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AHHOTaIusA

Lenb. N3yunTb aHanbreTM4eckyo 1 NpoOTMBOBOCNANUTESNBHYIO aKTUBHOCTb MHHOBALMOHHOMN
Mornekynbl nog nadopatopHbiM wngpom ZC02-0012 n3 rpynnbl CENEKTUBHbLIX GriokaTopoB
MOHHOro kaHana TRPAT1.

MaTepuanbl n metoabl. ViccnegosaHue aHanbreTndeckon aktmeHoctn ZC02-0012 nposoau-
NK B TeCTax: ropsiden NNacTUHbl U YKCYCHOKUCTIbIX Kopyen. TecT ropsiyen nnacTuHbl BbINOSTHEH
Ha Genbix nabopaTtopHbiXx Mbiwax. CybcTaHumio ZC02-0012 Beogunu B fosax 1, 3 u 9 mr/kr.
B kauyecTBe npenapaTa cpaBHeHus1 Obin BbiOpaH «KeTopony» B fo3e 3,48 mr/kr. Onsi usyyeHus
aHanbreTnyecknx acpeKkToB B TECTE rOpsYEl NIACTUHbI MHTAKTHbLIX Genbix nabopaTopHbIX
MbILLEN NOMeLLL.anu Ha pa3orpeTyto Ao 55° nnacTuHy ¢ uenbio onpegeneHns 6asoBoro ypoBHs
GoneBou YyBCTBUTENBLHOCTU. 3aTeEM pa3geneHHbIM Ha rpynnbl >KMBOTHLIM BBOAMIM UCcreaye-
Mble BeLLecTBa U NOBTOPSANM TecT ropsaven nnactuHel Yepes 30, 60, 90 n 120 muHyT. [inga nsy-
YeHus aHanbreTMdecknx adhpekToB B TECTE YKCYCHOKUCHLIX Kopyen 6enbiM nabopaTtopHbIM
Kpbicam BBOAMNu cybetaHumio ZC02-0012 B gosax 0,46, 1,38 u 4,15 mr/kr. B kavecTtBe npena-
paTa cpaBHeHUs 6bin BbibpaH «Ketopon» B Aose 1,6 mr/kr. Cnycta 30 MUHYT nocrne BHYTPUMbI-
LeYHoro BBeAeHMs 1 cnycta 60 MUHYT nocne BHYTPUXENYAOYHOro BBEAEHMWS OCYLLLECTBNANN
BHYTpMOptowmrHHOe BBeaeHue 0,75% pacTBopa YKCYyCHOWM KMcnoThbl U3 pacdeta 1 mn Ha 100 r
Macchbl XUBOTHOro. lNoacyeT konuMyecTBa Kopyen HauyvHanu cnycts 15 MUHYT OT MOMeHTa
BBEEHUS YKCYCHOW KUCROTbl U npofomkanu B TedyeHne 30 MuHyT. [NpoTuBoBOCNanuTenb-
Hble adcpekTbl cybecTaHumm ZC02-0012 Obinmn n3yyveHbl HAa MOAENN OCTPOro 3KCCYAAaTUBHOMO
BOCManeHus B OTBET Ha CybnnaHTapHoe BBEAEHUE B NpaBylo 3a4HOK nanky mbiwn 0,02 mn
2% BopaHoro pacteopa dopmanbaernga. Yepes 4 yaca nocne BBeAeHUs GrnorncTnka oueHm-
Banu Maccy ote4vHon nanku. CybcrtaHumto ZC02-0012 B go3ax 1, 3 u 9 Mr/kr u npenapat cpas-
HeHus dunknodeHak B gose 13,91 mr/kr BBOAWIM BHY TPMXKENYAOYHO MO0 BHY TPMMBILLEYHO 3a
45 MuHyT 0o BBeAeHus droructnka. O Hannumu U BblpaXXeHHOCTU NPOTUBOBOCHANUTENBHON
aKTUBHOCTM CyQUNK Mo UHrMbmpyowwemy acpdekTy, BolpaXkeHHOMY B MPOLEHTAX.

Pe3ynbTaTtbl. YCTAaHOBMNEHO, YTO aHanbretTudeckasi aktueHoctb ZC02-0012 npeBbiwlaeT Ta-
KOBYIO O7151 KETOPOJia Kak NMpy BHYTPUMbILLIEYHOM, TaK U NpW BHYTPUXXENYOO4YHOM NyTW BBE-
OEHVs1 MO pes3ynbTataMm TeCTOB ropsyvein NnacTuHbl B Jo3ax 3 U 9 MI/KIF U YKCYCHOKUCHbIX
Kopyen B go3ax 1,38 n 4,15 mr/kr, a npoTMBoBocnanuTenbHas akTueHocTtb ZC02-0012 B go3ax
3 1 9 Mmr/kr conocTaBuMa € TakoBOW AN npenapaTta «[uknodeHaky.

3aknroyeHue. VIHHOBaUWOHHas Monekyna nog nabopatopHbim wndpom ZC02-0012 umeet
BbIpa)XEHHYI0 aHanbreTM4ecKy U NpOTUBOBOCNANUTENBHY aKTUBHOCTb M TakuMm obpasom
npencTaBnseT UHTepec Ans NpoBeAeHNs ee AanbHeNnWnx nccnegoBaHum.
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Abstract

The aim is to study the analgesic and anti-inflammatory activity of an innovative molecule un-
der the ZC02-0012 laboratory code belonging to the group of selective blockers of the TRPA1
ion channel.

Materials and methods. The study of the ZC02-0012 analgesic activity was carried out by the
hot plate and acetic acid writhing tests. The hot plate test was performed on white laboratory
mice. ZC02-0012 substance was administered in doses of 1, 3 and 9 mg/kg. Ketorol at a dose
of 3.48 mg/kg was chosen as the reference drug. To study the analgesic effects in the hot
plate test, intact white laboratory mice were placed on a preheated at 55°C plate to determine
the base level of pain sensitivity. Then the test substances were administered to the animals
divided into groups, and the hot plate test was repeated after 30, 60, 90 and 120 minutes.
To study the analgesic effects in the test of acetic acid writhing, white laboratory rats were
injected with the ZC02-0012 substance at doses of 0.46, 1.38, and 4.15 mg/kg. Ketorol at a
dose of 1.6 mg/kg was chosen as the reference drug. 30 minutes after intramuscular injection
and 60 minutes after intragastric administration, the intraperitoneal administration of a 0.75%
solution of acetic acid was carried out at the rate of 1 ml per 100 g of animal weight. Counting
the number of writhings started 15 minutes after the injection of acetic acid and continued for
30 minutes. The anti-inflammatory effects of the ZC02-0012 substance were studied using a
model of acute exudative inflammation in response to the subplantar introduction of 0.02 ml
of 2% formaldehyde aqueous solution into the right hind paw of the mouse. 4 hours after the
phlogistic introduction, the mass of the edematous paw was evaluated. ZC02-0012 substance
at doses of 1, 3 and 9 mg/kg and the Diclofenac reference drug at a dose of 13.91 mg/kg were
administered intragastrically or intramuscularly 45 minutes before the introduction of phlogistic.
The presence and severity of anti-inflammatory activity was judged by the inhibitory effect,
expressed in percentage.

Results. The analgesic activity of ZC02-0012 is found to exceed that for Ketorol in both the
intramuscular and intragastric ways of administration according to the results of hot plate tests
in doses of 3 and 9 mg/kg and acetic acid writhing in doses of 1.38 and 4.15 mg/kg, while the
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anti-inflammatory activity of ZC02-0012 at doses of 3 and 9 mg/kg is shown to be comparable
to that of Diclofenac.

Conclusion. The innovative molecule under the ZC02-0012 laboratory code is established
to exhibit a pronounced analgesic and anti-inflammatory activity, thus being prospective for
further research.
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BBepneHune

C npobnemon 6GoneBoro cuHgpomMa M €ero Ky-
NUPOBaHMEM MPUXOOUTCS CTanKMBaTbCA Bpayam
npakTU4Yeckn Bcex cneumnanbHocTen. o gaHHbIM
Poccuickon accouynauum no nayyveHuto 6onm pac-
NPOCTPAHEHHOCTb XPOHNYECKNX BONEBbLIX CUHAPO-
moB B Poccuun Bapbupyetcs ot 13,8 po 56,7%, co-
cTtaBnsasa B cpegHeM 34,3 cnyyas Ha 100 yenoBek.
Bonee yem 40% nogen, cTpagaroWwmx XpoHUYe-
ckor 6onblo, ykasbiBatoT Ha To, YTO 60Nb CEpbE3HO
CHUXaeT MX Ka4ecTBO Xn3Hu [1].

B mae 2012 roga B KoneHrareHe coctosncs Tpe-
TUR MeXOyHapoaHbl CUMMO3NMYM MO coumarnb-
HOMY BIMSAHWIO ©ONKM, B pamMkax KOTOporo Gbina
3aBeplleHa paspaboTka memopaHgyma O Heob-
XOOUMOCTU MPU3HAHWSA MpaBUTENbCTBaMnU rocCy-
napcTtB — uneHoB EBpocoto3a xpoHuveckon 6onu
Kak 3aboneaHus [2]. Ha cerogHawWHMI oeHb 06e3-
fonvBaHue BO BCEM MMpe paccmaTpvBaeTcs Kak
OAHO M3 byHOaMeHTarnbHbIX NpaB Yenoseka [3, 4].

OpHako, HeCMOTpPS Ha BCe COBPEMEHHbIE nccne-
JoBaHus B obnactu cdapmakonorum u gapmako-
Tepanuu 6onesoro cMHapoma, paspabartbiBaemble
PYKOBOACTBA U NpakTUYecKkne pekomeHaaumm ans
Bpayen O npuHUMNax ageKkBaTHOro KynupoBaHus
6onu, 3avacTylo nauMeHTbl oOkasbiBalTcA 6e3
OOormkHoM Tepanuum [5].

HecmoTpa Ha cywecTBylLMe Ha CerogHsL-
HUA OEeHb pekoMeHAauuu no nedyeHvtio 6onesoro
CYHAOPOMa, yKasbiBalliMe Ha HeobxoanmocTb na-
TOreHeTM4yeckon Tepanun, OOMbLUMHCTBO NPaKTu-
KylLWmMX Bpa4yer npogorkatrT HasHadatb HINBC
Jaxke B Cryyasix OTCyTCTBUS MOBPEXOEHNS TKaHEN
UnNn BocnaneHus, XoTa onTMManbHOe NPUMEHEeHNne
HIMBC, onvonaHbix aHanbreTMKoB UM KOMOMHaLMK
npenapaTtoB Yy NaLMeHTOB C XPOHNYeCcKon 6onbto Ao
CUX NMop ocTaeTcs NpeaMEeToOM nccregosaHun [6].
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HIMBC nonyuunu wupokoe pacnpocTpaHeHue
Ans KynupoBaHusa 6onun Ha Bcex aTanax okasaHus
MeaunumHckon nomown. OcobeHHo nonynsipHa
OaHHasi rpynna npenapartoB B fie4eHnn 3abonesa-
HUI OMOPHO-ABUraTENbHON CUCTEMbI U CYCTaBOB,
B OCHOBE KOTOpbIX MEXWUT BocManeHue, OAHaKo
HMNBC wnpoko UCNONb3ylTCA He TOMbKO B peEB-
MaTonorMmM, Ho u Jpyrux obnactax MeauuuHbl
(kapavnonorusi, HeBponorus, oHkonorus u ap.) [7]-
PeiHok HIMBC oTHocuTtcs k rpynne M [PeiHOK npe-
napatoB Ans neyvyeHust 3aboneBaHnn KOCTHO-MbI-
LeYHon cuctembl] 1 3aHumaeT bonee 50% ero
obbema Kak B HaTypanbHOM, Tak U B CTOUMOCTHOM
BblpaxxeHun [8]. Peanusauus npenapatoB AaH-
HOM rpynnbl OCYLLECTBNSAETCS NpPeuMyLLecTBEHHO
yepes antekn (okono 90% npopax), a 6espeuen-
TypHas ux npogaxa, aenas ux NerkogoCcTynHbIMU,
yBENUYMBaAET OMacCHOCTb Pa3BUTUS OCNOXHEHWIA
1 NoboYHbIX 3hheKTOB chapmakoTepanuu.

Ha nepBom mMecTe no YacToTe pa3BuUTUSA N3 BCEX
noboyYHbIX peakuun npu npueme HMBC ctouT ra-
CTpOSHTepanbHaa natonorms [9]. YnbueporeH-
Hoe gevncTteue HIMBC obycnoBrneHo HECKONbKMMU
MexaHuamamu. bonbwmHcTeo HIMBC no npupoae
CBOEN ABnAKTCA cnabbiMy KMcnoTamu, No3TomMy
OKa3bIBalOT HENOCPEACTBEHHOE HeraTMBHOE BNus-
HMe Ha cnM3ncTy oBOoNoYKy xenygka. Bo-BTo-
pbIX, NPU ANUTENBHOM UX MPUMEHEHUM MPOMUCXO-
OUT CHWXEeHue BbIpabOoTKM racTpPONPOTEKTOPHbIX
npocTarnaHgMHOB, YTO MPMBOOUT K YMEHbLUEHUIO
KONMM4YecTBa 3alUMTHOW CNU3WN Ha CTEHKe Xenyaka
W, KaK UTOT, K 3pO3MPOBaHNIO0 CIIN3NCTON 0H60NOYKN
xenygka [10, 11].

OnutenbHein npuem HMBC MoOxeT npuBecTu
K NOBbILEHNIO apTepuanbHOro gaBreHus Bcneg-
CTBME YrHeTeHus depMeHTa LMKIOOKCUreHasbl
B MOYKaxX M 3afepxke HaTpus U BOObl B OpraHus-
me [11-13]. Ob6bI4HO Unpbl apTeprnansHOro Aas-
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NEeHUs1 N3MEHSAITCA HEBbIPAXXEHHO, 0CODEHHO Ha
oOHE aHTUTMNEPTEH3MBHOM Tepanuu, XoTs B HEKO-
TOpPbIX Crydasx MOXeT notpeboBaTbcs yBenu4ye-
HMe Ao03bl nocnegHux [14].

Ha c¢oHe anutensHoro npuema HMBC nosbiwa-
€TCA PUCK TaKMX OCMOXHEHWN, KaK fenKoneHus,
arpaHynoumtos n Tpomboumntonexus [15]. OcobeHHo
OnacHoO pasBUTWE arpaHynouuTosa, neTanbHOCTb
B pesynbrate kotoporo gocturaet 10-30% [16, 17].

B HekoTopbix cnyyasx npuem HIBC conpo-
BOXJAeTca pas3BUTUEM «acNUPUHOBOW» acCTMbl
B CBA3M C npeobnagaHuemM IMNOOKCUreHasHo-
ro nytm metabonuama apaxugoHOBOW KWUCIOTbI
N KaK CrnefcTBME C yBENIMYEHUEM CUHTE3a JNENKO-
TpMeHoB N TpoMmbokcaHa A2 — MOLLHbIX BPOHXO-
KOHCTPUKTOPOB [12].

Pegknm ocnoxHeHnem npu AfMTENbHOM MNpwu-
eme HIMBC gaBnseTtcs nekapcTBeHHO-06ycnos-
TNEHHbIN renaTuT. TOKCUYEecKoe BIUAHWE JaHHOMN
rpynnbl NpenapaToB Ha NevYeHb CBA3aHO C aKkTuBa-
Lmen xemookcureHasbl-1 n paboTon cuctembl Ln-
Toxpoma P450 [18], a Takke NpeanosiokUTENbLHO
C noBpexgeHnemM MUTOXOHAPUIM renatouunTos [19].
OnntenbHbii npnem HIMBC moxeT npuBecTu k no-
BbILUEHWIO YPOBHS KpeaTuMHMHA U rnnepkanvemMmumm,
4YTO B HEKOTOpbIX Crnyyasx TpebyeT NOCTOAHHOrO
KOHTPONS 9TUX NokasaTtenen kposu [20—-22].

Takum o6pa3omMm, HECMOTPS Ha LUMPOKOe npu-
MeHeHue rpynnel HIMBC B MeaguumMHCKON npakTu-
Ke, Bonpoc ux 6e3onacHOCTU ocTaeTca OTKPbI-
TbiM. [MOSTOMY Ha CerogHsAWHUN OeHb sBNAeTCs
aKTyanbHbIM MOWCK HOBbIX MOSEKYM, CNOCOGHbIX
n3dupartenbHo 6rOKMpOBaATL «MULLIEHUY», HEMO-
CPEACTBEHHO BOCMpUHMMalOWne 6GonesBble pas-
OpaXxntenu n Mmegmatopbl BOCNaneHusi B OpraHums-
Me. OgHOM M3 Taknx TepaneBTUYECKUX MULLEHEN
aBnseTca MoHHbIM kaHan TRPA1 [23]. Ha cero-
OHSIWHWA OeHb HA MUPOBOM hapmaLEBTUYECKOM
pblHKE HeT IeKapCTBEHHbIX CPeACTB U3 rpynmnbl
cenekTmBHbIX MHrMomtopos TRPA1, xots B CLUA
HECKOMNbKO WMHHOBALMWOHHbLIX MOMEKYN YCMeLHOo
nepeLnu B pasy KIMMHUYECKNX UCMbITaHUN.

Llenbto Hallero nccnegoBaHns sBUNOCh M3y4e-
HMe aHanbreTM4eckom M MNPOTUBOBOCMANUTENb-
HOW aKTUBHOCTW MHHOBALMOHHOW MOMEKynbl NoA
nabopaTtopHbiM wndpom ZC02-0012 n3 rpynnsl
3aMeLLEeHHbIX NMPa3vHOMMPUMULANHOHOB, ABNSIO-
LLenCcsa cenekTUBHbIM BITOKaTOPOM MOHHOTO KaHa-
na TRPAT1.

MaTepuanbl 1 MeTOAbI UCCefoOBaHUS
WccnepoBaHve Obio  BLIMNOMHEHO B COOT-
BeTcTBMM C TpeboBaHuamu [OCT 33044-2014
«MpuHUKMNbl Hagnexawen nabopaTopHoW npak-
TUKM», ¢ cobnogeHnem European Convention
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for the Protection of Vertebral Animals Used for
Experimental and Other Scientific Purposes. CETS
No. 170. Bce akcnepumeHTbl 6binn ogobpeHsbl ATu-
yecknm komutetom PrAQY BIMO «benropopckoro
rocyaapCTBEHHOr0 HauMOHanbLHOro wuccnegoBa-
Tenbckoro yHuepcutetay (HNY «bBenlY») Mu-
HUcTepcTBa o6pa3oBaHMs U Hayku. BuBucekumio
NPOBOAWNINN B COOTBETCTBUMN C ITUHECKUMU NMPUH-
umnamu obpalieHns ¢ nabopaTopHbIMM KUBOT-
HbiMu European Convention for the Protection of
Vertebral Animals Used for Experimental and Other
Scientific Purposes. CETS No. 170. YcnoBus co-
AepXXaHWs XMUBOTHbIX: CTaH4apTHas 3KCMepUMEH-
TanbHas GMonornvyeckn YncTas KoOMHaTa, ocBeLle-
HUe 124/124 cBeTnbIn/TEMHbIN UKMKN, t 22—-24 °C.

WccnepoBaHne aHanbreTMyeckom akTUBHOCTU
CEeneKTUBHOro MHrMbuTopa noHHoro kaHana TRPA1,
aKTMBHOW hapmaLeBTU4eCckon cybcTaHuun noa
wmndpom ZC02-0012 npoBoamnnmn B ABYX TecTax: ro-
psYen NacTUHbI U YKCYCHOKUCTIBbIX KOPYEN.

A. TecT ropsiuen NNacTUHbI

OKcnepuMMeHTbI BbIMOSHEHbI Ha Genbix nabopa-
TOPHbIX Mbllax Maccon 22-28 r. C uenbio moge-
nnpoBaHuns 601eBoro CMHAPOMA XUBOTHBIX MOMe-
wanum Ha pasorpeTtyto go 55° ropsadyo nnacTuHy
(Hot-Plate LE7406, Panlab Harvard Apparatus)
n uKcMpoBanu BpeMsa B CeKyHAax A0 MOMEHTa
nepBoro o6nmM3biBaHNS UMK Nanok. 3atem BCe Xu-
BOTHblE ObINK pasgeneHsl Ha rpynnbl B 3aBUCUMO-
CTW OT BBOAMMbIX BELLECTB U NYTU BBEAEHUS:

| rpynna — koHTponbHas, BBeaeHue [13M-400
BHYTpUXenyao4Ho (n=15);

Il rpynna — BHYTpWXeNnygoyHoe BBeAEHWE ce-
NEKTUBHOro UHrMbutopa MoHHoro kaHana TRPA1
B fo3se 1 mr/kr (n=15);

Il rpynna — BHYTpUXenyagoyHoe BBeLeHWe ce-
NEKTUBHOIO UHrMbutopa MoHHoro kaHana TRPA1
B Ao3e 3 mr/kr (n=15);

IV rpynna — BHYTpUXenyao4yHOE BBEAEHMWE Ce-
NEKTUBHOIO MHrMbUTOpa MOHHOro kaHana TRPA1
B fo3e 9 mr/kr (n=15);

V rpynna — BHYTPWXeNyAoO4YHOE BBeAeHue
pedepeHcHoro npenapata «Ketopon» B [o3se
3,48 mr/kr (n=15);

VI rpynna — koHTponbHas, seedeHue OM-400
BHYTPUMbILWIEYHO (n=15);

VIl rpynna — BHYTpUMbILLEYHOE BBeOEHUE ce-
NEeKTUBHOIo UHrMbutopa MoHHoro kaHana TRPA1
B fo3se 1 mr/kr (n=15);

VIIl rpynna — BHYyTpUMbILWEYHOE BBEAEHUE Ce-
NEKTUBHOIO UHrMbmutopa MoHHOro kaHana TRPA1
B Ao3e 3 mr/kr (n=15);
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IX rpynna — BHYTpMMbILIEYHOE BBEAEHWE Ce-
NEKTUBHOIO MHrMbuTopa MOHHOro kaHana TRPA1
B Ao3e 9 mr/kr (n=15);

X rpynna — BHYTpUMbILLEYHOE BBEAEHUE pe-
depeHcHoro npenapata «Ketopon» B pgose
3,48 wmr/kr (n=15).

Yepes 30, 60, 90 n 120 MnHYT nocne BBeAeHNA
nccnefyemblx BELECTB 3KCMEPUMEHTANbHbBIX XW-
BOTHbIX MOBTOPHO MOMeELLan Ha pas3orpeTy Ao
55° nnacTuHy u pukcmpoBanu Bpems B cekyHaax
[0 MOMeHTa nepBoro obnm3biBaHMA UMK Nanok.
O HanuMyuu aHanbreTU4ecKkoro AENCTBUS CyAWUNnn
Nno yBENMYEHUI0 BpEMEHM NPebbiBaHNS XXMBOTHOIO
Ha ropsiue nnacTuHe.

B. TecT yKCyCHOKMCIbIX KOpYen

OKCNepUMEHTbI BbIMONHEHbI HA UMOpPEAHbIX KPbl-
cax maccon 200—220 r, KOTOpbIM BHYTPUXENYya0u-
HO NGO BHYTPUMbILLEYHO BBOAUITM UCCIeQyEMbIE
BelllecTBa.

| rpynna — koHTpornbHag, M3r-400 BHyTpuxeny-
OOYHO;

Il rpynna — BHyTpwXXenyaodHoe BBedeHue ce-
NEKTUBHOIO UHrMbmTopa MOHHOro kaHana TRPA1
B ao3se 0,46 mr/kr (n=15);

[ll rpynna — BHYTpWXeNygoyYHoOe BBeAeHue ce-
NEKTUBHOIO MHrMbUTOpa MOHHOro kaHana TRPA1
B ao3se 1,38 mr/kr (n=15);

IV rpynna — BHyTpuXenyao4yHoe BBeAeHMne ce-
NEKTUBHOIO MHrMbuTopa MOHHOro kaHana TRPA1
B Ao3se 4,15 mr/kr (n=15);

V rpynna — BHYTPUXeENygo4yHOEe BBeAeHue
pedepeHcHoro npenapata «Ketopon» B [ose
1,6 mr/kr (n=15);

VI rpynna — koHTponbHas, M3r-400 BHYTpUMbI-
LLIEYHO;

VIl rpynna — BHyTpUMbILWEYHOE BBeAEHUE ce-
NEKTUBHOIO MHrMbumTopa MOHHOro kaHana TRPA1
B ao3se 0,46 mr/kr (n=15);

VIIl rpynna — BHYTPUMBbILWEYHOE BBEOEHUE ce-
NEeKTUBHOro UHrMbutopa MoHHoro kaHana TRPA1
B ao3se 1,38 mr/kr (n=15);

X rpynna — BHYTpMMbILLEYHOE BBEAEHWE Ce-
NEKTUBHOIo UHrMdbuTopa MoHHOro kaHana TRPA1
B gose 4,15 mr/kr (n=15);

X rpynna — BHYTPUMbILLEYHOE BBeAEHNE pede-
peHcHoro npenapaTta «Ketopon» B gose 1,6 mr/kr
(n=15).

Yepes 30 MMHYT Nocrne BHYTPUMbILLIEYHOrO BBe-
OeHns 1 Yyepes 1 yac nocne BHYTPUXKENYOOYHO-
ro BBeAeHWs UccreayeMblX BELLECTB Bbi3biBanu

«KOpYM» MyTeM BHYTPUOPIOLLIMHHOIO BBEAEHMS
0,75% pacTBOpa YKCYCHOW KMCNOTbI U3 pacyeTa
1 mn Ha 100 r maccel Tena xmBoTHoro. CnycTs
15 MUHYT OT BBeAeHUSA pacTBopa YKCYCHOMW KUC-
noTbl MPOU3BOAWNN MOACYET KONMYecTBa KOp-
yern B TevyeHne 30 mMuHyT. Kopum — xapakTepHble
OBVKEHMS XKMBOTHBIX, BKIOYAKOLWNE COKpaLLeHuWs
OpPHOLHBIX MbILL, YEPEAYLWNXCS C X paccnabne-
HUeM, BbITArMBaHUe 3aAHNX KOHEYHOCTEN U Nporu-
6aHue cnuHbl [24]. O HanNMuUUKU aHanbreTU4eckoro
OEVCTBUS CyOuUInM MO YMEHbLUEHWNIO KONMYecTBa
KOpYen Nno CpaBHEHWIO C FPYMNMNOW KOHTPOnNs, pac-
CcuMTbIBasi ero no gopmyne:

c.-C

———x100%

C,

rae C_n C_— 4mucro «kopyen» nocre v Ao Beefe-
HUSA Npenaparta COOTBETCTBEHHO.

lNpoTMBOoBOCNanNMUTENbHAsA aKTUBHOCTb Cenek-
TUBHOIrO MHrMBUTOpa WOHHOro kKaHana TRPAT1,
aKTMBHOW (papmaLieBTMYecko cybecTaHuuu noa
wndpom ZC02-0012 wuccnepgoBaHa Ha Mopenu
OCTPOro 39KCCyAaTMBHOrO BOCManeHus. Jkcnepu-
MEHTbI BbINOMHEHbI Ha 6enbix NabopaTopHbIX Mbl-
Lwax maccon 22—28 r, KOTOPbIM BHYTPUXENYyA04YHO
nuMbo BHYTPUMBILLEYHO BBOAWUNM UCCReayeMble
BellecTBa.

| rpynna — KoHTponbHasd, BBegeHue [13M-400
BHYTpUXenyao4Ho (n=15);

Il rpynna — BHYTpWXenygoyHoe BBeAeHue ce-
NEKTUBHOIO UHrMbutopa moHHoro kaHana TRPA1
B fose 1 mr/kr (n=15);

Il rpynna — BHYTpWXXeNyAoYHOEe BBeAEHUe ce-
NEKTUBHOIO MHrMbmUTOopa MoHHOro kaHana TRPA1
B fose 3 mr/kr (n=15);

IV rpynna — BHYTpWXenygovHoe BBeAeHue ce-
NEKTUBHOIO UHrMbutopa MoHHoro kaHana TRPA1
B Ao3e 9 mr/kr (n=15);

V rpynna — BHYTpWXenygodHoe BBefeHue pe-
depeHcHoro npenapata «[uknodeHak» B go3se
13,91 mr/kr (n=15);

VI rpynna — koHTponbHas, BBegeHue M3Ar-400
BHYTpPUMbILWIEYHO (N=15);

VIl rpynna — BHyTpUMbILLIEYHOE BBeAeHNE ce-
NEKTUBHOIO UHrMbmutopa MoHHoro kaHana TRPA1
B Ao3e 1 mr/kr (n=15);

VIl rpynna — BHYTpUMbILLEYHOE BBEAEHUNE Ce-
NEKTUBHOIO MHrMbUTOpa MOHHOro kaHana TRPA1
B fo3e 3 mr/kr (n=15);

IX rpynna — BHYTpMMBbILLEYHOE BBEOEHUE ce-
NEKTUBHOIO UHrMbutopa MoHHoro kaHana TRPA1
B fo3se 9 mr/kr (n=15);
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X rpynna — BHyTpuUMbILLEYHOE BBedeHWEe pe-
depeHcHoro npenapata «[uknodeHak» B gose
13,91 mr/kr (n=15).

3KccyoaTuBHBIM OTEK BbI3biBanu cnycts 45 mu-
HYT OT MOMEHTa BBeIeHNA Uccrneayemblx BeLLECTB
nytem cybnnaHTapHOW MHBbEKLMM B NpaBylo 3aj-
Hioto cTony mblwen 0,02 mn 2% BogHoOro pacTeo-
pa dopmanbaervaa. [MpoTnBoBOCNaANUTENbHbLIN
ahekT oueHMBann nNo cTeneHn MHrMbuposaHus
npupocTa OTeka CToMbl Ha )OHe npenapaToB Mo
CPaBHEHWNIO C KOHTPONEM — rpynnon HeneyeHbIX
XUBOTHbIX. Maccy cTonbl u3amepsanu vyepes 4 yaca
(Ha nuke oTeka) Nnocne UHbEKUMM PrIOrMCTKa Ha
3MEKTPOHHbIX BECaxX C TOMHOCTbIO A0 1 Mr, B kaye-
CTBE KOHTPONSA MCMNOMb30Banu NeBy Nnanky Toro
e XMBOTHOro, B KOTOPYIO napannenbHoO ¢ BBeae-
HUeM hnorncTruka NHbEeLMpoBanu paBHbli 06beM
nsotoHumyeckoro pactesopa NaCl. Hrnbupytowimi
adhdekT paccuuTbiBanu no popmyne:

OuHr = ((AMk—AMo0)x100%)/AMK,

rae  OuHr — wuHrnbupyrowmn adpdekt, AMk
n AMo — cpeaHuii NPMPOCT MacChbl OTEYHOM CTOMbI
B KOHTPOJIbHOM W OMbITHOW rpynnax.

Pe3ynbTatbl uccriegoBaHus

A. Pe3synbmamsbl uccsieoeaHusi aHajlbeemu-
4Yeckoll aKmueHOCMu CeJIeKmueHo20 UHaubu-
mopa uoHHo20 kaHana TRPA1, eewjecmea nod
wucppom ZC02-0012, 8 mecme 2opsiyeli nacmu-
HbI (Hot-Plate LE7406, Panlab Harvard Apparatus)

YCTaHOBMNEHO, 4YTO wuccregyemoe BeLLeCcTBO
B [03e 1 MI/Kr Kak Npu BHYTPUXENYLOYHOM, Tak
W Npy BHYTPUMbILLEYHOM BBEAEHUN He obnagaet
aHanereTnyeckum gencrteuem. Npu aTom B Ao3ax
3 1 9 MI/Kr CenekTUBHbIA MHTIMOUTOP MOHHOTO KaHa-
na TRPA1 oka3biBaeT aHanbreTu4yeckoe JencTeme,
npeBocxofsliee TakoBOe Y Npenaparta cpaBHEHUS
ketopona. lpu 3TOM U NpU BHYTPUXKENYOOUYHOM,
W NpU BHYTPUMbILLEYHOM BBEAEHUN CEMNEKTUBHbIN
aHTaroHnct ZC02-0012 coxpaHseT cBoe aHanbre-
TNnyeckoe AeNCTBUE Ha NPOTSHXKEHUN BCEro nepmno-
Aa nccrnegoaHus, Bnnotb A0 120 MUHYTLI, Torga
Kak ans ketoporna gaHHbli ekt HuBenupyeTcs
yxe kK 90 MUHYTe Npu BHYTPUMbILLEYHOM BBEAEHUN
1 K 120 MUHYTE NpU BHYTPUXENYOAOYHOM NPUMEHE-
Hun. OgHaKo HaMu He ObINo BLISIBIEHO 3HAYMMOW
pasHuLbl NO BbIPAXEHHOCTU aHanbreTUuYeckoro
adhdekTa mexay aosamu 3 n 9 Mr/kr cenekTMBHo-
ro UHrMdbumTopa noHHoro kaHana TRPA1, BelwecTBa
nog wndpom ZC02-0012 (tabn. 1 un 2).

Tabauua 1. Aunamuka nokasame.ell mecma zopsdell NAACMUHbL NPU BHYMPUNCEAYOOUHOM 88e0eHUL UCCAETYeMBLX

sewecms (M=m)

Table 1. Indicator dynamics for the hot plate test with intragastric administration of the studied substances (M=m)

BelwecTtBO UcxooHo 30 MMH
nar-400 7,7+0,4 8,0+0,6
ZC02-0012 1 mr/kr 7,610,4 9,240,4
ZC02-0012 3 mr/kr 7,240,5 15,1+0,9**
ZC02-0012 9 mr/kr 7,510,5 15,4+0,7**
Ketopon 3,48 mr/kr 71+0,4 10,8+0,4*

60 MUH 90 MUH 120 MmuH

8,2+0,4 8,9+0,5 8,8+0,4
10,9+0,6 10,5+0,5 9,6+0,5
22,2+1,0** 16,4+0,8** 14,3+0,7**
22,9+1,0** 17,741,3** 13,5+1,2**
16,6+0,6* 13,8+0,5* 10,8+0,4

IIpumeuanue: * — p<0,05 8 cpasuenuu c I19I-400; ** — p<0,05 8 cpasHeHUU C KEMOPOAOM.
Note: * — p<0.05 in comparison with PEG-400; ** — p<0.05 in comparison with Ketorol.

Tabauua 2. Auramuka nokazameaeil mecma 2opsideil NAACMUHbL NPU BHYMPUMBLULEYHOM 88e0eHUL UCCAEOYeMbLX

seuwecms (M=m)

Table 2. Indicator dynamics for the hot plate test with intramuscular administration of the studied substances (M+m)

BelwecTtBO WcxonHo 30 MuH
Mnar-400 8,4+0,3 9,1+0,5
ZC02-0012 1 mr/kr 7,3+0,4 10,8+0,9
ZC02-0012 3 mr/kr 7,3+0,5 22,4+1,0**
ZC02-0012 9 mr/kr 7,0+0,5 22,7+1,4**
KeTtopon 3,48 mr/kr 7,2+0,5 17,6+0,9*

60 MuH 90 MUH 120 muH
9,6+0,5 9,9+0,3 9,8+0,4
9,6+0,5 8,5+0,3 8,4+0,5
17,3+0,8** 14,6+0,8** 12,44+0,8*
17,7+1,1** 14,1+0,8** 11,5+0,8**
12,7+0,7* 9,8+0,6 8,3+0,6

IIpumeuanue: * — p<0,05 8 cpasHenuu c I191-400; ** — p<0,05 8 cpasHeHUU C KeMOPOAOM.
Note: * — p<0.05 in comparison with PEG-400; ** — p<0.05 in comparison with Ketorol.
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VccaepoBaHME aHAABI€TUYECKOH U IIPOTUBOBOCIAAUTEABHOM aKTUBHOCTYA HOBOT'O HEOITMOMAHOT'O aHAABT€THKA...

B. Pesynbmamabi uccrnedoeaHusi aHasilb2zemu-
Yyeckoll akKmueHoCmu CeJIeKmueHo20 UHaubu-
mopa uoHHoz2o0 KaHana TRPA1, eewiecmea nod
wugpom ZC02-0012, 8 mecme «yKCYyCHOKUC-
JNbIX KOp4el»

Kak cBmaoeTenbCTBYHOT AaHHble, NpeacTaBrieH-
Hble B Tabn. 3, npegBapuTensHoe BBeAeHUe ce-
NEeKTUBHOIo UHrMbutopa noHHoro kaHana TRPAT1,
BewecTsa nog uwwudgppom ZC02-0012, B Aose
0,46 mr/kr He MeeT aHanbreTudeckoro agpdekTa
Kak npu BHYTPUXENyAOYHOM, Tak U Npu BHYTpU-
MbILLEYHOM NyTK BBeAEeHUs. [pn aTOM n3yvyaemoe
BewecTBo ZC02-0012 B gosax 1,38 n 4,15 mr/kr

1 npenapaT cpaBHeHUs «KeTopon» kak npu BHy-
TPUXENYAOYHOM, Tak U MNpU BHYTPUMbILLEYHOM
nyTW BBEOEHWS BbI3bIBAKOT YETKYH aHamnbresuto,
NPOSIBNSAIOWYIOCA B YMEHbLIEHWM 4uCha Kop-
Yeln Mo CpaBHEHMIO C FPYNnow KOHTpOns, oAHa-
KO Y CENeKTMBHOIo aHTaroHMCTa MOHHOro KaHa-
na TRPA1, BewectBa nopg wudppom ZC02-0012
AaHHbIA 9 eKT BblpaXxXeH B 3HAYMMO OonbLuen
cTeneHn, Hexenun y ketoporna. OgHako pasnunyus
B aHanbreTM4yeckoMm OeWCcTBUW Mexay [no3amMu
1,38 1 4,15 mr/kr BewectBa ZC02-0012 npu ob6omx
nccneaoBaHHbIX NyTAX BBEAEHUS HE HOCUIK CTa-
TUCTUYECKN 3HAYMMOTO XapakTepa.

Tabauua 3. AHaabzemuueckas AKMUBHOCMb CeAeKMUBHO20 UHeubumopa uoHHoezo kanaaa TRPAI, sewecmasa nod
wugpom ZC02-0012, u npenapama cpasHeHus «Kemopoa» no memoouke yKCYCHOKUCABLX «KOpUeli»
Table 3. Analgesic activity of the ZC02-0012 selective inhibitor of TRPA1 ion channels and Ketorol reference drug

in acetic writhing test

BelwecTBO 1 f03a

BHyTpwxenynoyHoe BBegeHne

AGcontTHOe Yncno kopuen, Mtm

dapmMakonornyeckana akTUBHOCTb, %

Mar-400 27,9+1,5 -
ZC02-0012 0,46 mr/kr 28,6+1,5 -
ZC02-0012 1,38 mr/kr 9,6+0,8** 65,6
ZC02-0012 4,15 mr/kr 8,7+0,6™* 68,8
KeTtopon 1,6 mr/kr 14,8+1,0* 46,9
BHyTpuMbILLeYHOE BBEAEHNE
Moar-400 25,9+1,4 -
ZC02-0012 0,46 mr/kr 24141,5 -
ZC02-0012 1,38 mr/kr 7,1+0,6** 72,6
ZC02-0012 4,15 mr/kr 6,7+0,6™* 7413
KeTtopon 1,6 mr/kr 12,4+0,7* 52,12

IIpumeuanue: * — p<0,05 8 cpagreHuu ¢ [19I-400; ** — p<0,05 8 cpasHeHUU C KEMOPOAOM.

Note: * — p<0.05 in comparison with PEG-400; ** — p<0.05 in comparison with Ketorol.

B. Pe3ynbmambi uccriedoeaHusi rnpomueo-
eocnasiumenibHOU aKmueHoOCMU CeJIeKmuUeHo-
20 uHaubumopa uoHHoz20 KaHana TRPA1, seuwe-
cmea nod wugpom ZC02-0012

Mpu BBEAEHUM onororeHa non anoHeBpo3 3aj-
Heli nanbl MbILIW Y BCEX 3KCMEPUMEHTabHbIX XN-
BOTHbIX pa3BMBancs BblpaxeHHbI oTek. MonyyeH-
Hble AaHHble NpeacTaBneHsbl B Tabn. 4 n 5.

Tabauua 4. [I[pomusosocnaAUmMeAbHAS. AKMUBHOCMb CeAeKMUBHO20 UH2uOUMOopa uoHHo20 kanaaa TRPA1, sewecmaa
noo wugpom ZC02-0012, u npenapama cpagHeHus «AuxkaopeHak» npu 8HYmMpuiceLy0o4HOM 88e0eHUU HA MOOeAU

¢OpMCl/luHOBOZO omeka cmonwl mvluletl

Table 4. Anti-inflammatory activity of the ZC02-0012 selective inhibitor of TRPAI ion channels and Diclofenac
(reference drug) under intragastric administration in the model of formalin edema of the mouse paw

Macca Macca
BewecTtBa 1 fo3bl WHTaKTHOMN oTe4yHoW nan-
nanku, Mtm Kn, Mtm
Mnar-400 118,8+3,1 179,3+6
ZC02-0012 1 mr/kr 114,1+3,6 169,5+4,0
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MpupocT MpupocT WUHrudupyro-
Macchbl, r maccsbl, % wun ad ek,
Mtm Mtm %
60,5+3,8 50,8+2,8 -
55,3+2,6 49,3+2,0 2,73
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ZC02-0012 3 mr/kr 120,3+1,6 142,3+2,0*
ZC02-0012 9 mr/kr 116,7+2,2 135+2,3*
«unknodeHak» *
13.91 mr/kr 122,3+1,9 141,5+2,5

Ipumeuanue: * — p<0,05 8 cpasHenuu c I13I-400.
Note: * — p<0.05 in comparison with PEG-400.

IIpodoadcerue mabauuwt 4

22,0+1,6* 18,4+1,4* 63,78
18,3+1,0* 15,8+1,0* 68,78
19,1+1,8* 15,7+1,5* 69,05

Tabauua 5. [IpomusosocnaaumeabHas AKMUBHOCTb CeAeKMUBHO20 UH2UOUMOPA UOHHO020 KaHaad TRPA1, sewecmesa
nod wugpom ZC02-0012, u npenapama cpasHeHUs «AUKA0DeHAK» NPU BHYMPUMbLUIEYHOM 88e0eHUU HA ModealU ¢pop-

MAAUHOB020 OMeKa cmonbsl Mblulell

Table 5. Anti-inflammatory activity of the ZC02-0012 selective inhibitor of TRPA1 ion channels and Diclofenac
(reference drug) under intramuscular administration in the model of formalin edema of the mouse paw

Macca Macca
BewecTtBa 1 fo3bI MHTaKTHOMN OTeYyHoMu nan-
nanku, Mtm Kkn Mfm
nar-400 115,2+3,8 173,9+6,8
ZC02-0012 1 mr/kr 114,3+3,7 169,6+4,8
ZC02-0012 3 mr/kr 123,1+1,9 144,4+2 6*
ZC02-0012 9 mr/kr 116,5+1,3 134,0+2,0*
«nknodeHak» *
13.91 mr/kr 123,2+2,4 141,9+2,6

Ipumeuanue: * — p<0,05 8 cpasHenuu c I13I-400.
Note: * — p<0.05 in comparison with PEG-400.

M3 npepcTaBneHHbIX Tabnuy BUAHO, YTO OAHO-
KpaTHOE BHYTPWXKENYAOYHOE N BHYTPUMbILLEYHOE
BBEAEHNE CENIEKTUBHOIO WHIrMOMTOpa MOHHOIO
kaHana TRPA1, BewecTtBa noa wudgpom ZCO02-
0012, B no3e 1 Mmr/kr He okasblBaeT cTaTUCcTu4e-
CKW 3HAYMMOrO0 BNAHUSA Ha 3KCCyAaTUBHYIO dhasy
BOCMareHus, To eCTb NPaKTUYECKN HE YMEHbLUA-
€T BblpaXXeHHOCTb OTeKa 3agHeln nanbl y MbllLen
Ha BBegeHune 2% BOAHOro pacteopa oopmanuHa.
B T0 Xe BpeMs, 0qHOKpaTHOE BHY TPUXENYAOYHOe
W BHYTPUMbILLIEYHOE BBEAEHNE CENEKTUBHOIO UH-
rméutopa noHHoro kaHana TRPA1, BewecTBa nog
wndpom ZC02-0012, B go3e 3 1 9 Mr/kr, a Takxe
npenapaTta cpaBHeHus1 «[ukrnodgeHak» B [ose
13,91 Mr/Kr cTaTUCTMYECKM 3HA4YMMO YyrHeTano
BbIpaXXEHHOCTb OTeka 3aJHel nanbl XXUBOTHOTO.
OpHako npu cpaBHeHUn adpekTa nccrnegyemoro
BewecTBa nog wwugpom ZC02-0012 n «[ukno-
deHak» npu pacyeTe MHrMbupytowero acpdekta
3HAYMMOWN pasHuLbl MEXAY €ro BblpaXXeHHOCTbIO
BbISIBIIEHO He ObINO, Tak e Kak He OblNo BbigBe-
HO pasHuLbl MO Bblpa)XeHHOCTM NPOTMBOBOCHANN-
TeNbHOW aKTUBHOCTU Mexay Ao3amu 3 n 9 mr/kr
CEeneKTUBHOro UHrMbumTopa MOHHOrO KaHana
TRPA1, BewectBa nog wudpom ZC02-0012. Ta-
kKuMm oGpasom, NMpoTUMBOBOCNANUTEsNbHas akTUB-
HOCTb CEIIeKTUBHOro MHrMbutopa MOHHOrO KaHa-
na TRPA1, BewecTBa nog wudgpom ZC02-0012,
cornocTaBMmMa Cc Hanbonee akTUBHbIM MO cune
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MpupocT MpupocTt UHrnéupyto-
Macchbl, r macchl, % wun ad ek,
Mizm Mizm %
58,7+4 1 50,8+3,2 -
57,7+4,0 49,1+43,3 3,5
21,3+1,4* 17,3+1,1* 66
17,5+1,7* 15,0+1,5* 70,4
18,7+1,3* 15,3+1,2* 69,85

nNpoTUBOBOCNaNUTENLHONO AENCTBUS npenapa-
Tom 13 rpynnbl HMBC — «[uknodeHak».

BbiBOAgbI

CenekTuBHbIN ~ MHIMBWTOP  MOHHOrO  KaHana
TRPA1, BewecTtBo nog wudpom ZC02-0012, obna-
AaeT aHanbreTMyeckum JencTBMeM, NpeBOoCXons-
MM TakoBoe y npenapaTta cpaBHeHusa «Ketopory,
VUMEIOLLMM HanbonbLUyO aHanbreTMYecKyo akTuB-
HocTb B rpynne HIMBC, conoctaBuMmyto, No Heko-
TOPbIM AaHHbIM, C ONWOWOHBLIMU aHanbreTuKkamm.
AHanbretTMyeckoe OencTsme NposiBfSNOChL B yBe-
NYeHnn naTeHTHOro nepuoga npebbiBaHus 6ernbix
nabopaTopHbIX MbIWen Ha pasorpeTon go 55° nna-
CTUHE B TECTE «ropsiven NracTuHbI» U YMEeHbLUEeHN-
€M KONnmMyecTBa «Kopyew» B OTBET Ha BHYTpMOpo-
LWMHHOEe BBedeHue cnaboro pacTBopa YKCYCHOW
K1croTbl nabopatopHbiM Kpbicam nmHum Wistar.

CeneKkTuBHbIA  MHIMOUTOP WOHHOrO KaHana
TRPA1, BewectBo noa wwuncppom ZC02-0012, ob-
nagaeT npOTUBOBOCMNANUTENbHLIM OENCTBUEM,
COMOCTaBMMbIM MO BbIPAXXEHHOCTN C AuknodeHa-
KOM HaTpus, npenapaTtoM ¢ Hambonblueh nNpoTu-
BOBOCMNANUTENbHOMW aKTUBHOCTBLIO M3 Fpynmnbl He-
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