HBOTHBIX CHMXKAET MO3rOBBIE OCIOXKHEHHS LMPpO3a NMEUYCHH M, CIEeI0Ba-
TENIBHO, NMEYEHOUHYI0 dHIEedanonarTuio. (JIOKHOONEPUPOBAHHBIE: KPBICH!, MOABEPTHYTHIC UMHTAIUU OTEpalUH
Ha >xemueBbIBoaAmMX nyTax, IDKIT: nepess3ka xxeauHoro nporoka [HabmoaeHue cycTs 4 Hejenu nocne Heel,
JIIIC: »MBOTHBIM BBOJIMIIM JIHITONIONHCAXapuA BHYTpuoOpronnuHo; I1KII-yroas oTHOCHTCS K IpyNIEe )KUBOTHEIX,
NOJYyYaBIIUX JICUYEHUE YTIIEM);

¢ur. 29 - 6axkrepounsl/obiiee conepxanue 6akrepuil B cryie. JlaHHbIE CBUAECTENBCTBYIOT O TOM, 4TO CO-
Jiep>KaHue BUJOB OakTeponnoB yBenuuuBaetcs B cryne IIDKII )kMBOTHBIX, HO CBOIUTCS K HOPMAJILHOMY YPOBHIO
y TDKII >kMBOTHBIX, NOJYy4YaBIIMX JEYECHUE YTJIEM, OJHAKO OOIEE YHCIO OAKTEpUIl OCTAETCA TEM XKE CaMBIM.
(JIoxxHOOMEPUPOBAHHBIE: KPBICHI, NOABEPTHYTHIC UMUTAILIMH OTIEpallMy Ha sxeryeBbiBoasmmx nyTax, IDKIT: me-
peBsi3Ka KEITUHOTO NMpoToKa [HabmoaeHue crnyctsa 4 Heaenu nocne Heel, IDKII-yroap oTHOCHTCS K rpymne ku-
BOTHBIX, MTOJYYaBIIMX JICYEHHUE YTIIEM);
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¢wur. 30 - hpupmuxyTH/00IIEE conepxkanue OakTepuil B ctyne. JlaHHBIE CBUAETENBCTBYIOT O TOM, YTO CO-
JepxaHue BUI0B GUpMHUKYTOB yBenuuuBaercs B cTyie IDKII »kMBOTHBIX, HO CBOJUTCS K HOPMANBHOMY YPOBHIO
y IDKII >kMBOTHBIX, NOJYyYaBIIMX JEYEHUE YTJIEM, OJHAKO OOIEE YHCIO OAKTEpUIl OCTAETCA TEM XKE CaMBIM.
(JIoxxHOOMEPHpPOBAHHBIE: KPBICHI, NOABEPTHYTHIC UMUTALIMH OTIEpallMy Ha sxeryeBbBoasmmx myTax, IDKIT: me-
peBsi3Ka KEITUHOTO NMpoToKka [HabmoaeHue crnyctsa 4 Heaenu nocne Heel, IDKII-yroap oTHOCHTCS K Tpymne ku-
BOTHBIX, MTOJYYaBIIMX JICYEHHUE YTIIEM);

¢ur. 31 - cooTHOmIEHHE (HUPMHUKYTHI/OAKTEPOUIBI B CTyNE. J[aHHBIE CBUACTEILCTBYIOT O TOM, YTO COOT-
HOIlIEHUE BUAOB (DUPMHUKYTOB k Oaktepouaam ymenpiaercs B cryiae IDKII »xHBOTHBIX, HO CBOAMTCS K HOp-
MansHOMY ypoBHIO y TDKII >xuBOTHBIX, monyuyaBmmX nedeHue yrieM. (JloxkHoonepupoBaHHBIE: KPBICHI, 11OJI-
BEPrHYThIE UMHUTAIMH ONEPaNMH Ha xemueBbIBoasmux nyTax, IDKII: nepes3ka xeauHOro nporoka [Habmoae-
Hue cnyers 4 Henenu nocie Hee], IDKII-yrons oTHOCHTCS K TpyNne )XMBOTHBIX, MONYYABIINX JICYEHUE YTIIEM);

¢ur. 32 - macca. Jlentun-nedunurasie Ob/Ob MBIIIU ¢ 0)XKUPEHUEM TEPAIOT MACCY NPH JICUCHUH YTICM,
NpUOIMKAICH K HOPMAIBHOMY YPOBHIO. DTH JTaHHBIE CBHJETEILCTBYIOT O TOM, YTO YTOJIb MOXKET OBITH NOJIE3EH
st nedeHus oxupenus. (Ob™: rerepo3urotsl no ob reny; Ob/Ob™: romosurotsl no Ob/Ob reny; +C: rpymimsl,
NONy4YaBIIME JIEUEHHE YTIIEM B TeueHHE 4 HElemb);

¢wur. 33 - AJIT. Jleuenue yriaem melmeit ¢ oxupenrem (Ob/Ob) NpUBOAUT K CHUIKEHHIO NTOBPEKACHHS TTe-
YEHH, TOBOPAIIEMY O TOM, YTO YTOJb MOXXET OBITH CPEJCTBOM JIEUCHUS HEAIKOTOJbHOM »XUPOBOH 0OIE3HH Ie-
yeHd. (Ob™: rerepo3urotsl mo ob reny; Ob/Ob™: romo3urors! mo Ob/Ob reny; +C: rpynnel, nonxyyaBHIve Jeue-
HME YTJIEM B TeueHHE 4 HEemb);

¢ur. 34 - rucronorus neveHy. JleueHue yrieM MBIIEH ¢ 0XKUPEHUEM NPUBOAUT K CHUPKEHHIO HAKOIUICHUS
KUpa B NMEUYEHHU U YMECHBIICHUIO BOCTIATUTENbHOM KiIeTouHOH MHbUnpTpanuu. (Ob’: rerepo3uroTs! No ob reny;
Ob’/Ob": roMmo3urotsl mo Ob/Ob reny; +C: rpymnsl, MOIy4YaBIIME ICUCHUE YTIIEM B TCUCHHUE 4 HECTh);

dur. 35 - nonyasuus knetox Kyndepa (F4/807/CD68/CDI11b"). Jleuenue yriaem MBIIIEHR ¢ 0KUPEHHEM
NPUBOUT K CHIDKEHHIO akTuBanuu kietok Kymndepa. (Ob™: rerepo3urots! no ob reny; Ob/Ob™: roM0o3UroTs! o
Ob/Ob reny; +C: rpynmsl, NONTyYaBIILE JICUCHUE YTIIEM B TCUCHHUE 4 HECTh);

dur. 36 - nonynanus knetok Kyndepa (F4/807). JleueHue yraem MbIIIEH ¢ 0KUPEHUEM TIPUBOAUT K CHHU-
KEHUIO akTHBanuu kiaetok Kymdepa. D10 maeT BO3MOXKHBIH MEXaHH3M, C IOMOIIBI0 KOTOPOTO YMEHBIIAECTCS
noBpexaeHue neueHu y Ob/Ob mblmieit, nonyuaBmux neuenue yraeM. (Ob”: rerepo3urots! no ob reny; Ob/Ob’:
romMo3urotsl mo Ob/Ob reny; +C: rpymnmnsl, moayyaBUIve JICYCHUE YTIEM B TeueHUE 4 HENEb);

¢ur. 37 - nonynanus knetok Kyndepa (F4/807) + JIIIC. Mpoaykuus ADK. JleueHue yrmem Mpimiei ¢
OXXUPECHUEM TNPUBOJIUT K YMCHBIICHUIO MPOU3BOJICTBA aKTUBHBIX (hopM kucimopona kietkamu Kymdepa. (Ob’:
reTepo3urotsl no ob reny; Ob/Ob’: romo3urorsr no Ob/Ob reny; +C: rpynnel, NONy4YaBIIKE JICYEHUE YTIIEM B
TeueHue 4 Heleb);

¢ur. 38 - rucroyorus nevyeHu (OKpallMBaHME Ko/utareHa). B Mojenu HeankoroibHOW »KMPOBOH 00Je3HH
NEYCHU C JUETOH, CoJepiKalleil MOJOBMHHYI0O HOPMY METHOHMHA M XONMHA (YacTHYHAas METHOHHH-XOJIMH-
nedunuraas auera, YMXJIJI), yrons yMeHbBIIAET THCTOIOrHYECKUE NPOSBIEHUS (ubpo3a; 3TO CBUIETEILCTBY-
€T O TOM, 4YTO NPUMEHEHHUE YTJI1 MOXKET OBITH CPECTBOM Juis eueHus ¢pudpoza newenu (UMXJ1]/] neneuennsie:
Tonbko auera; YMXJIJI-yrone: auera + JeUeHHUE YIIIEM B TeUCHUE 4 HENEND);

¢ur. 39 - neyeHs; IKcIpeccus reHoB A8 MapkepoB ¢ubdpo3a. B Moxenu HeankoronpHoil xupoBoii 6ome3-
HU NEYEHU C AUETOH, COAEpKAILEH MOJOBUHHYIO HOPMY METHOHMHA U XoauHa (UMXJI/]), yrons cHuxkaer 3kc-
npeccuto reHoB kowtareHa A2 u TGFB1. Oty nanHble CBHAETENBCTBYIOT, UTO YTONb MOXET OBITH CPEICTBOM
A npoduaaktuku Guodposza neueHu (UMXJIJ] neneuennsie: Tonpko auera; UMXJJI-C4: nuera + neucHue
yTIIEM B T€UCHHUE 4 Hesens);

¢ur. 40 - AJIT. B Moaenn HeaaKOroNbHOM XUPOBOH OONIE3HM NEUYEHU C TUMETOH, colepKallet MOoJOBUH-
HYIO HOpMY MeTHOHUHA U XxonuHa (UMXJIJ), Ha3HaueHue yris yMEHBIIAET NOBPEXKACHUS NMEYEHU; 3TO CBUAE-
TEIBCTBYET O TOM, YTO YTOJIb MOXET OBITH CPEJCTBOM IS JICUEHUS HEAIKOTOJIBHOTO OXUPEHHS MNEUCHH.
(UMXIJ] neneuennsie: Toapko auera; YMX/JI-C: nueta + aeucHUe yriieM B TeHCHUE 4 HECTD);

¢wur. 41 - rucronorus neveHu (OKpamMBaHHE FEMaTOKCHIMHOM U 303uHOM, I'&3). B Monenu Heankoromn-
HOH JKUPOBOH OOJIE3HU NMEYEHU C AUETOH, COAepKallei MONTOBUHHYIO HOPMY METHOHMHA U xonuHa (UMX/IN),
yTONNb CHM)KAET HAKOIUICHHME JKUpA B MEYEHH; 3TO CBUACTEIBCTBYET O TOM, HYTO YrOJIb MOXET OBITH CPEACTBOM
JUTA JICUEHUsS HEaTKOTONBHOH upoBoi 6one3nu neueHu. (UMXJJ] neneuennsie: toapko auera; UMXJJI-C:
JIMETa + JIeueHHE YTIIEM B TeueHue 4 Helemb);

¢ur. 42 - rucTonorus neycHU (ONEHKA CTENECHU cTeaTo3a). B Moaeau HeamkoroasHOH KUPOBOH 0OJIe3HU
NEUYEHU C JUETOM, colepKalleil MONOBUHHYIO HOPMY METHOHMHA U xoauHa (UMXJIJI), yroab CHUXKAET HAKOI-
JICHUE XKMpa B NEYEHH; 3TO CBUACTEILCTBYET O TOM, YTO YIrOJIb MOXET OBITH CPEJACTBOM AJIA JECUECHUS HEalKo-
roNIBHOM xupoBoit Oone3nu neuenu. (UMXJIJ] neneuennsie: Tompko auera; YMXJJI-C: auera + neueHue yr-
JIeM B TeueHue 4 Heenb);

¢ur. 43 - GuoxuMus nedeHu. B MoaenM HeadIKkoroipHOM XUPOBOH OOJE3HM NEYEHH ¢ METHOHUH-XOJIMH-
nedunutHoi nuetoit (MXJI/]) yrons yMeHbIIAET MOBPEXKACHUE MICUCHHU, 3TO CBUACTEIBCTBYET O TOM, YTO YTOJIb
MOXXET OBITh CPEJICTBOM JIJIf JIEUEHUS HEATKOTOJIbHOM )HupoBoi 6one3nu neuenu. (HJI: rpynna, He nonyyasmas
neuenust; HJI+C: rpynna, He monyyaBiuas nedeHus + neuenue yraem; MXJII: tompro nuera; MXJJI+C: xu-
BOTHBIE ¢ MX/I/], mony4yaBIIUE JIEUEHUE YTIEM);
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¢ur. 44 - rucromorus neyenu (okparmuBanue I'&3). B Monenu HeaakoroapHOMH )KUPOBOii OOJIC3HU NTEYCHU
¢ METHOHMH-XONMUH-1epunutHoi nuetoit (MXJI/]) yrons cHMXaeT HAKOIJICHUE YKUPA, 3TO CBUACTEIBLCTBYET O
TOM, YTO YTOJb MOXET OBITH CPEACTBOM JIJIS JIEUEHUS HEATKOTONbHOM xupoBoi Oone3nu neueHu. (MXJI/] ne-
JieueHHbIe: ToAbko aueta; MXJ1/I+yrons: xuBotHbie ¢ MX/IJI, nonyyaBuive JeUeHUE YITIEM);

¢ur. 45 - B MOJIeIM HEATKOTOJNBLHON KUPOBOI 0OJIC3HU MEUEHH ¢ METHOHUH-XOIUH-ICOUIUTHON TUETON
(MXJ1J1) yroap yMeHBIIACT TUCTOJIOTUYECKHUE MPOSBICHUS (HUOPO3a, 3TO CBUACTEIBCTBYET O TOM, YTO YTOJb
MOXET OBITh CPEACTBOM A1A neucHus hubpo3a neueHu. (MX]IJ] Heneuennsle: Tompko aueta; MXJ[+yroms:
*)uBOTHBIE ¢ MX /1], nonyyaBune JeUEHUE YIIEM).

ITonpodHoe onucaHue N300peTeHUA

B onucanuy, cmoBo "coaepikats”, UM TaKUE €ro BapUaluM, Kak "cocTosmui" i "Brimovaromuit”, cie-
JIyeT TMOHUMATh KaK BKIIOYCHHE YKA3aHHOTO 3JEMCHTA, IEJOr0 MM CTAAUM, MM TPYIINBl 3JIEMEHTOB, LENBIX
YHCEN WU CTaIUii, HO HE UCKITIOYCHUE TPH 3TOM JIFO0OT0 IPYroro 3JIEMEHTa, IEJIOr0 MM CTaAUU, UIH TPYIIIHI
3JIEMEHTOB, LIETBIX YUCEN UK CTAUM.

Hcnons3yeMblit B TaHHOM ONMUCAaHUM TEPMUH "YHACTUIA YIJIA C KOHTPOIUPYEMOH MOPUCTOCTHIO" IKBUBA-
JICHTEH TEPMUHY "NOpUCTAs YraepoaHas yacTuua'.

B 3HaueHUU, UCTTONB3YIOMIEMCS B JAHHOM M300PETCHUHU, TEPMUH "MUKPONIOpa" OTHOCUTCS K IIOPaM ¢ Tua-
METPOM 2 HM WM MEHEE, IPU U3MEPECHUHM METOJOM aAcOpOIUM a30Ta M METOJIOM PTYTHOM MOPOMETPUH, KaK
onpexaeneno IUPAC.

B 3HaueHUM, UCIIONB3YIOMIEMCS B TaHHOM H300pETCHUU, TEPMUH "Me30mopa” OTHOCUTCA K MOpaM C Tua-
METpoM Ooiee ueM 2 HM U MeHee ueM 50 HM Impu U3MEPEHUM METOIOM aAcopOIMU a30Ta U METOAOM PTYTHOMH
nopoMeTpuH H, kak onpenaeneHo IUPAC.

B 3HaueHMHU, UCTIONB3YIOMIEMCS B TAHHOM H300pETEHUH, TEPMUH "Makponopa" OTHOCUTCS K MOpaM ¢ Tua-
MeTpoM S0 HM uau Gojice MpU U3MEPECHUM METOIOM aJCOPOIMU a30Ta U METOJIOM PTYTHOH MOPOMETPUM U KaK
onpexaeneno IUPAC.

Ccpiika Ha 000U MpPEAUICCTBYIONIMI YPOBEHb TCXHUKU B AAHHOW crenu(UKAMU HE SABIACTCS U HE
JIOJDKHA PACCMaTPUBATLCA KaK NMOATBEPXKACHUE UM yKa3zaHUE B JIF000# npyroii opMe Ha TO, UTO 3TOT YPOBEHH
TEXHHUKU SBIIACTCS YACTHIO OOIIMX 3HAHUI B ABCTPAIMU WU B IPYTOM MECTE.

B nacrosmiee BpeMs acCOPTUMEHT JICUCHUS WM NPOPUIAKTUKH, TOCTYMHBIN IS MallUEHTOB C 3a00JeBa-
HUSMU TICUCHU, orpaHuycH. J[1 MHOTMX MallUCHTOB CAMHCTBCHHBIM BAPHAHTOM SBIACTCS MEpecaaka MEHCHHU,
HO 3¢ (heKTUBHOE TEUCHUE WU MPOGUITAKTHKA, CTOCOOHBIC MPOUTUTEL CPOK KU3HH 3TOU IpyIIe MalUEeHTOB, BCE
eIe OTCYTCTBYIOT. TakuM 00pa3oM, CYIIECTBYET HEOOXOIUMMOCTD B MMOUCKE JICUCHUS UM PEXUMA NPOPUIAKTH-
KU, KOTOPBIE MOTYT OBITh UCIIOJB30BAHEI IS VIYUIICHUS COCTOAHUS IO, CTpaaaomuX OT O0JIC3HH MEYCHH.

DHIOTOKCEMHUS KUIICYHOTO MPOUCXOXKICHHUS 3aHMMAET IICHTPATLHOE MECTO B MATOTCHE3E XPOHUYCCKUX
3a00IeBaHUil IEYEHU U BO3ZHUKACT KAK CICACTBUC OAKTCPUANLHON TpaHCIOKANUMU. JHAOTOKCEMUS YHAaCTBYET B
NaToOreHe3¢ PaHHEH U KOHEYHOU CTaJAuU IUPPO3a, UIPACT KIIOUEBYIO POJb B MATOr¢HE3¢ 00OCTPEHUS XPOHHUYE-
CKO¥ MEUECHOYHO!H HEAOCTATOUHOCTH, CBSI3aHHOM C MOTMOPTaHHON HEJOCTATOYHOCTHIO U BBICOKOH CMEPTHOCTEIO.
Kak nonararot, 310T 3deKT omocpenyercs HapyIUICHUEM PETYIAINE BOCTIATUTEIBHON Peakiuu.

DHIOTOKCEMUS TAKXKE YYACTBYET B MATOTCHE3E IPYTUX 3a007ICBAHUM MEUEHH, TAKUX KaK aJKOrojbHas 00-
ne3nb nedeHu (ABII) u HeamxorompHas sxupoBas 6ones3ns neueHu (HAXBII), a Takxke B maroreHe3e CIIOHTaH-
HOro 0aKTEepUaIbHOIO NMEPUTOHMUTA, FENATOPECHANBLHOIO CUHIPOMA, BAPUKO3HOTO KPOBOTEHYEHHUA, CUHAPOMA TH-
NepAUMHAMUYECKON IUPKYIANUM U TMEYCHOUHOU IJHIedaronaTuid. MHOXECTBO NOKAa3aTeIbCTB NMPUYACTHOCTH
SH/IOTOKCUHA K UMMYHHOI 1UCHYHKIMU KOPPEIUPOBATH C YBEIUYCHUEM YaCTOTHI CIYYACB CEIICUCA B KITMHUKE.
ITarorenes ankoronpHOi Oone3nu neueHu (ABII) HampsaMyro cBs3aH ¢ MeTA0OIM3MOM 3TaHOJA KUIIEYHBIMU
OakTepUAMHU U MPOAYKIHUCH aneTanbaeruna. AleTanbIeru BbI3BIBACT HAPYIICHUEC HOPMATbHON (YHKIIMU KHU-
nieyHoro Oapbepa, Beayliee kK 0aKkTepUanbHOH TPaHCIOKAMU B MOPTATbHEIN KPOBOTOK U OCBOOOXACHHUIO CHC-
TEMHOT'O SHIOTOKCUHA B PE3yJbTaTe BOCMAJICHUSA U TPABMEI NeueHU. HeaakoroapHas xupoBas OONE3Hb NMEYCHU
(HAXKBII) cBs3ana ¢ 6akTepuaibHOIl TpaHCIOKANKEH U SJHIOTCHHBIM IPOU3BOJACTBOM 3TAHOJA BHYTPUIPOCBET-
HBIMH OakTepusMu. [103TOMy B TaHHOM KOHTEKCTE alleTajabJeTU TAKKE MOXET UTPaTh BaXKHYIO POJb B TIOBpE-
JKJIEHUHU CITU3UCTOM.

Kak Ob110 0TMEUEHO BBINIE, OakTepUaNbHAsS TPAHCIOKAIUA, SHIOTOKCEMUS U CBA3aHHAS ¢ HUMHU MMMYVH-
Has/BOCHAUTEIbHAS peakius npuyacTHel k nporpeccupoanuio ABIT, HAXFBII u pa3Butuio ocnoxxHeHUH 1up-
po3a. AHaToMuueckas U QYHKIMOHAIBHAS EIOCTHOCTh KUICYHOrO Oaphepa ABIACTCA KIHOUEBBIM (aKTOPOM,
OMpEIEIAIONIMM CKOPOCTh OaKTepUaNBLHON TPAHCIOKAIIMY U, TAKUM 00pa30M, SHAOTOKCEMUIO. CBA3BIBAHUE TOK-
cUHa OAKTEPUATBHOTO NPOUCXOXKICHUS, TOKCHYECKUX META00UMTOB U JIOKAJTBHBIX IIUTOKHHOB JI0KHO, B IIPUH-
[UIE, YMEHBIIATh MOBPEKIACHUS CIU3UCTOH O0OJOYKM M IHIOTOKCEMHUIO. Pe3ympTaToM 3TOro MOMKHO OBITH
YMCHBIICHUE MOPAXCHUS MEUCHHU, 3aMEAJICHUE POTPECCUPOBaHUS 3a00JICBaHUSA U YIyYIICHUE QYHKIHUU HEll-
Tpodunos. Yacto npuMeHsIOmEics cTpaTerueii A8 YMEHBIICHUSA TOPTAIbHON 3HAOTOKCEMUM SABIISCTCS CENCK-
TUBHAs ACKOHTAMMHAIMS KUNICYHUKA C MOMOIIBIO NEPOpaNbHbIX aHTUOMOTUKOB. OHA MpeacTaBaseT coboil Xo-
POIIYI0 KPAaTKOCPOYHYIO CTPATETUIO, CONPOBOXKIAIOIIYIOCS YMEHBIICHUEM OCIIOXKHCHUM, CBS3aHHBIX C JUC-
dbyHKIMEH NMeYeHH, BKIIOYAS NEYCHOYHYIO SHIEC(ATONnaTHIO, MOPTATbHYIO TUMEPTCH3UIO, TeNaTOpPCHATbHEIM
CUHIPOM U OaKTepUANbHBIH MEPUTOHUT. OAHAKO AAHHBIC, AEMOHCTPUPYIOMIUE YBEIMYCHHE YCTOMYUBOCTH K
AHTUOMOTHKAM M BO3HUKHOBEHHE CyTIepUHGEKIIUI, OTPAHUYHBAIOT POJIb AaHTUOUOTHKOB.
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ABTOpPBI HACTOSIIECTO U30OPETCHUA UCCIIEAOBAIU CIOCOOHOCTh MOPUCTHIX YTICPOIHBIX YACTHII, UMCIOIIUX
KOHTPOJIUPYEMYIO MOPUCTOCTH, aACOPOUPOBATH OUOJIOTMYCCKUE MOJIEKYNBI M MPUMEHEHHE 3TUX YaCTHUI[ JJIA
JICUCHUS WU NpoQUIakTUKK 3a00JCBaHUN NEUeHH, 00ECICUUBAs TEM CAMBIM abTCPHATUBHYIO CTPATETHUIO IO
OTHOIIEHUIO K JICYCHUIO C UCTIONB30BAHUEM OOBIYHBIX aHTUOMOTHKOB.

CrnenoBatenabHO, B OTHOM aCIEKTe HACTOAIICE M300PETCHUE OTHOCUTCS K MOPUCTHIM YTIIEPOJAHBIM YaCTH-
[[aM JUIS MPUMEHCHUS MPU JICYCHUU WU NPOPUIAKTHKE 3a00JICBaHUI NMECUYCHU, IPUUEM, TAHHBIEC YAaCTHUIBI CO-
JepoKaT ME30TMOPh! AUaMeTpoM 2-50 HM U MajTble Makponopsl ¢ auaMeTpoM S0 HM U BhIe. B emie oanoit dopme
OCYILECTBJICHUS HACTOSIIETO U300PETCHUS MOPUCTHIC YIICPOMHBIC YACTUIBI IO HACTOAMIEMY U300PETEHUIO CO-
JIep>KaT MUKPOMNOPEI AMAaMETPOM 2 HM MIIM MEHEE, U ME30IOphl/Majble MaKponopsl ¢ auamerpoM ot 30 mo 500
HM, HO, MO CYILECTBY, HE COMEPKAT ME30MOp AUaMeTpoM Oojee 2 HM U MeHee yeM 30 HM U, Mo CYIIECTBY, HE
colepxar 0OIBIIUX Makponop auameTpom boee S00 HM.

ABTOpBI HACTOANIECTO U300PETCHUS OOHAPYKUIH, YTO TAKHE HEPACCACHIBAIOIIMECS MTOPUCTHIC YTICPOIHEIC
YACTHUIIBI, UMEIOIIUE PETYIUPYEMYIO MOPUCTOCTD JJIS TOTO, YTOOBI 00ECIEYUTh OTHOCUTENHLHO BBICOKYIO JTOJTIO
NOp B IUANa30HE ME30-MaKpOIop, WM B JAMANMA30HAX MUKPO- M MaJIbIX MaKpOIOp, SBISIOTCS MOIXOIANIUMU
afcopOCHTaMH MaTOTCHHBIX MEIHATOPOB, 00CYKAABIIUXCS BBINIC, U CIIOCOOHBI MOJYIUPOBATh PYHKIIUIO MEYE-
HOYHBIX KIeTok Kymndepa, KoTopble MPOAYIUPYIOT BPEAHBIC CBOOOTHBIC paAUKAIIbl, BO3MOYKHO, YePE3 CHUKCHUE
TPAHCJIOKAIIMK JTUTAHAOB TO/UI-MOAOOHBIX penentopoB. [lopucThie yriepoaHble YacTUIBI SBISIOTCS HEpaccachl-
BAIOMIUMUCH U, CIICTOBATEIBHO, OMOCPEIYIOT CBOE NCHCTBUE JOKATBHO HA MOBEPXHOCTU KUIICUHOTO Oaphepa.
OaHAKO B OTJIMYHUE OT OOBIYHBIX HEAACOPOUPYIOMUXCS aHTUOMOTHKOB IOPUCTHIE YIIIEPOIHBIC YACTHILI MO Ha-
CTOAMIEMY M300PETCHUIO, KaK OBLIO MOKA3aHO, HE BIUSAIOT OTPULATEIBLHO HAa POCT OAKTEPUH, KOTOPHIC BAaXKHBI
JUTS IOJICPXKaHUS SKOJIOTHU KUIIICYHUKA.

[Tonyyaemblit OOBIYHBIM MYTEM aKTUBUPOBAHHBINM YTrob (HAMPUMED, FPAHYIMPOBAHHBIM aKTHBUPOBAHHBIN
YToJib), KaK MPaBUIIO, ABASCTCS MUKPOMIOPUCTHIM, UMCIOIUM MOPB! AUAMETpoM MeHee 2 HM (ompenencHue [U-
PAC), ¢ HeOompIUM 00BEMOM TOp B AuManazoHax Me3onop (2-50 HM) unu makponop (6onee yeM S50 HM) UIu
MPaKTHYECKU HE COMCPIKAIIUM MOP B ITUX AUAMAZ0HAX.

ITopucTele yraepoaHble YaCTHILI IS MPUMEHEHHS MO HACTOSAIIEMY U300PETEHUIO MOTYT UMETh OT 20 10
90% o6miero 06beMa MOp, BHIMOJHCHHOTO MOpaMH, UMEIOIUMU CPEIHUN TUaMeTp 2 HM WU MEHbIIE (MUKPO-
nop), 4 75% unu Gonee ocTaBmIerocs oomero oobeMa mop (T.e. 00beMa Mop, KOTOPBINA COCTABIAIOT MOPHI, UME-
IOIIME CPEAHUI auameTp Oosiee, UeM 2 HM), BHINOJHEHHOTO MOPAaMHU, UMCIONIMMHU CpeaHuil nuamerp ot 30 1o
500 HM (Me30MOpHI/Majble MaKpOIOPH).

Taxkum 00pa3oM, MOPUCTHIC YIICPOAHBIC YACTHIBI MOTYT UMETh OMMOJANBHOE paCHpEeCICHUE Pa3MEpPOB
Nop, B pe3yIbTaTe Yero oOmuUil 00bEM NMOpP pacnpeacIaeTCsS MEXIY AUana30HaMUd MUKPOIIOP U KPYTIHBIX ME30-
NOpP/MaJIBIX MaKpOMOp, U, MO CYILECTBY, HE CONCPKUT ME30TOp AUaMeTpoM MeHee 30 HM M OONBIINX MaKpo-
nop. Hamuuue KpymHBIX MaKpONIOp NPEANOUYTUTEIBHO CBECTH K MUHUMYMY, MTOCKOJIBKY TOPHI CO CPETHUM Ha-
MeTpoM Beie S00 HM CHHKAIOT GU3UUECKYIO TPOYHOCTH YACTHUIl U 00CCTICYUBAOT MATYIO UITH NIPAKTHYECKU HE
VIYYIIAEMYIO aJCOPOIHIO.

Kax npaBuno, Mezonops! auamerpom Menee 30 HM cocTtaBisioT 20% ot obmiero odbemMa Nop UM MEHee,
Oonee mpennmoyTuteapHo 15% umu MeHee, eme 6onee npennoutureabno 10% umu menee. Kak npasuno, 60b-
HIME MaKpOIOphI cOCTaBIsAOT 20% 0T 001ero 00beMa Nop UM MeHee, 0ojee NpeAnouTUTeabHo 15% umu Me-
Hee, emie bonee npeanoututeabHo 10% umu menee. Kak mpaBuiio, Me3omnopsl auaMeTpoM MeHee 30 HM U 60JIb-
HIME MaKpOMOPHI BMeCTE cOCTAaBIAIOT 20% OT obmiero 06beMa nop UM MeHee, NPEANnOUTUTEeIbHO 15% nmm Me-
Hee, Ooniee mpenmoutureapHo 10% umu Mexee.

Kak mpaBuno, ot 25 no 70%, npeanourutensHo ot 35 10 60%, 6onee mpeanoyTutensHo ot 45 mo 55%
00m1ero 006beMa MOP COCTABIAIOT MOPBI, UMEIOIMIUE CPETHUN AUaMETp 2 HM UJTH MEHEE.

Kak mpasuno, 80% umu 6onee, mpeanoyrurensHo 85% umu 6onee, 6onee npeAnoYTUTENEHO 90% uau 60-
JIee OCTaBIICTOCsA O0IIET0 00beMa MOP COCTABIAIOT MOPHI, UMEIOIIME cpenHuil tuamerp ot 30 mo 500 M, mpen-
noytutenbHo oT 30 10 300 HM, Oonee mpeanouyTurenbHO oT S0 10 200 HM.

Kak npaBumo, obunmii 06beM mop, U3MEPEHHBINH MO aacopOuMu azora cocrapaser oT 0,5 mo 2,5 CM3/I‘,
npeanoutureasHo ot 1,0 10 2,0 cM’/r, Goree NpeaAnoUTUTEIHHO OT 1,2 10 1,8 em’/r. B oanoit dopMe ocytecTs-
JICHUS HACTOALICTO U300peTeHus o0muii 00beM NOp, U3MEPEHHBIH 1O aAcopOIuK a3oTta, cocraBiser 1,3 mo 1.8
cM’/r. B oHO#T hopMe OCYIIECTBICHHS HACTOAIIETO H300PETeHUs OO 06BEM TTOp, H3MEPEHHbII M0 aAcopo-
MK a30Ta, cocTasaseT 1,3 1o 1,4 eM/r.

Kak npaBuno, 00beM Mop, OTHOCAIIUIICS K MUKPOIIOpAaM, UMCIOIIUM CPEeTHUMA AHaMETp 2 HM MM MEHee,
pases 0,2 eM’/r unm Gonee, npeanoututeasHo ot 0,2 1o 0,5 em’/r, Gonee npeanoururensHo ot 0,3 1o 0,4 em’r.

Kak mpaBuio, oGbeMHAA MIOTHOCTh MOPUCTHIX YIIEPOMHBIX wacT coctaBaser 0,10 r/em® mmm Gonee,
npeanourureasHo 0,15 r/eM’ wiu Oonee, enie npeanoutureapuee 0,20 r/eM’ unu Gonee. Pesynpratom TOrO, YTO
YACTHUIIEI UMCIOT 00Jice BBICOKYI0 OOBEMHYIO IJIOTHOCTD, SBIIACTCA YMCHBIICHHBIH OOIMIUiT 00BEM YTIIEPOTHBIX
YACTHI, HCOOXOAUMBIH AN MEPOPaTbHOTO BBEACHMS, UYTO MOJE3HO, HAPUMED, JUIS BBIITOJHCHUS MAUEHTOM
npeAnucanuii Bpaya. B oaHoit hopMe OCYIIECTBICHUS HACTOAMIECIO H300PETCHUS 00beMHAs IOTHOCTh OPHC-
TBIX YTJIEPOAHBIX yacTul coctasiseT ot 0,10 go 0,30 r/em’, npeanoururensHo ot 0,15 no 0,25 r/eM’, Gonee
npeanoututeasHo ot 0,18 mo 0,22 r/eM’.

B otiuume ot 3toro, B 0fHOI GhopMe OCYIIECTBICHUS U300PETCHUS Y MTOPUCTHIX YTIECPOAHBIX YACTHIL 110

-6 -



038965

MeHble# Mepe 20% o011ero 06beMa Mop COCTABIAIOT MOPHI, UMCIOIME CPEAHUI quameTp oT 2 10 200 HM.

[IpeanoururensHO 4TOGH! MO MeHbIei Mepe 20% o6miero 00beMa NMOp B MOPUCTHIX YTIIEPOJHBIX YaCTH-
[[aX COCTOAIO U3 MOp, UMEIOIUX cpeanuil auaMetp ot 20 10 200 uM, npeanoytutensHo oT 30 1o 200 HM, npea-
noututensHo ot 30 1o 150 HM, 6onee npeanouturensHo oT S0 10 120 HM unu ot 60 1o 100 M. Briaa mop aro-
ro pasMepa COCTaBIAeT OT 00Iero oobeMa Mop MpeanoyYTUTENbHO Gonee 25%, elie NpeanoyTUTeNnsHee Gonee
yeM 30%. COOTBETCTBCHHO, TOPHI BHIIEYKA3aHHBIX Pa3MEPOB COCTABIAIOT OT 25 10 75% obuiero o6beMa mop,
npeanoutTutTeasHo ot 30 1o 60%, npennoutureabHo ot 30 no 50%, 6oxee mpeanoyturensHo ot 30 10 40% 00-
niero oobeMa nop.

[TopucThie yriepoaHbIC YaCTUIBI IS TPUMEHEHUA N0 HACTOSAIEMY U300PETEHUIO MOTYT TAKXKe BKIIOUAThH
MUKPOTIOPBI, UMEIOIKE cpeaHuil quaMeTp oT 0,6 10 2 HM. BKIaa TakuX MUKPOMOP MO OTHOIICHUIO K 00HIEMY
00BEMY TOP MOXKET COCTaBNIATh 10 50%, Hanpumep oT 5 1o 30%.

[TopucThie YraepoaHbIC YACTUIBI MOTYT TAKXKE BKIIOYATH OONBIIME MAKPOMOPHI, UMEIOLIME AUaMeTp 60-
nee ueM 200 HM, HampuMmep 6onee SO0 HM. Bxyaa Takux Makpomnop, uMeronumx auameTp 6osee yem 200 HM, 1o
OTHOIIEHUIO K 00IIEMY 00bEMY ITOP MOXKET COCTABIATE 10 74%, Hanpumep ot 25 no 70%.

[IpeanouTuTeapHO, YTOOB! 00U 00BEM MOp, UMEIOMIUX cpeaHuil uamerp ot 30 mo 150 HM, cocTaBman
ot 0,2 10 2,0 CM3/I‘, npeanoutureasHo ot 0,5 10 1,5 eM/r.

Koraa 4acTuiel JOMOMHUTEIBHO COACPKAT MUKPOTOPHI, OOIIK 00beM MUKDPOMOP, UMEIOMIUX CPeTHUM
muaMmetp ot 0,6 1o 2 HM, cocTaBAeT npeanoutureapao otr 0,01 mo 1,5 eM/T.

Koraa yacTunsl JOMOTHUTENBHO COACPXKAT OOMBIIME MAKPOIOpHI, 00Ul 00bEM MaKpONop, UMEIOIMX
cpenHuil auameTp 6onbIre yem 200 HM, COCTAaBIACT MPeANOYTUTENBHO OT 0,2 10 2,0 em/r, NPEAMNOUYTUTEILHO OT
0,2 1o 1,0 eM’/r.

B oxHoit HauGonee mpeanOYTUTENHHON (OpME OCYIECTBICHUS HACTOANIEr0 U300PETCHUS NOPUCTHIE YT-
JICPOIHBIE YACTHUIIBI A MPUMEHEHUS MO HACTOAIEMY U300PETCHUIO UMEIOT CBOMCTBA, H3OKEHHBIEC HUXKE.

Pazmep maxponop cocranset 0,5-2 HM.

ITnoma s noBepxHocTH 1o Metoay BAT coctasmser ot 700 g0 2000, mpeanoututenso 1000-1500 mM/r.

006BeM Mukpomnop nop cocraBmset ot 0,1 10 1,1 e, npeanoututensHo ot 0,3 1o 1,0 eM/r.

Pazmep mMezomop/mMakpomnop Maioro pazmepa coctaiaeT 30-500 am, npeanoutureasHo S0-300 HM.

OGBeM Me30Mop/MaKpOIOp MATIOro pasMepa coctasaster ot 0.8 10 2,5 eMV/T.

O6mwmit 066eM nop cocrapaser ot 0,9 mo 3,5 eM /T, npeanouTuTeasHo ot 1,1 10 2,0 em’/r.

Homnst mukponop (% ot o6bema) coctaBisieT ot 27 10 29%.

B onHo# (hopMe OCYIIECTBICHUS HACTOAIETO U300PETECHUS B MOPUCTHIX YIIEPOAHBIX YaCTUIAX IS NPH-
MEHEHHS M0 HACTOAIIEMY H300peTeHUI0 Mo MeHbliel Mepe 20% obuiero oGbeMa Mop cOCTaBAsIOT NOPBI, UMe-
tomue cpennuii auamerp ot 20 1o 200 M 1 ot 20 10 90% oT 061IEero 06beMa NOp COCTABISIOT NOPHI, UMEIOIIUE
CpeAHUH nuaMeTp 2 HM MJIM MeHee, a MeHee yeM 75% ocTaBiierocst odmero oo0beMa rnop cocTaBIAIOT MOPHI,
uMerommue cpeanuit auamerp ot 30 1o 500 HM.

B onHo# (hopMe OCYIIECTBICHUS HACTOAIETO U300PETECHUS B MOPUCTHIX YIICPOAHBIX YaCTUIAX /IS TIPH-
MEHEHHMS N0 HACTOAIIEMY U300pETeHUIO T0 MeHbIeit Mepe ot 20 10 90% obiero oobemMa Mop COCTABISAIOT NO-
PBI, UMEIOIIME CPEAHUN AMaMETpP 2 HM MM MeHee, a 75% unu 6oree ocraBuierocs oo1ero oobemMa nop cocras-
JIAIOT MOPBI, UMeromue cpeanuit auametp ot 30 1o 500 HM, HO o MeHbIIei Mepe 80% ot obmiero oobeMa nop
COCTaBIAIOT MOPHI, KOTOPBIE HE UMEIOT cpeaHuil nuameTp ot 20 1o 200 HM.

[TopucTocTh YT MOXKET ObITH U3MEPEHA € TOMOILBIO PTYTHOM MOPOMETPUHU (HATIPUMED, C UCTIONB30BAHU-
€M aBTOMATHYECKOTO PTYTHOIO HHTPY3UOHHOTO MOPO3UMETPA, TAKOTO KaK aBTOMATUUECKUM PTYTHBIM UHTPY3HU-
oHHBII mopo3uMeTp PoreMaster® (Quantachrome Instruments)) u/uiu ra3ocopOIUMOHHOrO aHamu3aTopa (Ha-
IpUMeEp, € UCMOJB30BAaHUEM Ia30-acOPOLMOHHOrO aHamu3aTopa Autosorb (Quantachrome Instruments)).

MeTton pTyTHOI MOpOMETpUM U3MEpAET NOphl Golee yeM 2 HM, B HACTHOCTH Gojee yeM 20 HM, a raso-
COpOLMOHHBI aHATH3 HUCMONB3YETCs AN U3MEPEHUA MUKPOIOP U ME30mOop U B lenoM obecrneuuBaeT 3ddek-
TUBHbBIC M3MEPEHUS MOPUCTOCTU A MOP, UMEIOIUX cpeqHuil auameTp ot 0,5 10 50 HM, MO3TOMY HCIIONB30Ba-
HHUEe 00OMX METOJOB MOXET SBIATHCS HEH3OEXKHBIM, OCOOCHHO A8 U3MEPEHMS HACTHIl, UMEIOIIUe OMMOaaNb-
HYIO MOPUCTOCTH, KaK OMHUCAHO BbIIe. Pe3ynpTaThl Bhiie SO HM, MOJYUEHHBIE IO METONY aACOPOLUH a30Ta, He
MOT'YT COOTBETCTBOBATh JaHHBIM, MOJYYCHHBIM ¢ MOMOIBIO METOAA PTYTHOH mopoMeTpuu. B ciayuae Hecoot-
BETCTBUS PE3YJBTATOB M NIOP CO CPETHUM JUaMeTpoM Oonee S0 HM clIeayeT UCIOIb30BATh Pe3YIbTaThl, OTY-
YEHHBIC METOJIOM PTYTHOH TOPOMETPHUH.

dur. 2 Moka3pIBACT U3MEPEHUS 00beMa NOp HAaUbOIEE KPYIIHBIX MaIbIX MAKPONOpP B YACTUIIAX MO HACTOS-
mEMY M300PETEHUIO TAK, KaK 3TO NPETYCMOTPEHO METOJOM PTYTHOH MOpOMETpUU. MHUKPOMOPH! HE BUIHBI Ha
¢ur. 2, MOTOMY 4TO METOJ PTYTHON MOPOMETPUU U3MEPSET MOPHI Gonbiie yeM 2 HM. Dur. 1 nokassiBaeT 3BO-
JIONUI0 00beMa a30Ta B Mopax <2 HM U mopax ¢ pa3Mepamu B auanasone 50-500 um ans yrioa TE7 kax dyHk-
IO OT o0rapa (CTeneHb aKTUBALUH).

HsMeHeHnue o6beMa pTYTH B MOpax B 3aBUCUMOCTH OT aKTHBAIMU Moka3aHo Ha ¢ur. 4. Koraa oobeM pryTu
B [IOPAX H3MEPACTCA B CAMHHUIAX CM'/T, TO MMECTCA SBHOC 3HAYHTEIBHOE YBETHYCHHE 06BEMA IIOP B 3aBHCHMO-
¢t aktuBanuu. OMHAKO 3TO OTPAXKAET, MPEXK/IC BCErO, YMECHBIICHUE MUIOTHOCTH B 3aBUCUMOCTH aKTHBAIUU.
ITpu ucnonb3oBaHUM 00bEMA, KOTOPBIH TYHIIE BCErO OTPAXAET U3MEHEHUS CTPYKTYPHI, 00bEM MajbIX MaKpo-
MOp OCTACTCHA MOCTOSHHBIM NI BCEX YPOBHEH aKTUBAlMU, T.¢. NPU AKTUBAUUU YBEIUYUBACTCS TOJIBKO 00BEM
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MHKPOTIOP.

Pe3ynpTarhl, NOMyUEHHBIE METOJIOM PTYTHOM MOPOMETPUM, MOTYT OTPaXXaTh AaHHBIE 1S MOP ¢ GOJIBIIUM
JHaMETPOM, KOTOPbIE COOTBETCTBYIOT MYCTOTAM MEXAY MOPUCTHIMU YTIEPOJAHBIMH YaCTUIAMH, U HE OTPAXKAIOT
pa3Mep Mop BHYTPH YINIEPOAHBIX yacTull. Claea0oBaTenbHO, OYAET CylecTBOBATh d()(HEKTUBHBIN 00bEM MaKpo-
NIOp 3KBUBAICHTHBI ~35% o0beMa MUKpocdep, OTHOCAIIMICA K MYCTOTaM, MPUYEM pa3Mep 3THX MYCTOT CO-
craBnsaeT ~20% ot pasMepa Mukpochepsl. TakuM 00pa3oM, pe3yiabTaTaMu PTYTHOH MOPOMETPUU, COCTABIIIO-
mumu 15% pasMepa Mukpochep unu donee, Hanpumep 20% pa3zmepa Mukpochep umu 6onee, MOKHO NMpeHED-
pedb MPU paccMOTPEeHUH nopuctocTd. HanpuMep, yraepoasbie yacTuisl pazMepoM 250-500 MKM MOTYT UMETh
pa3Mep NyCTOT MEXY YaCTUIAMU, OTPAKEHHBIH B TAHHBIX 06 00beMe PTYTH, paBHbIH 0k010 50-100 MKM.

Kak mpaBuio, 06beM GOJBIIMX ME30MOp/MaIbIX MaKpPOIOp N0 OTHOMICHUIO K Macce, ONPEAEICHHONH METO-
JIOM PTYTHOI opoMeTpui, cocTapmsiet 0,60 cM’/r, MpeAnoUTHTEILHO BEIe eM 1,1 cM*/r i, Goee mpeanoyTH-
TEIILHO, BBIIIE YeM 1,5 eM/T.

MeTtoauka ra3ocopOUHOHHOTO aHaIM3a, KOTopas UCIOIb3YeTCs AT UBMEPEHUS MUKPOIOP, NPeACTaBIsIeT
c000ii, Kak MPaBUJIO, aHANU3 MPU MOMOIIY aJCOPOIUH a30Ta.

KonuyecTBo MUKPOMOp B YriAX MOXET OBITh YBEIMUCHO NMYTEM aKTUBALMM, a U3MEHEHHE IIOAny IMo-
BEPXHOCTH M 00bEMa MOp NPHU aKTUBAUM MOKa3aHO B Tabu. 2. IlpeanouTurensHo, 4ToObl MOPUCTHIC YIIepoI-
HBIC YACTHUIBI UMENH YACTbHYIO IUIOIAAb MOBEPXHOCTH, H3MEPEHHYIO ¢ noMomipio Metoaa BOT (Meton Bpy-
nayspa-Immera-Ternepa), paHyio o Menbeit Mepe 700 M%/r. YeabHas MIOMAb TOBEPXHOCTH MOXKET Mpe-
Boimath 900 M*/r; Kak npaBuio, npeseimaet 1000 M/r. B oaHoit (hopMe OCYILIECTBICHUS HACTOAIIEro U300pe-
TeHUA YAeabHAs UIOMIAIh TOBEPXHOCTH cOCTaBaeT Gomee 1200 M%/r. Ilogxoasmme pasMepsl yAeIbHOI Moma-
[ TIOBEPXHOCTH HAXOAATCA B Ananasone ot 1000 10 2500 M*/r, npeanourtutensuo ot 1400 10 2000 m*/r. B oa-
HOI (hopMe OCYIIECTBICHHUS HACTOAIIETO U300PETEHUS YAeNbHAs MIOMAAb TOBEPXHOCTH cocTaBmieT ot 700 10
2000 M*/r, kak npasuzo ot 900 10 1400 M*/r, npeanoututensro ot 1000 1o 1200 M%/r. B apyroit hopme ocyme-
CTBIICHMS HACTOANICTO M300PETEHHS yaAeIbHAS MIOMALs MOBEPXHOCTH cocTaBnseT 1200 M%/r umn Memee, Ha-
npumep ot 700 10 1200, ot 900 10 1200 M*/r mim ot 1000 10 1200 M*/r.

[IpeanoyTuTeIbHO, YTOOH! MOPUCTHIE YIICPOJHBIEC YACTHIBI UMENH cpenHuil tuameTp ot 2 1o 2000 MKM,
Hanpumep ot 50 1o 2000 MM, ot 200 no 1600 MxM umu ot 100 1o 1000 mMxMm. Takum 06pazoM, MOAXOAAIIME
YACTUIBI MOTYT MMETh CpeIHMI auaMerp, Hampumep, ot 200 1o 600 MxM, npexnourutensHo oT 250 no 500
MKM. [[pyrue noaxoasmue 4acTHIBI MOTYT UMETh cpeaHuit auaMerp ot 1000 1o 2000 MKM, MpEANOYTUTEIHHO
ot 1000 mo 1500 mMxM. OnHAKO MPEANOYTUTEIBHBIMU ABIAIOTCS YaCTUIBI, UMEIOIUE cpeaHuil quaMerp 1000
MKM UM MeHee. Pa3Mep yacTuil MOXKeT ObITh U3MEPEH ¢ MOMOIIBI0 METO/1a JIa3epHON TUdpaKIUK (Hampumep, ¢
MIOMOIIBIO aHATH3aTopa pa3MepoB yactull Malvern (Malvern Instruments)).

[IpeanoyTuTebHO, 4TOOB! MOPUCTHIE YTICPOAHBIC YACTHUIBI NPEACTaBIAIM co00H Mo hopMe cdhepuueckue
YACTHUIIBL.

B onnoii hopMe ocylecTBICHUS HACTOSAIIETO U300PETECHUA NOPUCTHIC YTIIEPOIHBIC YACTUIBI MOTYT OBITH
MOBEPXHOCTHO MOAU(DUIMPOBAHBI NI TOTO, YTOOBI U3MEHUTh MX aJCOPOIUOHHYIO EMKOCTh MO OTHOIICHHUIO K
OHONOrMYECKUM MOJIEKYIaM.

[TopucTble YraepoaHble YaCTHIBI MOTYT OBITH B BUJEC HEMOKPHITHIX YacTHIL. JIIs TaKUX HEMOKPHITHIX MO-
PUCTBIX YTJICPOIHBIX YACTHI[ A0Ka3aHa OMOCOBMECTUMOCTh. ANBTEPHATUBHO, YaCTHIBI MOTYT OBITH MOKDBITHI
JJIS TOrO, YTOOBI KOHTPOJIMPOBATh BBICBOOOXKICHUE U3 HUX M UX aACOPOLUOHHBIE cBolicTBa. Hampumep, yactu-
bl MOTYT OBITh MOKPBITHI IIICHKOH, KOTOpas JeJacT BO3MOXHBIM MpeoOIaaatoliee BEICBOOOXKACHUE B TOJCTOM
KUIIKE.

[TopucTble yriepoaHble YaCTHIBI AT MPUMEHEHUS MO HACTOSAIIEMY H300PETEHUIO MOTYT GbITh NOJNY4EHbI
JOOBIM MoaxoasmM crnocodom. Ioxxonsmue cnocoOs! omucansl, HanpuMep, B matente WO 02/12380.

Hacrosmee n3o0pereHue Takke OTHOCUTCS K CIIOCO0Y JIeueHUs MITM Npo(unakTHKK 3a060NeBaHuil neyeHH,
BKITIOYAIONIEMY BBeICHUE 3((EKTUBHOIO KOJIMYECTBA MOPUCTHIX YTIEPOAHBIX YACTUII, B KOTOPBIX MO MEHbIICH
Mepe 20% oT o0mero oobeMa Nop B HUX COCTABIAIOT MOPHI, UMEIOIIKE CpeAHuit nuamerp oT 2 10 200 HM; a
TAKXKE K UCTIOIH30BAHUIO MOPUCTHIX YTJICPOIHBIX YACTHII, B KOTOPBIX IO MeHble# Mepe 20% ot ob1iero o6beMa
TIOp COCTABIAIOT MOPBI, UMEIONIME CPEAHUI quaMeTp oT 2 10 200 HM, PU MPOU3BOJCTBE JEKAPCTBEHHOTO Cpel-
CTBa JUIA JCUCHUS WM MPOMUIAKTUKM 3a00JCBaHUI MEUCHHU, TPUUEM MOPUCTBIC YIICPOJHBIC HYACTUIBI MPE-
CTaBJIAIOT COOOH, NPEAMOYTUTENBHO, TAKUE YACTHUIIBI, KAK OMHUCAHO BBIIIE.

[IpurotopieHue chepUuecKUX YTIECPOAHBIX MHUKpOchep ¢ GUMOAATBHOM MOPUCTOCTHIO, MONTYYCHHBIX M3
(heHOIBHOM CMOJTBI.

B cBsA3H ¢ HacTOANUM H300pETEHHEM CYILECTBYIOT 7Ba TUNA Makponop. B Makponopuctsix Mukpochepax
OHHU PACIOJIOKEHB! BHYTPU MUKpOCHEphl 1 00pa3yroTcs ¢ IOMOIbI0 nopoodpa3oBateneit. Mx pasMep, xak mpa-
BUNO, coctaBieT 30-500 uM, mpeanouturensHo 50-300 HM.

Kak npaBuio, HCMOAB3yeTCs KOMIIO3UIMSA CMOJBI MPEANIECTBEHHUKA, KOTOPas COACPKUT 3HAUUTENBHYIO
J0I0 NopoobpasoBarend, HanpuMep 250 yacTell 3THICHINIMKONSA MM ApYroro nopoodpaszopatens Ha 100 yac-
Tell KOMIOHEHTOB, 00pa3yIoIUX CMOMY, XOTS BBICOKas MOPUCTOCTh MOXET OBITh TAKXKe NOCTUTHYTA 3a CHET
UCIONB30BaHUA TAKUX 1006ABOK, KAK MOUEBHHA B COYETAHUH C ITUIICHITTUKOICM.

ITarent US 2008025907 Al (Tennison et al.; comepxaHHEe KOTOPOTO BKJIIOYCHO B HACTOSIIECE OMUCAHUE
IIYTEM CCBUIKH) OMUCHIBACT U3TOTOBICHUE ME3OMOPUCTON CMOJIBI MIPU MOMOIIM KOHACHCAMU HYKICO(DUIBHOTO
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KOMIOHEHTa, CoepKamero heHonpHOe COeIMHEHUE, UITH (EHOIBHON KOH/ICHCAIMY TIPETOIMMEpPa 0 MEHBIIEH
Mepe ¢ OTHUM 3JEKTPO(DUIBHBIM CIIMBAIOIIMM areHTOM, BBIOPAaHHBIM U3 (opManbaeruaa, napagopmaibaeruaa,
¢bypdypona u rekcaMeTHICHTETpAaMHHA B NPUCYTCTBUU NOPO0Opa3oBareis, BEIOPAHHOTO M3 TPYIIBI, COCTOS-
meit u3 auona (HampUMep, STHICHTIIMKONA), IPOCTOro 3dupa auona, NUKIMYECKOrO CIOKHOTrO 3¢upa, 3aMe-
IIEHHOTO [IUKJIMYECKOTO CJIOXKHOT0 3(Hpa, 3aMENEHHOI0 IMHEHHOT0 aMu/1a, 3aMEIEHHOTO IIMKJIMYECKOTO aMHU-
Ja, aMHHOCIIUPTA, M CMEIIMBAHUA JTIOOBIX COCTUHEHUH U3 YKa3aHHBIX BBIIIE, C BOAOH ¢ 00pa30BaHUEM CMOIBI.
ITopoobpa3zoBaTens MPUCYTCTBYET B KONMU4ECTBE, 3PHEKTUBHOM 1A MPUAAHUA CMOJIC MAKPOMOPUCTOCTH (Ha-
npuMep no Menbleit Mepe 150 mac.u. mopoobpasoBarens ucnonp3yercs i pactBopeHus 100 mac.y. cyMMBI
KOMIOHEHTOB, 00pa3yIoIMX CMOIY, T.€. HYKICO(PUIHHOIO KOMIIOHEHTA IJIIOC 3JIEKTPOPHUIHLHOTO KOMIOHEHTA),
IPUYEM OH YIAIAETCS U3 MOPUCTOM CMOJIBI MOCIE KOHACHCAMM MYTEM KacKaJHOM MPOMBIBKH BOJIOH MM Baky-
YMHOH CYILKHU.

[TonyueHHas cMoJa MOXET OBbITh NIOBEPrHYTa OOXKHUTY NMPU HAIPEBAHUU B MHEPTHOH aTtMocdepe 10 TeM-
nepaTypsl o MeHbmiei Mepe 600°C st TOro, YToOBl NOTYUYUTH MAaTEPHUAII, UMCIOIUI OUMOATBHOE paclpene-
JICHUE TIOp, MOPUCTYIO CTPYKTYPY, KOTOpas NpH OLECHKE METOJAOM aJcOpOIMH a30Ta COAEPKHUT MUKpPOMOPH! U
ME30MOphI MIIM MaKpoNopkl. 3HaueHHe AuddepeHnnana o6beMa nop Mo OTHOIIEHHUIO K JIorapu(My paauyca mop
(dV/dlogR) nns Me3zonop Bbme, yeM 0,2, o MeHbIIEH Mepe, I8 HEKOTOPBIX 3HAUYEHUH Pa3MEpoB MOp B Mana-
30He 20-500 A. Me30onmopucTslit yroms MOXKET UMETH TIOmAaAL MOBEPXHOCTH no MeToay BT, pasuyio 250-700
M/r Ges akTuBanui. OH MOXET ObITh AKTHBHPOBAH MYTEM HATPEBAHUS CTO TPH BHICOKOI TEMIEPAType B MPH-
CYTCTBHMHM JUOKCHJA YTICPOaa, BOASHOTO Napa UM UX CMECH, HalpuMep, NYTeM HarpeBaHUs ero B MPUCYTCTBUH
auokcuaa yraepoaa npu remneparype Boime 800°C. Ilocne 3Toro oH MOXET UMEThH IUIOMAAb TOBEPXHOCTH 10
2000 M%/r 1 qaxe eme Boime, Hampumep 1000-2000 M%/r. Mcnons3yeMblit 31ech TePMUH " IIOMA1b TOBEPXHOCTH
no Merony BOT" onpenenen bpynayspom, OmMmerom u Temnepom (B3T) B coorBerctBUM ¢ ASTM D1993-91,
cm. Takxe ASTM D6556-04.

Jlnst neneit HaCTOAIIETO H300PETEHUS ABISCTCS NPEANOUYTUTEILHBIM UCIIONB30BATh TMOKCHT YIIEpo/a.

HykneounbHbIi KOMIOHEHT ()EHOIBHBIX CMOJL.

CMOMNBI 11 M3TOTOBJICHUA YIJIIEPOJHOrO MaTepuUana MOTYT ObITh MOJYHCHBI U3 JIHOOBIX HCXOMHBIX MaTe-
puanoB, onucaHHbeix B nareHTe US 2008025907 Al. HykneoduapHbIe KOMIOHEHTH MOTYT COACPKATh (CHOM,
6uchenon A, ankuiadeHonsl, HapuMep Kpe3ou, TMEeHObl, HAMPUMEP PE30PIUH U THIPOXHHOH U aMUHO(EHO-
JIBI, HATPUMEP M-aMHHO(EHO.

[IpeaAnoYTUTENFHO HUCMONIB30BATH B KAueCTBE HYKICO(PUIBHOTO KOMMOHEHTa (DEHOJBHBIH HOBOJAK HIH
APYTOii OX0XHUT OTUrOMEPHBIi HCXOMHBIA MaTepua, KOTOPbIH, MOCKOIBKY OH YK€ YaCTUYHO MOJUMEPU30BaH,
JIETaET MOJUMEPHU3AIMIO 10 HYXKHOI CMOJIBI MEHEE 3K30TEPMUUECKOH, U, CIEA0BATENBHO, Oojee ynpaBisieMoit
peakuueil. [IpeAnouTUTEIRHBIC HOBOJAKU UMEIOT CPEIHIO MONEKyIsapHyio Maccy (CMM) B auanazone ot 300
10 3000 no cmiuBaHMA (COOTBETCTBYIOIIYIO CTEMCHU MOIMMEPH3ANUU MO OTHOWICHHIO K (eHony okono 3-30).
Hcnonp3yrolmuecss HOBOIAYHBIE CMOJIBI MOTYT ObITh TBEPABIMU BELIECTBAMH C TEMIEPATypoil MiIaBieHus B 00-
nmactu 100°C. HoBonauHbie cMOJIBI ¢ MOJIEKYIIApHOM Maccoit meHee 2000, mpenmouturensHo MeHee 1500, obpa-
3yIOT CIIMTBIE CMOJIbI, KOTOPBIE IPH 0OXUIe UMEIOT TCHICHIIMIO 00pa30BBIBATh YTONb C 3aJaHHBIM pacnpeaere-
HHEM pa3MEPOB IOp NPH HCIIOIH30BAHUH MEHBIIMX KOIUUYECTB MOopooOpa3oBaTens. HoBonaku TepMuuecky cra-
OUNIBHBI B TOM, YTO OHM MOTYT OBITH HArPETH! O PACMIaBICHUS U OXNAXKACHBI TaK, YTOObl OHH MOBTOPHO 3a-
TBepAEIU 0e3 CTPYKTYPHBIX W3MeHeHHH. OHU CHIMBAIOTCSA MyTeM J00ABICHUA CIIMBAIOIIMX ar€HTOB U HArpeBa.
[ToTHOCTBIO CHIMTBIE CMOJIBI ABNAIOTCS HEMNABKUMHU U HEPACTBOPHUMBIMH.

ITockonpky KOMMEpUYECKHE HOBOJAKH B OCHOBHOM IOJYHAIOT C UCIIOJB30BaHUEM (eHoNa U hopMaibIeru-
712, TO MOXHO MCIONB30BaTh Pa3HO00pa3Hble MOAUGUKAIIMY PearcHTOB Ha CTauH (JOPMUPOBAHHUS NPENOIUMEPA
JJIsL TOTO, YTOOBI BBECTH PAA PA3IMUHBIX (HYHKIMOHATBHBIX KHCIOPOAO- U a30TOCOACPXKAIIMX IPYNN U CAUTOB
1151 00pa3oBaHus nonepeyHoi cBs3u. OHU BKIIOYAIOT, 6€3 OrpaHUyueHHH:

(a) aByxaroMHble (hEHOJNBI, HATPUMED PE3OPLUH U THAPOXMHOH. Oba sABIAI0TCS Oo0Jee PeakIMOHHOCTIO-
COOHBIMH, YeM ()EHONT M MOTYT MPUBECTH K HEKOTOPOMY CIIMBAHHUIO HA CTaJUM MPOU3BOACTBA MPEMOIUMEpA.
KpoMe Toro, MoxHO BBECTH 3TH COETUHEHHUS B CTAJAMHU CIIMBAHHSA, YTOOBI 00ECIICUUTh pa3IMYHbIE TYTH 06pa3o-
BAHHUs MONEPEUHBIX CBA3CH. DTO TaKKE YBEIHMYMBACT KOJUYECTBO KUCIOPOAOCOAECPKAMMX (DYHKIMOHATBHBIX
IPYII B CMOJIaX.

(6) asoTcoaepxalye COCTUHEHHUS, KOTOPBIE SBIAIOTCA aKTUBHBIMHM B PEaKIMM MOJUKOHACHCAIUH, TAKUE
KaK MOYEBHMHA, apOMATHUYCCKUE (AHUIIMH, M-aMHUHO(DEHOI) U reTepoapoMaTuyeckue (MeIaMHH) aMHHBL. DTO MO-
3BOJIAET BBOJAUTH OMNPEIECICHHBIC TUIBI a30TOCOACPKAMUX (PYHKIMOHATBHBIX TPYNI B UCXOMHBIM moauMmep U
KOHEYHBIH YTOJb U BIMATH HA Pa3dBUTHE ME3OMOPUCTOH CTPYKTYPHI Kak CMOJ, TaK M KOHEYHBIX yrieil. Taiwoke
KaK TUAPOXMHOH U PE30PIMH, BCE a30TCOACpKAIME HYKICO(PUIbHbIE MOAUPUIMPYIOIIUE PEareHThl, KOTOPHIE
MOTYT OBITH UCMONB30BAHbI, UMEIOT JBa MM GONee aKTHBHBIX IIEHTPa U ABIAIOTCA GONice aKTUBHBIMHU B PEaKIUH
KOH/ICHCAIlMH, YeM ()EHOJT MM HOBOJAYHBIE CMOJIBL. DTO O3HAYAET, YTO OHHM MEPBBIMH BCTYNAIOT B PEAKIHIO C
NEPBUYHBIMH CIIMBAIOIMMY areHTaMH, 00pa3yIoIIMMH BTOPUUYHBIE CIIMBAIOIME ATCHTHI 11 Situ.

HyxneodunpHbIil KOMITIOHEHT MOXET OBITH NPEAOCTABIEH CAMOCTOATEIBLHO MM B COUETAHUU C KaTalu3a-
TOPOM MOJUMEPHU3ALUHU, KOTOPBI MOXKET OBITH ¢1a00# OpraHuuecKkoil KUCIOTONH CMEIUBAIOIIEHCS ¢ HOBOJIAKOM
W/HIIK pacTBOPUMO#H B MopooOpaszoBarelie, HANPUMEP CANMIMIOBOH KHCJIOTOMH, MaBeaeBoil kucaoToi uim ¢ra-
neBoil KucI0ToU. I10CKOIBKY OHH MOTYT OBITH HCMOJB30BAHBI B HACTOAIIEM H300pPETCHUM, MPUMEHEHUE OJTHOTO
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¢eHona ABIAETCS MPEANOYTHTENBHBIM I TOTrO, YTOOBI CBECTM K MHHMMYMY KOHIIEHTpalMI0 Goiee THapo-
(UITBHBIX YYACTKOB.

KonnenTtpanus HoBoiaka B MOpooOpa3oBaTelic MOXET OBITh TAaKOH, YTOOBI B COUETAHUM C PACTBOPOM
CIIMBAIOIIETO arcHTa B TOM K€ MOpooOpa3zoBaTese 00Iee MacCOBOE COOTHOIIEHHE MTOPO0Opa30BaTENS M CMECH
"HOBOJIAK + CIIMBAIOIIMHI areHT" 65110 paBHO 1o MeHbIed Mepe 150:100 no macce. PakTHyeckue COOTHOMIECHUS
HOBOJIAaK 1Op000pa3oBaTeNb M CIIMBAIONIMH areHT: NMOpooOpa3oBaTeNlb YCTAHABIMBAIOTCA B COOTBETCTBUH C
yno0CTBOM NpPUMEHEHHS, HapUMep B ciydae crnocoba, onucanHoro B natente WO 2008/043983 (Tennison)
COTJIACHO IKCIIIyaTallMOHHBIM TPEOOBAHUAM K 00OPYAOBAHUIO MO MPOHU3BOACTBY MHUKpOCGhEpP KOHTPOIUPYETCH
BA3KOCTH PAaCTBOpPA HOBOJAK:TOPO0OPA30BATENs TAKMM 00pa3oM, YTOOBI OH OCTABAJICS NPHUTOJHBIM /I IepeKa-
YHUBAHMA, ¥ COOTHOILCHUE CIIMBAIONIMH areHT:MopooOpa3oBaTeIh TAKUM 00pa3oM, 4YTOOB! CIIMBAIOIIMH arcHT
0CTaBajcs B pacTBOPE MO BCEMY 000pY10BAHHIO.

CruuBaronye areHThl A (PEHOIBHBIX CMOJI.

CumMBaromuii areHT OOBIYHO UCMOAB3YIOT B KoauuecTBe OT 5 no 40 wacreil mo macce (Mac.u.) Ha 100
Mac.4. HyKJIeo(HIbHBIX KOMIIOHEHTOB, HAIPUMEDP HOBONaka. M MoxeT ObITh, HAPUMED, allbJIETUA, B YACTHO-
ctu popMmanpaerua unu Gyphypon, Takke UM MOXKET OBITh IeKCAMETHICHTETPAMUH (YPOTPONHUH), UM THAPO-
KCHUMETHIMPOBAHHBIN MENaMUH.

[IpenmouTHTENBEHO HCTIONB30BAThH B KAYECTBE CIIMBAIOIIETO areHTa ypoTponuH. [l monepeyHoro cuusa-
HMS HOBOJIAYHO! CMOIIBI €T0 NMPEINOUTHTENBFHO UCTIONB3YIOT B KoauuecTBe oT 10 1o 25 mac.4., Hanpumep, npu-
MepHO oT 15 mo 20 Bec.u. yporporuna Ha 100 mac.4. HOBoJaka. D10 obecneyuBacT (GOPMUPOBAHHE TBEPAOH
CMOJTBI C MAKCUMAJIBHOH CTENEHBIO CHIMBKU M 00CCIEUUBAET CTAOUMIBHOCTD CTPYKTYPHl MaKpoOIop NpH IMocie-
JYIOIIEM yIaJIeHUH OPooOpa3oBaTes.

ITopooOpa3oBaTenu.

ITopooOpazoBarens Takke AEHCTBYeT kak pacTBopurenb. IloaTomy nopooOpa3oBarens NMpeaNnOYTHTEIHHO
UCTIONB3YIOT B KOJUYECTBE, JOCTATOYHOM JUI PACTBOPEHUS KOMIIOHEHTOB CUCTEMBI CMOJIBI; MAaCCOBOE COOTHOIIIE-
HME Topoobpa3oBaTeNsd K 0OIIeil cyMMe KOMIIOHEHTOB CUCTEMBI CMOJIBI MPEATIOYTUTEILHO COCTABIAET MO MEHb-
meit mepe 1,5:1. Hike aToro ypoBHs 00pa3yrolucs CMOJIbI, N0 CYIECTBY, HE COEPKAT HUKAKUX MAKpOIOp.

[Tonpo6Hast uadopmManus o NoAXOMAMMX NopoodpazoBarenix npuseaeHa B nareHre US 2008025907 Al
(Tennison). ITopooGpa3zoBareap MOXKET MPEACTABIATH COOOU, HAMPUMED, AUOJ, IPOCTOH IPUp AMONA, IUKITHYE-
CKUH CIIOXKHBIN 3PUp, 3aMEIICHHBIA MUKIUYCCKUIA UM TUHEHHBI aMUJ UM aMUHOCIUPT, HATPUMEp 3THIICH-
IJIUKOIN, 1,4-0yTUIIEHINIMKONb, JUATHICHITIUKONb, TPUITHICHITIMKOND, Y-OYTHPOIaKTOH, NMPONUIEHKapOoHaT,
aumetundopMamMun, N-METHI-2-MUPPOIUAMHOH M MOHOITAHOJAMUH, NPHUYEM IIPEINOYTUTEIBHBIM SBISIETCS
STUIEHIIIMKOIb, a BHIOOP OrpaHHYEH TAKKE TEPMHYECKMMH CBOHCTBAMM pAcTBOPHUTENS, KOTOPBIH HE JO/DKEH
KHUIIETh UITM UMETH M30BITOYHOE JaBICHUE Napa MpU TEMIIEPATypax, UCIIOIb3YEMBIX B IPOLIECCE OTBEPIKICHHUS.

CyMTaroT, YTO MEXaHU3M 00pa30BaHMs ME30- U MaKpOIop 00YCIIOBIECH NPOIECCOM pasaeneHus a3, KoTo-
PBIil IPOUCXOIUT BO BPEMs peaklMy 00pa3oBaHHs MONEPEYHbIX cBA3eil. Ilpu oTcyTeTBUM nopoobpas3oBartens B
Hpolecce TOro, Kak JHHEHHBIE LIENH NPENoIuMepa MoABEPraloTcs CIIMBAHHUIO, UX MOJIEKYIISApHAs Macca Ha Ha-
4aJbHOH cTaguu Bo3pacraeT. OcTaBlIIMEcs KOMIIOHEHTHI ¢ HU3KOH MOJEKYJISPHOW Maccoi CTaHOBATCS Hepac-
TBOPUMBIMH B 00JaCTAX ¢ 00Jee BBICOKOI MOJIEKYIAPHOH Maccoil, 4To BBI3BIBACT OTACICHHE (ha3bl CHIUTHIX J0-
MCHOB ¢ BBICOKOU MOJICKYJISAPHOI Maccoil OT HENMpephIBHOH (a3bl ¢ Oosiee HU3KOI MoNeKyIApHOii Maccoil. Jla-
Jiee NPOUCXOUT KOHECHCANHUS JIETKUX KOMIIOHEHTOB C BHEIIHEH CTOPOHBI PACTYIMX JOMEHOB 10 TEX MOp, NOKa
cmuras ¢aza He CTAHET, N0 CYIIECTBY, HENPEPHIBHOM ¢ 3aXBAYEHHBIMU MEX/y JOMEHAMH OCTATKAMHU IPENOJIH-
Mepa ¢ HM3KO# MOJeKyIpHOi Maccoil. B npucyrcTBuM HEOOIBIIOrO KomuyecTBa (HanpuMep, MeHee 120 yacreit
Ha 100 gacTeli HOBOJAKa A pEaKIMOHHOH CUCTEMBI "HOBOJIAK-YPOTPOIMH-3THIICH ITIMKOIBL") Topoodpa3oBare-
TS TIOCTETHUH, SBIASACH COBMECTUMBIM CO CIIMTHIMHM JOMEHAMH CMOJBI, OCTAETCS BHYTPH HHUX, TOTAA Kak Oc-
TaBIIMHCS NPENOIMMEp 00pa3yeT MEXAY TOMEHAMH pacTBOP € HACTUYHO CHIMTHIM NMOIMMEpoM. B mpucyrcrBuu
6onee BHICOKMX YPOBHEH NOpooOpa3oBaTessi, KOTOPhIE NMPEBBIMIAIOT EMKOCTh CIIMTOIO MOJHMEpa, Topoodpa3o-
BaTelIb NPUOABIAETCA K NOJIMMEPHOH (paklK ¢ HU3KOH MONEKYIIPHOH Maccoil, yBenuuuBas 00beM MaTepHaia
B IIYCTOTax MEXY JOMEHAMH, YTO NPUBOAMUT K ME30MOPUCTOCTH U/UITH MAKPONOPUCTOCTH. B 11esioM, yeM BhIIe
cojiep)KaHue NMOpooOpa3oBaTeis, TEM IIMPE ME30NOpPHI, BIUIOTH 10 pa3Mepa Makponop, U TeM 0oiblie 00beM
nop.

OTOT MeXaHU3M pasaeicHus (a3 NperoCTaBIseT pa3IHyYHbIE CIOcOOB! ynpaBneHus 00pa3oBaHHEM MOp B
CIIUTBIX CTPYKTYpax cMonbl. OHM BKIIOYAIOT XMMHUUYECKHUH COCTaB M KOHIEHTPAIMIO NOPOoOpa3oBaTest; XUMHU-
YECKUH COCTaB ¥ KOJMYECTBO CIIMBAIOIIMX 3IEKTPOQUILHBIX areHTOB, HATMYHE, XMMUUECKYIO TPUPOY M KOH-
HEHTPAIMI0 MOIUDUIHUPYIOUX HYKICOQUIBHBIX areHTOB, XUMHYECKUI COCTaB ()EHOIBHBIX HYKICO(PHUILHBIX
KOMINOHEHTOB ((heHO, HOBONAaK), MPUCYTCTBUE BOJBI B PACTBOPHUTENE U KOHIEHTPAIMIO JIIOOOT0 KaTaau3aTopa
JUISL OTBEPIXK/ICHU S, €CIIM TAKOBOI UMEETCH.

ITpon3BOACTBO NpeAIECTBEHHUKA CMOJIBI U yTIIs B hopMe MUKpochep.

B matente US 2008025907 Al packpsiBaeTcs TPOU3BOACTBO CMOJIBI Kak B (hopMe MOPOIIKA, TaK U B Qop-
Me Mukpocdep. IIpou3BoacTBo MUKpochEp MOKET OCYIIECTBIATHCSA MYTEM 3AJIMBKHM PacTBOPA YaCTHYHO CIIUTO-
Io NpenonuMepa B ropsuyo )KUAKOCTh, TAKYI0 Kak MHHEPATLHOE MAcllo, CO/IepKallee AUCIIEPTHPYIOIHUI areHT,
U NepeMEeNIMBaHus 3Toi cMecH. PacTBop npenonumepa obpazyer MUKpochephl, KOTOPbIE M3HAYANBHO ABISIOTCS
KUAKHMH, a 3aTEM B NPOLECCE OTBEPXKACHHUS CTAaHOBATCA TBEpAbIMU. Cpennuit pazMep MUKpochep KOHTPOIH-
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pyeTcs HECKOIBKUMM MapaMeTpaMM IPONecca, BKIIOYas TMN U CKOPOCTh MEIIAIKH, TEMIEPATYPy U BI3KOCTh
Macia, BA3KOCTh PAacTBOpa MpenojuMepa 4 00beMHOE OTHOIIEHHE PACTBOpPA K MAaciay, IPHYEM CpeHHUH pa3Mep
MOXKET OBITh YCTaHOBJIEH B mpenenax Mexay S u 2000 MxM. 3ateM MHUKpocdhephl MOTYT OBITH OTGHUIHTPOBAHBI
oT Macna. B mpenapaTMBHOM npuMepe NPOMBIIIICHHYIO HOBOJAYHYIO CMOJIY CMEIIMBAIOT C STHICHTIIMKOIEM
NpH TOBBIILIEHHON TEMIEpaType, CMEMIMBAIOT ¢ YPOTPONIMHOM M HArpeBaloT JI0 MOJYYEHHs BA3KOIO PacTBopa,
KOTOPBIil 3a/IMBAIOT B MUHEPAILHOE MACTI0, cojiepxkaliee oaudy, mocie 4ero cMech A0NONHUTENBFHO HarpeBaroT
1o 3¢ dexra orBepkacHUA. [0 OkOHYAHUM OTBEPXKICHUS PEAKIMOHHYIO CMECH OXJIAX/AIOT, NOCIE Yero Mmoiuy-
YEHHBIH MOPUCTHIH MOTMMEpP OTHUIBTPOBEIBAIOT M MPOMBIBAIOT ropsAyeil Bogoi# Ui yaaneHus nopoodpasonare-
151. OTBEpKACHHBIE MUKPOC(EPH! 00XKUTarOT 10 MOJYYEHHS TOPUCTHIX YTIEPOAHBIX MUKpOCcdEp, KOTOpbIE UME-
IOT MMOPUCTYIO CTPYKTYPY, KaK YKa3aHO BBIIIE, U MOTYT OBITh AKTUBHUPOBAHBI, KaK yYKa3aHO BbIe. MUKpocdeps!
MOT'YT OBITh H3TOTOBJICHBI C Y3KUM pacnpeacIeHHEM Pa3MEpOB YaCTHIL, HAIPUMED, C COOTHOIICHHEM TUAMETPOB
yactun D90:D10 myume, yem 10 U mpeAMOYTUTENLHO TYHIIE, YEM S.

[Tatent US 2010/0086469 Al (Tennison) onuchBacT M 3asBISAET CIOCOO MOTYYEHUS JAUCKPETHBIX TBEP-
JBIX MUKpochep U3 MOIMMEPHOro MaTepuana, HanpuMep GEHOIBHON CMOJIbI, UMEIOIUX MTOPHCTYIO CTPYKTYPY,
HpolecC NPOU3BOACTBA KOTOPBIX MOXKET 1aBaTh 'PaHYJbl CMONBI B MPOMBIIIIEHHBIX MaciiTabax 6e3 MOHTaxa
arperatoB /IS TTOJYYEHUsS CMOJBI, OBICTPO U 6€3 OCTAaHOBKM MPOHM3BOACTBA. CIOCOO BKIIOYAET TAKUE CTAAMU:
(a) oOBeTMHEHNE TTOTOKA MOTMMEPU3YEMOT0 JKHAKOTO NPEANIECTBEHHUKA, HAPUMEP HOBOJIAKa M YPOTPOIIHHA, B
KauecTBE CIIMBAIOIIETO arcHTa, PACTBOPEHHBIX B NMEPBOH MOIAPHONH OpPraHUYEcKOH >KUAKOCTH, HAPUMED ITH-
JICHTTIUKOJIE, C MOTOKOM >KUAKOU CYCIIEH3MOHHOW CpEeIbl, AB/MIOLICHCS BTOPON HEMOAPHOH OpraHUYeCcKOu
KUAKOCTBIO, C KOTOPO#H XHUIKUI MPEANIECTBEHHUK, B 3HAYUTENBHOM CTENEHN MM MOJIHOCTHIO HE CMEIIMBAETCHS,
WM HanpuMep, ¢ TpaHcHOpMaTOpHBIM MAaciIoM, CoAep X aluM onudy; (6) nepememiuBanue 0ObeIMHEHHOTO NO-
TOKa Ul TOTO, YTOOBI JUCNEPIUPOBATH MONUMEPH3YEMBIH XKUAKUI NPEAIIECTBEHHUK B BUAE Kalejib B CYCIIEH-
3MOHHOI cpeje, UCIOIb3Ys, HANPUMEp, COBMEILEHHBIH ¢ TPyOOH CTaTHYECKUH CMECUTEND, (B), NOIMMEPH3ALIU
Kanesb B JAMHHAPHOM IOTOKE CYCIIEH3MOHHON CPEJB, C TeM, YTOOB! CHOPMHUPOBATH TUCKPETHBIE TBEPABIC MUK-
pocdepsl, KOTOpbIE HE MOTYT arJIoOMEpUPOBATh; U (T) yAaneHHe MUKpochep U3 CYCTIEH3UOHHOM CPEBI.

JucnepcuoHHas cpena.

IIpu npouzBoacTBe MuUkpochep nMopoodpa3oBaTens BKIIOYAET MOIAPHYIO OPraHMYECKYIO KHUIKOCTh, Ha-
NpUMEp ITHIICHITIMKONb, BHIOPaHHBII B KOMOMHAIMY C TUCTIEPCUOHHOM Cpeoil, koTopas ABIAETCS HEMOIAPHOMH
OpraHMYecKON >KUAKOCTBIO, /IS TOTO 4TOOB! 00pa30BaTh B 3HAYMTENIHHOM CTENEHM MM MOJHOCTHIO HECMEIIH-
BAIONIYIOCS KOMOMHAIIMIO, MOCKOJBKY 4YeM OOJbIIe HECOBMECTHMOCTH MEXAY NMOopooOpa3oBaTeseM, KOTOpPBIi
obpasyeT nucnepcHyto $asy, U TUCTIEPCHOHHOH Cpeloif, TeM MEHBIIE CTAHOBUTCS 3KCTpaKIHsS Nopoodpa3oBa-
Tens B AUCIEPCHOHHYIO cpeny. JKenaTenpHO, 4TOOB TOp0o0Opa3oBaTeh UMEN OONBIIYIO MIOTHOCTD, YEM JMC-
NIEPCUOHHAs CpeAa, C KOTOPOil OH JOKEH OBITh MCHONB30BaH, TOT/A KaneldbkH MMopoo0pa3oBaTels, CoaepKa-
IIME PACTBOPEHHBIE KOMIIOHEHTHI CMOJIBI, OYAYT MPOXOAUTH Yepe3 KOJOHKY OBICTpEE, YeM HUCXOAAIIMI MOTOK
JMCNIEpCUOHHOH cpenbl. Kak MpOTOHHBIE, TaK M alpOTOHHBIE PACTBOPUTENHU PA3THYHBIX KIACCOB OPraHUYECKUX
COCMHEHUH COOTBETCTBYIOT 3TUM TPEOOBAHUAM M MOTYT OBITH HCIIOIH30BAHbBI B KAYECTBE NOpoobpazoBareneit
KaK MHIUBHIYANbHO, TaK M B CMECH. B TOMOJHEHHE K PacTBOPEHHIO PEardpylomuX KOMIIOHEHTOB M KakKoro-
1100 KaTaau3aTopa nopoobdpa3oBaTeib TAKKE B ciyyae (EHONBHBIX CMOJI A0JKEH OBITh COBMECTHMBIM C BOJIOMH
W/MIM ApYTUMH MUHOPHBIMU NPOAYKTAMH KOHJEHCAIMU (HANpUMEp, aMMUAKOM), KOTOpBIE 00pa3yloTcs MyTeM
OTIIEIUIEHHUS B INIPOLECCE PEAKNMHU IOJHUMEPHU3AIMH, NPUYEM NOPo0Opa3oBaTeib NPEANOYTUTEIHHO SBISIETCS
XOpOIIO CMEIIMBAIOIIMMCS C BOJOH, MO3TOMY OHa MOXET OBITH JIETKO yjaneHa M3 MOJIMMEPHBIX MHKpocdep
CMOJTBI MYTEM TPOMBIBKH.

JucnepcuoHHas cpena NpeacTaBaseT co00H KUIKOCTh, KOTOpas MOXET OBITh HAarpera A0 TEMIEpaTyphl,
P KOTOPOH OCYIIECTBIETCS OTBEPXKACHHUE, HarpuMep 10 160°C, 6e3 kuneHus mpu atMocepHOM aBICHHU U
0€3 pa3noKeHUs, U KOTopas HE CMEIIMBACTCS C STHICHIIIMKONEM M PACTBOPEHHBIMH B HEM KOMIIOHEHTaMHU. DTO
MOXET OBITH TpaHC(OPMATOPHOE MACIO Ha YIIIEBOAOPOIHOI OCHOBE, KOTOPOE NPEICTABIAET CO00i MUHEpab-
HOE MAaclio, U ABIAETCS NOOOYHBIM MTPOYKTOM NeperoHKH HeTH. OHO MOXKET COCTOATH B OCHOBHOM U3 aJIKAHOB
C5-C40 ¥ IUKITOATKAHOB, UMEIOMUX TIOTHOCTE 0,8-0,9 B 3aBUCHUMOCTH OT MapkH U TOYKY KUIICHHUS IPU aTMO-
cteprom naBnenuu 260-330°C Taxke B 3aBUCUMOCTHM OT Mapku. TpaHchopMaTopHOE Maciao UMEET BS3KOCTh
npumepHo 0,5 IT mpu 150°C, xoTopas SBIseTCS TUIIUYHON TeMmepaTypoil oTBepxkacHUA. TpaHcdopmaTropHOE
Macjao WM Apyras JUCIIEpCHOHHAs cpela MOXET OBITh MCNOIb30BaHa B 0oObeMax mpeBocxoaummx B 3-10 pas
00beM 0OBETMHEHHBIX NMOTOKOB HYKICO(QUIBHOTO NPEAIIECTBEHHUKA M CIIMBAIOIIECIO arcHTa; B HacTHOCTH
NpUMEPHO B 5 pas.

Jlucneprupyromue areHTh.

[IpenmouTuTeNnbHBIE TUCTIEPTUPYIONIHME ar€HThI, KOTOPHIE PACTBOPAIOT B AUCIIEPCHOHHOM CpeAe NEpes TEM,
KaK Cpejia MPUXOIUT B CONPUKOCHOBEHHE C PEAKIIMOHHOM CMECHIO, MOCKOIBKY OHU JOJKHBI OBITH TUCTIEPIHPO-
BaHbI B HEH 111 TOTO, YTOOBI 3aMETUTH KOAIECIEHIIMIO KalleNb, UM NMPOAAIOTCS KaK BBICHIXAIOIIME Maclia, Ha-
IpUMEp AaTCKOE MAciI0, UM NOIYYaroTCs NYTEM YACTUYHOTO OKHMCIIEHHS NPEANIECTBEHHUKOB MIPUPOTHOTO Ipo-
UCXOXK/CHUS, TAKUX KaK TYHIOBOE MAaclo, JbHAHOE Macio M T.1. Jlucrneprupylomue areHThl pacXoayloTcs 110
MEpe TOro, Kak NpOTeKaeT NpOLECe, MPHYEM TaKUM 00pa3oM, YTO, €CIIM IUCNEPCUOHHAS CPEla PEHUPKYIUPYET,
TO AMCHEPIUPYIONMH areHT B 000pOTHOM Macle JO/KHBI OBITh NMOMoNHEH. Jlucneprupylomuit areHT yao6Ho
MOCTaBJIATH MMOTOKOM B BHJE PAacTBOpa B JUCIEPCHOHHOH Cpeje, B YaCTHOCTU B TpaHC(HOpMATOpHOM Macle, B
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KOTOPOM HCIONB3YeTcs, HampuMmep B komuuecTe 5-10 06.%, narckoe Maclo, coaepxaliee HU3KYI KOHIEHTpa-
LMK AKTUBHOTO KOMIIOHEHTA /A TOTO, YTOOB! TOCTUYh KOHEYHOH KOHUECHTPALMU TUCIEPIUPYIOMIErO areHTa B
JUCTIEPCUOHHOI cpene paBHOit 0,2-1 06.%. B cyyae OKUCICHHBIX PACTUTEABHBIX MAcea JOKHBI OBITH HCITONb-
30BaHbI 00JIe¢ BEICOKHE KOHIECHTPAIMH TUCIIEPIUPYIOMIETro areHTa.

YaaneHue pacTBOPUTENS U3 MUKPOCHEP CMOJBI U IPAHYIUPOBAHHBIX MAaTCPUAIIOB.

Muxkpocdepbl cMONBI UM TPaHYIbl, 00pa3oBaHHbIE, KaK OMMCAHO BBIIIE, JOKHEBI OBITH CHayana o0pabo-
TaHBI C [ETbI0 YAaTICHUA TOPOoOPa30BaTeNs, I0CIE Hero OHU MOTYT OBITh TOJABEPIHYTHI O0XKUTY U aKTUBUPOBA-
Hbl. [TopooOpa3zoBaTenb MOXKET ObITh YIAJICH WU MPOMBIBAHHEM BOJIOH, MITH BAaKYYMHO# cylikoit. Muxpocdeps!
MOTYT OBITH 00pabOTaHBbI cpa3y ke mocie 3Toro. Eciu mpuMeHseTcst NpoMbIBaHUE BOJIOM, TO MPEANOYTUTEIHHO
UCTIONB3YIOT, IO MEHBIIEH Mepe, IBYXCTaAuHHBINA cnocol ¢ Ucmoib30oBaHueM ropsueit Boasl npu ~80°C. Ero
NPEANOYTUTENBLHO MPOBOJAT ¢ MOMOIIBIO MPONIECC KACKaAHOH MPOMBIBKY, B KOTOPOil BOJa U3 BTOPOH CTaauH,
cojiepkalliasi OTHOCUTEIBHO HU3KUI YPOBEHb NOP00Opa30oBaTeNs, PEHUPKYIUPYET Ha MEPBYIO CTAAUIO TPOMBIB-
ku. CTOYHBIC BOJBI OT MEPBO CTANUH, COACPKALIME BBICOKUI YPOBEHb MOPOOOPa30BaTes, MOIYT OBITh TH00
cOpouieHbl, 1100 NOpooOpa3oBaTENb MOXET OBITH BOCCTAHOBJEH M3 HUX C MOMOIIBIO MEpPEroHkU. BakyyMmHas
CYIIKa MOXET OBbITh NMPOBEJACHA C UCMONB30BAHUEM JIFOOBIX KOMMEPUECKHM NOCTYMHBIX BAKYYMHBIX CYIIMIIOK,
XOTS NPEANOUTUTENBHO, YTOOB! ObLT HCMOTIB30BAH MEPEMEIIMBAOIIMIACS M ABMKYIUIACS CIIOH, a HE cUCTeMa ¢
HETOBIXXHBIM JIOTKOM.

OOGXUT U aKTUBALUSA CTPYKTYP CMOJIBL.

B narente US 2010/0098615 Al (Tennison; coaepikaHue KOTOPOTO BKIIOYCHO B HACTOSAIICE OMUCAHUE MTY-
TEM CCBUIKH) NPENYyCMOTPEH Npolece 00XKUra U aKTUBAMU MUKPOCHEp UM MPaHyIMPOBAHHOIO MOJTUMEPHOrO
MaTtepuana, U B 0OCOOCHHOCTH TBEPABIX MHUKpocdep U3 MOIMMEPHOr0 Marepuana, MOJYYEHHBIX B pe3ybTare
nponecca no nareHty US 2010/0086469, xoTopslil BKIIOYAaET mojayy MaTepHaia K Bpallalomeiics meuu c
BHCIIHUM O0OrpeBOM, MOMACPKUBAEMO MPU TeMIepaTypax 00XMra M akTHBALUM; MpHYEM, MEYH, UMEIoIei
HUCXOJSAIIUI YKIIOH JJIA TOr0, YTOOB! CMOCOOCTBOBATH ABMXKCHHIO MaTepHana MpU ero BpallleHUuH; e , COAep-
xKatei atMocdepy, cBOOOIHYIO OT KMCIOPOAa, NIPEICTABICHHYIO MPOTUBOTOKOM TMOKCHUIA YTIIEpOAa UM Napa,
¥ UMEIONIeH KOJBIEBOM 3aTBOP, YCTAHOBICHHBIH ¢ MHTEPBAIOM BIOJb MEYU A8 TOTO, YTOOBI KOHTPOIUPOBATH
JBHXKEHHE MaTepHana.

B kauecTBe anbTepHATHBBI MOJIUMEPHBIE MUKPOCHEPB! MOI'YT OBITH MOMBEPTHYTHI 00XKUTY U aKTUBUPOBA-
HBI B MCHBIIIEM MacmTabe ¢ UCMONB30BAHUEM MEYH MEPUOANUECKOro AeiicTBHA. [Ipu 3TOM O0XHUI U aKTHBAalUA
MOTYT OBITh BBIMOJHEHBI B BUJE OTACIBHBIX CTAAUil, KOTIa O0XUT IPOXOAUT B aTMocdepe AMOKCHIA Yriepoaa
npu Temneparype ~ 800°C, a akTUBalMIO MPOBOAT B aTMOCcdepe AUOKCHAA YTIepoaa pU TEMIEpaType Mex Iy
850 u 950°C unu B atMocdepe mapa npu temnepatype Mexay 700 u 850°C.

JI1s ueneit HacToAIEro H300PETEHUS NPEINOUTUTEIRHO HCIIONB30BATh B KAYeCTBE aKTUBUPYIOLIEH cpe/bl
JIMOKCHUJ] YTIIEPOJIa, XOTS MOXKHO TAKXKe UCIOIB30BATh APYTHE CPE/IbI.

Hcnonp3oBaHue MOPUCTHIX YTIICPOAHBIX YACTHIL TPU JICYCHUU 3a00NIeBaHUIA IEUSHH.

[TopucTble YIraepoOaHbIC YACTHIBI, OMUCAHHBIC BBIIIE, MOTYT OBITH MCIOJIB30BAHBI 1A JICUCHHUS UM NpO-
¢bunakTuku 3aboneBanuit neueHu. [ledeHOUHAs HEMOCTATOYHOCTD SBNAETCS 3aKITIOUYUTENBHBIM 3TaloM 0OJIC3HH
neueHu. [ledeHoUHAs HEMOCTATOUYHOCTD JEIMTCA HA THIBI B 3aBUCHUMOCTH OT OBICTPOTHI ee HacTymiueHus. Oct-
pas NeyeHOYHas HeJIO0CTaTOYHOCTh pa3BUBAETCS OBICTPO, HO Pa3BUTUE XPOHUUECKOM NMEYOHOYHOU HEMOCTATOU-
HOCTH MOXET 3aHATh Mecsalbl Mid roasl. Ilo ompeaeneHuro, neueHOYHAs HEIOCTATOYHOCTh BO3HMKACT, €CIH
TNCUCHb HACTONBKO 0ONbHA M TaK MJIOX0 (YHKIHOHMPYET, YTO OuYeBHAHA 3HUedanonarus. Jlroboe nporpeccu-
pytoliiee 3a60oneBaHUe NEYESHU MOXET MIPUBECTH K NEYEHOUHOM HENOCTATOYHOCTH; IPUMEPHI €¢ BKIIIOYAOT alle-
TAMUHO()EHOBYIO TOKCUYHOCTD, IMPPO3 MEUCHH, BUPYCHBIN IeNaTUT M METaCTATHYECKUil pak meueHu. JIpyrue
NpU3HaKK 3a00JCBaHUA MEUCHH, TAKUE KaK JKENTyXa, aCllUT, IEYCHOUHBIH 3amax U30 pTa U HapyIIeHHE CBEPTHI-
BAaHHUs KPOBU MOKA3BIBAIOT, YTO MEYCHDb UCTIBITHIBACT 3aTPYAHCHUS, BBIMOIHAA CBOM HOpPMAaJbHbIE (U3HONOrHYe-
ckue QYHKIUH, HO 3TO He OMpeesseTcs Kak MeYeHOYHas HeJOCTATOYHOCTD, N0Ka He MOABATCA U3MEHEHHUS NICH-
XHYECKOT'O COCTOSHHUS.

[IporHo3 ans mauMeHToB ¢ 3a00NCBaHUAMMU MEUCHU TPYAHO OLEHHUTH, TOTOMY YTO 3TO COCTOSHHE MMEET
MHOTO MPUYHH.

COOTBETCTBEHHO, HACTOAILIEE H300PETCHUE MOXKET OTHOCUTBCA K JICUCHHIO UM MepaM NpOGHIAKTUKU Y
YENOBEKA, Ybs MEYCHb SBIACTCSA JEKOMIECHCUPOBAHHOM MIIM Y KOTOPOTO HATHIO NMEHCHOYHAs 3HICHATOnaTUs.
[TeueHp TaKOro YeNOBEKAa MOXXET ObITh B COCTOSHMU KOMIEHCaluu. JIaHHBINA 4eNOBEeK MOXET UMETh XpOHHUYE-
cKkoe 3a060neBaHue NeYeHH. DTOT YEIOBEK MOXKET UMETh IIUPPO3 MIEUCHH, HATPUMED, C ANTKOTOJIBHBIM IeNaTHTOM
unu 6e3 Hero. YelToBeK MOXKET UMETh OCTPYIO MEYCHOYHYIO HEOCTATOUHOCTh. JIaHHBIH YeToBeK MOXET UMETh
NEUCHOYHYIO 3HIEe(DANONATHIO.

Hauano octpoif u XpoHuueckoit 607€3HU NEUEHU MOXKET OBITH CBA3AHO C AcHcTBUEM KCEHOOUOTUKOB. Ha-
IIpUMEp, HYENOBEK MOXKET OBbITH MOABEPTHYT NCHCTBUIO XMMHYECKOT0 Npenapara, WM HEKOTOPOro IPYroro arcH-
Ta, KOTOPBIH BBI3BIBACT MOBPEXKACHUE NMeyeHU. UeIoBeK MOXKET UMETh PEaKIMIO Ha MPOJaBaeMBblil B PO3HUILY,
IpeANUCAHHBIN UK MPUHATHII B KauecTBe "pa3BieyeHus" mpenapar, KOTOPbIil BBI3bIBAET MOBPEKACHUE MEUCHH.
Taxoit yenoBek MoxeT npuHumars Pesynun™ (Tpormurason; Parke-Davis), Cepo3on™ (nedazonon; Bristol-
Myers Squibb) unu apyrue npenapatsl, KOTOpbIE, Kak AyMaeTcs, BBI3BAIOT MOBPEkKACHUE neueHU. YenoBek Mo-
KET OTHOCUTBCA K TEM, KTO MMEN NMEepeNO3UPOBKY KOHKPETHOTO Npenapara MM MPEBBICHT PEKOMEHIYEMYIO
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JIO3UPOBKY JIEKapCTB, CIIOCOOHBIX BBI3BAThH NOBPEXACHUE NMeueHH. HanpuMep, Takoil YemoBek MOXKET NPUHATH
MOBBIIICHHYIO 03y NapaneraMosna. YemoBeK MOXET MCHBITATh BO3JACHCTBHE XMMHUECKUX BEIIECCTB, KOTOPHIE
CNOCOOHBI BBI3BATh NMOBPEXKACHHUE NIEUEHHU, HANPUMEp Ha pabouyeM mecTe. B 4acTHOCTH, NaHHBII YEIOBEK MOXKET
MOABEPTHYTHCA NEHCTBUIO 3THX XMMHUKATOB B ITPOMBINUICHHBIX MM CEJLCKOXO3MHCTBEHHBIX ycIoBUAX. Oco0b
MOXXET YTMOTPEOUTh PACTEHHUS, KOTOPHIE COJEPXKAT COCTMHEHMS, CIIOCOOHBIC BBI3BATH MTOBPEXK/ICHUE TECUCHH, B
YACTHOCTH 3TO MOXET CITYYHUTBCS, €CITU JaHHAs 0CO0b SABIAECTCS >KMBOTHBIM, HampuMep TpaBosaHbIM. Hampu-
Mep, 0CO0b MOXKET YIOTPEeOUTh PacTEHHUE, CO/IEPIKAIICE MUPPOTH3UAMHOBBIN aNKaIOU/, TAKOE KaK KPECTOBHUK.
Oco0b MOXeET OBITH NOJBEPTHYTA JEHCTBHIO TOKCHHOB U3 OKPYXKAIOIIEH Cpeabl, KOTOpBIE, KaK Mpe/rnoiaraercs,
BBI3BAIOT 0OJIE3Hb NEUECHU.

JlekapcTBeHHO OOYCIIOBICHHAs I€MAaTOTOKCUYHOCTD BKIouaeT 6onee 50% Bcex ciywyaeB ocTphIX 3abore-
BaHUII NeYEHHU (OCTPOH NMEYEHOYHOH HEMOCTATOUHOCTH). TOKCHYHOCTH, 0OYCIOBIEHHAS alleTAMUHO(pEHOM (TaK-
K€ M3BECTHBIM Kak mapaneTaMon M N-aneTuianapa-aMuHo(eHomn) sBiseTcs Haubosee pacnpoCTpaHEHHOH Mpu-
4YHHOI ocTpoil neyeHouHo# HepoctatouHOCTH B CIIA u Bemuko6puranuu. YnorpeOusronme Ha NPOTSKECHUH
JIONITOTO BPEMEHH OT YMEPEHHBIX JI0 BBICOKUX /103 JIKOTOJI JMI@, KOTOPBIE MPUHUMAIOT alleTaMHHO(EH B Tepa-
NEBTUYECKUX MIIM HE3HAYUTEIHHO NMOBBIIIEHHBIX 103aX, IOJBEPraloTCs PUCKY TSHKEIOT0 MOBPEKICHUS NEUEHH
U, BO3MOXXHO, OCTPOl NMEYEHOYHOH HETOCTATOYHOCTH. YTNOTPEOICHUE ANKOTOIs YCHIMBAET TOKCHYECKOE BO3-
JeficTBue mapaneraMona. MinocuHkpasuyeckas TOKCHYHOCTh NpenapaTa TakKe CIOCOOCTBYET OCTpoil mede-
HOYHOH HeaocTaTouHOCTH. Manocunkpasuueckas TOKCHYHOCTD Npernapara, Kak MonaraloT, MPeACTaBIsieT co0oit
pEaKIHIO FUNEPYYBCTBUTEIBHOCTH, ITPU KOTOPOH YENIOBEK pearnpyeT Ha JIeKapcTBa aHOMAaJIbHBIM ¢ (hapMakoso-
TUYECKOH TOUKM 3peHUs 00pa3oM. Takolf HEHOPMabHBIH OTBET MOXET MPUBECTH K OCTPOi NMEYEHOUHOH Hexoc-
TaTOYHOCTH.

OcTpas neyeHo4Hast HEJOCTATOYHOCTh UJIM XPOHUUYECKOE 3a00NIEBAHUE MIEYEHU MOXKET OBITh BBI3BAHO MH-
¢exuuei matoreHHsIM opranu3MoM. Hampumep, 3a601eBaHue NeYeHH MOXET OBITH CBS3aHO ¢ BUPYCHOH HHbEK-
mueil. B yacTHOCTH, 4enoBek MOXKET OBITh MHGUIMPOBAH MM ObIT HHGHUIUPOBAH BUPYCOM, KOTOPBIH BBI3BIBAET
renatut. Y 4ejgoBeka MOXKET OBITh XpPOHMUYECKHH BUPYCHBIH rematut. Bupyc Moxer, Hanpumep, OBITH renatu-
TOM, BbI3BaHHBIM BUpycoM B, C umu D. B HEekOTOpBIX cnyyasx, B HACTHOCTH, KOT/Ia YEIOBEK UMEET BUPYCHBIH
TenaTuT, 3TOT YEIOBEK MOXKET ObITh Take MHpuuupoBan BUU-I unu BUY-II. YenoBex MoxeT ObITH GoneH
CIIH/I. BrionHe BO3MOXKHO, YTO YEJOBEK OBLT MM ABIAETCS HHGUIMPOBAHHBIM APYTUMH OpraHM3MaMH, KOTO-
pble BBI3BIBAIOT 3200€BaHUE NEUEHHU, B HACTHOCTH TEMH, KOTOPBIC MIPUCYTCTBYIOT B NIEYEHH B TEUEHHE HEKOTO-
poit cTaaMu UX >KU3HEHHOro Iukia. Hampumep, 4enoBek MOXET OBITh 3apa)XeH MM ObLI 3apakeH NeYEHOYHOMH
JBYYCTKOH.

YennoBex MOXET UMETH HACNEACTBEHHOE 3a00NIEBAHUE, KOTOPOE BBHI3BIBACT UM YBEIMUUBACT PUCK XPOHHU-
yeckoro 3abojeBaHus nedeHu. Hampumep, YeIoBEK MOXKET UMETh OJHY MIIM HECKOJbKO OOJe3HEH NMeyeHH, Ta-
KHX KaK reMOXpoMaTo3, 6one3Hp Bunbcona umm nedunur a-1-anturpuncuna. YemoBex MOXET UMETh Haclel-
CTBEHHOE 3a00/eBaHUE, KOTOPOE BBI3BIBAET CBOETO POja CTPYKTYPHYIO MM (YHKIMOHATIBHYIO MATOJIOTHIO TIe-
YEHH, YTO YBEIUYUBACT BEPOATHOCTH (huOpo3a neueHHu. YenoBek MOKET ObITh T€HETHYECKH MTPEAPACTIONOKEH K
Pa3BUTHIO ayTOMMMYHHOTO HapyHIEHHS, KOTOpas NOpa)kaeT NEYCHb M, CIEA0BATENHHO, MOXKET CIOCOOCTBOBATH
¢hubpo3y neyeHu.

XpoHuueckue 3a00JIEBaHUS NEUYEHH MOTYT OBITH BBI3BAHHBIC AJKOroieM. My>XKUnMHA MM XKEHIIMHA, HYX-
JAIOIIMECS TIPH JICUEHUHU, MOTYT OBITh, MIIM ObLTH, ankoronukaMu. OH MM OHAa MOTYT NOTPEOIATH UM OTPEO-
sy B cpenreM S0 umnu 6onee eqMHUI aIKorons B Henento, 60 umm Gonee eMHUIL aNKOToJIsl B HEACTI0, 75 Unu
Oonee eMHUI alKorons B Heaemo U aaxe 100 umyu Oonee eAMHUIT aNKOroist B HeAeTr0. My)XUMHA UM JKEHIIHU-
Ha MOTYT NMOTPeOIATh UM NoTpeOsiu B cpeaneM o 100 eanHuir ankorons B Heaemnro, 1o 150 eanHun ankorons B
Heaemo U aaxe a0 200 enquHuUn ankorons B Heaemo. M3MepeHne o HOM €MHUIIBI alIKOTONIs B Pa3HBIX CTpaHax
paznuyaercs. Tak, B COOTBETCTBHHU CO CTaHAapTOM BenukoOpuranuu, oHa eMHMIA paBHa § T 3TaHOIA.

My>XUnHa UM XKEHIIMHA, BOZMOXHO, TOTPEOIAIM TaKUE YPOBHU ANKOrois B TeueHue S5 u Oonee ner, 10
uy 6onee net, 15 u 6onee et unu 20 unu 6onee eT. YenoBek, BO3MOXKHO, MOTPEOIIAT TAKUE O3Bl AJIKOTOIS
1o 10, no 20, mo 30 u naxe 10 40 ner. B cnyuae 3a601eBaHUA aNKOTONEHBIM UPPO30M TECUEHH YETOBEK MOXKET
OBITH B BO3pacTe, HaNpuMep, 25 JeT U crapie, 35 et u crapuue, 45 ner u crapuie u gaxe 6onee 60 ner.

YenoBex MOXET OBITH MY>KUYHHOM WM KeHITMHON. JKeHINMHBI MOTYT OBITH O0JIcE BOCIPUUMYHBEI K HeOa-
TONPHUATHBIM 3P EeKTaM aJKorois, YeM MYXUUHBL. Y JKEHIIMHBI aIKOTOJIBHBIE XPOHUYECKUE 3aboIeBaHus neye-
HM MOTYT pa3BUBATLCS B OoJiee KOPOTKUE CPOKM M NPH MEHBIIMX KOIMYECTBAX AIKOrois, yeM MyxuuH. Kak
NPEICTABIACTCS, HE CYIIECTBYET OJHOrO €IMHCTBEHHOrO (hakTopa, KOTOPBIA ClEYyeT YUUTHIBATH NPH MOBHI-
IIEHHOM BOCHPUUMYHMBOCTH K aJIKOTOJBHOMY MOPAXEHUIO NIEYEHH Y )KEHIUH, HO 3(dekT ropMoHOB Ha MeTabo-
JIM3M QJIKOTOJII MOXKET MIpaTh BAXKHYIO POJIb.

Takum 06pa3oM, YETOBEK MOXKET CTPAAaTh aJKOrOJNBHBIM TEaTUTOM. AJKOTOJBHBINA IeNaTUT MOXET Ba-
PBUPOBATH OT JIETKOTO TEMaTHTa, MPU KOTOPOM €IMHCTBEHHBIM NPU3HAKOM OOJIE3HU SBISAIOTCS aHOMaJbHBIE
71ab0paTOPHBIE TECTHI, 10 TSHKENOH TUC(YHKIMY NEUEHU C TAKMMH OCIOXKHEHUAMH, KaK JKeNTyXa (IOKeITeHUE
KOH, BBI3BAHHOE 3a/1ePXKKOH OUITUpyOHHA), NeueHOUHas JHIeanonaTus, acliuT, KpOBOTEUEHUE U3 BAPUKO3HO-
pacIIMPEHHBIX BEH MMUILEBO/A, HAPYIIICHUE CBEPTHIBAHUS KPOBU M KOMa.

YenoBeK MOXET MMETh OHO MJIM HECKOJBKO COCTOSHHH M3 MHOXKECTBA JPYTUX COCTOSHUI, U3BECTHBIX
TEM, YTO OHHU NMPUBOJAT K TAKUM MOBPEKICHUAM NEUEHHU, KaK, HANPUMED, NEPBUYHBIN OUIMApHBIA IUMPPO3 Ie-
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YEHH, ayTOMMMYHHBIIl XpOHHYECKUH aKTUBHBIA IeNaTuUT W/UIM MIMCTOCOMO3 (TapasutapHas uHdeknus). Y ue-
JIOBEKa MOXET OBITh UM Obl1a 6JI0Kaa )KEIYHBIX MPOTOKOB. B HEKOTOPBIX CIydasx OCHOBHAs NpUUYMHA 3a0oie-
BaHMI NEUEHU MOXKET ObITh Heu3BecTHA. Hanpumep, uenoBeky MOXeET ObITh NOCTABIEH AUArCHO3 KPUNITOTEHHOTO
1Mppo3a neyeHu. COOTBETCTBEHHO, Y 3TOTO YEJIOBEKA MOXHO IOJI03PEBATH JII000E U3 COCTOSHUM, NepeyUciIcH-
HBIX B HACTOSIIEM U300pPETEHUU.

Meroabl AMarHOCTUKY 3a00NeBaHU NMEYEHHU, TAKUX KaK OCTpasd MEUYEHOYHAs HEAOCTATOUHOCTh U MEYEHOU-
Has JHHedanonaTs, XOpoulo U3BECTHH B JAHHOH 00JAaCTH MCKYCCTBA U, B HACTHOCTH, BpauyaM M BETEpHHAapam
u3 3T0i 0bmacTu.

IIpeanouTUTENBHO, YTOOBI YENOBEK ObLT AMACHOCTUPOBAH Kak UMEIOMMH 3aboneBaHUS NEUYEHU U Tede-
HOYHYIO JHIE(DANONaTHIO, HAapUMEp CIIENHATUCTOM B 00NaCTH MEAMIMHBI UM BETEpUHAPHU. Y HEJOBEKa MO-
KET MPOSABIATLCS OJUH UM HECKOJIBKO CUMIITOMOB, CBS3aHHBIX C 3a00JE€BAaHUEM IEUEHHU, TAKUX KaK XKEITyXa,
aCIUT, U3MEHEHUS KOXKHU, 3aEPHKKA )KUAKOCTU, U3SMEHEHUS HOTTEH, JETKO BOHUKAIOIIME KPOBOIOATEKH, KPOBO-
TEUEHUS U3 HOCA, BAPUKO3HOE PACIIMPEHUE BEH NMHUIIEBOAA, & ¥ 0COOEH MYKCKOTo mosa MOXET HaOmoaaTbes
YBEJIUUEHHUE TPYAHBIX JKede3. Y UeJIOBEKa MOXKET NPOSBIATLCS UCTOILEHUE, YCTAIOCTh, NOTEPS alNeTUTa, TOII-
HOTA, c1a00CTh /WU MOTEPS MACCHL. Y UENOBEKA MOXKET TAKKE NPOSBIATHCS OJUH UM HECKOIBKO CUMIITOMOB,
CBf3aHHBIX C NEYEHOYHOH JHIEdaTonaTHel, Takue Kak CIyTAaHHOCTh CO3HAHUSA, AC30pUEHTAlMUs, JEMEHIMS,
CTYIOp, KOMA, OTEK MO3ra, NOJMOPraHHas HeJOCTATOYHOCTh (HApYIIEHUE AbIXaHUS, CEPACHHO-COCYAUCTaAs He-
JOCTaTOYHOCTh UNU NOYEYHAs HEAOCTATOYHOCTH), MBIIIEYHAS TYTONOABMXKHOCTH/PUTHAHOCTL, CYAOPOTU WU
HapymeHue peud. UenoBek, HYXIAIOMMHACS B JEUEHUU, MOXKET MPUHUMATh APYTUE NMpPENaparthl A JIEUCHUS
3a001€BaHUN NMEYEHU UM MOXKET HE NPUHUMATh UX. UeTOBEK, HYKIAIOMUHACT B JICUEHUHU, MOXKET UMETh PUCK
pa3BUTHS NEYCHOYHO JHIIEdamonaTu.

3aboneBaHus MEYCHU, BO3MOXKHO, OBUIM MIIM MOTYT OBITh MOATBEPXKIACHBI (DU3UUECKUM 0OCIIE0BAHUEM,
BKJTIOYAs Takue MeTofbl, kak Y3U. las Toro uyToOb! HaliTh nposBieHUs GuOpo3a, HEKPOTHUECKHUX KIIETOK, KIle-
TOYHON AEreHEpaluM M/MIM BOCHANEHUS U IPYTUX XapaKTEPHBIX OCOOEHHOCTEH 3a00JEBaHUS NMEYEHU MOXKET
OBITH NpoBeAcHa Ouomncus neyeHu. YesoBeky MOXKET OBITh NMPOBECHA OllEHKAa QYHKIMU NEYEHH I TOTO, YTO-
OBl ONIPEAETUTD, IPEACTABIAIOT JIM OHU YIPO3Y AJS 3TOTO 4YeJoBeka. MOryT ObITh 0XapaKTEPU30BaHbI IPUPOJA U
OCHOBHasl MpUUKHA 3a00J1€eBaHUs NeueHU. MOXET OBbITh ONpEEIeHa KaKkasi-Tu00 UCTOPUS NPOSBICHUS BO30OYIU-
Teneit 00JIe3HU NEUYEHH.

YenoBek, HYXIAIOIHUHACS B JICYEHHH, MOXKET OBITH IOABEPKEH PUCKY NPUCTYIIOB NEYEHOUHOH dHIE(ao-
NaTUM, HANPUMEDP NAalUEHTHI, 0KUAAIOIUE NEPECcaaKU NMEYEHU, XUPYPrUdeckue OOIBHBIE U/UIM MALUEHTHI C
nopranbHoil runepren3ueil. Uenosek, NOABEPKEHHBIH PUCKY NMPUCTYIIOB NEUEHOYHOH JHIIE(aTonaTuy, SBiIscT-
€Sl YENIOBEKOM, KOTOPBIH HE NMEPEHEC HUKAKUX IPHUCTYNOB NEYCHOYHOH 3HIE(aNonaTu UM HE UMEN KaKkoro-
1100 NpHUCTYyIIa NeYEHOYHO SHIedanonaTy B TEUEHUE JUIMTEIBHOTO NEpHO/ia BpeMeHH (0koo0 12 Hexenp unu
J0JBIIE), HO UMEET PACCTPONCTBO UM MEAUIUHCKOE COCTOSIHUE, KOTOPOE CO3AAET PUCK NPUCTYIOB NEYEHOU-
Ho#t sHuedanonatuu. Ilpuctyn nedeHowHOW 3HIEdaTONaTUH MPEACTABISAET OO0 KIMHUYECKOE COCTOSHHE,
XapakTepu3yloleecs HalUuueM ILepeOpanbHOd AMCOYHKIMH Yy MAlMEHTOB C OOJIE3HBIO MM HApYIICHHUEM
¢yuknuu neyeHu. CymecTBYET MUPOKHUH CIIEKTP NMCUXUYECKUX PACCTPOHCTB NPHU NEYEHOYHOI dHuehanonaTuy,
KOTOpBIE BapbUPYIOT OT MHHUMAJBHBIX, IPH KOTOPBIM INIAaBHBIMHM PE3YJIbTaTaAMHU SBISAETCH CHIDKCHUE KAauecTBa
H3HH, 710 IBHOTO 3()(eKTa, KOTOPHIH NPUBOIUT K KOME U, B KOHEYHOM UTOTE, K CMEPTH.

YenoBekoM, K KOTOPOMY NPUMEHSIOT CIOCO0 MO HACTOAIEMY U300PETEHHUIO, MOXKET OBITh MALUEHT C ME-
pecaakoi neveHH, MHAUBUAYYM, CTPAAAIOUN OT penepy3nOHHOTO NMOBPEXACHUS, HAIPUMED, B TPaHCIIAHTa-
TE MOCJE NEPECANKU NEUEHU UM MALUEHT, NOABEPKEHHBIN PUCKY Pa3BUTUS UM CTPAAAIOIUIl OT yXKe pa3BUB-
nieiics MmoJIMOPraHHOM HEXOCTAaTOYHOCTH.

IIpennouturensHo, YTOOBI 3a00JIEBAHUS MEUYEHU BRIOMpAIM U3 alKOrojpHO 0one3nu neueHu (ABII), He-
AJKOTOIBHOM OONIC3HU TEuUeHH (HampuMep, HEaTKorojbHOH xkupoBoit Oonesnu neuenu (HAXKBID)), reamko-
ronsHOTO creatorenaruta (HACT), nupposa u/uian OCnoxHEHUH Iuppo3a (HarmpuMmep, NOpTaabHONW I'MNepTEH-
3MH, ACUUTA, IIOYEHYHOH HEIOCTATOYHOCTH, NEUYECHOYHOH 3HIEedaTonaTHu WM 000CTPEHHUS XPOHHYECKOi meye-
HOYHOH HejmocTaToyHOCTH). M300peTeHne MOKET OTHOCUTHCH K JICHEHHUIO MIIM NPOGUIAKTUKE BOCTATICHHUS U
¢hubpo3a mpu xpoHUUeckux 3aboaeBanuax neuenu, Takux kak ABIT, HAXBII umu BUpycHBINA renaTur.

[TopucTteie yrnepoaHble YacTHUIBI, OMMCAHHBIE BBIIIE, TAKXKE MOTYT OBITH MOJIE3HBI B MOAYIALMH (PYHK-
IIMOHANBHOH ocH "kuineyHHK-nedeHs". [103ToOMy YacTHIBI MOTYT Takke HAWTH NPUMEHEHHE NPH APYTHX CO-
CTOSIHUSAX, KOTJa BaXKHA KUILIEYHAS TPAHCIOKAalLUs, HalpUMEp, NPU UIIEMUYECKOH OOJE3HM CEpALA, BOCMAIU-
TENBHBIX 3a00JEBAHUAX KUIIEYHUKA, CHHAPOME Pa3fApa’keHHON TOJICTON KUIIKU U BOCHAJIEHUU UIE0AHAIBHOTO
kapMaHa. OHY TaKXKe MOTYT OBITh NOJIE3HB! NPH JICUEHUU MM NIPEAYNPEKACHUHN apTEepUaIbHOM TUIIEPTEH3MH U,
CJIeI0BATENBHO, TP HHCYIBTAX, @ TAKKE I JCUCHUS UM NPO(UIAKTUKY OXHUPEHUS MM OCIOXKHEHUH OXHUpe-
HHUSL.

TaxuMm oOpazoM, HacTosIIee H300PETEHHE TAKIKE OTHOCUTCS K CIIOCOOY MOAYISAIMHU ()YHKIMOHANBHOMH ocH
"KUIIEYHUK-NIEYEHB", BKIIOYAIOMIEMY BBeAcHHE 3()(EKTHBHOIO KOJMYECTBA MOPUCTHIX YTIEPOMHBIX YACTHII,
OMUCAHHBIX B JAHHOM M300pPETEHUU, U UCIOIH30BAHUIO MIOPUCTBIX YIIEPOAHBIX YACTHIL, OMMCAHHBIX B HACTOS-
IEM M300pPETEHUH, IPU M3TOTOBJICHUHU JIEKAPCTBEHHOTO CPEACTBA AT MOAYIANMHM (QYHKIMOHAIBHOM ocH "Ku-
nmeqyHuK-neyeHs". Hacrosmee n3o0peTeHue Takke OTHOCUTCS K CIIOCO0Y JIeYEeHHUS MM NPOdUIaKTUKU O0Ie3HH
KOPOHApHBIX apTEPUil, BOCHAIUTEIbHBIX 3a00J€BAHUI KUIIEYHUKA, CUHAPOMA Pa3Ipa)K€HHOTO KHUIIEYHUKA,
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BOCIATICHUA UICOAHATBHOTO KapMaHa, TMIIEPTCH3UU, UHCYIIBTA, OXKUPCHUS HITH OCIIONKHCHUI OKUPEHUS, BKITIO-
YaronieMy BBeAcHUE 3Q(HEKTUBHOIO KOJIMYECTBA TOPUCTHIX YTIICPOAHBIX HACTHUII, ONIUCAHHBIX B TaHHOM H300pe-
TEHUU, U UCTIOTIH30OBAHUIO MOPUCTHIX YIICPOTHBIX YACTHII, OMUCAHHBIX B HACTOAINIEM U300PETECHUH, MTPU IPOU3-
BOJICTBE JICKAPCTBEHHOTO CPEACTBA IS JICUCHUS UM NPOQUIAKTUKY OONE3HU KOPOHAPHBIX apTepuii, BOCTIAIU-
TEJbHBIX 3a00JEBAHUN KMIEYHMKA, CUHIPOMA pPa3IpaKECHHOI0 KUIIEYHHMKA, BOCMAIEHUS MII€OAHAIbHOIO Kap-
MaHa, TUMICPTCH3UM, HHCYIIbTA, OKUPCHUS HITH OCIIOKHCHUN OXUPEHUSL.

ITopucTele yriepoAHBIC YACTUILI IO HACTOANIEMY M300PETCHUIO MOTYT OBITh BBEACHBI B Pa3IMYHBIX Jic-
KapcTBEHHBIX (hopMax. Tak, MOPUCTHIE YIIEPOAHBIC YACTHUILI MOTYT OBITH BBEACHBI NEPOPATLHO, HAPUMED B
BUJIC TAOJICTOK, MACTUIOK, JICTICIICK, BOMHBIX UIIH MACISHBIX CYCIICH3UH, TUCTICPIUPYEMBIX TOPOIIKOB UM Ipa-
Hy7. [TopucTeie yraepoaHble HYaCTUIIBI TAKXKE MOTYT OBITH BBEJCHBI MAPCHTEPATHHO UM MOJKOXKHO, BHYTPUBEH-
HO, BHYTPUMBIIIEYHO, BHYTPUTPYAUHHO, TPAHCACPMATLHO WM yTeM UHGYy3uu. [lopucteie yrieponHsle YacTu-
Bl MOTYT OBITh TaK)KE BBEJICHBI PEKTATBbHO, HampuMep B (GopMe CYMIO3UTOPUEB. Bpay CMOXET ompeneiauth
HEOOXOIUMBIil MyTh BBEJACHUS 11 KaXKIOTO KOHKPETHOTO NalueHTa. IIpeanouTHTeIpH0, YTOOB! MOPUCTHIC YT-
JIEPOAHBIE YACTHUIBI BBOAUIM NEPOPATHHO WM pekTanbHO. [Ipu BBeIEHUHU nepopaibHO UM PEKTAIbHO, NOPUC-
TBIC YTJIEPOMHBIC YACTHUIIBI NEHCTBYIOT B MPOCBETEC KUIICUHUKA, MOCKOJABKY OHU HE SBIIAIOTCS PacCachIBAIOIU-
Mmucs. [IpennouTuTeapH0, 4TOOBI TOPUCTHIE YTACPOIHBIE YACTUIIBI BBOTUIU NEPOPATHHO, HAIPUMEP, B CBOOOT-
HO-Teky4eil popMe (yaauHO NPeACTABICHHON B BU/IC MAKETUKOB) UM B TaOJIETUPOBAaHHOI hopMe.

B npyroii hopMe ocyiecTBICHUS HACTOAIIETO U300PETCHUSA OPUCTHIC YTICPOHBIC YACTHIIEI MOTYT OBITH
UCIOJB30BaHBI B CIIOCO0E 00PA0OTKU KPOBU IKCTPAKOPMOPAIBHO, MYTEM NPOXOXKACHUS KPOBU HE€PE3 MEAUIIUH-
CKOE YCTPOICTBO, COAEpKAIIEE YIIEPOAHBIE YACTUIIBI, MPEKAE HEM OHA OYAET BO3BpAIllCHA B OpPraHU3M, NpU-
YeM, 3Ta KpPOBb SIBIIETCS KPOBBIO YEJIOBEKA, CTPANAIOIIErO 3a00J€BAaHUEM MEYEHHU. DTOT METOJ MOXKET OBITh
BBIMTOJTHCH C MOMOIIBIO JTIOOBIX MOAXOAAIUX cpeacTB. KpoBs, koTopas Oblia 00padoTaHa TakuM 00pa3oM, MO-
KET ObITH BO3BPAILICHA B OPraHU3M YEIOBEKA C TEPANEBTUUECCKUMHU LIEAAMU WIM MOXKET ObITh UCTIOIB30BaHA IS
npyrux neneit. Hanpumep, KpoBb MOXKET ObITH 00paboTaHa TAKUM CIIOCOOOM NEPE NMEPENTUBAHUEM €€ IPYTOMY
4eJI0BEKY.

KoMno3unus 43 MOpUCTHIX YTIEPOAHBIX HACTHUI OYAET 3aBUCETH OT TaKUX (DAKTOPOB, Kak MPUpPOJIA KOH-
KPETHOT'O arcHTa B 3aBUCUMOCTHU OT TOTO, MpeIHAa3HAYEHA JIH OHA /IS (PapMalleBTUUECKOTO MU BETCPUHAPHOTO
UCNOJB30BaHUS U T.A. ATEHT, KOTOPBIA TOKEH ObITh UCMOJIB30BAH I JIEUEHUS 3a00J€BaHUM MEYEHH, MOXKET
OBITh MPUIOTOBJICHBI 71 OJTHOBPEMEHHOTO, Pa3AENLHOI0 WM NOCIEA0BATEIHHOIO NPUMEHEHHUS.

ITopucTele yTaepoaHBIC YACTHIIBI B HACTOSIIEM U300PCTCHUU NPUTOTOBICHBI, KaK MPABUIIO, A1 BBEACHUA
C HOCHUTEIIEM WJIM pa30aBUTENIEM, IPUEMIIEMBIM ¢ (hapMaleBTHYECKOH Touku 3peHus. Mcmoap3lyeMbiM (apma-
[EBTUYCCKUM HOCUTEIIEM MU pa30aBUTEIEM MOXET ObITh, B YACTHOCTHU, M30TOHUUECKHUIT pacTBop. Hanpumep,
TBEPABIC NepopanbHble HOPMBI MOTYT COMICPXKATh HAPSY C AKTUBHBIM COCTMHCHUEM Pa30aBUTEIH, B YACTHOCTH
JIaKTO3Y, IEKCTPO3Y, Caxapo3sy, UEIUTI0I03y, KYKYPY3HbIH KpaxMan WM KapToQeabHbIH KpaxMall; cMa3bIBaloIIHe
BEIIECTBA, HAPUMEP JAUOKCUJ KPEMHHUS, TaJbK, CTCAPUHOBYIO KHCIOTY, CTeapaT MarHUA WU KalbIUs W/UIIH
NOJUATUIIEHTTIMKOIIH; CBA3BIBAIOIIME AT€HTHI; HAIPUMED KpaxMalibl, TyMMUApaOUK, KeIaTHH, METUIIE/LTIONO03Y,
KapOOKCUMETUIIE/LTIONO3Y WM NOJMBUHUINUPPOIUAOH; AE3arPETUPYIOIIME ar€HThI, HAPUMEP Kpaxmall, alb-
TMHOBYIO KHCIIOTY, aJbTMHATHI UIIM HATPUA KpaxMas TITMKOJIAT, BCIICHUBAKOIUE CMECU; KPACUTEITH;, MOACIACTH-
TEJTH; CMaYMBAOIIUE are¢HTHI, TAKUE KaK JICIIUTUH, MOJTUCOPOATHI, TaypUICYIb(ATHI; U, B 1EJIOM, HETOKCUYHEIC U
(hapMaKOIOrHYECKH HEaKTHBHBIC BEIECTBA, UCMOJB3YEMbIC B ()apMalleBTHUECKUX Npemnaparax. Takue dapma-
[EBTUYCCKUE MPENapaThl MOTYT OBITh NPUTOTOBJICHBI U3BECTHBIM 00pa3oM, HalpUMeEp, C MTOMOIIBI0 CMEIIUBA-
HUS, TPaHYTUPOBaHUS, TAOJCTUPOBAHU S, HAHECCHUS CaXapHOTO UM TUICHOYHOTO TTOKPBITHSL.

Kunkue aucmepcuu I MEPOPAIbHOTO BBEICHHUS MOTYT NPEACTABIATH COOOH CHPOIBI, IMYJIBCHU HITH
cycnieH3ud. CHpONBI MOTYT COMEPkKATh B KAUECTBE HOCUTENEH, HAPUMED, CaXapo3y WM Caxapo3y ¢ TIIHIEpH-
HOM U/MJIY MAHHUT U/UIIU COPOUT.

CycneH3uu U 3MYJIBCUU MOTYT COACP)KAaTh B KaYECTBE HOCUTEIA, HampUMeEp, MPUPOTHYIO CMOIY, arap,
aJbTHMHAT HATPUS, MIEKTUH, METUIIIEILTIONO03Y, KapOOKCUMETHIICIUTIONO03Y UM MOJTUBUHUIOBRIHA cupT. CycneH-
3UU WM PAcCTBOPHI AT BHYTPUMBIIICUHBIX MHBECKIMHA MOTYT COACPXKATh HAPANY C aKTUBHBIM COCTUHCHUEM
NpUEMIIEMBIH ¢ (hapMaleBTUYECKOM TOUKH 3PEHUS HOCUTEIh, HAPUMEDP CTCPUIILHYIO BOAY, OJTUBKOBOE MAcCJo,
JTUJIONEAT, TJIMKOIU, HAPUMED, IPONUIEHITIUKOIb, U, ECIIM TPEOYETCS, COOTBETCTBYIONIEE KOIMUYECTBO TUAPO-
XJ0pHUaa IUI0KauHa.

KoMmnozunuu 115 nepopaibHOr0 BBEACHUA MOTYT OBITh MPUTOTOBJICHB! B BUAE COCTABOB C KOHTPOJIUpYE-
MBIM BBICBOOOKJCHUEM, HAPUMEP, OHU MOTYT OBITh Pa3paboTaHbl A1 KOHTPOIUPYEMOTO BBHICBOOOMXICHUS B
TOJICTOX KHIIKE.

PacTBOpE!I 17151 BHYTPUBEHHOTO BBEACHUA WU UH(Y3UU MOTYT COACPKATH B KAYCCTBE HOCUTEIISA, HAMPU-
Mep, CTCPUILHYIO BOAY WIIH, IPEAMOYTUTEIBHO, MOTYT HAXOIUTHCA B (OPME CTCPUIBHBIX, BOJHBIX, H30TOHUYE-
CKHX COJIEBBIX paCTBOPOB.

Jl03a MOPUCTBIX YIACPOIHBIX YaCTUIl MOXKET OBITH ONpE/C/ICHa B COOTBETCTBUM C PA3THUYHBIMU ITapaMeT-
pamu, B HACTHOCTU B COOTBETCTBUM C UCMOIB3YEMbBIM BEIIECTBOM; BO3PACTOM, MACCOH U COCTOSHUEM NAIUEHTA,
MOJUIEKAIIETO JIEUEHUIO; TYTEM BBEACHUS U TPEOYIONIUMCS PEKUMOM.

Taroke, Bpau CMOXKET ONPEACTUTh HEOOXOAUMBII MYTh BBEJICHUS U O3B! /I JIIOOOTO KOHKPETHOTO MaIi-
enTa. TunuyHas cyToyHas 103a cOCTaBIsAeT OT nmpuMepHO 0,1 10 2 r Ha KT Macchl TeJa B 3aBUCUMOCTH OT BO3-
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pacta, Macchl ¥ COCTOSIHUS MHAMBUAYYMA, MOJBEPracMOro JCHCHHIO, TUIA M TAKECTH JNETCHEpallUu, a TaKKe
4aCcTOTHI M NyTH BBeAeHUA. CyToyHas N03a MOXeET OBbITh paBHa, HampuMep, ot 0,5 1o 15 r, IpeanoYTUTENBHO OT
1 mo 10 r, umm, ecnu 370 HEOOXOAUMO, TO MOTYT OBITH MCIOJIB30BAaHb! 00JEE BHICOKME CYTOYHBIE 03I, HANPHU-
mep ot 10 1o 100 r, npeanoururensHo ot 20 10 80 r.

Bce nmyGnukanuu 4 NaTeHTHBIC 3a9BKH, YIOMSHYTHIE B 3TOM ONUCAHUU, OTHOCATCA K YPOBHIO CHEHHUAIU-
CTOB B JaHHO}1 001aCTH TEXHUKH, K KOTOPOH NMPUHA/UICKUT HACTOAIIEE U300PETEHHUE.

Bce myOnukanuy ¥ maTeHTHBIC 3assBKM BKJIIOUEHBI B HACTOAIICE OMHUCAHME MYTEM CCBUIKU B TOI ke Mepe,
Kak ecnu Obl KaXKas OTJeabHAsA MyONMKalus UM NMAaTCHTHAs 3asBKa JOJDKHA Oblia OBl KOHKPETHO U OTAEIBHO
OBITH BKJIIOUCHA MYTEM CCBIIKH.

XoT4 BbIIIE H300PETECHHUE C LEIbI0 €r0 NOHUMAaHUS OBIJIO OMUCAHO B HEKOTOPBIX AETAISAX MPU ITOMOIIM HI-
JIOCTPaNUid ¥ MPUMEPOB, CIEIHUANTUCTAM B JaHHOU 00JACTH TEXHUKH JOJDKHO OBIThH SICHO, YTO MOTYT OBITh NpH-
MEHEHb! ONpe/eICHHBIC M3MEHEHUA U MO UKalMK B Ipeaenax o0beMa nmpunaraeMoit GopMyabl U300peTEeHHUA.
Crenytonme HIKe MPUMEPB! HITIOCTPUPYIOT HACTOAIIEE H300pETEHHE.

HexoTopble acneKThl H300peTeHUsA

HexoTopble acieKThl H300pETEHUS ONIUCAHBI HUXKE.

1) ITopucTble yriepoaHble YaCTUIBI s TPUMEHEHHUS NIPY JICYSHUU WK NpodunakTHKe 3a00IeBaHUil ne-
YEHH, B KOTOPBIX 10 MeHbIIeil Mepe 20% obmero o6beMa Nop COCTaBIAIOT MOPHI, UMEIOIIME CPETHUI THAMETD
ot 2 1o 200 M.

2) IlopucTble yraepoaHble YaCTULB! 111 TPUMEHEHHUS B COOTBETCTBUM € aCMEKTOM 1, B KOTOPBIX 10 MEHb-
nreii Mepe 20% o06rero o6beMa op COCTaBIAIOT NOPHI, UMEIOIHUE cpennuit nuamerp ot 30 10 150 HM.

3) IopucTeie yraepoaHble HACTUIB! A1 MPUMEHEHUS B COOTBETCTBUHU C aCIEKTOM | UM 2, B KOTOPBIX 1O
MeHblIei Mepe 20% o01ero 06beMa Mop COCTABIAIOT MOPHI, UMEIOIIME cpeAHuN 1uameTp ot 50 1o 120 HM.

4) ITopucTble YrIepOJHBIC HACTHUIBI AT NPUMCHEHHUS B COOTBETCTBHUH C MIOOBIM M3 MPEANICCTBYIOMIUX ac-
MEKTOB, B KOTOPBIX MOPBI COCTABIIAIOT 10 MEHBIICH Mepe 25% obrmiero o6beMa nop.

S) IopucTele YraepoaHble YaCTHIBI U NIPUMEHEHUS B COOTBETCTBUM € JTIOOBIM U3 MPEMIICCTBYIOIIUX ac-
MEKTOB, B KOTOPBIX MOPHI cocTaBisAtoT oT 30 10 60% obmiero odveMa nop.

6) IlopucTeie YTraepoaHbIe YaCTHIBI U NIPUMEHEHUS B COOTBETCTBUY € JTIOOBIM U3 MPEMIICCTBYIOIIUX ac-
NEKTOB, TI€ 3TH YACTHUIL JOTOJHHUTENBHO COMEPKAT MUKPOMOPHI CO CPEHUM AMAMETPOM B auanaszone ot 0,6
10 2 HM.

7) IlopucThie yruepoaHble YaCTULB! A1 NPUMEHEHHS B COOTBETCTBUU C ACTIEKTOM 6, B KOTOPBIX MUKDOIIO-
pBI cocTaBasAIoT OT 5 10 30% obmiero ooGbema nop.

8) IlopucThle yTepoaHble YaCTUUB 111 TPUMEHEHUSA B COOTBETCTBUH € MIOOBIM M3 MPEIIIECTBYIOIIUX ac-
NEKTOB, T/I¢ YaCTHUIIBI TOTIOTHUTEIIFHO COACPKAT MOPHI, uMeronue auaMerp 6onee 200 HM.

9) IlopucThie yraepoaHble HACTUIBI 17151 MPUMEHEHUS B COOTBETCTBUM C aCHEKTOM 8, B KOTOPBIX MOPHI,
UMeIoIMe cpeanuit auamerp 6onee yem 200 HM, cocTaBasroT ot 25 10 70% ot ob1iero odvema nop.

10) TlopucTele YriaepoaHbIC YACTHUIBI 11 NPUMEHEHHUS B COOTBETCTBUM C JIOOBIM M3 MPEMIIECTBYIONIUX
aCITIEKTOB, B KOTOPBIX 00NN 00BbEM Mop, UMEIoKUX cpeanuit muametp ot 30 mo 150 umM, cocraBmser ot 0,2 1o
2,0 M/

11) IlopucTeie yraepoaHbIC HACTHUIBI A1 NPUMEHEHUS B COOTBETCTBUH C MIOOBIM U3 acNekToB oT 6 10 10,
B KOTOPBIX 00K 00bEM MHUKpOIOp, UMEIOIKUX cpeaHuil quameTp ot 0,6 10 2 HM, coctaBiser ot 0,01 no 1,5
eMr.

12) IlopucThie yriepoaHbIe YacTHIBI 1711 NIPUMEHEHHS B COOTBETCTBUHU C JTIOOBIM M3 acNeKToB OT 8 10 11,
B KOTOPBIX 001MH 00bEM MakpoInop, UMEIOMUX CpeaAHuUil tuaMeTp Gonbiie, yeM 200 HM, coctaBsier ot 0,2 1o
1,0 eM/r.

13) IlopucTele yriaepoaHbIC YACTUIBI 11 NPUMEHEHHUSA B COOTBETCTBUM C JIFOOBIM M3 NPEMIICCTBYIONIUX
aCTEeKTOB, y KOTOPHIX oOmas yaelapHas MIIOMaAb NOBepXHOCTH, u3MepeHHas Meronom BOT (Bpynayapa-
Immera-Temwtepa) Gombiue uem 700 M2/T.

14) IlopucTble yraepoaHble YaCTUIBI N1 TPUMEHEHUS B COOTBETCTBUH € acleKToM 13, v KOTOphIX 00Ias
yeIbHAS MIIOMAb TOBEPXHOCTH Goublie deM 1000 M/r.

15) IlopucTele yraepoaHbie YaCTUIBI IS MPUMEHEHHUS B COOTBETCTBUH C aCMIEKTOM 14, v KOTOpBIX 00mmIas
yAenbHAs IOMAb TOBEPXHOCTH cocTaBIseT oT 1400 10 2000 M*/r.

16) TlopucTele YriaepoOaHBbIC YACTHUIBI 11 NPUMEHEHHUS B COOTBETCTBUM C JIOOBIM M3 NPEMIICCTBYIONIMX
ACTIEKTOB, I/I€ YaCTHUIIBI UMEIOT cpeTHUH quaMeTp ot 2 10 2000 MxM.

17) TlopucTele YriaepoaHbIC YACTUIBI 11 NPUMEHEHHUS B COOTBETCTBUM C JIFOOBIM M3 NPEMIIECTBYIONIUX
ACTIEKTOB, /I YaCTHIIBI UMEIOT chepuyueckyio Gopmy.

18) IlopucTeie YriaepoaHbIC YACTHUIBI 11 NPUMEHEHHUS B COOTBETCTBUM C JIFOOBIM M3 NPEMIIECTBYIONIUX
ACTMEKTOB, IJIe YACTUIBI BBOJAT MEPOPANBHO UITH PEKTATBHO.

19. ITopucTble yTiepoaHbIe YacTHII A MPUMEHEHUS B COOTBETCTBUM C acleKTOM 18, rae 4acTHIbl BBO-
JAT TIEpopanbHO B cBOOOHO-TeKyUel hopme unu B hopMe TabIETOK.

20) IlopucTble yraepoaHble HACTUIBI A1 NPUMCHEHUS B COOTBETCTBUHU C JIOOBIM M3 MPEAMICCTBYIOIIUX
aCMEKTOB, I/ie 3a00JeBaHue NEYEHH BBIOPAIOT U3 alKoroiapHoi Oone3nu neueHu (ABII), HeankoronbHoR Oones-
HU MEYEHH, HeankoronsHoro creatorenaruta (HACT), nuppo3a u/umu ocnoxxHeHuH Uppo3a.
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21) IlopucTthle yraepoaHble YaCTUIBI )1 IPUMEHEHHS B COOTBETCTBUM C acnekTtoM 20, riae HeaaKorosb-
Hast 00JIe3Hb MEUCHU SABIIAETCS HEANKOTONLHOMU kUpoBoit 6oe3nbto neuenu (HAXKBIT).

22) IlopucThle yraepoaHble YaCTUIBI UTS MTPUMEHEHUS B COOTBETCTBUH € TIOOBIM U3 acrekToB ot | 1o 19,
UCTIONB3YIOIMECS I JIEUEHUS MM NpO(UNAKTUKH BOocTaNeHus U Gubpo3a NpH XpoOHHYECKHUX 3a00JIEeBaHMAX
neueHy, Takux kak ABII, HAXKBII unu BupycHsIii renarur.

23) IlopucThlie yraepoaHble YAaCTUIBI )11 TPUMEHEHHS B COOTBETCTBUM C acnekToM 20, re OCIOXHEHHUE
IMppO3a BBIOMPAIOT U3 MOPTAJIHHON TMIEPTEH3UHU, aCIUTa, MOYEYHOH HEOCTATOYHOCTH, NEUYEeHOUHOH 3HNeda-
JIONaTUH U 000CTPEHUs XPOHUIECKOH NEeYEHOUHOI HETOCTATOYHOCTH.

24) Cnoco0 neyeHUsA WU NPOPUIAKTHKY 3a00NeBaHUI MEUYECHHU, BKIIOYarOmuil BBeacHUE 3D HEKTUBHOTO
KOJIMYECTBA MTOPHUCTHIX YTIIEPOIHBIX YACTHUII, B KOTOPBIX IO MeHbIIei Mepe 20% ot obmero o6beMa nop cocTas-
JISIOT MOPBI, UMEIOIHME cpeTHUNA nuaMeTp oT 2 10 200 HM.

25) IlpuMeHeHHE MOPUCTHIX YIIIEPOJHBIX YACTHIL, B KOTOPBIX IO MeHbme# Mepe 20% ot obmiero oosema
MIOp COCTABISIOT NOPEI, UMEIOMIHUE cpeJHUI quaMeTp ot 2 10 200 HM, pH MPOU3BOICTBE JEKAPCTBEHHOTO CPEI-
CTBA AJISL JEYCHHUS MU NPODUIAKTHKY 3a00JIEBAHUI NIEYECHH.

26) IlopucTele yraepoaHble YaCTUIB, KaK ONpPEIe/IEHO B II0O0M M3 acmekToB oT 1 o 17 mi1s npuMeHeHus
C LEJIBI0 MOAYIANMHY (QYHKIMOHAIBHOM OCH "KUIIEYHHUK-TICYEHB" .

27) IlopucTsle yraepoaAHbIE YaCTUIBI U1 NIPUMEHEHHS B COOTBETCTBUH C aCMEKTOM 26, HCTIOIB3YIOMIHUECS
B JICUCHUU HUIU Npo(HIaKTUKE HIIEMHUUYECKOH OOJE3HM cepana, BOCHATMTENBHBIX 3a00NIeBaHUH KMIIECYHHUKA,
CHHApPOMA pa3/Ipa)KCHHOH TOJCTOH KHIIKM, BOCHAJICHUS MIICOAHAIBHOTO KapMaHa, TMIIEPTEH3MH, MHCYIBTA,
OXXHUPEHHUS U OCIIOKHEHUH 0XKUPEHUS.

IIpumepsi

Matepuansl 4 METOBI.

YriepoaHbsle MaTepuasl.

ITpenapaTtuBHbIil npumep 1.

PactBop 100 mac.y. mpOMBINUIEHHOH HOBOJAYHOM CMONBI CO CPEIHUM MOJIEKYIApHBIM BecoM 700-800D
(Hexion Specialty Chemicals) B atunenriuxone HarpeBany 10 90-95°C u THmiaTeNbHO MEPEMENIUBATH B TCUCHUE
2-5 MuH ¢ pacTBOpoM 15-20 mMac.4. rekcaMeTUIEHTETpaMHHa (YPOTPOITMHA) B ATUIICHITIMKOIIE, HATPETOro JI0 TOH
ke TeMrepaTypbl. 1lonyueHHbIH npo3payHblil pacTBOP BBUIMBAIM IMOTOKOM B 2,5-6-KpaTHBIH 00bEM NepeMeEIIt-
BacMoro ropsuero (150-155°C) MuHepaapbHOrO Maciaa ¢ HU3KOU BA3KOCTHIO (M3OISAIIMOHHOEC MAcjao WM TPaHC-
¢dopmMaTopHoe Macio), coaepxamero 0,2-1 00.% aucneprupylomero aresra, npeacTaBiIsBIIEro coboit mpo-
MBIIUIEHHOE BBICHIXAIOIIECE MACIO (AaTCKOE MAacjio), OCHOBHBIM KOMIIOHEHTOM KOTOPOTO SABJIAIOTCS MOJIMHEHA-
CBIIIICHHBIC (OKUCICHHBIE) pacTUTENBHBIC Macnia. TemmepaTypa cMmecu cHikanack a0 135-140°C, mostomy
cMech HarpeBamy 10 150-155°C B reyenue 15-20 mun. Kak npaBuio, oTBepxA€HUE TPOUCXOAUT B TeHeHHUE 1-2
MuH okoyio 140°C ¢ mocnenyomuM 3HAYUTEIHHBIM BhIIeIeHUEM rasa. JlampHelimiee HarpeBanue ao 150-155°C
B TeyeHue 15-20 MuH obecneynBano 3aBeplicHUE OTBepkAeHUA. CMECh OXJTaxIald M OTACIAIU MOJyUCHHBIE
MHKpocdeph! OT Macna nmyreM (GUIBTPALMKM UIH HEHTPUGYTUPOBAHUS. DTUIICHIIIMKOIL OBLT yAaleH U3 CMOJIBI
1100 MpH TOMOIM MHOTOKPATHOM 3KCTpaKIMU ropsuei Bonoit, mubo nyrem cymku B Bakyyme (120°C npu 50
MM PT.CT.). B onucanHo# BhIIe IpolLieAype, MO cpaBHEHUIO ¢ mpuMepoM 3 u3 narenta WO 02/12380, coaepxa-
HME ypoTponuHa Obl10 yBenuueHo a0 15-20 mac.u. Ha 100 mMac.4. HOBoJlaka IO CpaBHEHMIO ¢ 9 Mac.y. B paHee
NPUBECHHOM IIPUMEpE, a TEMIEPATypy Macsia, B KOTOPOE 3aJIMBAIOT pacTBOpP CMOIBI, yBeauuniu ¢ 115-120°C
a0 150-155°C, urto BEI3bIBATIO "MIHOBEHHOE" OTBEpXK/ICHHME, a HE "MEIEHHOE" OTBEPK/ICHHUE, KaK B paHee MpHU-
BE/ICHHOM IpUMEpE.

IIpoMBbITBIE BOMIOH BIa)KHBIE, BHICYIICHHBIE MM BBICYIICHHBIE MOJ BAKYYMOM MHKpOC(EpB! CMONBI MOJ-
BEpraju TepMooOpaboTKe I MOJYUCHHUS YIIIEPOAHBIX MaTtepuanoB. TunuyHas mpouenypa BKIIOYaeT, 6e3 or-
paHHYEHMH, OOXKHUI B NMOTOKE AMOKCHUAA YTIEpO]a ¢ HapallMBAHUEM TEMIIEPATyphl OT TEMIIEPATYpPhl OKPYKalo-
mieit cpens! 10 800°C co cxopocThio 3°C/MuH, KTacCUPUKAIUIO O pa3MepaM YacTHIl U AajbHeiniee "dusuie-
CKy10" aKTHBalMIO BEIOpaHHOH (pakuuu B MoToke quokcuaa yriaepoaa mpu 900°C. Taxke MoxeT OBITh IpUME-
HEHO MHOXXECTBO BApHAHTOB 3TO, U3BECTHON B AaHHOI oOmacTy, npoueaypsl. CTENeHb aKTUBAMU B 3THX 00-
pa3nax cocrapisiyia npuMepHo 30%.

Pacnpenenenue Mezo/Makponop mo pa3Mepam B IOJYYEHHBIX YITIAX NPEAONpPENEIAETCS MNOPUCTOCTHIO
CMOJTBI-TIPEIIIECTBEHHUKA, KOTOPAs PETyIUPYETCS COACPKAaHUEM PACTBOPUTEIS/TOPO0OPA30BATENS H CTENEHBIO
aKTHBAIIMM MOIYYECHHOro yris. B tabn. | Hmke npuBoauTCs MoapoOHas MHPOPMANHUA O YETHIPEX MOTHUMEPHBIX
KOMITO3UIUAX, KOTOPBIC SBJIAIOTCS NMPEAIIECTBEHHUKAMHM ME30/MAaKpOINOPUCTHIX YTIIEH, Kak MOKa3aHo C MOMO-
IIBIO0 UCCIEIOBAHMH AKTHBHPOBAHHBIX MAaTEpUAlOB METOJAAMHM INOPOMETPUM HAa OCHOBE aacopOluM a30Ta U
pTyTHOH nmopomeTpud. B nmocneayronmx 6MOMeIUIMHCKUX UcTBITaHUAX ObuTH Hcnonb3oBaHsl TE7 u TES, xo-
TOpPBIE UMEIOT OYEHBb MOXOXKYIO CTPYKTYPY MaKpoIop, MpeacTaBisis cob60i B MPEUMYIIECTBEHHON CTENIEHH MUK-
po - makponopucteie MaTepuansl. Marepuansl TE3 u TES, xoTopble HMEIOT MOPHI MEHBIIETO pa3Mepa B Me-
30/Makpo 0o0JNacTy, MPUBEACHB! B KAYECTBE NNPUMEPA H ITOKA3bIBAIOT XYAIIHME IKCIUTyaTallMOHHBIE CBOMCTBA NpH
a7IcopOIMK KPYTTHBIX MOJEKY, Takux kak @HOa.

Pacnpenenenue yacTui no pazmepam B 00pa30BaBIIMXCS MUKPOC(HEPaX CMOIIBI 3aBUCAT OT pa3NUyHbIX Ma-
paMeTpoB, B TOM 4ucIe, 6€3 OrpaHUYCHUI, OT TUNA 000PYIOBAHUS JUIS NIEPEMEIIMBAHUS, CKOPOCTH NEPEMEIIIH-
BaHMS, BA3KOCTH PACTBOpPA CMOJIBI, KOHIEHTPALMHU JUCIIEPTUPYIONIETO arcHTa, COOTHOIIEHMS KOIMYECTBa pac-

-17 -



038965

TBOpA CMOJIBI K KOJIMUECTBY Maciia U TeMIepaTypsl JUcnepcud. XOTs pacrnpeaesieHue, Kak MpaBuilo, SBISETCS
UIMPOKKM, pa3Mmep npeoOnanaromieii Gppakiuu MoxeT 3pPEKTUBHO H3MEHATHCS B mpenesiax Mexay ~10 MkM u
~1 MMm.

Tabymmna 1
PacTtsop HoBonaka PacTtBop ypoTponuHa
Koa npoaykra
Hosonak STuneHrnukonb YpoTponuH STuneHrnukons
TE3 100 macc.. 80 macc.u. 20 maccu. 100 maccu.
TES 100 macc . 100 macc.u. 20 maccu. 120 macc .
TE7 100 macc.u. 150 macc.u. 20 maccu. 150 macc.u.
TES8 100 macc.u. 150 macc.u. 20 maccu. 180 macc.u.

®wur. 11 nokasplBaeT pacCYMTaHHBIE pacnpenesieHHs pasMepoB mop (Moxens BJH) akTHBHpOBaHHBIX yT-
ne#t, nonyueHHsx U3 cmosl TE3, TES u TE7 cooTBeTcTBeHHO (KOMNO3UIMH U3 Tabm. 1). Pacnipenenenust neMoH-
CTPUPYIOT OMMOJANBHBINM XapaKTep yIiis A8 BceX MaTepHasioB, MMOKa3biBas OOJBIION MUK B AHANa30HE MHUKPO-
NOp pa3MepoM MeHee 2 HM M BTOPUYHBIH MUK B quana3oHe Me3o/Makpornop pazmepoM 5-500 HM, mpuuem, pas-
Mep ¥ 00beM IOp BO3PACTAIOT C POCTOM KOHIEHTpAIMH NMOpooOpa3oBaTess INIMKOJ, KaK IoKa3aHo B Tabu. 1.
CornacHO U3MEpPEHHSIM € NMOMOIIBIO METoAa afcopOuuu azora npeanoururensHsle Mmatepuansl TE7 u TES ume-
I0T Me30/MaJible Makpomopsl Oonbliero pasmepa B auanasone 10-500 um. Martepuan TE3 umeer 3HauYUTEIBHO
MEHBIINI 00beM MOp M pacrpelielieHHe Pa3MepoB MOpP Y HEro pacIIMpeHo BIUIOTH 10 00JIaCTH MaJbIX ME30IHop
(2-50 um).

[IpenapaTuBHBINA MpuUMep 2. AKTUBALUSI MUKpPOCHED Mmociie 00xHra.

Mukpocdepsl cMOJIBI MOTYT OBITH AaKTMBHPOBAHBI JIMOO JUOKCHUAOM yriepoja, Jinbo mapoM. J{uokcua yr-
nepoja sBisieTcs 0osiee yrmpaBisieMbIM, TOT/Ia Kak Nap SBJISETCS NMPEeINOYTHTENBHBIM A KPYIMHOMACIITaOHBIX
MPOHU3BOJCTB MO0 CTOUMOCTHBIM TNPHYHMHAM. AKTHBAallUS B JHOKCHAE YTJIEPOAA MPOHCXOAUT MPUMEPHO MpPHU
900°C, mpuyeM crerneHb o0rapa KOHTPOJIMPYETCS BpeMEHEM NMpeObIBaHMs B MEYH. AKTHBALIUS MAapOM MPOUCXO-
JUT npeumyniecTBeHHO B npenenax 700°C. B o6oux ciydasix yClIOBHUs HE SBISAIOTCS KPUTHYECKHMH, TEMIIepa-
TYpY ¥ BpeMsi MOXKHO peryJIHpoBaTh AJs TOT0, YTOObI TOCTHYH TpeOyeMoii CTerneHH aKkTHBAIMH TaK, KaK H3BECT-
HO J11000MYy CIIELMaNUCTy B AaHHOH oOsactu. DddekT akTHBaLMKu JTUOKCHIOM yriieposia Ha MpUMepe MOPHUCTOH
ctpykTypbl Mukpocdep TES nokazan Ha ¢ur. 3, a pacnpeneneHue pa3MepoB Mop I Hee MPUBEAECHO B Tab. 2.
YBenuyeHue o6beMa MHUKpONOp BUAHO U3 ¢ur. 3. V3 Taba. 2 MOXKHO TakXe NOHATh, YTO 00BbEM IOp B HEAKTH-
BHPOBAaHHOM 00pas3lie B JHama3oHe MUKporop (<2 um) ouenb Hu30K (0,1 cM’/r), mpuyem oH TakiKe COOTBETCTBY-
eT MaJIoH IUIoIIaAH MmoBepxHocTH no Meroxy BOT (534 M/r). AKTHBALMs 0 MeHbIel Mepe 10 30% o6rapa
3HAYMTEJILHO YBEJIHMYUBAET KaK 00beM MHUKPOMNOP, TaK U IUIOLIAAb NOBEPXHOCTH. [IpeAnodTuTenbHbIE MaTepHa-
Jbl U1s1 OMOMEIMLMHCKOIO aACcOpOLMH MMEIOT IUIOUIab MOBEPXHOCTU MO MeHblied mepe 1000 Mz/l", o0BeM
MHKporiop Gosee 0,3 cM’/T.

Tabnuua 2. Ctpykrypa nop yras TES, akruBupoBanHoro CO,

MnotHo | Mnowaaw ObLywi MpupocT o6vema nop
obbem nop
Marepwuan CTb, B3T,
tem? VeI (0.99),  |0-2mum,  |2-50 HM, |>50 Hm,
cm/r em’/r em/r em’/r

HeakTneunp
OBaHHbIV 534 0,9 0,101 0,136 0,56
TE8
AkTuBMpoBsa
HHbIK C29% | 0,22 1041 1,31 0,34 0,22 0,66
obrapa
AkTuBMpoBa
HHBIN C47% | 0,17 1432 1,67 0.96 0,355 0,81
obrapa

H3menenue oObeMa MakKpoIop yris NpH aKTHBAaLMM SBISIETCS apTedakToM MeToAa ancopOLuM a3ora,
npuyem o0beM Mop He A0/keH GbiTh >0,5 cM’/r. Bosee KpymHble CTPYKTYphI MOP CIEAyeT H3MEPSTh METOIOM
pryTHOH mopomerpun. Onu moka3ansl Ha ¢ur. 2 s TE7 u TES, aktusupoBanubix 1o 40% obrapa. boiee
KpynHble nopsl, Beiie 38000 HM, 00ycIIOBIIEHBI MEXYACTHYHBIMH ITYCTOTaMH MEXAy MHUKpocepami, a He Ka-
KOH-JIN00 BHyTpeHHEeH nmopuctocthio B Mukpocdepax. Hactuusl TE7 u TES umeroT MakCHMyMBI COCTaBJISIOIINE
U IMaMeTpoB 1op 88 u 91 HM COOTBETCTBEHHO, MIIOMAAN MoBepXHOCTH 1499 M*/r, obbema mop 1,36 cm’/r,
o6bemuol oTHOCTH 0,2 T/cM’, pasmepa uactii 240-500 MkM 1 crenenn aktiBamn 40%. Jlns oGoux mare-
pHAJIOB SIBJIAETCS OYEBHAHBIM OTCYTCTBHE MOp 0OJIbIIIE OCHOBHOTO MakcuMyma (>300 HM) Tak e, Kak B OCHOB-
HOM OTCYTCTBHE IOp B oOsiacTu Me3omnop (2-50 HM). MeTon pTyTHOI MOpOMETpUH He MOXKET 0becneunuTh JaH-
HbIE O MOPax HUXKE ~6 HM H3-3a MPUMEHSIOILET0Cs IaBICHHS.

Ecnu He yka3aHO MHOE TOJKOBaHHE, MOPUCTHIE YIIIEPOJHbIE YaCTHIIbI, HCTIOIB3YIOIHECS B CAEAYIOIHMX HU-
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€ MCCE0BAHUAX 1N VItro ¥ in vivo, NpeacTaBisuIH coboit akTBUpoBaHHbIe yacTHiel TE7, onucanuele BIE.

HccrnenoBanus in vitro.

HccnenoBanue BO3ACHCTBHS NMPSAMOM KOHTAKTHOH MHKYOAIlMM MCHBITYEMOTO YTl Ha OaKTepHaiIbHBIN Me-
TaboNU3M.

Vrrnepoausie Matepuansl (TE7 unu TES, xak yka3aHo) OTBEMIMBAIM B YHUBECPCAIBHBIC CTCKISHHBIC (hia-
KOHBI ¥ CTCPUIM30BATH CYXUM xapoM B TeucHue 2 4 pu 80°C. 1 mn docdatHo-coneBoro 6ydhepHoro pacTeopa
(®CB) nobasmsmu k xkaxaeiM 0,1 T MaTepuana, U o0pa3is!l HHKyOUpoBamu npu 37°C B TeueHue | 4 npu BeTps-
XHUBaHMHU €O CKOpocThio 120 06/MuH. Tpunron-coesiit 6yas0H (TCH) unoxynuposaiu Escherichia coli (NCTC
10418) unu Staphylococcus aureus (NCTC 6571) u unky6upoBanu B TeueHue Houu npu 37°C U BCTPSAXUBAHUH
co cxopocThio 120 06/MuH. bakTepuanipHyl0 CYCIIEH3UIO OCAXKAANIM HEHTPU(YTUPOBAHUEM H PECYCIIEHIMPOBAIH
B | M1 ®CB. Ontuueckyio MIOTHOCTH CYCNIEH3UH M3Mepsinu mpu 540 HM M KOHIEHTPAIMIO CYCIIEH3UH JTOBO/IHU-
mu no 3Hagenus 0,5. 31ot koadduumeHT pazdaBIeHUsS UCIOIF30BAIH 3aTEM /Il NPUTOTOBICHUS OaKTepHaIb-
Hoit cycnen3un B OCBH. Tloncuer xu3HecnocoOHBIX KIE€TOK B cycneH3uu E.coli npoBoaunu nyrem cepuitHOro
pa3BEeCHUS U NTOCEBA Ha Yamkax ¢ arapoM. MHokymaT (1 mi) 1o0aBiaaau k kaxaoMy MaTepHaly U 3TU oOpa3isl
uHKyOuposanu npu 37°C, BcTpsaxuBas co ckopocThio 120 o6/MuH. B ompeneneHHblE MPOMEXYTKH BPEMEHH
paBHbie 30 MuH, 2 u 6 u 100 MKT OaKTEepUATBHOM CYCIEH3UU 3a0UpaTd U3 KAKAOro obpa3na U MoMeland B
TyHKH 96-yHOUHOrO nmaHmeTa. O6pasis!l NOABEPraly JM3UCY U aHATH3UpoBany Ha coaepxanue AT® B kaue-
CTBE MEpH! KIETOYHOrO MeTaboiaM3Ma ¢ MCIIOIh30BaHMEM Habopa A ONpeieNeHHs XH3HECTIOCOOHOCTH MUK-
po6usix kinetok BacTiter-Glo (Promega).

HccnenoBanue Bo3neitcTBust GuipTpara U3 yriieil Ha GakTepUanbHBIi METab0IU3M.

VYrnepoansle Matepuansl (TE8 u koMmMepuecku nmoctynHelil aktuBupoBaHHbid yrons ACTIDOSE, HazHa-
4aeMBbIil TPU OTPABIICHUSX) OTBEIIMBAIN B YHUBEPCAIBHBIC CTCKISHHBIE (DIAKOHBI M CTEPUIIU30BAIN CYXUM dKa-
poM B TeueHue 2 4 npu 120°C. 2 ma pocdaTtro-coneBoro 6ydepHoro pactopa (PCH) mobassamu k kaxapM 0,2
I MaTepuana, 4 00pasusl uHKyoupoBanu npu 37°C B TeueHue 24 4, BCTpsxuBas co ckopocteio 120 06/mMun. TCh
unoxynuposaiu E.coli (NCTC 10418) umu Bacillus subtilis 1 naky6upoBanu B teuenue Houu npu 37°C, BcTps-
XUBasg co CKOpocThio 120 06/MuH. bakTepuanbHyIo CYCNIEH3UI0 OCaXAaIH HEHTPUYTHPOBAaHUEM U pa30aBIsAIH
®CEB 10 monyueHns KOHEUHOH KOHUeHTpauun npumepno 1x10° Gaxtepnii 8 1 M. B 100-1yHouHbI MIaHmIeT
BIOScreen no6asmsanu 100 Mk axcrpakxra, 100 mxa unokyasTa u 100 mxn TCB u u3Mepsnu poct 6akrepuii npu
oMol TypouaumMeTpuieckoro ananuzaropa BIOScreen, npoBoas MoHUTOpHHT yKcia Gakrepuit mpu 540 HM B
TeueHue 72 4.

HccnenoBanue aacopOuuy 3HAOTOKCHHA UCTIBITYEMBIM YTJIEM B 3aBUCUMOCTH OT BPEMCHHU.

Y nanenue 3HAOTOKCHHA HMcnbITyeMbIM yriaeM TE8 usmepsnu nmpu momonm LAL-tecta Endosafe Endo-
chrome-K (Charles River Laboratories UK) ¢ nuzatom ame6onutoB Meuexsocta (JIAM) u punepa Tecan Sunrise
JUI MHKYOMPOBaHHBIX MIIAHIIETOB ¢ NporpaMMHBIM obecnieueHueM Endoscan-V. Jlns MUHMMH3ALMK 3arps3He-
HMS 3HJOTOKCHHA HCIIOJIb30BATIH AIMPOTCHHYIO NTOCYIY ¥ CBOOOAHYIO OT HAOTOKCHHA MiacTMaccy. Mcneitye-
Mble Mukpocdeps! yras TES noasepranu crepunuzanuy cyxuM xapom npu 250°C B TeyeHHe TpeX 4acoB. YTIIIH
NpeBapUTEILHO CMAUYMBAIN UCKycCcTBEHHBIM kuieyHbiM cokoM (MKK). MKK roToBunamu HenocpeacTBEHHO Ie-
pel KaKIbIM 3KCIEpUMEHTOM cornmacHo penenty 26 ®apmaxoneu CIIA (United States Pharmacopoeia) 6e3
NaHKpeaTHHa, UCIONb3Ys BOAY U3 Habopa peareHToB 1ns LAL-Tecta. CTaHIapTHBINH pacTBOP JIUIONOIMCAXAPH-
na (JIIIC), momyuennoro u3 E.coli 055:BS roroBunu ¢ xounenrpanueit 200 ED/mn B UKK. UKK yaansanu u3
YINIS yTEM acUpaliy ¥ K KaKAoMy UcnbIiTyeMoMy yrmo no6aBisin MKK ¢ n3BecTHBIM KOMMYECTBOM 3HIO-
TOKCHMHA B 00BEMHO-MaccoBOM cooTHomieHde 10 mi Ha 1 r yras. MceneityeMsle 06pas3nbl U MOJNOXKHUTENBHBIE
KOHTpoH 0e3 yris unkyoupoaau npu 37°C co BerpsaxuBanueM u 450 Mk oOpa3na oTOMpaid BO BPEMEHHBIX
toukax 0, 15, 30, 45 u 60 mun. KoHlleHTpanuio 3HAOTOKCHHA B K&XKI0M 00pa3na pacCYUTHIBAIU B COOTBETCTBUU
C MHCTPYKIMAMM M3rOTOBUTEINS IO CTAaHAAPTHON KPHBOH, MOIyUEeHHOH ¢ moMoipio pa3seaeHuit ot 0,005 go 50
ED/mn.

Hccnenosanue ancopbuuu @HO ucnpiTyeMbIM yTiIeM.

Pasnuunrle HaBeckH yriiepoHbIX MUKpocdep (ucnbiTyeMsblit yroas TE8) B nuanazone ot 0,001 1o 0,005 r
MOMEIIAIM B NOMEUYECHHBIE CTEPUIIBHBIC TPOOUPKU TUNA DNMNEHI0P(D B YETHIPEX JK3EMILIAPAX U NMPEABAPHTEND-
Ho cmauyuBanu 1 M1 UKK Bo BerpsxuBaromem unkybarope npu 37°C B Teuenue 2 4. nneaopdsl HEHTpUPYTH-
poBamu npu 8000 o6/mMuH B Teuenue 3 MuH. Hamocamounyro sxxuakocts yaamsind u npubasnsanu UKK ¢ no6as-
neHHbIMU B Hero 10 Hr/mn pexombunantHoro ®HO. Henbityemsle yraepoansie ancopbentsl TES unkybuposa-
mu nipu 37°C, BcTpsaxuBas co ckopocThio 90 06/mMuH B TeueHue 24 4. O6pa3ns! nenrpudyruposany npu 8000
00/MHH B T€YeHHUE 3 MMH U cynepHaTaHT cobupanu u xpanuau npu -20°C. Ilepen u3MepeHHeM KOHIEHTPALUH
®HO no Metony ELISA npo6s! pa3Boauiy B pacTBOpeE /IS pa3BEACHUS B COOTBETCTBUH ¢ HHCTPYKIMAMH HU3TrO-
toutens (BD Biosciences).

HccnenoBanue aacopOuuy aneTanbIeruia yriem.

Paznuunrle HaBeckH yriiepoaHbIX MUKpocdep (ucnbiTyeMsblit yroas TE8) B nuanazone or 0,001 go 0,005 r
MOMEIIAIM B MOMEUYECHHBIE CTEPUIIBHBIC TPOOUPKU TUNA DMNEHI0P(D B YETHIPEX IK3EMILIAPAX U MPEABAPHTEND-
Ho cmauyuBainu 1 ma MKK Bo BerpsxuBaromem unkyoatope npu 37°C B teuenue 2 4. Jo6aBIsIM TOUHOE KOMIH-
yecTBO (7,2 MM; 0,1 r/mn) aneranpaeruaa (BenuuuHa BeIOOpKH n=3, cpenHee 3HaueHue +COC). DnneHaopds
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nentpudyrupoBatu npu 8000 06/MuH B TeueHue 3 MuH. Aacopbuuro anerampacruna (AT) uzmepsau mpu mo-
MOIIM METOAa jAepuBaTH3aluu ¢ 2-audenunanetun-1,3-unaanauon-1-runpazonom (JIUI'), mpumenss BIXX
Kak MeTof oOHapyxeHus (¢ur. SB).

HccnenoBanus in vivo.

Bce skcnepuMeHTH! Ha JKMBOTHBIX OBUIM MPOBEJCHBI B COOTBETCTBHM C PYKOBOJACTBOM MHUHHCTEPCTBA
BHyTpeHHHUX nen Benuko6puranuu (Home Office guidelines) Ha ocHoBaHMHU 3akoHoaaTenbHoro akra UK Ani-
mals in Scientific Procedures Act 1986. Hcnomnp3oBamu camios kpsic quHuu Cnper-Jloymu (Sprague-Dawley;
Charles River Laboratories UK Ltd.) ¢ maccoii Tena 280-300 r. Bee kpbIch! coaepanuch B YCIOBUAX BUBApHUA C
12-4acoBBIM pEXUMOM CBET/TEMHOTa NpH Temrepartype oT 19 no 23°C u BnaxknHoctu npuMepHo 50% u umenu
CBOOOHBIN TOCTYN K CTAHAAPTHOMY ITOPOIIKOOOPa3HOMY KOPMY JUTS TPBI3YHOB H BOJIE.

Monens TUrHpOBaHus JKETYHBIX TPOTOKOB.

131 camna kpsic muHuu Crper-Jloynu nmojasepraiu nepeBA3Ke KEIUHOro MpOToKa MIM UMHUTAILMH OIlepa-
IIMM Ha XXETYEBBIBOIAIIMX NYTAX B YCIOBHAX aHECTE3UH rasloTaHoM. KphICHI monyyany oMHAKOBOE KOPMIICHHUE
B BUJIE "MIOPOIIKOOOPA3HBIH KOPM T ruapaTupoBaHHEI Mastcarbon pasmepom wactui 250-500 mxm" (TE7) B
no3e 0,4 r na 100 r Maccel Tena B A€HB, C MOMEHTA CITYCTS JIBE HEAETH MOCJIE MPEBA3KHU JKEITIHBIX NPOTOKOB 10
3aBEpIICHUS IKCIIEPUMEHTA CIIycTA 4-5 He/leNb nocye HavanbHOH onepanuu. 3a 3,5 4 10 3aBEpIICHUS UCCIeN0-
BAHHUSA YETHIPEM IOATPYNIaM BHYTPUOPIOMMHHO BBoAMIM nunononucaxapun u3 Klebsiella (JITIC) (0,33 Mr/xr).
HccnenoBanu cineayomue rpynnsl: J0XKHOONEPUPOBaHHBIE (N=15), 10kHOONEpUPOBaHHBIE + yroap (n=17),
noxHoonepupoBanusie + JIIIC (n=11), moxHoonepupoBanusie + JIIIC + yroas (n=10), TDKII (n=22), TDXKII +
yross (n=25), IDKII + JITIC + yroae (n=10), IDKII + JITIC + yrons (n=16).

HccrnenoBanus KMIIEYHOM TPOHUIIAEMOCTH.

HccnenoBanust KMIIEYHOH NPOHMIIAEMOCTH MPOBOIMIINCE 3a 1 JIeHb 70 3aBepleHUs dkcnepuMenTa. JKu-
BOTHBIX IOMEINATH B METAaOOIMYECKUE KIETKM Ha BCIO HOYB I aKKIMMaTH3anuu. McxomHble 06pa3nsl MOUuH
cobpanu B kpuonpobupku u xpanuiu mpu -70°C. 3arem 0,6 M pacTBopa nakTyno3sl (277 MM), L(+)-paMHO3EI
(10 MM) u 3-mMeTua-0-mupano3s! (2,0 MM) BBOAMIIM Hepe3 JKETyTOYHBIH 30HI U cOOpaid MOYY B TCUCHUE MOCTC-
ayromux S 4. OOpa3nbl MOYM aHANTU3UPOBAIH C MOMOIIBIO MAcC-CIIEKTPOCKONHHU. JKMBOTHBIE OBUTH BO3BPAIEHEI
00paTHO B IPYNNOBBIE KIETKH U pEaKKIMMATH3ALMK M HE MOTy4YaId KOpMa 10 3aBEPIICHHS HCCIEI0BaHUH.

I'eMoauHaMuuecKue U3MEPEHUs U 0TOOp Npod

ITon aHecTe3uel raJoTaHoM (5 MI/MUH HHIYKIMSA U 2 MJ/MUH NOAJCPKKa) ObLT BBEJCH KaTeTEP BO BHYT-
PECHHIOIO COHHYIO apTepuro (HapyxHbIit quaMerp 0,96, monusTHICHOBas TPYOka ¢ TOHKUM IPOCBETOM, (DUPMBI
Portex, Scientific Laboratory Supplies Ltd., Nottingham, UK), xax onucano panee. Karerep ynepxusancs Ha
MECTE BBEJICHHS B TCUCHUE BCETO CPOKA MCCJIEIOBAHUS C MOMOIIBIO MPOKCUMATILHOTO U TUCTAIBHOTO YACPKH-
Baromux mBoB. CHrHAN OT KaTeTepa NpeoOpa3oBHIBAIM U ONPEACIAIN CPEHEE apTepHanbHOE AaBIcHUE. 3aTEM
MPOBO/IMIIH JIATAPOTOMHIO B CTEPUIIBHBIX YCIOBHAX M B BOPOTHYIO BEHY noMmemany karerep. CUrHansl OT Karte-
TEpOB B COHHOl apTepuu U BOPOTHOH BeHe NMpeobpa3oBbiBaiy. CONyTCTBYIOMYIO TUIA3My M3 apTepHU U BOPOT-
HOIl BEHBI COOMpANM B ACENITHYECKUX YCIOBUAX B NMPOOUPKHM ¢ autuii-renapuHoM U DATA no tex nop, noka He
JIOCTUTanoch COCTOSHUE IKCCAHTBUHAIMM. 3aTeM NeueHb nepdy3upoBain S Ml oxnaxaeHHoro apaoM OCh s
TOro, YTOOBl TOCTHYH MobieaHeHus opraHa. Ileuenu m3Biekanu u nomemanu B 10 MJI 0XJIaX/IEHHOTO JBOM
@®CB. Ilnasmy nenrpudyruposanu mpu 3500 oboporax B MuHyTy B TeueHue 10 mun mpu 4°C. CymepHataHT
HEMEJICHHO NTEPEHOCUIIN B KpHONPOOUpPKH M XpaHunu npu -70°C.

JIBeHaIIaTUIIEPCTHYIO KUIIKY, CPETHION YaCTh TOIEH KUIIKH, TEPMUHATIBHYIO YACTh MO/B3/I0IIHON KHII-
KU 1 000/IOYHYIO KMIIKY COOMPAIM U XpaHWIM B GOpMaIMHE U KOHCEPBUPYIOMIEM pacTBOPE IS JIEKTPOHHOM
Mmukpockonuu (200 MM kakoaunara Hatpus, 4% rayrapaieneruaa, pH 7,2-7 4). Tucronmoruyeckue oOpa3ibl
ObLIH COOpaHbl BMECTE C COCYAUCTHIM PYCIIOM OpbDKEHKH G€3 MONBITKH OPOIICHUS MM 00€33apaXKMBaHUs IPO-
cBeta. Tarke GbUTH cOOpaHbl 0OPA3Nbl U3 BCEX YETHIPEX MECT € MOCNIEAYIONMM 00€33apaXUBaHUEM TIPOCBETA U
opomieHHEM (U3UONOTHYECKUM PACTBOPOM. DTH 00pa3ibl HEMEUIEHHO NIEPEHOCUIIH B KPHOTIPOOUPKH M XpaHHU-
mu npu -70°C. Ileuenp, MOYKH M TKAHM MO3ra TakKe COOMpanu U XpaHUIM B (hOpMaIMHE M KPUONPOOUpKaxX U
xpanunu mpu -70°C.

BrlaeneHne HenmapeHXMMATO3HBIX KIETOK NEYEHH.

[Tepdy3upoBaHHYIO TKaHb NEYEHH MCCEKAIH CKAJIBIEIEM M TOMOTEHU3UPOBATIM B COANAaHCHPOBAHHOM CO-
neBoM pactBope XeHkca (¢ kampiueM U MaruueM + 0,01% xommarenasa u 0,01% JIHKasza I). 'omorenat nepe-
Hocuu B 50 M1 npobupky ¢upMmsr Falcon u unkydupoatu npu 37°C nepen GUIbTpOBAaHUEM Hepe3 KICTOYHBIH
¢unsTp ¢ nopamu 100 MxM. 3aTeM cMech HeHTpUdyrupoBamu B TeueHue S MuH npu S00 06/mMun u 4°C, nocie
4ero CynepHaTaHT HeHTpudyrupopanu B teucHue 10 mun npu 2000 06/MuH u 4°C. CynepHaTaHT OTOpachIBay,
a 0caJioK pecycneHaupoBanu B pactBope PF4 (cbamancupoBanHsIil coneBoil pactBop Xenkca (CCPX) 6e3 kaib-
nust unu Maraus, 0,01% JIHKa3zer 1, 6eruumii cerBoporounsiit ams0ymuH (0,25%)) u neHTpudyrupoBaiu B Teue-
Hue 10 mun npu 2000 06/muH u 4°C. 3ateM ocanok pecycnenauponatu B 3,9 mi cpeast RPMI 1640 u octopox-
Ho cmemmBamu ¢ 2,1 Ma cmecu cpeast RPMI 1640 u 22% OptiPrep. Ilocae atoro cBepxy HacmauBanu RPMI ¢
MOCJICAYIOMIMM NIEHTPUGYTUPOBAHUEM B TeueHHE 25 MUH Oe3 ocTanoBKH mpu 2800 06/mMun u 4°C. Henmapenxu-
MAaTo3HbIE KJIETKH BBIJICISUIM C TIOBEPXHOCTH paszena (a3, pecycleHIMpoBaI B SKBUBaJIeHTHOM oObeMe PF4 u
neHTpudyruposanu npu 2000 06/mun u 4°C B Teuenue 10 muH. Bo Bcex nocnenyronux aHanu3ax UCMoIb30Ba-
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mu 10x10° KkeToK.

@aronurapnas ynkuus knetok Kyndepa.

Knerku nenrpudyruposanu npu 2000 06/Mun B Teuenue 5 MuH npu 4°C u cynepHaTtaHT OTOpachIBaIIH.
200 MK JaTEKCHBIX MUKpOcdEp, COMEpkKaIIUX Cpeay, A00aBIAIU K 0CaaKy U uHKyoupoBamu npu 37°C B TeM-
HOoTe B TeueHue 20 MuH. 3aTeM n00aBmaau 5 M oxnaxaecHHOro gbaoM OCE u nentpudyruposamu mpu 2000
00/MuH B TeueHue 5 MuH npu 4°C. Ocamok 3atem npombiBad S M xojoaHoro ®CH u nentpudyruposamu.
3aTeM n00aBIAIH OIOKUPYIOIIKME aHTUTENA K penenTopaM Fe pparMenToB uMmyHornooynuHoB (Fc GnokaTtop) u
uHKyOuposanu B Teuenue 10 mun npu 4°C. 3arem no6aBisiaun anturena Anti-CD163 u naky6upoBanu B Teue-
Hue 10 mun npu 4°C B TeMHOTE.

IIpoaykuus axTuBHBIX opM kucnopoaa (ADK) knerkamu Kyndepa.

20 Mkr/mn sHnoTokcuHa E.coli no6aBmsanu B oOpasell HemapeHXUMATO3HBIX KJIETOK ¢ KOHICHTpanueit
1x10° u unkyGupoBamu B Teuenne 30 mun mpu 37°C. JIns MOMTHBHOrO KOHTPOIA MCIOIB30BATH HHIYKTOP
AO®K ¢ koHeuHoit koHueHTpanueit 200-500 MxM. 3areM o0pasisl neHTpUudyrupoaau npu 5001 B TeueHue S
MHH U CyTIepHAaTaHT oTOpachBamy. Ilociae 3TOro KIeTKH pecycrneHAMpOBaId B S MI NPOMBIBOYHOTO Oydepa,
nentpudyruposatu npu S001 B TeueHUE S MUH M CylepHATaHT yaansainu. Knetku pecycnennuposanu B S00 Mk
pactBopa 1 obHapyxenus ADK u unkyouposanu B reuenue 30 mun npu 37°C B TemHore. Ilocne nentpudy-
rupoBaHus kiaetku pecycneraupoanu B 100 mxa FACS 6ydepa, nodasnsnu Fe-6mokarop (1:25) u unkyoupo-
Banu B TeucHue 10 mun npu 4°C. Jlo6asnsanu anturena Anti-CD163 u unkyOoupoBaiu KJIeTku B TeueHue 30 MUH
npu 4°C B TeMHOTE. 3ateM kinetku nmpomeiBatu | Ma FACS 6ydepa, nenrpudyrupoBaiu U pecycreHIUpoOBaIy B
100 mxn FACS 6ydepa.

AHaIM3 HUTOKMHOB.

Yposuu ®HO, NJI-4, NJI-10 B xpoBH BOPOTHOI BEHBI OBLIM ONpEAEIEHBI ¢ MOMOIbI0 Habopa BD™ Cy-
tometric Bead Array (CBA). 50 MKJI cMEIIaHHBIX CBS3BIBAIOIIMX MHKpoOcdep T00aBIAIH B KXKAYIO JYHKY
NpeABapUTEILHO CMOYECHHOIO IUTAHIIETA. 3aTeM B JIVHKHU /I aHanmu3a no6aBisimu SO MK craHaapra MM 00-
pasua. IlnaHmeT BcTpsxuBanu B TeueHHME 5 MUH C MCHOJIB30BAHHEM HU(POBOro Ieikepa co ckopoctbio 500
00/MHMH M MHKYOMpOBANU B TeueHHE | Y MpU KOMHATHOH Temneparype. 3ateM a00aBisnu S0 MK CMENIaHHOTO
pearcHTa 111 oOHapyxeHus GuxosputpuHa (OD) B ka0 TYHKY A8 aHanu3a. [locie 3Toro miaHIIeT BCTpPS-
XMBAJTH B TCUECHUE 5 MUH C UCMOIH30BAHUEM IUPPOBOro Hichkepa co CkopocThio 500 006/MUH U HHKYOUPOBAIU
B TEUEHHE 2 4 NpH KOMHATHOH Temnepartype. Ilmanmier nmoasepraiy BakyyMHOH aclMpaluu A0 TeX Iop, MoKa
JYHKU HE ObLIM ocyIIeHBl. 150 MK mMpoMBIBOYHOrO Oydepa A00aBIsSIH B KAXAYIO JIVHKY ATA aHATH3a. 3aTeM
IUIIAHIIET BCTPSAXUBAIH B TCUCHHE 5 MHH C HCIOJB30BAHMEM LUQPOBOro Iieiikepa co ckopocThio 500 06/MuH
11t pecycnieHauposanus Mukpocdep. Ilocne atoro o6pa3sis! aHaNU3UPOBAIH € TOMOIIBIO TPOTOYHOM IIUTOMET-
PMHU ¥ NPOBOIMIIM aHATH3 JAHHBIX, UCNIONB3Ys nporpamMmuoe obecneuenue FACS Diva.

OnpeneneHue 3HI0TOKCHHA.

Jnst oOHapy)XeHHs 3HAOTOKCHHA UCIIOIH30BATM HA0Op /UIS XPOMOTE€HHOTO KMHETHYECKOTO aHalu3a ¢ JIu-
3aToM ameboruroB MeuexBocta (JIAM) (Charles River Laboratories). Ilmazmy u3 BopotHoii BeHbl (100 mx)
pazBoaunu 1:10 B cBOOOIHON OT 3HAOTOKCHHA Bojae, U uHKyOuposamu npu 75°C B teuenue 30 mun. 100 Mx
obpasua u 100 mxn u3 LAL-pearenta cMemuBany B 96-1yHOUHOM IUIaHIIETE M aHanu3uposanu npu 405 HM Ha
cnekTpooTOMETpE € UCNONB30BaHUEM NporpaMMHOro obecneueHus Endoscan V. Pesynmprathl BeIpaxcamu B
Bune ED/mi.

Hzonanus Heitrpodunos.

IleapHy10 XpoBb (4 MII) OT 340POBHIX A0OPOBOJIBLEB HaciaauBald Ha 5 mi peareHta Polymorphoprep u
neHTpudyruposanu B teueHue 30 mun npu 400g 1 xoMHaTHOH Temneparype. Heitrpodunsr cobupanu u3 BTO-
poit noBepxHocTH pa3nena a3 u npomeisany OCE. Heitrpoduns! noacunteiBany u pecycnenauponanu 8 DCh
10 TIOTHOCTH 5% 10° B 50 MK Jns ananu3a ucnoap3oBaiau SO MK KJICTOUHOM CcycneH3uu U SO MK IIa3MBl.
ITpoBoMIH OLIEHKY KU3HECTIOCOOHOCTH.

Oyuxuus HeiTpodHIoB.

Bo3zneiictBue cOBMECTHOrO MHKYOMPOBAHMS NMOPTAIbHON BEHO3HOH Mia3Mbl HA OKHCIMTEIBHBINH B3PHIB U
(haronMTo3 HOPMAIBHBIX YEIOBEUECKUX HEHTPO(DHUIIOB OBLIO ONpPEEICHO C HCIIOIh30BaHUEM Habopa /Uil aHalu-
3a Phagoburst and Phagotest. Habop Phagoburst (Orpegan Pharma) ucnons3oBanu mist onpeneneHust MpoIeHT-
HOTO COJIEp)KaHUs HEHTPOQUIOB, NPOAYIHUPYIOIIMX aKTHBHBIE OPMBI KHCIOpoaa, kak onucaHo paHee (FACS
Cantoll, BD bioscience). Ha6op Phagotest (Orpegan Pharma) ucnons3oBanu a1 u3MepeHus ¢Gparonurosa ¢ mno-
morpto FITC-Medensx onconnsupoBanHbIx 6axrepuit E.coli, xax onucano Beimie. Ilocne nHKyOanuu KiIeTok U
mna3Mbl B TedyeHnne 90 muH ux npomeiBanu ®Ch u nnkxy6uposanu ¢ anrtureramu CD16-PE (3 mxn) (Immu-
notools). CpeHIOI0 HHTEHCUBHOCTDH ()JIyOPECIEHIIMH COOTBETCTBYIOIIMX AHTUTET Ha HEHTPOQUIBI aHATH3UPO-
BaJIM ¢ MoMoIibko npotounoii muromeTpun (FACS Canto I, BD bioscience).

Buoxumuueckuii anamus.

BbroxuMuieckuii npoduIb ONpeaesaIN ¢ UCIIONB30BaHHEM cTaHaapTHEIX MeTo0B (COBAS).

I'ucronoruueckuit anaaus.

Txanp neueHn oOpabaTHIBANIU B COOTBETCTBUH CO CTAHAAPTHBHIM NPOTOKOJIOM U NPOBOAMIM OKpAIIMBAHHUE
reMaTOKCHIMHOM M 303MHOM BMecTe ¢ kpacureneM Sirius Red. I'uctonoruyeckoe oxpalMBaHue MPOBOAMIOCH
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KOHCYJBTHPYIOIIMM THCTOINATOJIONOM C HCIOJIB30BaHUEM 14 GaIbHON CHCTEMBI OLIEHKH BTOPHYHOTO LMPpO3a
neyeHu. OxpammBanue kpacurenem Sirius Red kBanTH(MIMpOBaNM, UCNOIB3ysS KOMIBIOTEPHBIH IM(POBOH
aHaau3 M300paxeHuil. OTHOCUTEIBHYIO MIIOMAAb KOJIAar€HOBBIX BOJOKOH ONMPEACISAIN ¢ TOMOIIBIO TPOrpaMM-
HOro obecneyeHus NI aHanu3a uzobpakeHuit Zeiss KS300. Dxenpeccuro rona-nogobHoro penentopa 4 (TIIP-
4) B TOJCTOH KHIIIKE, IEYECHU M OYKAX ONMPEACSIN NPU TOMOIM UMMYHOTHCTOXUMHUH.

Onpenenenue BOAbI B TKAHAX MO3ra.

Boay Tkaneit Mo3ra onpejiensnu KOJIHYECTBEHHO B COOTBETCTBMHM CO CTaHAAPTHBHIM NpotokonoM. 100 r
TKaHM Mo3ra noMemmaiu B uuky6arop npu 100°C B teueHue 24 4, pacCUUTHIBAIM TOTEPU BOABI B IPOICHTAX.

CraTiucTUUECKUH aHATH3.

JlaHHBIE TIpEeCTaBIAIM B BMAE CPEIHEro 3HauYeHUs *+ cranaaptHas ommbka cpeanero (COC). Mcnons-
3ytomieecs nporpaMMmHoe obecneuenue Bkiroyano GraphPad Prism 5.0 (GraphPad software, Inc., San Diego,
CA).

Pesynbrathl.

HccnenoBanus in vitro.

IIpumep 1. UccnenoBanue Bo3aeHcTBUS NpAMOI KOHTAKTHON MHKYOAIMH UCTIBITYEMOTO VI Ha OaKkTepu-
anbHBIA META0OIU3M.

[Ipsimast unky6aumu ucnsityemoro yrist TE8 ¢ 6akrepuanpueiMu cycnenzuamu 1160 E.coli, mu6o S.aureus
B TCh noxkazana, uto yrons TE8 He BimseT Ha poct OakTepuii 000MX BHIOB, NOCIEA0OBABIIMI MOCIE NPAMOTo
KOHTaKTa B T€YEHHE Neproa BpeMeHH oT 4 10 6 4 (dur. 6 u 7). U3MepeHue TIOMMHECIIEHIIMH SBJIAETCS KOCBEH-
HOH MepoIl XKU3HECTTOCOOHOCTU KJIETOK M KOJUYECTBA KJIETOK C NOMOIIBIO onpeaeaeHus OakrepuansHoil ATO.
YPpOBHH JTIOMHUHECHECHIIMH, OTPAKAIOMUe OaKTepUanbHbI MeTab0IM3M Ha 0Opa3nax KOHTakTa, ObUIM cOmocTa-
BUMBI ¢ KOHTpOJIeM 0e3 aacopOeHTa U1l 000MX BUIOB 33 BpEMS X07a dKCIEpUMEHTa. B oTnuune or 3T0r0 KOH-
TponbHBI koMMepueckuit yroiap ACTIDOSE nns mepopanbHOTrO MpUMEHEHHs 3HAYMTEIHHO CHMXKAET CHTHAM
JIOMUHECLIEHIIMY BCETO JUIIB nocie 30-MUHYTHOH MHKYOanuu 6akTepui ¢ yriaeM.

ITpumep 2. UccaenoBanue Bo3aeiicTBusA GUIbTpaTa U3 yrid Ha OaKkTepUATBLHBIH META00TH3M.

[Ipsimast nuky6anus dunstpata u3 yriust TE7 ¢ 6akrepuansHeiMu cycnieH3usmu nubo E.coli, mu6o Bacillus
subtilis 8 TCh mokasana, uro ¢unstpat u3 yras TE7 He Bnuser Ha poct GakTepuit 1ns 000UX BUAOB B TCUCHUE
uHKyOanuu 10 72 4 (dur. 8 u 9). Uamepenue ontuueckoit mrotHoctH (OIl) sBIsieTcst KOCBEHHOM Mepoii uucia
6akrepuii. 3nauenus OII ans o6pasua TE7 Obl1M conocTaBUMEBI ¢ KOHTposieM 0e3 aacopOeHTa 1y 000UX BUIOB
3a BpeMs X0/1a IKCIIEPUMEHTA.

ITpumep 3. UccnenoBanue ancopOLMK S3HAOTOKCHHA UCTIHITYEMBIM YTJIEM B 3aBUCHUMOCTH OT BPEMCHHU.

Konnentpanus snaoTokcuna, onpenenenHas B pactBope MKK, B kOTOpoM KoHIEHTpanus nepBOHAYAIb-
HOH Mo0OaBKU 3HAOTOKCUHA coctaBmina 200 ED/mn, cHU3umach ¢ 00Hapy>KEHHOrO B MOMEHT BpeMeHU () 3Haue-
Hus 160 1o 30 ED/mn 3a nocneayromue 60 MUH HHKYOanuu ¢ uccaenyeMeiMu yriamu (¢dur. 10). B koHTpoB-
HOM pacTBOpe KOHIeHTpanus paBHas 160 ED/mMn coxpaHsmach NOCTOSHHOMN B TEUEHUE 3TOTO BPEMEHH.

ITpumep 4. UccnenoBanue ancopbumuu ®HO uCBITYeMBIM yIiieM.

Cnoco6nocts ucneityemoro yrias TES k ynanenuto nuroxkuna Bocnaiurenenus ®HO u3 UKK nokasana ¢
MOMOIILIO U30TEPMEI ancopbuuu (¢ur. 11). MakcumansHoe konmuuectBo ®HO, ancopbupoannoe yriem TES B
PaBHOBECHBIX YCIIOBHUSAX, OBLIO ONpeaeacHo Ha ypoBHe 10 Mxr Ha 1 1 yros.

ITpumep S. UcenenoBanus in vivo.

3HA4YUTEILHOE CHIDKCHUE MOPTATBHOIrO AaBlicHUs OblI0 oOHapykeHo B rpymmax IDKIT + JIIC (cpeanee
3HaueHue 18,05 MM pT.CT. B IrpyIne HEJIEUEHHBIX )KUBOTHBIX, 10,17 MM pT.CT. B rpymne )UBOTHBIX, TOJYYaBIIMX
yroap, p=0,0007) u IDKII (cpeanee 3nauenue 12,57 MM pT.CT. B Ipymne HEJICYCHHBIX XUBOTHBIX, 11,02 mMM.
PT.CT. B IPYNIE XHUBOTHBIX, MOMy4aBmIUX yroub, p=0,0043) nocne neuenus yrnem. HUKakux CyIECTBEHHBIX
U3MCHEHUH B CPETHEM apTEepUATBHOM JaBJICHUM He HaOmonanock (dur. 14).

3Ha4YUTENILHOC CHIKCHUE anmaHuH-TpaHncaMuHassl (AJIT) nabmonamu B rpynne IDKII, noayuapmieii neue-
Hue yruem, u rpynne IDKII+JITIC no cpaBHEHHMIO € rpynnaMu, He nony4asuieil geueHus. Jleuenue yriaem 0610
cBsazaHo co cHmwkeHueM AJIT ot 99 no 62 Ex/mn y IDKII+JITIIC xpseic (p=0,0152) u ot 71 no 52 Ea/mn
(p=0,0422) y IIXII xpsic (pur. 12). Y IDKIT u TDKIT+JITIC kpeic Habmoqanu yBeIHYEHUE YUCICHHOCTH MOMY-
msnuu knerok Kyndepa. JleyeHue yrnem nmpuBOIMIO K 3HAYMTENHLHOMY COKpAIEHHMIO MOKasaTelaeld B 0Oeux
rpynnax, npuoIMKas UX K IOKa3aTensM KOHTPOJBHBIX JOXKHOONEpUpoBaHHbIX rpynn (p=0,0286, p=0,0357).

O6bmas npoaykuus ADK B meuenu, xax oOHapyxumu, yBenuuuBaiack y IDKII kpeic mo cpaBHeHHIO €
JI0)KHOOTIEPMPOBAHHBIMU KPBICAMH B COOTBETCTBHU C YBEIMYECHHEM INOBPEXACHHS nedeHu. Jleyenue yriaem y
IDKII xpeic OBLTIO CBA3aHO C 3aMETHBIM cOKpaleHueM obmiei npoaykuuu ADK, npubmmkasich k ee 3HaYCHUAM
y JI0)KHOONIEPUPOBAaHHBIX Kpblc. Paronuro3 kneroxk Kyndepa, xak nHabmiomanu, ycunuBaiacs y IDKIT wu
TDKII+JITIC kpsic. Ilpu neyeHuu yriaeM HaOMOAATH HOpMATH3aluoo (aronuTosa, NpUuOIMKaBIIyIOCS K IOKa3a-
TEJISIM JIOX)KHOOTIEPUPOBAHHEIX KpbIC (ur. 17-21).

HesnauutenbHOE CHIDKEHHE CpPEHETO0 TE€OMETPUYECKOTO 3HAYCHUS MHTEHCHBHOCTH (IIyOpeCHEHIUU
(CTH®) nabmronanoch nocie MHKyOanuu mopransHoit BeHo3HOHM mmazmbl [DKIT u ITKII+IITIC kpeic ¢ HOp-
ManbHbIMU Helitpodunamu. Camxenne CITU® nocne neuenus yriaem cocraBisuio ot 1115 no 944 y IDKII kpsic
u ot 1104 10 998 y IDKIIHJIIIC xpsic. Y TDKII kpric, momyyaBmIUX JCUEHUE YTIIEM, 0OHAPYKUBATU TCHACHIIUIO
K CHH)KEHMIO NopTanbHOil BeHo3Ho#H koHueHTpauuu UJI-4 u NUJI-10. YpoBuu ®HOa 1 3HA0TOKCHHOB, Ha0IIIO-

-2



038965

JlaeMBbl€ B KPOBU BOPOTHO# BEHBI, OBUTM HIKE B IPYIIIE, NOTYYaBIIEH JEUECHUE YTIIEM, XOTS 3TO He OBLIO CTaTH-
CTUYECKU 3HAYUMBIM. Pa3muuuii Mexay TrpynmnaMu, MOTYYaBIIMMU JICUCHUE, M IPYNNAMHU, HE MOTY4aBIIMMHU
neyenus, B ypoBHax dkcnpeccuu TIIP-4 u TIIP-2 B ToncTol KHIIKe YCTAHOBIEHO HE OBLIO.

Hukakoii pa3HMIIBI B OTHOCUTENIBHOH IIIOMIAAM KONJIAareHOBBIX BOJOKOH Mexay rpynmnoi IDKII, ne nomy-
yapmieit neuenus, u rpynnoi [DKIT+JITIC raiiaeno He 6b110. DKCHpEccUs aKTUHA T1aJKOMBIIICYHBIX BOJJOKOH B
NICYCHU, KOTOpast, kKak 00OHAPYKUIIU MO TaHHBIM UMMYHOTHCTOXUMMH, CHikanach B rpynne IDKII, monyuaBuieit
neyenue yrnem, u rpynmne IDKITHIITIC, BO3MOXHO 00BACHAETCA MEXAHU3MOM YMEHBIICHUS aKTUBAIUHU 3BE3/14A-
TBIX KJIETOK.

Y KMBOTHBIX, MOJIYYABIIMX JICUEHHE YTIIEM, HOPMAIH30BaNIach NPOHUIIAEMOCTh KHIIEYHUKA (ur. 22).

3HA4YUTENBHOE YBEIUUYCHUE CYX0l KOHEUHOH Macchl Tena Habmoaanu B rpynmne IDKII, monyuasuieit neue-
Hue yrieM, (p=0,0271) (dur. 15). T'uctomorus moAB3MOMIHON KUIIKY, TOIICH KUIIKA U 000A0YHOM KUIIIKYU TTOCIIE
JICUCHUS YTJIEM OCTaNach HeU3MEHEeHHOM (dur. 28).

Osxupenue.

Bo3zneiicTBue MOPHCTHIX YTIIEPOAHBIX HAHOYACTUI] HA OXKUPEHHUE U3YYadd Ha MOJCTH JIENTUH-AeDUIIUTHBIX
Ob/Ob” mpimeit. 10-14-HenenpHbIe TENTUH-IE(UIUTHBIE MBIIIH-CAMIIBI ¢ TCHETUYECKUM OXXUPEHHEM MONyYau
tepanuto yriaeM (0,04 r va 10 r Macce! Tena B AeHb). Mblleit moaBeprain nepdy3uu NeueHu S M1 OXJIaXICHHO-
ro neaoM OCE B BopoTHyIO BeHy. Pe3ynprarTsl momyyanau nyteM BoaeieHus kietok Kyndepa u onepenenenus
UX XapaKTEPUCTHUK MPU MOMOIU MeToaa mpoTounoit nurodnyopuMerpuu (FACS anamuza) 6e3 nepmeadbunusa-
[IUU KJICTOK!

F4/80 (mapkep knerox Kymndepa);

CD68 (Mapkep Makpodaros);

CD11b (onocpeayer B3aMMOAEHCTBHE CO CTMMYJIMPOBAHHBIM JHJOTEIHEM, (DAarouMTO3, PECIMPATOPHBIH
B3pBIB);

ananu3 npoaykuuu ADK (aktusHble popMbl kucnopoaa) + JIIIC ctumynupoBanue;

uccreoBanue (haronuTosa.

DKCNIEPUMEHTHI € TMETOH, coaepkalleii MOJIOBUHHYI0O HOPMY MeTUOHMHA U XonuHa (UMXJI/) u Metuo-
HUH-XONUH-TebunurHoi nueroit (MXJIJT).

BrnusiHue NOPUCTHIX YTIEPOMHBIX YACTHIl PACCMATPUBANIM HAa MOJENM MEYEHOYHOrO OKHUCIUTEIHHOTO
cTpecca ¢ AUETOM, coaepKalllell NOJOBUHHYIO HOPMY METHUOHMHA U XoauHa (UMXJIJI) ¢ nenabro U3yueHus BoC-
nanTuTeIbHBIX U GuOpo3HbIX koMmoHeHToB HAXBIIL. Yroms B cocraBe UMXJIJ] ckapmiuBanu Melam co 2 He-
aexu auetsl B 1o3e 0,4 r Ha 100 r Maccel Tena B AeHb. [10IHOCTBIO MUIEHHYIO METHOHHHA M XOJMHA TUETY
MXJIJ] ucnonp30Banu At JOCTHKEHUS 3allyIIEHHOM cTaauu 3aboneBaHus. Yroab B coctaBe MX/IJI ckapmiu-
BaJIM MBIIIAM € NEPBOro IHs B 4-HeaenpHoN Moseny B 1o3e 0,4 r Ha 100 r Macchl Tena B 1EHE.

I[IposiBieHHE OTAATECHHBIX MTOCIEACTBUII B OpraHax.

CyiecTBeHHON pa3HUIB! B MOYEYHOH TMCTOJIOTUHU NMPU OOBIYHOM OKpAIlMBaHUM (F€MAaTOKCUIMHOM H 30-
3uHoM (I'&D) u mepuoaHON KuCTOTON WK MeTeHaMUHOBBIM cepebpom (ITIKMC)) otMeueHo He ObLTO. DKCIpec-
cus TIIP-4 B moukax CyIIeCTBEHHBIX OTIMYMN He UMena. KpeaTHHUH CBIBOPOTKH, KaK OTpaxeHUE QYHKIMU IO-
yek, Ob11 Hike B rpynne IDKIT+JITIC, monyyaBuieit neyeHue yriaeM, HO OTIMYaics He3HauuTenbHO (dur. 30).
Conepxanue BOAbI B TKaHAX Moara 6buto Huke B rpynne IDKITHIIIIC, nonywaBmieii neyenue yriaeM, HO HE SB-
JISIOCHh CTATUCTHUECKH 3HAYUMBIM (¢ur. 30). Hukakux cBUAETEILCTB IMOOTU3AIMY YTIIEM HE HaOII0IaN0Ch HU
Ha MaKpOCKOITUYECKOM, HH HA MUKPOCKOIIMYECKOM YPOBHSX.

O06cyxacHue.

MBI 1EMOHCTPUPYEM In VItro, YT0 MHUKPO/ME3OMOPUCTHIE YIIIH UMEIOT ONTHMANBHYIO MOPUCTOCTD IS TO-
ro, 4YToOB! CBA3BIBATH BHYTPUIPOCBETHHIE (DAKTOPHI, UMEIOIME OTHOIIEHHUE K NTATOreHe3y XPOHUYECKUX 3abore-
BaHUiI meueHy. BpITo MoKa3aHo UX BBICOKOE CPOJCTBO K CBOOOJHOMY JH/IOTOKCHHY, O/THAKO O€3 CYIIECTBEHHOTO
BIMSIHUSA HAa KMUHETUKY pocTa Oakrepuii. TakuM 0O0pa3oM, MUKPO/ME30MIOPUCTBIE YITIM AEHCTBYIOT Kak aacopOeH-
TBI YHJOTOKCHHA 6€3 aHTHOHOoTHUeCKUX 3 dekToB. TpaHcaokanus 6akTepUaIbHBIX NPOIYKTOB NPU OTCYTCTBUU
KU3ZHECTIOCOOHBIX OaKTepHil ABIAECTCS M3BECTHBIM SBICHUEM IpH HMppo3e. KaMHuyeckue uccneoBaHus Noka-
341, 4TO KyJNbTypa-HeraTuBHas 6akrepuaibHas [11[P-nmo3uTHBHOCTH CHIBOPOTKH U ACLUT ABJIAIOTCS NPOTHOCTH-
yeckuM npu3HakoM BbDkuBaHMA. Y TDKII kpbeic mponeMOHCTpUPOBAIH TPaHCIOKAIMIO CBOOOIHOTO BHYTpH-
MPOCBETHOTO JHOTOKCHHA M MOKA3alIH, YTO OHA NTPUBOJIUT K CUCTEMHOH 3HIOTOKCEMHUH, YIACTBYET B TATOICHE-
3¢ 000CTpPEHUSI XPOHUUECKOI MEYEHOUHOH HEAOCTaTOUHOCTU. [103TOMY MUKPO/ME3OMOPUCTHIE YITIU C UX CHO-
COOHOCTBIO CBA3BIBATH CBOOOAHBIH JHIOTOKCHH, 00J1afal0T MOTECHIMATIOM I YMEHBIICHHUS 3TOrO Npolecca.
Kpome Toro, yrau, He BIMAIOIMIME HA KMHETUKY POCTa OAKTEPUH, HE MOTYT OBITH ACCOLMUPOBAHBI C MOOOUHBIMU
3¢ dexTamMu, CBOMCTBCHHBIMU aHTHOAKTEpUaNbHOM Tepanuu. OHU BKIIOYAIOT UHIYIUPOBAHHBIN aHTUOMOTUKA-
MM 1UCOHO3 CO CIBUTOM CHHAHTPOITHO (JIOpBI B HANPABICHUM K PE3UCTEHTHHIM OaKTEpHAaTIbHBIM NONYIALUAM
B KMIIEYHHUKE C MOTEHIMAIBHO NaryOHBIMH NOCIeICTBUAMH. KpoMe Toro, aHTHOMOTUKH NPUBOAAT K 00pa3oBa-
HMIO DHJIOTOKCHHOB M OKa3bIBAIOT Pa3HO0Opa3HOE BO3/EHCTBUE Ha KMHETUKY JH/IOTOKCHHA B 3aBUCHMOCTH OT
K1acca aHTUOMOTHKOB. ITOT dQdekT He OyaeT HabIIoaThCs MPH TEPANUU YTIEM BBHIY OTCYTCTBHS aHTHOHO-
TUYECKOI aKTUBHOCTH.

H3BecTHO, YTO SHIOTOKCEMUS NPUBOAUT K HAPYIICHUIO PErYIAIUH BOCIATUTEILHOTO OTBETA NPU IIUPPO-
3e. JlaHHbIe 1n Vitro, NOJIyYEHHBIC B JaHHOM HCCIEIOBAHMH, MOATBEPXKAAIOT, YTO MUKPO-ME3OMIOPHCTHIE YTIIH
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UMEIOT BBICOKOE CPOJCTBO K IIMTOKMHAM, OTBEYAIOIIMM 33 Pa3BUTHE BOCHAJICHUS M NMOTEHIMAIHHO UMEIOIIUM
OTHOILIEHHE K NAaTOreHe3y NUPpo3a U 000CTPEHHIO XPOHUUECKOH NMEYeHOYHOH HegocTaToyHOCTH. KinHuueckue
UCCIIEIOBAHUA ONHUCHIBAIOT CBS3b NOPTAIHLHOIO BEHO3HOTO YPOBHS IMTOKMHOB C HOPMAaJIbHOM MCTOpHEil Oones-
HM, BKIIOYas MOPTaJbHBIM remoauHamuyeckuil craryc. Iloatomy ycrpaneHue mpu MOMOIIM YIS NOPTaIbHO-
00YCIIOBIIEHHOTO OTBETA IMTOKUHOB 00NaAaeT NOTCHIMAIOM JUT BO3ACHCTBUS HA NOPTAIbHYIO THIIEPTEH3HUIO.

MBI 1eMOHCTpUpPYEM 3HAUUTEIbHOE CHIKeHUe nopTanbHoro aasnenus y IDKIT u IDKIT+JITIC kpsic nmocae
NEepOpaIbHOrO BBEICHUS MUKPO/ME30NOPUCTHIX yriei. Hanbonee 3aMeTHOE NPOLIEHTHOE CHUXKEHHUE NOPTAIBHO-
ro aaBneHus Haomonanoch y IDKIT+JIIIC rpynm, nomy4yaBmux jJeueHUE. ITO TOBOPUT O TOM, HYTO Yrojb UMEET
3aMETHOE BO3/CHCTBUE HA YYBCTBUTENBHOCTD K 3HAOTOKCHHY Y IIDKII KMBOTHBIX, B 4ACTHOCTH, C YUETOM OTBE-
TOB NOPTAJIBHOrO JaBieHus. Tepanus yriem, oHaKo, HE 0Ka3aja CYIIECTBECHHOIO BIUSHUS HA CpEAHEE apTepH-
albHOE JABJICHHE, @ 3TO NO3BOJIET NPEANOIOKHUTE, YTO reMoJMHaMUYeckue 3 (EKTh MPUypOUEHBI K NOPTab-
HOW LUPKYJIALHUH.

Tawke Habmromanmu, uro nomymanus ki1etok Kyndepa u ee QyHkuus MOAYIUPYIOTCA NPU MOMOIIM JIcUe-
Hus yriieM. Hopmanuzanuio nonymsanuu kiaetok Kyndepa B cTOpoHY Takoro ypoBHS, Kak y JOXXHOOTIEPUPOBAH-
HBIX Kpblc, Habmoaamu y TDKII kpeic, nonyuaBmux neuenue yriaem, u IDKIIHIIIIC kpeic. Hanbosnee nopasu-
TEIBHBIM ObII0 3HauMTenbHOE cHkenue JIIIC-unnynuposannoit aktuBHocty ADK kierox Kyndepa. 1o ro-
BOPUT 0 ToM, uTo kieTku Kyndepa y IIKII kpsic, nonyyaBmmx JeYeHUE YTIEM, ABISIOTCS MEHEE Mpeapacno-
JIO)KEHBIMHU K TTOCIIEYIONIEH CTUMYIIAIMU 3HAOTOKCHHOM.

C OGHOXMMHYECKOH CTOPOHBI 3TOT BBIBOJ CONPOBOXK/IAICS 3HAYUTEIBHBIM CHIDKEHMEM aJaHUH TPaHCAMHU-
Ha3bl, YTO Npeanpeanaract ymenpiuienue AQK-uHIyIMpoBaHHOTO MOBPEXACHUS NTEYEHU. 3HAUUTEIBHBIX OTIIH-
4yl B aOCONIOTHBIX YPOBHSAX 3HAOTOKCHHA B MOPTANbHOH BEHO3HOH IIa3ME MEXAY MOIYYaBIIMMH U HE MOMY-
yapmumu Jedenue TDKII xxuBoTHEIMH He oOHapyxeHo. OJHUM U3 BO3MOXHBIX OOBACHEHHH HE3HAYMTEIHHOH
pa3HUIBI B COJACPKAHUU SHJOTOKCHHA B NTOPTAIbHONM BEHO3HOH KPOBH MOXKET OBITH OTHOCHUTEIHHO HU3KAS YYB-
crBuTenbHOCT, LAL-Tecta. CTpykTypa nunuaa A B 3HAOTOKCHHE 007afaeT (pU3MOJOrHYeCKOi 3HAaUUMOCTEIO,
KOTOpas OJHAKO He ompeaensercs ¢ nomomsio LAL-Tecta. IloaToMy cymiecTByeT BO3MOXHOCTh HECOOTBETCT-
BHS MEX/Y aOCOIIOTHBIMH 3HAYEHHSIMH 3HAOTOKCHHA, OOHAPYXEHHBIMU NPU MIOMOIIM aHANHU3a, U ero HU3noiIo-
ruueckuMu dddexramu. LAL TecT, kak 0OHApYXUIIH, ABISETCH OCOOCHHO HEUYBCTBUTENBHBIM B ONPEACICHUH
9H/JIOTOKCHHA, IPOM3BOAMMOrO CHHAHTPOIHBIMU YJeHaMHu ceMeiicTBa Enterobacteriacae. Tor daxr, uro Bocnpu-
UMYHMBOCTH kieTok Kyndepa x 3HIOTOKCHHY yMEHBIIAETCS, UMEET OOIBIIYIO 3HAUUMOCTH € (DU3UONOTHYECKOH
TOYKHM 3pPEHUS AJI TEpanMu YIJEM, KOTopas NPUBOAMT K HOpMaidH3allMu nonynsnuu kietok Kymdepa u ux
dbyHKIMU.

[Toka3zarenu KUIIEYHOH NPOHUIIAEMOCTH YIYUIIANIUCH NP NPHEME NMEPOPATBHOTO YIs, O YEM CBUACTEIb-
CTBYIOT JaHHBIC aHAJIHM3a JNAKTYJI03bl U PAMHO3bl. MopdoIoruieckux aHOMalui TOJICTOM KUIIKM He Habmona-
nock (dur. 28 u 22).

Brina npoBeneHa oleHKa PE3yNbTaTOB aHAIM3a IMTOKUHOB M BO3ACHCTBUS NOPTAIBHOM BEHO3HOM IIa3MBbl
Ha PECHHUPATOpHBINA B3pbIB HeHTpoduIoB. He3HauuTenpbHOE CHIXKEHUE OTCTATOYHOTO PECTTUPATOPHOIO B3phIBA
HaONoamM y HeHTpouIOB, HHKYOHPOBaHHBEIX coBMecTHO ¢ madmoii 11DKII kpeic, momyyaBmIMX JEYEHUE yT-
JIEM, TI0 CPaBHEHUIO C KOHTPOJIEM, HE MOJy4YaBIIMM sedeHus. JuchyHkuus HeHTpohuIOB, Kak U3BECTHO, OIO-
cpesoBaHa r'yMOpaabHBIM (DaKTOPOM M MHOXKECTBO (DaKTOB CBUAETEILCTBYIOT 00 yHaCTUM JHIOTOKCHHA B IATO-
renese. To, 4To yCUIIEHHBIH pecTMpaToOpHbIil B3pBIB 0OYCIOBIEH I'YMOPAIbHBIM (PAKTOPOM, SBHO MOPa3yMEBACT
BOBJICUCHHOCTDH JHJJOTOKCHHA B raToreHe3. Takxke oTMeUaoch CHU)KEHHUE TTOPTAIbHOM BEHO3HOH KOHIIEHTPALUH
WJI-4 u UJI-10. UJI-4 yuactBOBan B aktuBanuu kiaerok Kyndepa, Torna kax MUJI-10 npunuman yuactue B TOp-
MOXXEHMM oTBeTa KieTok Kyndepa B KkoHTekcTe MeTabOIMYECKOTO NYTH aJUIIOHEKTHHA/MHTEpleiKuHa-
10/remoxcurenassl-1. Bpsn au sBisieTcst yIMBUTENBHBIM (DaKT, YTO €CIIH YIONb HE SBISAETCS M30UpPATEIBHBIM B
CBA3BIBAHMM IMTOKHHA, TO KaK IPOBOCHAIMTEIBHBIC, TaK M IPOTHBOBOCTANUTEIBHBIC OTBETHl IUTOKHHOB
YMEHBIIAIOTCS OAHOBpeMeHHO. PakTuiecky, y GONBHBIX ¢ 0OOCTPEHHEM XPOHHUYECKOH NEYeHOYHOH HexocTa-
TOYHOCTH OJTHOBPEMCHHO HAOIIOMAIOTCS 3aMETHBIC NPOBOCHAIUTENBHBIE U NMPOTUBOBOCTIANUTEIBHBIE OTBETHI.
YMeHbplIeHHe 000UX OTBETOB B NOPTAIBHON IMPKYISAIMHU UTPAET KaKyI0-TO CKPBITYIO POJIb, HE BIMAIONIYIO Ha
CHCTEMHYIO HMMYHHYIO GYyHKIHMIO. B OHOJOrHuecKux cucremMax, Kak 3TO HacTO OTMEHAETCs, CYIIECTBYET 3Ha-
YUTEIbHAs TEeTEPOT€HHOCTh HAONIOAAEMBIX BENMYMH, JCTaroumas TEHACHIMM HE3HAYMMBIMU, M NIOITOMY OHH
TpeOYIOT TOMOTHUTEILHOU OlleHKH. (¢ur. 23-26).

XO0TH yronp He OKa3bIBAET CYIIECTBEHHOTO BO3ACHCTBUS Ha KMHETHKY pocTa E.coli u S.aureus B uccieno-
BaHUAX in vitro (¢ur. 7 u 8), npu mocneayroueit Tepanuy yriaeM in vivo Obl1a IPOJIEMOHCTPUPOBAHA MOTY AU
nonymauuii  ¢exanpHpIXx Oaktepuil (dur. 31-33). 3ameTrHoe BO3ACHCTBME HAOMIOAANM HA MOMYIALMIO
Bacteroides. CnenoBareibHO, yronk MOXKET BIMATH HA KMHETUKY pocTa 0akTepouaoB, He oTHocsAmuxcs K E.coli
UM BIMATH HAa COCTAB KUIICYHOH MMKpO(IOPH! MyTEM CBS3bIBAHHUS OaKTEpPHATBHBIX METAOOIUTOB UITH APYTHX
MEXKJIETOUHBIX CUTHATBLHBIX MOJEKYII.

Y XMBOTHBIX, NOJTYYaBIIUX JICYEHHE YTJIEM, HAOIIOAAH YMEHBIICHUE SKCIIPECCUH TJIaIKOMBIIIEYHOTO aK-
THHA B NEYEHH. DTO TOBOPUT O TOM, YTO BO3JACHCTBHE JICUEHHS YTIEM Ha CIEAYIOUIME IOCJE HEE NPOIECCH]
BKJIIOYAET B ce0s1 MOAYIIIHIO QYHKIMM 3BE3A4aThIX KIeTOK. Kak ObLI0 ycTaHOBIEHO, OTHOCUTEIbHAS MIIOMAb
KOJUTAar€HOBBIX BOJIOKOH B KayecTBE Mephl puOpO3a, HE UMETTa 3HAYUTEIBHBIX OTIIMYUI NPU MOCIEAYIOUIEM JIe-
YEHHM YTIEM, BO3MOXXHO MOTOMY, YTO XKMBOTHEIEC ITOJYYadH JECYEHUE TOJIBKO B TEUCHHUE MOCICIHMUX JIBYX He-
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Jelb, OAHAKO CHUXKEHUE TIJIaJKOMBIINICYHOTO AKTUHA IMOKA3bIBAET, YTO JICUEHUE YTIEM MOXET NPUBECTU K
YMEHbIIEHUIO (MOpOo3a neYeHu. DTH JaHHbIE, B3ATHIE B COBOKYMHOCTH, ITOKa3bIBAIOT, YTO BO3ACHCTBUE YT Ha
NOpTaJbHYI0 TEMOAMHAMUKY ONOCPEAOBAHBl HA CHHYCOUJAIbHOM YPOBHE. YUUThIBas HaOmMogaeMoe BO3AEHCT-
BHE Ha momnyasnuio kiaerok Kymdepa u ee QyHKIMIO, MBI JOMyCKAaEM, YTO TEpanMs MUKPO/ME30IMOPUCTHIMHU YT-
JAMH NPUBOAUT K YMEHBIIEHUIO TPAHCIOKAUM OaKTEpUaNbHBIX MPOAYKTOB U CHUKEHUIO MOCIEAYIOIER BOC-
NaJUTENBHOM PEaKIUM, B PE3YNIbTATE YEr0 YMEHBIIMIACH BOCIIPUUMYHUBOCTD KiieTok Kyndepa, npoaykius ADK
M aKTUBALMS 3BE3UATHIX KIETOK a, ClIeI0BaTeIbHO, (HUOpPO3.

3HAYUTENBHOE YIYUIICHUE NapaMeTPOB KOHEYHON MAcChl TeNa HAOIIOAAIN Y KPBIC, TONYYaBIINX JEUEHUE
yrineM no cpaBHenuio ¢ IDKII kpeicamy, He noxyyaBIIMMHU JeyeHue. Hukakoi cyIecTBeHHOM pa3HUIbI KOHEY-
HOI Macchl Tena MEXY JOXKHOONEPUPOBAHHBIMU IpyNnaMu He HaOmoaanu. Iloteps Maccel mpu nuppo3se cBs3a-
Ha C COCTOSHUEM MOBBIMIEHHOTO KaTaOOJU3Ma M CHIDKEHHEM alNeTUTa, OCOOEHHO B KOHTEKCTE CUCTEMHOTO
BOCMATIUTENBHOIO OTBETA. Tak Kak *UBOTHBIE B 3TOM 3KCIEPUMEHTE MONYUYAIM OJUHAKOBOE KOPMJIEHUE, A TaK-
e B KOHTEKCTE BBIIIEU3NOKEHHBIX BBIBOJOB, MBI OTHOCUM HaOMIOJAaEMOE yIYYIIEHUE B 3HAYEHUSAX MACChI Ha
CHeT CHUXKEHHOTO KaTaboIHM4eCKOro craTyca.

Tepanus yriaeM ans nepopaibHOTO NPUMEHEHUS Obla CBSA3aHa CO 3HAUUTEIbHBIM cHkeHUEM AJIT ¢ Ten-
JeHIMEHR K cHkeHuio Beca y Ob’Ob” Mprmeit, nonyyaBmux neuenue yriaeM. AJIT raroke Oblta cHIKEHA B IBYX
JAPYTUX MOJAEAX HEATKOrOJbHOI *KUPOBOH DONE3HU NMEUYEHHU, a UMEHHO, IPU AUETE, COAEPKAIIEH NOJOBUHHYIO
HOpPMY METHOHHMHA M XOJIHMHA U METUOHHMH-XOIHH-IEPHUIUTHON AMETEe. DTO YMEHBIICHHE MOBPEXKACHUIH OBLIO
CBf3aHO CO CHIDKEHHMEM BO BCEX 3 MOJEISIX HAKOIUICHHUS JKMpa B IIEYECHU M CBUICTEIHCTBOBATO 00 YMEHBIICHUH
BOCHAJIUTENBHOr0 MHOUIBTPATa B 3THX 3 MOAeAX. Takoe yMeHbIICHUE TTOBPEXIACHUI NMEUYEHH U HAKOIJICHHUS
®Upa ObLIO aCCOIMUPOBAHO C YMEHBIICHHEM TsXKecTH (pubpo3a U CHIKEHHEM MapkepoB (GuOpo3a Ha ypoOBHE
9KCIPECCUM T€HOB. DTU JaHHBIE B COBOKYIIHOCTU NMOKA3bIBAIOT, YTO MPUMEHEHME YIieil mpeacrtasnser coloii
3¢ GEKTUBHYIO TEPATHIO HEANKOTOJIHHON )KUPOBOH 0OJE3HH NMEUEHH H YMEHBIIAET BEIPAKEHHOCTH (hubpo3a.

MexaHu3M, NOCPEACTBOM KOTOPOTO YINIM ¢ KOHTPOIUPYEMOM NOPUCTOCTBIO AOCTUrAIOT 3TOrO, MPEACTAaB-
nsteT coboit Monymanuio GyHknuu kiaetok Kymdepa. JleueHue yrieM B MOAEIAX HEATKOTOIBLHOH dHUPOBOH 00-
JIE3HU TICYEHH IPHUBENO K MOAYIAIMM (eHOTUNA KyNEepOBCKUX KIETOK, UMEIOIIEH pEe3yIbTaTOM CHIXXEHHE
obuieit yucneHHocTH nmonyaAnuy kiaerok Kyndepa u CD11b (npoxynupyromux nutokuH) kiaetok Kyndepa. ¥V
CD68+ xaerox Kyndepa oOHapykuau poCT B OTHOIICHUM, Kak W Qaronuro3a, Tak u komuuectBa ADK-
npoayuupytomux knerok. Habmonamu 3nauurensHoe cHmwxenue JIIIC-unaynupoBaHHOM mpoaykuuu ADK.
(¢ur. ot 34 1o 38).

Vxynmenue ¢pynkuuu nouek, uuaynupytomeecs y IDKII sxuBorasix BBenenuem JIIIC, Oblto MeHbIIE Y
UBOTHBIX, MOJY4aBIIUX JEUEHUE YTJIEM, YTO YKa3blBAET HA €ro 3aIlUTHOE ACHCTBUE B OTHOIICHUM IOYEK.
YMeHblIeHHe KonuuecTBa Boab! B TkaHax Mo3sra y IDKII+JIIIC >kMBOTHBIX, MOIYYaBIIMX JEYCHUE YTIIEM, TIPE/I-
HoyaraeT BO3MOXHOCTh €r0 NMPUMEHEHHUS B Ka4eCTBE CPEJCTBA IS JICHECHUS NEYEHOYHOH 3HIedatonatuu. JTH
JIAHHBIE B COBOKYITHOCTH YKa3bIBAIOT HA BO3MOXHYIO POJIb YTUIA B KAYECTBE CPEACTBA AN NpodUIakTHKH 000-
CTPEHUS XPOHUUECKOI! MEYEHOUHON HETOCTATOYHOCTH.

3aKIIOUCHUE.

AxtuBuposannsle yriu TE7/TE8 ¢ Mukponopamu ¥ Me30mopamMu/MansIMi MakporopaMu OBICTPO CBSI3bI-
BAIOT 1IN VItro 3HJAOTOKCHH M IUTOKMHBI, OTBEYAIONIME 33 PAa3BUTHE BOCMAICHMS, HE OKa3blBas 3HAYMTEIHHOIO
BO3/JICHCTBHUSA Ha KMHETUKY pocTta Oakrepuil. IlepopanpHoe BBeAEHHE In VIVO 3THX YyTieil NPUBOAMT K 3HAYH-
TENBHOMY CHI>KEHUIO IOPTATBHOIO JaBICHUS U OUOXUMUYECKUM U3MEHEHUSM B NIEUEHU, CBSA3AHHBIM CO CHUXE-
HUeM nonynsuuu kiaerok Kyndepa u anporoxcuH-uHAynHpoBaHHOH akTHBHOCTH A®K. D10 OBIIO CBA3aHO C
teHneHnuedl k cHwkeHuro MJI-4 u MJI-10. Huxakoil CyleCTBCHHOH pa3HUIBI B OKpPAIIMBAHUU KOJIIarcHa He
Ha0JI0AAT0Ch, OAHAKO JIEUEHUE YIJIEM OBUIO CBA3AHO CO CHUKEHUEM 3KCNPECCUU ITIaJKOMBIIIEYHOrO aKTHHA.
OTH NaHHBIE B COBOKYMHOCTH MOKa3eiBaroT, yto yriau TE7/TE8 nns mepopaidbHOTO NPUMEHEHUS C MUK-
po/Me30/MaIbIMU MAaKPONOPAMU MOAYIUPYIOT NOPTAIbHYIO FTEMOAMHAMUKY Ha CUHYCOUAATIBHOM YPOBHE NMYTEM
YMEHBIIEHUS TPAHCIOKALUU OAKTEPUAIBHBIX TPOAYKTOB U NOCNEAYIONUIA UMMYHHBII/BOCTANTUTENBHBIN OTBET.

AxtuBuposannslie yrmu TE7/TE8 ¢ muxponopamu M Me3omopaMu/MaiabIMM MaKpONOpaMH IPOSBISIOT
CBOHCTBA, KOTOPBIE CBUAETEILCTBYIOT O TOM, YTO OHU NPEBOCXOAAT UMEIOMIUECH B HACTOAILIEE BPEMS METOBI
nedeHus. JluanazoH NOPUCTOCTH 00ECMEUUBAET UX NPEBOCXOACTBO Ha OOBIYHBIMU MUKPOTIOPUCTBIMU Npenapa-
TaMH B OTHOUIEHUU CBA3BIBAHUSA OUOJOTMYECKU aKTUBHBIX MOJIEKYJ, TAKUX KaK 3HAOTOKCUH U IUTOKUHBI. YTIH
HE MPOABIAIOT AHTUOMOTUUYECKOH aKTUBHOCTH U, CIEI0OBATENbHO, HE CBA3aHBI C COMYTCTBYIOIMIUM PUCKOM pas-
BUTUS PE3UCTEHTHOCTH WM NOCIEAYIOMEro aucOuo3a. DTu HaOMIOAEHUS NMO3BOJAIOT NPEANONI0XKUTE, UTO TEpa-
mus yrasmu TE7/TE8 nns mepopanbHOro NpuMEHEHHMs ¢ MUKPONOpaMH/ME30IOpaMH/MaNbIMH MaKpOIOpaMH
SBJISICTCA MHOTOOOCIAIONICH B Ka4eCTBE MOTCHIMANBHOU Oe3onacHoi u 3¢ dekTUBHOI eueGHOl cTpaTeruu a1
CHIDKEHUS OCIOXKHEHUH IMPpO3a B BUJIE ClienU(HYECKOil MOPTATIbHOMH TUIEPTEH3HH.

[Ipumep 6. Bo3neiicTBue Tepanuy HAHOMOPUCTHIMU YTIIEPOAHBIMU YaCTUIAMH U1 NEPOPATLHOrO NpUMe-
HEHUS Ha JIENTUH-IC(UIUTHBIX MBIIIEH, UCIIONB3YIONMXCS B KAUECTBE MOJICIM HEAIKOTOJBHOIO CTeaTOrenarTu-
ta (HACT).

MeToasl.

Hcnonb3oBamu merieii-camiios B Bozpacte 10-14 Henens: 10 nentun-gedunurtaeix lep/lep” (Ob/0Ob’) u 10
reTePO3UTOTHHIX MBIIIEH-CAMIIOB PAHAOMU3UPOBAIH I NOJYUYEHUS NOPOIIKooOpa3Horo kopMa + yrons (TE7;
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0,4 r Ha 100 r Maccel Tena B ACHB) B TeucHUE 4 Heaeab (AukuUit Tum - n=3; Ob” reTepo3uroTHeie - n=5; Ob” rete-
PO3UroTHEIE + yroab - n=5; Ob/Ob” Heneuenusle - n=5; Ob/Ob™ + yromne - n=5). CTeneHp nopakeHus Nne4eHu
oneHuBanyu no yposHio AJIT B ceiBopoTke. KpoMe TOro, BBIIENANN HEMApEHXUMATO3HBIE KIETKM U NOMYISIHIO
wietok Kyndepa (KK) xapaxTepuzoBamy npu MOMOIM MPOTOYHOH IUTOMETPUH, KaK KJIETKH, 3KCIIPECCHPYIO-
mue F4/80 (mapkep xnerokx Kyndepa), CD68 (Mapkep Makpodaros) u CD11b (onmocpenyeT B3auMoaeicTBue co
CTHUMYJIMPOBAHHBIM JHJOTENUEM, (HaroluTo3, pECIIMPATOPHEIHA B3pHIB). Taike aHAIM3UPOBATIU NPOAYKIHIO aK-
TUBHBIX PopMm kuciopona (ADK) uzonupoBanneiMu KK. Dxcmpeccuto B neuenu TIIP-4 kak cypporara sH1I0-
TOKCEMMH ONPEEIAIH C IIOMOIIBI0 UMMYHOTUCTOXUMHUH.

Pesynbratsl.

Jlewenue unu npoduIaKTUKA YTIEM A NEPOPaIbHOro NpuMeHeHus y lep/lep Mpinied OblnM CBS3aHBI CO
3HAYUTEIBHBIM CHIDKeHHEM koHIeHTpanuu AJIT ¢ 889+280 ME/mMn 1o 408+42 ME/mn (p < 0,05). B obmeit
yucnerHocty nonymanuu KC y lep/lep Mpimei, kotopas, kak 0OHapy»HiIM, ObUTa MOBBIIIEHA 10 CPABHEHHIO C
I€TEPO3UTOTHBIM KOHTPOJIEM, HA0JII01aN0Ch 3HAYUTENBHOE CHIDKEHUE TIPH JICUEHHH MM NPO(HUIAKTHKE yTIIeM
(p<0,05). Taxxe Habmoaanu 3HauMTENbHOE CHIDKeHHE npoaykuuu ADK xnerkamu Kynepa y lep/lep” mpimei,
nonyyasmux neueHue yriaem (p<0,05) no cpaBHenuto ¢ lep/lep” KoHTposeM, HE MOTYYABIIMM JieueHHE. Y rpym-
el lep/lep” Mblmeii Takske HaOMOATM 3HAYUTENLHOE CHHKEHHE YUCIEHHOCTH cybnonynsuuu F4/807, CD68’,
CDI11b" kneTok npu nevenuu uau npopunaxtuxe yraem (p<0,05). Kpome Toro, y lep/lep” Mbimei, monyuasuinx
JICYEHHUE YTIIEM, CHIDKaach dkcrpeccus B neueHu TIIP-4 mo cpaBHEHMIO ¢ KOHTpPOJIEM, HE MOIYYABIIUM Jeue-
Hus. HakoHen, Mbl HaGNI0AaaM TEHACHIMIO K CHIXKCHUIO KOHEYHOH Macchl Tenma y lep/lep” mMblmieit, momay4as-
HIMX JEYCHUE YTIIEM, IO CPABHEHUIO C KOHTPOIBHOU TPYMNoOH, He nony4asiueil teuenus (p=0,095).

3aKIIOUCHUE.

Yactunsl mukpo/me3onopucteix yriaeidt TE7/TE8 mns nmepopanbHOro mpUMEHEHHMs MOTYT OBITH HOBBIM
€nocoboM Tepanuu HEalnKoroJbHON KUPOBOH OOJIE3HH NEUEHHU 3a CYET MOYIHPOBAHUS JHIOTOKCEMHUH U (YHK-
nuu knetok Kyndepa (KC).

ITpumep 7. Y nanenue anetaabaeruaa.

Ha ¢ur. 5 nokazano yaaneHue anetanpaeruaa B 3aBUCUMOCTH OT BPEMEHH. ALIETaIbIETUA ABISAETCS BECh-
Ma peaKIMOHHOCTIIOCOOHBIM, MO3TOMY Hcnonbs3oBanu JIMI kak aepuBaTH3MPYIONIUHA areHT B COOTBETCTBHM C
MmeroaoM Rideout. Ilocnennuii 06pazyer crabuimbHOE NMPOM3BOAHOE a3MHA, OOHApYXHMBaeMoe Mo (ayopecueH-
1y ipu 430 HM.

IIpumep 8. Bo3neiicTBue Tepanuy HAHOMOPUCTHLIMU YTIIEPOAHBIMU YaCTUIAMH U1 IEPOPATLHOrO NpUMe-
HEHUS HA MBIIIEH, MOTYYaBIIUX TUETY, COAEPAKAIYIO MOJOBUHHYIO HOPMY MeTHOHMHA U xonuHa (UMX/M), u
UCTIONB3YIOMIUXCS B KAUE€CTBE MOJICTH HeankoronsHoro crearorenarura (HACT).

Metoasl.

10 mbrmeit camuoB B Bo3pacte 10-14 Henenp coaepxanM Ha METHOHMH-XONMH-ACHUIMTHOH auete
(UMXJJL; 4 venenu); 10 MplmiaM ckapMJIMBAJIM KOHTPOJIBHYIO ety (4 Henenu). B kaxaoit U3 rpynm >xuBOT-
HbIe OBITM paHJOMHU3UPOBAHBI I MOJIYYEHUS MopolikoodpasHoro kopMa + yronb (TE7; 0,4 r na 100 r Maccel
Tena B JIEHb) B TeueHHe 2 Henenb. CTENEeHb NMOpaKEHHUs NMEYeHU oleHMBaNU no ypoBHIO AJIT B chIBOpoTKE U
TUCTOJIOTMYECKOMY OKpAIIMBAHUIO FEMATOKCHIMHOM U 303MHOM. TspkecTh (ubOpo3a ycTaHABIMBATIH C UCIIOJNb-
30BaHHEM OKpalluBaHus kpacureneM Sirius red. B TkaHu neyeHn M3MeEPSITH 3KCIPECCHUIO TE€HOB MapKepoB ¢GHo-
po3a, komtareHa 1 A2 u TGF-f.

Pesynbratsl.

Jleuenue yraem npuBoauno k HopMe ypoBHU AJIT M 3aMETHO CHMXKANO CTEATO3 NEYEHU U BOCTIAJIUTEND-
HYI0 KJIETOUHYI0 UHQuibTpanuio y Meimeid UMXJIJI. D10 ObUIo CBS3aHO CO 3HAYMTENHLHBIM YMEHBIICHUEM
¢ubpo3a. Y )KUBOTHBIX, MOTYUABIIMX JICUCHUE YTIIEM, 3kcripeccus reHoB koyareHa 1 A2 u TGF-f3 6bina 3Hauu-
TENBHO CHIXkeHa (¢ur. 39-43).

3aKIIOUCHUE.

Yactunsl Mukpo/me3onopucteix yriueidt TE7/TE8 mns nmepopanbHOro mpUMEHEHHMs MOTYT OBITH HOBBIM
cnoco0oM TEpanuu HEaJIKOTOJbHOM XKUPOBOH OONE3HU NMEUEHH.

ITpumep 9. Bo3neiicTBue Tepanuy HAHOMOPUCTHIMU YTIIEPOAHBIMU YaCTUIIAMH JI NEPOPATLHOrO NpUMe-
HCHUA Ha MBIIICH, MOTYYaBIIMX METHOHUH-XOMUH-TehunutHyo nuety (MXJIJ]), xoTopsle HCHONB3YIOTCA B
Ka4yeCTBE MOJICIH HeankoroasHoro creatorenarura (HACT).

MeTtoasl.

10 mbrmeit camunoB B Bo3pacte 10-14 Henenp coaepxanM Ha METHOHMH-XONMH-ACHUIMTHOH auete
(MX1; 4 nenenu); 10 MpImaM CKapMIMBaTH KOHTPONBHYIO AUETY (4 Heaenu). B kaxkaoit U3 rpynm »UBOTHBIE
OBLTH paHTOMHU3UPOBAHEI TS MOTYUYCHUSA NOPOIIkooOpa3noro kopma * yroib (TE7; 0,4 r va 100 r Maccer Tenna B
JICHB) B TeueHue 2 Henenb. CTEneHb MOPaXKEHUs NEYCHU OlleHUBaAIU 1Mo ypoBHIO AJIT B CBIBOPOTKE M TMCTOJIO-
THYECKOMY OKpPAaIIMBAaHUIO FEMATOKCUIMHOM U 303UHOM. TspkecTh pubpo3a ycTaHaBIMBAIM C HCIOIb30BAHUEM
OKpalMBaHus KpacureieM Sirius red.

Pesynbratsl.

Jleuenue yraem npuBoauno k HopMe ypoBHU AJIT U 3aMETHO CHMXKANO CTEATO3 NEYEHU U BOCTIAIUTEND-
HYIO KJIeTOYHYI0 UHOuiIbTpanuoo y Mermeit MXJ[JI. DTo ObLIO CBA3aHO CO 3HAYUTEIBHBIM YMEHbIICHHEM (HHO-

-6 -



038965

po3a (dur. 44-46).

3aKI04eHHE.

Yactunsr mukpo/me3onopucteix yriaeit TE7/TE8 nns nmepopanbHOro mpUMEHEHHMs MOTYT OBITH HOBBIM
€noco6oM Tepanuu HEaNnKOroJbHON KUPOBOH OOJIE3HM NEYEHHU 3a CYET MOIYIUPOBAHUS JHIOTOKCEMHUH U (YHK-
nuu knetok Kyndepa (KC).

®OPMYVIJIA U3OBPETEHHA

1. IlpuMeHeHHEe MOPUCTHIX YTIEPOAHBIX YACTHIl NPH NMPOU3BOACTBE JEKAPCTBEHHOTO CPEJICTBA JAJA Jieye-
HMS WM npodunakTuky 3aboneBanuit neueny, rae ot 20 1o 90% obmero od6beMa Mop yka3aHHBIX YaCTHUIL CO-
CTaBIAIOT NMOPHI, UMEIOIIME CPETHUI TMaMeTp 2 HM MM MeHee, a 75% uiu 6onee octaBuierocs oomero oobeMa
NOp COCTABIAIOT MOPBI, UMEIOIIKE cpeauuil ruametp ot 30 1o 500 HM, rae yka3aHHBIC YaCTUIBI TPUTOTOBIICHEI
JUISL IEPOPAIbHOIO MIIM PEKTANBHOTO BBEJCHMS U I'/I€ TOPUCTOCTH U3MEPEHA C IIOMOIIBIO0 PTYTHOH MOPOMETPUH
U/MIM Ta30COpOIMOHHOr0 aHaIM3a.

2. llpumenenue no n.1, rae 85% umu Gojee ocraiierocs obmero o0beMa Nop yka3aHHBIX YaCTUI[ COCTaB-
JIAIOT TMOPEI, UMEIoIHe cpeaHuil tuameTp ot 30 1o 500 HM.

3. Ilpumenenue no n.2, rae 90% umm Gonee ocTaBiierocs oomero oobeMa nop yka3aHHbBIX YaCTHUIl COCTAB-
JIAIOT MOPEI, UMEIoIHe cpeaHuil tuameTp ot 30 1o 500 HM.

4. IlpumeHenue mo mobomy u3 mm.1-3, rae 75% umu 6onee, 85% umu 6oaee umu 90% unu Gonee ocTaBIIErO-
cs1 o01ero 00bema 1op yKazaHHBIX YacTHIl COCTABIIIOT NOPBI, UMetolue cpeanuit auametp ot S0 10 300 HM.

S. Ilpumenenue no modomy u3 mn.1-4, rae 75% unu 6onee, 85% umu 6onee umu 90% wiu Gojee OCTaBIIETO-
¢ 0011er0 00BEMa MOP YKA3aHHBIX HACTHI COCTABIIAIOT MOPHI, UMEtoIMe cpeaHuil tuameTp oT SO 10 200 HM.

6. IIlpumenenue no mrodomy U3 mmn.1-5, rae ot 35 no 60% obmiero o6beMa nMop ykazaHHBIX YaCTHUIl COCTAB-
JISIOT NOPBI, UMEIOIME CPETHUM THaMeTp 2 HM HJIM MEHEe.

7. llpumenenue no ar0doMy U3 mmn.1-6, rae ot 45 1o 55% obmiero o6beMa nMop ykazaHHBIX YaCTHUIl COCTAB-
JISIOT NOPBI, UMEIOIME CPETHUM THaMeTp 2 HM HJIM MEHEe.

8. Ilpumenenue no aro6oMy u3 nmn.l-7, rae obmuit 06beM Nop ykazaHHBIX yacTUIl cocTasiseT ot 0,5 1o
2,5 M/

9. Ilpumenenue no moboMy u3 nim.l1-8, rae obumit 06beM NOp yka3aHHBIX YacTUI cocTaBiseT oT 1,0 1o
2,0 M/

10. Ilpumenenue no modoMy u3 ni.1-9, rae 00beMHas MIOTHOCTH MTOPUCTHIX YITIEPOAHBIX YACTHUIl COCTAB-
aser ot 0,10 10 0,30 r/em’.

11. Tlpumenenue no aro6omy u3 mm.1-10, rae 00beMHas MIOTHOCTh MOPUCTHIX YIICPOIHBIX YACTHUI[ CO-
crasaset ot 0,15 10 0,25 r/em’.

12. TlpumeneHnue mo mo6oMy U3 ni.1-11, rae yaenpHas miomanb NOBEPXHOCTU YKa3aHHBIX YACTHUI, U3ME-
pennas MerogoM BAT (Bpynayap, dmmer, Temiep), coctasmser ot 700 g0 2000 M2/

13. Ilpumenenue no nodomy u3 nmn.l-12, rae yaenapHas niIomanb NOBEPXHOCTH YKa3aHHBIX YaCTHUII, U3Me-
pennas MerogoM BAT (Bpynayap, dmmer, Temiep), coctasmser ot 900 g0 1400 M7/r.

14. ITpumeHenue no T060My U3 m. 1-13, rae YacTUIB! UMEIOT ChepUUeCKyIO GopMy.

15. Ilpumenenue mo m060My U3 mm.l-14) rae YyacTUIB MPUTOTOBICHBI IS MEPOPATbHOTO BBEIACHUS B
cBoOoiHOTEKYUEH opMme uin B hopme TabneTok.

16. IlpumeneHue mo MmoOoMy u3 nm. 1-15, rae yacTUIbl MOKPHITH A7 KOHTPOJIA BEICBOOOXKICHUS U3 HUX B
TOJICTOX KHUIIKE.

17. Ilpumenenue no mrobomMy U3 ni. 1-16, rae 3aboeBaHuEe NEYEHU BRIOPAHO U3 AJIKOTOJIBHON OONE3HH Ie-
yeHu (ABII), HeankoroapHO# Oone3HM MedeHu, HeanakoroibpHoro crearorenatura (HACT), mupposa u/unu oc-
JIO>)KHEHUH LUppOo3a.

18. Ilpumenenue no n.17, rae HeankoroabHast 60JIE3Hb NEUEHH SABIAETCS HEATKOTOJILHON XKUPOBOit 60Ie3-
Hb10 neueHu (HAXKBIT).

19. TIlpumeneHue mo mroO60My u3 nm.1-16 npu NeyeHUU UM NpoUIAKTUKE BOCTANICHUS U Gubdpo3a npu
XpoHHYeCKuX 3aboneBanusx nevyenu, Takux kak ABII, HAJKBII unu BupycHbIi renaTur.

20. IlpuMenenue mo n.17, rae ocnoXKHEHUE Uppo3a BIOPAHO M3 MOPTAIbHOM T'MIEPTEH3UHM, acliUTa, NOo-
4ye4yHOH HEOCTATOYHOCTH, NEUECHOUHOH dHIEedaIonaTuu U 000CTPEHU XPOHUYECKOH MEYOHOYHOM Hel0CTaTou-
HOCTH.

21. Croco6 neueHHus MM NpOoQUIAKTUKY 3a00JI€BaHUs NEUYEHH, BKIIOYAIONMHA BBeACHHE d(PPEKTUBHOTO
KOJIMYECTBA MOPHUCTHIX YITIEPOAHBIX YACTHIL, KaK ONPE/CICHb! B IF0O0OM U3 mn.1-16.

22. Croco6 mo m.21, rae 3aboneBaHue MEYECHU NPEACTABIACT cO00M 3a00IeBaHUEe, YKA3aHHOE B TIOOOM U3
nm. 17-20.

23. IlpuMeHeHne TOPUCTHIX YTIEPOAHBIX YACTHIL, KaK ONpEACIeHb! B 1I060M U3 m. 1-16, npu npousBoacT-
BE JIEKAPCTBEHHOTO CPEJICTBA AT MOAYIALMH (YHKIMOHANBHOH OCH "KUIIEUHUK-TIEYEHB".

24. Ilpumenenue no 1n.23, rae Moayasuus (HyHKIMOHATILHOW OCcH "KHIIEYHUK-TIEYEHB" OCYIECTBIACTCS
NyTEM MOAYIAIUM KUIICYHOTO AUCOMO03a, UTH OKUPCHUS, UM MOBHIIICHHON MPOHUIIAEMOCTH KUIIICYHUKA.

25. Croco6 Moaymsanuu QyHKIMOHATBHOM OCcH "KMIICUHHUK-TICYCHE", BKIIOUAIONINiA BBeAcHUE 3 (DeKTUB-
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HOT'O KOJINUECTBA IMIOPUCTHIX YIIIEPOAHBIX YACTHI], KaK ONpeAEIeHbI B 11000M 13 nm.1-16.

26. Crioco6 mo 1m.25, rae Moaysnus GYHKIHOHAIBHOW OCH "KUIIEYHHK-TIEYEeHb" OCYIIECTBISETCS IIyTEM
MOIYJISIIIMH KHIIEYHOTO TUCOM03a, MK OXKUPEHHSI, WITH TIOBBIIICHHON NPOHULIAEMOCTH KHIIEUHHKA.

27. JlekapcTBeHHas popma IS JiedeHHs WM MpodHUIakTHKK 3a00JIeBaHUI MEYEHH, COoAeprKaIlas MOpUc-
ThIC YTJICPOAHBIC YaCTHUIIbI U q)apMaI_IeBTI/I'-ICCKI/I HpHeMHCMbIﬁ HOCHUTEIb UITH pa36aBHTenb,

rae ot 20 g0 90% obimero oobeMa Mop YKa3aHHBIX YaCTHI] COCTABJISIIOT MOPBI, UMEIOUINE CPEIHUN aua-
MeTp 2 HM WK MeHee, a 75% wnu 6oJiee OCTaBIIErocst 001ero oobeMa op COCTaBISIIOT MOPBI, UMEIOILINE CPe-
Hu#t nuametp ot 30 1o 500 HM; U

rJie IIOPUCTOCTh U3MEPEHA C IIOMOLIBIO PTYTHOM MOPOMETPUU W/MJIM Ia30COPOIIMOHHOTO aHaIn3a, I'/ie yKa-
3aHHas JIeKapCcTBEHHas (popMma NpeaHa3HayeHa Julsl IIEpOPaIbHOTIO MIIH PEKTAIBHOTO BBEJICHHUS.

28. JlekapcTtBeHHas opMa 1o .27, rae 3aboyieBaHHe IIEYSHH MPEICTaBIsET co00i 3a00JieBaHNe, YKa3aH-
HOeE B JIt0OOM u3 . 1 7-20.

29. JlexapcTBeHHas ¢opma Ui MOAYJISAIMH (YHKIIMOHAIBHOM OCH "KHILIEUHHK-TIEUeHb", coJiepikallas 1mo-
PHCTBIE YIIIEPOIHBIE YaCTHIBI ¥ (hapMalleBTHYECKU PUEMIIEMBII HOCUTENb UITH Pa30aBUTENh,

rae ot 20 mo 90% obwero o6bema Mop yka3zaHHBIX YAaCTHI] COCTABISIOT IOPBI, HMEIOIINE CpeAHuit aua-
MeTp 2 HM WK MeHee, a 75% wiu 6oJiee OCTaBIIerocst o01ero oobeMa op COCTaBISIIOT ITOPBI, UMEIOILINE CPe-
Hu#t nuametp ot 30 1o 500 HM; U

IrJie IOPUCTOCTh U3MEpPEeHa ¢ IIOMOIIBIO PTYTHOM MOPOMETPUU W/UIIH Ia30COPOILIMOHHOTO aHalu3a, I'Jie yKa-
3aHHas JIEKapCTBEHHAs popMa MpeaHa3HaueHa IS IEPOPATBFHOTO HIIH PEKTAIBHOTO BBEACHHUS.

30. JlekapcTBeHHas ¢opma mo .29 mis MOAYISUMH (QYHKIMOHAIBHONH OCH "KHIICYHHK-IICUSHB" MyTeM
MOJIYJISIIIMH KAIIEYHOTO TUCOM03a, WIIH OXKHPEHHSI, WIIH TIOBBIIICHHOW MPOHUIIAEMOCTH KHUIICYHHKA.

31. JlekapctBeHHas ¢popma 1o Jirodomy u3 m.27-30, rae nopucTsie yriiepoJHbIe YaCTHIIBI MMEIOT MIPU3Ha-
KM, YKa3aHHbIE B JIIOOOM U3 m1.2-16.
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