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TenOenyus pocma 4ucia NAYUEHMmMos8 ¢ KOMOPOUOHBIMU 3A001e8AHUAMU CEPOEYHO-COCYOUCTON U ONOPHO-08U2A-
MenbHoU cucmem 00YCIAGIUBAE WUPOKOe NPUMEHEHUe 8 KAUHUYECKOU NpAKmuKe HeCmepoUuoHslX Npomueo8oCna-
aumenvHolx npenapamos (HIIBII), ¢ mom uucie ayemuncaruyunogou xuciomoui (ACK) — oonozo us Haubonee 3¢h-
Gexmusnvix Oeszacpecanmos. OOHAKO NpuUMeHeHUe JIeKAPCMBEHHbIX CPeocme OaHHOU (apMaKoioSuyecKol epynnul
CYWeCmBEHHO 02PAHUYEHO PUCKOM PA3GUIMUS HEXCENameNbHbIX PeaKkyull, 0coboe Mecmo cpedu KOMopuIX 3aHumaem
yibyepoeeHHoe Oelicmaue Ha dceryooyro-kuueynwiti mpakm (KKT). Lenv uccnedosanun. Oxapakmepuzosams mexa-
HU3MbL aHMUYIbYepoceHHo2o Oeticmaus azonucma TRPVI (transient receptor potential vanilloid 1) eanununa na mooe-
au cyoxponuuecxoti ACK-unoyyuposannou eacmponamuu y kpwvic. Mamepuanst u memoowt. Hccieoosanue npogede-
HO Ha 35 Nonogo3penvix HeIUHEUHbIX KPbICAX-CaMyax, Komopvix cooepxcanu 6 yciosusax eusapus I'Y « UMP um. C.I1.
I'pueopvesa HAMH Ykpaunwry. Iacmponamuio, unoyyuposannyto ACK, moderupoganu no cmaHoapmHoti memoouxe,
nymem 8HYMpUICey00YHO2O0 (8/24C) 86e0eHUs. NOCPeOCmBoM opocacmpanbho2o 30H0a cycnensuu ACK 150 me/ke/Oens
6 meyenue 5 oueti. Omenpason (50 me/xe, 6/xc) u eanunun (100 me/ke, 6/3c) 6600unu 8 sude cycneusuii 3a 60 MuH 0o
ACK. Jlozvl npenapamos 6bLiu 3aumMcmeo8ansl U3 IUmMepamypHoix UCOYHUKOS. B 2comozenamax cauzucmoi 00onouku
arcenyoxa (COJK) onpedenanu KoHyeHmpayuro MaioHo8020 ouanboe2uod u akmueHocms kamaaas. Ilo coomuowienuro
AKMUBHOCU KAMAA3sl (MKam/Ka) U KOHYeHmpayuu MaioHo8o2o ouanvoeauoa (MJIJA, mxmonv/ke) paccuumuléanu am-
MUOKCUOAHMHO-NpooKcudanmuuiti unoexc (AIIH). Cooepacanue memabonumos NO 6 mrausax sscenyoka onpeoensinu
no memoouxe Miranda K.M. u coaem. Pesynomamul u oocyycoenue. IlpesenmusHo-npoguiaxmuyeckoe npumerenue
sanununa (100 me/ke) npusooum K CHUNCEHUIO UHMEHCUBHOCIU NPOYeCcco8 NepeKUucHo2o okucieHus aunuoos 8 COMX,
obycnosnennsix oeticmeuem ACK (150 me/ke). Ha smo ykaswisano cmamucmudecku oocmoseproe (p<0,05) ymenvuienue
cooeparcanusn MJIJA na 26,4% u nosviuienue akmusrocmu kamanasei Ha 29,0% omuocumensHo noxkazameineii i#cugom-
noix ¢ ACK-unoyyuposannoii cacmponamueti 6e3 koppekyuu. Taxoice npumenenue 6aHUIUHA NPUSELO K CIAmMucmuye-
cku docmosgepromy (p<0,05) nosviwenuro cooeporcanus memaoonrumos NO na 68,0% (841,4£35,95 mmons/2) omuocu-
MenbHO noKasameretl HCUBGOMHBIX KOHMPONLHOU pynnvl. IIpu KOMOUHUPOBAHHOM NPUMEHEHUY 6AHUTUHA U OMENPAa30na
ovL1a yemanogiena cmamucmudecku oocmogepras (p<0,05) abconromunas nopmanusayus ypogus memadonrumos NO
(927,4+34,78 mmonv/e) 6 COK, komopwiti coomeemcmeosan nOKA3amensim UHMAKMHBIX HCUBOMHbIX. 3aKilouenue.
IIpogseoennoe uccnedosanue nokasano, Wmo akmueayusl BAHUIOUOHLIX (KANCAUYUHOBBIX) Peyenmopos GCle0cmeue npu-
menenua TRPVI-azonucmos, 6 wacmnocmu 8aHUIUHA, CROCOOHA CHUMCAmMb YivyepoeenHoe oaticmeue HIIBII, ¢ mom
uucne ACK, umo noseonsiem paccmampusams azonucmol TRPV 1 kak HO8bIU K1acc 2aCmMponpomeKmueHIX NPenapamos.

Knrwouegvie cnoga: sanunouonvle peyenmopul, 2acmpoOmoKCUIHOCHb, GAHUIUH, AYeMUICATUYUIO8As. KUCIOMA,
VIbYepoeHHOCHb, OKCUO azoma
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One of the main problems of the use of acetylsalicylic acid (ASA) is its withdrawal or initial “non-prescription”
resulted from the prior developed or potential side effects in the gastrointestinal tract. In this case, the reasons for
the abolition of ASA are not only serious complications in the form of gastrointestinal bleeding or perforations, but
also dyspeptic phenomena that are accompanied by the ongoing development of aspirin-induced gastroenteropathy.
The aim of the study. To characterize the mechanisms of antiulcerogenic action of agonist TRPVI (transient receptor
potential vanilloid 1) vanillin (100 mg/kg) on the model of subchronic ASA-induced gastropathy in rats. Materials
and methods. The study was performed on 35 mature male rats. Gastropathy induced by ASA was simulated by a five-
day intragastric (i.g.) introduction via the orogastric probe of an ASA suspension of 150 mg/kg/ day during 5 days.
Omeprazole (50 mg/kg, i.g.) and vanillin (100 mg/kg, i.g.) were administered in the form of suspensions 60 minutes
prior to the use of ASA. The concentration of malonic dialdehyde, and the activity of catalase were determined in the
homogenates of gastric mucosa. The prooxidant/antioxidant ratio (ProAntidex) was calculated dased on the ratio of
catalase activity (mcat/kg) and the concentration of malondialdehyde (MDA concentration (umol/kg). The content of
NO metabolites in the stomach tissues was determined by the method of Miranda K.M. et al. Results and discussion.
Preventive prophylactic use of vanillin (100 mg/kg) leads to the decrease in the intensity of processes of lipid peroxi-
dation in the gastric mucosa caused by the action of ASA (150 mg/kg). This was indicated by a statistically significant
(p<0.05) decrease of 26.4% in MDA content and an increase in catalase activity by 29.0% relatively to those ani-
mals with ASA-induced gastropathy without correction. Also, the use of vanillin resulted in a statistically significant
(p<0.05) increase in the content of NO metabolites by 68.0% (841.4 = 35.95 umol / g) relatively to the animals of the
control group. With the combined use of vanillin and omeprazole, a statistically significant (p<0.05) absolute normal-
ization of the NO metabolite level (927.4 + 34.78 mmol/g) in the gastric mucosa was established, which corresponded
to the indices of intact animals. Conclusion. The study showed that the activation of vanilloid (capsaicinoid) receptors
due to the use of TRPV1 agonist, in particular vanillin, can reduce deistvie ulcerogenic NSAID, including ASA, that
allows to consider the TRPVI agonists as a new class gastroprotective drugs.

Keywords: vanillin, acetylsalicylic acid, ulcerogenicity, nitric oxide

BBenenne. Ha nporsokenun nocneanux 100 ner ane-
trncanuiioas kucnora (ACK) ocraercst omHIM U3 Hau-
6omnee 3 PEeKTUBHBIX AHTUTPOMOOIIUTAPHBIX TPENAPATOB
TIEPBUYHON M BTOPUYHOH MPOQHIAKTHKH aTepoTpoMO03a
y MAIMEHTOB C Pa3IMYHON MATOJIOTHEH, BKIIIOYAst OCTPBIH
KOPOHApHBIA CHHJIPOM C MOIBEMOM U 0Oe3 mopbeMa cer-
merTa ST na OKIT, xpoHndeckyto cTabMiIbHYI0 CTEHOKap-
JIMI0, WIIEMHYECKUH WHCYIBT, TIepu(epuIecKuii arepo-
CKJICPO3 1 JIp., ¥ CHIKAET CyMMapHYIO 4acToTy HH(apKTa
muokapaa (MIM), mHCymbTa 1 cep/iedHO-COCYANCTON cMep-
TH B cpeadem Ha 23,0% [1-3].

OnHoit n3 ocHOBHBIX npobieM tepannn ACK (puc.
1(a)) sBusieTcst e€ OTMEHA WIIM MCXOJHOE «HEHa3Haue-
HHUE» B CBSI3U C PA3BUBIIUMHUCS WM MOTEHIHAIEHBIMU
MoOOYHBIMHE (P PEKTaMH CO CTOPOHBI HKEITYITOYHO-KH-
megnoro tpakra (OKKT). ITpu aToM npuauHaMu OTMEHBI
ACK ciyxar HEe TOJIBKO Cepbe3HBIC OCIOKHEHUS B BHJIC
KETYJOYHO-KHUIICYHBIX KPOBOTEUEHUH wim mepdopa-
LU, HO M MPOCTO JUCIICNICHYECKHE SBICHHUS Ha (OHE
pa3BUTHSL  aCIMPHUH-WHIYIUPOBAHHBIX TacTPOIHTEPO-
naruid. HeOmarompustaeie mocienctsust otMeHsl ACK
XOpOIIO U3BECTHBI: B ClIydyae MpEephIBaHUs MpUeMa Ipe-
mapata XoTst Obl Ha 10 THEH y manueHTOB, MOTyYaoInX
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€ro C IEIbI0 BTOPUYHOW NPO(PHIAKTHUKH HApPYyIICHUH
MO3TOBOTO KPOBOOOPAIEHHUS, PUCK TOTO OCIOXHEHHS
yBEIMYMBAeTCsA B 3 pa3a, a y MAalMCHTOB C WIIEeMHYe-
ckoit 6onesnsio cepaua (MbC) puck UM Bo3pacraer B 2
paza. bonee Toro, naxxe ormena ACK na 8 Henenb nocie
SI3BEHHOTO KPOBOTEUCHMS y MAalMEHTOB, MOJYYarolIHX
antuarperantnyio tepanuio BC n nepedpoBackyiisp-
HBIX 3a00JIEBaHUI, ACCOLMHUPYETCS CO 3HAYUTEIBHBIM
yBEJIMYCHUEM 001el cMepTHOCTH [ 1, 4].

Ha cerognsmauii 1eHb caMbIM JOCTYITHBIM CIIOCO-
60M, TO3BOJISIFOIIIMM CHH3HUTh PUCK JKEIYIOYHO-KHUIIICY-
HBIX OCJIOKHEHUH, ocTaeTcs npueM ACK B MUHMManbHO
s¢dekTuBHON 103€, He TpeBblmatome 75-81 mr/cyr.,
OZIHAKO TaKOM TIOJXOJ HE TapaHTHPYET aOCONIOTHOM
XKKT-6e30omacHocTn Tepanuu. D10 00yClIaBIMBacT He-
00XOJMMOCTh MPOQHUIAKTHIECKOTO Ha3HAYCHUS TacTpo-
MIPOTEKTOPHBIX Ipenapatos [1, 5].

B nacrosiiiee BpeMsi OCHOBHBIMH TIperapaTamMmu B Jie-
YEeHUH ¥ NPO(UIAKTHKE TacTPONaTHi, WHYIMPOBAaHHBIX
HECTEPOUTHBIMI  [IPOTHBOBOCIIAJINTEILHBIMA ~ CPE/ICTBA-
vu (HIIBC), B wactHOCcTH ACK, SBISIFOTCS HHTHOUTOPEI
niporonnoit mommsl (UIIIT). TIpenaparsr 31oit rpymmsl mo
3P PeKTUBHOCTH MPEBOCXOAT Grokaroph! H,-rucrammmro-
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BBIX PEIENTOPOB U CHHTETHYECKHUE MpocTarianauHbl (Pg)
[5, 6]. Onmnaxo, nmpopomxutenbHbii mpuém MIIIT moxer
MIPUBOIUTH K Pa3BUTHIO MaibaOCOPOLMK OIpEIe/ICHHBIX
BEIIECTB C MOCIEIYIOIINM UX 1e(HUIMTOM (BUTAMUHLL: B, ),
Fe*, Mg, Ca*), ymenbluarh 3p(HeKTHBHOCTD KIIOMHIO-
rpena, BbI3bIBaTh POIPECCHPOBAHKE TOCTMEHOIIAY3aJIbHO-
T'0 OCTEOMOPO3a, TUIICPracTPUHEMHIO, H30BITOUHbII OaKTe-
PpHATIBHBIN POCT, YTO MOBBIIIACT PUCK PA3BUTHS KUIIICUHBIX
nHpekuui, nHeBMOHMH. [lucOakTepros, B CBOIO OYepesp,
CITOCOOCTBYET Pa3BUTHIO BOCIAIUTEIBHOIO TIpoliecca B
cimzucToil odomnouke skenyaka (COXX) u Toncroit kuin-
Ke, IPU3HAKaMH KOTOPOTO SIBISIETCS HapylIeHHe OanaHca
MEXIy TPO- U MPOTHBOBOCHATUTEILHBIMU IIUTOKHHAMH,
pa3BUTHE HUTPO30OKCHJIATHBHOTO CTpecca W Jerpagaluu
KOJUTAr€HOBBIX M HEKOJUIAr€HOBBIX OEJKOB CIIM3H C MOCIIe-
JYFOLIMM pa3pyIICHUEM CIIM3HCTOro 0apbepa v, Kak Ciel-
CTBHE, HapyIlICHHE PE3UCTEHTHOCTH M CHIDKCHUE WHTCH-
CHUBHOCTHU pereHepaTopHbIX mporeccos [7-10].

Ha npoTspkeHnH MOCIeHUX JIeT UICT aKTUBHBIN 110~
UCK 3P (HEKTUBHBIX TIOJIXOJIOB K OCIA0ICHHIO YIIbIIEPOTeH-
Hoctr HITBC. Bbiio npeuiokeHo HCIob30BaHHEe KOMOH-
HupoBaHHbIX TpenaparoB «HIIBC + ractpompoTexTopy
— WHIOTPHI (MHJIOMETAlUH + THOTPUA30JIMH), TUKIOKOP
(mukodenak + KBepLUETHH), apTpoTeK (AuKinodeHak Ha-
TpUs + MH30MPOCTON), Ay3Kcuc (ubymnpoden + dhamoru-
JIMH), BUMOBO (HAIPOKCEH + 330Merpas3on), akcopu (ke-
TOnpodeH + oMernpason), THoacnekap/ (THOTPHA30JIUH +
ACK), acriudar (ACK + cykpanbgar), Anka-3ensriep®
(ACK + nHarpus 6ukapbonar) u jp. [5, 11, 12].

[NpuBiekaeT BHUMaHKE, MOSBUBIIHIACS B HEAaBHEM
BpPEMEHHM Ha OTEUECTBEHHOM pBIHKE, MOAM(DUIIMPOBAH-
wverii HIIBC amronmernHa ryarpn (Tad. «AMToNMe-
TaH®» 600 me, UA/12159/01/01, /I-p Pennuc JlaGopa-
topuc JITJ, Anoust), 0COOCHHOCTBIO KOTOPOTO SIBIISICTCS
€ro B3aMMOJIEHCTBHE C PELENTOpaMu, KOTOpbIe CIOCo0-
HBI CBSI3BIBATHCSI C TOMOBAHWII-3aMELICHHBIMH JIMTaH-

(@)

JamMu  (BaHWJIOMJAMM) U CEJIEKTHBHO MOAYIHPOBATH
JIOKAIBHYIO <«OQ(EKTOpHYI0 (QYHKIMIO» TEPBUYHBIX
addepeHTOB. DTH PEIENTOPHI MOJYyYUIIH Ha3BaHUC Ba-
HWIOHJIHBIC (KallCaulMHOBBIC) peuentopsl (vanilloid
receptor) W TpUHAANE)KaT K cynepcemeictsy TRP
(transient receptor potential) KaTHOHHBIX KaHAJTOB U 00-
pa3yroT B COBOKYITHOCTH OJJHO U3 LIIECTU CyNepCeMencTB
— TRPV1 (transient receptor potential vanilloid 1). B3a-
umoeiicteue amronmeruia ryanmwia ¢ TRPV1 COX (o
MOMAaJ]aHNsl B CUCTEMHBIN KPOBOTOK) COIIPOBOXKAAETCS
WHIYKIWEH Kackajga OHOXMMHUYECKHX MpeBpalleHHH,
KOTOpble aKTUBUPYIOT NO-CHHTa3bl, CHHXKAIOT CTUMY-
nmpoBanHyo npoaykuuio HCI, nmopaBisiioT nepekucHoe
oxucnenue munuaos (ITOJI) u op. [13].

Ilo naHHBIM JUTEpaTYpHBIX UCTOUHHKOB [14, 15]
TRPVI1 noxanu3yroTcss Ha YyBCTBUTEIBHBIX HEHpOHAX
CHCTEMBI OJy’KJaroIiero Hepsa (n. vagus) ¥ TpPOWHHY-
HOTO HepBa (n. trigeminus), B CHMIIATUYCCKUX HEPB-
HBIX CIUICTEHUSX KHIIEYHHKA, MOYEBOTO ITy3bIps, B He-
KOTOPBIX CTPYKTypax IEHTPaJbHONW HEPBHOM CHCTEMBI
(corpus striatum, TUTIIOKAaMII, Spa MO3KEUKa), a TAKKE
SMUTEIMOIUTAX KUIIEYHUKA U MOYEBOIO Iy3bIpS U Jp.
[16, 17]. Kak u3BecCTHO, HEpBHBIE CIIJIETEHUS XKETylKa
noutu Ha 90-100% mpeacTaBieHbl CUHANTUYECKUMHU
OKOHYaHMSMU MPETaHINIHOHAPHBIX BOJIOKOH 7. vagus |7,
14]. Konnenmus «>ddexropHoit ¢pynkmm» addepent-
HBIX OKOHUAHHH U CBEJICHHSI O HAJIMUUH y ONIpeIeNICHHOM
YacTU 4yBCTBUTENBHBIX TEPMUHANEH n. vagus BE3UKYI,
coziepKaluX HEHpONenTH b, Takue Kak cyocraHuus P
(SP), xanpruronun-ren poacteennsii nentun (CGRP) u
Jp., TTO3BOJIIET PACCMaTPUBATh MOIYNIALUIO AKTUBHOCTH
apepeHTHBIX OKOHYaHMH KaK MEPCIeKTHBHBIA TOIXO0
K racTpONpOTEeKTUBHOMN Tepanuu [7, 18].

K uucny cnenuguueckix aKTUBaTOPOB (arOHKCTOB)
TRPV1 npunannexar BanwauH (puc. 1 (b)), karncauim,
THUHTEPOJI, 3UHTEPOJI, AJUTULIMH, aHaHaMu1 1 ap. [7, 19].

(b)

Pucynok 1 — Cmpykmyphule xumuueckue (yopmynsl ayemuicaiuyuiosoil Kuciomol (2-ayemuiokcubden3ounan
Kucnoma (a)) u eanununa (4-ecudpokcu-3-memoxcudenzanvoezuo (b))

Osama A. Shakim Omar u coart. (2013) skcnepu-
MEHTAJILHO YCTaHOBHJIM, YTO BOAHBIN SKCTpakT (300 Mr/
Kr) kpacHoro nepia (Capsicum frutescens), COnepKaIui
KallCauliH, CIIOCOOEH YMEHbIIATh IJIOMIAb ITOBPEK/Ie-
nuit COX y kpsic, BeI3BaHHBIX pumenernemM ACK (200
Mmr/kr) Ha 71,1%, a TakKe MPUBOJUT K CHIKCHHUIO 00b-
ema xesryfaouHoro coka Ha 50,7% u noseimenuto pH Ha
21,8% otnocurensno monorepanuu ACK [20, 21].

Crout OTMETHTD, yT0 aroHucT TRPV1 kancaunus He
TOJILKO HE OCa0IseT aHTHarperanTHeix cBoiicTB ACK,
HO U criocobeH nHruduposarb AJ|D-UHIYIIMPOBAHHYIO
(10 MMouB/m) arperamuo TPOMOOIIUTOB, YTO YKa3bIBACT
Ha 11eJ1ec000pa3HOCTh KOMOMHUPOBAHHOTO MTPUMEHEHHS
ACK u kancaununa [21].

Pesynsrarel  uccnenoBanmit M. Katary u A,
Salahuddin moxa3anu, 4To npoguIaKTHIECKOe TPUMEHE-
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nue BanuiuHa (100 MI/KT) IPUBOIMT K OCIIAa0ICHUIO CTe-
nern n3bsi3BieHns: COJK, BBI3BAHHOTO MHAOMETAMHOM
(25 mr/kr). Kpome Toro, BaHWJIMH yMEHbIIAN IKCIpEC-
cuto ¥ akTUBHOCTb NFKB, a Takxke BbI3bIBaJI CHU)KEHUE
YPOBHSI ITPOBOCHAIIMTENILHBIX IINTOKUHOB, MHEJIOTIEPOK-
cua3bl M akTUBHOCTH Kacmassl 3 B COX [22].

Hens uccnenoBanud. OxapakTepu30BaTh MEXaHH3-
MBI aHTHYJBIEPOTEHHOro AelcTBHUs aroHucrta TRPV1
BanuianHa (100 Mr/kr) Ha Momenu CyOXpOHHYECKOH
ACK-MHIynMpOBaHHOM racTponaTuu y Kpbic.

Marepuansl 1 Mertoabl. VccrienoBaHue NpoBese-
HO Ha 35 MOJIOBO3pENBIX HETMHEWHBIX KPBICAX-CaMIlax
Maccoit 180-220 1, pasnenenHsix Ha 5 rpynm: I — uH-
TakTHbIe KpbIchl (n=7); Il (kKoHTpoOsb) — KpBICH (N=7)
C DKCINEpUMEHTAJIBHOW TracTporarueil, WHIyIupOBaH-
Hort ACK (150 mr/xr, B/ k) 6e3 xoppekiun; [I1 — kpbichr
(n=7) ¢ ACK-unnyumpoBanHoii racrponaruei (150 mr/
KT, B/%K), KOTOPBIM IIPEBEHTHBHO BBOJIMIIN omerpasod (50
MI/KT, B/k); IV (n=7) — xpbickl ¢ ACK-nHIyniupoBaHHOM
ractpomnarueit (150 Mr/kr, B/%k), KOTOPbIM IPEBEHTHBHO
oM BaHwiuH (100 Mr/kr, B/k); V (n=7) — KpbICHI C
skcniepuMenTanbHoit ACK-uHynnpoBaHHo#l ractpomna-
tuert (150 Mr/kr, B/%), KOTOPBIM ITPEBEHTUBHO BBOJIHIIH
BaHuinH (100 MI/KT, B/5K) B KOMOMHAIIMH C OMEIPa30JI0M
(50 mr/kr, B/X).

l'actponaruto, uaaynuposannyo ACK, monenupo-
BaJIM ITyTEM IISTHIHEBHOTO BHYTPHIKEIYIOYHOTO BBEJIe-
HUSl MIOCPEICTBOM OpPOTacTPaIbHOTO 30HAA CYCIEH3UU
ACK (t1ab. «Actimpuna®» 500 mr, UA/4018/02/02, baiiep
butrepdensn I'mMoX, I'epmanust) 150 mr/xr/nens [23].
3a 24 yaca 10 Havana SKCIEPUMEHTAa YKUBOTHBIX CONEP-
JKaJll B METa0OJIMUECKUX KJIETKaX B YCJIOBUAX MUIIEBOI
JICTIPUBAIIMU CO CBOOOIHBIM JIOCTYIOM K Boje. MHTaKT-
HBIM JKUBOTHBIM (0€3 racTponatuu) 2 p/J BBOIMIN BOIY
pro injectionibus (0,2 MI/KT, B/%), KppICaM KOHTPOJILHOMH
rpynmbl (ACK-unynmpoBanHas ractpornarust 0e3 jede-
Hus) 32 60 mun 10 ACK BBOAMIM (B/5K) 3KBHOOBEMHOE
KOJIMUCCTBO BOJBI pro injectionibus.

Owmempazon  (tab.  «Owmempazom» 20 me,
UA/4310/01/01, TIAT «Dapmax», e. Kues, Yrkpauna) n
BaHWJIMH (KPUCTAJUTMUECKHUH mopomok «Banwmmn» 2,0
2 (I'OCT 16599-71, TV V 10,8-015533439-007:2015),
TTAO «YxpontOakanusy, e. Yeprueos, Yxkpauna) BBOIU-
1 B Buje cycnensuit 3a 60 mun 1o ACK. [lo3sl omenpa-
3oma (50 mr/kr, B/x) 1 BanuiauHa (100 Mr/xr, B/x) OblH
3aMMCTBOBAHbl U3 JIUTEPATYPHBIX HUCTOYHMUKOB [22, 24,
25].

s mpuroroBnenust cycnensuit ACK, omemnpaszo-
Jla YU BaHWJIMHA NPUMEHSIM AMYJIbraTop MOJIUOKCHITH-
neH (20) copbutan monoonear (Tween-80) u Bomy pro
injectionibus (amm. 5 mn, UA/10078/01/01, OAO «I'annu-
bapm», e. Jlbsos, Vkpauna OAO «KueBmemmnpenapar,
2. Kues, Ykpauna).

Ha 5 nenp skcmepumeHta uepe3 6 4acoB mocie
nocnenHero BeefeHuss ACK KUBOTHBIX BBIBOAWIN W3
9KCIIEPUMEHTA IyTEM JUCIOKAIMU IIEHHBIX MMO3BOHKOB
oz JierkuM >¢QupHbIM Hapko3oM. [lociie skcTupnanuu
JKEJYNOK BCKPBIBAJIM MO OOJNBIION KPUBU3HE U OICHU-
BaJIM COCTOSIHHE €T0 CIIM3UCTON 00OJIOUKH, CTEIICHb Jie-
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CTPYKTHBHOTO MOPaKeHUS! (KOJIMYECTBO KPOBOM3IIHSHUH
W 9po3ui Ha OJHO kMBoTHOE) M uHAekc [laymca (M)
— MHTETpaJbHBIN MOKa3aTeslb MaclITaboB AECTPYKIUH B
KeIylKe, onpeaessieMblit mo Gopmyiie [24, 25]:

UII = cpenHee KOI-BO 3B HAa 1 JKUBOTHOE X KOJI-BO
KpbIC ¢ si3Bamu (%) / 100.

IP = average number of ulcers per 1 animal x
number of rats with ulcers (%) / 100.

B romorenarax COXX onpenensiin KOHIEHTPAILIUIO
MaJIOHOBOTO JIMaJIbJITH/Ia ¥ aKTUBHOCTB Karajasbl |26,
27]. Tlo COOTHOLICHWIO aKTUBHOCTH Karanasbl (MKat/
Kr) ¥ KoHIeHTpaiuu MJIA (MKMOJIB/KT) pacCUnTHIBAIIH
AHTHOKCHJIAHTHO-TIPOOKCUAAHTHBIN uHcKe (ATIN) [28,
30].

Conepxanne MetabonmutoB NO B TKaHIX JKEIy[-
Ka ompeznesui o meroauke Miranda K.M. u coasr.
[29]. Tomorenatsr COX aenpoTenHU3MpOBaIXA B abCO-
JIIOTHOM 2TaHoisie B TeueHUH 48 yacoB npu 4°C, mocie
yero neHtpudyruposanu npu 12000 g B TeueHuu 15
MuH 1ipu 4 °C. J{ns1 BOCCTaHOBIEHUS] HUTPATOB /10 HU-
TPUTOB K AJIMKBOTE CylepHAaTaHTa J00aBIISUIN XJIOPU
sanajus (1) (VCL, 0,8% B 1M HCI) ¢ nocnenyromum
nobasneHneM peaktuBa [pucca (Peter Griess, 1858 1),
cocrosiero u3 guruapoxiaopuaa N-(1-HadTun) sTnneH-
muamuna (0,1%) u cynsdanmnamuna (2,0% B 5% HCI).
Wnkyouposanu B Teuenun 30 muH npu 37 °C, mociue
Yero MpoObl OXJIAKAAIH U M3MEPSUIN ONTHYECKYIO TLIOT-
HOCTB IIPUTOTOBJICHHOTO pacTBopa rnpu 540 HM (MMOJIB/T
TKaun) [29, 30].

JKMBOTHBIX colepkaJli B YCJIOBHSIX BHBapus ['Y
«MP um. C.II. I'puropreBa HAMH Vkpauner». B te-
yeHue 14 gHEeM KpbIChl HAXOAWJINCH Ha KapaHTUHE (B
COOTBETCTBHH C CAaHUTApHBIMU HOpMaMH “CTpyKTypa H
COZIep)KaHUE IKCIIEPUMEHTAIBHBIX OMOIOTHYECKHUX KITU-
Huk” (ITpuka3 Ne 755 ot 12.08.1997 )) Ha BopHO-THIIIE-
BOM pallMOHE CO CBOOOJHBIM JIOCTYIIOM K ITHIIE U BOJC
(cormacHo Ilpunoxenuto or 04.12.1977 r. k Ilpuka3zy
Nel63 ot 10.03.1996 1. «IIpo cyTouHBIE HOPMBI KOPM-
JIeHUs1 1TabOpaTOPHBIX KUBOTHBIX M MPOIYLIEHTOBY). Bee
9KCIIEPUMEHTAIIBHBIC UCCIIEJOBaHUs HaJl 1JabopaTopHBI-
MH JKHBOTHBIMH IIPOBOJMJIN B COOTBETCTBHH C TpeOo-
BaHMSIMU HauIexamiell madboparoproii npakruku (GLP)
U ¢ COONIONEHHEM OCHOBHBIX MOJOXKEeHUH KoHBeHIMH
Cosera EBpomnbl 00 oxpaHe NMO3BOHOYHBIX >KHBOTHBIX,
UCIIONIb3YEMbIX B DKCIIEPUMEHTAX U B JIPYTHX Hay4HBIX
nenax or 18 mapra 1986 r., {upextussl EBponelickoro
napnamenta u Cosera EC 2010/63/EC ot 22 ceHtsiOps
2010 r. o 3amuTe KUBOTHBIX, UCHONB3YEMbIX ISl Hayu-
HBIX Leneil; npukaz M3 Ykpauns! ot 14 nexadpst 2009
L. Ne944 «O0 yTBepKICHUU TOPSIKA TPOBEICHUS IO~
KIIMHUYECKOTO M3YyUEHHMSI JIEKAPCTBEHHBIX CPEJICTB M IKC-
MIEPTH3bI MaTePHAJIOB JOKIMHIYECKOTO N3yYCHUS JIeKap-
CTBEHHBIX CpEICTBY» M 3akoHa YkpauHbl oT 21 depais
2006 1. Ne3447-IV «O 3amuTe >KUBOTHBIX OT JKECTOKOTO
oOpammenus [25].

HccnenoBanue B3aMMOCBS3U «MOJIEKYIISIpHAs CTPYK-
Typa — OHOIOrMYecKas aKTUBHOCTB» BaHWJIMHA OBUIO
poBezieHo in silico ¢ momorbio PASS-ananu3za criekrpa
OMOJIOrNYeCKOi aKTUBHOCTH, KOTOPBII ITPOBOJIMIIN B pe-



Pharmacy & Pharmacology V. 5 N 3, 2017

DOI:10.19163/2307-9266-2017-5-3-283-301

XKHUMe online IpU HENOCPEJICTBEHHOM BBEIICHHU CTPYK-
TypHO# hopmyiel (cM. puc. 1 (a)) B Opay3epe, UCIOIB3Ys
Marvin JS web-pecypca «PASS Onliney.
Craructrueckasi 00pabOTKa TONYYCHHBIX PE3yiib-
TAaTOB TPOBEJEHA C HCIOJIB30BAaHUEM IPUKIAHOM
nporpamMMbl Ui paboThl C JIEKTPOHHBIMH TaOJHLA-
mu «Microsoft Office Excel 2003; 2013» (Microsoft
Corporation, CIIIA) ¢ nomoisto pacumpenust «Real
Statistics» B cpene Windows XP Professional (Microsoft
Corporation, CIIIA). OueHky xapakrepa pacrupeneacHus
BEJIMYMH B K&XJOW TpyIIe BHIOOPOUYHOH COBOKYITHO-
CTU NPOBOJIWIM ¢ ucnonb3oBanueM W—kpurtepus Illa-
nupo-Buiika (Shapiro-Wilk test, n<50). OnHOPOIHOCTH
JUCTIEpCUi ompenensiin o kputeputo Jlerena (Levene's
test). Jlns OLIEHKM 3HAYMMOCTH BBISBIEHHBIX pa3iiu-
YUl MCCIEAYEMBIX IIOKAa3aTeNel IIPU Pa3HbIX YCIOBHAX
9KCIIEPUMEHTa IPOBOAMIN CTATHCTHYECKHH aHaIHu3 C
UCIIOJIb30BaHUEM TApaMETPUUECKUX U HenapaMmeTpuye-
cKUX Kputepues. [lockonbKy Bce nccieayeMble BeInuu-
HbI TIOJYUHATUCH 3aKOHY HOPMAJIBHOI'O pacIpenesIeHus
(pacnpenenenue ['aycca-Jlannaca), 10CTOBEpHOCTh pas-
JINYUM MEXKIy HUMM OLpPENessUId MOIapHO IO t-KpuTe-
puto CThIOZIEHTA, KOTOPBIH PacCYMTHIBANIM 110 (hopMyJIe:

:|M1_M2|

t
[ 2 2
m; +m,

rae M — cpenHee apudMeTHIeCKOE 3HAYCHHE.
CranmapTHYIO MOTPENIHOCTD cpenHel apudmernye-
ckoii (standard error (SE), m) paccunTbiBanu no ¢popmyie:

m:ﬁ,

rae SD (standard deviation (SD), o) — cranmaptHOe
(cpemHeKBaIpaTHUECKOE) OTKIOHCHHWE M CPaBHHUBAIH C
KPUTHYECKUMH 3HAYCHHUSIMH.

[NomydeHHbIEe 3HAUCHNS CPABHUBAIN C KPUTHYECKH-
MH TIpH YpOBHE AocToBepHOCTH BBIIE 95,0% (p < 0,05),
Boiiie 99,0% (p <0,01), Boitre 99,5% (p < 0,005) u Boiie
99,9% (p < 0,001) u mexamy BEIBOA O BEPOSITHOCTH TIO-
TPEIIHOCTH.

JUisl OLIEHKH CBSI3M MEKIY NMEepEeMEHHBIMH TIPU yC-
JIOBHHM HOPMAJILHOTO PACIHpEENICHUsI BETUYNH ITPOBO-
IWTH ONHO(MAKTOPHBIA KOPPENAIMOHHEBIN aHalnu3 1o
[upcony (Pearson). Ilo 3Ha4eHIIO aOCOTIOTHON BETIH-
quHB Kod(¢unuenta [lupcona (r) xapakTepu3oBaIn
KOPPESALHNOHHYIO CBSI3b IO CIEAYIONUINM KPUTEPUSIM: T
< 0 — obparHas cBs3b; 0 < |r] < 0,1 — cBA3B OTCYTCTBY-

et; 0,1 < |r| < 0,3 — cnmabas; 0,3 < |r] < 0,7 — ymepeHn-
Has; 0,7 < |r] < 0,99 — cunpHas; 0,99 <|r| < 1 — monHas
(pyHKIMOHANIbHAS) M YKa3bIBAJIM BEPOSTHOCTH OIINO-
k¥ (p) BBISIBICHHBIX CBsi3el. XapakTep HalpaBiIeHHs
CBSI3M OIIPEJIEISUTH B 3aBHCHMOCTH OT 3HaKa Kod(Qu-
LIMEHTa KOPPEJSIUK: MpsiMast CBSI3b MPHU MOJIOKHUTEIb-
HOM 3Hake (+) n oOparHas B ciyyae OTPHULATEILHOTO
3Haka (—).

L{udpoBbie naHHBIE B Cilyyae HOPMAJILHOTO pacipe-
JIeTICHUS] BEJIMYMH MTpUBeieHbl B Buae «M + my» (M £ SE),
e M — cpennee apudmerndeckoe 3HadeHue, m (SE) —
CTaHjapTHas omrbKa cpegHero apu(GMeTH4eckoro Hiu
M (95% OU: 5% — 95%), tne 95% AU — 95% nosepu-
tenbHbIi uaTepBal (Confidence interval — CI) [25, 31].

Pesynerarel u oOcyxzaenue. [IpoBeneHHoe wuccie-
JIOBaHHUE ITOKa3ajio, 4To msatuaHeBHoe BBeneHne ACK
KpbICaM KOHTPOJILHOM TI'PYIIbl BBI3BIBAJIO TTOBPEK/IE-
Hust COX B Buze rumepeMun, oTéUHOCTH, CIIaXKEHHO-
CTH CKJIQJIOK, TOYECYHBIX KPOBOMBIMSHUHA M TKaHEBBIX
JecTpyKiMid (3po3un u si3BeHHbIe nedextel) y 100%
#uBOTHBIX (MII = 12,1). BriABnIeHHbIE H3MEHEHUS yKa-
3piBaiM Ha (hopmupoBanue ACK-uHIynupoBaHHON Ta-
CTPOTIATHH y KPBIC, YTO COIVIACYETCsl C JAHHBIMH JIUTE-
partypsl [23, 25].

HUccnenosanue romorenaro COX kpsic ¢ ACK-ra-
CTpomaTuel 0e3 KOpPEeKIH oka3ajo (tadi. 1), uro Ha 5
JICHb JKCIIepHMeHTa ypoBeHb MJIA craructuuecku no-
croBepHo (p<0,001) yBenmuwics Ha 132,9+22,8%, a ax-
TUBHOCTB KaTtayasbl cHusmiack (p<0,001) ua 38,0+4,5%
OTHOCHUTEJIBHO TIOKa3aTelnell HMHTAKTHBIX JKHMBOTHBIX
(9,7+0,35 (95% HAU: 9,1-10,4) mxmonb/kr u 3,4+0,11
(95% JU: 3,2-3,7) MKat/Kr) U COCTaBJSUIN COOTBET-
ctBeHHo 22,3+1,76 (95% JAU: 18,9-25,8) MKMOJB/KT 1
2,1£0,20 (95% AU: 1,7-2,5) mxat/kr. CiaeayeT OTMETHTB,
410 MEXAy YpoBHeM MJIA M aKTUBHOCTBIO Karajasbl
UMella MEeCTO craThctudecku goctosepHas (p=0,0005)
cuibHas obparnast (r = -0,96+0,12) koppensiuuoHHas
CBs3b (pHC. 2).

JlanHble M3MEHEHUs NpuBeNH K cHikeHuro AN
Ha 70,5£5,1%, 4TO yKa3pIBAJIO HA pa3BUTHE JrcOaaH-
ca MPOOKCHUIaHTHO-aHTHOKCcUaHTHOU cuctembl B COXK,
BbI3BaHHOTO akTuBanuei [1OJI.

Conepxanue merabonutoB NO B COX B yec-
noBusix ACK-MHAyHMpOBaHHOM racTpomaTuu cTa-
THCTUYECKU gocToBepHO (p<0,001) cHu3mmoCchr Ha
40,54+6,3% OTHOCHTEIbHO MOKa3aTeJIcH WHTAKTHBIX
kpbic (902,4+34,95 (95% AU: 833,9-970,9) mmouib/T)
u coctaBmwio 535,7+40 65 (95% [AU: 446,7-605,3)
MMOJIB/T TKaHU.
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Pucynok 2 — Koppenayuonnasn cea3zp mexicoy usmeHeHuAMU aKmUgHOCMU Kamanazol
U ypoenem Manono6o2o ouanvoezuda 6 COK kpwvic na ghone pazsumusn
ACK-unoyyupoeannoii zcacmponamuu na 5 0enb IKCnepumeHma

[IpumeHeHne omenpa3oia IPUBEJIO K 3HAYUTEIbHO-
My ociabnenuto yabueporennoro aevicteus ACK (U1 =
1,4) n HuBenupoBaHUIO okcuaaruBHoro crpecca ¢ COX
(AIIN = 22,0+2,93, 9T0 MOATBEPIKIAIOCH CHUIKCHUEM
ypoBust MJIA Ha 38,1+3,9% (p<0,01) 1 noBblmieHnEM
AKTUBHOCTH Karana3bl Ha 34,9+1,5 (p<0,05) ortHOCH-
TeJbHO MoKa3zarenei kuBoTHbIX ¢ ACK-ractpomnarueii
0e3 nedeHust. ITo OOBSICHSETCS YyTHETEHUEM MTPOIYKLIUH
HCIl napueraibHbIMU KJI€TKaMHU JKETy[Ka M, KaK Clel-
CTBHE, CHUKEHHUEM KHCIOTHOCTH >KEIyJOYHOIO COKa,
KOTOPBIN BBICTYIIAET BEAYIIUM IOBPEXIaomuM (akro-
POM B YCIOBHUSIX CHIDKeHHUs 3amuTHOro daprepa COX
nop neiictuem ACK. Kpome Ttoro, 310 comnacyercs ¢
JUTEPaTypPHBIMHU JIaHHBIMU HaJIM4YMsi aHTHOKCHIAHTHBIX
CBOWCTB y omemnpa3zona [32].

Taxoke OBUIO YCTaHOBIIEHO, YTO COJEP)KAHHE Me-
tabosmtoB NO B COX Ha ¢oHe mpuMeHeHHs oOMe-
npasona Bo3pociio Ha 35,9+8,5% (p<0,01) orHOCH-
TEJILHO TOKa3aTeliell )KUBOTHBIX KOHTPOJIBHON TPYIIIEI
(527,7£40,61 (95% [AU: 446,1-605,3) MmmoInb/T) u co-
craBwio 697,6+34,26 (95% JIU: 630,4-764,7) mmois/T
TKaHH.

[IpeBenTuBHOE npumeHenue aronucra TRPV1 Ba-
HumHa (100 MI/KT) CONMpPOBOXKAAIOCH CTATHCTHUYECKH
nocroBepHbM (p<0,05) moseimennem AIIM COX Ha
87,9+19,7% OTHOCUTEIIBPHO aHAJOIMYHOIO II0Ka3aTelIst
y KMBOTHBIX KOHTpOJbHOW Tpymisl (Al = 9,4), 4ro
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YKa3bIBaJIO Ha HOPMAJIM3AIMIO OajaHca NMpo- MU aHTHOK-
cuganTHbIX mpoueccoB. Ilo manueiM PASS-npornosa
AQHTHOKCHJIAaHTHBIE CBOIMCTBA BaHWJIMHA MOTYT OBITH 00-
YCIIOBJICHBI €T0 COCOOHOCTHIO MHIHOUPOBATH AJIbJICTH-
nokcuaasy (Pa=0,96; Pi =0,002), npuBoIs TEM CaMbIM K
YMEHBIIEHUIO 00pa30BaHus aKTUBHBIX ()OPM KHCIOpOJa
U, KaK CIeJCTBHE, K CHIKeHHI0 uHTeHcuBHOCTH [IOJL
Kpome TOro, BaHWJIMH BBICTYIAET NMPSIMBbIM HHIMOHUTO-
pom I10OJI (Pa=0,7; Pi =0,005).

Ananu3 pesynsraToB uccienoBaHuit [12-19], Ha-
MIPABJICHHBIX HAa WM3y4YEHUE BIMSHUS MOIYIATOPOB akK-
tuBHocTH TRPV1 Ha QyHKIMOHAIBHOE COCTOSIHUE Ke-
JIyIOYHO-KHUIIIEYHOTO TPaKTa, IOKa3ajl, YTO AarOHUCTHI
BAaHWJIOMJHBIX PELENTOpPOB (B YaCTHOCTH AaKTHUBHBIC
KOMITOHEHTBI JKIY4YMX CIEeLUN — BaHWINH, KallCaulluH,
THHIEPOJI, 3UHI€POJI, N30THOLHOHATHI U JIp.) 00JIaatoT
BBIPA3UTENIbHBIM I'aCTPONPOTEKTUBHBIM JAEHCTBHEM. AK-
tusanyst TRPV 1 npuBoxut K sx3omurosy u3z C-addepen-
toB HewpornentuaoB (CGRP, SP, NKA, comarocraruna u
ap.). Comarocratus, Bausiss Ha G-IPOTEUH-CONMPSKEH-
uele peuentopsl (GPCR), mpuBoANT K CHUXKEHHUIO TIPO-
nykuun HCL B sxemynke [33, 34]. BricBoOOxneHue
CGRP BbI3bIBaeT akTuBalU0O Pg-omocpenoBaHHBIX Me-
XaHU3MOB 3aIIUTHI CIM3UCTON 000JIOUKH JKETy/Ka — Mo~
BbIIIeHHE Tpoaykuuu PgE2, koTopslil, B3anMoaencTBys
¢ peuentopamu EP1, mpuBOIUT K MOBBIIEHUIO IPOAYK-
uun HCO,™ (puc. 3).
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VANILLOID RECEPTOR AGONISTS
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Pucynok 3 — Mexanuzmol peanuzayuu 2acmponpomeKmueHo2o 0elicmeus acoHUCmog
séanunouonwvix peyenmopoe (TRPVI1) [I'naokux @.B., 2017]

[Ipumeuanus:

TRPV1 — BaHWIOWHBIE PELIENITOPHI TPAH3UTHBHBIX (IIEPEXOAHBIX) MOTEHINAI - 3aBUCHMbBIX KaTHOHHBIX KaHAJIOB IIEPBOTO
tuna (transient receptor potential cation channel subfamily V member 1, ansrepHaTnBHOE Ha3BaHHE: BAHWJIOWIHBIC PELIEIITOPEI

nepsoro turna — vanilloid receptor 1 (VR1));

CGRP — kaJpIUTOHMH-TCH POACTBEHHBIN nentus (calcitonin gene related peptide);

GPCR - G-6enok poxacteennsie penentops! (G protein-coupled (linked) receptors (GPLR) ansrepHaruBHBIC Ha3BaHUS: pe-
LIETITOPBI C CEMBIO TPAHCMEMOPaHHBIMU JJIOMEHaMH — seven-transmembrane domain receptors (7TM), cemucnupaibHble PeLenTo-
pb1 — heptahelical receptors, ceprieHTHHOBEIE peLienTOPEI — serpentine receptor;

Pg E, — ipocrarnannun E, (prostaglandin E,);

EP1 - penenrop npocrarnanjuna E, nepsoro tuna (Prostaglandin E, receptor 1 (PTGER1))

SP — cybOcrannus P (substance P);

NKI1R - penentops! HeiipoKHHIHA IIepBoro THma (neurokinin 1 receptor; ajgbTepHaTHBHBIC HA3BaHUS: TAXHKUHUHOBBIE peLell-
Topsl iepsoro tuna — tachykinin receptor 1 (TACR1), penenTops! k cyocranuunu P — substance P receptor (SPR)).

BaXHBIM MEXaHHU3MOM TacTPONPOTEKTUBHOTO 3(-
(exra sBisercst MHAYKIHs odpazoBanus NO moj Biu-
saueM CGRP u SP, xoTopas B3auMOAEHCTBYET C pe-
nentopamMu HelpokmHuHa nepBoro tmma (NKIR). U3
JIUTEPATYpPHbIX UCTOYHUKOB [35-37] m3BectHO, 4yTo NO
o0aiaeT MPOTEKTUBHBIM JieiicTBHeM B oTHommeHnn CO
JKKT: moBbimaer cim3eo0pa3oBaHUE M CEKPEIHI0 Ou-
KapOOHATOB, YIydIIaeT TaCTPOMHTECTHHAIBHBIH Kpo-
BOTOK, YCKODPSIET aHTHOTEHE3, CHIDKACT >KEIyIOYHYIO
CEKpeIHIO, OJIOKUPYET aAre3HI0 HEHTPO(UIIOB K SH/I0TE-
JIMIO COCYZIOB M JIp. Brlmeyka3anHble cBOWCTBA JaHHOTO
ra30TPaHCMHUTTEPA TOCIYKHIM OCHOBAaHHWEM CO3IaHUS
menoro psaa NO-eicBoOoknarommx HIIBC: NO-acmu-
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puH, NO-muknodenak, NO-nanpokcen, NO-¢youmnpo-
¢en, NO-keronpoden, NO-cymunnak, NO-ubynpoden,
NO-ungomerauus u np. [35-37].

[IpoBeneHHOE MCCIIEIOBaHNE TIOKA3aJI0, YTO BBEIC-
HUE BaHWIMHA MPHUBEIO K CTaTHCTUYECKH TOCTOBEPHO-
My (p<0,001) moBsienuto Ha 68,0+19,1% conepxanus
meTtabomuToB NO B COXK OTHOCHTENFHO TOKa3aTeneit
JKUBOTHBIX KOHTpOJbHOU rpymibl ¢ ACK-ractpomnaru-
el u cocraBisio 841,4+35,95 (95% JAW: 771,0-911,9)
MMOJIB/JI, YTO TPAKTHYECKH COMOCTABIIIOCH C TTOKa3a-
TEJISIMH HHTAKTHBIX KpbIC (902,4+34,95 MMONB/T).

[Ipr KOMOMHHPOBAHHOM TNPUMEHEHHH OMEIpa3olia
¥ BaHWINHA aHTHyIbIeporenHoe neiicteue (UI1 = 0,8)



Pharmacy & Pharmacology V. 5 N 3, 2017

DOI:10.19163/2307-9266-2017-5-3-283-301

peBocxoamio 3(PGEeKTUBHOCTh MOHOTEpAIUU OMeIpa-
30JI0M ¥ MOHOTEpAIuy BaHWIMHOM (cM. Tabi. 1). [ToBbI-
menue Al na 28,8+8,5% (27,442,9) mpeBocxonuso
MoKa3aTeNd MOHOTepanuu omemnpaszoioMm (22,0+2,93) u
MIPaKTHYECKH COMOCTABISUIOCH C TI0Ka3aTesIMA WHTAKT-
HBIX JKMBOTHBIX (35,0+0,63). Cieayer OTMETUTD, YTO Ha
(hoHE KOMOMHUPOBAHHOTO MPUMEHEHHN S BAHWIMHA M OMe-
mpasoja OBUIO OTMEYEHO MOBbINIeHUE conepkanus NO
B COX Ha 82,9+16,3% (p<0,001) OTHOCHUTENIHHO TIOKa-
3areniell AKUBOTHBIX KOHTPOIBbHOM rpynmsl (697,6+34,26
MMOJIB/T) 1 coctaBwio 927,4+34,78 (95% JU: 859,2-
995,5) MMoIb/T, uTO He3HauuTeNbHO (3,8+5,7%) mpe-
BOCXOJIMJIO TOKAa3aTeNu MHTAKTHBIX Kpbic (902,44+34,95
MMOJIB/T).

3akmaoyenune. PopmupoBanne ACK-unnynupoBas-
HOUW TracTpoNaTuu y KpPbIC CONPOBOKAACTCS Pa3BUTHEM
okcugaruBHoro crpecca ¢ COXK. Ha ato ykassiBano cra-
TucTH4YecKu goctoBepHoe (p<0,05) noBellIeHUE YPOBHS
MJIA Ha 132,9% u koppenupytromiee (r=-0,96; p<0,05)
CHIDKEHUE aKTMBHOCTH KaTajassl Ha 38,0% B romoreHa-
tax COX Ha 5 neHs skcniepuMenTa. Takyke UMeso MecTo
cHIKeHHe conepkanust meradonuroB NO Ha 40,5%.

[IpeBeHTUBHO-TTPOPHIAKTHUECKOE IIpUMEHEHHE
BanwinHa (100 MI/Kr) IPUBOIUT K CHU)KEHHIO MHTCH-

cuBHoctu mnpoueccos [1OJI B COX, oOycnoBieHHBIX
nevictBueM ACK (150 mr/kr). Ha s10 ykaseiBano craru-
cTudecku octoBepHoe (p<0,05) ymMeHbIlIEHUE CoNlepKa-
Hust MJIA Ha 26,4% 1 TIOBBIIIIEHHE aKTUBHOCTH KaTaja-
361 Ha 29,0% OTHOCHUTEIBHO ITOKa3aTejied >KUBOTHBIX C
ACK-nHIynmpoBaHHOM racTpornariueil 0e3 KOppeKIHH.
[IpumMeHeHne BaHWIMHA MPHUBEIO K CTaTHCTHYECKH
nocroBepHoMy (p<0,05) MOBBIMICHUIO COJACPKAHUS Me-
tabonmtoB NO Ha 68,0% (841,4+35,95 MMOIIB/T) OTHO-
CHUTEJILHO IOKa3aTejel JKMBOTHBIX KOHTPOJILHOH TIpyI-
mbl. [Ipy KOMOMHUPOBAaHHOM ITPUMEHEHHH BaHWIMHA W
oMmeripasoiia Obljla YCTaHOBJIEHA CTATUCTUYECKU JI0CTO-
BepHas (p<0,05) abcoroTHAsE HOpMaJIU3aIUs YPOBHS Me-
tabonutoB NO (927,4+34,78 mmoub/T) B COX, KoTOpBIit
COOTBETCTBOBAJI TIOKA3aTEISIM UHTAKTHBIX KHBOTHBIX.

baarogapuocru

ABTOp BBIpakaeT 0JaroJapHOCTb 3a TIOMOILb B ITPO-
BEJICHUU OMOXUMHMUYECKUX MCCIEOBAaHUN MIaaieMy
Hay4yHOMY COTPYOHUKY [0CynapCTBEHHOIO y4pexIeHUs
«Muctutyt menuuuHckon paauonorun um. C.II. I'pu-
ropreBa HannoHaIbHOM akaJeMuu MEIULUHCKUX HayK
VYxpaunsl» [lono3oBy CranucnaBy Jmutpuesuuy.

Introduction. Over the past hundred years, ace-
tylsalicylic acid (ASA) remains to be one of the most
effective antiplatelet drugs for primary and secondary
prevention of atherothrombosis in patients with various
pathologies, including acute coronary syndrome with el-
evation and without ST-segment elevation on the ECG,
chronic stable angina, ischemic stroke, peripheral athero-
sclerosis, etc., and reduces the overall occurance of myo-
cardial infarction (MI), stroke and cardiovascular death
by an average of 23.0% [1-3].

One of the main problems of ASA therapy (fig. 1 (a))
is its abolition or initial «non-assignment» in connection
with the developed or potential side effects in the gastro-
intestinal tract (GI tract). In this case, the reasons for the
abolition of ASA are not only serious complications in
the form of gastrointestinal bleeding or perforations, but
also dyspeptic phenomena that are accompanied by the
ongoing development of aspirin-induced gastroenteropa-
thy. The adverse consequences of withdrawal of ASA are
well known: if the drug treatment of patients receiving it
for the purpose of secondary prevention of cerebral cir-
culation is interrupted for at least 10 days, the risk of this
complication increases 3-fold, and in patients with coro-
nary heart disease (CHD), the risk of myocardial infarc-
tion increases 2 times. Moreover, the abolition of ASA
even for 8 weeks after the a bleeding ulcer in patients
receiving antiplatelet therapy for ischemic heart disease
and cerebrovascular disease, has been associated with a
significant increase in overall mortality [1, 4].

Recently, the most affordable way to reduce the risk
of gastrointestinal complications is the administration of
ASA in a minimally effective dose that does not exceed
75-81 mg/day; but this approach does not guarantee an
absolute safety of gastrointestinal therapy. This deter-

mines the need for the preventive administration of gas-
troprotective drugs [1, 5].

Currently, the main drugs used in the treatment and
prevention of gastropathies induced by non-steroidal an-
ti-inflammatory drugs (NSAIDs), in particular ASA, are
proton pump inhibitors (PPI). Drugs of this group are
superior in efficiency to H2-histamine receptor block-
ers and synthetic prostaglandins (Pg) [5, 6]. However,
prolonged intake of PPI could lead to the development
of malabsorption of certain substances with their subse-
quent deficiency (vit. B,,, Fe*", Mg*, Ca*"), could reduce
the effectiveness of clopidogrel, cause the progression of
postmenopausal osteoporosis, hypergastrinemia, exces-
sive bacterial growth, which increases the risk of intes-
tinal infections,and pneumonia. Dysbacteriosis contrib-
utes to the development of the inflammatory process in
the gastric mucosa and colon, with signs of of disbalance
between pro- and anti-inflammatory cytokines, with the
development of nitroso-oxidative stress and the degra-
dation of collagen and non-collagen proteins of mucus,
that is followed by destruction of the mucous barrier and,
as a consequence,disruption of the resistance and the de-
crease of the intensity of regenerative processes [7-10].

Over the past years, there has been an active search
for the effective approaches to weaken the ulcerogenic-
ity of NSAIDs. The use of combined preparations of
«NSAIDs + gastroprotector» — indotril (indomethacin +
tiotriazolin), diclocor (diclofenac + quercetin), arthrotec
(diclofenac sodium + misoprostol), duex (ibuprofen + fa-
motidine), vimovo (naproxen + esomeprazole), axoride
(ketoprofen + Omeprazole), thioaspecard (tiotriazoline +
ASA), aspifate (ASA + sucralfate), Alka-Seltzer® (ASA
+ sodium bicarbonate), etc. [5, 11, 12] was proposed.

Attention has been drawn to the recent appear-
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ance on the domestic market of a modified NSAID
amtolmethine guacyl (tablets Amtolmetin® 600 mg,
UA/12159/01/1, Dr. Reddis Laboratories Ltd., India),
which is characterized by its interaction with recep-
tors which are able to bind to homovanyl-substituted
ligands (vanilloids) and selectively modulate the lo-
cal «effector function» of the primary afferents. These
receptors are called vanilloid receptors (vanilloid re-
ceptors) and belong to the superfamily TRP (transient
receptor potential) of cation channels and form in ag-
gregate one of six superfamilies — TRPV1 (transient
receptor potential vanilloid 1). The interaction of am-
monium methyl guacyl with TRPV1 gastric mucosa
(before entering the systemic bloodstream) is accom-
panied by the induction of a cascade of biochemical
transformations that activate NO synthases, reduce the
stimulated production of HCI, and suppress lipid per-
oxidation (LPO), etc. [13].

According to the literature [14, 15], TRPV1 is local-

(@)

ized on the sensory neurons of the vagus nerve system
(n. Vagus) and the trigeminal nerve (n. Trigeminus), in
the sympathetic nerve plexus of the intestine, the blad-
der, in the certain structures of the central nervous sys-
tem (corpus striatum, Hippocampus, cerebellum nuclei),
as well as epithelial cells of the intestine and bladder, etc.
[16, 17]. It is known,that the nerve plexus of the stomach
is almost 90-100% represented by synaptic endings of
preganglionic fibers n. Vagus [7, 14]. The concept of «ef-
fector function» of afferent endings and the information
about the presence of sensitive terminals in a certain part.
N. Vagus vesicles containing neuropeptides, such as sub-
stance P (SP), calcitonin gene related peptide (CGRP),
etc., allows to consider the modulation of afferent end-
ings as a promising approach to gastroprotective therapy.
[7, 18].

The specific TRPV1 activators (agonists) are van-
illin (Figure 1 (b)), capsaicin, gingerol, singerol, allicin,
anandamide, etc. [7, 19].

(0)

Figure 1 — Structural chemical formulas for vanillin (4-hydroxy-3-methoxybenzaldehyde (a)) and acetylsalicylic
acid (2-acetyloxybenzoic acid (b))

Osama A. Shakim Omar et al. (2013) experimentally
found that an aqueous extract (300 mg/kg) of red pep-
per (Capsicum frutescens) which contains capsaicin, is
able to reduce the area of damage to gastric mucosa in
rats that was caused by the use of ASA (200 mg/kg), by
71.1%, and also leads to a decrease in the volume of the
gastric juice by 50.7% and to an increase in pH by 21.8%
relatively to ASA monotherapy [20, 21].

It should be noted that the TRPV1 agonist capsaicin
does not only weakes the antiaggregant properties of
ASA, but also is capable of inhibiting of the ADP-in-
duced (10 mmol/l) platelet aggregation, which indicates
the approprietness of the combined use of ASA and cap-
saicin [21].

The results of the studies of M. Katary and A. Sala-
huddin showed that the preventive use of vanillin (100
mg/kg) leads to a decrease in the degree of ulceration
caused by indomethacin (25 mg/kg). Additionally, van-
illin reduced the expression and activity of NF«B, and
also caused a decrease in the level of proinflammatory
cytokines, myeloperoxidase and in the activity of caspase
3 in the gastric mucosa [22].

The aim of the study. To characterize the mech-
anisms of antiulcerogenic action of vanillin(100 mg/
kg), the agonist of TRPV1, on the model of subchronic
ASA-induced gastropathy in rats.
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Materials and methods. The study was conduct-
ed on 35 mature male rats weighting 180-220 g, divided
into 5 groups: I — intact rats (n = 7); II (control) — rats (n
=7) with the experimental gastropathy induced by ASA
(150 mg/kg, i.g.) without correction; III — rats (n = 7) with
the ASA-induced gastropathy (150 mg/kg, i.g.), to whome
omeprazole (50 mg / kg, w / w) was preventively admin-
istered; IV (n = 7) — rats with ASA-induced gastropathy
(150 mg/kg, i.g.), to whom vanillin (100 mg / kg, ip) was
preventively administered; V (n = 7) — rats with the experi-
mental ASK-induced gastropathy (150 mg/kg, i.g.), to whom
vanillin (100 mg/kg, i.g.) in the combination with omeprazole
(50 mg/kg, 1.g.). were preventively administered.

The ASA-induced gastropathy was modeled by
a five-day intragastric administration via a orogas-
tric probe of the ASA suspension (table «Aspirin®»
500mg, UA/4018/02/02, Bayer Bitterfeld GmbH, Germany)
150 mg/kg/day [23]. 24 hours before the start of the ex-
periment, the animals were kept in the metabolic cells
under the conditions of food deprivation with the free ac-
cess to water. Intact animals (without gastropathy) were
given water pro injectionibus (0.2 ml/kg, 1.g.) twice a
day, rats of the control group (ASA-induced gastropathy
without treatment) were given an equivocal amount of
water pro injectionibus 60 minute prior the the adminis-
tration (i.g.) of ASA.
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Omeprazole (tablets «Omeprazoley 20 mg,
UA/4310/01/01, PAP «Farmaky, Kiev, Ukraine) and van-
illin (crystalline powder «Vanilliny 2.0 g (GOST 16599-
71, TU UI10,8-015533439-007: 2015), PJSC «Ukropt-
bakaliyay, Chernigov, Ukraine) were introduced in the
form of suspensions 60 minutes prior to the administra-
tion of ASA. The doses of omeprazole (50 mg/kg, i.g.)
and vanillin (100 mg/kg, i.g.) were taken from the litera-
ture sources [22, 24, 25].

For the preparation of suspensions of ASA, ome-
prazole and vanillin, a polyoxyethylene (20) sorbitan
monooleate (Tween-80) emulsion and water pro injec-
tionibus (amp. 5.0 ml, UA/10078/01/01, Halychpharm,
Lviv, Ukraine «Kievmedpreparaty, Kiev, Ukraine) were
used.

On day 5 of the experiment, 6 hours after the last ad-
ministration of ASA, the animals were withdrawn from
the experiment by the dislocation of cervical vertebrae
under the light ether anesthesia. After extirpation, the
stomach was opened through the large curvature and the
state of its mucous membrane was evaluated; the degree
of destructive lesion (the number of hemorrhages and
erosions per animal) and the Pauls index (IP) — the inte-
gral indicator of the extent of destruction in the stomach,
was determined by the formula [24, 25]:

IP = average number of ulcers per 1 animal x number
of rats with ulcers (%) / 100.

In the gastric mucosa’s homogenates, the concen-
tration of malonic dialdehyde (Stalnaya 1.D. et al.) and
catalase activity (Karolyuk M.A. et al.) were determined
[26, 27]. The prooxidant/antioxidant ratio (ProAntidex)
was calculated from the ratio of catalase activity (mcat/
kg) and MDA concentration (umol/kg) [28, 30].

The content of NO metabolites in the stomach tis-
sues was determined by the method of Miranda K.M. Et
al. [29]. The gastric mucosa’s homogenates were depro-
teinized in the absolute ethanol for 48 hours at 4 °C and
then were centrifuged at 12,000 g for 15 minutes. At 4
°C. For the reduction of nitrates to nitrites, vanadium
chloride ((IIT) VCI, 0.8% in 1M HCI) was added to the
supernatant,with the following addition of the Griess
reagent (1858), consisting of N-(1-naphthyl) ethylene-
diamine dihydrochloride 0.1%) and sulfanilamide (2.0%
in 5% HCI). After the incubation for 30 minutesa at 37
°C, the samples were cooled, and the optical density of
the prepared solution was measured at 540 nm (mmol/g
tissue) [29, 30].

The animals were kept in a vivarium of the State In-
stitution « Grigoriev Institute for Medical Radiology The
National Academy of Medical Sciences of Ukrainey.
Within 14 days the rats were quarantined (in accordance
with the sanitary norms «Structure and content of experi-
mental biological clinics» (Order No. 755 of 12.08.1997))
on a water-food diet with the free access to food and water
(according to the Appendix from 04.12.1977 to Order No.
163 of 10.03.1996 «On daily feeding norms for laborato-
ry animals and producers»)). All experimental studies on
laboratory animals were conducted in accordance with the
requirements of the good laboratory practice (GLP) and in

compliance with the main provisions of the Council of Eu-
ropean Convention on the Protection of Vertebrates which
are used in experiments and for other scientific purposes of
March 18, 1986, the Directive of the European Parliament
and Council EU 2010/63 / EC of 22 September 2010 on
the protection of animals used for scientific purposes; The
order of the Ministry of Health of Ukraine from Decem-
ber 14, 2009, No. 944 «On approval of the procedure for
preclinical study of medicinal products and examination
of materials for preclinical study of medicinal products»
and the Law of Ukraine of February 21, 2006 No. 3447-1V
«On the protection of animals from cruel treatmenty 25].

An investigation of the interrelation of «molecular
structure-biological activity» of vanillin was carried out
in silico with the help of the PASS-analysis of the spec-
trum of biological activity, which was performened on-
line with the direct introduction of the structural formula
(see Fig. 1 (a)) in the browser using Marvin JS web -re-
source «PASS Onliney.

The Statistical interpritation of the obtained results
was done with the use the application program for the
spreadsheets «Microsoft Office Excel 2003; 2013 «(Mic-
rosoft Corporation, USA) with the assistance of the» Real
Statistics «extension” for the Widows XP Professional en-
vironment (Microsoft Corporation, USA). The character of
the distribution of the values in each group of the sample
was estimated by using the Shapiro-Wilk W-test (n <50).
The homogeneity of the dispersions was determined by the
Levene’s test. A statistical analysis was performed using
parametric and nonparametric criteria on purpose to assess
the significance of the revealed differences in the studied
parameters under the different experimental conditions,
Since all the investigated quantities obeyed the law of
normal distribution (the Gauss-Laplace distribution), the
reliability of the differences between them was determined
in pairs by the Student’s t-criterion, which was calculated
by the formula:

|M1_M2|

t=
[ 2 2
m1+m2

where M is the arithmetic mean.
The standard error of the arithmetic mean (standard
error (SE), m) was calculated from the formula:

m=ﬁ,

where SD (standard deviation (SD), o) is the stan-
dard (standard deviation) deviation, and it was compared
with the critical values.

The values obtained were compared with the criti-
cal values at a confidence level over 95.0% (p < 0.05),
over 99.0% (p <0.01), over 99.5% (p < 0.005), and over
99.9% (P<0.001), and a conclution about the probability
of error was made.

To assess the relationship between the variables un-
der the condition of normal distribution of values, the
one-factor Pearson correlation analysis was carried out.
By using the value of the absolute value of the Pearson
coefficient (1), the correlation relation was characterized
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by the following criteria: r <0 — feedback; 0 < | r | <0,1
— there is no connection; 0,1 <|r | <0.3 — weak; 0.3 <|
r| <0.7 — moderate; 0.7 < | r | <0.99 — strong; 0.99 <| r |
< 1 — complete (functional) and indicates the probabil-
ity of error (p) of the identified links. The direction of
the connection was determined depending on the sign of
the correlation coefficient: the direct connection with the
positive sign (+) and the inverse is in the case of a nega-
tive sign (-).

Digital data in the case of a normal distribution of
quantities are demonstrated in the form “M £ m” (M +
SE), where M is the arithmetic mean, m (SE) is the stan-
dard error of the arithmetic mean, or M (95% CI: 5%
—95%), where 95% ClI is 95% confidence interval (Con-
fidence interval — CI) [25, 31].

Results and discussion. The study showed that a
five-day-administration of ASA to the rats of the control
group caused damage to the gastric mucosa in the form

of hyperemia, puffiness, smoothing of folds, spot hemor-
rhage and the tissue destruction (erosion and ulcerative
defects) in 100% of animals (PI = 12.1). The revealed
changes indicated the formation of ASA-induced gast-
ropathy in rats, which agrees with the data of the litera-
ture sources [23, 25].

The study of homogenates of the gastric mucosa with
the ASA-gastropathy without correction showed (Table 1)
that on the 5th day of the experiment the MDA level statisti-
cally significant (p<0,001) increased by 132,9 +22,8%, and
the catalase activity decreased (p<0,001) by 38.0 = 4.5%
compared to the indices of intact animals (9.7 = 0.35 (95%
CI: 9.1-10.4) umol/kg and 3.4 + 0.11 (95% CI : 3.2-3.7)
mkat/kg) and were 223 + 1.76 (95% CI: 18.9-25.8)
umol/kg and 2.1 £ 0.20 (95% CI: 1.7-2.5) mcat/kg. It
should be noted that there was a statistically significant
(p = 0.0005) strong inverse correlation (r = -0.96 + 0.12)
between the MDA level and the catalase activity (fig. 2).
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Figure 2 — Correlation between the changes in the catalase activity and the level of malonic dialdehyde in the
gastric mucosa on the background of development of ASA-induced gastropathy on day 5 of the experiment

These changes led to a decrease in the ProAntidex
by 70.5 £+ 5.1%, which indicated the development of an
imbalance of the prooxidant-antioxidant system in the
gastric mucosa, caused by the activation of LPO.

The content of NO metabolites in the gastric mucosa
under conditions of ASA-induced gastropathy was sta-
tistically significant (p<0,001) decreased by 40.5 + 6.3%
reletevely to the indices of intact rats (902.4 + 34.95
(95% CI: 833.9-970,9) mmol/g) and was 535.7 = 40 65
(95% CI: 446.7-605.3) mmol/g tissue.

The use of omeprazole led to a significant weakening of
the ulcerogenic effect of ASA (PI = 1.4) and to the leveling
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of oxidative stress with gastric mucosa (ProAntidex = 22.0
+ 2.93), which was confirmed by a 38.0 + 3.9% decrease
in the MDA level (p< 0.01) and an increase in the catalase
activity by 34.9 + 1.5 (p=<0.05) relatively to those of animals
with the ASA-gastropathy without treatment. It occured due
to the oppression of HCI production by the parietal cells of
the stomach and, that brought a decrease in the acidity of
gastric juice, which acts as a leading damaging factor in the
conditions of the reduced protective barrier of gastric mu-
cosa caused by the influence of ASA. In addition, it is con-
sistent with the literature data of the antioxidant properties
possessed by omeprazole [32].
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It was also determined that the content of NO me-
tabolites in the gastric mucosa with the use of omepra-
zole increased by 35.9 + 8.5% (p<0.01) relatively to the
animals in the control group (527.7 + 40.61 (95% CI:
446,1-605.3) mmol/g) and was 697.6 + 34.26 (95% CI:
630.4-764.7) mmol/g tissue.

The preventive use of the agonist TRPV1 vanillin
(100 mg / kg) was accompanied by a statistically signifi-
cant (p<0.05) increase in the ProAntidex of the gastric mu-
cosa by 87.9 £ 19.7% relatively to that of the control group
(ProAntidex = 9.4), which indicated the normalization of
the balance of pro- and antioxidant processes. According
to the PASS-prognosis, the antioxidant properties of van-
illin can be due to its ability to inhibit aldehyde oxidase
(Pa = 0.96, Pi = 0.002), thus leading to a decrease in the
formation of active oxygen forms and, as a consequence, a
decrease in the LPO intensity. In addition, vanillin acts as
a direct inhibitor of LPO (Pa= 0.7, Pi= 0.005).

An analysis of the results of studies [12-19] that had
a goal to study the effect of modulators of TRPV1 ac-
tivity on the functional state of the gastrointestinal tract
showed that the vanilloid receptor agonists (in particular
active components of burning spices — vanillin, capsa-
icin, gingerol, singerol, isothiocyanate, etc.)) have an im-
pessive gastroprotective effect. An activation of TRPV1
leads to exocytosis from the C-afferents of neuropeptides
(CGRP, SP, NKA, somatostatin, etc.). Somatostatin by
influencing G-protein-conjugated receptors (GPCR),
leads to a decrease in production of HCI in the stomach
[33, 34]. The release of CGRP triggers the activation of
Pg-mediated mechanisms for protecting the gastric mu-
cosa — increasing the production of PgE2, which, by in-
teracting with the EP1 receptors, leads to an increase in
HCO3- production (fig. 3).

VANILLOID RECEPTOR AGONISTS

TRPV1

A\

T Somatostatin

i l

1 CGRP ' SP

NK1R

v
T P9 E,

EP1

GPCRD

| HCI 1 Hcoy

! !

+ NO

Y

Vasodilatation

!

GASTROPROTECTIVE EFFECT

Figure 3 — Mechanisms for the realization of gastroprotective action
of vanilloid receptor agonists (TRPV1)

Notes:

TRPV1 — transient receptor potential cation channel subfamily V member 1;

CGRP — calcitonin gene related peptide;

GPCR — G protein-coupled (linked) receptors (heptahelical receptors, serpentine receptor);

Pg E2 — prostaglandin E2;
EP1 — prostaglandin E2 receptor 1 (PTGER1);
SP — substance P;

NKIR — neurokinin 1 receptor (tachykinin receptor 1 (TACR1), substance P receptor (SPR)).
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An important mechanism of the gastroprotective
effect is the induction of NO formation under the influ-
ence of CGRP and SP, which interacts with the neuroki-
nin receptors of the first type (NK1R). It is known from
the literature sources [35-37] that NO has a protective
effect on GIT: it increases the mucus formation and se-
cretion of bicarbonates, improves gastrointestinal blood
flow, accelerates angiogenesis, reduces gastric secretion,
blocks adhesion of neutrophils to vascular endothelium,
etc. The Aformentioned properties of this gas transport-
er, have served as the basis for the development of a
number of NO-releasing NSAIDs: NO-aspirin, NO-di-
clofenac, NO-naproxen, NO-flubiprofen, NO-ketopro-
fen, NO-sulindac, NO-ibuprofen, NO-indomethacin, etc.
[35-37].

The conducted study showed that the introduction
of vanillin resulted in a statistically significant (p<0,001)
increase of 68,0 = 19,1% of the NO metabolites in the
gastric mucosa relatively to those of the control group
with ASA-gastropathy and was 841.4 £+ 35.95 (95% CI:
771.0-911.9) mmol/l, which was practically compared
with the indices of intact rats (902.4 + 34.95 mmol/g).

In the combined use of omeprazole and vanillin, the
anti- ulcerogenic effect (PI = 0.8) was superior to that
of the monotherapy with omeprazole or the monother-
apy with vanillin (see Table 1). The increase of IPI by
28.8 + 8.5% (27.4 £ 2.9) exceeded the indices of mono-
therapy with omeprazole (22.0 £+ 2.93) and was practical-
ly compared with the parameters of intact animals (35.0
+ 0.63). It should be noted that against the background
of the combined use of vanillin and omeprazole, an in-
crease in the NO content of the gastric mucosa was ob-
served at 82.9 = 16.3% (p<0.001) relatively to the control
group animals (697.6 £ 34.26 mmol/g) and was 927.4 +
34.78 (95% CI: 859.2-995.5) mmol / g, which was in-

significantly (3.8 + 5.7%) higher than that of intact rats
(902.4 £ 34.95 mmol/g).

Conclusion:

1. The formation of ASA-induced gastropathy in rats
is accompanied by the development of oxidative stress
with gastric mucosa. This was indicated by the statisti-
cally significant (p<0.05) increase in the MDA level by
132.9% and correlative (r = -0.96; p<0.05) decrease in
the catalase activity by 38.0% in homogenates of the gas-
tric mucosa the 5th day of the experiment. There was also
a decrease in the content of NO metabolites by 40.5%.

2. The preventive prophylactic use of vanillin (100
mg/kg) leads to a decrease in the intensity of LPO pro-
cesses in the gastric mucosa caused by the action of ASA
(150 mg/kg). This was indicated by a statistically signifi-
cant (p<0.05) decrease in the MDA content by 26.4% and
an increase in the catalase activity by 29.0% relatively
to those of animals with the ASA-induced gastropathy
without correction.

3. The use of vanillin resulted in a statistically signif-
icant (p<0.05) increase in the content of NO metabolites
by 68.0% (841.4 + 35.95 mmol/g) compared to the an-
imals in the control group. With combined use of van-
illin and omeprazole, a statistically significant (p<0.05)
absolute normalization of the NO metabolite level (927.4
+ 34.78 mmol/g) in the gastric mucosa was established,
that corresponded to the indices of intact animals.
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