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PCT/CN2017/104751 MIIK:

A61K 38/08 (2006.01) A61P 25/08 (2006.01)
A61K 38/10(2006.01) A61P 9/10 (2006.01)

A61P 25/28 (2006.01) A61P 25/16 (2006.01)
A61P 25/22 (2006.01) A61P 25/14 (2006.01)

HNENTUHIHAS KOMOO3UIIHA JJIs1 JEUEHUS HOBPEK/IEHUI, CBI3AHHBIX C
BO3BYKJAIOIIEN HEUPOTOKCHYHOCTHIO

OBJIACTh TEXHUKU

Hacrosimasi 3asiBka B IIeIOM OTHOCHTCS K OOJNIAaCTH MenuUUMHBL B wacTHOCTH, B
HACTOSLIEH 3asBKE NPENJIOKEHbl KOMIO3MLUM [Jis1 JICUCHHUS TMOBPEKICHUN LEHTPAIbHOU
HEPBHOM CUCTEMBI U UX IPUMEHEHUE.

[TPEJIIIECTBYIOIIMM YPOBEHb TEXHUKH

HHCynbThl MpencTaBisitoT coOOM  pacmpOCTpaHEHHbIE OCTpble IepeOpPOBACKYJISIPHBIC
OonesHn y JmOnmed CcpemHero BO3pacTa M TMOXKMIIBIX JIOJEH, W WUMEeeTCsl TEeHICHIHS K
MOBPEXACHUIO Oojiee MOJIONbIX. B coBpeMeHHOM Mupe ILepeOpoBacKyJsipHbIe OO0JIe3HU
OTHOCSITCSI K TPEM CaMbIM OMACHBIM JUIs Jitosiel 3a00eBaHusIM (paKkoBble 3a00JIeBaHUS, Kapauo-
uepebpoBackysipubie  Oomesun u  auabery). Ilo ouenkam, exeromHo B Kwurtae ot
1epeOpOBACKYIISIPHBIX OOJIE3HEH YMHpAET OKOJIO TPEX MUJUIMOHOB YEJIOBEK. DTO YUCIIO OT 4 10
5 pa3 Breime, yem B CIIIA u eBpomelickux ctpaHax, B 3,5 pasa Bbile, ueM B SInoHuu, u paxe
BbIIE, Y€M B HEKOTOPBbIX PpAa3BUBAKOLIMXCS CTpaHax, Takux Kkak Tainann u Hanws.
Koadpdunment 3aboneBaemoctn 3ToH Oonesnn yBenuuuBaercss Ha 8,7% B roa. Yacrora
peuuanBoB mpesbimaeT 30%, a yacTora peuANBOB B TEUEHHE IATH JieT aocturaer 54%. U3
OCTaBIIUXCS B JKUBBIX TMOCJE HHCYJbTA 75% yTpayMBarOT CBOIO TPYAOCIOCOOHOCTh B OONbIIEH
W MeHbInel crernedn, a 40% CTaHOBATCS WHBAJIHIAMHU.

HUHCYABTBI MOXKHO YCJIOBHO MOJPA3EIUTh Ha JIBE KATErOPUH, & IMEHHO, UIIEMUYECKHE
WHCYJIbTBl W TE€MOPPAaru4eCKUe€ HWHCYJIbThl, M MALUEHThl C WIIEMHUYECKUMU HWHCYJbTaMH
coctaBisitoT 85% orT of0mero umcina TANWEHTOB C WHCYJIbTaMUA. B HacTosimee Bpems
TEPANEeBTUYECKHUE JICKAPCTBEHHBIE CPEACTBA AJIs JIEUCHUS] UIIEMUYECKUX HWHCYJBTOB BKIIFOYAIOT
TJIABHBIM 00pa3oM Ba30qWIaTaTOpPbl (TaKWe KakK TMEPCAHTHH), JIEKAPCTBEHHBIE CPEACTBA,
yIYYIIAIOIUEe  MHUKPOLUUPKYJSIUIO W YBEJIMYMBAOIME OOBEM KpOBU (TakWe  Kak

HU3KOMOJIEKYJISIPHBIM JIEKCTpPaH), TPOMOOJUTHYECKHE JIEKAPCTBEHHBIE CPENCTBA (Takue Kak
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YPOKMHA3a), AHTHKOATyJIIHTHBIE JIEKAPCTBEHHbIE CPEICTBA, JIEKAPCTBEHHBIE CPENCTBA,
MPEIOTBPALIAIOIINE arperauo TPOMOOLMTOB (TaKMe KaK AaclHpPUH), CPEeNCTBa KUTAHCKOM
MEIUIUHBI, HEHPONPOTEKTOPHBIE areHThl U Tak aanee. ORHAKO, MOCKOJIbKY OOJBIIMHCTBO M3
STHX JIEKAPCTBEHHBIX CPEINCTB HMEIOT HENOCTATKM, TaKHWe KaK 3HAuYUTEJbHbIE MOOOUHbBIE
3¢ QeKTb, BO3MOXKHBIE PHUCKHM MJIM HENOCTATOYHAs TepameBTHdeckas 3(dexkTuBHOCTS,
UCCIIeIOBAHKE TATOTe€He3a WHCYJIbTA U pa3paboTKa JEKaPCTBEHHBIX CPEICTB, HANPABJICHHBIX HA
yCTpaHeHHe NPUYNH NaToreHes3a, UMEIT BaXKHOE COLMAbHOE 3HAUEHHUE IS MIPeNyNpekIeHus U
JIeYeHHsI BOSHUKHOBEHUS M Pa3BUTHS LIEPeOPOBACKYIISIPHBIX OOJIE3HEH.

UHCybTBI XapaKkTEepPH3YIOTCSI THOETBI0O HEPBHBIX KIJIETOK B YYacTKaX JIOKAJIbHOM
WIIeMHuH, 1epeOpanbHOl reMopparud W/ TpaBMbl. [ ubenb WM MOBPEKACHHS HEWPOHOB,
BbI3bIBAEMbIE IlepeOpalibHOM HIeMHeH, NpPOTeKaeT(0T) B BHUAE KAaCKaJHOTO IpOLecca
NOBPEXKACHHUH, T.€. TMOCIe BO3HUKHOBEHHUS LiepeOpaibHOW HINEMHH MPOHCXOOUT CHU)KEHUE
nepdy3un TKaHel KPOBBIO, MOBBILIEHNE YPOBHS BO30YKAAOIINX HEHPOMETUATOPOB, YTO B CBOKO
ouepenb aktuBupyer N-merun-D-acnapratHeie (NMDA) penenTopsl B penenTopsl ¢-aMHUHO-3-
THIPOKCH-5-MeTHII-4-U30KCa30IPONUOHOBOH KUCIOTh (AMPA), BBI3BIBAE€T OTKPBITHE HOHHBIX
KaHAJIOB M MPHUTOK MOHOB KaJbLIMA U Aaliee aKTUBHUPYET OOJBINOE KOJIUYECTBO (PEPMEHTOB IJIs
3allyCcka CUTHAJIBHOTO Kackajga, uTO TPUBOAUT K TOBPEXKIEHUIO HEPBHBIX KIJIETOK
MHOTOYMCJIEHHBIMU TyTSIMH. PacrnonokeHHbI J[ajee B CHUTHAJIBHOM Kackazne Oenok 95
nocTcuHanTiueckoro ymiaotHeHus (PSD-95) 3amyckaer cepuro HIEMHUYECKUX TOBPEKAECHUN
TIOCPE/ICTBOM B3aUMOJIEHUCTBHS C PA3IMUHBIMU O€JIKaMU M BBUAY 3TOTO SIBJISIETCS KPUTUYECKUM
(baxTOpOM AJISI MOBPEKIAEHHH, BBI3bIBAEMbIX LepeOpabHON HIeMHeH, a TaKXKe MepPCIeKTHBHON
MUILEHBIO ISl JIeKapCTBEHHOHN Tepamuu. [losaTomy paspaborka wHruObutopos PSD-95 umeer
0OJbIIOE MEOUIIMHCKOE 3HAYeHWe C TOYKH 3PEHUs] TOBPEXKIEHHH HEPBHOW CHCTEMBI,
BBbI3BIBAEMbBIX PA3JIMYHBIMH BUAMH BO30YKIArOIeH HEHPOTOKCHYHOCTH, BKITFOYAst HHCYJIBT.

Kpowme Toro, uccnenoBanus mokasanu, uto Bo3Oykparomuii Hetiporpancmuttep NMDA
UrpaeT BaXHYI pOJNb IIPU TPEBOXXHOM pPACCTPONCTBE, OMNUIENCUM U  Pa3IUYHBIX
HelpoaereHepaTHBHBIX 3a00JIEBAaHUX, TAKUX Kak 0oJe3Hb AublreliMepa, aMHOTPO(HUECKHit
ookoBoii ckiepo3 (ALS), Oonesnp IlapkuncoHa wiu Oonesnb ['entmHrrona. Hampumep,
UCCIIEIOBAHMS TOKA3aJId, YTO Ype3MEepHOe BO30Y)KIEHHE LEHTPAIbHOHN IIIyTaMaTepruyecKoi
CHUCTEMBbI MOJKET BBI3BIBATH TPEBOXKHOE PaccTpoiicTBO, mockosibky NMDA -penienitop (NMDAR)
SBJIIETCS. TJIABHBIM 3JIEMEHTOM, OTBEYAIOIIMM 32 BO30YXKAa€MYI0 TIIyTAMUHOBOH KHCIOTOH
HEHpOTOKCUYHOCTh. IIpucCTyn snuiencuu BKIOYAET TPU Pa3iMUYHBIX, HO JUJIMTEJbHBIX

HaTO(I)I/ISI/IOJ'IOFI/ILIeCKI/IX mnmponecca, BKIHOYasd HWHULOUHMPOBAHHUE, TMMOAACPKAHUE W PA3BUTUC
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CYZIOPO’KHOTO paspsiia, a TakKe MOAaBIEHHE CYAOPOKHOrO paspsna. Bo Bpemst aToro nporecca
BXXHYIO POJIb MIPAIOT BO30YKAAIOIINE HEHPOMENUATOPBI, TaKUe KaK IIIyTAMHHOBAsI KMCJIOTAa U
acriaparuHoBas kucnora. IIpu 6one3nu Anblrefimepa B MEXaHHU3M HEHPOTOKCHYHOCTH JJAHHOTO
3aboneBanust BosieueH PSD-95 mocpenctBom mytu GluR6-PSD-95-MLK3  (rmyramaTHblit
peuenrop 6-PSD-95-kmHaza 3 cmemanHoro mnpoucxoxaenusi). Kpome Toro, mpu OonesHu
I'earunrrona PSD-95 sBnsercs MeanatopoM HeWPOTOKCUYHOCTH, BbI3biBaeMoii NMDA-
peuenTopaMM U MYTaHTHBIMH TeHTHHrTHHamMH. [Tostomy paspaborka uHruouropos PSD-95
TAK)Ke BAXKHA JISI JIEYCHUs, OOJIErdYeHHss CUMITOMOB M MPENYNPEKACHUS YKa3aHHBIX BBIIIE
3a00JeBaHN.

[TenTuaHBIE IEKAPCTBEHHBIE CPEACTBA UMEIOT OTPAHUYEHUS, OOYCIIOBJIEHHBIE YCIOBUSIMH
XPaHEHWsI JICKAPCTBEHHBIX CPENCTB, U XapaKTePH3YIOTCS OTPAHMYEHHOH CIOCOOHOCTHIO
IIPOTUBOCTOSTh BO3JEWUCTBUIO OKpy:karolled cpeabl. Ilpu XpaHeHMM NENTUIOB B YCIOBUSX
BBICOKMX TeMIepaTyp U B TEUEHHE AJUTENbHBIX IE€PUOAOB BPEMEHH MOTYT IPOUCXOIUTH
n3MeHeHus pH, 4To MoXeT NMpUBOAUTH K Pa3jOKEHUIO, CHUKEHUIO YHUCTOTHI, CYIIECTBEHHBIM
M3MEHEHUSIM BHEIHEro BUJA U K COKPALEHUIO CPOKA FOAHOCTH IPU XPaHEHUH, YTO TEM CAMbIM
BIMsieT Ha 3(PQeKTHBHOCTD JIEKapCTBEHHOrO cpencTBa. Kpome TOro, CymecTBYIOT BBICOKHE
TpeOOBaHUS K TPAHCIOPTHPOBKE NENTUAHBIX JIEKAPCTBEHHBIX CPEACTB, YTO OrPAHUYHUBAET
KpynHOMaciTabHOe KOMMEpPYEeCKOoe MPUMEHEHHE MENTHIHBIX JIEKAPCTBEHHBIX CpeAcTB. Takum
o0pa3oM, CyIIecTByeT MNOTPeOHOCTh B TEXHHUYECKHX YCOBEPIIEHCTBOBAHUSIX MMENTHIHBIX
JIEKAPCTBEHHBIX CPEICTB.

KPATKOE OITMCAHHME CYIIIHOCTHU U30BPETEHUA

CoriacHo mepBOMY acHeKTy B HACTOSILIEH 3asBKe NpeasiokeHa (apmaleBTHUECKas
KOMITIO3UIIMS, CONepiKalias Mentup, perynupyromuii pH areHt u HamonHuTenb, TAe MENnTUA
comepkuT aMuHOKHCIOTHYIO mocnenoBatenbHocTe YEKLLDTEI (SEQ ID NO: 1) unu ee
(YHKLIMOHAIbHBIN BAPUAHT.

B HEKOTOpPBIX BOIUIOIIEHHUAX (PYHKLMOHAJIBHBIN BaApUAHT MPEACTABISIET COOOH BapHaHT,
o0pa3yeMblii TTOCPEACTBOM OAHOHN WM OoJiee YeM OIHOM KOHCEPBATHBHOI 3aMEHbI B CEIMEHTE
LDTEI B SEQ ID NO: 1, npennouTuTeIbHO KOHCEPBATHBHON 3aMEHbI, BBIOPAHHON M3 TPYIIIbI,
cocrosiei u3 3amensl Mmexxay D u E, 3amens! cpeau L, V u I u 3amenst mexay T u S.

B HEKOTOpPBIX BOIUIOEHHUAX (PYHKLHNOHAJIBHBIN BapHUAHT NMPEACTABISIET COOON BapHUaHT,
obpasyemsbiii mocpeactsoM 3amensl cermenra LDTEIL 8 SEQ ID NO: 1 Ha nocienoBaTeibHOCTb,
BbIOpaHHy0 u3 rpynnsl, cocrosimei w3 LDTEL, LDTEV, LDTDI, LDTDL, LDTDV, LDSEI,
LDSEL, LDSEV, LDSDI, LDSDL, LDSDV, LETEIL LETEL, LETEV, LETDI, LETDL,
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LETDL, LETDL, LETDL, LETDL, LETDL, LETDL, IDTEIL IDTEL, IDTEV, IDTDI, IDTDL,
IDTDV, IETEL IETEL, IETEV, IETDI, IETDL, IETDL u IETDV.

B HEKOTOpHIX BOIUIOLIEHMAX MENTHI NPEACTaBIsieT COO0OW XMMEPHBIH IenTH,
comepskamuii aMuHOKUCIOTHY0 nocnenosarenbHocTs YEKLLDTEIL (SEQ ID NO: 1) unu ee
(YHKIIMOHAIBHBIA BapUAHT, U YYACTBYIOIIUH B MHTEPHAIM3ALNH MENTUA, TAe YYaCTBYIOLIUH B
WUHTEPHAM3ALMH NenTHA 00Jier4aeT 3aXBaT XUMEPHOTO MENTHA KIETKOM.

B HEKOTOpBIX BOIUIOLICHUSX YYAaCTBYIOIIUH B HHTEPHAJIM3ALUMU TENTHI COOEPIKUT
aMuHOKHUCIOTHYIO TiochenoBaTebHOCTh Y GRKKRRQRRR (SEQ ID NO: 2).

B HEKOTOpBIX BOIUIOIIEHHWSX XHMEPHBIH MENTHJ CONEPKUT AMHHOKHCIIOTHYIO
nocienosarenbHocTh Y GRKKRRQRRRYEKLLDTEI (SEQ ID NO: 3).

B HEKOTOpBIX BOIUIOMICHUSX Peryaupyromuil pH areHT BbIOpaH U3 TPymIbl, COCTOSIIEH
u3 ructuauHoBoro Oydepa, aprurmHOoBOoro Oydepa, Oydepa Ha OCHOBE CyKLMHATA HATPHS,
Oydepa Ha OCHOBE CyKLMHATa Kajusi, Oydepa Ha OCHOBE LIUTpaTa HATPUS, TIFOKOHATHOTO
Oydepa, aneratHoro Oydepa, pocharnoro Oydepa, Tpuc-Oydepa u ar0b0H UX KOMOWHALNH,
MPEINOYTUTENIbHO perynupyromuii pH areHT npencrasisier coboit Oydep Ha OCHOBE JTUMOHHOMN
KHCJIOTBI/ABY3aMeIeHHOro ¢ocdara HATpUs WINM THCTHUINHOBBIN/apriHUHOBBIN Oydep u Oomnee
MPEANIOYTUTEIBLHO PeryaupyroLni pH areHT MIPEACTABIISIET coboit
T'UCTUAUHOBBIN/apTHHUHOBBIH Oydep.

B Hexoropeix BomiomeHusx pH KOMMNO3UIMU COCTaBJIA€T OT NPUMEpPHO 5.5 10 8§,
HPEANOYTUTENIBHO OT MPHMEPHO 6 1o 7,5, Oosee MpeAnouTUTENbHO OT MpUMEpHO 6 1o 7, eme
Oosiee MPeanoOYTHTENBHO OT MpPUMEpPHO 6,5 mo 7 u Haubosiee MPEANOYTUTENILHO COCTAaBJISIET
MIPUMEPHO 6,5.

B HEKOTOPBIX BOILIOLICHUSX KOJINYECTBO TUCTHIMHA/aprHHUHA B
T'HCTHIMHOBOM/aprHHUHOBOM Oydepe cocrasisier, mo macce, ot npumepHo 1% mo 10%,
MPEATIOYTUTENBHO OT mpumMepHo 3% 1o 10%.

B HEKOTOpBIX BOIUIOIIEHUSX HANOJHUTENb BBIOpDAH M3 TPYIIBL, COCTOSIIEH W3
Tperajo3bl, MAHHUTA, TIIFOKO3bI, JJAKTO3bI, [IMKJIOAEKCTPUHA, nekcTpaHa-40, copbura, caxapossbl,
IUOMHA W JIF000H WX KOMOWHALWH, MPEANOYTHUTENIbHO HAMONHUTENb BBIOPAH W3 TPYIIIbL,
COCTOSIIIEH W3 TPErajio3bl, MAHHUTA, TJIFOKO3bI, JIAKTO3bI M JIIOOOW MX KOMOWHammu, U Oojee
NPEATIOYTUTENFHO HATIOIHUTEINb MPEICTABIISIET COOO0I Tperanosy.

B HEKOTOpBIX BOIUIOIIEHHSIX COOTHOLIEHWE MAacC IMENTHIA U TPErajio3bl COCTABISIET OT
npumepno 1:0,05 mo 1:10, npeamouturensHo ot mnpumepHo 1:0,5 mo 1:5, Oomnee

npeanoytureabHo or npumepHo 1:0,8 mo 1:3 u HamOonee NPENNOYTUTENBHO COCTABISET
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npumepHo 1:1.

B HEKOTOpBIX BOIUIOLIEHMSAX HANOJHUTENb NPEACTaBIsieT COOOW Tperajosy, a
perynupyromuii pH areHt npencrasinser coOol r’MCTUANHOBBIN/aprMHUHOBBIHN Oydep.

B HEKOTOpBIX BOIUIOLIEHUAX COOTHOIIEHHE MAacc MENTHIAa U TPErajo3bl COCTAaBISAET
npumepHo 1:1.

B HekoTopbix Bomtomenusx pH koMno3uium cocrasnisieT npuMepHo 6,5 £ 0,5.

B HEKOTOpBIX BOIUIOIIEHHSX KOMIIO3ULHS JOMOJHUTEIbHO COAEPIKUT KPHOMPOTEKTOP
W/WJIM TIOBEPXHOCTHO-aKTUBHOE BEINECTBO, MPEANOYTUTENIbHO, KPHOMPOTEKTOP MPENCTABIISET
co0OW TMONUATUIICHIVIMKOJb, WM MOBEPXHOCTHO-aKTUBHOE BELIECTBO MPEACTABISET COOOH
noyiucopdart, mpeanodTuTeTbHO nojucopdar 20 wiu nosmcopoar 80.

B HEKOTOpPBIX BOIUIOUICHUSX KOMIIO3ULMS JOMOJHUTENBHO CONEPIKUT HHTHOUTOP
ne3aMHUIUPOBAHMSL.

B HEKOTOpBIX BOIUIOIIEHHSX (hapMaleBTUYECKass KOMIIO3ULIUS HaxomuTrcs B (opme
NPEABAPUTENBHO JHOQWIM3UPOBAHHOW KOMIIO3MIMHU, WM B (opMe ITHOPUIN3HUPOBAHHON
KOMIO3ULIMK, WIK B (OpME BOCCTAHOBJICEHHOW KOMIIO3UIUH, TPUTOTOBJIEHHOH IyTeM
o0beaHEeHUs THOQUIM3UPOBAHHON KOMIIO3UIIUH C BOAHBIM PAaCTBOPOM.

B HexkoTOppIX BOMIOLIEHUSX (hapMalleBTUUECKas KOMITO3ULMS TIpeNHa3HaYeHa s
UCTIONIb30BaHNS B JICUEHUH, YMEHBIIEHUH WHTEHCUBHOCTH CHUMIITOMOB WJIM TPEAYNPEXIESHUH
3a00neBaHus, BBIOPAHHOTO M3 TPYMIIBL, COCTOSALIEH U3 MOBPEXIEHHS HEPBHOM CHCTEMBI,
3a0oneBanuss WM OOJNM, AacCOLMMPOBAHHOrO(Oi) € TOBpPEXKIEHHEM HEPBHOW CHCTEMBI,
HeWponereHepaTuBHOro  3a00JeBaHUs, TPEBOXKHOIO — pAacCTPOMCTBA W OIWIENCHH, Y
MUJIEKOTIUTAIOIIETO JIUOO JJIsl UCTIOIb30BAHMSI B KaU€CTBE HEHPONPOTEKTOPHOTO areHTa.

CormacHO BTOPOMY acCHeKTy B HACTOsIIEH 3asBKE MNPEIJIOKEH CIOCO0 JICYSHHS,
oOyieryeHust CHMIITOMOB WJIM MPEAyNpexAeHus 3a00JeBaHus, BBIOPAHHOTO W3 TPYIIIHL
cocTosiied W3  TOBPEXKIOSHWs  HEpPBHOH  cuctembl,  3a0oneBanus Wik 00w,
aCCOIIMMPOBAHHOTO(OH) ¢ TOBPEXKICHHEM HEPBHOW CHCTEMBI, HEHPOAETEHEPATUBHOIO
3a00NeBaHNs, TPEBOKHOTO PACCTPOMCTBA W SMHJICNICHUH, Y MIEKONMHUTAOLIETO, BKIIFOUAKOIHHA
BBEICHHE CYOBEKTY, HYXAAOLEMYCsl B 35TOM, (hapMalleBTUUYECKOW KOMITO3UIMU COTJIACHO
NIEPBOMY ACTIEKTY.

CormacHo TpeTbeMy acleKkTy B HAcTOSIIEH 3asBKe TPENJIOKEHO MPHMEHEHHE
dapmaneBTHYECKOH  KOMIIO3ULMM  COTJIACHO  TIEPBOMY  acleKTy B NPUTOTOBJICHUHU
JIEKapCTBEHHOTO CPEACTBA I JIEUEHHs], OOJIerdeHHsl CHMIITOMOB WJIH MPENyIpPeKIeHUs

3a0o0seBaHusi, BBHIOPAHHOTO W3 TPYMIbL, COCTOSINEH W3 MOBPEKIACHUS HEPBHOH CHUCTEMBI,

3AMEHSAIOIIHNMI JUCT



6 CKOppeKTUPOBaHHOE OMUCAHUE N300PETeHHSI

3a0oneBaHust WM OOJM, AaCCOLMMPOBAHHOrO(OH) C TOBPEXIEHHEM HEPBHOH CHUCTEMBI,
HelposereHepaTuBHOrO  3a00JNeBaHUs, TPEBOXKHOTO  PacCTpOiicTBAa W JMUJIETICHH, Y
MJIEKOIIUTAIOLIETO JTHOO B MPUTOTOBJIEHUH HEHPOIIPOTEKTOPHOTO areHTa.

B HEKOTOPBIX BOIUIOLICHUSX JIIOOOrO W3 BBIEYNOMSHYTBIX AacleKTOB 3a0oJjieBaHue
IpenCTaBIsieT COOOH MHCYIIBT WM TIOBPEXISHUE HEPBHOW CHCTEMBI, BBI3bIBAEMOE HHCYJIBTOM.

B HEKOTOpBIX BOMIOLIEHUSX JHOOOTO M3 BBILIEYIIOMSIHYThIX aCIIEKTOB WHCYJIBT BKJIFOYAET
UIIEeMUYECKUH  MHCYJBT, TeMOpPpardueckuii HMHCYJABT M TIeMOpPParudyeckuil  HHCYIBT,
npeoOpa3oBaHHBIA M3 HMIIEMHYECKOTO WHCYAbTa. [IpenmnodTHTeNbHO, WHCYJIBT MPENCTaBIISET
co0OM UIIEMHYECKUH HHCYIIBT.

B HEKOTOpBIX BOIUIOIIEHHSX JEOOOrO W3 BBIMIEYNOMSHYTHIX ACHEKTOB MOBPEKICHUE
HEPBHOW CHCTEMbI NPEACTaBIsIET COOOH NOBPEKICHHE HEPBHOW CHCTEMBI, BBI3BIBAEMOE
BO30Yy KIaromeil HeHPOTOKCHYHOCTBIO.

B HEKOTOPBIX BOIUIOIIEHHSIX JIFOOOrO U3 BBILIEYIIOMSIHYTBIX aCIIEKTOB MOBPEXIECHUE WU
Oob JoKaIMU3yeTcs B mepudepruieckoil HEPBHOM CHCTEME UITH LIEHTPAJIbHOI HEPBHOH CUCTEME.

B HEKOTOpBIX BOIUIOIIEHHSX JEOOOrO M3 BBIMIEYNOMSHYTHIX ACMEKTOB MOBPEKIACHUE
HEpBHOW  CHCTEMBI, BBI3bIBAEMOE  BO30YXHaroLlell  HEHPOTOKCHUYHOCTBIO,  BKJIOYAET
NOBPEXIAEHNE, BBIOPAHHOE U3 IPYIIBI, COCTOALIEH U3 MHCYNIBTA, MOBPEXKIEHUS CIIMHHOTO MO3Ta,
UIIEMUYECKOTO WJIM TPAaBMaTHYECKOIO MOBPEXKAECHUs TOJOBHOIO MO3ra WJIM CIMHHOTO MO3Ta,
HEeMPOHAJIBHOIO MOBPEXIEHHs B LieHTpanbHOM HepBHOH cucteme (LITHC), B Tom uncie octporo
nospexxaerus [THC, nmeMndeckoro MHCyNbTa MK MOBPEXIEHHUs] CIIMHHOIO MO3ra, T'MITOKCHH,
UIIEMUYECKOTO  HWJIM ~ MEXaHUYECKOTO TMOBPEXKIEHUs] U MOBPEXKACHUs, BBI3bIBAEMOIO
HeMpoJereHepaTUBHbIM ~ 3a00JI€BAHUEM, TPEBOXKHBIM  PACCTPOWCTBOM, SIWJICTICHEH WK
UHCYJIBTOM.

B HEKOTOpBIX BOIUIOLICHHSAX HeHpomereHepaTuBHOE 3a00ieBaHUE BKIIOYAEeT OOJE3Hb
AnpiretiMepa, amuorpodudeckuii 00koBoit ckiepos (ALS), 6onesns [TapkuHcoHa win 601€3Hb
I'enTunrrona.

KPATKOE OITMCAHUE N'PAOHUYECKUX MATEPHUAJIOB

Ha ®ur 1 mokaszaHbl pe3ysisTaThl aHaTu3a MeToAoM a(uHHON ancopOIUH C LEbIO
oOHapy:keHus1 B3auMonencTeust Mexxay PS u nomenom PDZ1/2. Ha noposxkke M mpencraBieHb
MapKepbl MOJIEKYJSIpPHOW Macchl OenkoB; Ha nopokke 1 mokazaH obOpaszer His+PDZ1/2+PS; Ha
IOpOXKe 2 TOKa3aH ToNbKO ofuH PS; Ha nopoxke 3 mokasan obpaszer His+P5; Ha mopoxke 4
nokazan oOpazen HistPDZ1/2. Kak mnokasaHo Ha popoxkke 1, smompoBaHHas (pakuus

comepxut Kak PS5, Tak u PDZ1/2, uto siBnsiercss moaTBep kneHneM crnocoOHocTy PS cBsi3pIBaTHCS
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¢ nomeHom PDZ1/2.

Ha ®ur. 2 nokazaHbl H300pakeHUs] OKpPaIIEHHBIX XJOPUIAOM 2,3,5-TpudeHnnrerpazonus
(TTC) cpe3oB TromOBHOrO MO3ra KpbIC B MOAENIM OKKJIIO3MM CpeOHEeH MO3roBOH apTepuu
(MCAO), noaBeprHyThIX JIEUSHHUIO mojunentuaoM PS: a) rpynna HOpMajibHBIX KMBOTHBIX; b)
IPyINIa UMHUTALH; C) TPYIIAa MOAEIBHBIX )KUBOTHBIX; d) rpyImna, Mojy4arommas MojJoKUTEIbHOE
KOHTPOJIbHOE JIEKapCTBEHHOE CcpencTBO (pactBop ansi uHbekuuii Enbipu); €) NA-1 B noze 10
mr/kr maccol Tena; f) YE-NA-1 B no3ze 10 mr/kr maccol Tena; g) PS5 B no3ze 10 Mr/kr mMaccel Tea;
h) P5 B mo3e 3 mr/kr maccel Tena; i) PS B noze 1 mr/kr maccel Tena; j) mpoduiakTHYeCKoe
BBeneHue PS B moze 10 mr/kr maccel Tena; k) npodunakruueckoe BBeneHue PS5 B nose 3 mr/kr
Macchol Tena; 1) mpodunakruaeckoe BeeneHne PS B no3e 1 Mr/kr maccel Tena.

@ur. 3 mnpeacraeiasieT COOOW TUCTOrPAMMY, JEMOHCTPUPYIOIIYH) CTAaTUCTUYECKUE
JOaHHBIE 115t 00beMa LepedpabHOro HHPAPKTA MOCE TEPANeBTUIECKOrO U MPO(HIAKTHIECKOTO
BBeZleHUs nonmnentuaa PS B paznuunbix qo3ax kppicam B mopean MCAO. **p<0,01.

Ha ®ur 4 nokaszaHo pacmnpeneneHue nosunentuaa PS5 B oOpasmax roloBHOro mosra
KpBIC.

Ha ®ur. 5 nokazanbl nzodpaskenust TTC-okpameHHbIX 00pa30B TOJOBHOTO MO3Ta KPBIC.

Ha ®ur 6 nmokasaHsl M300paX€HUs OKpallEeHHbIX reMaTokcuianHoM U 303uHOM (HE)
napapuHOBBIX CPe30B 0OPA3IOB rOJIOBHOIO MO3Ta KpbIC. A: IpyIina HOPMaJbHBIX KUBOTHBIX; B:
rpynna  umurtanuy, C) rpynma  MOAENbHBIX OKMBOTHBIX, D) rpynma, mnosjydaromas
HIOJIOKUTENIbHOE KOHTPOJIbHOE JieKapcTBeHHOe cpenctBo; E) rpynma, momyuaromas NA-1; F)
rpynma, nony4aromas YE-NA-1; G) rpynna, nonyyatomas P5; H) rpynna, nmony4aromas PS5 B
PO HIAKTHUECKUX LIETISIX.

Ha ®ur 7 mnoka3aHO BIMsHUE pPAa3HBIX HAMONHUTEIEH Ha (GopMy U CTaOUIBHOCTH
TOPUIN3UPOBAHHBIX KOMIIO3HLMH Ha ocHOBE PS5 (Ne 0, Ne 1 u Ne 2) B 0-e cyTku.

Ha ®ur 8 mnoka3aHO BIUsHUE pPA3HBIX HAMONHUTENeH Ha (GopMy U CTaOMIBHOCTH
TOPUIN3UPOBAHHBIX KOMIIO3HLNH Ha ocHOBe PS5 (Ne 3, Ne 4 u Ne 5) B 0-e cyTku.

Ha ®ur 9 mnoka3aHo BIUsHHE pPAa3HBIX HAMONHHUTENeH Ha (GopMy U CTaOMIIBHOCTH
TOPUIN3NPOBAHHBIX KOMIIO3HLUH Ha ocHOBE PS5 (Ne 0, Ne 1 u Ne 2) yepes 1 Henmemro.

Ha ®ur 10 moka3aHO BJHSIHHE PA3HBIX HAMOJHUTEIEH Ha (HOpPMYy U CTaOMIBHOCTH
JTUO(UITN3UPOBAHHBIX KOMIO3UIMI Ha OcHOBe PS5 (No 3, Ne 4 u No 5) uepes 1 Heneno.

Ha ®ur 11 noxasanel nojgy4deHHble 4epe3 1 Hememro pe3yasraTbl HMCIOJb30BAHMS
TMCTHIMHA/apriuHuHA Ut ofaseneHust pH xommosunun (T.e. B sxcnepumente Il mo ckpuHUHTY

nuana3ona pH).
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8 CKOppeKTUPOBaHHOE OMUCAHUE N300PETeHHSI

Ha ®ur 12 noka3aHbl MOJy4YEHHbIE 4epe3 2 HEAENU pe3ylbTaTbl HCIOIb30BAHUS
TMCTHIMHA/apruHuHa Ut noaseneHust pH xkommosunun (T.e. B sxcnepumente Il no ckpuHuHTY
nuana3ona pH).

MNOAPOBHOE OITMCAHUE U30OBPETEHUS

ABTOpBI HACTOSIIEro M300peTeHus pa3padoTaiu MEeNTHIAbl AJsS JICYSHUS TOBPEXKICHUN
LIEHTPAJIbHON HEPBHOM CUCTEMBI. [[JIs1 JydIIero npuMeHeHusl STUX MEeNTUAOB B MPOMBILIJIEHHON
NPAaKTUKE aBTOPbl HM300pPETeHHsT HAa OCHOBAaHWU OOIIMPHBIX HCCIENOBaHUN paspaboranu
KOMIIO3HMLIMY, COAEp Kallue IMeNnTHA, HamojgHuTedb u Oydep mist peryauposanusi pH. Takue
KOMIIO3ULIMM MOTYyT 00NajaTh IO MEHbLICH Mepe OOHUM M3 TNEePEUHCIIEHHBIX Jajee
MPEUMYILIECTB.

1. KoMno3unuu mpencTaBisiioT co0oi Oeyro PhIXIYI JTHOPUIH3HPOBAHHYID MAacCy C
(apMaleBTHYECKH TPHUBJIEKATENIbHBIM BHEIIHUM BHAOM. Hannuue HamoJHHUTENsT OKa3bIBAET
OnarompusiTHOe NEHCTBHE C TOYKH 3pPEHMs YIYUIICHUs TeMIlepaTypbl pasnoxeHus (Oemoi
PBIXJION JTHO(GMIM3UPOBAHHONW MacChl), 00ecreunBast 3alUTy TP JTHOQWIN3AUH U TOBBIIIIAs
CTa0MIIBHOCTD OEJIKOB B MPOLIECCE TOJNTOCPOUYHOTO XPAHEHHUSI.

2. CraOunpHOCTH MENTHAA IIOBBIIIAETCS ITOCPEACTBOM IMPENOCTABICHUS aMOp(HOI
CTEKJIOOOpPA3HOM MAaTpPHLbI, CBS3BIBAIOLIEHCS ¢ OENKOM BOAOPOAHBIMH CBSI3SIMH, JUIS 3aMEHbI
MOJIEKYJl BOZBI, KOTOpbIe MAOJDKHBI OBITH YAaNeHbl BO BpeMs CYIIKH. JTO oOOJerdaer
nojyiep>kaHue KOHPOpMaLUY NEeNTHAA, CBOJUT K MUHIMYMY Pa3JIO’KeHHEe MENTHUIA B XO/€ [IUKJIA
TMO(GUIM3ALUH U YIIyUIIAeT JOJTOBPEMEHHYIO YCTOHUYNBOCTh KOHEYHOT'O MIPOAYKTA.

3. JlaHHblE KOMIO3MLMM YCTONYMBBI K BO3ACHCTBHIO OKPY)KAKOLIEH Cpeabl U HE
pas3jararoTCss B TE€U€HHE OTHOCHUTENIbHO JJINTENbHOrO IepuoAa XpaHeHus. BHemHwuii Bup
KOMITO3HUIINH, YUCTOTAa KOMITO3ULUII M COmep:kaHHe B HHUX IpPUMeced MOTryT COOTBETCTBOBATH
TpeOOBAHUSAM JUJIsI KIIMHUYECKOTO MPUMEHEHHUSI.

ONPEAEJEHUA

Ecnu He yka3aHO HHOe, TEPMMHBI, HCIOJb30BaHHbIE B HACTOsAIIEH 3asBKE, HMEIOT
3Ha4YE€HHE, KaK OHO OOBIYHO MOHMMAETCS CHEIHAINCTOM CpenHed KBaNU(UKALMU B JTaHHOM
O0JIACTH TEXHUKH.

OnHOOyKBEHHBIE MM TPEXOYKBEHHBIE COKPALIEHHS I aMHHOKHUCIIOT, UCTIONb30BAHHbIE
B HACTOsLIEH 3asBKe, COMIACYIOTCS C MEXKyHAPOIHbIMH PaBUIIAMH.

TepMuH «XUMeEpHBIN NeNTUI» O3Ha4YaeT NeNTHJ, UMEIOIIUN 1Ba NENTUIHBIX KOMIIOHEHTA,
KOTOpblE B €CTECTBEHHBIX YCJIOBUSX HE CBf3aHbl JIpyr C JPYroM. OTH [Ba MNENTUIHBIX

KOMIIOHEHTa MOTYT O6pa30BbIBaTb CIUTBHIA O€JIOK HIIN MOTYT OBITh COCAHNHEHBI TOCPEACTBOM
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XUMHUYECKOHN CBSI3U.

Tepmun «gomen PDZ» orHOCHUTCS K MONYJIbHOMY OEIKOBOMY IOMEHY, COCTOSIIIEMY
npubau3uTenbHo U3 90 aMHUHOKHCIOT, XapaKTepPU3YIOIIEMYCs BBICOKOW HIEHTHUYHOCTBIO
HIOCJIE0BATENbHOCTH (HapuMep, Mo MeHbluel Mepe Ha 60%) ¢ cuHanTuueckum Oenxom PSD-
95, ¢ Discs-Large (DLG) 6enxoM KOHHEKCHMHOM M3 APO30(GMIUIBI U SMUTETHATBHBIM OeTKOM
I0THBIX KOHTAakTOB Z01. Jlomen PDZ Takike M3BECTEH KaK TOMOJIOTMYHBbIE MOBTOPBI Discs-
Large Oenka («DHR») u moeroper GLGF. B nomene PDZ 0ObIMHO COXpaHSiETCS KOpOBas
KOHCeHCycHasi mocienoBarenbHOCcTh (Doyle, D. A, 1996, Cell, 85: 1067-76). Tunu4Hble
comepxxkainue nomer PDZ Oenku u nocnenosarenbHocTH nqoMeHa PDZ onwmcanbl B 3asiBke CIITA
Ne 10/714,537.

Tepmun  «NMDA-penentopy» uma  «NMDAR»  orHocutcs k= MemOpaHo-
ACCOLIMMPOBAHHOMY OeJiKy, KOTOpBI, KaK W3BECTHO, B3ammoneiicteyer ¢ NMDA. DOtu
peuenTopsl MOTYT OBITh Y UEJIOBEKa WM Y HE SIBJISIFOINErOCs YE€JIOBEKOM YKHBOTHOTO (HAIpUMeD,
y MBIIIEH, KPBIC, KPOJIMKOB HIIH O0E3bsTH).

Tepmun «cnenudpuUeckoe CBSI3BIBAHUEY» OTHOCHTCS K CBS3BIBAHUIO IIBYX MOJIEKYII
(HampuMep, JUraHaa U PELENTOpPa), XapaKTEePU3YIOIEMyCsl TeM, YTO OHA MOJIEKya (Harmpumep,
JIUTaHA) CIOCOOHA CBSI3BIBATBCS C APYTOM KOHKPETHOW MOJIEKYJION (Hampumep, perenTopoM)
Jake B NPUCYTCTBHM MHOTHX JpPYTUX pPAa3JIMYHbIX MOJIEKYJ, T.€. K CIOCOOHOCTH OIHOMN
MOJIEKYJIbl IPEANOYTUTEIbHO CBA3BIBATBCSI C JPYrOofl MOJEKYJIOH B CMECH TIe€TepPOreHHBIX
monekyn. Crnennguyeckoe CBsI3bIBAHME JIMTAHAA C PELIENTOPOM TaKke MOXeT ObITh
NOATBEPKACHO, €CIM CBSI3bIBAHME JAETEKTHPYEMOIO MEYEHOIO JIMraHga ¢ pPeLentopoM
ocnabysieTcss B MPUCYTCTBUHM W30BITKA HEMEYEHBIX JIUTAaHAOB (T.€. MPHU MPOBEICHHM aHAJH3a
KOHKYPEHTHOT'O CBSI3bIBAHUS).

TepMuH «CTaTUCTUYECKHU 3HAYMMBII» O3HadaeT 3HadeHue p < 0,05, mpeanodyTurensHo <
0,01, naubonee mpennoururensHo < 0,001.

TepmuH «(pyHKIIMOHAJBHBIA BAPHAHT» OTHOCUTCS] K BAPUAHTY, UMEIOIIEMY TaKyro(0e) JKe
Wi cxoxkyro(ee) Ouonmorndeckyro(oe) (YHKIIMIO W CBOWCTBO, 4TO W WCXOAHBIA BapwaHT. B
KaueCTBe HEOrPAHWYHMBAIOIIETO MpuMepa, «(HYHKIMOHAIBHBIA BapHAHT» MOXKET OBbITh MOJyYeH
MOCPEACTBOM BBINIOJIHEHUSI OAHONW WJIM HECKOJbKHUX KOHCEPBATHUBHBIX 3aMEH B HCXOIHOM
BapHaHTe.

TepMHH «y4acTBYHOUIMI B HWHTEPHAJM3ALUM TMENTUI», TAaKKE HW3BECTHBIM Kak
oOneryaromuii MPOHNKHOBEHHE B KJIETKY MENTHJ, IIHPOKO UCHONb3yeTCs B 00IacTu OEIKOBBIX

JICKAPCTBCHHBIX CPEACTB, U €TI0 I[efICTBPIe HalpaBJICHO Ha obOyerdeHue 3axpara u NMOIJIOIICHUA
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KJIETKAMHU aKTHBHOTO MENTHAA, CBSI3aHHOTO C yYacCTBYIOLIUMM B MHTEpHAIW3aLUu nentuaom. B
KaueCTBE€ HEOrPAaHMYMBAIOILErO NMPUMEPA, YYACTBYIOIIUM B MHTEPHAIN3ALUN MENTUAOM MOXKET
ObiTh nenTun Tat (TpaHcakTHBaTOp TpaHCcKpuniuu). OXHUM U3 HEOTPAHUYHMBAIOLIUX IMPUMEPOB
nentunos Tat sBiasiercst YGRKKRRQRRR (SEQ ID NO: 2).

CormacHO mepBOMY acHeKTy B HACTOsALIeH 3asBKe NpeajokeHa (apMaleBTHYeCKas
KOMITO3ULUS, COfepkalas MenTHA, peryaupyroiuii pH areHT u HamoJgHWUTENb, TAe MEeNnTUA
COIEPKUT aMUHOKUCIOTHYIO mnocnenoBarenbHocTh YEKLLDTEI (SEQ ID NO: 1) wiu ee
(PYyHKLMOHAJIBHBIN BapHaHT. B TaHHOM OMHMCAHUM MENTHI TaKke 00O3HAYAETCS KaK «aKTHBHBINA
NEenTHA», KOTOPbIN NeHCTByeT B KaueCTBE AKTUBHOW TPYIIHUPOBKU B XUMEPHBIX MENTHIAX IO
HACTOSILIEMY HM300PETEHHIO Ul JICUSHHs MOBPEKICHUH LEHTPAJIbHOW HEPBHOH CHCTEMBI MU
JUTs1 UCTIONIb30BaHUS B KQUECTBE HEMPOMPOTEKTOPHOIO areHTa.

CormnacHO CyLIECTBYIOLIUM MCCIEIOBAHUSIM, HEKOTOpblEe aKTHUBHBbIE MENTU[bI, KOTOPbIE
uHruoupyroT B3aumoaerictsue Mexxny NMDAR u PSD-95, umeror B cBoeil OCHOBE CTPYKTYpY
NMDAR. Hampumep, NMDAR2B (unentudukanmonssiii Homep (ID) B GenBank 4099612)
umeet 20 amuHokucior FNGSSNGHVYEKLSSLESDV (SEQ ID NO: 42) na cBoem C-koHIIE U
motuB PL (cBsi3piBarommiics ¢ murangom gomena PDZ), cocrosimuii uz ESDV (SEQ ID NO: 43).
Hexotopble n3BeCTHbIE aKTUBHbIE MENTUIbI coiepxkar Ha (C-KOHILE 4acTh aMMHOKHUCIOTHOM
nocnenosarenpHocTd 13 NMDAR?2B, TeM camMblM KOHKYPEHTHO WMHIHOUpPYsI B3aUMOAEHCTBUE
PSD-95 ¢ NMDARZ2B. Ha ocHOBaHUU HCCIIEOBAHUIN BBICKa3aHO MPEATOIOKEHUE, YTO CETMEHT
ESDV unu LESDV (SEQ ID NO: 44) B ynOMsIHyTBIX BbILIE MENTHIAX UIPAET BAXKHYIO POJb B
uHrubuposanuu BlaumoneicTeus Mexxny NMDAR u PSD-95. He Oyny4u CBsI3aHHBIMH C KaKO¥-
au00 Teopuel, aBTOPbl HACTOSIET0 M300PETeHUsT HEOXKUIAHHBIM 00pa3oM OOHAPYKHIIH, YTO
axtuHbIi nentux YEKLLDTEI (SEQ ID NO: 1), onucaHHbIi B HACTOSILIEH 3asiBKe (KOTOPBIH
He copepkuT nByx octarkoB SS mocie KL mo cpaBrHenuro ¢ C-KOHLIEBOW aMUHOKHCIOTHOMN
MOCNIEI0OBAaTeNIbHOCTEEO  onucaHHoro  Beile NMDAR2B  u  umeer aMMHOKUCIOTHYIO
nocnenosatenbHOCTe YEKL (SEQ ID NO: 45), npoctuparomyrocst or N-koHa morusa PL),
YCHJIMBAET B3aUMOIEHCTBHE aKTHBHOIO mentuna ¢ fomeHoM PDZ1/2. B To xe Bpemsi CerMeHT
LDTEI na C-xoHue nentuaa no cpasHeHuro ¢ MotuBoM YEKL moker OpiTh MOguduuupoBas, u
OXKHJIAETCsI, YTO Takash MOAU(UKAIMA HE 3aTPOHET aKTUBHOCTH AKTUBHOTO MENTHIA WIN JaKe
MOMET TOBBICUTb €ro axkTHUBHOCTb. (COOTBETCTBEHHO, B HEKOTOPBIX BOIUIOLIEHUSX
(YHKIMOHANBHBI BApUAHT, NPENJIOKEHHBI B AaHHOM H300pETEHHH, NPEACTaBIsIET COOOH
BapHaHT, 00pa3yeMblii MOCPEACTBOM OXHOU WM Oojiee YeM OJHON KOHCepBATUBHOU 3aMEHBI B

cermente LDTEI B SEQ ID NO: 1.
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B HexoTOpBIX BOIUIOLICHHSIX KOHCEPBATHUBHAS 3aMeHa BbIOpaHa W3 TPYIIIbI, COCTOSIIEH
u3 3ameHbl Mexxay D u E, 3amens! cpenu L, V u I u 3amenst mexxay T u S.

B HEKOTOpBIX KOHKPETHBIX BOIUIOMICHUAX (PYHKIMOHAJIbHBIA BapUAHT TMPEACTABIISET
coboli BapuaHT, oOpasyembiii mocpeactsoM 3ameHbl cermenta LDTEI B SEQ ID NO: 1 Ha
HOCJIEA0BATENIbHOCTD, BbIOpaHHY0 u3 rpymmbl, cocrosmeit m3 LDTEL, LDTEV, LDTDI,
LDTDL, LDTDV, LDSEI, LDSEL, LDSEV, LDSDI, LDSDL, LDSDV, LETEI LETEL,
LETEV, LETDIL, LETDL, LETDL, LETDL, LETDL, LETDL, LETDL, LETDL, IDTEI, IDTEL,
IDTEV, IDTDI, IDTDL, IDTDV, IETEIL IETEL, IETEV, IETDI, IETDL, IETDL u IETDV.

B HeKOTOpBIX BOIUIOMIEHUSX (DYHKIMOHAJIBHBIE BAPUAHTHI, OMUCAHHBIE B HACTOSINEH
3asBKe, TAKXKE COAEP>KaT aMUHOKHCJIOTHYIO MOCJAEAOBATEIbHOCTh, UIACHTUYHYIO MO MEHbIIEH
mepe Ha 60%, 70%, 75%, 80%, 85%, 90%, 95% wnu naske OoJbllie MENTHUAAM, KOTOPBIE
YIOMSIHYTHI BbIllle. B MaHHOH OONAaCTH TEXHUKH U3BECTHO, YTO KUACHTHYHOCTH» MEKIY ABYMSI
Oenkamu ~ MOkeT  OBbITh  ONpeJeNieHa  NyTeM  BBIPABHUBAHUS  AMHHOKHCJIOTHOM
MOCJICIOBATEIBHOCTH TEPBOro Oellka ¢ TOCAENOBATEIbHOCTRIO BTOPOro Oejka, KOTOPBIM
COIEP’KUT KOHCEPBATHUBHBIE AMHHOKHCJIOTHBIE 3aMEHBI IO CPABHEHUIO C TIEPBBIM OEIKOM.
YpoBeHb HIOEHTHYHOCTH MEXAY JABYMsl OelkaMh MOXKHO  OINPEAeNIUTb, HUCHOJb3Ys
KOMITBIOTEPHBIE AJITOPUTMBI U CIIOCOOBI, XOPOILIO U3BECTHBIE CIELHAIUCTAM B JAHHOW 00JIacTH
TeXHUKH. WJEHTHUYHOCTh ABYX AaMMHOKHCJIOTHBIX TIOCJEI0BATENbHOCTEN MPENNOYTUTENBHO
onpenensoT, Hucnoip3ys amroput™ BLASTP (cpencTtBo moumcka OCHOBHOTO JIOKQJIBHOTO
BBIPABHUBAHUS TSI TIETITUOB).

B HekoTOphIX BOIUIOIIEHUSIX (DYHKLHMOHAJIbHBIE BAPUAHTBI, OMHCAHHBIE B HACTOSIIEH
3asiBKe, BKJIOYAIOT BapUAHThI, HMMEIOIIME 3aMEHbI, JeNelud, MA00aBKM W/WIH BCTaBKU
AMUHOKHCJIOTHBIX OCTaTKOB B 1, 2, 3, 4, 5 uiu GoJiee MOJOKEHUSIX MO CPABHEHUIO C TIENTHIAMH,
KOTOPBI€ YTIOMSIHYTBHI BBILIE, OTJIMYAsICh TEM CaMbIM OT KOHKPETHBIX MENTHUIOB, OMUCAHHBIX
BBIIIIE.

Kak omucano BbIme, (pyHKIMOHANBHBIN BapUAHT MOMKET OTJIUYATHCS OT KOHKPETHOTO
OMKCAHHOTO BBIIIE MENTHIa OMHON WM HECKOIBKUMU 3aMEeHAMU, AeNIeUsIMU, TOOAaBKaMU H/HITH
BCTaBKaMu. Takue BapUaHTBI MOTYT HMETb MPHUPOTHOE MPOUCXOKIECHUE WM MOTYT OBITh
MOJy4eHbl TyTeM CcHuHTe3a. Hampumep, omHy wim 0Oojiee 4eM ONHY W3 OIMCAHHBIX BBILIE
MENTHIHBIX MMOCIeIOBATEIbHOCTEH, PACKPBITBIX B HACTOSIIEH 3asBKe, MOXXHO MONU(DHUIIMPOBATH,
U ee OHWOJOrHMYECKHEe aKTHMBHOCTH MOXKHO OICHHTh C HCIHOJIb30BAHHEM JIIOO0Oro 3
Pa3HOOOPA3HBIX METONOB, XOPOLIO H3BECTHBIX B NAHHOHN 00J1aCTH TEXHUKH, KOTOPBIE OMUCAHBI B

HACTOSIIEN 3asIBKE.
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B HEKoTOpBIX BOIUIOIIEHUSX MENTHI TNPENCTaBIseT CcOoOOW XHMEpHbIH MenTHn,
comepxammuii aMuHOKUCIOTHYIO mocienoBaresbHOCTs YEKLLDTEI (SEQ ID NO: 1) unu ee
(YHKLMOHAJBHBIN BapUAHT, U YYaCTBYIOIIUN B MHTEPHAJIM3ALMU TENTUJ, I1€ YYaCTBYIOUIUI B
MHTEPHAIN3ALMHU MTENTHA CIIOCOOeH 00ieryaTh 3aXBar XMMEPHOTO MENTHAA KIETKOH.

CneunanucraM B JaHHOH OONACTH TEXHUKHU CJIEAyeT MOHHUMATh, YTO OCHOBHAs LENb
BKJIFOYEHUs] aKTUBHOTO TMENTHUIA U YYaCTBYIOIIErOo B HWHTEPHAJIH3ALMU MENTHAA B XHUMEPHBIN
MEeNTH/ 3aKJII0YaeTCsl B YAYUYLIEHUH JOCTAaBKH aKTHUBHOTIO IMENTHAA K MULIEHH, Ha KOTOPYIO OH
neiicrByeT. [loaTomMy yuacTByrolLue B MHTEPHAIU3ALUU MENTUBI, MOIXOIALINE ISl HACTOSALIEH
3asBKM, HE OrPAaHUYUBAIOTCS KOHKPETHBIMH THUIIAMH IIPU YCJIOBUM JOCTHXKEHMs LIely,
3aKJIOUaroLIeiicss B IPOHUKHOBEHUH B KJIETKY WM MHTepHanu3zauuu. CrenuanucraMm B JaHHOHN
O0JIaCTH TEXHUKH TaKXKe CIEeNyeT MOHHUMATh, YTO TOCKOJIBKY MHIIEHU NEHCTBHS aKTUBHOTO
NENTHA PACIIONIOKEHbI INIABHBIM 00pa30M BHYTPH HEPBHBIX KJIETOK, MPEATIOYTHUTEIBHO, YTOOBI
YUaCTBYIOIIMH B MHTEPHAJIHM3ALMH MENTHI MOAXOOWI B OCOOCHHOCTH IJIsl HEPBHBIX KIJIETOK. B
HEKOTOPBIX BOIUIOMICHUSX YYACTBYIOIIMM B WHTEPHAIU3ALUH IMENTHIOM MOXET OBITh MENTHI
Tat. B HEKOTOPBIX BOIUIOLIEHUSX AMUHOKHUCJIOTHOM IOCJIENOBAaTeNbHOCTBIO nentuaa Tat
apisiercss Y GRKKRRQRRR (SEQ ID NO: 2). B HeKOTOPBIX BOIUIOIEHUAX XUMEPHBIN ITENTH
comepuT aMHHOKHCIOTHYI0 mochenoBareqbHOCTh Y GRKKRRQRRRYEKLLDTEI (SEQ ID
NO: 3).

JloJKHO OBITH OYEBHIHO, YTO YYACTBYIOIIUI B MHTEPHAJIM3ALUU MENTHI MOXET ObITh
NPUCOETUHEH K aKTMBHOMY IENTHIY 4Yepe3 aMHIHYIO CBS3b C 00pa30BaHHEM CIIUTOrO MENTH/A,
HO OHHM TakXe MOTYT OBbITb COEIUHEHBI APYrUM MNOAXOMSAIIUM CIOcoOOM, HampuMmep, B
pe3yJabTaTe KOTOpOro o0pasyercs XUMUYecKasi CBsi3b. Peaklusi COYeTaHusl ABYX KOMIIOHEHTOB
MOJKeT ObITh OCYIIECTBIIEHA C MPUMEHEHHEM areHTa COYETaHUs] WM KOHBIOTHPYIOLIErO areHTa.
B nponaxke nmeercss OOJBIIOE KOJUYECTBO TAKUX PEAreHTOB M MH(POPMALHMIO O HUX MOXKHO
Haiitu B S.S. Wong, Chemistry of Protein Conjugation and Cross-Linking, CRC Press (1991).
Hexkoropble npuMeps! peareHToB AJis IEPEKPECTHOrO CLIMBAHUS BKIOYAIOT N-CyKLIUHUMUA-3-
(2-mupumuuantuo)npormoHatr (SPOP) umn N N'-(1,3-penunen)oucmanenmuna; N,N'-3TununeH-
ouc-(nomaneramMun) Wik Ipyrue NOAoOHbIE peareHThl, uUMeroInue oT 6 no 11 yriepomHbIX
METHJICHOBBIX MOCTHKOB, (KOTOpPbIE€ OTHOCHTEIBHO CIELU(PUYHBI K THOJOBBIM rpymnmam) u 1,5-
nudTop-2,4-muHutpoden3zon  (kotopeii  oOpa3dyer  HeoOpaTHMbIM  O0Opa3oM  CBSI3b,
B3aUMOJIEHCTBYsSI C aMUHOTPYMIION M C THUPO3MHOBOW TPYINIUPOBKOI). Jlpyrue peareHTsl A
NEePEKPECTHOrO CIIMBAHUS BKIFOUalOT P,P'-mudrop-m,m'-nuaurponudennncynbdoH (KOTOpbIi

oOpa3yer HeoOpaTHMbIM 00pa3OM TOIMEPEUHYI0 CBSI3b, B3AUMONEHCTBYSI C aMUHOTPYIIIONH H

3AMEHSAIOIIHNMI JUCT



13 CKOppeKTUPOBAaHHOE OMHCAHUE N300PETCHHSI

(eHONBHOI TpyNmoi), IUMETHUI-TUITUIAMUHIEKCAaHOAT (CrequUUHbI K aMUHOTPYIIIE),
¢denon-1,4-mucynppormixiopun  (KOTOPbIA  B3aWMOAEHCTBYeT  IJIaBHBIM  00pasoM ¢
aMUHOTPYyNIoi), 1,6-rekcaMeTHIeHIUU30HaHaT WIH -AUU30THONHAHAT 00 (eHmnazo-7-
AMM30LMAHAT (KOTOPBIH B3aUMOJEHCTBYET IJIaBHBIM OOpa3oM C aMHMHOTPYIIIOH); [IIyTapOBbIH
anpaerus (KOTOpbIi B3aUMOAEHCTBYET ¢ HEKOTOPBIMU PAa3IMYHbIMU OOKOBBIMH LETISIMH) U Ouc-
INa30TUPOBAHHBIN O€H3UIMH (KOTOPBIA B3aUMOIEHCTBYET IJIaBHBIM OOpa3oM C TUPO3UHOM M
TUCTUIUHOM).

Kpome Toro, onvcaHHbIe BBIIE NENTHABI BO3MOXKHO MOTYT ObITh MOAM(HLINPOBAHHBIMH
(HampuMep, aUeTHIUPOBAHHBIMHU, (OCHOPHINPOBAHHBIMU W/WUJIM TIIUKO3WIMPOBAHHBIMH) JIJIS
NoBbIIEHNsT WX ap@UHHOCTH K HMHCUOUTOpPAaM, YCHJECHHUS CIIOCOOHOCTH HWHTHOMTOPOB
nepeceKkarb KJIeTOYHbIe MEMOPAHbI WM TIOBBIIEHHS NX CTAOUIBHOCTH.

AKTUBHBI TENTHUA W CIUTBIA TENTHI, B KOTOPOM AaKTHBHBIA MENTHA CIIUT C
YUaCTBYIOIIMM B HWHTEPHAIM3ALMH MENTHAOM II0 HACTOSIIEMY H300pPETEHHIO, MOTYT OBITh
CHHTE3MPOBAaHbl METOAAMU TBEpAO(A3HOr0 CHHTE3a WM PEKOMOWHAHTHBIMH METONAMH.
ITenTHIOMUMETHKH MOTYT OBITH CHHTE3UPOBAHBI C HCIIOJNB30BAHHEM psiida MPOTOKOJOB H
METO/IOB, ONMCAHHBIX B HAYYHOW W MATeHTHOMW JTeparype, kak Hanpumep, B Organic Syntheses
Collective Volumes, Gilman ef al. (ed.) John Wiley & Sons, Inc., NY, al-Obeidi (1998) Mol.
Biotechnol., 9: 205-223; Hruby (1997) Curr. Opin. Chem. Biol., 1: 114-119; Ostergaard (1997)
Mol. Divers., 3: 17-27; Ostresh (1996) Methods Enzymol., 267: 220-234.

B HexoTOphIX BOMJIOIIEHHAX perynupyromuil pH areHT BbIOpaH U3 rpymnimbl, COCTOSIIEH
U3 THCTUAMHOBOTrO Oydepa, aprunHuHOBoro Oydepa, Oydepa Ha OCHOBE CyKLMHATa HATpUS,
Oyepa Ha oOCHOBe CykiMHaTa Kanus, Oydepa Ha OCHOBE LMTpaTra HATPHUs, TIFOKOHATHOTO
Oydepa, auerarnoro O6ydepa, ¢pocdarHoro Oydepa, Tpuc-Oydepa u modoit ux komOuHauuu. B
HEKOTOPBIX BOIUIOLIEHUSX perynupyromuii pH areHt BpiOpaH u3 rpymnmbl, cocrosieii u3 Oydepa
Ha OCHOBE JTUMOHHOMN KUCJIOTBI/IBy3aMELIIEHHOTO docdara HaTpus u
THCTHIMHOBOTO/apruHUHOBOTO Oy(epa. B HEKOTOPBIX BOIUIOMEHHSX perynupyromuid pH areHT
BbIOpaH M3 TPYIIIBI, COCTOSINEH U3 THCTHIUHOBOTO/apTHHUHOBOTO Oydepa.

B nexoropeix BomnomeHusx pH kommosuuuu COCTaBiasieT OT HpuMmepHo 5,5 no 8
(Hampumep, mpumepHo 5,5; 6; 6,5, 7; 7,5, 8). B HekoTopbix BomuiomeHusx pH koMmo3unuu
COCTaBJIsIET OT MpuUMepHO 6 10 7,5. B HekoTophIx Bomnomenusx pH koMno3uuuu coOCTaBiIseT OT
npuMepHO 6 10 7. B HEKOTOPBIX BOMIIOMEHUsAX pH KOMIO3ULIUK COCTAaBIsI€T OT MPUMEPHO 6,5 10
7. B HEKOTOPBIX BOIIOLWIEHUAX PH KOMITO3ULIMKU COCTABIIAET NPUMEPHO 6,5.

B HEKOTOPBIX BOILJIOINCHUAX KOJIMYE€CTBO FI/ICTI/II[I/IHa/apFI/IHI/IHa B
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TMCTHIMHOBOM/apTHHUHOBOM Oydepe cocrasnsier or npumepHo 1% mo 10% mno wmacce
(mammpumep, mpumepHo 1, 2, 3,4, 5,6, 7, 8, 9, 10%). B HEKOTOPBHIX BOIUIOLIEHUSIX KOJIUYECTBO
TUCTUAVHA/apTUHIHA B THCTUAMHOBOM/apruHUHOBOM Oydepe cocrasisieT OT nmpumepHo 3% o
10%.

B HEKOTOpBHIX BOIUIOLICHUSX HAMOJIHHUTENb BbIOpPAH W3 TPYMIBL, COCTOSINEH U3
Tperajo3bl, MAHHUTA, [JIFOKO3bI, JIAKTO3bI, LIMKJIOAEKCTPHUHA, NeKcTpaHa-40, copOuTa, caxaposbl,
DIMLOUHA U JTI000H WX KOMOWHAaUMU. B HEKOTOPBIX BOIUIOIIEHHSIX HAMOJHHUTEIb BBIOpAH W3
IPYIIIBL, COCTOSIIIEH W3 TPErayo3bl, MAHHUTA, TIIFOKO3BI, JIAKTO3bI M JIFOOOH Mx koMOumHaruu. B
HEKOTOPBIX BOILIOLICHHUSIX HAIOJHUTEIb MPENCTABIAET COO0H Tperanosy.

B HekoTOpbIX BOMJIOLIEHUSX COOTHOLIEHHE MacC IMEeNTHAAa U TPerajo3bl COCTaBIAET OT
npumepHo 1:0,05 go 1:10. B HEKOTOpBIX BOIUIOIIEHUSX COOTHOLIEHHWE MacC MNEeNTuaa U
Tperayio3bl coctasyisger OT npuMepHo 1:0,5 no 1:5. B HEKOTOpBIX BOIUIOLIEHUSIX COOTHOLICHHUE
Macc MeNTHUAa U TPerano3bl cocTasisieT oT npuMepHo 1:0,8 no 1:3. B HEKOTOPBIX BOIUIOLIEHUSIX
COOTHOIIEHHE MACC NMENTUA U TPErao3bl COCTABIsIET mpuMepHO 1:1.

B HEKOTOpBIX BOIUIOIIEHMSX HAMNOJHUTENb TPEACTaBIsAeT CcOOOH Tperamosy, a
perynupyromuii pH areHT npencrasnsier coOOi rMCTHIMHOBBIN/aprHHUHOBBIHN Oydep.

B HeKOTOpBIX BOIUJIOLIEHMSX COOTHOILIEHHWE MAacC MENTHUAA U TPEerajo3bl COCTABISAET
npumepHo 1:1.

B HexoTopbIx BOIIIOIMEHUAX pH kOMIO3UIUKM cOCTaBisseT NpUMepHo 6,5 + 0,5,

B HEKOTOPBIX BOIJIOLIEHUSX KOMIO3ULHUS JOMOJHUTEIBHO COAEPKUT KPUONPOTEKTOP
W/WIM TIOBEPXHOCTHO-aKTHBHOE BEIIECTBO, IMPEANOYTUTENbHO KPHOIPOTEKTOP IPEACTaBISAET
co0Ol TMOMUATUIICHIVIMKOJb, W/HJIN MOBEPXHOCTHO-aKTUBHOE BELIECTBO MPEACTABISET COOOH
nosiucopdart, mpeanodTUTeIbHO nojaucopdar 20 wiu nojmcopodar 80.

B HEKOTOpPBIX BOIUIOUICHUSX KOMIO3UIUS JONOJHUTENBHO CONEPKUT HHTHOUTOP
Ne3aMUIUPOBAHUS.

B HEKOTOpBIX BOIUIOIIEHHSX (hapMaleBTHYECKass KOMIIO3ULIUS HaxXOomUTCs B (opme
NPEABAPUTEIBHO JHOQMIM3HPOBAHHON KOMITO3ULMH, WJIH B (opMe JHOPHIN3NPOBAHHOM
KOMIO3ULIMHK, WIM B (OpME BOCCTAHOBJIEHHOW KOMIIO3UIUH, TPUTOTOBIEHHOH IyTeM
o0beaMHEHUS THOQUIM3UPOBAHHON KOMIIO3UIIUH C BOAHBIM PAaCTBOPOM.

B HEKOTOpPBHIX BOIUIOIIEHHUSX BBEACHHE KOMIIO3UIMHA MOXKET NPEACTaBIATh COOOit
NapeHTepabHOEe, BHYTPUBEHHOE, MOJKOXKHOE, HHTpaapTepualbHOE BBEIEHUE, BBEACHHUE B
MHTPaKpaHUAJIbHOE  MPOCTPAHCTBO,  HMHTPATEKAJNbHOE,  BHYTPUOPIOIIMHHOE,  MECTHOE,

HWHTPAHA3aJIbHOC WJIM BHYTPUMBIIICYHOEC BBCIACHUC. BHYTpI/IBeHHOe BBEACHHUEC SBJIACTCA
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NPEANOYTHTEIbHBIM.

B HEKOTOpBIX BOIUIOIIEHHUSX (apMaleBTHUECKass KOMITO3ULMS U MapeHTePabHOIO
BBEJICHUS NPEAIOYTUTENBHO SIBJISETCS] CTEPUIIBHOM U IO CYIIECTBY M30TOHMUYECKOW. B ciyuae
VHBEKIMH, KOMIO3ULMS, COlep Kalas aKTHBHBINA TENTH] MM XUMEPHBII MeNTHA, MOXET ObITh
IPUTOTOBJIEHA B BOZAHOM PacTBOPE, MPENIIOYTUTEIBHO B (PU3HUOIOTHUECKH COBMECTUMOM Oydepe,
TaKOM KaK pacTBOp XeHKca, pacTBOp PuHrepa mim puU3noIOrHyecKuii pacTBOp, WK B allETATHOM
Oydepe (mnsi ymeHbleHus: auckomdopra B MecTax HHBEKLHUM). PacTBOp MOXKET COmepKarh
Takue (POPMHUPYIOLINE KOMITO3ULUIO areHThl, KaK CYCIeHANPYIOLINEe, CTAOWIM3UPYIOLIHE W/ WU
OUCTIEPTUPYIOIIUE aAreHTBL

IToMUMO ONMUCAHHBIX BBIE KOMITO3ULMHA KOMITO3UIIMS, COAEepIKallasi aKTUBHBIN MENTH
WIA XUMEPHBIN MENTHJ, TaKXKe MOXXET ObITh NMPHUIOTOBJIEHA B BUAE Npernapara pe3epByapHOro
tuna. Takue ATUTENPHO NEMCTBYIOLINE KOMITO3WLMH MOKHO BBOAMTH NYTEM HMMILIAHTAL[IH
(HampuMep, MO KOXKY FUIM BHYTPHUMBILIEYHO) WJIM IyTEM BHYTPHMBIIIEYHOH WHBEKIHU. Tak,
HanpuMep, JaHHOE COENWHEHHE MOXET OBITh MPHUIOTOBJIEHO B KOMITO3MLHMU C TTOIXOASIIUAM
NOJIMMEPHBIM W THAPOGOOHBIM MaTepuasioM (HampuMep, NMPUTOTOBJIEHO B BHUIE 3MYJBCHU B
MpUEeMJIEMOM Maciie) JTUOO ¢ MOHOOOMEHHOW CMOJIOW WJIM TMPHUTOTOBJIEHO B BUIE YMEPEHHO
PacTBOPUMOTrO MPOU3BOIHOTO, HAIIPUMED, YMEPEHHO PaCTBOPUMON COJH.

B HEKOTOpBIX BOIUIOLIEHHUSX, MOCKOJNbKY AKTUBHBIE MENTHUIbl UM XUMEPHBIE MENTUIBI,
OIMCAHHbIE B HACTOSIIIEH 3asiBKE, MOTYT COEPIKATh 3apsikKeHHbIe OOKOBbIE LIETH WJIA KOHI[bI, OHU
MOTYT OBITh BKJIIOYEHBI B JIIOOYI0O M3 YIOMSHYTBIX BBIIE KOMIIO3MLMI B BHIE CBOOOTHOM
KHCJIOTBI WJIM OCHOBaHUS OO B BUE (hapMaLeBTUYECKN IpueMieMoi conu. PapmaneBTuiecku
NpUeMJIEMbIE COJIM MOTYT TPEACTABIATbh COOOHM COJIM, KOTOpPblE MO CYIIECTBY COXPAHSIOT
OHMOJIOTHYECKYI0 AKTUBHOCTh CBOOOIHOTO OCHOBAHHSI M KOTOpble OOpasyrTCsi B pe3ysbTare
B3aUMOZCHCTBUSI C HEOPraHMYeCKUMH Kucioramu. Kak mpaBmio, QapmaneBTHYECKHE COJIU
Oonee pacTBOPMMBI B BOAE M APYTUX NPOTOHHBIX PACTBOPHUTENSAX, YEM COOTBETCTBYIOIINE
(bopMbI CBOOOTHOTO OCHOBAHHUSI.

AKTUBHBIH TENTHI WIA XUMEPHBIA MENTHJ HCIOJb3YVIOT B KOJNUYECTBE, 3(PPEKTHBHOM
IUIE  OCYLIECTBIIEHHsSI NPEAYCMOTPEHHOrO Ha3HaueHus (Hampumep, M YMEHbLICHHUS
nospexaaromero 3gpdexra B pe3ynsrare MOBPEKACHUH, BbI3BAHHBIX HHCYJIBTOM, U CBS3aHHBIX C
HUMH cocTosiHmi). Tepanesrndecku 3¢ (eKTHBHOE KOJHMYECTBO 03HAYAET KOJHMUYECTBO AKTUBHOTO
NENTHA WA XUMEPHOTO MENTH/IA, TOCTaTOYHOE JIJIsl 3HAYUTEIBHOTO OCNabIeHNs] OBPEXKICHHHH,
BBI3BAHHBIX MHCYJIBTAMH Y IMALIUEHTOB (MJIH B ITOMYJISILMHA MOJENBbHBIX )KUBOTHBIX ), TIOJTYYAIOLITHX

JICUCHUEC aKTUBHBIM IMENTUAOM WM XUMCPHBIM MENTUAOM, PACKPBITHIX B HaCTOHH_ICI‘/'I 3adaBKE, I10
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CPAaBHEHUIO C MOBPEXKACHUEM LEHTPAJIbHON HEPBHOM CUCTEMBbl B KOHTPOJIBHOW MOMYJIALUU
NALMEHTOB (WM MOZEJBHBIX KUBOTHBIX ), HE ITOJBEPraeMbIX JIEYEHNUIO aKTUBHBIM NENTUIOM WU
XHUMEPHBIM NENTUIOM, PACKPBITBIX B HACTOsALIEH 3asBke. Ecu nogsepraemplii J€4€HUIO MALIUEHT
JOCTUTAeT JIYYIIEro pe3yJbrara IO CPABHEHHUIO CO CPEJHHM pPE3yJabTaroM (OINpenenseMbIM I10
o0beMy HMH(pAPKTA WM CTETNEHU yTPaThl TPYAOCMOCOOHOCTH) B COMOCTABMMOW KOHTPOJBHOMN
MOMYJISILMY TIAIIMEHTOB, HE MOABEPraeMbIX JICYCHUIO CIOCOOAMHM, OMHMCAHHBIMU B HACTOSIIEH
3asiBKE, TO 3TO KOJIMUECTBO TAKXKE CUUTAETCS TEPAneBTUYECKH d(PPeKTUBHBIM. TeparneBTu4ecKu
5 (PEKTUBHBIM KOJMYECTBOM TAKKE CUUTAETCS KOJUYECTBO, €CJIM Y TIONBEPTHYTOTO JICYCHHUIO
NAIMEeHTa OTMEYAIOT CTETEHb YTPAThl TPYAOCMOCOOHOCTH 1O IIKajie PIHKHHA, COCTABIAOMYIO 2
Oamna wim MeHblne, a Takke 75 GamnoB wiu Oombine mo mkane bapren. Ecnm y nomymsauuu
MOJBEPTHYTHIX JIEYEHUIO IMallUEHTOB OTMEYAIOT 3HAYUTENbHO YIYUYIIEHHOE pacrpeneieHne
0ayuIoB MO IIKaje yTpaThl TPYAOCHOCOOHOCTH (T.€. MEHBLIVIO YTPaTy TPYAOCIOCOOHOCTH) IO
CPaBHEHMIO C CONOCTABHUMBIMU HE€ MOABEPTHYTHIMH JIEUEHUIO MONYIALMSIMH, TO Takas 1032
TaK)Ke CUMTaeTCs TepaneBTHdecku dddextuBHol, cM. Lees ef al., N. Engl. J. Med., 2006, 354:
588-600. TepaneBruueckun 3(P(HEKTUBHBIA PEKUM IpHUeMa TPENCTaBIsAeT COOOH CcodeTaHHe
TepaneBTHYecKd 3()(HEKTUBHON AO3bI U YaCTOThI BBEACHUS, HEOOXOMUMBIX Il OCYIIECTBICHUS
yKa3aHHOTO BbIe Ha3Ha4eHUs. OOBIMHO MOXKET ObITh JOCTATOYHO OMHOKPATHOMN IO3bL.

B HEKOTOpBIX BOIJIOIIEHUSAX MPEANOUTUTENbHBIN nrana3oH 103 coaep:xut ot 0,001 no 20
MKMOJIb aKTUBHOTO MENTUAA WX XUMEPHOIO NEeNTHAa HA KT MAacChl Tesla MallUeHTa B UHTEpBaje
6 4acoB MocCJie MPUCTyNa MHCYJIbTA, BO3MOKHO OT 0,03 10 3 MKMOJIb aKTUBHOIO NENTUAA WU
XUMEPHOro NeNnTHAa Ha KI' MacChl Tesia manueHta. B Hekoropbix crnocobax Beomst 0,1-20
MKMOJIb aKTHBHOTO TETITU/AA I XUMEPHOrO MENTHIa HA KI' MAaCChl TeJia MalueHTa B HHTepBaje
6 dacoB. B HekoTopbx crnocobax BBomAT 0,1-10 MKMOJIb aKTUBHOTO MENTHIA WM XUMEPHOTO
NeNnTHAAa Ha KT MacChl Tejla MalUeHTa BBOIIT B MHTEpBasie 6 4acoB M 0ojiee MPeAnOUTUTEIBHO
BBOIAT npuMepHO 0,3 MKMOJIb aKTUBHOTO MENTHIA WM XUMEPHOro MenTuaa Ha KI' MacChl Tena
NnalyveHTa B MHTepBasie 6 yacoB. B apyrux ciydasx nuana3zoH 103 cocrasiser ot 0,005 go 0,5
MKMOJIb aKTHBHOTO MENTHAA WM XUMEPHOIO MeNnTHAa Ha K Macchl Teia maunueHrta. Jlozy s
KpBIC, PACCUNTAHHYIO Ha OJUH KI' MacChl TeJla, MOXKHO MEPECUUTATh JJIs JIFOJeH, TyTeM JeJIeHMUsI
Ha 6,2, 4TOOBI QJaNTHPOBAaTh K Pa3HbIM COOTHOIIEHHUSM IUIOIIAAHM TOBEPXHOCTH M MAaCCHL
BripakeHHas B rpaMMax NOAXOAsAIIAsl 1032 aKTUBHOTO MENTHAA WM XUMEPHOIo MenTuaa AJs
NMPUMEHEHHUsT Ha JIOAsX MoxeT coctaBisath oT 0,01 o 100 mr/kr macchl Tena MalMeHTa, WM,
bonee mpennoururenbHo, oT 0,01 mo 30 mr/kr maccer Tena nanuenta, win ot 0,01 go 10 mr/kr

uju ot 0,01 o 1 mr/kr.
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B HexoTOpBIX BOIJIOLIEHUSIX BBOAUMOE KOJMYECTBO AKTUBHOIO MENTUAA WJIH XUMEPHOIO
NENTHA 3aBUCUT OT MOJIBEPraeMOro JEUEHUIO CyObeKTa, MacChl CyOBEKTa, BBIPAXKEHHOCTH 00N,
pe’kuMa BBEAECHUS U KOPPEKTHPOBOK, Ha3HAYaE€MBIX JieuallluM BpadoM. JleueHue MoxeT ObITh
HIOBTOPEHO, KOTa CUMITTOMbI OOHAPY KUBAIOTCS WK JTaske HEe OOHAPYKUBAIOTCs. JleueHne MoeT
OBITb MPENOCTABIEHO B BHIAE MOHOTEpAllMM MWJIM B BHIAE KOMOMHAIMH C JPYyTUMH
JIeKapCTBEHHBIMH CPENICTBAMU.

B HEKOTOpBIX BOIUIOLICHHSX TeparneBTUUeCKH 3()(EeKTUBHAS 1032 aKTUBHOIO MENTHIA
WIM XWMEPHOrO TeNTHIA, OIMHCAHHOTO B HACTOSALIEH 3asBKe, CrnocoOHa o0ecreYyuTh
TEparneBTUYECKYIO I0JIb3y, HE BbI3bIBAs 3HAYUTENbHON TOKCMYHOCTH. TOKCMYHOCTH XHMMEPHOTO
NEenTHAa MOXXHO OINpPENENUTh Ha KJIETOUHBIX KYJIBTYpax WM SKCIIEPUMEHTANIbHBIX JXUBOTHBIX,
UCTIONB3Yysl CTaHAAPTHBIE (hapMaleBTUYECKHE METONUKHU, Hampumep, myteM ompeneneHus LDsg
(mo3el, BbBBIBatOLIEH rudens 50% obwvexToB B momyisinun) wid LDjgy (703bI, BRI3BIBArOIIEH
rudenp 100% mnonymsiuun). COOTHOIIEHHWE H03 MU TOJNYyYeHHUsT TOKCHUeckoro sddekra u
TepaneBTudeckoro 3ddexra nmpeacTarisier coOOM TepaneBTHIeCKUi nHAEKC. [IpeqnoyTuTensHb
XHUMEpHbIE MENTUIbl WIW MEeNTUAOMUMETHKH, JEMOHCTPUPYIOIIHNE BBICOKHE TepareBTUYECKUE
uHnekcel (cMm., Hanpumep, Fingl u np., 1975, B The Pharmacological Basis of Therapeutics, qactp
1, crpanuna 1).

B HexkoTOphIX BOMIOMEHHAX (HAPMALIEBTUYECKYI0 KOMITO3ULIMIO HCIIOJB3YIOT IS
JedeHust, OONer4eHnsl CUMIITOMOB WM TIPENYTIPEXKIeHHs TOBPEKACHUS] HEPBHOIM CHCTEMBI JTHOO
3aboneBaHus UM OOJH, BBI3BAHHOTO(OM) MOBPEXKICHNEM HEPBHOM CHCTEMBI, WJIM UCTIONB3YIOT B
KaueCTBE HEHPONPOTEKTOPHOrO areHTa. B HEKOTOPBIX BOIUIOLICHMSX MOBPEXIECHHUE HEPBHOMN
CHCTEMBI MPEICTABIIsIeT COO0I MOBPEKIACHNE, BbI3BAHHOE BO30YKIArOIIelH HEHPOTOKCUYHOCTBIO,
IPU 3TOM TaKOe TMOBPEXKICHHE JIOKATH3yeTcss B MepupepuyecKoll HEPBHOW CHUCTEME HIIH
LIEHTPaJIbHON HEPBHOU CHUCTEME.

B  HekOTOpBIX  BOIUIOIIEHHUSX MOBPEXKAECHHE HEPBHOH CHCTEMbI, BBI3BAaHHOE
BO30y KIaroIel HEHPOTOKCHYHOCTBIO, BKJIFOUAET TOBPEXKAEHUE, BBIOPDAHHOE W3 TPYIIIH,
COCTOsIIIIeN U3 MHCYJBTA, MOBPEXIEHUS CIIMHHOIO MO3Ta, UIIEMUYECKOTO WM TPaBMaTHUECKOIO
MOBPEXKAEHUsI TOJIOBHOIO MO3ra WJIM CIIMHHOTO MO3ra, MOBPEXIEeHUs HEMpOHa B LIEHTPaJIbHOM
HepBHo# cucreme (LITHC), B Tom uucne octporo nospexaenus: LIHC, nmemudeckoro HHCyI6Ta
WIM TOBPEXJIEHUS CHOUHHOIO MO3ra, THUINOKCHUH, HIIEMUYECKOT0 WM MEXaHHYeCKOro
NOBPEXIACHHS U MOBPEXKISHHS, BbI3BAHHOTO HEWPOIEreHepaTuBHBIM 3a00JI€eBAHNEM, TPEBOKHBIM
PacCTpONCTBOM, STUJIETICUEN MIJIM UHCYJBTOM. B HEKOTOPBIX BOILIOMIEHUSX (papMalleBTHUECKYIO

KOMIIO3UIIUKO HCIOJIB3YIOT [JIAd JICUCHUS, oOJierdyeHus CHUMIITOMOB HWJIU NpEeaynpeKACHU
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TIOBPEXKEHHSI HEPBHOM CHCTEMBI, BBI3BAHHOTO MIIEMHYECKUM HHCYJIBTOM.

WncynbT npencrasiser coOol COCTOsIHME, BbI3BaHHOE HapyleHueMm kposoroka B [THC.
Bo3MO)kHBIE IPUUUHBI BKJIIOYAIOT SMOOJIHIO, KPOBOU3IMSAHUE U TpoMO03. Hekoropble HepBHBIE
KJIETKH OTMHPAIOT Cpasy BCJIEACTBUE HAPYIIEHHs] KPOBOTOKA. OJTH KJIETKU BBICBOOOXIAIOT
COCTABJISIFOIME MX MOJIEKYJIbl (BKJIIOUAsl MIYTAMHHOBYIO KHCJIOTY), KOTOpPBIE B CBOK OY€penb
aktuBupytoT NMDA-pernentop, 4To MOBBIIAET YPOBHH BHYTPHUKJIETOYHOTO KAJbLMs U YPOBHH
BHYTPHUKJIETOYHBIX (DEPMEHTOB, U 3TO MPUBOAMT K THOENH OOJBLIErO YHCIa HEPBHBIX KJIIETOK
(kackamHOMY ycHJieHHIO Bo3Oyxkparomeli HeiipoTokcuyHoctr). Ortmupanue Ttkaneir I[HC
HaszbiBaeTcs nH(papkrom. O6beM nHPapKTa (T.€. 00BEM MOrUOIINX HEPBHBIX KJIETOK B FOJIOBHOM
Mo3re, ri0efib KOTOPBIX BbI3BAHA HMHCYJIBTOM) MOJKHO MCIIONB30BaTh B KA4eCTBE WHIMKATOPA
CTEMNEeHU MaTOJOTHYECKUX MOBPEKACHUH, BBI3BAHHBIX UHCYIBTOM. CuMnToMaTuueckue 3QeKTol
3aBHUCST Kak OT o0beMa MH(]APKTA, TAK U OT MecTa JIOKAIU3alui HH(ApKTa B TOJIOBHOM MO3Te.
WUnpexkc yTparbl TPYyAOCHOCOOHOCTH MOXKHO —HCIOJNB30BaTh B KAauyeCTBE IOKa3aTelst
CHMITTOMATUYEeCKHUX TOBPEKICHUH, HampuUMep, MOKa3areilb MCXOAOB HMHCYJIbTa MO LIKaje
Psnkuna (Rankin, Scott. Med. J., 2: 200-15 (1957)) u ungekc bapren. Illkama PsHkuHa
OCHOBaHa HAa HEMOCPEACTBEHHOH OLIEHKE CHUCTEMHOTO COCTOSHHMS MALMEeHTAa M BbIISIIUT
CIIEYIOIUM 00pa3oM:

0: OJIHOCTBIO OTCYTCTBYIOT CHMITTOMBI,

1: cUMNITOMBI UMEIOTCSI, HO HAOJFONAeTCsl HeCYLIeCTBEHHAS! yTpaTa TPYAOCIOCOOHOCTH;
HALUEHT CIIOCOOEH BBIMOJHSTDH BCIO MOBCEAHEBHYIO paboTy U Bce OObIUHBIE EHCTBYS,

2: He3HAYMTeNIbHAsl yTpaTa TPYAOCIIOCOOHOCTH, MALIMEHT HE B COCTOSIHUH BBINOJIHSTD BCE
NpeabIayIIKe IEHCTBHS, HO CIIOCOOEH yXaKUBaTh 3a cO00I 0e3 MOCTOPOHHEH MOMOLIIH;

3: yMepeHHasl yTpaTa TPyaoCrnocoOHOCTH, TpeOyrolnas HEKOTOPOi MOMOIIH, HO MalMeHT
B COCTOSIHUH XOAUTh O€3 MOCTOPOHHE! MOMOIIH,

4: yMEepeHHO TsDKelNasi yTpara TPYAOCIOCOOHOCTH, MALEHT He B COCTOSIHUU XOIHUTh Oe3
MOCTOPOHHEH TMOMOIIM ¥ He CIOCOOEH YIOBJIETBOPSTH CBOU COOCTBEHHBIE TeEJIECHBIE
noTpeOHOCTH Oe3 MOCTOPOHHEH MOMOLIIH;

5: Tspkenmasi yTpara TPYAOCHOCOOHOCTH; TALMEHT MPUKOBAH K TMOCTENH, HMEET
HeZiep KaHHe MOYH M KaJia, a Takke TpeOyeT MOCTOSTHHOTO YXOAa M BHUMAHHUSI.

Omnpenenenne uHOekca bapTen OCHOBBIBAETCS Ha psAIE BOMPOCOB O CIOCOOHOCTH
NauyeHTa BbIMOMHIATh 10 OCHOBHBIX BHAOB ITOBCEAHEBHOH JKH3HEAEATENbHOCTH, KOTOPbIE
oueHuBaroTcs B Oamtax or 0 no 100, mpu 3ToM Oonee HU3KHME OaJIbl YKA3bIBAIOT HA OOJBINYIO

CTereHb yTparel TpynocnocobHoctu (Mahoney et al., Maryland State Medical Journal, 14: 56-61
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(1965)).

ANBTEpHATUBHO, CTENEHb TSXKECTH/UCXOA MHCYJIBTa MOJKHO U3MEPHUTb, UCHOJB3YSI LKAy
oueHku uHcynsra HaumonansHOro mucruryra s3apasooxpanenus (NIH), xoropas mocrymHa Bo
BCEMUPHOH KOMIIBIOTE€PHOMN cetu o azpecy
ninds.nih.gov/doctors/NIH_Stroke Scale Booklet.pdf. Dta mkana ocHoBaHa Ha CHOCOOHOCTH
nanueHTa BbIMOMHATH 11 HaOOpoB (yHKUMH W BKIHOUYAET OLEHKY YpPOBHEH OCO3HAHUS,
JBUTATEIbHBIX (DYHKLNH, OIYIIEHWH U peueBbIX (PYHKIUI MallHeHTa.

HNmemudecknii HHCYNBT OOJiee YETKO OMPEneNsieTCsl KaK THIl WHCYJBTA, BBI3BIBAEMOTO
OJIOKMPOBAaHMEM KPOBOTOKA B FOJIOBHOM MO3re. BO3MOXKHAs MATOJOrHs TAKUX 3aKYIOPOK Yalie
BCErO CBsI3aHA C MOSBIEHHUEM JKHPOBBIX OTJIOKEHUHN BAOJb CTEHOK KPOBEHOCHBIX COCYZOB. JTO
COCTOSIHUE HA3bIBAETCSl aTePOCKJIEPO30M. Takue KUPOBbIE OTIOKEHHS] MOTYT OBITh MPUYHHOM
nByx TunoB oOctpykuuu. llepeOpanbHblii TpomMOO3 OTHOCHTCS K OOpa3oBaHuIO Tpomba B
3aKyNMOPEHHOH 4YacTH KPOBEHOCHOTO cocyna. TepMHH «3MOOJHS TOJOBHOTO MO3Ta» OOBIMHO
O3HA4YaeT, 4YTO B MO3TOBYK0 apTEpUI0 BMECT€ C KPOBOTOKOM IOMAJArOT pa3InyHble
LHUPKYIUPYIOLIHNE B KPOBH 53MOOJBI (Takue Kak TPHUCTEHOYHBI TpoMO B  cepaue,
aTepoCKJIepoTHIecKast OJISIIIKa, YKHUP, OMYXOJEBbIE KIETKH, BOJOKHHUCTAs XpALIeBas TKaHb N
BO3IyX), 4TO OJIOKHpyeT KpOBEHOCHble cocynpl. Korma myis KoMmeHcaluu HEZOCTaTOYHO
KOJUIATE€PaJIbHOTO KPOBOOOPAILEHHs], 3TO BBI3BIBAET HINEMHYECKUN HEKPO3 TKAaHU TOJIOBHOIO
MO3ra, KOTOPYIO apTepusi CHaOkaeT KPOBbIO, M OYaroBOe HEBPOJIOTHUYECKOe HapylueHne. Bropoii
BAKHOM MNPUYMHON OMOOMMHM  SBISIETCS  HEperyJsipHoe  cepAlneOHeHue, Ha3bIBAeMOe
bubpumnsaimeit npencepamnii. OHO BBI3BIBAET COCTOSIHHE, INPU KOTOPOM B CEPALE MOXKET
00pa3oBaThCsl CTyCTOK KPOBH, a 3aT€M OH CMEINAETCsl M MEPEHOCHUTCS B TOJIOBHOM MO3r. J{pyrumu
BOSMO)KHBIMH TMPHYUHAMHU HIIEMHUYECKOTO HWHCYJIbTAa SIBJSIOTCS KPOBOMBJIUSHHE, TPOMOO3,
pa3pbIB apTepuil WJIM BEH, OCTAHOBKA CepAla, WIOK MO JIOObIM MNpUYHHAM (BKJIFOYAsS
KPOBOM3JIUSIHUE) W TPHYUHBL, OOYCJIOBJIEHHbIE STPOT€HHBIMH (pakTopamu, Takue Kak
MOBPEXKAEHNUsI KPOBEHOCHBIX COCYZIOB IOJIOBHOI'O MO3Ta WUJIM KPOBEHOCHBIX COCYAOB, UAYLIUX B
TOJIOBHOM MO3I, B pe3yJbTaTe HENOCPEICTBEHHOIO XMPYPrUYECKOrOo BMEIIATENbCTBA, WM
orepauusi Ha cepaue. Ha mmemuueckuii MHCYNBT mpuxomuTcst nmpubnusutenpbHo 83% oT Beex
CJly4aeB UHCYIbTA.

Hekoropele npyrue HEBPONOTHYECKHE PACCTPOHCTBA TaKXKe MOTYT BBI3bIBATH THOENb
HelipoHoB yepe3 NDMAR-omocpenyemyro  BO30OyKHAIOIIYI0  HEWPOTOKCHYHOCTh.  JTH
paccTpoiicTBa BKJIIOYAIOT HEHpomereHepaTuBHbIE 3a00JI€BaHUS, TPEBOXKHOE PaCCTPOHCTBO,

SMuiencuro, runokcuro, nospexaeHne [IHC, HepeneBaHTHOE HMHCYNBTY, Takoe Kak
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TpPaBMaTHYECKOE TMOBPEXKAEHHE TOJOBHOTO MO3ra U MOBPEXIEHHE CIHHHOTO MO3ra.
CoOTBETCTBEHHO, B HEKOTOPBIX BOIUIOIIEHUSAX (hapMalleBTUYECKYI0 KOMITO3ULIMIO HCIOJIB3YIOT
1N JledeHus, OOJerdyeHwss CHUMIOTOMOB WM NPEAyNpexIeHHs HeHpoaereHepaTUBHBIX
3a00NeBaHU, TPEBOXKHOTO PACCTPOMCTBA WJIM SIWJIENICHH, TMPU 3TOM HEHpOmereHeparuBHbIE
3a0oneBaHuss MOTYT BKJIIOYAaTh OOJie3Hb AublLrefiMepa, aMHOTpOpUYECKHil OOKOBOI CKJIEpO3
(ALS), 6one3ub [TapkuHcoHa wiu 601e3Hb [ €HTHHITOHA.

B HekoTOpbIX BOIUIOIIEHHSX (apMaleBTHYeCKass KOMIIO3ULIUS Haxomutcs B (opme
MPeIBAPUTENHHO JTHODUIM3UPOBAHHOW KOMITO3UIIUHU, WU JTHO(GUIN3UPOBAHHON KOMITO3ULIUH,
WIA BOCCTAHOBJIEHHOW KOMITO3UIIMH, IOJYYEHHOH NyTeM OObEeAMHEHUsS JIHOPIIN3UPOBAHON
KOMITIO3UIIUU C BOOHBIM PACTBOPOM.

CoracHO BTOPOMY acCHeKTy B HACTOSALICH 3asiBKe MNPENJIOKEH CIOCo0 JedeHws,
O6J'Iel""IeHI/I$I CUMIITOMOB WJIN MPEAYIIPEKICHUA MMOBPCIKACHUA HepBHOI\/'I CUCTEMBI U 3360HeBaHI/I$I
v 00U, aCCOLMUPOBAHHOTO(OH) C IOBPEKICHUEM HEPBHOHN CHCTEMBI, HEHPOIEereHepaTUBHOTO
3a0oneBaHusl, TPEBOKHOTO PACCTPOMCTBA WM SMUJIETICHUH, BKJIFOUYAKOIIUN BBENEHHE CYyOBEKTY,
HYKJAIOIIEMYCsl B 3TOM, (apMarieBTHIeCKOM KOMIIO3UINH, KaK OHA OTMHMCAHa B IIEPBOM aCIEKTe.

B HEKOTOPbBIX BOILIOLIICHUAX MOBPEKACHUE HepBHOI\/'I CHUCTCMBI, BBI3BIBAEMOEC
BO30y KIaroIell HEHPOTOKCHYHOCTBIO, BKJIFOUAET TOBPEKAEHHE, BBHIODAHHOE W3 TPYIIIIbI,
COCTOHH.IefI N3 UHCYJIbTA, NOBPCKACHUS CIIMHHOTO MO3ra, NIEMHUYCCKOTO UJIN TPAaBMAaTUYCCKOIO
MOBPEKIACHHSI TOJIOBHOTO MO3Ta WMJIM CIIMHHOTO MO3Ta, MOBPEXKIEHHUsS] HEHPOHA B IIEHTPAIBHOMN
HepsHO# cucreme (LIHC), B Tom uucne ocrporo nospexaenust LIHC, nmemMudeckoro nHCyIbTa
WIA TOBPEKICHHUsS CIOHHHOTO MO3Ta, TUIOKCUH, WIIEMUYECKOTO WM MEXaHHYECKOTO
MOBPECKACHUA u TMOBPEXKACHUA, BbI3BIBACMOTO HeﬁpOHereHepaTI/IBHbIM 336OHeBaHI/IeM,
TPEBOXHBIM PACCTPONCTBOM, SMUIIETICUEN WU UHCYJIBTOM.

B HEKOTOpBIX BOIUIOIIEHUSIX HEHpOIEereHepaTuBHOE 3a00JieBaHKE BKJIOYAET OOJe3Hb
AnpiretiMepa, amuorpodudeckuii 00koBoit ckiepos (ALS), 6onesns [TapkuHcoHa win 601€3Hb
I'entunrrona.

B HEKOTOpBIX BOIUIOIIEHHSIX CYyOBEKTOM SIBISIETCS CYOBEKT, CTPAJaroLIHi  OT
HIIEMHUYECKOT0  HHCYJIbTA. B HEKOTOPBIX  BOIUIOMICHUAX  BBCACHUEC q)apMaI_ICBTI/I"IeCKOfI
KOMIIO3UIIMH, KOTOpasd OnucaHa B TMEPBOM aCIICKTEC, MOXET YMCHBIIATH O6’beM y4dacTka
1epedpanbHOro HH(papPKTa, BHI3LIBAEMOTO 1IepeOpabHOM HITEMUEHH.

CormacHO TpeTheMy acleKTy B HACTOSIIEH 3asBKE MPENJIOKEHO MpPUMEHEHHE
q)apMaHeBTquCKOﬁ KOMIIO3UIIUH, KOTOpasaA OIlhuCaHa B TMNEPBOM AaCIIE€KTE, B H3IOTOBJICHHUU

JICKAPCTBCHHOIO CpEACTBAa [JIA JICHCHUA, oOJyilerdeHuss CHMIITOMOB HWJIU NpEeaynpeKACHNUA
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MOBPEXKACHUST HEPBHOH CuCTeMbl U 3a0ojeBaHuss Wid OOJIM, ACCOLMHUPOBAHHOTO(OH) C
NOBPEXXICHUEM HEPBHOW CHCTEMBl, HEWPOAETeHEePAaTUBHOIO 3a00NeBaHMs, TPEBOXKHOTO
paccTpoiCTBa MK SMUJIETICUH, JTUOO B U3rOTOBJIEHUH HEHPONPOTEKTOPHOTO areHTa.

B HEKOTOpBIX BOIUIOIIEHUSX IOBPEXJEHHE HEPBHOM CHCTEMBI, BBI3BIBAEMOE
BO30y’Kparomel HEeWPOTOKCUYHOCTBIO, BKJIIOYAET IOBPEKACHUE, BBIOPAHHOE W3 TPYIIIHL,
COCTOSILIEeH M3 MHCYJIBTA, MOBPEKIEHHUsS] CIIMHHOTO MO3Ta, HIIEMHYECKOTO WJIH TPAaBMATHUECKOTO
MOBPEKACHHS TOJIOBHOTO MO3Td MJIM CIIMHHOTO MO3Ta, MOBPEXIEHHUs] HEHMPOHA B IIEHTPAIBHON
HepBHo# cucreme (LITHC), B Tom uucne octporo nospexaenus: LIHC, nmemudeckoro HHCYJIBTa
WIA TIOBPEKICHHUS CIHUHHOTO MO3Ta, THUIOKCUH, WIIEMUYECKOTO WJIM MEXaHHYECKOTO
NOBPEXKACHUS W  TOBPEXKIEHUS, BBI3BIBAEMOIO HEHPOAETEHEPATUBHBIM  3a00JIeBaHHUEM,
TPEBOKHBIM PACCTPOHCTBOM, SMUJICTICUEH MITH UHCYJIBTOM.

B HEKOTOpBIX BOIUIOLICHUSAX HeHpomereHepaTuBHOE 3a00NIeBaHHME BKIIIOYAET OOJE3Hb
AnprretiMepa, amuorpodudeckuii 00koBoit ckiepos (ALS), 6onesns [TapkuncoHa win 601€3Hb
I'enTunrrona.

B HEKOTOpBIX BOIUIOIIEHMSIX JIEKAPCTBEHHOE CPEACTBO HCIIONB3YIOT UL JICUSHMS,
o0yierdyeHusi CUMIITOMOB WJIM TPENyNPEKASHNUs TOBPEXKIACHNUS HEPBHOM CHCTEMBI, BBI3BIBAEMOE
UIIEMUYECKUM HHCYJIBTOM.

Crnenyer moHUMaTh, YTO MPUBEAEHHOE BbILIE MOAPOOHOE OMMCAHUE CTABUT CBOEH LIENBIO
TOJIBKO TIOMOYb CHELMAJIMCTAaM B JAHHOH OOJACTH TEXHHUKH 0ojee 4EeTKO MOHATh HACTOSLIYIO
3asBKy, HO OHO HE NPeIHAa3HA4YeHO AJIsI OTPAaHNUYEHUS KaKMM-JMO0 00pa3oM HACTOSINEH 3asBKU.
Crnenmanuctbl B JaHHOH OOJACTH TEXHMKHM MOTYT BBINOJHHUTBH PAa3jIM4Hble MOOU(HKALUHM U
U3MEHEHUS K OMTUCAHHBIM BOTUIOLIEHHSIM.

MMPUMEPBI

Crenyromue npuMepsl MPHUBEIACHBI TOJBKO U HJUTIOCTPALIMA HEKOTOPBIX BOTUIOLICHHH
HACTOSLIEero n300peTeHus 0e3 KakoH-Tn00 LeIn OrpaHUYeHHUs CYIIHOCTH H300PETEHHSI.

IIpumep 1. CKpUHUHT MOJIeKyJl AKTHBHOIO NMeNTHIA

Ha ocHOBaHMM ONMHMCAHHBIX PE3YJBTATOB MCCIIEAOBAHUS ObLI BHIOPAH TPAaHCMEMOPAHHBIN
nentua Tat YGRKKRRQRRR (SEQ ID NO: 2), u ero TUrupoBajy ¢ pa3jHdHbIM KOJHYECTBOM
AMUHOKHCJIOT, ToJTy4yasi OuOIHOoTeKy menTunoB. MONeKysibl XUMEPHBIX MENTHAO0B B OHOIHOTEKe
NENTHUIOB TECTHPOBAIN Ha MPEAMET B3anuMozneicTus ¢ nomeHoM PDZ1/2, skcripeccupoBaHHBIM
Y OUUILEHHBIM /71 Vilro, ¥ IPOBOAWIIH MPEIBAPUTENbHBIA CKPUHUHT MOJHUIIETITHIOB B OTHOLIEHUH
CHUJIBbI B3aUMOJEHUCTBHUS.

IIpucoenHeHHast K HETIOABMKHOU (haze MoJieKysa (JIMraHna) mpeacTasiisiia coOol Oenok
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PDZ1/2 ¢ monekymnsipHOi Maccoii nmpubnusutenbHo 20 k/la B koHIeHTpauuu 2 mMr/mit. Monekya
NOABIKHOW  (ha3el  (aHANUT) mpeAcTaBiisiia CcoOOH TMpeqHa3HAUYEHHbIA JJIsl  CKPUHHUHTA
NOJIMIIENITH]] C MOJIEKYJIIpHOI Maccolt npuOiamsurensHo 2 k/la B koHuenTpauuu 10 mr/mi. s
¢uxcarun npumensut yun CMS (uun ¢ kapOOKCHMETHIMPOBAHHBIM JIEKCTPAHOM), HCIIOJNb3Ys
npubop Biacore 3000. B xkayectBe Oydepa mis osnektpodopesa wucnonap3oBaan PBS
(3abydepennsbiii  pocdarom Pusuonorndeckuii pactsop) ¢ 0,005% tBuHa 20. DuKCAIHIO
OCYLIECTBIISIJIN C IPUMEHEHHEM MeTona aMHuHocoueTaHus. KoHLleHTpays JTuranjga cocTaBlisijia
10 mxr/mn. bydepom mist pukcarum ciyxun Oydep Ha ocHoBe 10 MM pacTBOpa arerara HaTpusi,
pH 4,0. KonmuuecTtBo, koTopoe (PHKCHpOBaNIM B MPOTOYHOH suelike 2, cocrasisuio 1400 RU.
Hcnonp3yemasi CKOPOCTh TMOTOKA cOcTaBsuia 10 MKJI/MIJI, W JIMTaHA 3arpykajd B TeueHHe |
MuHyThI. {151 perenepanuu ucnonb3osamu 10 MM pacteop Gly nmpu pH 2,0-2,5. Pereneparuro
TIPOBOAMIIH MPH CKOPOCTH moToka 30 Mki/MuH. Bpems 3arpy3ku cocrasisiio 30 c.

Kunernueckuii aHanu3 NpOBOAMIIN, UCIOJb3Ys CAEAYIOLIUE YCIOBUSA:

KOHTPOJIBHBIN KaHAJI: IPOTOYHAs siYerKa 1;

Oydep nns snexrpodopesa: PBS;

PEKUM: KHHEeTHUeCKUH aHamn3 Wizard;

rpagueHTsel KOHUeHTpauuu: 6,25 M, 12,5 uM, 25 uM, 50 uM, 100 uM, 200 uM, 400
HM;

BpeMsl 3arpy3ku: 1 MUHyTa;

BpeMsl JUCCOLMALIUU: 2 MUH, U

CKOPOCTb MOTOKA: 30 MKJI/MHUH.

ATNNPOKCUMAIIMIO TAHHBIX OCYIIECTBJSUIH, MCIOJNIb3Ysl MPOrPaMMHOE OOecredeHue st
annpokcumanuu Biaevaluation 4.1. AnmpokcUMaMOHHAS MONEJIb MPENCTABIIsIa COO0M MOIENb
cBsi3biBaHUsT B OTHOomeHuu 1:1. 3Hauenwe koHcTantel auccouuanuu (KD) obparHo
IIPOMOPLIMOHANIBHO CUJIE B3aUMOEICTBHS.

B pesynerare mpoBeaeHUs] CKPUHUHIA IOJNy4Y€H XUMEPHBIN NENTHUJ, NPOSBISIFOIINN
CHJIBHYIO CIIOCOOHOCTh K B3aMMOAEHCTBUIO ¢ poMeHoM PDZ1/2 u monyumBmunii Ha3BaHue PS.
ITocnenoBareabHOCTh XUMEPHOTO MENTHAA MOKA3aHA HUXKE:

PS: YGRKKRRQRRRYEKLLDTEI (SEQ ID NO: 3).

UroObl MPOBECTH HETIOCPEACTBEHHOE CPABHEHHE C aHAJIOTMYHBIM XUMEPHBIM IMENTHIOM
U3 TPUBEIEHHBIX MWCCJIEOBAHUM, NPUMEHSAIN KOHTPOJBHBbIM XuMepHblli nentun NA-1 co
CleayoLel OCIe10BaTeNbHOCTBIO!

NA-1: YGRKKRRQRRRKLSSIESDV (SEQ ID NO: 4).
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ITomumo »3Toro, ¢ uenbto cpaBHeHus PS5 ¢ NA-1 B OTHOWIEHMHM HX CTPYKTYpPHBIX
pas3iauuuii, JOMOJHUTEIbHO NMPUMEHANN XxuMepHblil nentun YE-NA-1, umeromuii n18a ocrarka
YE, nobaenenHbie k N-KOHIly aKTUBHOTO MENTHIA B COCTaBe XuUMepHoro rnentuna NA-1, u ero
MIOCJIEIOBATEIbHOCTD MOKA3aHA HUKE!

YE-NA-1: YGRKKRRQRRRYEKLSSIESDV (SEQ ID NO: 5).

Xumepnbie nentunabl NA-1, YE-NA-1 u PS5 noasepranu mapajuieIbHOMy T€CTUPOBAHHUIO
Ha TpenMeT B3aUMONEHCTBHsS ¢ aomMeHoM PDZ1/2, xak ymOMsSHYTO BBIIE, U pPE3YJIBTaThl
nokaszanbl Hwke B Tabmmme 1.

Tabmuma 1. JlerekTHpoBaHHME CHIJIBI B3aUMOAEWCTBUS KaXKIOTO M3 TPEX XHUMEPHBIX
NenTUaO0B ¢ ToMeHoM PDZ1/2
XUMepHBbIE NENTUIbI NA-1 YE-NA-1 P5

KD (M) 7,53E-08 5,44E-08 2,99E-08

Kak nokaszano B Tabmuume 1, xumepnoie nentuabl YE-NA-1 u PS5 ¢ Gombmieit cumnoit
B3aUMOZEHCTBOBAIN ¢ AoMeHoM PDZ1/2, yem KOHTpOJdbHBIM XUMepHbIH nentun NA-1, u
JYYIIUMH OKa3aiuch nokaszarenu y PS. Takum oOpas3om, aBTOpbl H300pETEHUs MPEAOIOKUIIH,
YTO [1Ba JOIOJIHUTEJIbHBIX AMUHOKHUCIOTHBIX OCTarka YE Ha N-KOHLE aKTUBHOIO MNENTHIA
OKa3bIBAJIM OMNPEIAEJICHHOE YIyYIIAoliee AEUCTBUE HAa B3aUMOACHCTBUE IOJUIENTHAA C
nomerom PDZ1/2. Kpome Toro, B P5 orcyrcrBoBanu nBa ocratka cepuna (SS), obmanarorue
cnaboii ruapodOOHOCTHIO MO CPABHEHUIO ¢ KapOOKCUIIbHBIM KOHIIOM YE-NA-1. OCHOBBIBasICh
Ha 3TOM, aBTOPbI M300PETEHHS NPENNOJOXKIIIM, YTO 3TO MOXKET OMOJHUTEIBHO YCHIMBATb
B3aUMOJICHCTBHUE MoMnenTuaa ¢ fomenom PDZ1/2.

JUns  nmanbHEHIIero TECTHPOBAHUS B TMOCHENYIOIIUX OSKCIIEPUMEHTax ObL1 BbIOpaH
XHUMEpHBIN nentu PS5, U B HEKOTOPBIX 3KCIEPUMEHTAX B KAaue€CTBE KOHTPOJIEH HCIOJb30BAJIU
NA-1 u YE-NA-1.

IIpumep 2. AHau3 ¢ coocaxkaeHueM AJsl NpoBepKu B3aumoaelcTeust PS ¢ nomenom
PDZ1/2

JUisi monTBEpKIOEHUs] TOro, 4to PS5 MOXkeT B3aMMONEWCTBOBaThH ¢ noMeHoM PDZ1/2,
MPOBOAWIN AHAJIN3 AHAINU30M C COOCAKIECHUEM.

Kononky ypasrosemuanmu 100 mxa His-rpanyn u 1 ma Oydepa mist metaimi-xeiaaTHON
apunnoit xpomarorpapuun (MCAC)-0 B Teuenne 5 muH u BerpsixuBaiu npu 4°C. Cmech
uertpudyruposanu npu 5000 g B reuenne 1 muHyThl pu 4°C u cynepHatanT otOpaceiBaimu. K

cmecu nobasisumu 1 mr 6enka PDZ1/2 u nobasnsinu Oydep no noctmwkenus oobema 1 mur. Cmech
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Bpamanu B TeueHne 1 uaca mpu 4°C  gna  ocyiuectBieHHs cBsisbiBaHuA.  Cmech
nertrpudyruposanu npu 5000 g B Teuenne 1 munyThl npu 4°C U cynepHaTaHT OTOPACHIBAIIM.
Cwmech MpoMBIBaJIM TPH pasa, Kaxabii pa3 ucnonssys 1 mi oydpepa MCAC-0, B TeueHue 5 MUHYT
(mpu 4°C, mpomeiBasi co BcrpsixuBaHueM). K cmecu nobasnsimu 1 mr Genka PS5 u mobGansim
Oybep nmo nmoctwkenus obvema 1 mu. Cmech Bpamaiu B TedeHue 2 4acoB npu 4°C mnst
ocyiecTBieHus cBsi3biBaHus. Cmech nenTpudyruposamu npu S000 g B TedeHue 1 MUHYTHI pU
4°C u cynepHaranT otOpaceiBain. CMech MPOMBIBAIN TPH pa3a, KAKIbIA pa3 UCIONb3ys | mi
Oybepa mns nusuca, B TedeHue S5 muHyT (pu 4°C, mpombiBas co BcTpsixuBaHueMm). Ilocne
npombiBku nodaisuin 20 Mk MCAC-300. Tlocne uenTpudyrupoBanus OTOMpAH 3JTFOAT TSI
aHaJM3a TOCPEACTBOM 3JekTpodope3a B  MOJHAKPHIAMHIHOM Tejie B IPUCYTCTBHH
nonemicynbdara Harpusi (SDS-PAGE). Pesynbrarsl skcrieprMenTa noka3ansl Ha Our. 1.

Kak nokazano Ha @ur. 1, u PS5, u nomen PDZ1/2 conepxanucek B €AMHON 3IFOMPOBAHHON
(dpakuuM, COOTBETCTBYIOLIEH XHMepHOMYy mentuay PS5, 49ro TeM caMblM  SIBIAETCS
NOATBEP KIEHHEM CIIOCOOHOCTH XUMepHoro nentuna PS cesa3biBatbes ¢ nomeHoMm PDZ1/2.

IIpumep 3. TepanesTHueckuil 3PPeKT XHMEPHOro NMENTHAA B KPBLICHHOH MOAE/H
MCAO

Merton nonrorosku u ctanaapt oueHku MCAQO

Monenb ouaroBoil LepeOpanbHON HIIeMUU-perepPy3un MONydaad B COOTBETCTBHH C
METOJIOM TMepPEeBA3bIBAHUS JJI CO3JaHMsl OOpaTMMON OKKJIFO3UM CpelHEell MO3roBOW apTepuu
(MCAO), mnpennoxenHsiM JloHrn ¢ MoauduUKanMsMH, YYUTHIBAIOIIMMHU aHATOMHYECKYIO
CTPYKTYpy TOJOBHOrOo Mo3ra kpbic. Kpbic mnoasepraim  aHeCT€3MH  NOCPEACTBOM
BHyTpHOpromnHHOrO BBeneHust 10%-Horo xjopamerugpatra B goze 0,3 wmu/kr Ilocne
AQHECTEe3UPOBAHUS JIENIANId pa3pe3 MO CpeaHel JMHUM IEeHHOW 00JacTH W OTKPBIBAJIH JOCTYII K
obmeli connoit aprepun (CCA), HapyxHOH conHou aprepuu (ECA) m nmrepuronaiaTMHOBOH
aprepun. Pabouyro yacth (0,5 cM) MOHOBOJIOKOHHOW HEWJIOHOBOM Jiecku (0,26 MM) MOKPBIBAJIH
napaduHOM U Ha pacctossHuu 20 MM Jejanu OTMETKY. BceM KpbicaM JIeCKy BCTaBJISUTH 4epes
paspes mpasoii CCA, a nTepuronajaTHHOBYIO apTEePUI0 BPEMEHHO MepeXuMalu s
NpeNOTBpallleHHs] HeNpaBWJIbHONW BCTaBKU. JlMHA TpUMEHseMONH [JIsl OKKJO3UM JIECKU
coctaBisiia mpumepHo 18-20 mm ot mecra pasaBoeHus CCA B 3aBHCHMOCTH OT MacChl
JKUBOTHOTO, T€M CaMbIM OCYIUECTBJSJINU OKKJIO3UIO CPENHEH MO3rOBOM apTepuH C MPaBoOu
CTOPOHBI. 3aTeM KOy 3alllMBajf, U CAMBbIM KOHELl MPUMEHSIEMON sl OKKJIFO3UH JIECKH YaCTHYHO
¢ukcupoBamu Ha Koke. Ilo OKOHYAaHWMH meproAa WINEMHM TPOAOJDKUTEIBHOCTBIO 2 Haca

NPUMEHSIEMYIO JJIs1 OKKJIFO3HH JIECKY OCTOPOXKHO M3BJIEKAJU JJIsl OCYINECTBIECHUsS penepdy3uu.

3AMEHSAIOIIHNMI JUCT



25 CKOppeKTUPOBAaHHOE OMHCAHUE N300PETCHHSI

Craguu naHHOM mpoUEAypbl AJsT KOHTPOJBHOM TPYNIBl UMUTALMU OBLIM TaKUMHU K€, YTO U
IpyIIne ¢ XUPypruueckuM BMEIIATENbCTBOM, 3a HCKJIFOUEHHUEM BBEIEHHUS] HENJIOHOBOH JIECKU.
Temneparypy Ttena mopaepkuBanu npu 37 + 0,5°C B mpopojukeHHe Mepuona ULIEMUU U B
TeyeHne 2 4 mocne penepdysun. IlokaszareneM yCHEUTHOTO BBIMOJHEHUS] NAHHOW MOIEIH
ABISIETCSl TO, YTO KPBICBI MOCHe MNPOOYXKAEHHs OT AaHeCTe3MH JIEMOHCTPUPOBAJIH
Mapaju30BaHHYI0 JIEBYK0 KOHEYHOCTb, HEYCTOHYMBOCTD B CTOSYEM IIOJOXKEHHH WU
pa3BOpaurBaHUe B OHY CTOPOHY IPHU NMOABEME UX XBOCTOB BBEPX.

[Tpu3HaKK HEBPOJOTMYECKOH MATOJOrMU OLEHUBAIM MO S-OanmpHOMY Metony JloHrum u
Benepcona depes 24 1 mociie mpoOyKIeHUS KUBOTHBIX OT aHECTE3UU:

0: OTCYTCTBHE KAKOTO-JINOO CHMIITOMA TIOBPEKACHUSI HEPBOB;

1: HecmocOOHOCTD MOTHOCTBIO BBITSITUBATH MPOTHBOMIOIOKHYIO IEPEAHIO0 JIaIy;

2. pa3BopadyMBaHNE B IPOTUBOMNOIOKHYIO CTOPOHY;,

3: onpoKUbIBaHNE B IPOTUBOIIOJIOKHYIO CTOPOHY;

4: HecrnocOOHOCTb K CAMOCTOATENIBHOMY XOXKIEHHIO U TIOTEPsI CO3HAHUS.

Uem Oonee BbICOKMM ObLT Oaymi, Tem Oojee Tspkenol Obiia gopma MOBEIEHYECKOTO
PacCTPONCTBA Y KUBOTHOTO.

DKCIepUMEHTAJIbHBIE JKUBOTHBIE U MaTepUaJibl

B kadecTBe >XMBOTHBIX MCIIOJIB30BaJHM CaMLIOB B3pOCibIX Kpbic Sprague Dawley (SD;
Vittalia) maccoii Tena 220-250 r co crarycom OecnaroreHHocTH (SPF).

Hcnonb3yemble MHCTPYMEHTBI BKJIIOYAIM OAHU MPSIMblE HOXHUILBI, ABOE€ HOXHHILL JIS
IIa3HOW XUPYPrUH, YEThIpE U30THYTBIX 3aKHUMa, XUpyprudeckue HUTH Ned, NeS, TpexrpaHHbIe
Uil pasmepoM 60x17, mpumeHsiemass AN OKKJIIO3UM Jiecka (muamerpom 0,26 MM) H
OIHOUTOJIbHBIE Aepkarenu. Mcmonbp3yemble areHThl BKIFOUain Enbipu-comepskaiiuii pacTBop
xjopuna Harpus s uHbekuuid (Shijiazhuang Group NBP Pharmaceutical Co., Ltd.),
xjopaneruapar, ¢pypocemun (20 mr/¢nakoH), renramunuHa cynbdar (80 mr/paakoH), BaTHbIE
TaMIIOHbI 1 METUIIMHCKHE TOnAoHbL. TecTupyemble nentuabl cuaTe3npoBanu B Kingsray Biotech
Inc..

Pasnenenue Ha 3KCHiepUMEHTANIbHbIE TPYIIIIbI

OKCIepUMEHTANBHBIX JKUBOTHBIX pa3lesuld Ha TPYIINy OTPULATEIbHOIO KOHTPOJ,
IPYyIIy HMUTALUH, TPYIIy MOAEJIbHBIX >KUBOTHBIX, TPYIIY, MOJYYarOLIYI0 MOJOXKXUTEIbHOE
KOHTpPOJIbHOE JIeKapcTBeHHOe cpeactBo Enbipu, rpynmy NA-1, rpynny YE-NA-1 u rpynmny PS.
DU3NONOrUYEeCKH pPacTBOp, MOJIOKHUTEIbHOE JeKapcTBeHHOe cpeactso Enbipu, NA-1 (10

mr/kr), YE-NA-1 (10 mr/kr) u P5 (10 mr/kr; 3 Mr/kr u 1 MI/Kr), COOTBETCTBEHHO, BBOIMIIN
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MHBEKLUEN KaXXAOM OTAENBHON TIpyIIe KpPBIC 4Yepe3 XBOCTOBYKO BeHy uepe3 | yac mocrne
UIIeMUH. [pynme HOpPMalbHBIX JKUBOTHBIX U TPYINE HWMHTALUM HUKAKOTO JIEKAPCTBEHHOIO
CpeAcTBa HE BBOJWIIN.

Pacuer oObema napapkra

ITocne moncuera 6ayuiOB KPBIC YMEPLIBISUIM IyTEM JeKaluTauuu. TKaHH TOJIOBHOTO
Mo3ra OBICTPO H3BJIEKATH M momemianud B xononwibHuk npu -20°C. Uepes 10 MHHYT TKaHU
NOMEINAJM B YCJIOBUS KOMHATHOW Temmeparypbl. OOpasubl TOJIOBHOIO MO3ra MOMEINajd B
dopMy Ui TONy4YEHHs] CPE30B TOJIOBHOrO Mo3ra Kpeic. llocnme wu3BiedeHuss OOOHSTETbHON
JYKOBHULIbI, MO3K€UKa U HUYKHETO OTZeJIa CTBOJIA FOJIOBHOTO MO3ra B 00pa3Lax roJOBHOIO MO3Ta
genand 1o S (POHTANBHBIX pPa3pe30B, IMOJydasl IMIECTh MPIJIETAOLINX JAPYr K IpyTy
HeoOpaboTaHHBIX (PPOHTAJIBPHBIX CPE30B TOJMIMHONH 2 MM B mpodure. [lanee 3T cexuuu
TOJIOBHOTO MO3Ta OBICTPO MOMeLIay B 5 MiI pacTBopa, copepskamuero 2% TTC, u nuakyOuposanu
npu 37°C B TeueHue 30 MHUHYT B TEMHOTE, B Te€4Y€HHE KOTOPBIX Cpe3bl TI'OJOBHOIO MO3ra
nepeBopayrBaIi ONMH pa3 Kaxkaple 5 MuHyT. IIpu okpammusanuu ¢ ucnosnb3zoBanueM TTC TkaHb
HOPMaJIbHBIX JKHBOTHBIX OyIE€T CTAaHOBHUTBHCS PO30BO-KPACHOW, a TOBPEKACHHAs HH(PAPKTOM
TKaHb He OymeT okpammBaThCs U Oyner ocraBarbes Oenoi. Kakayro rpymnmy cpe3oB rOJIOBHOTO
MO3ra akKypaTrHO paccraBisuid u ¢ororpaduposain. Pororpadun oOpadarbiBaim, UCIONB3YS
CHCTEMHOE IporpaMMHOE oOecmedeHHe JUIsl aHaiuu3a U300paXKeHWH, W IMPOBOAMIN
cratucTudeckuil aHanu3. PaccuuThiBanu IuomaAb 30HbI MH(ApKTa U1 KaKAOrO cpesa
TOJIOBHOTO MO3ra M YMHOXaJM €€ Ha TONIMIMHY KaXIOro cpe3a ToJOBHOIO Mos3ra (2 mm).
PesynbraTsl, Moay4eHHbIe IPU YMHOKEHUU TUIOLIAAHN 30HbI HH(pApKTa MHANBUAYAJIBHOTO Cpe3a
TOJIOBHOTO MO3Ta Ha TOJLIMHY, CYMMHPOBAJIH, NOJy4das o0beM nepeOpaibHOro uHpapkra as
KaXI0ro KUBOTHOTo. OOBEMBbI BBIpAXKAJIW B MPOLEHTHOM OTHOLIEHUH C YYETOM Ka)KIOro
NOJIyIIAPHSI TOJIOBHOTO MO3Ta ISl YCTpaHeHHs 3P (PeKTOB OTeKa roJIOBHOTO MO3ra.

PesynbTarsl SKCIEpUMEHTA

Pesynbrarsl skcriepuMenTa rnokasansl Ha @ur. 2. CTaTHCTUYECKYIO THCTOTPAaMMY JaHHBIX
odpema uepeOpampHOrO WH(GpApKTa, MOKa3aHHyr Ha @ur 3, CTPOUIM HAa OCHOBAaHUU
CTaTUCTUYECKOTO aHaJn3a JaHHBIX oObeMa 1epedpanbHoro nHpapkra Ha Our. 2, U KOHKPETHBIE
CTaTUCTUYECKUE NaHHbIe 00beMa nepedpanbHOro nHpapKTa NpuBeAeHbI HIke B Tabmuie 2. DTu
PEe3yJIBTaThl MOKA3aJH, YTO TEPANEBTUYECKOE BBEIEHUE U MPOQUIAKTHIECKOE BBEEHHIE TTENTHAA
PS5 B camoii Beicoko# o3¢ (10 MI/Kr) MOXKET 3HAUYUTENbHO YMEHbIIATh 00bEeM IepeOpaibHOTO
uH]papKTa y KphIC, NepeHeCIINX LepedpaibHyo uimemMuro, npumepHo Ha 50% (p < 0,01), B TO

BpeMsl Kak B TIpyIe, NOJNy4aroLled IOJOKUTENIbHOE JeKapcTBeHHOoe cpeactso Enbipu,
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HaOJIIOMaN yMEHbLIEHHE TOJNBKO mpuMepHo Ha 16% (p < 0,01), B rpynne NA-1 nabmonanu
yMeHblieHne npumepHo Ha 16% (p < 0,01) u B rpynne YE-NA-1 naOmonanu ymeHbIIEHHE
npumepHo Ha 26% (p < 0,01). TepaneBruueckoe BBeneHHE U NPOPUIAKTUYECKOE BBEIECHUE
nentuna PS Bo Bropoii BeICOKOM 103€ (3 MI/KT) Takxke HeOOXOIMUMBIM 00pa3oM CHIKAJIO 00BbeM
nepeOpanbHoro nHdapkra. [IoMuMo 3TOrO, MaHHBIE MOKA3AJIH, YTO BeJHMYMHA 0ObeMa HHpapKTa
CHIDKAJIACh MPHU YBEJIHUYEHUH O3Bl menTtuna PS5, 4To ykasblBaeT Ha TO, YTO TEPANEBTHYECKUHN
3P PEKT MOJOKUTENILHO KOPPETUPOBaJ € J030H JIEKAPCTBEHHOIO CpeAcTBa. TepaneBTUYECKHil
s¢pdext nomunentuna YE-NA-1 Obu1 3HaunTeNnbHO cusibHee 3¢ dexra, Habmomnaemoro st NA-1.
OCHOBBIBasICb Ha 3TOM, aBTOPHI HM300PETEHHs MPEANONaraloT, 4YTO JOOaBJIEHHE JIBYX
amuaOKUCIOoT YE wmoxer mpuBoguth K Oonee CHIBHOMY TepaneBTudeckoMy 3¢ddexry mo
cpaBHeHUIO ¢ 3pdextom NA-1 3a cueT ynydiieHus: B3aMMONEWCTBUS MOJUIENTHAA C JOMEHOM
PDZ1/2.

Tabnuna 2. Tepaneprrueckuii 3¢ ekt monumnentuaa PS5 Ha kpeicax B monean MCAO

YMmeHbmeHue
Cpennee o0bema
t-KpuTepun t-
3HAYEHHE uHpapkra B
no KpuTepuii
o0bema NPOLIEHTHOM
CrangaptHoe CPABHEHHIO | 10 CPABH.
uHpapkrTa B OTHOLUIEHHH IO
OTKJIOHEHHE crpymnoii | cPSs
NPOLIEHTHOM CPABHEHHIO C
MoJeJbHbIX| a03e 10
OTHOLIEHHH rpynnom
JKHBOTHBIX | MI/KT
(%) MOAEJbHbIX
I'pynnbi JKMBOTHBIX
I'pynna
HOPMAJIBHBIX 0 0
KHMBOTHBIX
I'pynna
0 0
HMHUTALUH
I'pynna
MO EJIbHBIX 45,96 3,35
KHBOTHBIX
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I'pynna,

MOJIy4ar0mas
38,61 3,21 15,99 p<0,01

2

MNOJIOKHUTECJIBHOE
JICKAPCTBEHHOE

cpeactso Enbipu

NA-l B A03€e 38,56 225 16’lO p<0,01 p<0)01

2

10 mr/kr

YE-NA-1 B no3e 33,96 240 26’]] p<O’O] p<0301

2

10 mr/kr

PS B nose 24.84 2,90 45,95 p<0,01

2

10 mr/kr

PS B nose 36,54 235 20,50 p<0,01

2

3 Mr/kr

PS B noze 4322 3.12 5.96 0,061

2 2

1 Mr/kr

IIpodpunaaxkruy.
BBeaenue PS5 B 19,54 2,30 57,48 p<0,01

no3ze 10 mr/kr

IIpodunaxruu.
BBegenue P5 B 35,66 1,50 22,41 p<0,01

no3e 3 Mr/kr

Hpodpunaxruy.
BBenenue PS B 44,23 2,20 3,76 0,082

2

nose 1 mr/kr

IIpumep 4. Pacnpenenenne PS B ronosBHoM Mo3re Kpbic

HopmanbHeM KOHTpONbHBIM KpbicaM U KpbeicaM B Momeian MCAQO, cooTBETCTBEHHO,
BBOIAWIM WHBEKIHMEH B XBOCTOBYIO BEHY (DH3HONOrMYECKHi pacTBOp, COmep Kaiui
¢dnyopecuentno meuenbrii nmosumentan, FITC-PS, (10 mr/kr) depe3 1 wac mocne co3maHust
Monenu. Kpeic ymepuBisiin udepe3 12 4dacoB mocie BBeAEHHUSA. DBBICTpO H3BIEKAIM TKaHU
TOJIOBHOTO MO3ra U NMOMELAJIH B CUCTEMY BHU3YyaJM3allU AJsl MEJKUX JKUBBIX JKHUBOTHBIX JJIS
nerektupoBanus (ayopecuenuun. [lo 3aBepmieHMy neTekTHpoOBaHUA (DIYOpPECHEHLUH TKaHU

rOJIOBHOrO MoO3ra mnomewmanu B pactBop ¢ kpacutenem TTC pns okpalmimBaHHus € LEJIbHO
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OMpENEICHUs] KOPPENSLMUA MEXIy IUIOIAAbI0 HIIEMUU W PaCHpeNeseHUEM JIEKapCTBEHHOIO
cpenctea. Kak mnokaszano Ha ®ur 4 u 5, roJIOBHOH MO3I HOPMAJIBbHBIX KPBIC IOJHOCTBIO
okpammbaica TTC, u HHKakoro pacmnpeaeneHus (PIyOpeClEHTHO MEYEHOro IOJUIENTHIA
oOHapyxeHO He ObUIO, B TO BpeMsl KaK MOBPEXKICHHBbIH HINEMUEil y4acTOK TOJIOBHOTO MO3ra
Kpbic ¢ umemuedl He okpammBaics TTC, m 1O 3aTpoOHYTOMy HIIEMHEH y4acTKy ObuI
pacripenenieH (IyOpECHEHTHO MEYEHbIH MOJUMNENTHA, MPU 3TOM OCHOBHBIM TOBPEXKIAEHHBIM
uIIeMuell y4yacTKOM OKa3bIBaJICS Y4YaCTOK CpelHeW apTepuu, YTO SIBJSUIOCH MOATBEPKICHHEM
TOro, 4TO mnojunenTtua PS5 MoxeT HanmpaBieHHO BO3IEHCTBOBAThH HA 3aTPOHYTHIN HINEMUEH
yY4aCTOK U OKa3bIBaTh TEPANEBTHYECKUI 3S(PQPEKT, MU ero KOJMYECTBEHHOE pacIpereiieHHe
MOJIOKUTENIBHO KOPPEIUPOBAJIO CO CTEIEHBIO UIIEMUU.

Hpumep S. OxpamuBanue ¢ wucnoan3opanneM HE ans  o0napyxkenus
THCTOJIOTHYEeCKUX H3MeHeHHH

Kppic B kaxxzmol rpynmne noaBepraju AeKanuTaluyd 4epe3 24 4 Mocie WUIIEeMHU U B
NOJIyYeHHOM OO0pasle TOJIOBHOIO MO3ra BOJNM3M XHA3Mbl 3pPUTENBHOTO HEpBa  JIENaJH
(dpoHTanPHBIE pa3pe3bl, Mojdydas cpe3bl TommuHON npuMepHo 4 mMMm. Cpesbl pukcupoBaiy,
ucnone3yst  10%-ublit  pacTBOp (¢opMannHa, U OOE3BONKHUBAIM CIHUPTOM C TPATUCHTOM
koHueHTpanuu ot 70% mo 100%. Cexuuu nBaxabl MONBEPTail MepMeaduIn3aliui B KCUIIONE U
norpyxanu B napaduH. [TapapuHoBbIN OJOK OCTOPOKHO MOAPE3ANH, 3aKPEIUISUIA B CTAHKE IS
NoJlyueHus: napauHOBBIX CPE30B M T'OTOBHIIM Cpe3bl TOMIIUHON 4 MKM. IlapaduHOBBIE Cpe3bl
MOJIHOCTBIO Pa3BOPAYMBANIN, NPUKPEIUIAIN K YACTOM U CYXOH CTEKJISTHHOMN IJIACTUHKE U XPAaHUIIU
B xojonwibHUKe npu 4°C. BBINOIHAMN TpaIuLMOHHOE OKpaluBaHue ¢ ucnonb3oBanueM HE u
pe3yJIBTaThl OKPAIINBAHKS HAOIIONAIH C TPUMEHEHHEM CBETOBON MUKPOCKOITHH.

Pesynprarel skcnepuMeHnTa mnokazaHbl Ha Dur. 6. HepBHbIE KJIETKM TKaHU TOJIOBHOTO
MO3Ta HOPMAJIBHOTO JKMBOTHOTO JEMOHCTPUPOBAIN YETKOE SApO, CHEPHUECKYIO SAEPHYIO U
HETIOBPEXK/ICHHYIO SIIEPHYI0 MeMOpaHy. TkaHH ¢ MOBPEXKISCHHON HIIEMHUell CTOPOHBI FOJIOBHOTO
MO3ra KpbIC C MIIEMHUEN U3 IPYIIbl MOJAENbHBIX )KMBOTHBIX JEMOHCTPUPOBAIU TSKENbIH HEKPO3
HEpPBHBIX KJIETOK, HaOyxaHHWEe KJIETOK, KOHIEHCALMIO SIeP, PBIXJIYI0 M CJIErKa OKpPALICHHYIO
LUTOIJIa3My U BaKyoJlM3alMio0. B ciydae rpynmsl ¢ TepaneBTUYECKUM BBEIEHHWEM U TPYIIBI C
npoduIakTHUeCKUM BBeAeHneM rmnentuaa PS B poze 10 mr/kr HaOmomanu 3HaYUTENTbHOE
yAyYIIEHHE BBIIEYMOMSHYTHIX MAaTOJOIMYECKUX W3MEHEHHH, M Pe3yJIbTaThl ObUIH 3HAYUTENBHO
Jydlle, 4eM y TIPynn C BBEAEHUEM IMOJIOXKHUTENBHOIO JIEKAPCTBEHHOIO CPEACTBA - PacTBOpa
Enbipu nns unbveximii, NA-1 u YE-NA-1 (10 mr/kr).

IIpumep 6. Ouenka ocTpoi TOKCHYHOCTH
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TectupoBaHuss OCTpOIl TOKCUYHOCTH MPOBOAWIU Ha Kpbicax. IlomyueHHbIE pe3ynbTaTbl
nokasany, 4to PS5 He oka3bIBajl HMKAKOTO JIETAJIBHOTO 3(pdexra u apyrux sBHBIX TOKCHUYECKUX
no0o4HbIX 3¢ dexToB Ha KpbIC B 103€ 200 MI/KT Macchl Tena.

Hpumep 7. llpuroroBienue THOPUIHZHPOBAHHBIX KOMIIO3MLMHA HA ocHOBe PS

Hwuwxe ommcan cnoco® NPUTOTOBNEHHS JIMOPWIN3UPOBAHHBIX  KOMIIO3ULMH  C
UCTIOJIb30BAHUEM TpErajio3bl B KadeCTBE TUIMYHOTO HATOJHUTENS U pPacTBOpa apruHUHA B
KauecTBe TUNMHUYHOrO peryaupyromero pH arenra. [pyrue nuodunrsupoBaHHbIE KOMIO3HLIUU
TOTOBUJIM aHAJIOTHYHBIM 00pa3oM.

[Tpurorosnenue TMOGUIM3UPOBAHHON KOMIIO3HLIMU Ha OCHOBE PS5 BKIFOUaso cnenyromue
CTaIuu:

NpUroToBiieHNe 5%-HOro pacTBOpa apruHUHA AJIS UCIIOJIb30BAHMS,

B3BEIIMBAaHUE TPeOyeMbIX KOJMYECTB TPErajo3bl W mnentuna PS5, cOOTBETCTBEHHO, H
nobasnenne 80% oOIIEero KOJIMYECTBa BOABI JJII MHBEKUUN C MEPEMELIMBAHUEM IO TOJIHOTO
pacTBOpEHUS],

nobaBjieHHe pacTBOpa apruHuHa U noaseneHue pH no 6,5+0,5;

nobaBieHe BOABI 10 MOJIHOTO 00beMa P PABHOMEPHOM IEePEMELINBAHNY,

npoBeneHne (PUIBTPOBAHUS C UCIOIB30BaHUEM (UIBTPOB ¢ AuameTpoMm mop 0,45 MM u
0,22 MKM, COOTBETCTBEHHO;

BHECEHME (pUIIbTpaTa BO (PIaKOH C YACTUUHON YKYIOPKOIA,

NpOBeIeHHe BaKyyMHOH JMo(QWIM3alMy, BKIOHYArOmell B cebs mpenBapuUTesbHOE
3amopakuBanue npu -30°C B tedyenue 3 u, cybmumarmto npu -20°C B Teuenue 3 4, -10°C B
teuenue 5 4 u 5°C B reuenue 10 u; u nosTopHyto cyuky npu 30°C B Teuenue S u;

NPOBE/IeHNEe BAaKyyYMHOM repMeTH3alu; U

HAJIOXKeHNE KOMOWHHPOBAHHOW aTFOMUHUEBON-TNIACTUKOBOHN KPBIIIKH.

IIpumep 8. BuusiHue pa3HBIX HanoJHUTedell Ha ¢opMy H CTAOHIBHOCTH
JUO(PUIN3NPOBAHHBIX KOMIO3ULIMUA HA OCHOBe PS

Metoa TecTupoBaHusI

JUisl OLIEHKM BIUSIHHSI HAMOJHUTENEH Ha (popMy M CTaOMIIBHOCTH JTHOGUIM3HPOBAHHBIX
KoMno3uuuii Ha ocHoBe PS5 Obuim BbIOpaHBl pasHble HamomHUTe H. OOpasibl MOMEInanud B
Kamepy IJisl UCTIbITaHui Ha cTabuibHOCTh npu 60°C Ha 2 Henenu W B KOHIE MEPBOH M BTOPOH
Henesb, COOTBETCTBEHHO, OoTOMpanyu mpoly Uil IeTeKTHpOBaHUs. B kadecTBe HamonHUTENEH
UCIOJIb30BAIM TPErajo3y, LUKJIONEKCTPUH, MAHHUT, JIAKTO3y M IIIOKO3y, COOTBETCTBEHHO, U

OLICHUBAJIM CBOWCTBA, MPO3pAa4HOCTb W LBET pactBopa, pH, mpumecu u coxmepxanue PS5 B
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pa3NUYHBIX 00pasLax.

Tabnuua 3. HamonHuTen! 1 UCTIONb3yeMble KOJTMYECTBA

Howmep tecra 0 1 2 3 4 5
P5 0,20r 0,20 r 0,20r 0,20 r 0,20r 0,20 r
Hanonnurens / Tperanoza |Luxnonekctpun| Mannut | Jlakrosa | Imroxosa
10r 1,0r 1,0r 1,0r 1,0r
Bona 20 mn 20 mn 20 mn 20 M 20 mn 20 mn
O6wem/pnakoH 1 mn 1 mn 1 mn 1 M 1 M 1 mn

Tabnuua 4. MHpOopMaIis OTHOCUTENEHO PEareHTOB, UCTIONB30BAHHBIX B MpUMeEpe 8

Cepus Ha3Banue CreneHb YHCTOTHI IIpousBogurtenn Ne mapTuu
CuHnre3upoBanu u
CremneHnb YUCTOThI «IIST CQ-04-
1 P5 nony4yanu B Hangzhou
HHBEKIUI ) 00317
Zhongtai
®dapmanieBTUUECKAs )
2 Tperanoza Pfanstiehl 38540A
CTETEeHb YUCTOTHI
I'uppoxcunponu- ) i )
; . ®dapmareBTHueCKast Binzhou City Zhiyuan, |[20160309-
eTa-
CTEeTEeHb YUCTOTHI Shandong Province 1
LIUKJIONIEKCTPUH
®dapmarieBTHUECKAS Nanning Chemical
4 Mannut ‘ F431C
CTEIEeHb YUCTOTBI Pharmaceutical
DapmaLeBTUYECKAs 3 )
5 JlakTo3a Zhenjiang fukang Biology | 20160510
CTETEeHb YUCTOTHI
dapmaneBTHUECKAS Xiwang Pharmaceutical
6 I'mroxo3a 201605133
CTETNeHb YUCTOTHI Industry
CreneHb YHCTOTHI «IJIS
7 AUETOHUTPHIT Mereda
xpomatorpadpum
Tpudropykcycnasi| CreneHb YUCTOTHI «IJIS
8 Mereda
KUCJIOTa xXpomatorpadpum

MeTton oneHKH

BremHuii BUz - MpOBOAMIMN BH3YyaJIbHOE 00CIeI0BaHNE 00Pa3LOB, U OKUAAETCS, YTO OHU

OyayT npeacTaBsATb COOO0I Oenble PhIXJIble THOPUIM3NPOBAHHbBIE MACCHI UJTH MTOPOLIKH.

3AMEHSAIOIIHNMI JUCT




32 CKOppeKTUPOBAaHHOE OMHCAHUE N300PETCHHSI

IIpo3payHoCcTh M LBET pacTBOpa - OOpas3el pacTBOPSIOT, HCIONb3ys | MIJI BOABI.
Osxupaercs, 4To pacTBOp OyAer mpo3padyHbIM U OeclBeTHBIM. Eciu pacTBOp MyTHBIH, TO €ro
CPaBHHBAIOT C pacTBOpoM craHaapra myTHocTu Ne 1 (merox 1 Obmero npasuia 0902), u oH He
AOoKeH ObITh OoJiee MyTHBIM, Y€M pPacTBOP CTaHAapTa. Eciam pacTBOp MMeEEeT OKpacKy, TO €ro
CPaBHMBAIOT C PacTBOpOM cTaHmapTa skentoro msera Ne 1 (Kuraiickas dapmakonest IV, nepsbiii
METOJ), ¥ OH He TOJI’KEH OBbITh OKpallieH B OOJNbIIEH CTEeNeHH, YeM pacTBOP CTaHAAPTA.

pH - u3mepeHue st pacTBOpa, YHOBJIETBOPSIIOIIETO TPEOOBAHUSM IO MPO3PAYHOCTH H
OKpacke, BBINONHAT cO ccbulkoil Ha Meron 0631 «OmnpeneneHne KOHLIEHTpALMU PacTBOpPay
Kwuratickoii papmakornen IV.

[Ipumecn - H3MEpPEHHE BBIMOJNHSIKOT C HCHOJIb30BAHHUEM  BBICOKOA(P(EKTUBHON
JKUJIKOCTHOM XpoMaTorpaduu B CIENYIOMUX YCIOBUAX XpoMaTorpagpupoBaHHUs:

kojionka: Agilent C18 (4,6 mm x 150 MM, 5 MKM);

noaswkHast Basza: A: 0,065% TFA - Boga; B: 0,05% TFA - atieroHUTpUIT,

3IOUPOBAHUE. TPaAuEHTHOE 3moupoBanue, oT 0 1o 30 muH 5-65% B;

CKOpOCTh ToToKa: 1,0 Mi1/mMuH,

TeMmeparypa konoHku: 36°C;

JUITMHA BOJIHBI JUJIs1 AETEKTUpOBaHust: 220 HM,

BBOAUMBII 00beM: 10 MKII.

Hasecky nentuna PS5 pactBopsA0T B BOze, NOay4asl pacTBOP, COAEPIKAIIUN MPUMEPHO 2
mr nentuaa PS B 1 M1, B kauecTBe KOHTPOJBHOT'O pacTBOpA.

OOpaser; pacTBOPSIIOT B BOAE M Pa30aBIISIOT, IOIy4asi paCTBOP, COAEPIKAIIUIl TPUMEPHO 2
Mr B 1 MJI, B Ka4eCTBe TeCTUpPyeMOoro obpasma. 10 MKJI 3TOro pacTBOpa BBOIST B JKUAKOCTHOM
xpomarorpad u perucTpupyroT Xpomarorpammy. CopmepikaHue pPaCcCUMTBHIBAIOT HCXONS U3
IUIOINAAM THKa BHELIHErO CTaHmapTa il mpuodopa, a KOJIMYECTBO NMPUMECEH pPaCCUUTBHIBAIOT
METOI0M HOPMaJIM3aLUH TUIOIaeil.

Hakoner, mpo3paqHOCTh TecTHpyeMoro obpaslia ONpeAessitoT IMyTeM CPaBHEHUS C
Pe3ybTaTOM U3MEPEHUs MTPO3PAUHOCTH PACTBOpa CTaHAApTa MyTHOCTH.

Pe3yabTaThl 3KCIEpHMEHTA

Tabnuna S. Baustaue pa3HbIX HaoOMHUTENIEH HA GOpMY U CTaOMIIBHOCTD JTHO(PMITN3UPOBAHHBIX

koMno3uuui Ha ocHose PS5 (B 0-e cyTkn)

CxkpuHHHT HaronHUTeNeH (B 0-€ CyTKH)

Howmep IIpospaunocts Conepsxanue
Hanonaurens | BHemnHwuit BUn pH ITpumecu
TecTa U LIBET pacTBOpa PS5 (%)
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benas pexnas
IIpo3paunslii u He
0 / IO UITU3HP. 5,88 | 109,27%
OecLBETHBII OTpeAeeHbl
macca
benas pexnas
IIpospaunslii u He
1 Tperanoza IO HITH3HP. 5,83 | 105,34%
OecLBETHBIH OTIpeeNIeHbI
macca
benas pexnas
Iuxkmo- IIpo3paunslii u He
2 IO UITA3HD. 598 | 103,97%
JOEeKCTPUH OecLBETHBIH OTIpeeNIeHbI
macca
benas pexnas
IIpo3paunslii u He
3 MaHnHuT IO UITHA3HD. 590 | 111,40%
OecLBETHBIH oTpeseneHbl
macca
benas pexnas
IIpo3paunslii u He
4 JlaxTo3a IO UITHA3HD. 5,70 | 107,60%
OecLBETHBIH oTpeseNeHbl
macca
benas pexnas
muodpumsup. | Ilpo3paunslii u He
5 I'mokoza 5,73 100,88%
Mmacca OecLBETHBIN OTIpeENIEHbI
(cnexxaBrasicst)

Tabmuua 6. BiausiHue pasHbIx HaromHUTENel Ha GopMy B CTAOMIIBHOCTD JTHO(MIM3UPOBAHHBIX

KOMIO3UIMiT Ha ocHOBe P5 (uepes 1 Hemenro)

Cxkpunusr HanonHurene (mpu 60°C B Teuenune 1 Hemenn)

Makcum. Bce
IIpospaunocts |3Haue- | Conepka-
Howmep | Hanonuu- COAEpKaHUE | IpU-
Breirnui Bun U LBET HHEe Hue P5
TecTa TeJb OTHEJbHOU MecH

acTeopa H %
P P P () npumecu (%) | (%)

benas perxnas
suopunuszup. | Ilpo3paunbiii
0 / b P posp 6,07 107,91 0,53 1,04
Macca (cierka | u OeCLBeTHBIH

CJIeXKABILASICSI)
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benas peixnas
IIpo3paunelii
1 |Tperanosa| muopumusup. 5,76 105,35 0,21 0,30
1 OeCIBETHBII
macca
benas prxnas
uxino- IIpo3paunsiii
2 THOGUITH3HP. 5,89 102,42 0,89 1,36
JOEeKCTPUH U OeCIIBETHBII
macca
benas peixnas
IIpo3paunslii
3 MaHHUT | JHOGUITU3UD. 6,09 103,05 1,34 3,91
u OeCIBETHBII
macca
benas pexnas
IIpo3paunelii
4 JlakTo3a | nmuoduausup. 5,57 64,89 10,47 38,82
1 OeCIBETHBII
macca
IIpo3paunslii,
Kenrasa macca
a oKpacka
5 I'moxo3a | (3HAYUTENBHO 4,62 57,58 75,28 75,51
TEMHEe
CJIeXKABILASICSI)

sxentoro NelO

Tabnuua 7. BausiHue pa3HbIX HarogHUTENEH Ha GOopMy U CTaOMIIBHOCTD JTHOPUIN3UPOBAHHBIX

KoMro3uiuit Ha ocHoBe PS5 (uepes 2 Henenn)

CxpunuHr HanonauTenei (npu 60°C B TeyeHue 2 Henenb)

Maxkcum. Bcee
IIpo3paunocts |3Haue- | Conepxa-
Howmep | Hanonuu- COEpKaHue | Ipu-
BHuenrHuii Bun U L[BET HUE Hue P5
TeCcTa TeNb OTZIEJIbHOM MECH
pacTBopa pH (%)
npumecu (%) | (%)
benas pexnas
quopunuszup. | IIpo3paunbiii
0 / b P posp 5,77 106,97 0,72 1,34
Macca (cierka | u 0eClBeTHBIH
CJIeXKABILASICS])
benas pexnas
IIpo3paunelii
1 |Tperanosa| auodumusup. 5,97 105,63 0,19 0,25

MaccCa

U OeCLBEeTHBII
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benas peixnas

Iuxkmo- IIpo3paunelii
2 suoduuzup. 6,30 101,04 1,01 1,72
NEKCTPUH 1 OeCLIBETHBIH
macca
benas prxnas
IIpo3paunsiii
3 MaHHHUT | JHOPUIU3UP. 6,29 102,05 1,61 4,66

u OecLBETHBIN
Macca

B 0-e cytku B kaxknoM u3 oOpas3uos (obpasuos ot Ne 0 mo Ne 5) mpumecu oOHApYKEHBI
He Obutn. YUepes | Hemenmo MakCUMaJbHOE COIEpIKaHHe OTHENbHOU mpumecu B obpasie Ne 1 (¢
Tperano3oii) cocrasnsiio 0,21%, a comepkanue Bcex npumeceit coctaBisuio 0,3%, 4to OBLIO
3HAYUTEJIBHO MEHBINE, YeM B KOHTpPOJNbHOM oOpasue (Ne 0), ykas3piBas Ha TO, YTO TPErajosa
MPOSIBJIsIAa 3HAUUTENbHOE 3aLIUTHOE IeHCTBUE.

OnHOBpPEMEHHO, YTO KacaeTcsl CopepikaHus Bcex mpumeceii B odpasue NeNe 2-5, To 6bu10
OOHApy»XEHO, 4YTO MAaKCHMAJIbHOE COEp)KaHHE OTHENbHON MpHMECH M COAEepKaHHE BCEX
npuMeceil Obuto Beime, yeM B oOpasue Ne 1 (c Tperanosoif), ykaspiBas Ha TO, YTO
LMKJIOAEKCTPHUH, MaHHUT, JIAKTO3a U INIIOKO3a YCTyNaJu Tperajo3e ¢ TOYKU 3PEHHUs 3alUTHOTO
T EUCTBHSL.

Uro kacaercs CBOMCTB, TO BCE XpaHMMble 00pas3libl C TPErajo30i, LUKIOAEKCTPUHOM,
MAaHHUTOM WJIM JIaKTO30H dYepe3 1 Henmemto mpencTaBisuid  coOOM  Oenble  pbIXJIbIe
IO UIM3UPOBAHHbBIE MAaCChl, B TO BPeMs KaKk KOHTPOJIbHBII 0Opaser ObLI clierka CIIe)aBLINMCS,
a obpaseny Ne 5 (¢ mrOKO30H) OBLT CHJIBHO CJI€KABIIUMCS, WMesl BHJ JKEJITOW MacChl
OcrapneHHble IS JaJbHEHINEro XpaHeHWs o0pasubl C TPErajgo30M, LUKJIONEKCTPUHOM WU
MAaHHUTOM 4Yepe3 2 HeAeH MPEenCTaBisIn coboitl Oenblie phIxiible THO(HIN3HPOBAHHbBIE MACCHI, B
TO BpeMsI KaK KOHTPOJIbHBIH 00paser ObUT ClIerKa CIeKABIINMCS.

Uro kacaercst pH, To He HaOMIO#ATN HUKAKOTO CYIIECTBEHHOTO M3MEHEHHUS B 3HAUECHUH
pH nst 06pasnos ¢ NeNe O u 1 uepes 1 u 2 Heneny, B TO BpeMst Kak 3HaueHHs pH nuist oOpas3ios ¢
NeNe 4 u 5 cHmkanuce yepe3 1 Henenro, a 3HadeHus1 pH st o6paszuos ¢ NeNe 2 1 3 noBbImanucey
yepes 2 Heenu.

Uro kacaercss mpoO3payHOCTH M I[BeTa, TO 4Hepe3 1 Hemenmro Bce oOpasubl ¢ NeNe 0-4
BBIIVISIIEIIH TPO3PAYHBIMHU M OECIIBETHBIMH, B TO BpeMs1 oOpaser] Ne 5 BeIIIsiies Mpo3padHbIM, HO
umen JkenTelii 1BeT. Uepes 2 Hemenu Bce oOpasipl ¢ NeNe 0-3 BeIIsimenu MpoO3pavyHbIMH U
OeCLBETHBIMHL.

HpI/IHI/IMaﬂ BO BHUMAHUEC MPUBCACHHLIC BbILIC OLUCHKU C TOYKH 3PpCHUA BHCIIHCTO BUJA,
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IIPO3pavyHOCTH M LIBETA PacTBOpa, 3HaueHus pH, conmepkaHus mpumeceil U JE€KAPCTBEHHOIO
CpEeACTBa, B KaU€CTBE HAMOJHUTEINS Uil JAJIbHEHIIINX TeCTUPOBaHUN OblL1a BBIOpaHa Tperanosa.

IIpumep 9. BuusiHue KoJHYecTBA Tperaao3bl Ha ¢opMy H CTa0HJIBbHOCTH
JHO(PUIN3HPOBAHHON KOMNO3UIIUM HA ocHOBe PS

OuenuBanu popmy JTHODHUIN3UPOBAHHBIX KOMIIO3ULMI Ha OCHOBE PS, ncmone3yst pasHble
KOJINYECTBA TPEerayio3bl. B kauecTse MeTONOB NETEKTUPOBAHUS NMPUMEHSUIN METOIbI, ONMHCAHHbIE
B Ipumepe 8.

Tabmuua 8. CoctaB 00pa31oB U3 SKCIEPUMEHTA | IO CKPHHUHTY KOJIMYECTBA TPEraio3bl,

B KOTOpOM cooTHoweHue PS:tperanosza cocrasmisier 1.0, 1:0,25, 1:0,5, 1:0,75 u 1:1

Homep Tecta 0 1 2 3 4
P5 0,20r 0,20r 0,20 r 0,20r 0,20r
Tperanoza / 50 mr 0,10r 0,15r 0,20r
Bona 2 M 2 M 2 Mn 2 Mmn 2 Ma
Ob6bem/pakoH 100 MK 100 MK 100 MK 100 MK 100 MK

Tabmuma 9. Cocras 06pa3uos u3 3kcrnepuMenTa Il Mo CKpUHUHTY KOJIMYECTBa TPErano3sl,

B KOTOpOM cooTHowenue PS:tperanosa cocrasuster 1:1,5, 1:2, 1:3, 1:4u 1:5

Howmep Tecta 5 6 7 8 9
P5 0,10 T 0,10 T 0,10 T 0,10 0,101
Tperanosza 0,15t 0,20 0,30r 0,40 r 0,50r
Bona 2 mn 2 Mn 2 mn 3 M 4 mn
O06bem/(pnakoH 100 MK 100 MK 100 MK 150 mxn 200 MK

Kasxneiii obpasen nmomernaan B KaMepy Uil HCIIbITAaHUH Ha ctabuibHOCTH Tipu 60°C Ha 2
Helelnu W B KOHIE TNEpPBOH W BTOPOH Henenb, COOTBETCTBEHHO, OTOMpanu mpoly s
nerexktupoBaHusi. CBolCTBa, MPO3PayHOCTh M LBET pacTBopa, pH, conmepskanue mpumeceil u
JIEKAPCTBEHHOTO CPENCTBA IUIA PAa3HBIX OOpPa3LOB OIEHUBAIM MPHUMEHUTEIBHO K Pa3HbIM
cooTHoeHusiM PS:Tperanosa.

Tabnmuna 10. Pesynsrars! skcriepuMenTa [ mo CKpUHUHTY KOJTMYECTBA Tperaio3sl (B 0-e CyTkn),
IPY 5TOM BHOCHMO€ KOJIMYECTBO cocTaBisieT 10 Mr/(hIakoH U HCTIONB3YIOT (PJIAKOHBI EMKOCTBEO

7 M

OkcriepuMeHT | Mo CKpUHUHTY KOJIHYECTBa Tperano3sl (B 0-e CyTku)
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Maxkcum. Bce
IIpospaunocts |3Haue- | Conepka-
Howmep P5: ComepKaHue | Ipu-
Buemnuii Bun U BET HUE Hue P5
TecTa | Tperanosa OTAEJIBHON MecHu
pacTBopa pH (%)
npumecu (%) | (%)
benas peixnas
IIpo3paunslii
0 / O UITU3HUP. 5,92 91,19 0,10 0,10
1 OeCLIBETHBIM
macca
benas peixnas
IIpo3paunslii
1 1:0,25 | nuodunumsup. 5,89 88,15 0,10 0,10
1 OeCLBETHBIM
macca
benas pexnas
IIpo3paunerii
2 1:0,5 IO UITA3HD. 5,73 89,68 0,10 0,11
1 OeCLBETHBIM
macca
benas pexnas
IIpo3paunerii
3 1:0,75 | nuodunmsup. 5,89 87,18 0,09 0,10
1 OeCLIBETHBIM
macca
benas peixnas
IIpo3paunelii
4 11 IO UITHU3HD. 5,93 88,84 0,08 0,10

MaccCa

U OeCLBETHBII

2

2

2

Tabmuua 11. Pesynbrarsl sxcniepumenTa | o CKpUHHMHTY KOJIMYeCTBa Tperanossl (uepes 1

HEJIeIO)

OkcnepuMeHT | Mo ckpuHUHTY KoJruecTBa Tperanosbl (pu 60°C B Teuenue 1 Henemnn)

Maxkcum. Bce
IIpospaunocts | 3Haue- | Conepka-
Howmep P5: COAEp:KaHue | Ipu-
Bremnuit Bua U [[BET HUE Hue P5
TecTa | Tperajnosa OTAENBHON | MecH
pacTBopa pH (%)
npumecH (%) | (%)
benas perxnas
muopunmusup. | IIpo3paunsiii
0 / b P posp 6,10 87,68 0,65 1,78
Mmacca 1 OeCLIBETHBIN

(cnesxaBimasicst)
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benas perxnas
mnopmmsup. | Ilpospaunstit
1:0,25 6,53 85,34 0,51 1,27
macca 1 OeCIIBETHBIH
(cnexaBasics)
benas pprxnas
muopumusup. | [Ipo3paunsiii
2 1:0,5 ¢ P posp 6,40 89,56 0,23 0,48
Mmacca U OeCIIBETHBII
(crnexaBrasicsi)
benas peixnas
muopumusup. | IIpo3paunsiii
1:0,75 b P posp 6,22 89,87 0,18 0,21
Macca 1 OECIIBETHBIH
(cnesxaBrasicst)
benas peixnas
mnopmmmsup. | Ilpospaunsrit
4 11 6,16 87,61 0,17 0,17
Mmacca 1 O€CIIBETHBIH
(cnesxaBrasics)

Tabnuma 12. Pe3ynbrarsl skcriepuMeHTa [ Mo CKpUHUHTY KOJIMUECTBa Tperajo3bl (depes 2

He/eJn)

OkcnepuMeHT I o ckpuHUHTY KonmuecTsa Tperajio3sl (nmpu 60°C B TeueHue 2 Henenb)

Makcum. Bcee
IIpo3paunocts |3Haue- | Conepxa-
Howmep P5: colep:KaHue | Ipu-
BuemHuit BUa U LIBET HHE Hue P5
TecTa | Tperanosa OTAENbHOMN MeCH
pacTBopa pH (%)
npumecu (%) | (%)
benas perxnas
mrnopmmsup. | Ilpospaunsrit
0 / 6,88 87,91 0,88 2,74
Macca 1 OeCIIBETHBII
(cnesxaBimasicst)
benas peixnas
mrnopmmsup. | Ilpospaunsrit
1:0,25 6,97 87,48 0,51 1,15
Macca 1 O€CIIBETHBIH
(cnesxaBrasics)
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benas perxnas

mnopmmsup. | Ilpospaunstit

2 1:0,5 6,89 92,77 0,37 0,88
macca 1 OeCLIBETHBIH
(cnexaBasics)
benas pprxnas
muopumusup. | [Ipo3paunsiii
3 1:0,75 ¢ P posp 6,77 90,66 0,29 0,52
Mmacca 1 OeCLIBETHBIM
(cnesxaBLiasicst)
benas peixnas
muodumusup. | I[Ipo3paunsbrii
4 1:1 P posp 6,81 91,10 0,26 0,47
Macca 1 OeCLBETHBIM
(cnesxaBrasicst)

Tabnmuna 13. Pesynsrarsl skcriepuMenTa Il mo CKpHHHUHTY KOJIMYECTBA TPErao3bl, IPH 3TOM

BHOCHMOE KOJIMYECTBO COCTABIISIET 5 MI/(DJIAKOH U UCTIONB3YIOT (DITAKOHBI EMKOCTBIO 7 MII

OxcnepumeHT Il MO CKpUHUHTY KOJTMYeCTBa Tperajossl (B 0-€ CyTKH)

Makcum. | Bce

COZIep’KaHH | TpH-

Howme IIpospaunocr | 3naue | Comepxa
Tperanosa :P e Mec
P Buemnuii Bun b U LIBET -Hue | -Hue P5
5 OTHENbHOM | |
TecTa pacTBopa pH (%)
npumecu | (%)
(%)
IIpo3paunsrii
benas pexnas
5 1:1,5 u 5,98 | 106,63 0,03 0,03
TOGUIU3NP. Macca
OeclBeTHBIH
IIpo3paunelii
benas pexnas
6 1:2 u 589 | 97,19 0,05 0,05
TropUIM3Np. Macca
OecuBeTHBIN
IIpo3paunelii
benas pexnas
7 1:3 u 592 | 94,95 0,05 0,05

2 > 2

TropUIM3Np. Macca
OecLBETHBIH
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IIpo3paunelii
benas pexnas
8 1:4 u 5,83 | 99,88 0,03 0,03
nuohuIM3Np. Macca
OecLBEeTHbII
IIpo3spaunslii
benas pexnas
9 15 u 5,86 | 101,34 0,04 0,04
TUOPUIHU3UP. Macca
OecLBETHBIH
OxcnepumenT Il o ckpuHUHTY KonndecTBa Tperaossl (pu 60°C B TedueHue 1 Henenn)
Makcum. | Bce
Coep KaHu | TpH-
Howme IIpospaunocrt | 3naue | Comepxa
Tperanosza :P e Mec
p BHemrnuii Bug b U [IBET -HHue | -Hue P5
5 OTHENBHOU | |
TecTa pacTBopa pH (%)
npumecu | (%)
(%0)
IIpo3paunelii
benas pexnas
5 1:1,5 u 6,18 | 98,13 0,23 0,30
nropuIM3Np. Macca
OecLBETHBIH
benas perxnas IIpo3paunelii
6 1:2 muodmmsnp. Macca u 6,95 90,87 0,19 0,35
(cnexasrasicst) OecuBeTHBIN
benas ppxnas IIpo3paunslii
7 1:3 TUOPUIU3UP. Macca u 6,64 87,27 0,17 0,30
(cnexxaBuasicsi) OecLBeTHBIN
benas perxnas IIpo3paunsrii
8 1:4 muodumsnp. Macca u 6,78 93,75 0,22 0,33
(cnexxaBrasicst) OeclBeTHBIH
IIpo3paunerii
benas pexnas
9 15 u 6,33 | 95,45 0,23 0,31
TropUIM3Np. Macca
OecLBETHBIH

OxcnepumenT 1l o ckpuHUHTY KonudecTBa Tperanossl (nmpu 60°C B TeueHne 2 Henenb)
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Makcum. | Bce
Howme IIpospaunocrt | 3naue | Comepka | conepkaHu | Mpu-
Tperanosza :P
P 5 Bremnuit Bun b U LIBET -Hue | -Hue PS5 | eomnoin | mec
TecTa pacTBopa pH (%) IpUMeCcH u
(7o) (o)
benas ppxnas
IIpo3paunslii
o um3up.
5 1:1,5 u 6,83 | 94,59 0,30 0,59
Macca(CcleKaBIascs
OecLBETHBIH
)
benas perxnas IIpo3paunelii
6 1:2 muodumsnp. Macca u 6,99 91,89 0,26 0,55
(cnexxaBimasicst) | OecrBETHBIH
benas perxnas IIpo3paunerii
7 1:3 muodumu3up. Macca U 7,20 86,25 0,27 0,52
(cnexxaBimasicst) | OecIBETHBIH
benas perxnas IIpo3paunelii
8 1:4 muodumsnp. Macca u 6,88 92,82 0,23 0,46
(cnexaBmiasicss) | OecIBETHBIMH
IIpo3paunslii
benas ppxnas
9 1:5 u 6,95 | 94,42 0,23 0,47
TropuIM3Np. Macca
OecLBETHBIH

Kaxnprit oOpaser nomemanu B KaMepy AJisl UCTIbITAaHUHA Ha cTadmibHOCTD pu 40°C Ha 3
Mecsilla MU B KOHLIE NEPBOTO M TPEThEro MeCsla, COOTBETCTBEHHO, OTOHMpanu mpoly s
nerexktupoBaHusi. CBolcCTBa, MPO3PayHOCTh M LBET pacTBopa, pH, conmepikanue mpumeceil u
JIEKAPCTBEHHOTO CPENCTBA IUIA PAa3HBIX OOpPAa3LOB OIEHUBAIM MPHMEHUTEIBHO K Pa3HbIM

cooTHoweHusiM PS:Tperanosa.

Tabmuua 14. Pesynbrarsl skciepumenta I mo ckpuHuHTY KonmudecTsa Tperajiossl (40°C),
IpU 3TOM BHOCHMOE KojimuectBo coctasisier 0,1 mu (10 mr/¢pnakoH) U HCTIONB3YIOT (HIAKOHBI

€MKOCTBIO 7 MIJT

CxpunuHr konuuectsa HanojgauTess (pu 40°C B Teuenne 1 mecsna)
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Maxkcum. Bce
IIpospaunocts | 3Haue-| Coneprxa-
Howmep P5: COIEpKaHue | IIpu-
BHemnuit Bun U [BET HUE Hue P5
TecTa | Tperanosa OTAENbHON MeCH

acTBOpa H %
p p p (o) npumecu (%) | (%)

benas prixnas
IIpo3paunsrii
0 1:0 muoduusmp. 7,05 91,52 0,98 1,09
U OeCIIBETHBII

macca

benas peixnas
IIpo3paunsrii
1 1:0,25 | nuodumusup. 7,08 86,94 1,07 1,16
1 OeCIIBETHBII

macca

benas pexnas

mopummsup. | Ilpo3paunsrit

2 1:0,5 707 | 91,43 0,85 0,92
Mmacca 1 OeCLIBETHBIM
(cnexxaBrasicst)
benas pexnas
muodumusup. | [Ipo3paunbiii
3 1:0,75 P TPOP 6,99 | 90,36 0,84 0,92
Mmacca 1 OeCLIBETHBI
(cnexxaBrasicst)
benas ppxnas
modunmsup. | IIpo3paunslit
4 1:1 6,94 90,36 0,80 0,88
macca U OeCLIBETHBII
(cne>xaBrasicsi)
BriBoabI

Uro kacaercsi TmpuUMecCel, TO cOmepskaHue mpuMecell (MakCHMaJlbHOE CONepikKaHue
OTAENbHON MPUMECH U COAEpIKaHWe BCexX mpumecei) B oOpasuax ¢ NeNe 1-9 mocne xpaneHus
npu 60°C B Teuenne | wnm 2 Hexenb ObLIO 3HAYNUTENBHO MEHBIIE, UeM TAaKOBOE B KOHTPOJIBHOM
obpasue (Ne 0), ykasbiBasi Ha TO, YTO TPErajgo3a MPOsIBIIsIa 3SHAYUTEILHOE 3aIUTHOE NEHCTBHE.

Uro kacaercss skcnepumenta I (PS:tperamosa cocraemser ot 1:0,25 nmo 1:1), To ¢
yBEJIMUEHUEM KOJMUYECTBa TPErajo3bl CONEp’KaHHWE IpPUMeCeil IOCTENEeHHO YMEHBIIANOCh,
yKa3bIBas Ha TO, YTO 3ALIUTHOE AEHCTBHUE TPErajao3bl MOCTENEHHO YCUINBAIOCh.

Uro kacaercst skcnepumenTa Il (P5:tperanosa cocrasmsier or 1:1,5 mo 1:5), To ObuIO

O00OHapy»KEHO, YTO HET HUKAKOW 3HAUMMOMN Pa3HHLbI B COIEPKaHUM NMpUMecel B oOpasiax ¢ NeNe
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5-9 u obpasue Ne 4 (rme PS:Tperanosa cocrasusier 1:1) B KOHIe TepBOH WM BTOPOH HEIEINH,
yKa3bIBasl Ha TO, YTO 3aLIUTHOE JEHCTBHE TPErajgo3bl OOJNbIIE HE YCUITHBAJIOCH.

Takum 00paszom, MOAXOASIINM OKa3aJ0Ch COOTHOIIEHHE PS5 u Tperanossl, cocTaBisioLiee
I:1.

Uro kacaercsi pH, To Habmonanu u3MeHeHue B 3HadeHun pH s kakmoro obpasua u
KOHTPOJIbHOTO oOpasua, koropblie XxpaHwiu npu 60°C B Teuenue 2 Hemesnp wim mnpu 40°C B
TEUEHHE OJJHOTO MeCsLa, T.€. YBeIUUYeHue OT npumMepHo 6,0 1o npumepHo 7,0, 4TO yKa3bIBajIO HA
TO, YTO LejecooOpasHo M00aBUTh B KOMIO3UIMIO Oydep mns noamepxkanus pH ¢ menbro
crabunn3npoBaHust 3HaUeHus1 pH.

IIpumep 10. Bumsinne pasHeix pH Ha npo3spayHoCcTb pacTBOpa H COAep’KaHHE
NpUMeceH B THO(PUIN3HPOBAHHBIX KOMIO3HLHSX

OuenuBanu BiIMsiHUE pa3HbIX 3HaueHU pH Ha mpospadHOCTH pacTBOpa M COAEp:KaHUE
npuMeceii B JTHOQUIM3HPOBAHHBIX KOMIO3ULMAX. B KauecTBe METONOB NE€TEKTHPOBAHUS
HCIOJIb30BAJIM METO/bI, ONTMCAHHBIE B IpUMepe 8.

JxcnepumeHT l. PerynupoBanue pH koMmo3uumid ¢ HCNOJIB30BAHHEM JIHMOHHOM
KHCJIOTBI H ABY3aMelleHHOro ¢gocdara HaTpust

Tabnuma 15. CocraB 0Opa3noB U3 skcnepuMenTa I mo ckpuHuHry nuamasoHa pH, korma

pH xomno3unuu noasBoauaud A0 npumepHo 4, 5, 6, 7 u 8, UCHOAB3ysl JIUMOHHYIK) KHUCJIOTY U

ABy3aMeIleHHbIi pocaTr HaTpus

Howmep tecta 0 1 2 3 4 5
3nauenne pH 5,43 4,10 5,00 6,04 6,92 7,84
P5 0,20r 0,20r 0,20r 0,20r 0,20 0,20r
Tperanoza 1,0r 1,0r 1,0r 1,0r 10r 10r
0,1 M pactBop
/ 9,71 mn 113 mn | 12,63 mn | 16,47 mn | 23,45 mn
JIUMOHHOW KUCJIOTHI
0,2 M pactBop
IBY3aMELIEHHOTO / 12,29 mn 9,7 mn 7,37wmn | 3,53 mn | 0,55 mn
docdara HaTpus
Bona 20 mn / / / / /
BrocumpbIit
1 mn 1 mn 1 mn 1 mn 1 mn 1 mn
o0Bpem/iakoH

Pesynbrarel 1 aHanu3 SKcrepuMenTa |
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Tabnuua 17. Pesynsrars! skcniepumenta I no ckpunuary auanaszona pH (8 0-e cyTkn)

Cxpunusr nquanasosa pH (B 0-e cyTkn)

Maxcum. Bce
IIpospaunocts | 3Haue- | Conepka-
Howmep colepkaHue | mpu-
pH Brewnuii Bua U LBET Hue | Hue PS5
TecTa OTHENbHON | MecHu
pacTBopa pH (%)
npumecu (%) | (%)
benas peixnas
He IIpo3paunsrii
0 muoduusup. 5,73 102,46 0,10 0,11
TIOZIBOTMITU 1 OeCIIBETHBIH
Mmacca
Bbenas peixnas |[Ipo3padynoctsb
1 4,0 IO UITU3UD. <Nelmu 432 | 10231 0,13 0,13
Mmacca OecrLBeTHBIN
benas peixnas |I[Ipo3paunocTts
2 5,0 IO UITH3ND. =Ne2mu 536 | 102,12 0,12 0,12
Mmacca OecrLBeTHBIN
benas peixnas |IIpo3paynocTts
3 6,0 THOGUITH3HD. <Ne3nu 6,52 99,22 0,09 0,09
macca OecrBeTHBIN
benas peixnas |I[Ipo3paunocTsb
4 7,0 THOPUIH3HP. <Ne3nu 7,37 | 100,05 0,03 0,03
macca OecLBETHBIN
benast peixnas |[Ipo3padyHocTb
5 8,0 TUOPUITU3UP. <Ne2wu 8,20 98,39 0,05 0,05
Mmacca OecrLBeTHBIN

Tabmuma 18. Pesynsrarel skcnepumenta | mo ckpunmary amamazona pH (uepes 1

HEJIeJTI0 )
Cxpunnnr nuanasona pH (mpu 60°C B Teuenne 1 Henenn)
Maxkcum. Bce
IIpospaunocts |3Haue- | Conepka-
Howmep COZEpKaHUE | MpHU-
pH Bremnuii Bug U LBET HUE Hue PS5
TecTa - ) OIHOU MeCcHU
pacTBopa p 0
npumecu (%) | (%)
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benas perxnas
He IIpo3paunelii
0 smuodrusup. 5,87 101,28 0,18 0,23
TIOZIBOJIMITN 1 O€CIIBETHBIH
macca
benas perxnas
IIpospauHoCTh
JTUOPUITU3UP.
1 4.0 <Nelwu 431 98,72 0,79 1,72
macca
OecLBETHBIH
(cnesxaBasicst)
benas peixnas
IIpo3paynocTts
muodumusup.
2 5,0 <Nelwu 5,52 | 100,62 0,46 0,90
Macca
OecLBETHBIH
(cnesxaBiasicst)
benas perxnas
IIpo3paunocTts
muodumusnp.
3 6,0 =Nelwu 6,65 97,39 0,28 0,36
Mmacca
OecLBETHBIH
(cnesxaBimasicst)
benas perxnas
IIpo3paynocTts
muodrusup.
4 7,0 <Nelwu 7,48 98,37 0,15 0,23
Mmacca
OecLBETHBII
(cnesxaBrasics)
benas peixnas
IIpospauHOCTb
TropuIM3Hp.
5 8,0 <Ne3wu 8,40 96,66 0,15 0,15
macca
OecLBETHBIH
(cnesxaBasicst)

Tabmuua 19. Pesynsrarsl skcniepumenta I mo ckpunuary auanaszona pH (uepes 2 menenn)

Cxpunnnr nquanasosa pH (mpu 60°C B TeueHue 2 Henemb)

Maxkcum. Bce
IIpospaunocts |3Haue- | Conepka-
Howmep cozmep:kaHue | Mpu-
pH Bremnuii Bug U LBET HUE Hue P5
TecTa - ) OTHENBHON | MecCHu
acTBopa 0
P P P npumecu (%) | (%)
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benas perxnas
He IIpo3paunelii
0 smuodrusup. 5,76 102,81 0,22 0,28
TIOZIBOJIMITN 1 O€CIIBETHBIH
macca
benas perxnas
IIpospauHoCTh
JTUOPUITU3UP.
1 4.0 <Nelwu 4,36 97,13 1,16 3,40
macca
OecLBETHBIH
(cnesxaBasicst)
benas peixnas
IIpo3paynocTts
muodumusup.
2 5,0 <Nelwu 5,46 99,21 0,74 1,69
Macca
OecLBETHBIH
(cnesxaBiasicst)
benas perxnas
IIpo3paunocTts
muodumusnp.
3 6,0 <Nelwu 6,46 97,87 0,39 0,58
Mmacca
OecLBETHBIH
(cnesxaBimasicst)
benas perxnas
IIpo3paynocTts
muodrusup.
4 7,0 <Nelwu 7,27 98,99 0,17 0,32
Mmacca
OecLBETHBII
(cnesxaBrasics)
benas peixnas
IIpospauHOCTb
TropuIM3Hp.
5 8,0 <Ne3wu 8,20 95,76 0,24 0,33
macca
OecLBETHBIH
(cnesxaBasicst)

B ciyuae skcriepumenta [ mo CKpuHHHTY UCTIONB30BAIU Oy(EepHYI0 CUCTEMY Ha OCHOBE
JUMOHHOM KHCIIOTHI U JIBy3aMelneHHoro ¢ocdara HaTpusi, C MOMOIIBI KOTOpoW noasoariu pH
B nuanasoHe ot 4,0 no 8,0. 3nauenusi pH koHTpombHOTO 0Opaszua (Ne 0) u obpasuos or Ne 1 no
Ne 5 ocraBanuce mocTosHHBIMM B mpouecce xpaHeHus npu 60°C B TeueHue 2 Henenb. Kax
MOKHO BHJIETH IO pe3yJibTaTaM HaOJFONEeHUH MPO3PadHOCTH, KOHTPOJIbHBIN oOpaser (Ne 0) umen
XOPOIIYIO TMPO3PaYHOCTh, a oOpasubl or Ne 1 no Ne 4 neMOHCTPHPOBAIM HE3HAYUTENBHYIO
MyTHOCTBb. Uepe3 | Hememo wim depe3 2 HEAENU CBOWMCTBAa KOHTpOJbHOro obpaszma (Ne 0) He
U3MEHsUINCh, B TO BpeMsi Kak oOpas3ipl C moaseneHHbIM pH oOka3plBajIlCh 3HAYUTEIHHO

cnexxasmumucs. Kpome Toro, Takxke Obut0 0OHapy»XeHo, 4To npu yeBennueHun pH coneprxanue
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npuMeceil B oOpas3lax MOCTENEHHO yMEHbLIANoCh. I1o3TOMy aBTOpBI M300peTeHMs NPOBENU
skcriepuMenT Il B muama3oHe Oojiee BHICOKHMX 3HaYeHUI pH, MCMONB3ys pa3Hble PeryIupyroime

pH arenTsl.

Jxcnepumedt II.  TlopBenenne pH  Kommo3umuii ¢ HCHOIB30BAHHEM

FHCTHAHHA/APTHHHHA

Tabmuua 16. CocraB oOpa3uos u3 skcnepumenta Il mo ckpuHuHry nuanasona pH, koraa

pH xomno3unmu moaBoauiy 10 npumepHo 6, 7, 8, 9 u 10, ucrnonb3ysi TMCTUANH/apTHHUH

Howmep Tecta HO HI H2 H3 H4 HS5
3nauenue pH 5,5 7,1 7,0 7,9 8,9 9,5
P5 0,10r 0,10r 0,10r 0,10r 0,10r 0,10r
Tperanoza 0,20r 0,20r 0,20r 0,20r 0,20r 0,20r
3%-HblIi1 pacTBOp
/ 2,7 mn / / / /
TUCTUAUHA
10%-HbIit pacTBOp
/ / 80 MK 100 mxst | 250 mxa | 800 Mkt
apruHUHA
Bona 2,7 mn / 2,7 mn 2,7 mn 2,7 mn 2,4 mn
BHocumblit
150 Mk | 150 mkn 150 mxsn | 150 Mk | 150 Mk | 160 MKk
00BeM/(piakoH

Pesynbrarel u ananus skcnepumenra I

Tabmuua 20. Pesynbrarsl skcniepumenta Il o ckpununry nuamnasosa pH (B 0-e cyTku)

Cxpunusr nquamnasoHa pH (B 0-e cyTkm)

Maxkcum. Bce
Perynu-
IIpospaunocts | 3Haue- |Conepxa-| conepkaHue | Mpu-
Howmep | pyrommmii Buewmnui
pH U OBET HUE Hue P5 OTHENBbHOH | MecHu
TecTa pH BU
pacTBopa pH (%) PUMECH (%)
areHT
(“o)
benas
pbIXJast IIpo3paunslii
HO / / 5,90 | 101,13 0,22 0,26
o rmsnp. | u OeCBETHBIN
macca
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benas
3% IIpo3pauHocTh
pBIXJIast
Hl ructu- | 7,0 =Ne2wu 7,14 102,94 0,06 0,06
o ummsup.
IUHA OecLBETHBII
Macca
benas
10% IIpospauHocTh
phIXJiast
H2 apru- | 7,0 <Nelwu 6,84 98,39 0,07 0,07
muodunmsup.
HHHA OecLBETHBII
Macca
benas
10% IIpo3paynocTts
pBIXJIast
H3 apru- | 8,0 <Nelwm 7,26 100,94 0,05 0,05
muoduusnp.
HHHA OeclBETHBII
Macca
benas
10% IIpo3paynocTs
pBIXJIast
H4 apru- | 9,0 <Ne2wu 8,42 92.63 0,05 0,05
o umsup.
HHHA OecLBETHBII
Macca
benas
10% IIpo3paynocTts
pBIXJIast
H5 apru- (10,0 <Ne2wu 9,08 95,46 0,07 0,07
o ummsup.
HUHA OecLBETHBII
Macca

Tabmuma 21. Pesynsrarsl skcnepumenta 11

Mo CKpuUHUHTY nauamnasoHa pH (uepes 1

HEJNIeJI0)
Cxkpunnsar nuanazona pH (ipu 60°C B Teuenue | Henenm)
Maxkcum. Bce
Perynu-
IIpospaunocts | 3Haue- |Conepxa-| conepkaHue | Mpu-
Howmep | pyromuii Bremnuii
pH H OBET HUE Hue P5 OTHENbHOH | MecHu
TecTa pH BUJT
pacTBopa pH (%) PUMECH (%)
areHT
(“o)
benas
pbIXJas IIpo3paunsrii
HO / / 6,06 | 100,37 0,32 0,37
muodmmsnp. | u GecuBETHBIN
Mmacca
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benas
3% IIpo3pauHocTh
pBIXJIast
H1 | ructu- | 7,0 =Ne2wu 7,19 96,95 0,07 0,07
o ummsup.
IUHA OecLBETHBII
macca
benas
10% IIpospauHocTh
phIXJiast
H2 apru- | 7,0 <Nelwu 6,91 98,20 0,09 0,09
muodunmsup.
HHHA OecLBETHBII
Macca
benas
10% IIpo3paynocTts
pBIXJIast
H3 apru- | 8,0 <Nelwu 7,42 99,06 0,09 0,09
o umsup.
HHHA OeclBETHBII
Macca
benas
10% IIpo3paynocTs
pBIXJIast
H4 apru- | 9,0 <Ne3wu 8,03 93,39 0,07 0,07
muodrmsnp.
HHHA OecLBETHBII
Macca
benas
10% IIpo3paynocTts
pBIXJIast
H5 apru- |10,0 =Ne3wu 9,15 94,33 0,24 0,30
o ummsup.
HUHA OecLBETHBII
macca

Tabmuua 22. Pesynsrarsl skcnepumenta Il mo ckpununHry nuanasona pH (uepes 2

HEJIeJH)
Cxpunnnar nuanasona pH (mpu 60°Cs TedueHue 2 Henenb)
Maxkcum. Bce
Perynu-
IIpospaunocts | 3Haue- |Conepxa-| conepkaHue | Mpu-
Howmep | pyromuii Buewnui
pH H OBET HUE Hue P5 OTHENbHOH | MecHu
TecTa pH BUJT
pacTBopa pH (%) pUMECH (%)
areHT
(%0)

3AMEHAIOIIWH JIUCT
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benas
pbIXJas IIpo3paunsrii
HO / / 6,47 | 100,89 0,31 0,38
muoduusup. | u GecuBETHBIN
macca
benas
3% IIpospauHocTh
phIXJiast
H1 | ructu- | 7,0 <Ne3wu 7,22 | 103,64 0,09 0,09
muodunmsup.
IHHA OecLBETHBII
Macca
benas
10% IIpo3paynocTts
pBIXJIast
H2 apru- | 7,0 <Nelwu 7,10 | 101,57 0,11 0,11
o umsup.
HHHA OeclBETHBII
Mmacca
benas
10% IIpo3paynocTs
pBIXJIast
H3 apru- | 8,0 <Ne2wu 7,61 100,86 0,10 0,10
o umsup.
HHHA OecLBETHBII
Mmacca
benas
10% IIpo3paynocTts
pBIXJIast
H4 apru- | 9,0 <Ne3wu 8,64 91,40 0,21 0,29
o ummsup.
HUHA OecLBETHBII
macca
benas
10% [Ipo3pavHocThb
pBIXJIast
HS5 apru- |10,0 <Nedu 9,18 90,51 0,36 0,44
muodunmsup.
HHHA OecLBETHBII
Mmacca

Jns skcniepuMenTa no ckpunuHry II Obuia BeiOpana OydepHas cuctemMa Ha OCHOBE
THCTHIMHA/apTHHUHA, C TIOMOIIbI0 KoTopoil pH monBoxmnu B nuamazone ot 7 mo 10. Yepes 2
Henenu 3HaueHue pH nist konTponeHOro obpasua (HO) m3menunock (T.e. or 5,9 no 6,5), B 1O
Bpems1 kak 3HaueHus: pH s obpasuos or H1 no HS ocraBanmuce nocrosuabiMu. ConepkaHust
npuMeceil B KOHTpoIbHOM oOpasue (HO) cymecTBeHHO MOBBIIATUCH 110 CPABHEHUIO C TAKOBBIMH
B 0-e CyTkuH, B TO BpeMs Kak comepkanus mnpumeceii B oOpasmax HI1, H2 u H3 He
yBeMUUBAIHCh. [Ipo3padyHoCcTh KOHTpOsbHOTO oOpasua (HO) Obuia ynoBIeTBOPUTENBHOM, B TO

BpemMsi kak oOpasiel or H1 no HS Obun myTHBIME, ITpH 3TOM oOpaszer; H2 nmen Hanbomnplyro

3AMEHAIOIIWH JIUCT
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MyTHOCTb. Takum 00pa3om, skenarenbHo nonaepxkusarb pH B nuanasone 6,5 £0,5.

ITomumo storo, B orcyrcrBue peryaupyromero pH arenta usmenenuss pH pasHbIx
o0pa3uoB Taxke ObuH paznuyHbIMH. Hanpumep, 3Hauenue pH oOpasma Ne 2 B skcniepuMeHTe 1o
CKPUHUHTY HaIlOJIHUTEJEeH U3MEHSIOCh HE3HAYUTENBHO B cilyyae xpaHeHus npu 60°C B TeueHue
2 nepmenb. 3Hauenune pH obpasma Ne O B skcmepumente Il mo ckpunmHry amamasona pH
U3MEHSJIOCh HE3HAYUTENIbHO B ciaydae xpaHeHus npu 60°C B teueHue 2 Henenb. 3HaueHue pH
obpasua HO B skcnepumente Il mo ckpuHuHry nmuana3zona pH H3MEHsJIOCh HE3HAYUTETIHHO B
cnydae xpanenus mpu 60°C B TeueHue 2 HelelNb, MPU 3TOM JUATNIA30H U3MEHEeHUs1 cocTaBysia 0,5,
3nauenust pH obpasuos ¢ NeNe 1-5 B sxcniepumenTe Il Mo CKpHHMHIY KOJMUYECTBA TPErajio3bl
U3MEHANNCh 3HAUUTENbHO B cilydae XpaHeHus npu 60°C B TeueHue 2 Henenb, NPU 3TOM
JMana3oH u3MeHeHus coctansia 1,0.

Bce nyOnukanmu ¥ TareHTHBIE JOKYMEHTBI, YIOMSIHYTbIE B HACTOSLIEH 3asBKE,
BKJIFOUEHBI B JIAHHOE OIMHCAHUE MOCPEICTBOM CCHUIKU, KaK €CIIU Obl Kakaas MyOJIMKauus I
KaKIbIH MAaTE€HT ObUTH KOHKPETHO U IO OTAENBbHOCTH YKa3aHbl BHECEHUEM TIOCPEACTBOM CCHUIKH.
PaznuyHble M3MEHEHHWs] M SKBHUBAJICHTHbIE 3aMEHbI MOTYT OBITb BHECEHbI B Pa3IMUHBbIC
BOIUJIOLICHHUS, ONMMCAHHBIE B HACTOALIEH 3asiBKe, 0€3 OTKIOHEHUs] OT MCTUHHOHN CYIIHOCTH H
oorema wuzoOpereHusi. JIroOble NpU3HAK, CTAAWIO WJIM BAPUAHT BOIUIOLICHHS HACTOSIIETO
n300peTeHNs] MOXKHO HCIIONIb30BaTh B KOMOMHALIMK C JIOOBIMU APYTMMH TPU3HAKOM, CTanuei

UJIM BApUAHTOM, €CJIM B KOHTCKCTC HEC YKa3aHO NHOC.

3AMEHAIOIIWH JIUCT
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DOOPMVIJIA NU30BPETEHHA

1. ®apmaneBTHYeCKass KOMIIO3ULUSA, COnep Kallasl NeNnTu, perymupywomuin pH arenr u
HaNOJIHUTENb, A€ MeNTUj COAEPKUT aMHHOKMCIOTHYI mnocinenosarenbHocTh YEKLLDTEI
(SEQ ID NO: 1) nnu ee GpyHKIMOHAJIBHBIN BAPHAHT.

2. ®@apmaneBTuveckas KOMIO3ULUS 1O 1. 1, rae (QYHKUMOHAJbHBIA BapUAHT
npeacTaBisieT coOOi BapuaHT, OOpasyeMblii TMOCPEACTBOM OXHOW WM Oojiee 4YeM OIHOM

koHcepBaTuBHON 3ameHsl B cermeHre LDTEI B SEQ ID NO: 1, npeanoyTHUTENbHO

2
KOHCEPBATHBHAS 3aMEHAa BBIOpaHA W3 TPYMIbL, COCTOALIEH U3 3aMeHbl Mexay D u E, 3amensl
cpenu L, V u 1 u3amensl mexny T u S.

3. ®@apmaneBrudeckass KOMIO3ULUS MO 1. 2, rAe (YHKUHUOHAJBHBIA BapUaHT

npencrasisier codol BapuaHT, oOpa3yemsiii mocpenctsoM 3amenbl cermenta LDTEI B SEQ ID
NO: 1 Ha mocnenoBarenbHOCTb, BBIOpaHHYR u3 rpymmbl, coctosmeid u3 LDTEL, LDTEV,
LDTDI, LDTDL, LDTDV, LDSEI, LDSEL, LDSEV, LDSDI, LDSDL, LDSDV, LETEI
LETEL, LETEV, LETDI, LETDL, LETDV, VDTEI, VDTEL, VDTEV, VDTDI, VDTDL,
VDTDV, IDTEL IDTEL, IDTEV, IDTDI, IDTDL, IDTDV, IETEL IETEL, IETEV, IETDI,
IETDL u IETDV.

4. ®apmaneBTHUECKash KOMIIO3UIMA 10 1. 1, Tie MenTHx NpeacTasisieT coO0H XUMEpHBbIH
HENTU, conlepKaluii aMIHOKUCIOTHY0 nocnenosarenbHocTs YEKLLDTEI (SEQ ID NO: 1)
Wwin ee (YHKIMOHAJNBHBIM BapUAHT M YYAaCTBYIOIUMH B WHTEPHAIM3ALMU TENTHI, I7e
YYaCTBYIOIIMH B MHTEPHAJIM3ALMUH TENTHJ OOJerdaer 3aXBaT YKa3aHHOIO XMMEPHOTO MeNTHIA
KJIETKOM.

S. ®apmaneBruueckas KOMIO3ULUA IO M. 4, rae y4acTBYIOIIMN B HHTEPHAIM3ALUU
NENTU CONEPXKUT aMHHOKUCIIOTHYI0 nocienoBarelbHOCTE Y GRKKRRQRRR (SEQ ID NO: 2).

6. dapmaneBTUyecKas KOMIIO3ULMA MO M. S5, TA€ XUMEPHbIA MENTHA COAEPKUT
amuHOKHCIOTHYIO nocnenoBarenbHOCTh Y GRKKRRQRRRYEKLTTLDTGGYV (SEQ ID NO: 3).

7. @apmarieBTHYECKast KOMITO3UIHS 110 JJroboMy u3 . 1-6, e perynupyromuii pH areHT
BBIOpaH W3 TPYIIIBI, COCTOSIIEH W3 TUCTUAMHOBOTO Oydepa, aprunuHoBoro Oydepa, Oydepa Ha
OCHOBe CyKIMHaTa Hatpwsi, Oydepa Ha OCHOBE CyKLMHATa Kanus, Oydepa Ha OCHOBE HHUTpara
HaTpusi, TIOKOHAaTHOTO Oydepa, aumeratrHoro Oydepa, docharnoro Oydepa, Tpuc-Oydepa wu
mo00ii X KOMOWHALIMH, TPEANOYTHTENBHO, perynupyroomuii pH areHnt npencrasisier coboi
Oydep Ha OCHOBE JIMMOHHOM  KHCJIOTbI/JBy3aMmelleHHOro ¢ocdara HaTpus HIH
T'MCTHIMHOBBII/apruHUHOBBIM Oydep, u Oojee NpennodYTUTENbHO peryiaupyromuii pH areHT
npeAcTaBisAeT cOO0I rMCTUINHOBBIN/apTHHUHOBBIH Oydep.

8. dapmaneBTHUecKass KOMIO3ULUS 1O JrodoMmy u3 mm. 1-7, roe pH xommosuiun
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COCTaBJIsIET OT MNpHUMEpPHO 5,5 mo 8, mpeamodTuTenpHO OT mpuMmepHo 6 mo 7,5, Oonee
NPEATOUTHTEIBHO OT IpuMepHO 6 110 7, eme Oojiee MPeANoYTHTENBHO OT IpUMepPHO 6,5 10 7 u
HanOoJiee NMPeANnoUYTUTENBbHO IPUMEPHO 6,5.

9. ®apmaneBTHUECKass KOMIIO3MLHUS MO 1. 7, Te KOJMYEeCTBO TMCTUAWMHA/apTUHHMHA B
T'MCTUAMHOBOM/aprHHUHOBOM Oydepe, mo macce, cocrasiser or mnpumepHo 1% mo 10%,
MPEANOYTUTENbHO OT puMepHO 3% no 10%.

10. ®apmaneBTHUecKass KOMIO3ULUS 1O oOoMy U3 mm. 1-9, rne HamoJHUTENb BBIOpaH
U3 TPyNIBbL, COCTOSINEM W3 Tperajgo3bl, MAHHUTA, IJIFOKO3bI, JIAKTO3bI, LMKJIOAEKCTPHUHA,
nexkcrpana-40, copbuta, caxaposbl, DIMLMHA W JIFOOOW WX KOMOWHALWH, MPEANOYTHUTEIBHO
HATIOJIHUTENb BBIOPAH W3 TPYMIBI, COCTOSINEH M3 TpPEerajo3bl, MAHHUTA, IJIFOKO3bI, JIAKTO3BI U
moboii mx komMOuWHamuM W 0OoJee MNPEeNNOYTUTENBHO HAMOJHUTENb MPEACTABIsIET COOOH
Tperanosy.

11. ®apmaueBruueckass komno3uuus no n. 10, rae COOTHOIIEHME Macc NEeNnTHaa U
Tperanossl coctasisier oT npumepHo 1:0,05 no 1:10, npeanoururensno or npumepno 1:0,5 go
1:5, Oomee mpemmoururensHo oT mpumepHo 1:0,8 nmo 1:3 u wHambonee mNPenOYTUTENBHO
npumepHo 1:1.

12. ®apmaneBruyeckass KOMIIO3ULMS MO M. 1, IZle HANOJHUTENb MPEACTABISET COOOH
Tperaynosdy, a peryiupyroomuii pH areHT mpencrasnser COOOW T'MCTHIWHOBBIN/aPTHUHUHOBBIN
oydep.

13. ®apmaueBTHueckass KOMIIO3MIUSA MO N. 12, rae COOTHOLIEHHE Macc MenTuaa U
Tperajio3bl cocTasisieT npumepHo 1:1.

14. dapmanesruyeckass komnodunus no n. 12, rme pH xoMmo3umum cocTasisieT
npumepHo 6,5 £ 0,5.

15. dapmaneBTHyecKass KOMIO3ULUS 1O JroOoMy w3 mm. 1-14, 1OMONHUTENBHO
coepikamas KPUOIMPOTEKTOP W/WJIM TOBEPXHOCTHO-AaKTUBHOE BEINECTBO, MPEATIOUTHTEIBHO,
KPUONPOTEKTOP TPEACTABISAET COOOH TMONUATHICHIIIMKONb, W/HIM TOBEPXHOCTHO-AaKTHBHOE
BEIIECTBO MPENCTABJISIET COOOU MoMucopoar, MpeArnouTUTENbHO mosucopbdar 20 win noaucopoar
80.

16. dapmaneBTHUEeCKass KOMIO3ULUS 1O JroOoMy w3 mm. 1-15, nmomomHuTENnBHO
cozeprKaliasi ”HruOUTop 1e3aMUAHPOBAHUS.

17. ®apmaneBTuueckass KOMIIO3ULHUs MO JoOoMy m3 mm. 1-16, xoropas HaxomuTcs B
¢dopme npenBapUTENbHO THOGHIM3UPOBAHHON KOMITO3ULMH, WIIA B (hOopMe THOPHITN3UPOBAHHOM
KOMIIO3ULIMH, WIIH B (hOpME BOCCTAHOBJIEHHON KOMIIO3ULIUH, TOJYYEHHONH MyTeM OObEeIMHEHUs

TMOGUIN3UPOBAHHON KOMITO3ULIH C BOIHBIM PACTBOPOM.
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18. ®apmaneBTuueckas KOMIO3ULUS 1o qoOoMy u3 mm. 1-17 nns ucmonb3oBaHHsS B
JI€YEHUY, YMEHBIIEHWH HWHTEHCHUBHOCTH CHMITOMOB WM TPENyNpeKIeHUH 3a00JeBaHus,
BBIOPAHHOIO W3 TPYIMIBL, COCTOALIEH W3 MOBPEXKIEHUs HEPBHOW CHUCTEMbI, 3a00NeBaHMS HIIN
Oonmyu, accoUMMPOBAHHOTO(OH) C MOBPEXKIEHHEM HEPBHOW CHUCTEMBbI, HEHpOfereHepaTuBHOIO
3a00eBaHMs, TPEBOXKHOTO pPACCTPONCTBA U DBIWJICNICHH, Yy MJIEKONUTAIOLWIEro W IS
HCIIOJIb30BAHUS B KAY€CTBE HEHPOIPOTEKTOPHOIO areHTa.

19. Cnocol neveHusi, yMEHbIIEHHSI HHTEHCUBHOCTH CUMIITOMOB HJIH TPEAYIPEKIEHHSI
3a0oneBaHusl, BBIOPAHHOTO M3 TPYIIbL, COCTOSALICH W3 TMOBPEXKIEHHUS HEPBHOH CHUCTEMBI,
3a0oneBanuss WM OOJIM, AaCCOLMUPOBAHHOTO(OH) C MOBpEXIEHHEM, HEHpPOIereHepaTHBHOTO
3a00NeBaHNs, TPEBOKHOTO PACCTPOICTBA W SMHJICTICHH, Y MIEKOIHTAIOIIETO, BKJFOYAIOIINN
BBEJICHHE CYOBEKTY, HYKIAOIIEMYCsl B 3TOM, (PapMalleBTUYECKON KOMIIO3ULIUU MO JFOOOMY U3
nm. 1-17.

20. Ilpumenenne (apmMarleBTUYECKOW KOMMO3WOHMH 1O Jrbdomy uw3 mm 1-17 B
WU3TOTOBJIEHUHN JIEKAPCTBEHHOIO CPEACTBA MJIl  JICYEHUS, YMEHBIICHHs WHTEHCUBHOCTH
CHMIITOMOB WJIM TPEOYNPEKACHUsT 3a00J€BaHUs, BBIOPAHHOIO M3 TPYMIbI, COCTOSIIEH W3
MOBPEXKACHUST HEPBHOW cHCTeMbl, 3a0oneBaHus Wi OONH, acCOIMMHPOBAHHOTO(OH) C
NOBPEXICHUEM, HEHPOIEreHePaTUBHOTO 3a00IE€BaHMsI, TPEBOKHOIO PACCTPONCTBA U STHIIETICUH,
Yy MJIEKOIUTAIOLIETO WK B U3TOTOBJIEHUN HEHPONPOTEKTOPHOIO areHTa.

21. ®apmanesTuyeckas KoMmnosunus 1o 1. 18, cnocod no n. 19 unu npuMeHeHue 1o .
20, roe 3aboneBaHHMe MPENCTABISET COOOW HMHCYJNBT WM TOBPEXKAEHHE HEPBHOH CHCTEMBI,
BBI3BAHHOE MUHCYJIBETOM.

22. ®apmaneBTHUECKAsT KOMITO3ULMS, CIIOCO0 MM MpUMEHeHHe 1o m. 21, rae WHCYNbT
BKJIFOUAET MUIEMUYECKUM HMHCYJBT, T€MOPPArn4eCKUil MHCYJIBT M TeMOPPAru4eCKUl HHCYIIBT,
npeoOpa3oBaHHBI W3 HWIIEMHUYECKOTrO WHCYJBTA, NPEANOYTHTEIBHO, HHCYJIBT TPENCTaBIISET
co0OM UIEMUYECKUN UHCYIIBT.

23. dapmaneprudeckas kKomno3uius o . 18, cnocod mo n. 19 win npuMeHeHue 1o 1.
20, Tie MOBpEXIEHNE HEPBHON CUCTEMBbI MPECTABIISIET COOOH MOBPEKIEHNE HEPBHOW CHCTEMBI,
BBI3BAHHOE BO30Yy KAaromeil HeHPOTOKCHYHOCTBIO.

24, dapmanepTudeckas Komno3uius no 1. 18, cnocod mo n. 19 wim nmpuMeHeHue 1o 1.
20, tae MOBpekAeHUe WM OOJb JIOKAJIM30BAaHBI B Mepudepruueckoil HEPBHOH CHCTEME WIH B
LIEHTPaJIbHOU HEPBHOU CUCTEME.

25. ®apmanesTuyeckas KOMIoO3uus 1o 1. 18, cnocod no n. 19 unn npuMeHeHue 1o 1.
20, roe TMOBpEXAEHHE HEPBHOW CHCTEMBI, BBI3BAHHOE BO30Y)KAaromed HEeWPOTOKCHYHOCTHIO,

BKJIFOYA€T TMOBPEKACHUC, Bbl6paHHoe U3 TPYIIIbI, COCTO;IH_IGI\/'I U3 HHCYJIbTA, MOBPCKACHUS
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CIIMHHOI'O MO3ra, UIIEMUYECKOrO MM TPAaBMaTHUECKOrO MOBPEKAESHUS FOJOBHOIO MJIM CIIUHHOTO
MO3ra, IOBPEXIeHUs HelipoHa B LieHTpaibHON HepBHOU cucteme (LIHC), B ToM uucie octporo
nospexaenus [IHC, uimeMuyeckoro HMHCyIbTa WM TPaBMbl CIHUHHOTO MO3Ia, TUIIOKCHH,
ULIEMUU WIH MEXaHUYECKOIO MOBPEXKICHUS 151 MIOBPEKIEHUS, BBI3BAHHOTO
HelpoereHepaTuBHbIM ~ 3a00NIeBaHUEM, TPEBOXKHBIM  PACCTPOHCTBOM, OSIMWIENCHEH  Win
UHCYJIBTOM.

26. ®apmarieBTueckas kommnosuuus o m. 18, cnocod no n. 19 uinu npuMeHeHune 1o 1.
20, r©me HeWponmereHeparmBHOe  3a0OJeBaHME  BKIIOUaeT  OONe3Hb  AJbLreimMepa,

amuorpoduueckuii 6okoBoit ckiepos (ALS), 6onesns [TapkuHcona win 0one3Hb [ eHTUHITOHA.
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