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(57) Abstract: The invention relates to biochemistry, more specifically to the use of biologically active peptides having an inhibitory
action on pain receptors, and concerns methods for using the HCRG21 peptide from a sea anemone Heteractis crispa as an analgesic
drug which has a lengthy analgesic effect on account of inhibiting the functional activity of the TRPV1 ion channel. Said peptide can
be used as a medicinal drug independently or in a mixture with other active components in order to reduce pain syndromes of various
etiology, including acute and chronic pain syndromes, to relieve inflammation, and also to achieve a moderate hypothermal effect. The
invention makes it possible to produce an effective long-acting analgesic preparation having a specific action on a cellular target and
which can be delivered into the body either non-invasively or parenterally.

(57) Pedepar: H300peTeHHEC OTHOCHTCA K OMOXHMHH, KOHKPETHO K MPHMCHEHHIO OHOIOTHIECCKH AKTHBHEIX METITHIO0B, 0018 JAF0IHX
HHTHOMPYFOIMUM ACHCTBHEM HA OOJICBEIC PEHENITOPEL, H KACAETCA CHOCO00B MPUMEHEHH B KAYECTBE AHANBICTHYECKOTO CPEACTBA HETI-
taga HCRG21 u3 Mopckoli aHeMOHEI Heteractis crispa, 001aJArOIIETO ATHTEIEHEIM aHATBIETHUCCKUM 3(D(HEKTOM 3a CHUET HHTHOHPO-
BaHHA (DYHKIMOHATBHONW aKTHBHOCTH HOHHOTO KaHama TRPV1. VkazaHHBIH NENTHA MOKET OBITH MCIOIB30BAH KAK JICKAPCTBEHHOE
CPEACTBO CAMOCTOATEIHHO HIIH B CMECH C APYTHMH AKTHBHBIMH KOMIOHEHTAMHE I CHIDKCHHS OOJICBBIX CHHIPOMOB PA3IHIHON ITHO-
JIOTHH, B TOM YHCIIC OCTPBIX H XPOHWUICCKHUX, JJIT CHATHA BOCHAICHIA, & TAKKE MJI1 JOCTIDKCHUA YMEPEHHOTO THIIOTCPMHYECKOTO
s dexra. Mz06peTeHne m03B0IIET NOMYIHUTH 3D (DEKTUBHEIH aHATBI€THUCCKUH MPETAPAT JIHTEIEHOTO ACHCTBHS, HMCIOIMHI HATIPAB-
JIEHHOE JCHCTBHE HA KJIETOYHYIO MHIICHB, KOTOPHIH MOKET OBITH JOCTABICH B OPraHW3M, KAK HEHHBA3HBHEIM, TaK H MAPCHTEPATEHEIM
My TEM.
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CPEJCTBO ITPOJIOHT MPOBAHHOI'O AHAJIBI' ETHYECKOI'O TEVMCTBUSA

OO0nacTe TEXHHMKHU, K KOTOPOH OTHOCHTCH M300peTeHme

Hzo0OpereHre OTHOCHUTCA K OWOXMMHH, KOHKPETHO K HCIOJb30BAHUIO OHOJIOTHYECKH
AKTHBHBIX TENTHAOB KAaK aHaJblE€THYECKHX CPEACTB, KOTOpPbIE MOIYT HAHTH NpPUMEHEHHE B
MEIUI[MHE W BETEPUHAPHH JUISI CHIJKEHHS OOJIEBBIX CHHAPOMOB, B TOM 4YHCJIE OCTPBIX H
XPOHUYECKUX, & TAK)KE HCIOJb30BATHCA B HAYYHBIX HCCIIENOBAHUAX Ui Pa3pabOTKH METOIOB
MMOMCKA HOBBIX MEPCIEKTUBHBIX JIEKAPCTB UM B KAYECTBE HHCTPYMEHTOB U3YUEHHUS MOJIEKYIISPHON
OpraHW3allid W  MEXaHW3MOB  (YHKIMOHMPOBAHUS HMOHHBIX KAHAJIOB, PEIENTOPOB H

MPOTEOTUTHYECKHUX (DEPMEHTOB.

H[zeELHGCTB!IOQI/Iﬁ YPOBCHDL TOCXHUWKH

Bosb - BaskHOE (PU3HOIOrHUECKOE SIBJIEHUE, MOYTH BCEra COMPOBOMNKAAIOIIEECS Pa3BHUTHEM
naToyiorui. PaznuyaroT ocTpyro U XpoHHYECKYyI0 00ib. B oTmnure OT XpoHHYeckou, octpas 00Jb,
KaK TPaBHJIO, KPATKOCPOYHA, UMEET JIErKO HACHTH(PHLHPYEMYIO MPHUHHY H OOBIYHO XOPOLIO
noanaércs M3JIeUeHn 0. XPpOHUYecKas Oonb ObIBae€T HOLUIENITUBHON (BBI3BAHHAS MOBPEXACHHEM
TKaHU WM BOCTAJIEHHEM) WK Heliponatudeckoil. Heiiponatnueckast 60J1b BO3HHKAET B pe3yJIbTaTe
NAaTOJIOTHYECKOT0 BO30YKIEeHUSI HEHPOHOB B neprepuyuecKoi Wi LEHTPATBHON HEPBHOW CHCTEME
U TOIAEePKUBAETCS HAPYLIEHHBIMH COMATOCEHCOPHBIMH MpoleccaMd. TpaauLuOHHO Tepamus
OOJIEBBIX COCTOSIHHI BKJIFOUAET COYETAHHOE MPUMEHEHHE HECTEPOUTHBIX MPOTHBOBOCHIAIUTENbHBIX
npenapaToB ¥ MPOUYNX HEOMHOUIHBIX aHAJBIeTHKOB, TAKUX KAaK alleTUJICATHIMIOBAS KHCIIOTA U €€
npou3BoOAHbIE, arleTamuHO(eH, uOynpodeH, ¢eHonpobdeH, auduy3uHaaT W HATPOKCEH, W/WIH
ONMUOHMIHBIX AHAJIBIETUKOB, BKJKOYass MOp(hUH, ruaApoMOpdOH, MeTanaoH, JieBopdanos, GeHTaHuI,
OKCHKOJIOH U okcuMopdoH. Mcnosmp30BaHNe OMHOUIOB CBA3aHO C MHOTOUYMCIIEHHBIMU TTOOOYHBIMU
s dexramu, BKIHOUAs PU3HYECKYIO U HAPKOTUUECKY IO 3aBUCUMOCTE. J[okazaHo, 4To OBICTPBIN POCT B
UCIOJB30BAaHUH PELENTYpPHbIX oOnuouaHbix mnpenapatoB B CoemunenHbix Illtatax xoporro
KOppEeIUpyeT C YBEJIMYEHHEM CMEPTHOCTH OT MEePeaO3MPOBKUA OMUOUIAMH U POCTOM MPOIOAK
HApPKOTHUKOB HA HEJIEraJIbHOM PbIHKE. 3JI0yMOTpedieHne U 3aBUCUMOCTb OT OMUOMIOB U3 T'OAa B TOA
pacTer, U 3TO BEOET MHPOBOE COODLIECTBO B LEIOM K CEPbE3HOMY KPHU3UCY, KOTOPBIH HMeEeT

paspylInTeIbHbIe TOCIEACTBUS U 3ApaBOOXpaHeHnsl 1 3koHOMuKH. K cokanenuro, B HacTosIIEe
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BpeMsi HeT () (PEeKTUBHBIX ABTEPHATHB [UISl 3aMEHBI OMUOUIHBIX AHAJIBETHUECKUX MPErnapaToB B
CITyYasix OCTPBIX MOCIEONEPAUOHHBIX OOJIel U MPU OHKOJIOTMYECKHX 3a00JIEBAaHUSIX.

Co3naHue NPHHLUIKATIBHO HOBBIX AHAJIBIETUYECKHX CPEACTB, CIOCOOHBIX YIPABISAThH
MOJIEKYJISIPHBIMA MEXaHW3MaMU TeHepalud OO, HEBO3MOXKHO 0e3 BBIICHEHHS TapreTHOU
creun(pUUHOCTH UCCIIENYEMOTrO mpenapara. Y CTAHOBJIEHO, YTO KJIFOUEBBIMU MIPOKAMH B MPOLIECCaX
00JIEBOr0 CHTHAJIMHTA SIBJISIIOTCS PELENTOPbl U MOHHBbIE KaHAJbI nepu(epruyeckux TepMHUHAJIEH U
akcoHoB Houuientopos (Basbaum A L et al. Cellular and molecular mechanisms of pain // Cell 2009,
139, 267-284). K HUM OTHOCSATCS, B YACTHOCTHU, HECEJIEKTHBHbBIE KATHOHHBIE KaHaJbl cemerictBa TRP
(Transient Receptor Potential), yyacTBytolire y >KUBbIX OPraHH3MOB B Pa3IMUHBIX (PU3HOTOrHUECKIX
mporeccax, Takux Kak (Qoroperenuus, BoOCHpHsATHE (PEpOMOHOB, OLIyLIeHHEe BKyca, OO0Jb,
MeXaHOPEeLENLHs, PeryJisilys KPOBIHOTO AaBJieHusI U Apyrue. J{Jis MieKonuTaromux ObUI0 MOKa3aHo,
4YTO HapyueHHe (QYHKIMOHUPOBAHUS ITUX KAHAJIOB HAMPSIMYK CBS3aHO C pa3BUTHEM psija
natojoruueckux cocrostuuii (Mickle A D. et al. Nociceptive TRP Channels: Sensory Detectors and
Transducers in Multiple Pain Pathologies // Pharmaceuticals 2016, 9, €72).

Onpenenennsie Thnbl TRP kaHAIOB HCMONB3YIOTCS KUBOTHBIMU KaK TEPMOPELIENTOPBI IS
pEryJupoOBaHuUs TEMIIEPATYPhI TeJIa U U3MEPEHUS TEMIIEPATYPbl OKPYIKAIOLIEH CPebl, UTO 0COOEHHO
AKTyaJIbHO JJIsl IPEIOXPAHEHHUsI OT OMACHOW IS )KM3HENEATENbHOCTH OpPraHhu3Ma TEMIEepaTyphl U
obecrnieuenns: BbDKkuBaHusi opranu3ma. Cpemu Tak HasbiBaeMbIX «TepMo» TRP kanasnos, Haubonee
Xopolro oxapaktepu3oBaHHbIM siBiisieTcs TRPV1 (transient receptor potential vanilloid type 1),
HeCeJIeKTHBHBI KAaTHOHHBIN KaHan ¢ mpexamourenneM k Ca’™ (Szallasi A. The vanilloid receptor
TRPV1: 10 years from channel cloning to antagonist pro of-of-concept // Nat. Rev. Drug Discov.
2007, 6, 357-372). OH sBjsIeTCS MOMMMOAAILHBIM HOHHBIM KAaHAJIOM, KOTOPBIH aKTHBUPYETCS
Pa3IMYHBIMU XHMHUYECKUMH BELIECTBAMHU, TAKUMH KaK KarlCAWLUH MepLa Ynujn, pe3uHIU(PEpaTOKCHH
U3 MOJIOYasi CMOJIOHOCHOTO, kKamdopa u3 kam(pOpHOro Aepera, MeNTHAHbIE TOKCHHBI, SHIOT€HHbIE
qunuael  (aHaHgamuna,  N-apaxUIOHOWIIONAMHUH,  JIEHWKOoTpueH  B4),  u3BeCTHblE  Kak
«3HIOBAHHWJIOUBL), & TAK)Ke OTBEUAET HA 3aKHCeHHe MexkierouHou cpensl (pH<S,9). Omnaxo,
HauboJee 3HAUNMON ero (PyHKUUEeH y MIIEKOMUTAIOIINX SBJISIETCS aKTHBALIMS OMACHON TeMIIEPaTypoi
(> 42 °C) (Starowicz K. et al. Biochemistry and pharmacology of endovanilloids // Pharmacol. Ther.
2007, 114:13-33; Cao E., et al. TRPV1 channels are intrinsically heat sensitive and negatively
regulated by phosphoinositide lipids // Neuron 2013, 77, 667-679). Koceenno TRPV1 Ttaxke
AKTUBUPYETCS U CEHCUOMIM3UPYETCS IIUPOKUM CIIEKTPOM APYTHX MEAUATOPOB BOCMAJICHHS, TAKHX

KaK THMCTaMWH, OpamukuHuH, npocrariganauabl © AT®, a takoke NGF, KOTOpBIH, TOMHMO BCETO
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npouero, yennunaet skcrpeccuto TRPV1 B cencopubix Heriponax (RU 2621708, RU 2648445, RU
2541127, RU 2506077, RU 2379282, EP 2352726, US 2017266139).

TRPV1 skcopeccupyercst B KJIETKaX LHEHTPATBHOW U Mepu(epruueckoil HepBHOW CHCTEMBI H
y4acTBYeT BO MHOTHX BKHBIX (DH3UOJOTHYECKHX MPOLECCAX, TAKUX KaK TePMOpPEeryJisiiusi,
JUrnorenes3, (YHKIUOHUPOBAHHE MOYEBOrO MY3bIPS, CepAeYHas esITeNbHOCTh, HEWPOreHe3 B
T'OJIOBHOM MO3Te€.

MHorouncieHHble UCCIeI0BaHUs OKA3aH, YTO STOT KaHaJl BOBJICYEH B PEryJISIIHIO psaaa
MATOJIOTMYECKUX COCTOSHHUH, TAaKUX Kak ractpodzodareanbHast pedirokcHas 00I€3Hb, HEAEpKAHUE
KaJia/MOYH, aJlJIEpriYeCKUii KOHTAKTHBIA JI€PMATUT, THIIEPUYBCTBUTENILHOCTD JbIXATENbHBIX MYTEH,
CepAeYHO-COCY AUCTBIE PACCTPOICTBA, Auaberndeckas W nepudepudeckas HeWponatus U 00w,
CBsI3aHHBIE C OHKOJOrn4YeckumMu 3aboneBanusamu (Jara-Oseguera A. et al. TRPV1: On the road to pain
relief // Curr. Mol. Pharmacol. 2008, 1, 255-269; Mickle A.D. et al. Nociceptive TRP Channels:
Sensory Detectors and Transducers in Multiple Pain Pathologies // Pharmaceuticals 2016, 9, pii. E72).

B MemuuHCKOM MpakTHKE B KAUECTBE aHANBI€TUKOB JABHO IPUMeEHSIOTCs aroHucTel TRPV1
KaHayma KarncamuumH u pesuHudepatokcun (RTX) (US 5178879, US 566378, US 6239180, US
4313958, US 4599342, US 5188837), kKOTOpBIE TAK:KE UCIOIB3YOTCS IJIs1 AKTUBALUU W aOJIsIIuu
KJeTok, dkcmpeccupyroumx TRPVI, uto gaer mpeacrtaBieHHE O POJHM OTHX CrHenU(DUUECKHX
HOLIMLIENITOPOB B COMAaTHYECKUX HJTH BUCIepaibHbIX OoneBbix ouryienusx (Cianchetti C. Capsaicin
jelly against migraine pain // Int. J. Clin. Pract. 2010, 64, 457-459; Myzsik G. Capsaicin as new orally
applicable gastroprotective and therapeutic drug alone or in combination with nonsteroidal
anti-inflammatory drugs in healthy human subjects and in patients / Prog. Drug Res. 2014, 68,
209-258). B naTeHTHOII UTEepaType MPAKTHUECKOE HCIOMb30BAaHIE TAKUX ATOHUCTOB BCTPEUAETCS B
JOKYMEHTaX HW3BECTHBIX MexayHaponHeix kommanmii: Glenmark Pharmaceuticals S A.
(WO02007042906, WO2008110863, WO02008059339, WQ02009095726, W02009010824,
WO02009081219, WO 2009081222, WO2008010061, WO02009090548, WO02009034433),
Gruenenthal GmbH (WO02007045462, W02008125295, WO02008125296, W02008125337,
WO02008125342, WO02008046647), PharmEste s.rl (WO02008075150, WO2008006481,
W02008006480) n Mochida Pharmaceutical Co., Ltd. (W0O2008091021). OcHOBHBIM HEJOCTATKOM
HCIOJIb30BAHMS STHX ArOHUCTOB KAHAJIA B KAUECTBE JIEKAPCTBEHHBIX MTPENApaTOB SBJISIOTCS CHIIBHBIE
00JIeBbIe PeaKLUH MPU UX BBEICHHU.

OObnapysxenne aHtaronucroB TRPV1 wHHULMUPOBAnO OOIIMPHBIE HCCAEIOBAHHS, KaK B

HAaYYHO-HUCCIIENOBATCIIbCKUX HMHCTUTYyTax, TaK H q)apMaLIeBTI/ILIeCKI/IX KOMIIAHUAX, B PE3YJIBTATC
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KOTOPBIX OBLT COPMYJIMPOBAH TEPANEBTUYECKHH MOTEHLHAN 3THX COEAWHEHHH. PekomMeHmoBaHO
HCIIONIB30BaTh UX MJIsl JIEUeHHs] OOJIe3HEH, COMPOBOKAAIOIIUXCS TMPOSBICHUSMH XPOHHUYECKUX
6onepbix cocrosuuit (RU 2151014, RU 2396261, RU 2448108, RU 2450006, RU 2452733, RU
2458055, RU 2468020, RU 2621708, RU 2621708, EP 2352726, US 2017266139, US 6248788, JP
2016047822), a TakKke Aj1s JIEYSHUs WM NPOPHUIAKTHKN 3a00JIEBAHHI UM COCTOSIHUM, B KOTOPBIX
UrpaeT pojib WJIM Yy4YaCTBYeT akTuBauus HOHHOro kaHaja TRPVI1, takux kak murpens (RU
2448108), ocreoaptput (RU 2151014, RU 2448108, RU 2458055, RU 2621708), runepakTHBHOE
cocrosiure MmoueBoro my3eips (RU 2151014, RU 2448108, RU 2450006, RU 2452733, RU 2458055,
RU 2468020, RU 2621708, EP 2352726), xamens (Khalid S. et al. Transient receptor potential
vanilloid 1 (TRPV1) antagonism in patients with refractory chronic cough: a double-blind
randomized controlled trial // J. Allergy Clin. Immunol. 2014, 134, 56-62; Cabral LD.M. &
Giusti-Paiva A. The Transient Receptor Potential Vanilloid 1 Antagonist Capsazepine Improves the
Impaired Lung Mechanics during Endotoxemia // Basic & Clinical Pharmacology & Toxicology,
2016, 119, 421-427; EP 2352726, RU 2448108), BocnanuTeibHble 3a00J€BaHUs AbIXaTEIbHBIX
nyTeii (Lv H. et al. Effect of transient receptor potential vanilloid-1 on cough hypersensitivity induced
by particulate matter 2.5 // Life Science, 2016, 151, 157-166), B Tom uncie actma (RU 2151014, RU
2448108), BocnanuTenbHble 3a00seBanus kuineunuka (IBD), B ToM uncie cHHAPOM pa3apakeHHOro
kuweunuka (IBS) (RU 2151014, RU 2448108, RU 2452733, RU 2458055, RU 2621708), si3BeHHast
6one3ns (RU 2151014, RU 2448108, RU 2621708), auabet (Gram D.X. et al. TRPV1: A Potential
Therapeutic Target in Type 2 Diabetes and Comorbidities? // Trends in Molecular Medicine, 2017,
23,1002-1013; Zhong, B. et al. TRPV1 mediates glucose-induced insulin secretion through releasing
neuropeptides // In Vivo (Brooklyn), 2019, 33, 1431-1437; RU 2448108) u nepmatut (Yun, J.W. et
al. TRPV1 antagonist can suppress the atopic dermatitis-like symptoms by accelerating skin barrier
recovery // Journal of Dermatological Science, 2011, 62, 8-15; RU 2448108).

J1ist psiga JiIeKapCTBEHHBIX CPEACTB ISl JISUEHU ST XPOHHUECKOH OOJH Ha OCHOBE aHTATOHHCTOB
TRPV1 Obimm omyOnmkoBaHB! KIMHWYECKHE IaHHble HcmblTaHui ¢aser 11 SB-705498 (GSK),
AMG-517 (Amgen), MK-2295 (Merck), AZD-1386 (Astra-Zeneca) 1 GRC-6211 (Lilly/Glenmark),
(Gunthorpe M.J. et al. Clinical development of TRPV1 antagonists: target in pivotal point in the pain
pathway // Drug Discov Today, 2009, 14, 56-67; Khairatkar-Joshi N. et al. TRPV1 antagonists: the
challenges for therapeutic targeting // Trends Mol. Med. 2009, 15, 14-22). [Toka3aHO, 4TO BBICOKas
no3a (400 mr) SB-705498, umerornero mepuona MoyyBeIBeAeHUs 35-93 u, moka3biBaeT LEJIEBYIO

(I)apMaKOI[I/IHaMI/ILIeCKYIO AKTUBHOCTL B CHHKCHHH BOCHAJICHUS, BBISBAHHOI'O TCPMHUYCCKUMU
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oxxoramu, Y® pamuaumei, u mocne npumeHeHue karncauuuHa (Gunthorpe M.J. et al. Clinical
development of TRPV1 antagonists: targeting a pivotal point in the pain pathway // Drug Discov.
Today 2009, 14, 56-67; Chizh B.A. et al. The effects of the TRPV1 antagonist SB-705498 on TRPV1
receptor-mediated activity and inflammatory hyperalgesia in humans // Pain 2007, 132, 132-141).
AMG-517, umeroliuii nepuos nosyBbiBeaeHus ot 13 1o 23 aHel, BbI3bIBAET OOJBIIOE U YCTOHUHBOE
MOBBILIEHHE TEMIepaTypbl y JIIOAEH, KOTOpOe OCNabyfercs JHIIb YaCTHYHO MHOTOKPATHBIM
nosuposanneM (Gavva N.R. et al. Repeated administration of vanilloid receptor TRPV1 antagonists
attenuates hyperthermia elicited by TRPV1 blockade // J. Pharmacol. Exp. Ther. 2007, 323, 128-37).
Vcranosneno, uro ABT-102, mo cpaBHenmio ¢ AMG-517, nmemMOHCTpUpYeT HE3HAUMTENILHOE
MOBBILIEHUE TEMIEPATYphl, KOTOPOE OBICTPO 3aTyXaeT MPU MHOTOKPATHOM BBEIEHUHU Mpernapara
(Honore P. et al. Repeated dosing of ABT-102, a potent and selective TRPV1 antagonist, enhances
TRPV1-mediated analgesic activity in rodents, but attenuates antagonist-induced hyperthermia // Pain
2009, 142, 27-35).

HanbHelinne UCOBITAHUS C HWCIOJB30BAaHHEM MEPOPATBHOrO  Crnocoba  BBEAEHUs
antaronucroB TRPV1 kanana, takux kak SB-705498, AMG-517, MK-2295 u GRC-6211, Ha
CErOAHSALIHUNA JEeHb OTJIOXEHbI WM OCTaHOBJeHbl. OCHOBHBIM MPENSATCTBHEM Ui BBEIECHUS
OONBIIMHCTBA W3 O3TUX AreHTOB B KJIMHHUKY OCTA€TCS WX HEYIOBJIETBOPUTEIbHBIN MpOduiib
0€30MacHOCTH, B YACTHOCTH FHIIEPTEPMHUSL.

Aunrtaronucramu TRPV1, He obnamaroimumu runeprepMuyeckuM 3(hGeKToM, SBISIOTCS
coemunenus APHC1, APHC2 u APHC3 — nepBble nenTuaHble HHTHOUTOPBI 3TOr0 KaHajia, KOTOPbIE
ObulM HailieHbl B siie MOpckoW aHeMoHbl Heteractis crispa. Ouu 007amalOT BBIPAKEHHBIM
aHAJbIEeTHYECKUM [EeHCTBHEM MpPU BHYTPUBEHHOM BBeneHuu B no3ax 0,01 Mr/kr, CBSI3aHHBIM C
yacTuuHbIM nHrHOUpoBaHueM TRPV1, uro ObU1O MOKAa3aHO HA PA3UYHBIX MOIENSX CTUMYJISLHH
6o y dKkcrepuMeHTanbHbIX )kUBOTHBIX (RU2368621 C1, 27.09.2009; RU2404245, C1, 20.11.2010;
RU2619170, C2, 12.05.2017).

IMentun HCRG21 (Homep mocnenoBatenbHocTH B O6aze UniProt PODL86), poncteeHHbIi
coemunenusm APHC1, APHC2 u APHC3, xoTopblii MOKET OBITh MOJIy4YeH OMOTEXHOJOTHUECKUM
crocoOOM ujiH OBbITh BBIZEIEHHBIM M3 SKCTPAKTA MOPCKON aHEMOHBI, TAKKE SIBJIIETCS aHTArOHUCTOM
TRPV1 kanana (Monastyrnaya M.M. et al. Kunitz-type peptide HCRG21 from the sea anemone
Heteractis crispa 1s a full antagonist of the TRPV1 receptor / Mar. Drugs 2016, 14, 229-234).

IMorenmuan nentuma HCRG21 kak aHanbreTHka pacKphIT paHee He ObLI.

PackpeiTie n300pereHus
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B HacTosimeM n1OKyMeHTE MBI TOKa3bIBaEM BO3MOKHOCTL Mcmob3oBanus nentuga HCRG21
KaK aHAJIbI'eTHKa, CPENCTBA, MOHIKAIOIIEr0 TEMIEPATypy Teia W/WIH MPOTHBOBOCHATHUTEIBEHOTO
CpencTBa, YTO MOATBEPKAAETCS NAHHBIMH, MOJYYEHHBIMH HA HECKOJIBKHUX J>KHBOTHBIX MOZEIISX.
Ilentun HCRG21 wumeer mnpeumymecrso waxa nentugom APHCI no mmurensHOCTH
00€e300THBAIOIIErO N CTBUS, KOTOPOE ObUIO OOHAPYIKEHO B XOJI€ CPABHUTENBHBIX HKCIIEPHMEHTOB.
IMentun  HCRG21 TaKyKe€  XapakTepusyercs BBIPAKEHHBIM TUITOTEPMUYECKUM u
NPOTHBOBOCHANIUTENBHBIM d(dexToM. Takum 0Opa3oMm, JiekapCTBEHHOE CPEICTBO HA OCHOBE MENTHAA
HCRG21 npeBocxoauT H3BECTHBIE AHAJIOTH MO CBOEH 3(PPeKTHBHOCTH..

HzoOperenne pernaer 3amauy pa3pabOTKH aKTHBHOW (DapMakKOIOrHYECKOW CyOCTaHIIUU C
NPOJIOHTMPOBAHHBIM AHAJILIE€TUYECKHM EHCTBUEM, HW/WJIHM BBIPAYKEHHBIM THUIIOTEPMHYECKHM U
MPOTUBOBOCHAJIIUTENBHBIM JIEHCTBUEM, M CO3JaHUs HA €ro OCHOBE JIKAPCTBEHHOrO Ipenapara,
npenHa3HAYeHHOro 1jisi oOyierdeHus: OOJIE3HEHHBIX COCTOSHUN Y 4YeNIOBEeKAa M JKUBOTHBIX MpPH
napeHTepaIbHOM HJIM HHTPAHA3AIbHOM CIOCO0E BBEACHHUS.

3amauy pewatot npumenennem nentuga HCRG21, kotopelii 001anaet npoIOHIHPOBAHHBIM
AHAJIBT €THUECKUM IefCTBUEM, BBIPAKEHHBIM THIIOTEPMUYECKIM 3¢ dexTom 17§
NPOTHBOBOCHAUTENBHON aKTHUBHOCTBHIO. Takoil MenTui sBJseTCs aKTHBHOW (hapMaKOJIOrHUECKON
cyOcTaHIMeH, KOTOPYIO BBOAST B COCTAB T'OTOBOH JIEKApPCTBEHHOW (OPMBI IjIsi W3TOTOBJIEHUS
JIEKAPCTBEHHOTO CPENCTBA ISl MAPEHTEPAILHOTO UM HHTPAHA3AIBHOrO CI0CO0a BBEICHHUS.

IMonyvaemslii JIeKapCTBEHHBIN MpemnapaT MpeaHa3HadyeH [jisi OOJIErueHHsl OCTPBIX OOJIEBBIX
COCTOSIHUH W OONHM TpU XPOHUYECKHX MATOJOTHYECKHX IMpoLeccaX, re HapylleHa HOpMasbHas
(GyHKIMOHAbHAS AKTUBHOCTD U 331€fICTBOBaHA MOBLIIIEHHAs aKTHBHOCTh HOHHOTO KaHanma TRPV1.
IIpenapat cHuMaeT BocnaneHnue, 3h(HEeKTHBHO MOHUIKAET TEMIIEPATYPY TEIa MIIEKOMHTAIOIINX, B TOM
YHCIIe YeJIOBeKa.

Taxum 06pa3zom Hacrosiiee n3ooperenue otHocuthes K nentuny HCRG21 ans npumenenust
B KAayecTBe JIEKAPCTBEHHOTO CPEnCTBa, OOJANAIOLIer0 MPOJIOHTMPOBAHHBIM AHAJBI€TUYECKHM,
NPOTHBOBOCHAUTENBHBIM H/UJIH THIIOTEPMUYECKHM IEHCTBHEM.

IpennourutensHo nentun HCRG21 mony4yaroT peKOMOMHAHTHBIM Ty TEM.

B uactHocTH, wu300pereHueM mnpeaycMorpeno mnpumenenne mnentuga HCRG21
napeHTePaIbHO UM MHTPAHA3aILHO B 103€ He MeHee 0,1 Mr/kr.

JlexapctBennoe cpenctBo Ha ocHoee nentuna HCRG21 npennasHaueHo i jedeHUs
NAIHEHTOB, KOHKPETHO JUIsi CHATHS OOJIEBBIX OILIYINEHHH, BBI3BAHHBIX MOJOCHBIMU OMEpaLHsIMH,

CYCTaBHBIMHU U OHKOJIOTHYCCKHUMHU OONAMH.
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JIaHHBIM MALUEHTOM MOKET OBITh MJIEKOITUTAIOLIEE, U B TOM YKCJIE YEJIOBEK.

B cnenyrommem acnekte uzodperenus npeaycmorpern nentun HCRG21 mis npuMmenenust B
KaueCcTBe JIEKAPCTBEHHOT'O CPEACTBA, [UIsl JIEUEHHSI OCTPBIX U XPOHHUYECKUX 3a00JI€BaAHHI MUTPEHbD,
OCTE0apTPUT, Kallle/lb, THIIEPAKTHBHOE COCTOSIHHE MOUYEBOTO MYy3bIPsi, BOCHAIUTEIbHOE 3200 IeBaHIe
IBIXaTeNIbHBIX MyTel, aCTMa, BOCHAUTENbHbIE 3a00/I€BaHIS KUIIIEUHHUKA, CHHAPOM Pa3apaskeHHOro
KHIIIEYHHKA, qHa0eT, JepMaTHUT.

Ipennourutensuo, nentug HCRG21 nonydaroT pekOMOMHAHTHBIM Iy TEM.

Taxke B M300peTeHHH MpenjaaraeTcs Crocod JieueHHs, IIe MPeayCMOTPEHO BBeIEHHE
JIeKapCTBEHHOTO cpenctsa, comepkarero nentua HCRG21, s obecneueHus: mpOIOHTHPOBAHHOTO
AHAJIbrE€THYECKOTO, MPOTHBOBOCHAIUTENILHOTO M THITOTEPMHUYECKOTO A CTBHUS.

B uactHOCTH, BBOAMMOE B CIOCOOE JIEKAPCTBEHHOE CPEICTBO, COMEPKUT d(PdhexTHBHOE
konmunuectBo nmentuna HCRG21.

OddexruBoe komuuectBo mentuga HCRG21, mnpencrasiasier coOOH  KOJIMYECTBO,
JNOCTATOYHOE IS JOCTHKEHHSI KOHKPETHOM 3asBJICHHON L[€/M, TAKOH KaK CHSITHE WM YMEHBIIEHHE
0ONeBOro CHHAPOMA, CHSTHE WM YMEHBIIEHHE BOCHAJICHHS, MOHIKEHHE TEeMIEpaTyphl Tena.
«IbhexkTHBHOE KOTUUECTBO» MOKET OBITH OMPENEIEHO OMBITHBIM ITyTEM M U3BECTHBIMH CITOCOOAMH,
OTHOCSIIIUMHUCS K 3asiBJICHHOW TIEJIH.

Texuuueckuin 3¢¢dexT H300peTeHus: 3aKIYaeTcs B 3HAUMTENBHO OOjiee UINTENbHOM
AHAJIbIETHYECKOM EeHCTBHH 3asBSIEMOrO CPEeICTBa, HAOMIOIaEMOM B JKUBOTHBIX MOJAENSIX 00JH (He
MeHee 13 yacoB) mpu BHYTPUBEHHOM, MOAKOKHOM, BHY TPUMBILIEYHOM U HHTPAHA3aJIbHOM CIocobe
BBeNeHus MblaM B mo3e 0,1 mMr/kr.

HzoOpetenne packpeiBaer uHpopmanuio o Ouonorndeckux csorcrBax mentuna HCRG21,
MOJIyYeHHYIO B pe3yJbTaTe TECTHPOBAHUs TMENTHAA B Pa3HYHBIX MOIEISIX OOJeBOM
YYBCTBUTELHOCTH HA JKMBOTHBIX. B CPaBHHTEIBHBIX TECTAaX 3asBJISEMBbIH TENTH] MPEBOCXOIHUT
ananoru APHC1 - APHC3 no cineayromuM napaMeTpam:

*0oiee ITUTENEHOE AHATBIETHUECKOE EHCTBUE;

*0osiee IIMTEIbHBIA JIATEHTHBIH MEPHOJ NEPBOH peakuud Ha OO0Jjib, BBI3BAHHYIO

KaIlCauI[MHOM, MEHbIIIee BpeMs OOJIN3bIBAHHS U MEHbBIIIEE KOJIMYECTBO AKTOB OOJIM3bIBAHUS;

*00oJiee BbIpaKEHHBIH THIOTEPMUYECKH 3P (DeKT.

Jlyuwas 3 peKTHBHOCTE 3asBISIEMOro MEeNTUAAa MO CPABHEHUIO ¢ OMIKANIIMMU aHAJIOTaMH
00yCJIOBJIeHA IPHHLUITHATIBHBIME PA3IMYHSIMH B MEXaHU3ME NeHCTBUS HA OMOIOTMYECKY IO MHULIEHb.

Ananoru APHC1 u APHC3 sBnsroTcsl TONMMMOANILHBIMU, W, B 3aBUCUMOCTH OT CHJIBI CTUMYJia
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(xoHUEHTpalus aroHucTa (kancauiuna), pH, Temnepatypa), ouu 6o notenuupyotr TRPV1, mubo
uHruoupyiot (10 32%) npoxoasiuuii yepes kanan Tok (Andreev Y.A. et al. Polypeptide modulators of
TRPV1 produce analgesia without hyperthermia // Mar. Drugs 2013, 11(12):5100-15), Torma kak
nentug HCRG21 nmonuocteio Onokupyer (uHruOupyer Ha 95%) MHAyLHUPOBAHHBIA KarCaULHHOM

HOHHBIN TOK Yepe3 MeMOpaHy KJIETOK.

Kpatkoe onucanue ueprerkeit

@ur. 1. UurubupoBaHue ypOBHs BHY TPHKJIETOYHOrO KAJIbIUsS B OTBET Ha AoOaBieHne 3 MkM
pactBopa kamcauiuHa Ha JuHuU Kietok CHO, cTaOuibHO 3KCHpecCUpYIOLlel HOHHBIA KaHa
TRPV1. Hcnomesytor 30 HM konuentpanuio nentuana HCRG21. [loctoBepHOCTs pasmuumii
BBIUMCISIIOT t-KpuTepueM CThIOAEHTA, NOCTOBEPHBIM CUHTAIOT 3HaueHwe *** - p<0,001 mo
CPaBHEHHIO C KOHTPOJIEM.

®ur. 2. Ananbretnueckuii 3¢dext pasueix no3 mentuaa HCRG21 B Tecte «ropsiyas
IJIACTHHAY TPH BHYTPHUMBIILIEUYHOM crocoOe BeemeHus. 1o oCH OpOWMHAT OTKJIAABIBAIOT BpeMs
peakuun Ha OoneBoil ctumysa. KOHTpOJbHBIE JKHBOTHBIE TMOJYYAIOT AHAJOTHYHBIH O00BEM
¢usnonornueckoro pacteopa (PBS). {ns cpaBHenus usmepsitot ananor - nentung APHCI, B mo3ax
0,01, 0,1 u 1 mr/kr. JIOCTOBEPHOCTh Pa3uUUil BEIYUCISIOT t-KpuTeprueM CThIOAEHTa, JOCTOBEPHBIM
CUMTAIOT 3HaueHue *- p<0,05, **- p<0,01, ***- p<0,001 o cpaBHeHuto ¢ rpymmoii PBS.

@ur. 3. Anameretnueckuii 3dpdexr pasueix no3 nentuma HCRG21 u ananora - mentuaa
APHCI, B Tecte «ropsiuas IJIaCTHHA» HpPU BHYTPHUBEHHOM crmocobe BBedenus. 11o ocu opauHAT
OTKJIAABIBAIOT BpeMs peakiun Ha OoseBoi cTuMys. KOHTPONBbHBIE >KHBOTHBIE MOJYYAIOT
aHaJoruyHeii  0o0beM pactBopa PBS. JlocTtoBepHOCTh pasnmuuuii BBIYUCIAIOT t-KPUTEPHEM
CTeIOI€HTa, JOCTOBEPHBIM CUHTAIOT 3HaUeHue *- p<0,05, **- p<0,01 no cpaBHeHuto ¢ rpynmnoii PBS.

®ur. 4. Ananvrernueckuii 3¢dext pasueix no3 nmentuaa HCRG21 B Tecte «ropsiyas
MJIACTHHAY TPU HHTPaHA3IbHOM criocoOe BBeneHusi. [1o ocu OpaMHAT OTKIAABIBAIOT BPEMSI PEaKLIHU
Ha OosneBoii ctumys. KOHTpOJbHBIE KUBOTHBIE MOJYYarOT aHAJIOTH4YHBIN oObem pactBopa PBS.
JloCTOBEpHOCTh pa3aInyuid BEIYHCISIOT t-KpuTeprueM CThIOIEHTA, JOCTOBEPHBIM CUHTAIOT 3HAYCHUE
##%. p<0,001 mo cpaBHenwuto ¢ rpymnmoii PBS.

Our. 5. dapmakogunamuka ananbrerudeckoro s¢ddexra mentuga HCRG21 u ananora -
nentuna APHCI1, B tecte «ropsiuast miactuna» B 1o3e 0,1 MI/Kr npu BHY TPUMBIIIEYHOM BBEIEHHH.
ITo ocu opauHAT OTKJIAABIBAIOT BPEeMs peakuuud Ha OOJIEBOW CTHMYJI, MO OCH aOCIUCC MPHUBOIST

BpeMsi MEXy BBEIACHHEM IMenTHaAa u udmepenueM s¢dekxra. JJoCTOBEpHOCTh Pa3IUUMii BEIYUCIISIOT
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t-kputepueM CTbIONEHTA, JOCTOBEPHBIM CUMTAIOT 3HaUeHue **- p<0,01, ***- p<0,001 mo cpaBHEHUIO
C TPYIION KOHTPOJIEHBIX KHBOTHBIX, KOTOPBIM BBOIWJIM paBHbIN 00beM PBS.

®ur. 6. Anameretnueckuii 3pdexr 0,1 mr/kr noser mentuaa HCRG21 B Tecte «ropsuas
IUTACTHHA» MPH MOAKOKHOM (A) u npu BHyTpuBeHHOM (B) cmocobe BBeneHus Auisi AByX BPEeMEHHbIX
Touek u3Mmepenus d¢dexra uepe3s 2 u 13 uyacoB mocne BBeAeHHUs mpemapata. 110 ocu OpauHAT
OTKJIAABIBAIOT BpeMs peakiun Ha OoseBoi cTuMys. KOHTPONBbHBIE >KHBOTHBIE MOJYYAIOT
aHaJoruyHeii  0o0beM pactBopa PBS. JlocTtoBepHOCTh pasnmuuuii BBIYUCIAIOT t-KPUTEPHEM
CTeIOIEHTa, JOCTOBEPHBIM CUMTAIOT 3HaueHue *- p<0,05, ***- p<0,001 mo cpaBHEHUIO C rPYMIIOH
PBS.

@ur. 7. Anansretuueckuii 3¢gdext nentuna HCRG21 u ananora - nentuga APHCI, B moze
0,1 MI/KT Tpu BHY TPUMBILLIEYHOM BBEIEHHH B KarCAauLIuHOBOM TecTe. [0 OcH OpAMHAT OTKJIabIBAIOT
u3MepsieMble mapaMmeTpsl 3a 15 mMunyT HabmoneHus: (A) naTeHTHBINH nepuox nepsod peakuud, (b)
BpeMsi, KOTOpPO€ MbIIb TMpoBena 3a Jju3aHueM jamnel, (B) komuuecTBo akTOB OOJU3BIBAHMSL.
KoHTponbHbIE )KHBOTHBIE IOYUAIOT aHAJOTHUHBIH 00BeM pacTBopa PBS. JlocToBepHOCTE passinumii
BBIYHCIISAIOT t-KpuTeprueM CThIOEHTA, JOCTOBEPHBIM CUUTAIOT 3HaueHue *- p<0,05, **- p<0,01, ***-
p<0,001 mo cpaBHenuto ¢ rpynmnoit PBS.

®ur. 8. IlporuBoBocnamutenvHbiii 3dpdexr mentuna HCRG21 B moze 0,1 mr/kr mpu
BHYTPUMBILIIEUHOM BBEICHHH B TECT€ TEIJIOBOH THIEPUYyBCTBUTENLHOCTH, BbI3BAHHOU
HHTpAIJIAHTAPHBIM BBEIEHHEM MMOJHOTO aapioBanTa Opetinaa. [1o ocu OpaMHAT OTKJIAABIBAIOT BPEMSI
OTIEpruBaHMs BOCMAJEHHON jambl OT ropsiyed muactunbl (=53 °C). J[ocTOBEpHOCTH pasiHuuit
BBIUUCIISIIOT t-KpuTepreM CThIOIEHTA, JOCTOBEPHBIM CUMTAIOT 3HaUYeHue **- p<0,01 mo cpaBHEHHIO C
IPYNIoOi KOHTPOJIbHBIX JKHBOTHBIX, KOTOPLIM BBOIMIIU paBHBIH 00bem PBS.

®ur. 9. Anamerernueckuii 3¢pdext mentuga HCRG21 B gozax 0,1 u 1 wmr/kr mpu
BHYTPUMBILIEYHOM BBeACHUU B (GHOpMaTMHOBOM TecTe. KOHTpOJbHBIE JKHBOTHBIE MONYYAIOT
aHaoruyHelii 00beM pacteopa PBS (oTpuuarenbHbIil KOHTPOJB) HIIH pacTBOp ubympodeHa B 103e
100 mr/kr (MONOKUATENbHBIH KOHTPOIB). I10 ocH OparHAT OTKIIABIBAIOT H3MEPsiEMbIE TapaMeTPhI 3a
1 munyty Habmiomenus: (A) JaTeHTHOe BpeMms momkaTtus 3amHeid yamel, (B) KogMYecTBO akTOB
00nM3bIBaHUS 3aIHEH J1ambl, O OCH a0CLUCC MTPUBOISIT BPEMsi MEXKAY BBEIEHUEM MENTHAA U HAYaJIOM
ouepenHOro wu3MepeHus. JlOCTOBEpHOCTh pasnuuuii BBIYHCISIOT t-KpuTepuem CThIONEHTA,
JIOCTOBEPHBIM CUMTAIOT 3HadueHue *- p<0,05, **- p<0,01, ***- p<0,001 MO CpaBHEHHUIO C TPYIMITON

PBS.
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®ur. 10. Ananereruueckuii d¢pdexr mentuma HCRG21 B mosax 0,1 u 1 wmr/kr mpu
BHYTPHMBILIEYHOM BBEICHHH B TECT€ MEXaHUUECKON TMIIEPUYBCTBHUTEILHOCTH B YCIOBHSIX OCTPOTO
JIOKAJBHOTO  BOCHAJICHHUS, WHIAYUHPYEMOrO HWHTPAIUIAHTAPHBIM BBEACHHEM KapparvHaHa.
KoHTponbHBIE JKUBOTHBIE TMOJYYAIOT AHAJOTHYHBIM 00bem pactBopa PBS (oTpuuarenbHblit
KOHTpPOJIb) WK pactBop uOymnpodena B moze 100 mr/kr (HOJOKHTENbHBIA KOHTpOJb). Ilo ocu
OpOWHAT OTKJIAABIBAIOT CHJIy CHABJIMBAaHUS IHUNUaMH. J{OCTOBEPHOCTh PA3IMYUI BBIYHCIISIOT
t-kputepueM CTbIOAEHTA, JOCTOBEPHBIM CUMTAIOT 3HadyeHue *- p<0,05 mo cpaBHEHHUIO C TPYMIOW
PBS.

@ur. 11. [IporusorocnanurensHbiil 3¢ dext nentuga HCRG21 B mozax 0,1 u 1 mr/kr mpu
BHYTPHBEHHOM BBEIEHHH B TECT€ OCTPOr0 JIOKAJIBHOIO BOCHAJICHUS, WHIYLHPYEMOro
WHTPAIUIAHTAPHBIM BBEIEeHHEM KapparnHaHa. KOHTpOJbHBIE >KHBOTHBIE MOJYYarOT aHAJOTHYHBIN
o0wvem pactBopa PBS (oTpuuareibHbIii KOHTPOJb) MM PACTBOP MHAOMeTAlHa B no3e 10 mr/kr
(MonoXKUTENBHBIN KOHTPOIB). I10 OCH OpAMHAT OTKJIAABIBAIOT YBEIHUEHHe 00beMa JIabl J)KUBOTHOT'O
B IMpOLEHTAX OT HCXOOAHOTrO OO0béMa. JIOCTOBEPHOCTh pA3NIUUMI BBIYHCISIOT t-KpUTEPHEM
CTeIOI€HTa, JOCTOBEPHBIM CUMTAIOT 3HaUeHue *- p<0,05, **- p<0,01 no cpaBHeHuto ¢ rpynmnoii PBS.

®ur. 12. Bmusave nentuga HCRG21 u ananora - nmentuma APHCI1, Ha pexTanbHyO
temiepaTypy Tena Mbimneid jguHud ICR npu BHyTpuMbIieuHOM BBeaeHun B 1o3e 0,1 Mr/kr.
JloCTOBEpHOCTh pa3aInyuid BEIYHCISIOT t-KpuTeprueM CThIOIEHTA, JOCTOBEPHBIM CUHTAIOT 3HAYCHUE
*- p<0,05, **- p<0,01, ***- p<0,001 Mo CpaBHEHUIO C TPYNIONH KOHTPOJBHBIX KHBOTHBIX, KOTOPBIM
BBOJIMJIM paBHBIN 00beM PBS.

®ur. 13. Bausuue nentiaa HCRG21 Ha pektansHyro Temnepatypy Tena Meieit muavu [CR
npu pasiauuHbix crnocobax BeemeHust B Ao3ze 0,1 mr/kr. JIOCTOBEPHOCTb pasivudil BBIYUCIISIOT
t-kputepueM CTbIOAEHTA, JOCTOBEPHBIM CUMTAIOT 3HadyeHue *- p<0,05 mo cpaBHEHHUIO C TPYMIOW

KOHTPOJIBHBIX )KHBOTHBIX, KOTOPBIM BBOAWJIM paBHbIN 00beM PBS.

OcviiecTeienne n3odpereHus
ITpumep 1
IMonyuenue nentuga HCRG21
AKTHBHBIN TENTH TOJIYYalOT OMOTEXHOJOTHYECKUM METOIOM B COCTABE XUMEPHOTO Oenka ¢
¢parmenTom TtuopenokcuHa. CuHrte3 reHa hcrg2l mposoastr ¢ momouweio TP (2 cragum) c
UCIIONIb30BAaHHEM  crelu(uuHbIX  mpaliMepoB,  CO3JaHHBIX  HAa  OCHOBE  IOJyYEHHOMN

IOCIICAOBATCIIBHOCTH I'€Ha hCI'ng U OIITUMHU3UPOBAHHBIX B COOTBETCTBHU C PCOAKUMHU KOJOHAMU OJIA
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akcrpeccun B F.coli, KOTOpbIe MOMHOCTBIO MEPEKPLIBAIOT HYKJIEOTUIHYIO MOC/IEI0BATEIbHOCTD
(Monastyrnaya M.M. et al. Kunitz-type peptide HCRG21 from the sea anemone Heteractis crispa 1s a
full antagonist of the TRPV1 receptor // Mar. Drugs 2016, 14, 229-234). B mocienoBaTenbHOCTb
npsaMoro u obpatHOro (IaHKHPYIOIIKX npaiiMepoB BBOIAT caiTel pectpukiuu 1ist EcoRI u Xhol
COOTBETCTBEHHO. B  mocnemoBarenbHOCTH OpsIMOro  (uaHkupyromero mpaiimepa mnepen
MOCIE0BATELHOCTLIO, KOAUPYIONIEH MNEPBBIH aMUHOKHCIOTHRIH ocTtaTok mnentuma HCRG21,
BBOJST NOMOJHUTENBbHBIN KOIOH, ATG, KOOUpPYyOMUi OCTATOK METHOHUHA. 332 CAUTOM PECTPHKIINU
Xhol B mocnenoBaTeNnbHOCTH  OOpPaTHOrO  mpaiiMepa  OOOABJSIOT — CTOM-KOAOH T AA.
I'eHHO-MHI)KEHEPHYIO KOHCTPYKIHIO (3KCIPECCHOHHBIA BEKTOP), CIOCOOHYIO JKCIPECCHPOBATH
nentunq HCRG21 B kierkax F. coli, mony4aiOT Ha OCHOBE CHHTE3WPOBAHHOTrO (hparMeHTa reHa
hcrg21 myTtem nurupoBanus ¢ 3kcnpeccupyomum BekropoMm pET32b+ (Novagen) nocne 00paboTku
¢parmenta rena hcrg2l u mmasmuger pET32b+ pectpukrtazamu EcoRI u Xhol. IlonyueHHbie
IJIa3MHUIbI MPOBEPSIOT CEeKBEHHPOBaHHEM. B pe3ysibTaTe MOAyuYalOT MJIA3MHUIY, HECYIUIYIO T€HBI
xumepHoro oenka Trx A-HCRG21 nox koutposiem T7 mpomoTtepa.

B cocras xumepHoro Oenka mist cuatesa nentuga HCRG21 moxer BXoauTh JIKOOON APYroi
KOMMEPUECKH MOCTYMHBIH Oenok-moMoInHuK (Hampumep, Oapuasza (bar'), aucynbdua-oOMeHHBbIH
6enok (DsbC), 6enok, ces3piBaromuii MaeTo3y (MBP), nin ke KOMOHHALINS XUTHH-CBSI3bIBAIOILETO
noMeHa U MuHH-uHTenHa DnaB u3 Synechocystis sp., cnocobHoro moaeepratbcs pH-3aBrcuMomy
camooTilemiennto). XumepHeii  Oeqok  TrxA-HCRG21 mpenacraisier  cO0OH  CIMTHYIO
AMUHOKHCJIOTHYIO TIOCIen0BaTebHOCTh (hparmenta tTuopenokcuHa A (TrxA, 109 aMUHOKHCIOTHBIX
OCTaTKOB), MOC/IEOBATEIBHOCTH 6 aMHHOKHCIIOTHBIX OCTaTKOB THCTHIWHA, OCTATKA METHOHHUHA,
PacIoIOKEeHHOTO HEMOCPENCTBEHHO mepen mepBbiM octaTkoM mnentuma HCRG21, u neneroro
nentuga HCRG21.

Knerku BL21(DE3) TpanchOpMUPYIOT OSKCIPECCHOHHBIM  BEKTOPOM, COIEpPIKAILIUM
NOCJIEA0BATENLHOCTD, KOMUPYIOLIYIO XUMepHbIi Oenok. [Toce cenexiiu Ha Jalikax ¢ CEeIEKTHBHBIM
aHTHOMOTHKOM (KapOEHHLMJUINH), KJIETKH MepecenBatoT B kojady ¢ 1200 mut »KuaKOH MUTATETBHON
cpexnsi (LB) ¢ cenekTnBHBIM aHTHOMOTHKOM (KapOEHULMILINH) M BBIPALLMBAIOT IPH MIEPEMEIINBAHUT
no ontudeckor miotHoctu ~0,6 emuHuL (Asoo) mpu Temmneparype 37°C. MHAyKIHMIO 3KCIPECCHH
MPOBOIAT AoOaBieHHeM wu3omponui-B-D-1-tuoranakronupanosuna A0 Kouientpauuu 0,4 MM.
Knerku npomosmkatoT HHKyOUpoBaTe U nepemernBath npu 19°C mis npoaykuuu XuMepHoro Oenka
u uepe3 20 YacOB OCAXMAIOT W 3aMOpPAXXWBAIOT. [l TmpoBeAeHUs Ie3WHTErpanui KJIeTKH

pecycnenmupyor B Oydeprom pacteope (20 MM Tpuc-HCI pH 7,2, 150 MM NaCl).
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J{e3uHTErpupyrOT KIETKH YJbTPA3BYKOM, KJIETOUHBIH AeOpPHC OCAKAAOT LEHTpU(yrupoBaHUEM.
Ieneroii xuMepHbI O€I0K BBLAEISIOT U3 PACTBOPHUMON (HPAKIIHH.

OTnenenre TmNPOOYKTa OT MPOYHX KJIETOUHBIX OENKOB MPOBOASIT C  MOMOIIBIO
MeTasto-adduaHOlN XpomaTorpadun Ha Ni2 -copbenTe B 6ydeprom pactsope (20 MM Tpuc-HCl pH
7,2, 150 MM NaCl), mist anronpoBaHusi XAMEPHOTo Oenka ucnose3ytoT Oy depHsriii pacteop (150 MM
umuaazon, 300 MM NaCl, 20 MM Tris, pH 7,5). Hanee apdunnyo Merky u OeI0K- MOMOLIHHK
YOANSIOT, pACIUEIUIsisl CIAMTHBIA OeloKk OpOMLHMAaHOM MO OCTATKY METHOHHHA, BBEICHHOMY
crienuaabHO nepen neppoit amuuokucaotoi nentuaa HCRG21. Xumepnsiii Oenok pacteopsiot B 0,1
M HCI no xoHuenTpaiuu 6enka 1 Mr/mi, paciierisitor OpomMunranoM 18 4acoB B TEMHOTE, HCIOJIb3Y S
600-kpaTHBIN MOJISIPHBIA W30BITOK OpomumaHa. PacTBoputesb U W30BITOK OpOMIMAHA YOAISIOT HA
BAaKyyMHOM KOHLIEHTPATOpE, Aajiee CMeCh IIPOIYKTOB I'MAPOJIH3a HAHOCAT Ha KOJIOHKY € 0OparieHHon
dazoit copbenTa Jupiter C 18 (10x250 mm, Phenomenex, Torrance, CA, USA). ®pakunoHupoBaHnue
OpOBOAST B JIMHEHHOM TIpaJMeHTe KOHUeHTpauuu aueroHutpmwia B 0,1%-noit  (V/V)
tpudTOopyKcycHOi kuciaore. KOHTpONb YHCTOTBI MONYYEHHOTO PEKOMOWHAHTHOIO MENTHAA
IPOBOJST METOAOM MaCC-CIEKTPOMETPHUYECKOr0 aHAJIH3A.

ITpumep 2

IMoareeprkneHre MPaBIbLHOCTH (HOJAMHTA PEKOMOMHAHTHOT'O aHAJIOTa

IIpoBoasT TecTUpOBaHHMEM MeTOAOM in Vilro Ha KyneType kierok CHO, crabusibHO
akcnpeccupytomeit noHHelii kaHam TRPV1. CraOuipHyl0 JHHHIO KIETOK pa3sMOpPaKMBAIOT W3
KpuoOaHKa U BeAyT HE MeHee 2 Hefenb Ha nutatensHol cpene (DMEM / 10% deranbHas Tensubs
ceiBopotka / 1% PS (meHuMnmiumH/CTpenTOMHUIMH)) ¢ noOaBieHHeM CMeCH aHTHOMOTHKOB B/Z
(Blasticidin S (5 Mxr/ mi), zeocin (250 Mkr/mit)), B cTepuibHBIX MaTpacax npu 37°C B IpuCy TCTBHU
5% COa, perynspHo mepecakuBad uepez Kaxipie 2-3 nmHs. {19 M3MepeHHs KIETKH BBICEBAIOT B
96-nyHOUYHBIE IUIAHLIETH] C YEPHBIMUA CTEHKAMH U MPO3pavHbIM JHOM B konruectse 75000 mTyk Ha
JYHKY M KyJbTUBUPYIOT HOUb ipu 37°C B npucytctBun 5% CO2 B monHOM cpene Oe3 aHTHOUOTHKOB
PS, comeprkarueii 1 MKr/MJ1 TeTpaLUKIIMHA.

Knerkn OKpalmMBarOT LUTOMIA3MATHUYECKUM KaJblUeBbIM uHAuKatopom Fluo-4AM ¢
UCIOJb30BAHHEM METOAWKH M TOTOBBIX pAacTBOPOB s aHanm3a kanbuus Fluo-4 Direct™
(Invitrogene) u mocaenoBaTebHO HHKYOUPYIOT B TeMHOTe ipu 37°C 45-60 munyT 1 nanee npu 25°C
B TeueHue 45-60 munyT. MU3MepeHus mpoBOISIT MPU KOMHATHON TEMIIEpaType C HCIOJb30BAHUEM
IUTAHIIETHOTO CIEeKTPOo(POTOMETpa, YKOMIUIEKTOBAHHOI'O BCTPOEHHOH aBTOMATHYECKOW CHCTEMOM

nozuposanus xunkoctu, NOVOstar (BMG LABTECH, I'epmanusi). CenekTHBHbIE HOHHBIE TOKH
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yepe3 uoHHBbIM kaHam TRPV1 (pasropanue KkpacuTens 3a CYeT MOBBILICHHUS KOHIEHTPALHU
BHYTPUKJIETOYHOT'O KaJbLIMsl) BBI3BIBAIOT A0o0aBeHreM 3 MKM pacTBOpa KarCauliHa JO3HPY IOLIHUM
YCTPOHCTBOM B KOXKIYIO JIYHKY B X011e n3Mepenus. OyopecieHTHRIE CUTHAJIBI PETHCTPUPYIOT CHU3Y
npu ClieAyroLx napamerpax (Aex = 485 M, Aem = 520 HM, unTepBaN H3MepeHus Kaxkabie 2 ¢ mo 10
BCIbIlIEK). B kauecTBe OTpHLIATEIHHOrO KOHTPOJIS ucnoib3ytoT kietku CHO 0e3 nOHHOrO KaHana
TRPV1, makcumasibHyio (ayopecueHnnio onpenensior udepes 20 cekyHn mocie Ao0aBIeHHS
kancanunHa. Tectupyemsiii mentun HCRG21 BHOCAT B JyHKY mepen Ha4aJoM H3MEpPEHUs Tak,
4yTOOBI €r0 KOHEYHAsI KOHIEHTpalus paBHsuiack 30 HM, B KOHTPOJIBHBIE JTyHKH BHOCSIT PABHBIH 00beM
Oydepuoro pacreopa. Ilentum HCRG21 BbI3bIBa€T IOCTOBEPHOE CHUKEHHE  YPOBHS
BHY TPUKJIETOYHOTO KaJibIus ((ur. 1), pacCUnTaHHOIO KaK pa3HHULA MKy MAKCHUMaJIbHOW 1 0a30BOM
¢dayopecuenunu (dF1), nenennas Ha 6aszoByro dayopecuenunro (Flo). Ycepenustor pesyabtatsl mo 9
HE3aBHUCHMBIM H3MEPEHHSIM, TOCTOBEPHOCTh OTIMUNN MEXAY KOHTPOIBHOW M SKCIEPUMEHTAIBHON
rpynnou onpenenstor t-kpurepuem CThIOIEHTA.

ITpumep 3

TectupoBanue anaiasrernueckoro neiicteus nentuna HCRG21 Ha Mpimax B Tecte «ropsrdas
MJIACTHHAY MIPU PA3IMYHBIX CITOCOOAX BBEIACHHS

Meieit nenst Ha 19 rpynn (3 kKOHTposibHBIE U 16 dKCIEpUMEHTAaNbHBIX) MO 9 ocobel B
kakmoi. Tectsl mpoBOmsT Ha camuax Oenbix Mbimeid guauu ICR maccoii 20-30 r. Bonesoe
pasgpakeHHe MOIENHPYIOT, MOMellass MbIllb Ha METAUTHYECKYI0 MOBEPXHOCTh mpubdopa,
pazorpetyro o S55°C. Jlnsg mpenoTBpallleHHs OKOTOB Jlall BpeMs BO3AEHCTBHA pas3dpaskeHHs
orpannunBatoT 60 cexynnamu. Tectupyemsiii oOpasen nentuaa HCRG21 pacTBOpsIOT B CTEpUIBHOM
(dusnomornueckoM pactBope u BeoaaT B mose 0,01, 0,05, 0,1, 0,5 u 1 mr/kr. Jlna ompeneieHus
Hauboee 3pPeKTHBHOrO Crocoba NCIONB3YIOT Pa3IMUHble MAPIIPYThI BBEEHHS. BHY TPUMBILIEUHO,
BHyTpuBeHHO, wuHTpaHaszaiabHO. I[lentmn APHCI npumeHSIOT Kak KOHTPOJIE [UISl CPaBHEHHS
s dexTrBHOCTH 00€300IMBAIOIIEr0 AEWCTBUS B TEX K€ YCIOBUSIX MPH BHYTPUMBILIEYHOM H
BHYTPUBEHHOM BBeZieHnH. KOHTPONIbHBIE JKUBOTHBIE MOJTYYAIOT SKBUBAJIEHTHBIH O0BEM CTEPHIIBHOTO
(bU3HONIOTHYECKOTO pacTBOpa. AHANbreTHuecKuil 3(PQPEeKT H3MEPSIOT MO YBEIUYEHUIO BPEMEHH,
MPOLIEIIero OT MOMEHTA IMOCATKH KUBOTHOT'O Ha MJIACTHHY 1O MOMEHTA NEePBOTO MO PHITHBAHUS.
H3mepenue 60s1€BOI UyBCTBUTEIBHOCTH MPOBOIAT Yepe3 60 MUH MOC/Ie BHY TPHMBILIEUHOTO ((ur. 2),
yepe3 30 MuH nmocne BHyTpuBeHHOro (dur. 3) n yepes 120 mun nocne nHTpaHazampHOro (dur. 4)
BBeAeHHs mpenapatoB. Ha OCHOBaHMHM TOJYYEHHBIX pPe3yJbTAaTOB ONPENENSIOT, YTO IpPH

BHYTPUMBILIEUHOM BBefeHnH aHajbretudeckuil dddexr nentuma HCRG21 nacrymaer B goze 0,1
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mr/kr, npu 3toMm APHC1 obnamaer HemHoro OombimuMm 3(@(EKTOM, KOTOPBIH COMOCTABHM C
a¢pdpektom HCRG21 B pmosze 0,5 wmr/kr. Ilpu mnoBeimeHnn [03bl 10 1 MI/KT IPOHCXOIUT
He3HauHnTeabHOe CHWkKeHue dpdexktuBHOoCTH 000Mx mnenTuaoB (¢ur. 2). Ilpu BHYTpUBEHHOM
BBEIEHUH KOHTPOJIbHBIN oOpaser a¢hdextrBen B quanaszone 103 0,01-1 mr/kr, torma kak HCRG21 B
muana3one 0,1-1 mr/kr (¢ur. 3). [Ipu unTpaHazaabHOM BBeneHuH akTuBHOCTH mentuaa HCRG21
COXpaHsieTcsl B TOH ke MuHUMAabHON no3e 0,1 mr/kr. PesysbraTtel 00pabaThIBAIOT CTATHCTUYECKH,
IOCTOBEPHOCTb OTJIMYHMI PEe3yJIbTATOB KOHTPOJBHON M SKCIIEPUMEHTABHON TPYIIIBI ONMPEAENSIOT C
nomouipio Tecta Cteiogenta. [Momyuaror, uto B goze 0,1 mr/kr mentung HCRG21 sddextusHO
CHIKaeT OOJIEBYIO Uy BCTBUTENIBHOCTE TPH JIFOOBIX CIOCO0aX BBEIEHHS.

ITpumep 4

TecTupoBaHue JUTUTENHHOCTH aHajbreTdeckoro aeficreud nentuga HCRG21 Ha mbimax B
TeCTe «ropsuasi MIACTHHAY MPH BHYTPUMBILIEYHOM BBEICHUHU

Meiwueit et Ha 24 rpynmnbl (KOHTPOJIBHBIE H OKCIIEPUMEHTAIbHBIE) 0 9 0coleil B KaKI0u.
Tectol mpoBoasT Ha camiax Oesbix Mbimei muaud ICR maccoit 20-30 r. bonesoe pasapaxenue
MOZENUPYIOT, MOMEINAas MBIIIb HAa METAJUTMYECKYIO MOBEPXHOCTh MpHOOpa, pasorperyio mo S5°C.
Jas mpengoTBpalieHHsl OKOrOB Jiall BpeMsl BO3AEHCTBHS pasfpakeHHsl orpaHnunBaoT 60 cek.
Tectupyemsiii oopaser nentuaa HCRG21 pacTBOpsitOT B CTEPUIBHOM (PU3HOTIOTHUECKOM PACTBOPE U
BBOIT B no3e 0,1 mr/kr BHyTpumbimiedno. Ilentung APHC1 mpuMeHSIOT Kak KOHTPOJb IS
CpaBHEHUS IUTENLHOCTH 00€300/IMBAIOIIEro AEeHCTBUS B TOW JK€ KOHIEHTPALMU IMPH TeX JKe
ycnoBusix. KOHTpONbHBIE  KUBOTHBIE  MONYYalOT OSKBHBAJIEHTHBIH O0BEM  CTEPHJIBHOTO
(pU3HONIOTHYECKOTO pacTBOpa. AHANbreTHUeCKui 3(PQPEKT H3MEPSIOT MO YBEIUYEHHIO BPEMEHH,
MPOLIEAIIero OT MOMEHTA MOCAAKH KUBOTHOT'O HA TUTACTUHY JO MOMEHTA MEePBOTO MOANPLITNBAHUS
(¢ur. 5). Usmepenne 60neBON YyBCTBUTENBHOCTU MPOBOIAT uepe3 S muH, 15 mun, 1, 2, 3, 6, 13 u 24
4 mociie BBeOeHus npemapata. Ha OCHOBaHMM NONYYEHHBIX PE3yJIBTATOB OMNPENENSIFOT, YTO
anansrerunueckoe neficrsue HCRG21 pa3euBaeTcst HOCTENEeHHO, TOCTOBEPHO OTIMYHO OT KOHTPOJIS K
1 u (MakcuMmanbHBIH 3 deKT 2 u), ABIAETCS MPOJOHTHPOBAHHBIM (He MeHee 13 u). D10 oTiuuaer
neiicteue nentuga HCRG21 ot ananora APHC1, kotopeiii ObIcTpo naeT aHambreTudyeckuii 3gdexr,
HO TONRKO Ha 2 waca. Kakpas MeIb HCHONMB3yeTCS TOJILKO JUIS OJHOTO HM3MEPEHHS
aHanbretuueckoro dddexra. PesynsraTel 00pabaThIBAIOT CTATUCTHYECKH, JOCTOBEPHOCTh OTIMYMN
pe3ybTaTOB KOHTPOJILHOH W OSKCIEPUMEHTAJbHOW TPYMIBI OMPENeisioT C IMOMOIIBID TecTa
CreronenTa.

ITpumep 5
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TectupoBaHue JUTUTEIHLHOCTH aHajbreTdeckoro aeficreus nentuga HCRG21 Ha mbimax B
TECTe «ropsyasi MIACTUHAY MPH PA3IMUHBIX CIOCO0aX BBEICHHUS

Meiwueit nensart Ha 8 rpyn (4 KOHTPOJIbHBIE U 4 SKCIIEpUMEHTAJIbHBIE) IO 7 0CO0el B KayKIOM.
Tectol poBoasT Ha camiax Oesbix Mbimei muaud ICR maccoit 20-30 r. bonesoe pasapaxenue
MOZENUPYIOT, MOMEINAas MBIIIb HAa METAJUTMYECKYIO MOBEPXHOCTh MpHOOpa, pasorperyio mo S5°C.
s npenoTBpalieHust 0X0roB Jial BpeMsl BO3eCTBHS pa3apakeHusl orpaHnunBaiot 60 cek.

Tectupyemsiii obpaszen nentuga HCRG21 pacTBopstOT B CTEpUSIBHOM (DU3HOIOTHUECKOM
pactBope u BBOIAT B A03€e 0,1 MI/Kr BHyTPHBEHHO U TOAKOKHO. KOHTPOJIEHBIE JKUBOTHBIE MOy YaIOT
SKBUBAJICHTHBIH OOBEM CTEPHIILHOIO (DU3HOJOTHYECKOrO pacTBopa. AHambreTudeckuil 3ddexr
HU3MEPSIOT M0 YBEJIMUEHUIO BpEeMEHH, IPOLIEAIIero OT MOMEHTA MOCAAKH JKUBOTHOTO HA IIJIACTUHY 10
MOMeHTa mepBoro moanpeiruBanus (¢ur. 6). U3smepenne 00JieBOI UyBCTBUTENBHOCTH MPOBOMASAT
uepe3 2 u 13 41 mocie BBeASHUS mpenapara.

Ha ocHoBaHWM TOSyYEHHBIX PE3YJLTATOB ONPEHENSIOT, UTO AHAJBIEeTUUYECKOe ACHCTBUE
HCRG21 gocToBepHO OTJAMYHO OT KOHTPOJISI U SIBJISIETCS MPOJIOHTHPOBAHHEBIM (He MeHee 13 4) kak B
cnydae noakokHoro (¢ur. 6A), Tak u B ciiydae BHyTpuBeHHOTO BBeAeHus (¢ur. 6b). Kaxnas mbiis
UCIOJB3YEeTCS TOJABKO [UIsl OIHOTO H3MEpeHHs aHajgbretudeckoro sddexrta. Pesynbrath
00pabaThIBAIOT CTATHCTHYECKH, OCTOBEPHOCTh OTJIMYUN  Pe3yJbTATOB KOHTPOJBHOW U
SKCIIEPUMEHTAJILHOU PYIIIBI ONMPEAENSIOT ¢ mOMOIIEI0 Tecta CThIOeHTA.

ITpumep 6

Tectuposanue anansretnueckoro Aeiicteus nentuga HCRG21 B kancauiimHoOBOM TecTe

TectupoBanue npoBoasT Ha camiax Oenbix Mbimed guaun ICR maccoit 20-30 r. Meiei
nensat Ha 3 rpynnbl (KOHTPOJBHYIO U 9KCIIEpUMEHTaIbHBIE) 0 9 ocobeii B kaxaoil. Tectupyembiii
nentuny HCRG21 pacTBopsiOT B CTEPUIBHOM  (DH3HOJOTHYECKOM pPACTBOPE U BBOMST
BHyTpuMbIieyHo B ao3e 0,1 mr/kr. Ilentun APHC] npumeHSIIOT Kak KOHTPOJb JUIsi CPaBHEHHS
3¢ dexkTa B TOW ke KOHLEHTpPALHH MPU TEX ke YCIOBHUAX. KOHTPOJIbHBIE JKUBOTHBIE MOIYYArOT
SKBHBAJIEHTHBIN 00bEM CTEPUIIBHOTO (PH3HOIOrHUYEeCKOro pacteopa. Uepes 60 MUHYT BCEM MBILIAM B
NOAyIIeYKy 3aHel amnbl BBOAAT 20 MKJT cMecH (cootHowenue 1:9 (v/v)) 10% cnupToBOro pacreopa
Karncaunuaa ¢ (usnogoruyeckuM pacteopoMm. KomawmdectBo kamcaunuHa B 20 MK CMECEBOTO
pactBopa coctapiysier 3 Mkr. [Tociie HHbEKIMK KarncauliHa HEMEIJIEHHO HAUMHAIOT HaOJII0IeH e 32
MOBENEHHWEM MBI U PETHCTPUPYIOT BpeMs Hayajia PeakUWd >KHUBOTHOTO HA HHAYKIUIO OOiH
(nepBoe 00M3bIBAHKE HITH TOAEPTUBAHUE MOBPEKAEHHOM JIallbl), Aajiee MOACUUTHIBAIOT KOJTUYECTBO

U MPOAOIKATEBHOCTh OOJH3bIBAHUS MOBPEKAEHHON Jamnbl. HabmoneHne 3a KaXkKapiM SKMBOTHBIM
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npoBoauTcs B Teuenwe 15 muH. PesysnbpTartel 0O0pabaThIBAlOT CTATHCTUYECKH, TOCTOBEPHOCTBH
OTJIMYMH PE3yJIbTATOB KOHTPOJILHON U SKCIEPUMEHTAIILHON PYIIIBI ONPEAENSIIOT C TOMOLIBIO TECTA
CreronenTa.

Amnanbreruueckuil 3pQPekT U3MepSIOT MO YBEINYSHHIO BPEMEHH, MPOLIEIIero OT MOMEHTA
MOCAIKU JKUBOTHOT'O Ha IJIACTHHY IO MOMEHTA Hauajia PEaKIHH KMBOTHOTO HAa WHAYKLHUIO OOIH
(dur. 7A), a Taxke yMeHbIIEHHIO MNpomoinkuTensHocTd (dur. 7b) m xommuectsa (dur. 7B)
00nu3bIBaHUIN MOBPEKAEHHON Jlanbl. Ha OCHOBaHHM MOJIyUYEeHHBIX PE3yJIbTATOB ONMPEAENSIOT, UTO
ananerernueckoe aericteue HCRG21 Beipakaercs B CHIKEHWH YYBCTBHUTEIBHOCTH JKHBOTHBIX K
pasapakaroieMy AEWCTBUIO KalCaulHA. YMEHBIIAeTCSd HHTEHCHBHOCTb M BpeMsi OOJU3bIBAHHS
pasmpakéHHON sambl Oonee ueM B 2.5 pasa W yBenmduuMBaeTrcs B 3,5 pasa BpeMmsi Hadyalia
MOBENEHYECKHX PEAKLUi JKHBOTHOTO HA MHIAYKIHMIO OOJH MO CPABHEHHUIO C KOHTPOJILHOW TPYIIIONM.
Amnansrernueckoe neiictsue nentuna cpaBHeHnss APHC1 sBnsercss MeHee BBIpR)KEHHBIM IO BCEM
TpeM PEruCTPUPYEMbIM MapaMeTPaM.

ITpumep 7

TectupoBanue npotusoBocnamutenbHoro neiicteus nentuna HCRG21 B monenu renosoi
THIIEPYYBCTBUTENLHOCTH

TecTbl mpoBOAT Ha camiiax Oenbix Mbier muaun ICR maccoit 20-30 r. Meiineii nesat Ha 2
rpynnbl  (KOHTPOJBHYIO M OKCIEPHUMEHTaJbHYIO) 1o 9 ocobeit B kaxaoi. Mpimam
SKCHEePUMEHTAJILHON TCPyNNbl B MOAYIIEYKY 3aJHel Jiambl BBOISAT BOCHAJUTENbHBIA AreHT,
npenctapisonmii  coboii 20 MK cMecH TMONHOro anpioBanta @peiinma u ¢uspactsopa B
cootnomenuu 1:1 (v/v). Uepe3 24 yaca >KUBOTHBIM BHYTpPUMBILIEYHO BBOIAT 200 MK pacTtBopa
tectupyemoro nentuga HCRG21 B crepunbHoM (usunonorunueckom pacteope B mose 0,1 mr/kr;
JKUBOTHBIM KOHTpPOJIbHOW rpynnbl BBOmAT 200 M ¢usnosornyeckoro pactesopa. HM3mepenue
npoBomsaT depe3 60 MuHYT nocne BeneHus. DUKCHPYIOT JIATEHTHOE BpPeMsl OTAEPTrUBaHUS JIAIBI,
NOJABEPriIeiCs OEWCTBUIO BOCHAJMTENBHOrO areHTa, OT ropsueil miactuHel  (t = 53°C).
Amnanbreriueckuii 3¢(HeKT U3MEPSIOT MO YBEIUUYSHHIO BpEMEHH MPOLIEIIero OT MOMEHTA MOCAIKU
JKHBOTHOTO Ha IUIACTHHY O MOMEHTA MepBOro obsm3biBaHus 3anHel janbl (¢ur. 8). PesynabTate
00pabaThIBAIOT CTATHCTHYECKH, OCTOBEPHOCTh OTJIHYUN  Pe3yJbTATOB KOHTPOJBHOW U
SKCHEPUMEHTAJILHOW TPYIIILI OMPEAEIIOT C TOMOIIBIO ¢ TOMOIIEI0 Tecta CThIOAeHTA.

ITpumep 8

TectuposBanue ananbreruyeckoro aeicreus nentuaa HCRG21 B popmannHOBOM TECTE
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TecTbl mpoBOAT Ha camiiax Oenbix Mbier muaun ICR maccoit 20-30 r. Meiineit nesst Ha 4
rpynnbl (KOHTPOJBHYIO M 3KCIepUMEHTaIbHbIe) MO 9 ocobeit B kakaod. TecTupyemsblil mentun
HCRG21 pacTBOpSAIOT B CTEPUIBHOM (DHU3UOJIOTHYECKOM PACTBOPE W BBOAAT BHYTPUMBILIEYHO B
no3ax 0,1 u 1,0 mr/kr. KOHTpONbHBIE KHMBOTHBIE MOJYYAIOT 3KBHBAJEHTHBIH O0OBbEM CTEPHJIEHOTO
¢dusmnonornueckoro pacrsopa. HbOympoden B goze 100 Mr/Kr NOpPUMEHSIOT B KadyecTBE
MOJIOKUTENBHOTO KOHTPOJISI U BBOST >KHBOTHBIM mepopaiibHO. Uepe3 60 MUHYT BCeM MbIIIAM B
noayiieuky 3amHer jambl BBoAsST 20 mxn 2,5% pactBopa dopmanuna. Cpasy mocie BBeAeHHS
MOJCUYHTHIBAIOT MATTEPHBI OOJIEBON peakuuu (KOJUYECTBO aKTOB OOJIM3BIBAHUS M BPEMsI MOKATHS
3a[IHEH JIambl) B CJAEAYIOIIEM PEKUME:

1-ii mepuox (ocTpelii): B TeueHue 20 MUH OCJIE€ HHBEKIHH ATTEPHBI MOACYUTHIBAIOT 33 1 MUH
yepe3 6-MuHyTHBIE nHTEpBAJEI (0, 6, 12, 18 MuH);

2-ii mepuon (ToHuueckwii). cmycts 30 MuUH mOCIe BBedeHHs (OpMaiHA MATTEPHBI
noacunThiBad B TeueHune 20 muH 3a 1 MuH uepe3 6-MunyTHBIE nHTEpBaIBI (30, 36, 42, 48 MuH).

AnHanbreruueckuil 3Qp¢GEeKT OLEHUBAIOT MO YMEHBIIEHUIO MPOAOUKUTENBHOCTH MATTEPHOB
00eBOl peakUud OTHOCHUTENBHO KOHTPOJBbHBIX KHUBOTHBIX (dur. 9). Pesynbtatel 00pabaThiBalOT
CTATUCTUYECKH, JOCTOBEPHOCTh OTJIMUMH PE3yJIbTATOB KOHTPOJBbHON U SKCIEPUMEHTAIBHOMN IPYIIIEI
OTIPENENSIIOT C MOMOIIBIO C MOMOIITBIO TecTa CThIOIEHTA.

Ha ocHoBaHWM TOSyYEHHBIX PE3YJLTATOB ONPEHENSIOT, UTO AHAJBIEeTUUYECKOe ACHCTBUE
HCRG21 Bbipaskaercsi B 3HAUUTEILHOM YMEHBIIEHUH KOJHYECTBA aKTOB OOJIM3bIBAHUS U BPEMEHH
nomKaTHs 3afHel Jyambel kak B 1 ¢ase ocrporo mnepuoma (opmanuuosoro tecta (0-10 muH),
XapakTepu3ywleil B3aumoseiicTeie ¢ Houuuentpopamu, tak u Bo Il dasze (cnycrs 10-15 mun),
onokupyst onocpenoBanny pH unu monynupoanHyo aktuBanuio TRPV1, koTopast mpoHCXOauT
BO BpeMs Bocnanienus. UOynpoden (tunuunbiii anansretik rpymnmnst HIIBC) HAMHOTO mpourpeiBaer
O CBOMM aHajiereTndeckuM ceoricteam nentuny HCRG21.

ITpumep 9

TectupoBanue ananbrerudeckoro neiicteus nentuaa HCRG21 B momenu 601, BEI3BAaHHON
BOCMIAJICHHEM, HHAY IUPOBAHHBIM BBEICHUEM KapparnHaHa

TecTbl mpoBOAT Ha camiiax Oenbix Meier muaun ICR maccoit 20-30 r. Meiineii nesst Ha 4
rpynnel (KOHTPOJIBHYIO M 3KCIEepHUMEHTajbHbIe) MO 9 ocobeit B kakaod. TecTupyemsblil mentun
HCRG21 pacTBOpSAIOT B CTEPUIBHOM (DHU3UOJIOTHYECKOM PACTBOPE W BBOAAT BHYTPUMBILIEYHO B
no3ax 0,1 u 1,0 mr/kr. KOHTpONbHBIE KHMBOTHBIE MONYYAIOT 3KBHBAJEHTHBIH OOBbEM CTEPHIIBHOTO

¢usnonornueckoro pacteopa. HOympodern B nmoze 100 Mr/kr NOPUMEHSIOT B KayecTBe
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MOJIOKUTENILHOTO KOHTPOJIS M BBOAAT KUBOTHBIM IepopaibHO. Uepes 60 MUHYT BCEM MbIIIAM B
noayiedky 3amHedt janel BBOmAT 20 M 1 % pactBopa kapparmHanHa. Cpa3y mociie BBEACHHS
U3MEpPSIOT CHJIy CAaBiIMBaHUS [mununamu (3HadyeHust Oonbme 300 mpuaumarotcs 32 300).
Ananbrernueckuii 3(Q(QeKT OLEHHWBAIOT MO YBEJIUYEHUIO CHJIBI BO3JEHCTBHUS OTHOCHUTENBHO
KOHTPOJIbHBIX KUBOTHBIX ((pur. 10). Pesynbratel 00pabaThIBAIOT CTATHCTUYECKH, TOCTOBEPHOCTD
OTJIMYMH PE3yJIbTATOB KOHTPOJILHON U SKCIEPUMEHTAIILHON PYIIIBI ONPEAENSIIOT C TOMOLIBIO TECTA
CrteronenTa. Ctatuctudecku 3HaunMbli aHanbrernueckuii d3¢pdpexr HCRG21 nposinsercs B goze 1
MT/KT ¥ BBIPQKAETCS B YBEJTUUEHUH CHJIbI BO3IEHCTBHS, YTO 3HAUHTENEHO MPEBOCXOIUT MOKA3ATENH
(mo3a u cuia BO3IEHCTBHSI), KOTOpbIe HAOMOmAIOTCS st uOynpodeHa.

ITpumep 10

TectupoBanue mpoTHBOBOCTANUTENLHOTO NercTeus nentuga HCRG21 B Mogenu octporo
JIOKAJILHOTO BOCHAJISHHS, MHAYITUPOBAHHOI'O BBEJIGHUEM KapparuHaHa

TecTbl mpoBOAT Ha camiiax Oenbix Mbier muaun ICR maccoit 20-30 r. Meiineit nesst Ha 4
rpynnbl (KOHTPOJIBHYIO M 3KCIepUMEHTaIbHbIe) MO 6 ocobeit B kKakaod. TecTupyemblil menTHa
HCRG21 pacTBOpSIOT B CTEPUIBHOM (PH3HOJIOTHUECKOM PACTBOPE U BBOIST BHYTPUBEHHO B 033X
0,1 u 1,0 wmr/kr. KOHTpONbHBIE >KHBOTHBIE MOJYYAIOT SKBHUBAJIEHTHBIH OOBEM CTEPUIIBHOTO
(dusnonornueckoro pacreopa. HumomeranmH B 103¢ 10 MI/KT NOPUMEHSIOT B KadyeCTBE
MOJIOKUTENBHOTO KOHTPOJISI U BBOJASAT KHBOTHBIM MEPOPAIbHO. BceM JKHBOTHBIM H3MEPSIOT 00BEM
3amHeil mpaBoit jambl mpu nomotnn tietusmMomeTrpa (Ugo Basile). YUepes 30 MuHYT MbIlam,
NOJBEPTHYTHIM BHYTPHBEHHOMY BBEIAECHHIO (pusnomorndeckoro pacreopa win nentuga HCRG21, u
yepe3 60 MHHYT MBILIAM, MOJYYABIINM [EPOPAILHO MHAOMETAIINH, B NMOAYILIEUKY 3aJHel MpaBou
nanel BBOmAT 20 mxn 1 % pacrBopa kapparmHana (Sigma, CIIIA). 3arem mnpu momorm
MJIETU3MOMETPA MPOBOISAT HM3MepeHHe obOpasoBaBiierocs orteka uepes 1, 2, 3, 4 u 24 waca.
PesynbTathl 00pabaThIBAOT CTATUCTHYECKH, JOCTOBEPHOCTh OTJIMYUN PE3yJIbTATOB KOHTPOJILHON U
SKCIIEPUMEHTAJIbHOW TpyNImbl ompenesitor ¢ mnomombio Tecta Creiomenta. CratucTHYecKu
3HauUMbIi npoTtuBoBocnaauTenbHbll 3pdexkt HCRG21 nposinsercs B mosax 0,1 u 1 mr/kr u
BBIPAYKAETCS B MEHbIIEM OOBbEME OTeKa MO CPABHEHUIO C KOHTPOJEM U CPABHHUMBIM C TaKOBHIM B
pe3yibTaTte MpUMEHEeHHs MHAOMETAllnHa, MPOTHBOBOCHAINTENLHOTO npenapara rpynmnsl HIIBC, B
noze 10 mr/kr (¢ur. 11).

ITpumep 11

Bausgnue nentuna HCRG21 Ha Temnepatypy Tena
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TecTbl mpoBOAT Ha camiiax Oenbix Mbirer muaun ICR maccoit 20-30 r. Meiineii et Ha 3
rpynnsl (KOHTPOJIBHYIO M 3KCIIEpUMEHTajbHbIE) M0 9 ocobeli B kakmoi. Tectupyembiii oOpasen
nentuna HCRG21 pacTBOpsIIOT B CTEPUIBHOM (PU3HOJOTHMUECKOM PacTBOpe M BBOAST B ao3e 0,1
mr/kr BHyTpuMbiiiedHo. [lentun APHC1 npuMeHsIOT Kak KOHTPOJIb Ui CPABHEHUS] aKTUBHOCTH B
TOM K€ KOHIIEHTPALIUU MPHU TeX ke yCIoBusaX. KOHTpOIbHBIE JKUBOTHBIE MOTYYAaIOT SKBHBAJICHTHBIN
o0BbeM CTEpUJIBHOTO (HH3UOJOTHYECKOro pactBopa. C MOMOLIBIO 3JEKTPOHHOIO TEPMOMETPA,
BBEIEHHOI'O PEKTAJIbHO, U3MEPSIOT HCXOAHYIO Temmepatypy Tena (O MuH), najee MPOBOAST
nsmepenust crnycrss 60, 180 m 360 mMun mocne BBemeHust mentunaoB (dwur. 12). Pesynbprats
00pabaThIBAIOT CTATHCTHYECKH, OCTOBEPHOCTh OTJIHYUN  Pe3yJbTATOB KOHTPOJBHOW U
SKCIIEPUMEHTAJILHOU PYIIIBI ONMPEAENSIOT ¢ mOMOIIEI0 Tecta CThIOeHTA.

Ob6a mnenTuaa BBI3BIBAIOT CTATUCTHYECKH 3HAYMMOE MOHIKEHHE TeMIEpaTypsl Teja
»kuBOTHBIX Ha 0,7-1,0°C ma 60 munyTte mocie Beemenusi, npu 3toM HCRG21 mnposienser Gosee
JUTMTENbHBIA TUNOTEpMUYeckuii 3¢ (dekT, KOTOpblii HabmomaroT paxe cnycrs 360 MuH, ¢
MaKCHMAJIBHBIM CHIDKEHHEM TeMrepaTypsl Ha 1,5 rpanyca yepe3 180 MuH nmocie BBeIeHUsI.

ITpumep 12

Brusnue nentuna HCRG21 Ha Temnepatypy Tena Mpu pa3iHYHbIX COCO0aX BBEAECHUS

TecTbl mpoBOAT Ha camiiax Oenbix Meier muaun ICR maccoit 20-30 r. Meiineii nesst Ha 4
rpynnel (KOHTPOJIBHYIO M 3KCIIEpUMEHTajbHbIe) M0 7 ocobell B kaxkmod. Tectupyembiii oOpasen
nentuna HCRG21 pacTBOpsIIOT B CTEPUIBHOM (PU3HOJOTHMUECKOM PacTBOpe M BBOAST B ao3e 0,1
MI/KI  HMHTPAaHA3aJbHO, MOOKOXKHO M BHYTPUBEHHO. KOHTpPOJIbHBIE JKUBOTHBIE MONYYAIOT
SKBUBAJIEHTHBIH OOBEM CTEPUIILHOTO (hHU3HOJIOTHYECKOTO pacTtBopa. C MOMOIIBIO 3JEKTPOHHOTO
TEPMOMETPA, BBEIEHHOTO PEKTAJIILHO, U3MEPSIOT HUCXOAHYKO TemmepaTrypy Tena (0 MuH), naiee
npoBoasaT u3Mmepenus cnycts 1, 3 u 6 u 13 yacos nocne BBeaenus nentuga (pur. 13). PesyabTate
00pabaThIBAIOT CTATHCTHYECKH, OCTOBEPHOCTh OTJIMYUN  Pe3yJbTATOB KOHTPOJBHOW U
SKCIIEPUMEHTAJILHOU PYIIIBI ONMPEAENSIOT ¢ mOMOIIEI0 Tecta CThIOeHTA.

Ilentung HCRG21 BbI3bIBAET CTATHCTHYECKH 3HAUMMOE TOHHKEHUE TEMITepaTyphl Tena
skuBOTHBIX Ha 0,4-0,5°C na 60 MUHYTe mocjie BHYTPUBEHHOTO W MHTPAHA3AIBHOTO BBEACHHUS, MPH
sroMm HCRG21 mposiBiser IIMTENbHBIH THIOTepMUYeCKUil d(DdeKT, KOTOphIH HAOMOMAIOT HaKe
ciycts 13 yacos, mocjie HHTPaHa3aJIbHOTO BBEACHMUSI.

ITpumep 13

TecTupoBaHUe JOKOMOTOPHOM aKTHBHOCTH B TecTe « OTKPBITOE IMOJIe»
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Hnst  anamm3a BO3MOXKHOTO  HEHPOTOKCHUECKOTO WM  Pa3Apakarollero AeWCTBHS
tectupyemoro nentuna HCRG21 npoBomsT OneHKy ero BIMSHUS HA JJOKOMOTOPHYIO aKTUBHOCTb U
NMOBeZIeHNEe JKUBOTHBIX B TecTe «OTKPBITOE MOJe» C IMOMOINBIO aBTOMATHYECKOTO aKTOMeTpa
«OPTO-VARIMEX ATM3 AUTO SYSTEM». Tectsl mpoBOAAT Ha camiax OesbIX MbILIEH JTHHUA
ICR maccoii 20-30 r. Meiiieii genst Ha 7 rpynn (KOHTPOJIBHYIO U 3KCIIEpUMEHTAIbHBIE) IO 8 oco0eit
B Kaxkmoit. TecTupyemblii 0Opazel pacTBOPSAIOT B CTEPUIILHOM (PH3HOIOrHUECKOM PACTBOPE U BBOIAT
B no3ax 0,01-1,0 mr/kr BayTpumbiineuHo. [Tentun APHC1 npuMeHsIOT Kak KOHTPOJIb IJIsl CDABHEHHSI
AKTHBHOCTH B TOW K€ KOHLIEHTPALMH IPH TeX Ke YCIOBUSX. KOHTPOJIIbHBIE KUBOTHBIE MOIYYaIOT
SKBHBAJIEHTHBIN 00bEM CTepHIIbHOTO (pr3nonoruueckoro pacrsopa. Cnycts 55 MUH mOCiie BBeAEHHUS
BEILIECTB, JKHBOTHOE MOMEIIAIOT HA MCCIEAOBATENLCKYIO MIIOMAnKy npubopa. Bpems nmpeObiBanus
’KHBOTHOTO HA TOJIe COCTaBJIsieT 3 MHH. Peructpupyior mokas3aTesin IBUTATEILHON NEsSTEIbHOCTH:
npoiinennoe paccrossaue (DT — Ambulatory distance traveled by the subject), Bpemst oTcyTCTBUHS
nepemertenus ;kuBoTHOrO (RT - Resting time), Bpems nepemernenus sxuBotHoro (AT - Ambulatory
time, when the subject), konnuecTBO NMPUHATHS KUBOTHBIM BepTHKaIbHOTO noJioxkeHus (V1C/V1B
rearing).

JanHble s KaKIOW TPYIIbI 3aHOCAT B TaOJHIy, pe3yJIbTaThl MPEACTABNSAIOT KaK CpEAHee
3nauenne = SEM. JlocTroBepHble OTIMYHS MPEACTABISIOT OTHOCHUTEIBHO KOHTPOJBHOM T'PYIIIIBI

(1%-up1it PBS), *—p < 0,05, **—p < 0,01.

Tabauya
I'pynna DT, cm RT, ¢ AT, c V1C/V1B
PBS 779,4+14 69,3+2.9 110,7+£2.9 10,7£2,5
APHCI - Imr/kr 851+17,2 70,6443 109,4+4 2 10,2+2.6
Hsmenenue ot koHT, % 9,2 1,9 -1,2 -43
APHCI - 0,1mr/kr 1261,4+£19%* 55,4+3,8*% | 124,6+£3,7* | 19,943,1%*
HN3menenue ot KOHT, %0 61,8 -20,0 12,6 85,5
APHCI - 0,01mr/kr 892,9+13 68,4+3.9 104,1+£3,6 19,5+2 4%
Hsmenenue ot koHT, % 14,5 -1,3 -5,9 82,0
HCRG21 - 1 Mr/kr 771,5+18,3 88,0+5% 91,4+5% 16,2+1,8%*
Hsmenenue ot koHT, % -1,0 279 -17,5 51,7
HCRG21 - 0,1 mr/kr 1399,4+26,9*  56,145,1 123,9+5,1 21,5+3,3%
Hsmenenue ot koHT, % 79,5 -19,0 11,9 100,7
HCRG21 - 0,01 mr/kr 863+17,3 78,6142 101,4+42 15,4+2.5
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Hsmenenue ot koHT, % 10,7 13,5 -8,4 435

Cratuctuyeckuii anamm3 no kputeputo CThIOIEHTA IMOKA3bIBAET, YTO, MO CPABHEHHUIO C
KOHTPOJILHOW TPyNMoH, y J>KABOTHBIX B ONBITHBIX TPyNHax He HaOMIONAeTCs T0303aBHCHMBIX
IOCTOBEPHBIX OTIMYMH MO aHajum3upyembiM mnapamerpam. Tecrupyemsiii mentun HCRG21 u
koHTposbHBIE APHC1 He mposBisifoT sipko-BeIpaxkeHHOro nenpeccuHoro aericreus Ha LHHC, mx
BBeneHue B no3e 0,1 Mr/kr Ha0OOPOT MPHBOAUT K C1AOOMY YCHUJIEHHIO IBUTATEIbHON aKTHBHOCTH.
Tak xak B mccienyeMmbIx mo3ax oba menTuaa He OKas3bIBAIOT MOOOYHOrO HEHpPOTOKCHUYECKOTrO
NEHCTBHS HA OPraHM3M JKUBOTHBIX CUHMTAIOT, 4TO Bce crenuduyeckne >(pdekTsl aHambre3nu

ABJIAIOTCA IMIPSAMBIMUA.

HDOMLIH_U'IGHHaSI OPUMCHUMOCTD

IIpuBenennrie BrIIe mpuMepbl aokaspBator, uto nentux HCRG21  nposmaser
AQHAJBIETUYECKYI0 AaKTHBHOCTP HA MIIEKOMHMTAIOIIUX MPH PA3HYHBIX CHOCODax BBEICHHS
(BHY TPUMBILIIEYHO, BHY TPHBEHHO, MOAKOKHO M HHTPAHA3aJIbHO).

Oddext nentuna HCRG21 uzyuancs B msTH pa3iuyHbIX TECTAX HA AUKOM THITE MBILIEH, YTO
NOATBEPKAAET BOBMOKHOCTB HUCIIOJIb30BAHUS MENTHAA KaK aHAIbIeTHKA ISl KYyTHPOBaHUs O0JIEBBIX
CHHAPOMOB PA3JIUYHOW 3THOJOTHH. TeCT «ropsuasi MJIACTHHA» SBJseTCs Hanbojiee CBA3aHHBIM C
uHruouposanuem nonHoro kanana TRPV1, nockoiaeky TRPV1 urpaer BayxHy poJib B OLIYILIEHHH
TeMmIeparyphl. B CBsI3u ¢ TeM, UTO KaNCaWIuH SBJISETCS CEJICKTUBHBIM aroHUCTOM KaHajga TRPVI,
3¢ PekTHBHOCTh MENTHAA TECTUPYIOT B KaueCTBE AHTArOHHCTA 3TOrO pELenTopa B MOAETH OOoiu,
BBI3BAHHOW KamcauuuHOM. MHBekuus KamncauupHa MOAenupyeT Oolb  OT  pPasiiuYHBIX
NPOBOCMATUTENIEHBIX SHIOTMEHHBIX U JK30T€HHBIX JIMTAHIOB, YTO MPOSIBJISETCS B OOJM3BIBAHUU U
BCTPSIXMBAHHH HHBEUUPOBAHHOW Jiambl. (DOPMANIMHOBBIA TECT MPEACTABISET COOOW CIIOKHYIO
Monenab 0OM in Vivo, B KOTOPOH OLIEHHBAIOT HE TOJBKO AHAJIBIETHYECKYKD) AKTUBHOCTb, a
NPOTHBOBOCHANUTENBHOE MEHCTBHE B ILEJOM. Y Mbllled HHBEKUUU (OpManuHa BBI3BIBAIOT
nByx(has3Hyr MOBeaeHUeCKy o peakuuto. [lepeas ¢dasa (octpas) aautcs B TeueHue nepebix 10 MUHYT
nocjie BBeAeHus: (popManuHa U OOYC/IOBJEHA MPSMOW CTHUMYJISIIMEH HOLMIENTOPOB; BTOpas (aza
(xponunueckas) pukcupyercs cnyctsi 10-15 MunyT nocsnie BBefeHus HopMairHa U JJTUTCS B TEUSHHE
20-40 MUHYT, CBsi3aHA C MEXAHHW3MAaMHU PA3BUTHSI HEHPOTEHHOTO BOCMANEHHUS U CEHCHOMIM3aInen
IHC. Tepmuueckas rumepainbre3us, HHAYLIUPOBAHHAS BBEASHHEM IOJHOTO afpioBanTa ®DpeiHna

(CFA), ete onuH BapuaHT BOCHAMTEEHOW MOJENH, B KOTOPOM 3a1efiCTBOBAHbI Pa3IMUHbIe MyTH
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BOCrayieHusl. BBeneHue kappardHaHA BBI3BIBAET pPA3BHTHE BOCMAJMTENBHOrO MpoLecca M Kak
cnencreue 0OJb, KOTOpas 00ycCloBIeHa akTHBanueld takux Houientopos, kak TRPA1 u TRPVI,
MOCPEACTBOM MEIUATOPOB BOCAJIEHHS U U3MEHEHHS (YMEHbLIEHHSI) KUCJIOTHOCTH.

Kontponbueiit nentuny APHC1 ucnmonb3yroT BO MHOTHX 3KCHEPHMEHTAX ISl CPaBHEHHSL.
HCRG21 nokassiBaer Oojee [umMTenbHOE aHANBIeTHYeCKoe neficTeue (He meHee 13 u), yem APHC1
(MeHee 3 u), mpu BHY TpUMBILIEUHOM crioco0e BBeaenus B 1o3e 0,1 mr/kr (dur. 5). HCRG21 obnanmaer
Oonee muTenbHBIM (8 C€) JATEHTHBIM MEPUOAOM TMEPBOW peakiuuu Ha OO0Jib, BBI3BAHHYIO
KalnCaulMHOM, MEHbLIUM BpeMeHeM (59 C¢) M MEHBIIMM KOJMYECTBOM AaKTOB OOJIM3bIBAHHS
cootBerctBytommei sansl (10 ¢), B ommune or APHCI1 (5, 9, 110 u 18 ¢ cooTBeTCTBEHHO) NpHU
BHyTpuMbIlieuHoM BeeneHun B Ao3ze 0,1 mr/kr (¢ur. 7). HCRG21, nmo cpasuennto ¢ APHCI,
OKa3bIBaeT OOJiee JUTUTENBHBIN THIOTEpMUYecKuii 3G eKT, KOTOpPbIi HabMomaeTcs naxe cnycts 360
MUH nocie BBeaeHus (¢dur. 12).

3asBisieMOe CPEACTBO TMPOSBJISIET JOCTOBEPHBIA  aHajbreruueckudd dpdexkt mpu
BHY TPUMBILIEYHOM BBeZieHHH B (hopMainHOBOM Tecte B fo3e 0,1-1,0 Mr/kr, mpeBocxoasiauii d¢dext
ubymnpodeHa, IMUPOKO MPUMEHSEMOTO Ha MPAKTHKE AHAIBIETHUECKOTO M MPOTHBOBOCIATHTEIEHOTO
npenapata (¢ur. 9).

HCRG21 B Tecte OTKpBITOE MOJIE HE OKas3bpiBaeT HeraTuBHOro Bosxeiicteus Ha L[HC
(Tabnuua), U ero aHajJbreTHYecKOe W MPOTHBOBOCHAIUTENBHOE NEHCTBHE OTHOCHTCS K 3(dekTy
cneuuduueckoro nuHruduposanus kanana TRPV1.

Bce Brinenepeuncinennoe mo3posser ucnonp3oBate nentua HCRG21 nnauBuayansHo win
KaK aKTHBHBIA KOMIIOHEHT FOTOBOM JIEKAPCTBEHHOH (HhOpPMBI 00€300HBAIOIIETO CPEACTBA TS HY KT
BETEPUHAPHH U MeAULUHBL JlekapCTBEHHbIE MpenapaTrhl, COAEpIKAIlUe 3asBIIEMOE CPEICTBO B
KauecTBe aKTUBHOH (POPMBI, MOTYT BBOJUTHCS MAPEHTEPATLHO UJIH HHTPAHA3AJIBHO.

Bce nybmukaiiy wid naTeHThl, MPOLUTAPOBAHHBIE B HACTOSILIEM JOKYMEHTE, BKJIIFOUYEHBI BO
BCell CBOEl MOJIHOTE B HACTOSIIINN JOKYMEHT MyTEM OTCBUIKH, TOCKOJBKY OHH MOKa3bIBAIOT YPOBEHb
TEXHUKH HAa MOMEHT HACTOSIIEro n300peTeHus W/min 00eCnedYrBalOT OMUCAHHE W Pean3aluio

HACTOSALIETO H300peTEHHS.
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DOOPMVYIIA U30BPETEHUA

1. Hentung HCRG21 mist npuMeHeHns B KAYECTBE JIEKAPCTBEHHOT'O CPEACTBA, 00JIaqaroIero
MPOJIOHTUPOBAHHBIM ~ AHAJILIETHYECKMM, IPOTHBOBOCHAIUTENBHBIM H/WIM  THIIOTEPMHYECKHM
ZleliCTBHEM.

2. MMentug HCRG21 no . 1, rae mentun HCRG21 mony4atoT peKOMOMHAHTHBIM Ty TEM.

3. Illentun HCRG21 mno m. 2, rae nmentuny HCRG21 npuMeHSIOT MapeHTEpabLHO WM
WHTpaHa3aJbHO B 103€ He MeHee 0,1 Mr/kr.

4. Tlentug HCRG21 mo n. 2, roe mentuny HCRG21 nmpuMeHSIOT y MIIEKOMUTAIONIAX, B
YACTHOCTH YeJIOBEKa.

5. Hentun HCRG21 o nn. 2-4, rae nentung HCRG21 npuMeHstoT uist CHATHS OOJIEBBIX
OIIYIIIEHUH, BHI3BAHHBIX IMOJIOCHBLIMH OIEPAIUAMHU, CYCTABHBIMUA U OHKOJIOTHYECKMMH OOJISIMH.

6. [lentun HCRG21 nns nmpuMeHeHus: B Ka4eCTBe JIEKAPCTBEHHOTO CPEACTBA, MJIS JICUESHHUS
OCTPBIX U XPOHHYECKHX 3a00JIeBaHN, TAKUX KAK MUTPEHb, OCTEOAPTPHUT, KAIlENb, THIEPAKTHBHOE
COCTOSIHHE€ MOYEBOrO My3bIps, BOCHAJHUTENbHOE 3a00jieBaHUE [bIXATENbHBIX MyTeH, acTMa,
BOCMAJTUTENIbHBIE 3a00JieBaHUsl KHIIEYHHWKA, CHHIPOM pPa3ApaKEHHOTO KHUIIEYHHKA, AuaderT,
IePMATHT.

7. llentun HCRG21 1o 1. 6, rae nentux HCRG21 monyyaroT peKOMOMHAHTHBIM Ty TEM.
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