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Jlumda, obpasyroliasicss B TKaHsIX, 00513aTeJIbHO MPOXOAUT yepe3 JTuMdaTuIecKue y3-
Jbl (JIY), KoTOpble HE TOJIBKO BBIMOJHSIOT UMMYHHYIO (DYHKIIMIO, HO U TIPMHUMAIOT
yJgactue B JIMMGOTOKE TTOCPEACTBOM PUTMUUYECKUX BBICOKOAMIUIMTYIHBIX COKpallle-
Huii. [Ipu Bocnanienuu B JIY 3KcnipeccupyioTcst HECKOIBKO (hepMEeHTOB, MPOAYLIUPY-
IOIIMX CUTHAJIbHBIE MOJIEKYJIbI, OOanarolre perakcupyomum 3¢ dekrom. B nanHoOM
rccaenoBaHuy usydanach posib Kapp- 1 BK,-kaHanoB B cencuc-mHAyLIMPOBAHHOM
peMonenupoBaHuu JIY. Y KpbIc BbI3bIBAIM CENCUC MTOCPENCTBOM OIlepalliu JIUTUPOBa-
HUSI-TTyHKLIUU clienoit kumku. Yepes 12 u 24 9 usBiekanu opbikeedHbie JIY u uccie-
JIOBAJIM MX COKPATUTENBHYIO aKTUBHOCTb B MUorpade. K,rp-KaHaabl akTUBUPOBAIN
MIHAUMAWIOM U OloKMpoBaiu mmbeHKnaMnuaoM. BK,-kananel akruBuposanu NS
1619 u 61okupoBanu rerpastuiaMmorreM (TDA). OueHUBaIN CUTy TOHUYECKOTO CO-
KpauieHus JIY B yCIOBUSIX IPMMEHEHUSI aKTUBAaTOPOB 1 OJIOKATOPOB K*-kananos u
MHTMOUTOPOB MHAYLMOeabHO NO-CHHTa3bl U PaCTBOPUMMOIl TyaHWIaTUMKIA3bL. JIY
KPBIC C CEMCUCOM MMEJIU HU3KUI yPOBEHb TOHYCA MPU CTAHAAPTHOM HaTSKEHUM. AK-
TuBaTtop Karp-KaHaioB — NMHALMAMI MPUBOAMI K Ooblueii penakcauuu JIY Kpbic ¢
CEeTCUCOM 0 CPaBHEHUIO ¢ KOHTPOJIbHOM IPYMIOi, a MHITMOUTOP — TIMOEHKIaMU,
BBI3bIBAJI COKPATUTEIbHYIO peakivio. [TuHauuaun Ha oHe mIMOeHKIaMuaa He TpU-
BOIWII K IOCTOBEPHBIM U3MeHeHusAM Tonyca JIV. [Ipumenenue akruparopa BK,-ka-
HaJIOB MPUBOIWIIO K pacciabiaeHuto JIY, B JIY centuueckux Kpbic adekT 6bu1 60iiee
BbIpaxkeHHbIM. TOA npuBoawI K NoBbilIeHUI0 ToHyca JIY, JIY cenTuyeckux KphiC pe-
arupoBaju Ha rnpuMmeHeHue TOA O06abIMM cOoKpallleHueM. Mbl TIPUILLIIK K 3aKJI04e-
HM10, yTo NO, TIpoayuupyeMblii akcnipeccupoBaHHOM iNOS, y SKMBOTHBIX C CETICICOM
TIPSIMO MJIX ONOCPeNOBaHHO aKTUBUPYET B JIV K y1p- 1 BK(,-KaHael magkomermey-
HBIX KJIETOK Karncyibl. brokatop K rp-KaHanoB rubeHKIaMuI MPUBOIII K MOBBIIIE-
HuUIo ToHyca JIY Bo Bcex rpymmnax KpbIc, Py 3TOM IIPpUPOCT ToHyca B JIY KphiC ¢ cen-
CUCOM ObLI JOCTOBEPHO OOJILIIMM MO CpaBHEHUIO C JIY KpbIC KOHTPOJIBHOI I'PYIIIHI.
IIpumeHeHue cesektuBHOro aktuatopa BK,-kaHamoB NS 1619 compoBoxnanoch
BeIpaxeHHOM penakcauueil JIY. B nepcnektuse Karp- n BK,-kaHanbl mankombr-
ILIEYHBIX KJIETOK Kancysbl JIY MOTYT SIBUThCSI TOTEHLIMAJIBHON MUIIIEHBIO [IJISI TepareB-
TUYECKOTO BO3IEUCTBUS C LIEJIbIO KOPPEKIIMM UMMYHHOTO OTBETa ITOCPEICTBOM 3aMe]l -
JICHUSI WJIM YCKOPEHMUS TTI0ToKa JIUM(HbI yepes JIY.

Knroueswie crosa: numbarndeckuii y3es, IiIaaKoMbIIIedHas! KJIeTKa, CEIICUC, MHIYII-
6enpHasg NO-cunTasa, okenn azora, Karp- 1 BK,-kanan
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BBEJEHUE

Eiie B koH1te XX BeKa BOCHAJIEHUE aCCOLIMMPOBAIIOCh B OCHOBHOM C MHMEKIIUSIMU U
TpaBMaMu. Ho naHHbIe TOCIeNHUX IeCATUIIETUIN CBUAETEIBCTBYIOT O TOM, UTO BOCIaje-
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HUE COMPOBOXIAET caMble pa3HOOOpa3HbIe MAaTOJOrMYECKUe MPOoLecChl (aTEpOCKIIEpO3,
nuabeT, OXKUPEHUE U JIP.) U SIBJISIETCS BPOKACHHBIM 3allIUTHBIM MEXaHU3MOM OpraHu3Ma
HE TOJIbKO OT MH(MEKIIMOHHOTO, HO U OT HEMH(EKIIMOHHOTO MaTOJOTUYECKOTO BO3/Icii-
ctBus [1]. B KoHeuHOM mTOre BoclajeHNe oOecneunBacT BbDKMUBAHME BO BpEeMsI pa3BH-
TUS TIATOJIOTMYECKOTO Mpoliecca U TOAIEPXKUBAET TOMEOCTa3 TKaHEW B Pa3IMYHBIX He-
OJIaroNpUsITHBIX YCIOBUSX. BocmanuTenbHBIN mpoliecc IpeacTaBisieT cOO0OM KacKan
KJIETOUHBIX U MUKPOCOCYIMCTBIX peaKInii, KOTOpbIE CIYXKAaT JJIs yaaJleHUs TTOBPEXKICH-
HOI U co3maHus HOBOI TKaHU. OOHWUM M3 MEPBBIX MPU3HAKOB BOCITAJICHUS SIBJISIETCS
yBeJIMYEHNE TIPOHUIIAEMOCTH KPOBEHOCHBIX COCYIOB, MO3BOJSIONICE KPYITHOMOJIEKY-
JISIPHBIM KOMITOHEHTaM TIJIa3Mbl U IEHAPUTHBIM KJIETKaM BBIXOAUTH U3 KPOBOTOKA U Ha-
KarjMBaThCsl B MOBPEXIEHHON TKaHU [2]. B ouar BocmajieHUs1 MpUBJIEKAIOTCS pa3iny-
Hble UMMYHHBIE KJIETKU, KOTOPble UHAYLUMPYIOT MPOAYKIIUIO CUTHAIBHBIX MOJIEKYJI, CO-
MPOBOXIAIOIINX BOCIaJleHne: MpoBocnamuTeNbHbIX LMTOKMHOB (TNF, IL-1, IL-6),
xeMOKUHOB (CCL2 u CXCLS8), ra30TpaHCMUTTEPOB, JIUTTUIHBIX MEIUATOPOB, MTPOTEOJIH-
TUYECKUX (DePMEHTOB U CBOOOMHBIX panuKaioB [3]. BocrmasutenbHbie Makpodaru mpo-
NYUMPYIOT B oyare BOCIMaJieHUsI OOJIbIIIOe KOJIWYECTBO aKTUBHBIX (hOopM Kuciopona u
a30Ta, KoTopbie SABISAI0TCS 3(GOEKTUBHBIMU CPEACTBAMU OOPHOBI C TTATOreHaMU, HO TaK-
K€ TIPUBOJIST K TOBPEXIACHUIO U THOEIM Pa3IUYHbIX KJIETOK B BOCHAJEHHBIX TKaHSIX.
Yactb MakpodaroB Takxke norudaet B 3TOM BHICOKOpEaKTUBHOII cpene. B utore B ouyare
BOCMAaJeHUs] HaKaIUIMBAETCS MHOXECTBO Pa3jIMUHBIX CUTHAJBHBIX MOJIEKYJI W OOJIbIIIOE
KOJIMYECTBO KJIETOYHOIO JIeTPpUTa, BKJIIOUAIOIIEeTo (pparMeHTHl KJIETOK TKaH!, MakKpoda-
roB 1 OaKTepUaIbHBIX KJIeTOK [4]. HecMoTps1 Ha ITOBEHIIIEHHYIO TPOHUIIAEMOCTh KpOBe-
HOCHBIX COCYIOB B BOCTIaJIEHHOI TKaHU, KPyITHbIE MOJIEKYJIbl U3 o4ara BOCIaJIeHUs Mo~
CTYMNAIOT B TUM(paTUYeCKUe KaAMUJUISPbl U YIAISIOTCS U3 TKaHU TUMGATUYECKUMU COCY-
namu [5], KoTopble DOCTABJISIIOT 3TU MOJIEKYJIbI B IPEHUPYIOIINE JUMGaTUIECKUE Y3JIbl
(J1V) [6].

MMMyHHBIE KJIETKM U CUTHAJIbHBIE MOJIEKY/bl, ToCcTaBiaeHHbIe TuMdoii B JIY, B3au-
MOAEMCTBYIOT C pa3lIMYHbIMU KJleTKaMu JIY: cyOKarcyasspHbIMU MakKpodaraMmu, 3HI0Te-
JIMAJIbBHBIMU KJIETKaMU JIMM@MAaTUYECKUX CUHYCOB U CTPOMAaJIbHBIMU KJIeTKaMu. Pe3ynb-
TaTOM MOJA0OHOTO B3aUMOJICHCTBUS SIBJISIETCS PEMOIEIMPOBAHUE CTPOMBI U COCYTUCTOM
cetu J1Y, pacummpenne puopo0OIacTHON peTUKYIISIPHOM ceTH 1 yBenndeHue JIY B oobeMe
1o 20 pa3 [7]. U3meHeHUs1, TpoucxXoasiine B cTpoMe u mapeHxume JIY 1mpu BocnajeHuu,
Xxopo1o u3ydeHsl [8]. B To xe BpeMst mTaHHBIX 00 U3MEHEHUSIX aKTUBHOI TPaHCIIOPTHOM
¢dyHkuuu JIY npu BocnajeHUU NpakTUYeCcKu HeT. MexXmy TeM OIHOI 13 OCHOBOIIOJIara-
rommx pynkuwmii JIY sBiasieTcss ux akTuBHas HacocHas ¢pyHkuus [9]. B psiae ncciienosa-
HUIi MOKa3aHO, YTO B (DU3BMOJIOTMUYECKUX YCIOBUSIX Karicysa JIY puTMUUHO coKpaliaercs,
YTO MPUBOAUT K MOBBIIIEHUIO AaBJIeHUsI B cuHycax JIY u BbIxomy JUM@BI B BEIHOCSIIINE
JIC [10, 11]. AKTMBHBIM 3JIEMEHTOM, OOECIIeUYNBAIOIINM COKpaIieHUsT Karcynsl J1Y, saB-
JISIIOTCS TIaIKOMBIIIIEYHbBIE KJIETKM KaTlCyJibl, IVIOTHO KOHTAKTUPYIOLLIME IPYT C APYTOM U
(YHKIMOHUPYIOIIME MO MPUHLUITY (QYHKIIMOHAIBHOIO CUMHIUTUS [12]. YcTaHOBIEHO,
YTO BOCITAJICHUE COMPOBOXIAETCS IKcIpeccueit B Karcyiie JIY MHAyLMOGeIbHO CUHTA3bI
okcuaa azota (iNOS), IUKIIOOKCUTEeHAa3bl-2 U IUCTATUOHUH-Y-1a3bl. [Iponyunpyemblie
numMu okcun azota (NO), mpocTaryiaHAWHBI U CEPOBOIOPO/] OKA3bIBAIOT MHTUOMpYIOIIee
BJIIMSIHUE Ha TIaAKOMBIIIeUHbIe KJIeTKU JIY, 4To MpuBOAUT K yTHETEHUIO (Da3HBIX COKpa-
IIEHU, CHUKEHUIO TOHMYECKOIO HaIIpSDKeHUS U pacciaabiieHuio Karcyisl [13, 14]. Me-
XaHU3Mbl UHTMOUPYIOIIETO AEHCTBUSI 3TUX CUTHAIBHBIX MOJIEKYJ Ha TJI1aJKOMBIILIEUHbIE
KJIeTKM Karicyiabl JIY usydeHsl ¢ia6o. B To ke BpeMsi U3BECTHO, YTO OTHUM U3 MEXaHU3-
MOB MHTMOMPOBAHUSI COKPATUTEbHOM (PYHKUMU TJIAJAKUX MBIIIL apTepuii B mpoliecce

Pa3BUTHUSI BOCIAIUTENBHOIO OTBeTa SIBJIsieTcsl akTuBauus K'-KaHaloB ImagKoMblley-
HBIX KJIeTOK [15, 16]. Daekrpodusnonaornyeckue U GyHKIMOHAIbHBIE JaHHbIE JEMOH-
CTPUPYIOT aHOMAJIbHYI0 akTUBaLMo K'-KkaHa/lIoB B IagKyx MBILIIAX KPOBEHOCHBIX CO-
CYZIOB Y XXMBOTHEBIX C 9HIOTOKCHMYECKUM IOKoM [17]. Ha MeMOpaHe mIagKOMBIIIIEUHBIX
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KJIETOK JTMM(ATHIECKHMX COCYI0B TaKKe HAllIeHO HeCKOIbKO BunoB K -kaHaios, B T.4.
BKc,- u Kyrp-kanansr [18, 19]. JlokazaHO MX yyacThe B PETYJSALMU TPAHCIOPTHOM

byHKIMK TUMQaTHIecKNX cocynoB mpu BocnaieHuu [20]. Poxs K™-kananos Ha MeMm-
OpaHe IJIaJK1X MBI Karcyasl JIY 1o HacTosIero BpeMeH! He 3y4eHa, COOTBETCTBEH -
HO, HET TaHHBIX 00 WX YJACTHUH B PETYJISIIINN COKPATUTENbHON (DYHKITMM TIIAAKHUX MBIIIIL]
JIY nipu Bocnanenuu. Leabio 1aHHOTO UCCIeI0BaHUA SABISIOCH UdydeHue poau BK,- n
K1p-KaHaJOB MIaAKOMBIIICYHBIX KJIETOK B MTHTUOMPOBAHNY COKPATUTEIbHON DyHKIINN
JIY npu MogennpoBaHUU CETICUCcA Y KPBIC.

METOAbI UCCIEJOBAHUA

WccnenoBanue 6b110 TIpoBeAeHO Ha caMiiax Kpbic Wistar B Bo3pacte 20 Hemelnb 1 Mac-
coit 320—350 r u3z 6uokoiekuun MHctutyra dpuszmonorun um. M.I1. IlaBnoBa PAH.
KpbIC 10 3KCIIepUMEHTa COIepXXaIu B YCIOBUSIX BUBApUs B IMOMEIICHUU C PEryIupye-
Moii remriepatypoit 20—22°C u cBeToBOM pexurme 12 4 cBeT/12 4 TeMHOTa TIpU CBOOOI-
HOM JIOCTyIIe K CTaHIapTHOMY KOPMY U MUTbeBOI Bome. [lepen ncciaenoBaHueM KUBOT-
HBIX CJIyJaifHBIM 00pa30M pas3Ie/IVUIM Ha TPU TPYIIIBI: IBE OMBITHBIX MO 12 KPbIC M KOH-
TponbHyio (n = 10). ¥ Bcex KpbIC mepel SKCIEPUMMEHTOM U3MEPSUId apTepHalbHOE
nasieHue (AJl) c moMoiiplo annapata “Cucrona” (“Heiipobotukce”, Poccust). AGomomu-
HaJIbHBIN CENCUC BHI3bIBAJIM MOCPEACTBOM JIMTUPOBAHUS-TTYHKIIUM CJIETION KUIIKU (Ce-
cal ligation puncture, CLP). ITon anecte3ueit 3onetunom (15 mr/kr, Vibrac, ®@panius)
BBIOPUBAJIY IIEPCTh B HIDKHEN YaCTH XXMBOTA U JE3UHMUIIUPOBATIN KOXY XJIOPTeKCUI -
HoM (}Oxdapm, Poccust). BeimoaHsIM cpeaHHBIN pa3pe3 OPIONTHONM CTEHKHM B HIDKHEM
YacTH XUBOTA JUTMHOM 2 CM, CJIETTYIO KUIITKY U3BJIEKaIU U3 OPIOIIHOM MOJIOCTU U pa3Me-
1AM HA CTEPUIIbHOM candeTKe. 3aTeM NepeBsI3bIBaIn CAEIyI0 KUIIKY IIeJKOBOM Jiura-
TYpOii Ha pPacCTOSIHUM 3 CM OT OMCTaJbHOTO KOHIIA M MPOKAaJbIBaIW JIMTUMPOBAHHYIO
YacTh KUIIKK HackBO3b unioit 20G. [locie 3Toro KUIIKy akKypaTHO MacCHUpOBAaJIM N0
MOSIBJICHUSI KUIIIEYHOTO CONEPKMMOTO Ha MTOBEPXHOCTU KUIIKH. 3aTeM CJICMYIO KUIIKY
MOTPYXaJIM B OPIOLIHYIO TTOJIOCTh W 3aIlIMBAJIA pa3pe3 OPIONTHOM CTeHKU. B KOHTpOJIb-
HOi1 TpyIINe onepaTUBHOE BMeIIaTebCTBO MPOBOAWIM TIO aHAJIOTUYHON cXeme, HO U3-
BJICYEHHYIO U3 OPIOITHOM MOJIOCTU KUIIKY HE JIUTUPOBAIU U He MpoKaibiBaiu. 1o 3a-
BEpILICHUU ONEepalu Kaxa0i KpbICe MOAKOKHO BBOJAUIIU 1O 3 MJI TEIJIOro (DpU3UOJIOTH-
YeCKOTO pacTBoOpa, U C 1eJiblo 00€300JIMBaHUsI B pAaHHEM MOCTOIEePallMOHHOM TEPUOIe
WHOUWIBTpUpOBaIM o6acThb padpesa 0.2%-HbM pacTBopoM JunokanHa (0.4 M, Papm-
crangapt-Jlekcpencrsa, Poccust). ZKuBOTHBIX moMelliaayM B MHAUBUAYAJIbHBIE KIETKHU C
MOJOTPEeBAaEMbIM MOJIOM IO MOJHOTO BOCCTAHOBJIEHMS OT aHecTe3nu. COCTOsSTHUE KPBIC
KOHTposimpoBaiu Kaxabie 12 4. Yepes 12 u 24 4 mocine CLP y kpbic BHOBb uaMepsiiu AZl.

bpbrkeeunsie JIY 3abupanu y Kpbic yepe3 12 u 24 4 nocne onepauuun CLP. ITon 06-
IIei aHecTe3neil 30JIeTUIIOM BCKPBIBAJIA OPIOITHYIO MOJIOCTh M U3BJIEKaIN 2—3 GpbIXe-
euHbIx JIVY, mocie 4ero XKMBOTHBIX BBIBOIWIIM U3 3KCITEPUMEHTA ITOCPEICTBOM 00ECKPOB-
nuBaHus (pa3pe3 HUKHe 1Moot BeHbl). [lo uccienoBanus JIY xpaHuau B XOJOOWIBHU -
Ke Ha Jbay B ¢usnosornyeckoM coieBoM pactBope (PSS). Ilepen uccnenoBanueMm y J1Y
yIQISIIA OCHOBHYIO Maccy TMEPUHONATBHOTO XUpPa U OKPYXKAIOUIYI0 COSAMHUTENbHYIO
TKaHb. Paszmepsl JIY onpenensyim mon MukpockornomMm MCCO (“JIOMO”) ¢ uaMeputenb-
HBIM oKyJsipoM. K momtocam JIY ¢ukcupoBanu menkoBbie IMratyphl. JIY momMmenianu B
KaMmepy Muorpada, yepe3 KOTOPYIO MOCTOSTHHO MPOTeKal (PU3NOIOTUUECKHUI COJIeBOM
pactBop (PSS), comepxammii (B MM) 120.4 NaCl, 5.9 KCl, 2.5 CaCl,, 1.2 MgCl,,
1.2 NaH,PO,, 15.5 NaHCO3;, 11.5 moko3sl (Bce BellecTBa XUMUYECKHN YUCThIE, IPOU3-
BoncTBa “XumripoM™) u 10 T/71 OYUILIEHHOTO ObIYBETO CHIBOPOTOYHOTO anbbymuHa (Merck,
Sigma-Aldrich). PactBop 6apGotupoBaiivi Ta30BOi cMechblo, cocrosiieir u3 95% O, u
5% CO,. Temneparypy pacTBopa noanepxusanu Ha ypoBHe 38 + 0.1°C, pH 7.40 £ 0.02;
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TepmoMeTp Testo 103 (Testo SE & Co., I'epmanus, pH-metp Hanna HI 83141 (HANNA
Instruments, T'epmanust). C nomMoipto guratyp JIY NpUKperisuii K AaTYUMKY CHUJIbI
FORT-10 (WPI, CILIA) u MUKPOMaHMUITYJISITODY.

CurHan ot gatyvka noaasanu Ha Bxon ycuiurtesst INA333 (Texas Instruments Incor-
porated, CIIIA), nanee — B curMa-gensta ALITT, BCTpoeHHBIIT B MUKPOKOHTPOJLIED
STM32F373 (STMicroelectronics, ®paHiust). 3aTeM IMOTOK JAHHBIX ¢ yacTtoToil 50 Iix
nocrynail Ha USB-nopt kommbiotepa. [loiryaeHHBIE DaHHBIE 00padaThIBaIM IIPOrpaM-
MOI1 perucrpainmu, pazpaboraHHoit B MHCTUTYTe 9KCTIEpUMEHTATbHON MEIUIIMHBI, KO-
Topasi obecreunBaga HEMPEPbIBHYIO 3aMUCh MHMOPMALIMY C TaTYMKa Ha MPOTSIKEHUU
BCEro 9KCIepuMeHTa.

IToMuMoO BhllLIEyKa3aHHBIX XUMUYECKUX BELIECTB, B JAHHOM MCCJIEIOBAaHUU MCHOJIb-
30BaJlv CJie[lylollue peakTuBbl (Bce — nmpousBonactBa Sigma Aldrich-Merck (I'epmanus):
1400W  (N-(]3-(Aminomethyl)phenyl] = methyl)ethanimidamide  dihydrochloride),
20 MmxM; ODQ (1H-1,2,4 Oxadiazolo 4,3-a quinoxalin-1-one), 10 MKM; nuHaumumIvI
(Pinacidil monohydrate), 10 MxM; mmm6enkinamun (Glibenclamide), 10 MxM; NS 1619
(1,3-Dihydro-1-[2-hydroxy-5-(trifluoromethyl)phenyl]-5-(trifluoromethyl)-2H-benzim-
idazol-2-one), 1 MxM; TerpastiiiaMmonuii xsiopun, TOA (Tetramethyl-d12-ammonium
chloride), 1—10 MM.

PeakTuBnl pactBopsiin B PSS HemocpencTBeHHO mepen KaXKIbIM 3KCIIEPUMEHTOM.
ODQ, NS 1619, nuHauMIWI ¥ [IMOSHKIAMUI MPEABAPUTEIbHO pacTBopsini B DMSO
(Servicebio Technology, Kuraii) 1 nepen a3KCriepuMeHTOM O00aBJIsLIM HEOOXOAUMOE KO-
JIMYECTBO KOHIIEHTpara B (pu3noorndeckuii pactsop. DMSO B pa3senenuu 1 : 1000 He
BBI3BIBAJT 3HAYMMBIX U3MEHEHU IMapaMeTPOB COKPATUTENIbHOM akTUBHOCTH JIY.

CratucThyeckyro o0paboOTKy TOJYYEHHBIX pe3yJbTaTOB MPOBOAWIM B IporpaMmmax
MS Excel 2010 (Microsoft Corp., CIIIA) u InStat 3.1 (GraphPad Software, CIIIA). Hop-
MaJIbHOCTh pacIpeeeHUsT TTOTYYeHHBIX JaHHBIX OMPENeNIsUIM ¢ TMOMOIIBIO KPUTEPUs
[Manmupo—Yunka. JlaHHbIE MpPEACTaBIeHbl B BUIE CPEIHETO apu(MeTUIeCKOro 3HaJe-
HUs + craHmapTHas ommnoka (M = SE). 11 cpaBHeHUSI TaHHBIX UCITOJIL30BaJIM f-KpPUTE-
puit CThlofeHTa TSI HEMMapHbIX BEIOOPOK. Pa3nmuuns cunTany cTaTUCTUYECKU 3HAYUMBbI-
mu ipu p < 0.05.

PE3VIIBTATBI UCCIIEAOBAHHMA

B miponiecce uccinemoBanus yepes 12 u 24 1 mocne onepaunn y Bcex CLP-xpric peru-
CTPUPOBAIM TIPU3HAKM abIOMUHAILHOTO CeTCcHca: yJalleHHOE MOBEPXHOCTHOE IbIXa-
HUe, MUJI03PEKIIUS, CTOPOJIEHHOCTh WIM CheXXUBaHUE B YINIy KJIETKW, OTKa3 OT MUIIIH.
Hab6monanock 3HauutenbHoe cCHUXeHUe cuctonndeckoro (CAJIl) U 1UacTOIUYECKOTO
(A1) naBneHus (tabu. 1). Yepes 24 4 ogHa kpbica u3 rpyrmnbl CLP2 norutina.

I1pu BckpbiTHU OproiiHOM monoctu Kpeic CLP obHapyXKuBaau KpOBSIHUCTYIO XKW~
KOCTh, TUTNIEpEeMUIO U OoTeK KulleuyHuka. bperkeeuHnbie JIY kpeic CLP uMenu oBajibHyO
¢dopmy, OBLIM TEMHO-KPACHOTO 1IBETA, UX pa3Mepbl ObUIM B TIpeaesax: JyinHa — 9—12 mu,
mpuHa 6—7 mMm. Paznmuunii B pasmepax JIY B rpynmax CLP1 u CLP2 He 6bUIO BhIsIBIIE-
Ho, 11pu 3ToM JIY kpeic CLP2 BeImIsinenu 6oiee TEeMHBIMHA U OTeYHBIMU. JIY KpBIC KOH-
TPOJIBHOM TPyMIibl ObLIU OJIEAHO-PO30BOTO LIBETa, UMEIU NTPEUMYILIECTBEHHO OBAIbHYIO
dopMy, X IJIMHA OblJIa OKOJIO 6—7 MM, IIMpUHA — 3—4 MM.

ITocne 30-MuHYTHOrO BBHIAEP:KMBaHUS B Kamepe muorpada ¢ mporouydHbeiM PSS JIYV
TOIBEPTaJIv HATSKEHUIO, COOTBETCTBYIOIIEMY TpaHCMYpPaTbHOMY IaBIeHMIO 4 cM BoiH. cT. Ha
MPOTSKeHUM mnocieayomux 1—2 MuH HaGmonanu penakcauuio JIY u ycraHoBieHue
cTabuiabHOrO ypoBHS ToHyca. CpenHuil ypoBeHb ToHyca JIY B KOHTpOJIbHOI1 IpyIine co-
crasui 1.23 £ 0.14 mH, B rpyriie CLP1 — 0.73 + 0.08 mH, B rpyriie CLP2 — 0.67 & 0.06 mH.
JIY XpbIC KOHTPOJBHOM T'pyNITBl TEHEPUPOBATIU CIIOHTAHHBIC (ha3HBbIC COKPAIICHUS CO
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Puc. 1. Tonyc immdarndeckux y3iaoB Kpbic ipu aeiictBun 1400W 1 ODQ. ToHyc 1uMbaTU4eCKUX y3JIOB KPbIC
KOHTPOJIbHO# rpyrinbl B husnoiornueckom pactBope (CG) npunst 3a 100%. CLP1 — numdaTtudeckue y3ibl
Kpbic uepe3 12 4 mociie onepanyu, CLP2 — nuMmdaTudeckue y3ibl Kpbic yepe3 24 4 mociie onepanuu. Paznmuuust

noctoBepHbI: * — p < 0.05, # —p<0.01.

cpenHeit yacroroit 0.82 & 0.15 Muu~' u ammuurynoit 0.38 + 0.08 mH. B JIY kpeic CLP
¢a3HbIX COKpallleHUii He ObLIO 3apEerMCTPUPOBAHO.

Panee Hamu ObLIIO MOKA3aHO, YTO OCHOBHOM CUTHAJIbHOU MOJIEKYJIOI, 0Opa3ytoieiics
B JIY nipu BocmajieHUM U OpUBOASAIIEH K penakcanuu Karcyisl J1Y, ssiasgerca NO, mpo-
nyuupyembiit iNOS [14]. B naHHOM ucclIeTOoBaHUM MBI TaKXKe OLIEHUBAJIU BEJIUYUHY
NO-onocpenoBanHoii peimakcauuu JIY kpoic CLP. 1400W nmpakKTU4eCcKM He OKa3bIBall
BaUsTHUS Ha TOHYC JIY KpbIc KOHTposibHOM rpyniibl, a B JIY rpynn CLP1 1 CLP2 npuBo-
I K 3HAYUTEILHOMY ITOBBIIIIEHHUIO TOHYyca (puc. 1).

CurHanbHbit Kackan NO — sGC — ¢cGMP perynupyeT pazaunuHble (GU3MOI0ruye-
CKUe TIpOIIecChl, BKJIIOUYasl pacciabjieHre TIagKUX MBI KPOBEHOCHBIX cocynoB [21].
Paccnabnsiomuii ahdexr ata curHajgbHas 1erovyka oKasblBaeT W Ha JIMMbaTudecKue
cocynbl n JIY [22]. MUcxonst U3 3TOro, MBI IPOBEJIM CEPUIO SKCIIEPUMEHTOB ¢ MHTUOUPO-
BaHMEM pacTBOPUMOM ryaHmiaTuukiiassel. ODQ okaspiBai ciiaboe BivsiHAE HAa TOHYyC JIY
KPbIC KOHTPOJIbHOU TPYMIIbl, HO MPUBOAWI K 3HAYMTEIbHOMY MOBBILLIEHUIO TOHYca JIY
kpoic CLP1 u CLP2. Heo6xonuMo oTMETUTD, YTO B 00eux rpynmnax Kpsic CLP nmoBblie-
Hue ToHyca JIY non BaustHueM ODQ ObUIO JOCTOBEPHO MEHbIIE IO CpaBHEHUIO C 3(P-
dexTom 1400W.

Tao6muma 1. AprepuajibHOE AaBJIeHUE Y KPbIC

Ucxomnoe AJl AJl gyepe3 12 4 AJl uyepe3 24 4
TpyITEL Kpbic (MM pT. CT.) (MM pT. CT.) (MM pT. CT.)
CALL JAL CAL JAL CAL JAL
CLP1 118 £ 7 785 89 + 5* 60 + 4* — -
CLP2 121 £8 816 84 + 4* 53 £ 4* 77 £ 5% 51 £ 5%
CG 119 t£6 79 £6 121 £8 77 £6 122+ 8 816

CLP1 — rpynma kpsic, JIY kKotopbix uccienoanu yepes 12 4 nocine CLP, CLP2 — rpynma kpsic, JIY KoTOpbIX
uccinenoBam yepe3 24 4 nocie CLP, CG — kKoHTpoJbHast rpynina Kpbic; paznuuus CAJl u JIA B rpynimax CLP
u CG pocrtoBepHHl, * — p < 0.01.
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Puc. 2. Tonyc nuMdaTnyecKux y3a0B KpbIC MPU IeHCTBUM akTuBaTopa u 6nokatopa Kap-kananos. Tonyc
nuMdaTUUECKUX y3JI0B KPbIC KOHTPOJBHOM rpymmbl B dusnosiornyeckom pactBope (CG) mpunst 3a 100%.
CLP1 — mumdarndeckue y3ibl Kpbic yepe3 12 4 mmocie onepanuu, CLP2 — mumdarudeckue y3iibl KpbIC yepe3
24 4 nocne onepauuu. Pin — nuHauuawi, Glib — mbenknamuz. Pasziauuust noctoBepHbl: * — p < 0.01.

KoHeuHnbim 3BeHOM curHaiibHO# 1enoyku NO — sGC — cGMP — K rp-KaHanbl sB-
ssotest Kyrp-kaHansl. [IpuMeHeHre MUHaUMaMIa TPUBOAWIO K penakcauuu JIY Bcex
TpyI1I, IIpyu 3ToM amriumTyaa penakcammu JIY kpeic CLP1u CLP2 6buta 10CTOBEpHO BBIIIIE
1o cpaBHeHUIO ¢ JIY KpbIC KOHTPOILHOI rpymmbl (puc. 2). [Tociie ynaneHus MMHALIU -
Ja 1 BoccTaHoBeHUs JIY B Kamepy Muorpada 100aBisijiv IIMOEHKIaMUI, SIBJISTIOLIMIACS
6iokatopoM K,rp-KanayoB. ITockonbKy OnokupoBaHue K,rp-KaHaJIoOB MIMOEHKIaMU-
JIOM MPOUCXOAUT MEMJIEHHO, UISI BO3BHUKHOBEHUSI MaKCUMAJIbHOTO 0Jl0Ka TpeOoBaJIoCh
no 15 muH [23]. Yepes 15 muH ouieHuBanu ToHyc JIY, KoTopblii Bo Bcex rpynmnax JIY 3Ha-
YUTEJIbHO MOBBICWICS. 3aTeM Ha (poHe NeiiCTBUS NIMOEHKIaMUIa B pacTBOP J00aBIISIIN
nuHauuawi. Ha doHe mmbeHkiaMuma MMHAOWOWIT BEI3BIBAJ cl1a0ylo peiakcanuio JIY
BCEX I'PYII KPbIC.

Cerncuc npeacTaBisieT co00ii JOBOJBHO CIOKHOE COCTOSTHME OpTaHU3Ma, B €ro pa3Bu-
THE BOBJIEKAIOTCS pa3JIMYHbIC CUCTEMbI U Pa3JIMYHbIe CUTHAJIbHbIC 1IeTT0YKH [24]. B yacT-
HOCTHU, U3BECTHO, UYTO MPU CENTUYECKOM IIIOKE COCTOSTHME TUTTOTOHUM TTOIIePXKUBAETCS
Takke 3a cyeT cBepxakTuBaluy BK,-kaHa10B IMaaKOMBILIEYHBIX KJIETOK apTepuii [25].
Hcxons u3 aTux AaHHBIX, ¢ y4eTOM TOro ¢akra, uto BK,-KaHanbl oOHapyXXeHbl B I1az-
KOMBIIIEYHBIX KJIETKaX TUMGaTUIECKUX COCYI0B, B CIEAYIOIIEH CEpUU OMBITOB Mbl UC-
cienoBaau Bo3MOXHoe ydyactue BK(,-KaHalioB MIagKOMBILIEYHBIX KJIETOK KarcyJsbl B
CeICUC-UHAyIMpoBaHHOI penakcanuu JIY. B ompiBaromumii pactBop mobdasmsiii TOA B
Hapacratomux KoHueHTpanusax (1, 3, 5, 10 MM). Kaxknoe ouepemHoe MOBBIIIIEHNE KOH-
HeHTpauuu TOA npou3BOAWIIM TOCJIE€ YCTAHOBIEHUSI CTaOMIBHOTO YPOBHSI TOHYCa, BhI-
3BaHHOTO Npeablaylieil KoHueHTpauueit TOA. TOA B U3ydeHHBIX KOHUEHTPALMSIX TPY-
BOIWJI K TOBBbIIIEHUIO ToHyca JIY, koTopoe B JIY cenTuyeckux KpbiC ObIO JOCTOBEPHO
OoJbliie 110 cpaBHEHUIO ¢ JIY KpbIC KOHTPOJBbHOM TPyMIibl. MaKcuMaabHOE MOBBIIICHUE
ToHyca 0bLTO0 3apeructpuponaHo B JIY kpeic CLP2.

ITocne 30-muHyTHOTrO BOCCcTaHOBJIeHMs JIY mMcciaemoBaam MX TOHWYECKHME peaKIIuur
npu no6asaeHun B pactBop NS 1619. IeiictBue NS 1619 nmpuBomuio kK penakcauuu JIY,
aMIuIMTyaa peaakcauuu JIY cenTtuyeckux KpbIC Obljla JOCTOBEPHO OOJbIlIE IO CpaBHE-
Huto ¢ 3ddexkToM NS 1619 Ha JIY Kpbic KOHTPOABHOI rpyrmbl. [Tocie 3aBepiieHus pac-
cnabnenus, BeizBaHHOro NS 1619, B pactBop, comepxaiuit NS 1619, nobasnsuiu TDA B
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Puc. 3. Tonyc numdaTyecKux y3a0B KpbIC NIpy AeiicTBuM 610KaTtopa U aktusaropa BKc,-kananos. CG —
JauMbaTUIecKue y3iabl KpbIC KOHTpoJIbHOM Tpyrmbl, CLP1 — numdaTudeckue y3ibl Kpbic yepe3 12 9 mocie
onepanuu, CLP2 — numdaTaeckue y3ibl KpbiC yepe3 24 9 rmocjie onepaiuu. (a) — 3aBUCUMOCTb TOHYCa JTUM-
dartrdeckux y3ja0B KpbIC OT KOoHLeHTpauuu TOA, (b) — ToHyc TuMbaTUYeCKUX Y3JI0B KPbIC MPU AeiiCTBUN
NS 1619 (1 MmkM) u Terpastunammonust (TEA) (3 MM). 3a 100% npuHUMAaIN UCXOIHYIO BEJIMYMHY TOHYyCa
uMdaTUUECKUX Y3I0B KaXI0il rpymrbl B GU3NOJIOTMYECKOM pacTBope. Pasnuuust nocroBepHsbl: * — p < 0.01.

KoHIeHTpauuu 3 MM. TOA B TeueHUE HECKOJIBKUX MUHYT ITIOJIHOCTHIO HUBEJIMPOBAJI pe-
nakcupytomuii apdexr NS 1619 u npuBoana K IoOBbILIEHUIO ToHyca JIY Bcex rpymin
(puc. 3b).

OBCYXIEHMUME PE3YJIBTATOB

Cericuc sIBIsIeTCs TSKeJIoi (popMoii BOCTIaIUTEILHOTO TIpoLiecca, U €ro MOASIUPOBa-
HME 4acToO TIPUMEHSIETCSI B TOKJIMHUYECKOM TIpakThke. Hanbosee MIMPOKO MCIOb3yeMOit
KIMHYECKON MOIENbIO CeTicuca SIBSIETCS TMTMPOBAHUE M MyHKIIWS CJIETION KUIIKH, 3Ta
MOZeIb CYUTAETCS “30J0THIM CTaHAAPTOM”, IIOCKOJIBKY XOPOIIIO BOCCO3IaeT reMOAHA -
MUYECKYI0 U MeTaboIMYecKylo ¢a3bl cercuca y dyenoBeka [26]. PemonenupoBanue JIY
OOBIYHO HauyMHaeTcs ¢ yBeaudeHust addepeHTHOro aumMdaTuyecKoro NpuToka M Imo-
cryrieHus B JIY aKTUBMPOBAHHBIX NEHIPUTHBIX KJIETOK W MEIUaTOPOB BOCITAJICHUS.
Bcren 3a 3TUM MPOUCXOIUT MAaCCUBHBIM MPUTOK MMMYHHBIX KJIETOK M3 CUCTEMbI KPOBO-
ob6palleHus, a Takxke mpoardepais TMM@OIUTOB. 3aTeM K peMOACIMPOBAHUIO TTIOI-
KJTIOYAIOTCSl SHAOTEJNAIbHbIE M PETUKYJISIPHBIE KJIETKHM CTPOMAJIbHOTO KOMIIapTMEHTa
JIV [27]. HecMoTps Ha TO, UTO OTIEbHBIE KJIETOUHbIE U MOJIEKYJISIPDHBIE MEXaHU3MBI, Jic-
Kaliue B OCHOBe pemojaenupoBaHust JIY, pacKpbITbl, HEKOTOPBIX AeTajeii sl TTOJTHOM
KapTUHBI 3TOTO CJIOXHOTO TIpoliecca siBHO He xBataeT. Karncyna JIY sBisieTcst 10BOJIBHO
JKECTKOM M CJIab0 pacTSTKMMOM COSMMHUTETLHOTKAHHOM CTPYKTYPOil (IO CpaBHEHUIO C
mapenxumoii JIY), comep:kaliiieil iaaKOMbIIIEYHbIe KJIETKW, W MPOIIECCHI, POUCXOIS -
1IMe B Karcysie Mpyu BOCTAJIEHUH, BaXKHbBI IS TOHMMaHUs MEXaHU3MOB PETYJISILIMU TI0-
TOKOB JTUM®HbI yepe3 JIY u (popMupoBaHUs IMOJTHOTO MPEACTaBACHUS O Mpoliecce Tumep-
Tpoduu JIY. B HameM nccnenosanum oowseM JIY kpoic CLP depe3 24 4 mocie onepalu
yBeIu4uBajcs B 4—5 pas.
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B HeckoJbKMX paboTax MOKa3aHO, YTO yxXe 4yepe3 4—6 4 mocjie MHIYKLUKU OCTPOTo
BOCHAaJEHUs] TPAHCIIOPT JUMMPBI Mo TUMGATUISCKUM COCyIaM HapyllaeTcs, 1 OCHOB-
HBbIM 3(hdheKTopoM MHTMOMPOBaHUsI HACOCHOU (hyHKIIMM JIUM@MATUIECKHUX COCYIO0B SIB-
nsierest NO [24, 28]. B Hatreit mpenpinyiieit padboTe mpu uccieoBaHUM OpbikeedHbIX J1Y
Obika, 0OpabOTaHHBIX JIUIOIMOJNCAXAPUIOM, OBLIO YCTAHOBJIEHO, UTO B BOCITAJIEHHBIX
JIV skcnpeccupyroTcsl pa3indHble PepMEHTHI, B T.4. U T€, KOTOPbIe MPOAYLIMPYIOT CUT-
HaJIbHbIE MOJIEKYJIbl, BbI3BIBAIOIIME PelaKCallMIo IaaKuX MbIil Kancyasl JIY — iNOS,
LIMCTaTMOHWH-Y-JIMa3a ¥ LIUKJIooKcureHasa 2 [14]. [lo3nHee HaMU ObLIN MOJTYYEeHBI TPU-
MEpPHO TaKMe Xe JaHHbIe TIPU UCClIeNOBaHUM OpblkeeuyHbIX JIY KpbIC mocie JIUTrupoBa-
HUS-TIYHKIIUY CJeToi KUIIKKU [29]. YuuTeiBasi, 4To MaKCUMaJIbHBIN pelakCUPYIOINit
addekt Ha JIY 6611 BezBaH NO, mpoaynupyemblM iNOS, B TaHHOM HCCI€IOBAHUN MBI
CKOHLIEHTPUPOBAIM BHUMaHUE Ha MexaHu3Max neiictBusi NO Ha IIagKOMBILIEUHbIE
KJIeTKU OpbrkeedHbIX JIY Kpbic. Bbu1o moaTBepXaeHo, YTO MexaHudeckue cBoiictea JIY
kpbic CLP cuibHO U3MEHSIIOTCS 110 cpaBHEHMUIO ¢ JIY KpbIC KOHTPOJIBHOM TPYIINBL: MTOCTe
CTaHJapTHOTO HATSKEHMST MX TOHYC ycTaHaBNuBajcsi Ha ypoBHe 50—60% OT coOTBeT-
cTByIo1Iero nokasaresist JIY Kpbic KOHTPOJIBHOM TPYMIIbI, T.€. OHM CTAHOBUJIMCH OoJjee
pactsckuMmbiMu. C 1enbio onpeneneHus Bkiaama NO B penakcaimio JIY kpeic CLP MBI nc-
MOJIb30BAJIM BBICOKOCENECKTUBHBIM MHIMOUTOp iNOS — 1400W, KOTOpPBINA 3HAYUTEIHLHO
YMEHBIIAN CENCUC-UHAYLIMPOBaHHYIO penakcaiuio JIY kpeic CLP (B cpenHem — Ha 30%).
B maHHOM wuccienoBaHUM Mbl He TpUHUMaIM Bo BHUMaHue NO, TpomylupyeMblit
eNOS, nockoisibky iNOS o6paszyer NO, KOJIMYECTBO KOTOPOTO B AECSITKA U COTHU pa3
TMpEeBBIIIAeT KOJIMYECTBO 3TOTO razomMeauaTopa, npomuspoaumoro eNOS. Takxke ¢ yueTom
MexaHu3ma aevictsusa 1400W B najpHeIIeM BO BCeX 3aKIIIOUCHMSIX B TaHHOI paboTe MbI
MCXOIWJIU 13 TOTO, 4yTO B JIY cenTuuecKMx KpbIC CUTHAJIbHBIE LIeNOYKU akKTuBUpyeT NO,
npoayuupyeMmbiit iNOS. Ha ocHoOBaHUM TaHHBIX HAIIUX 3KCIIEPUMEHTOB Mbl HE MOXEM
UIeHTUGUIIUPOBATh KIIETKU, 3KcTipeccupytoire iNOS B JIY centuyeckux Kpoic. B ator
MPOLIECC 3HAYMTEIbHBIN BKJIaJ MOTYT BHOCUTb UMMYHHBIE€ KJIETKU, MOCTYUBIIUE TTPU
BocnasieHuu B JIY. B To e BpeMsi HAa OCHOBaHMM JAHHBIX, TTOJIyYeHHbBIX HAMU paHee Mpu
uccienoBaHun n30JupoBaHHBIX JITIC-cTuMyIMpoBaHHBIX MOJOCOK Karicyiasl JIY [14],
MBI C TOCTaTOYHBIM OCHOBAaHMEM MOXEM YTBepXIaTh, YTO oIllpeneieHHas yacTb iNOS
aKcrpeccupyetcs kiaetrkamu Karcyasl JIY. ITpumenenune ODQ npuBoauiio K 3HaYUTEIb-
HoMy noBbIlieHUI0 ToHyca JIY kpbvic CLP, npu aToM ToHMYeckoe HanpsixkeHue JIY Kpbic
KOHTPOJILHOM TPYMIIbI TAKKe IOCTOBEPHO MOBBIIIAIOCH, HO B MeHbIiIell cterneHu. [1oBbI-
meHue ToHyca JIY Kpbic KOHTpOoabHOM rpynnbl pu neiictBun ODQ oObsIcHSIETCS TeM,
YTO B (PU3MOJIOTMUECKHMX YCIOBUSIX SHAOTEIMOLUTHI TMMdaTrndecKux cocynoB u JIY He-
MpPEepPbIBHO MPOAYLUPYIOT HeOoabIMe KondecTBa NO, KOTOpbIii aKTUBUPYET PACTBOPU -
MYI0 TyaHWUJIaTIHrKI1a3y (soluble guanylate cyclase, sGC) u TakuM 06pa3oM CIIocoOCTBYeT
HebonblIoMy TIOHMKeHUIo ToHyca [30—32]. ODQ Gnokupyer cTUMYyJIUpYyIollee aeii-
ctBue NO Ha sGC, uyto nmpuBoguT K noBhieHno Tounyca JIY. B JIY kpeic CLP ODQ
OPUBOIWI K OOJIBIIIEMY MOBBIIIICHNIO ToHYca JIY mo cpaBHeHMIO ¢ JIY KpBIC KOHTPOJIb-
HOIi TPYIbI, YTO, TIO HAlllEeMy MHEHUIO, OOBsICHSIETCS ycuiaeHHou ctumynsuueit sGC,
ocyliecTBiasieMoii 6oJibiuM KoanmdecTBoM NO, npoayiupyembiM iNOS. Takske 3HauM-
TeJibHOE moBbllieHUe ToHyca JIY mox BausHueM ODQ MOXHO OOBSICHUTb CBEPXIKC-
npeccueit sGC B mIanKOMBIIIEYHBIX KJIeTKax Karcyibl JIY, HabGmonamoleiicst mpu cer-
cuce, KaK, HalpuMep, 3TO ObLUIO IMOKa3aHO B TKAHU aOpThI M1 MUOKapae Kpeic [33].

CpaBaenue >ddexroB 1400W u ODQ Ha tonyc JIY kpeic CLP moka3sniBaeT, 4TO
1400W oka3pIBaeT IOCTOBEpHOE OOJblliee BIMSHUE Ha COKpAIlleHUE IJ1aIKOMBIIIEYHBIX
KJIeToK KamcyJibl JIY. Mbl nojiaraeM, 4To mogo06Hoe pazianuue 3¢h¢eKToB MHIMOupoBa-
Hus npoaykKuuu NO 1 cGMP Ha ToHyc JIY 00BsICHSIETCS CIOXKHBIMU MEXaHU3MaMU BJIM -
aanst NO Ha miagkoMbilieyHble KieTtku JIY. M3BectHOo, uTo NO B IIaZKOMBIIIIEYHBIX
KJIETKAaX COCYIOB He TObKO ctumympyeT sGC, HO MOXET BIMSITh Ha KJIETOYHYIO aKTUB-
HOCTh He3aBUCUMO OT aktuBauuu sGC, Hanpumep, CTUMYIUpyd KanblueByio ATdazy
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capKoIlJIa3MaTU4YECKOro PETUKYJIyMa, TEM CaAMbIM CHMXKash BHYTPUKIETOYHYIO KOHIIEH-
TpalMIO KaJIbLIS U BBI3bIBAs pacciiabiaeHune miagkux Mei [34]. Mbl npenmoJiiaraem,
YTO B MIAIKOMBIIIEYHBIX KieTKax JIY mpu cemcuce MOTYT aKTUBUPOBAThLCS U IPYrue
NO-ormocpenoBaHHbIE CUTHAJIBHBIC IEMOYKM, CIICACTBUEM 4Yero SBIISICTCS CHIDKCHIE

KOHILICHTpALMM HTUTOIIa3MaTNU4YCCKOTIO C.’:lz+ 4 paccna6neHHe NIaAKOMBIIICYHBIX KJIETOK.

I/I3BCCTHO, YTO KOHIECHTpaluud HUTOILIa3MaTUYCCKOIO Ca2+ ABJIACTCA OCHOBHBIM
(l)aKTOpOM, OonpeaAcIAIOIINM CTCIICHDb aKTUBAllUNU COKPATUTC/IbHBIX 0OEJIKOB B IJIaIKOMBI-

IIEYHBIX KJIETKAX, OHA 3aBMCHUT B OCHOBHOM OT riputoka Ca’" 13BHe uepes noTeHIMan3a-
Bucumble Ca’’-kananbl. VX cocTostHMe omnpenenseTcs MeMOPAHHBIM TTOTEHIINANIOM, a
MOC/IeHUIl — NPEeUMYILIECTBEHHO IpafieHToM KoHLeHTpauuu K*, kotopas 3aBucut ot
aktBHocT K'-Kkananos [35]. Bece Buanl K'-kaHanoB UrpaioT BaxHYIO poJb B MOIIEP-
>KaHUY MEeMOPaHHOTO TTOTEHIIMAJIA B ITIaIKOMBIIIIEYHBIX KJIETKaX, a ABa 3 HUuX: K,rp-Ka-
Hastbl 1 BK(,-KaHasibl yacTo BOBJIEKAIOTCSl B pa3WYHbIE MTaTOJIOTMYECKUE MPOLIECCHl, U

WX aKTUBaLUS SBJISETCS OCHOBHOI MPUYMHON pacciabieHUsi COCYIUCTBIX IagKOMBbI-
IIIEYHBIX KJIETOK W TUTIOTOHUU TIpH cerncuce [36].

Bo MHorux my6amkauusx nokasaHo, 4To K,rp-KaHajbl MIaZKOMBIIIEYHBIX KJIETOK
apTepuii SBJISIOTCS OAHOU M3 OCHOBHBIX MUILIEHEN cercuca, MMEIOLIEN pelaroliiee 3Ha-
YeHue [UIsl pa3BUTUS Tskenoi runotoHuu [36]. Jlutepatypbl o Kpp-KaHanax B iuMda-
TUYECKMX COCYaX 3HAYUTEJIbHO MEHbIIIE 10 CPABHEHWIO C KPOBEHOCHBIMU COCYIaMU, HO
TMOYTH BCS OHA TMPEAINoJiaraet, YTo 3T KaHalibl (GDyHIAMEHTAIBHO aHAJIOTUYHBI KaHaJIaM
B DIAIKUX MBIIIIAX apTEePUl U UTO UX aKTUBALMS SIBJISIETCSI HETaTUBHBIM PETYJISITOPOM
nuMdaTrdeckoro TpaHcrnopta [37]. JleifictBue nuHauuauia Ha MPOTSKEHUN HECKOJIbKUX
MUWHYT MPUBOAWJIO K pesiakcanuu JIY Kpbic Bcex IpymIl, Tpyu 3ToM penakcauust JIY Kpbic
CLP 6b11a TOCTOBEPHO OOJbIIIE TT0 cpaBHEHUIO ¢ JIY KpbIc KOHTPOJIBHOI TPYIIIIHI.

XOT$ 10 HACTOSILLIETO BPEMEHU HET NMPSIMbIX A0KA3aTeNbCTB Hannuus K rp-KaHanos B
MIaJIKOMBIIIEYHBIX KJIeTKax Karcyibl JIY, Mbl riojilaraem, 4to penakcauus JIY Kpbic KOH-
TPOJIBHOM TPYIINbI HA MIPUMEHEHUE MTUHALUIWIA MOTJIa ObITh OOYCIOBJIEHA JIMIIb aKTU-
Baumeil K rp-KaHayioB, MOCKOJBKY MUHALMAWI SIBJISIETCSI JOCTATOYHO CEJIEKTUBHBIM aK-
tuBaropoM K,rp-kananoB. Kpome Toro, numbarnueckue cocynsl u JIY umeror oduiee
npoucxoxaeHue [38], a Kypp-KaHaibl paHee ObLIM OOHApyXeHbl B ITIaXKOMBIILIEYHBIX
KJIeTkax Jumaruyeckux cocyaos [39], u nx akTuBalus croco0CcTBOBasIa MpeKpalleHUuo
CIIOHTAHHBIX (Pa3HBIX COKpaIlleHUI 1 pacciadieHuto Jumbarudeckux cocynon [40]. He-
Gosblas penakcaius JIY Kpblc KOHTPOJBbHOM IPYIIIbl HA MUHALIUIWII, TI0 HallleMy MHe-
HUIO, 00BsCHSIETCS TeM, 4TO K rp-KaHaibl OOBIYHO MMEIOT HU3KYIO0 aKTUBHOCTb B (U-
3UOJIOTUYECKUX YCIOBUSIX, HO aKTUBUPYIOTCSI TIPU TTaTOJIOTUU U, B YACTHOCTHU, TPU CeTl-
cuce, YTO MPUBOAUT K TUIIEPIIOJSIPU3AIU U PACCIA0ICHUIO IIAJKOMbBIIIIEYHbBIX KJIETOK
[41]. MBI nonaraeM, yto 6osbiias amruryaa peaakcauu JIY kpoic CLP no cpaBHeHU1O
¢ JIY KpbIC KOHTPOJIBHO TPYyIITbl ObUIa 00YCJIOBJIEHA CENICUC-UHIYLIMPOBAHHOMN CBEpPX-
sKkcnpeccueit Kyrp-KaHaaoB B IagKOMbILIEYHbIX KileTKax JIY. PaHee y MOpCKHMX CBUHOK
¢ TNBS-uHayuMpoBaHHOM WJIEUTOM B COOMpPATEIbHBIX ME3EHTEPUAIbHBIX JIMMbaTHue-
CKMX COCylIax, IPEHUPYIOIINX MTOAB3AOIIHYIO KUIIKY, OblIa BbISIBIEHA BbIpaXKeHHasT 9KC-
npeccust MPHK cy6obenmnuu, odpasyromux Krp-kaHanet [41].

OdbdexTsl NpUMEHEHUs IMUOEHKIAMUAA MOATBEPKAAI0T BaXXHOCTh K, rp-KaHaloB B
JIY B ¢puzmosornyeckux ycjaoBusiX U Npu cericuce. [nmndbeHknaMua NpuBOAUI K MOBbI-
mieHuto ToHyca JIY Bo Bcex rpyrmax KpbIC, MpyU 3TOM npupocTt ToHyca B JIY kpoic CLP
OBbLJT IOCTOBEPHO OOJIBIIINUM TT0 cpaBHeHUIO ¢ JIY KpbIC KOHTPOJIbHOI IpyImnbl. 3aTeM B
pacTBOp, copepXKalluii MMOeHKIIAMUT, Mbl 1OOaBISIIU nuHauawI. [TuHauuaun Ha ¢do-
He mMbeHKIaMu1a He TIPUBONII K JOCTOBEpHOI penakcauuu JIY, Kak 3To ObUIO B OTIbI-
Tax 6€3 NpUMEHEHUS NIMOEHKIIAMU A, T.€. aKTUBATOP K yrp-KaHaAJIOB OKa3ajicsi HECIOCO-
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6eH oTKpbITh K rp-KaHasbl, 3a0JJ0KMpOBaHHbIE NIMOEHKIaMUIOM. TakuM 0Opa3oM, Mbl
TIOJYy4YWIA TOMOJHUTENBbHOE NoATBepXAeHNe ydacTus K rp-KaHanoB B penakcaunu JIY
Kak B (hPU3MOJIOTMYECKUX YCIOBUSX, TaK U MpU cerncuce. Hamm naHHble He SABISIOTCS
MPSIMBIM 10KAa3aTeIbCTBOM CBEpXaKcnpeccuu K rp-KaHAIOB B IMIaIKOMBILIEYHBIX KJIET-
kax JIY nipu cerncuce, HO Ha Ipyrux 00ObEKTaX NOKA3aHO, YTO TMIIOPEAKTUBHOCTb COCYI0B
MpHU cercuce oOyCIOBJIEHA HE TOJIbKO YBEJIMYEHUEM KOJIMYECTBA OTKPLIThIX K,pp-KaHa-
JIOB, HO U YBEJIMYEHUEM MX YMCJIa HA MEMOpPaHe [V1aKOMBILLIEYHBIX KJIETOK 3a CUET aKTU-
BallMM reHoB [42].

Bropoii BuI KaJiMeBbIX KAHAJIOB, POJIb KOTOPBIX B MOAYJISIIMU ToHYyca JIY MBI U3ydasin
B JaHHOI paboTte — 310 Ca’"-3aBuCcHMBIe KalTUeBble KaHAIBI GONBIIOH TIPOBOIMMOCTH
(BK,-kanansl). BK,-KaHaybl 3KCIpeccupyloTcsl Ha IJja3MaThuyeckoit MeMOpaHe pas-
JIMIHBIX BO30OYINMBIX Y HEBO3OYIMMBIX KJIETOK, BKITIOUYast HEPBHBIC U TJIATKOMBIIIICYHBIE,
IJe OHU SIBJISIIOTCS CBSI3YIOIIUM 3BEHOM MEXITYy MEMOpPAHHBIM MTOTEHIIMAIIOM U BHYTPH-
KJIeTOYHO# KoHLeHTpanueil Cat. OHM y4acTBYIOT BO MHOTMX KJIETOUYHBIX (DYHKIIMSX,
TaKMX KakK TeHepalus IIOoTeHIraa aeiicTBUs (Pperoisipu3alins), BEICBOOOXKIeHE Heil-
poMennaTopoB, MOIYJISIIIMS TOHYCA IMIAAKOMBIIIEUHBIX KIETOK COCYOB U AbIXaTebHbIX
nyteii [43, 44]. U3BecTHO Takxke, 4To BK (,-KaHa/bl BOB/IEKalOTCS B pa3IU4HbIe MTaTOJIO-
TUYeCcKye TPOIIeCcChl, TaK, HAIPUMEpP, UX aKTUBHOCTh 3HAYNUTETLHO CHUXKEHA B apTePUSIX
npu quabete 2-ro Tuia [45] u apTepuanbHO runepreH3nu [46].

BKCa—KaHaI[I)I B (l)I/ISI/IOJ'IOFI/I‘ICCKI/IX YCIIOBUAX YIIPABJIAIOTCA MeM6paHHbIM IIOTCHILIMa-

JIOM 1M KOHLIEHTpalyeii uTomniasmaTudeckoro Ca?*, mpu aTtom Ha BK ,-KaHabl OKa3bi-
BalOT BBIpAaXKEHHOE BIVSTHUE pa3IMYHbIe 9HAOTEHHBIE Ba30AWIATaTOPHI, U, B YaCTHOCTH,
aKTUBHOCTb KaHajoB aptepuii MmomynupyeT NO [47]. B akcnepuMeHTax Ha XKMBOTHBIX
YCTAHOBJICHO, YTO BO BPEMsI CENTUYECKOTO IIOKAa CBEPXaKTUBUPYIOTCS KaHabl Krp U
BK(,, 4TO BeneT K pasBUTUIO TsKenoil runotoHuu [48]. Tlokazano, utro BK,-kaHanbl
9KCHPECCUPYIOTCS B [MIAAKOMBILIEUHBIX KJIeTKaxX JUMGaTUUeCKUX COCYyI0B Mbliieit [49].
OHM Takxke 0OHapy>XeHBI B rpyqHOM MpoToke dyenoseka [50]. JanHbix o BK -, -kananax B
M1agKyUX MbILILAx Kancyiasl JIY B 1uTepaType HerT.

B Hamux skcnepuMeHTax Ha HauaJlbHOM aTarne B KauecTBe b6aokaTopa BK-,-kaHanos
MbI Mctioiib3oBai TOA B KoHueHTpauusix 1—10 MM (puc 3a). UzBecTHO, uto TOA 3h-
¢exTuBHO 6i10KUpYyeT BK(,-KaHaIIBI 4epe3 BHYTPEHHIOKO WY BHEIIHIOI CTOPOHY MEM-
6pansbl [51]. B koHueHTpaiuu 3 MM TOA oka3biBasl BBIpaXXeHHBI CTUMYJIUPYIOIIU 3¢h-
dexT Ha ToHyC JIY KpbIc Bcex rpymi. Takas KoHLeHTpalus TOA cuuTaercsl ceJleKTUB-
Hoit mna BK(,-xkananos [52], moatomy B nanbHeiilneM npu ucciaenoBaHun BKc,-
kaHaJioB JIY 6bu1 ucnosib3oBaH TOA B 3T0i KOHLIeHTpauuu. eiictBue TOA npuBoauio
K TIOBBIILIEHUIO ToHYca JIY Bo Bcex MccieayeMbIX Tpymax, npu 3toMm JIY cenruyeckmnx
KPBIC AEMOHCTPUPOBAIIM 3HAYMTENIBHO OOJIBIINIA TPUPOCT TOHYCA IO cpaBHeHMIO ¢ JIY Kpbic
KOHTPOJIbHOM TpyIibl. Takske ImpencTaBisieTcss MHTepeCHBIM, 4To 3¢ dexT TOA Ha JIY kpric
rpymsl CLP2 6601 60see BeipaskeHHBIM 110 cpaBHeHMIo ¢ JIY kpric CLP1 (puc. 3).

B creayromeit ceput 3KCIeprMMEHTOB MBI olieHW M BiustHUe NS 1619 Ha ToHyc JIV.
NS 1619 npencrasnsier co6oii ceneKTUBHBIN akTuBatop BK,-kaHanos [52] n mmpoko
MpUMEHSIETCS TIPU UCClIeA0BaHM (yHKUMI raakux Mbii [53]. Tlpumenernune NS 1619
COTIPOBOXIAJIIOCHh BbIpaxkeHHOU pesnakcauueit JIY kpoic Bcex rpymni. Paccnabnenue JIY
kpbic CLP 6b1u10 601€€e BEIpaXkeHHBIM MO cpaBHEHUIO ¢ JIY KpBIC KOHTPOJILHOM TPYIIIHI,
KpoMe Toro, penakcupytomuit acddexr NS 1619 va JIY kpoic rpynmsl CLP2 6b11 tocTo-
BepHO OoubiuM 110 cpaBHeHMIO ¢ JIY kpoic CLP1(puc 3b). [Ipumenenue TOA Ha ¢poHe
npoaoyskarerocs neictsrs NS 1619 conmpoBoXIaIoch OBICTPHIM MTOBBILIEHEM TOHU -
yecKoro HampspkeHust JIY Bcex rpyIin, MakCUMaJibHOE TTOBBIIIIEHWE TOHYCa ObLIO 3aperu-
crpupoBaHo B JIY kpsic CLP2.
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JlaHHble, TIOJlydeHHbIE B KCIIEpUMEHTax C MpUMeHeHueM OjioKaTopa M aKTUBaTopa
BK,-KaHaJlOB, MO3BOJISIIOT CEIaTh 3aKJIIOUEHUE O TOM, UTO B OpblkeeuHbIX JIY KpbICc B
GU3MOIOTMYECKUX YCIOBUSIX 3Kcnpeccupylorcsi BK,-KaHajibl, KOTOpbIE OKa3bIBAIOT
BJIMSTHE Ha COKPATUTEIbHYIO (DYHKIIMIO TIAAKOMBIIIEYHBIX KJIeTOK Karicyabl JIY. Mx
aKTUBALIMS WK OJIOKMPOBAHUE COTTPOBOXKIAIOTCS TOCTOBEPHBIMU U3MEHEHUSIMU TOHYCa
JIV: penakcanueit uiyv NOBBIIEHMEM TOHYCa COOTBETCTBEHHO. JlocTOBEpHbIE pa3anyus
B aMILUIUTYax COKpallleHUs! uiu pejiakcaiuu JIY Kpbic KOHTPOJIBHOM TPYIIbI U KPbIC
rpyrin CLP1 u CLP2 gBnsitoTcs 10Ka3aTeJbCTBOM (XOTSI 1 KOCBEHHBIM) CBEPX3KCIpec-
cun BK(,-KaHa/I0B B IIaIKOMBIIIEYHBbIX KJIeTKax Karncyiel JIY nmpu cencuce. Heobxonumo
OTMETUTb, YTO cBepxakcnpeccusi BK,-kaHanoB B NIagKOMBIIIEUHBIX KJIETKAX KarcyJibl
JIY cenTuyeckux KpbIC MPOIOJIKaja HapacTaTh MO Mepe MPOrpecCMpoBaHMS Cercuca
(peaxkuuu JIY kpbic rpynnel CLP2 Ha npumeHeHue Giokaropa unu aktuBatopa BKc,-
KaHaJI0B ObUTH OoJiee BRIPaKeHHBIMH 110 cpaBHeHMIO ¢ JIY kpric rpynmsl CLP1). Mb1 He
MU3y4yaau CUTHaJIbHbIE MEXaHU3MBI, ITocpencTBoM KoTopblx NO aktusupyet BK,-kaHa-
JIBI IAIKOMBITIIEYHBIX KJIeTOK JIY, HO 13 JTuTepaTypbl U3BeCTHO, UTO NO MOXET aKTUBH-
poBatb BK,-KaHais!l mocpenctsom (pochoprummpoBaHus KaHAIOB WA MIPSIMBIM, He3a-
BUCUMBIM OT HUKJIM4eckoro uI' M® criocobom [54].

Takum 06pa3om, TIPOBEAEHHOE UCCIEN0BAaHME TTO3BOJIMJIO YCTAHOBUTD, YTO MPU MO-
NIeJIMPOBAHUMU CeTICUCa y KPbIC BOCITAJIEHUE COTIPOBOXKAAETCS YBETUUEHUEM PACTSKUMO -
cTtu KamncyJibl JIY, 4To cmocoOCTBYET UX peMoAeIupoBaHUIO U runepTpoduu. OTHUM U3
MEXaHM3MOB, MPUBOSIIIMX K pesakcanuu Kamncysbl JIY, spisietcst akecnpeccust B JIY uH-
nyuubenbHoit NO-cUHTa3bl, MPOAYLUPYIOUIEi 3HAUUTEIbHbIE KOJMYeCTBA OKCUA a30Ta.
Cunte3 NO mpuBOOUT K pacciableHUIO MIaAKOMBIIIEUHBIX KJICTOK Karicyiabl JIY mo-
CPEICTBOM CBEPXIKCIPECCUM M aKTUBAaLMK 1ByX BUIoB K*-kananos: K rp- 1 BK,-Ka-
HanoB. biokarop Kjrp-KaHanoB mMOeHKIaMuU TPUBOAWII K TOBBILIEHUIO ToHyca JIY
BO BCeX Ipymmax KpbIC, IIpy 3TOM Ipupoct ToHyca B JIY kpwic CLP 6b11 mocTtoBepHO
OOJIBILIMM T10 cpaBHEHUIO ¢ JIY KpbIc KOHTPOJIbHOI rpynnbl. [IpruMeHeHue celeKTUBHO-
ro 6iokaropa BK,-kaHanoB NS 1619 conpoBoxnanoch BbpakeHHOI penakcauueii JIY
Kprwic Becex rpymnm. Paccnabnenne JIY xpeic CLP 0bu10 60J1€€ BEIpaXXeHHBIM I10 CpaBHE-
Huto0 ¢ JIY Kpbic KOHTpOJIbHOM rpynibl. B nepcnexktuse Kpp- 1 BK,-KaHansl manko-
MBIIIEYHBIX KJIETOK Karicysbl JIY MOTyT SIBUThCSI MOTEHUMATBHONW MUILIEHbBIO TSI TEpa-
MEBTUYECKOTO BO3JIEUCTBUS C LIEJIbIO KOPPEKIIMM UMMYHHOTO OTBETAa MOCPEICTBOM 3a-
MeJIEHUST WX YCKOPEHUs TToToKa JuM@bl uepes JIV.

COBJIIOAEHUE 5TUYECKHUX CTAHOAPTOB

Bce npuMeHUMbIe MeXIyHapOIHbIE, HALIMOHAIbHbIE /WM MHCTUTYLIMOHAJIbHbIC MTPUHLIUITBI
yXoJa 1 MCITOJIb30BaHMsI XKUBOTHBIX ObUTH COOJTIOEeHBI. Bee rmpolieaypbl, BEITOJTHEHHBIE B UCCIIEN0-
BaHMSIX C Y4aCTUEM KUBOTHBIX, COOTBETCTBOBAIM 3TUYECKUM CTaHIapTaM, YTBEPXKIESHHBIM MPaBo-
BbIMU akTamMu P@, ipuHIMnamM bazenbckoil nekinapanvy 1 peKOMeHIausIM 3TUYeCKOM KOMUCCUM
Wncruryra dusnonornu um. WU.I1. [TaBnosa PAH, nmpotoxon Ne 02/10 ot 14.02.2022 .
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Lymph formed in tissues necessarily passes through lymph nodes (LN), which not only
perform an immune function, but also take part in lymph flow through rhythmic high-
amplitude contractions. During inflammation, inducible NO synthase (iNOS) is ex-
pressed in the lymph nodes, which promotes relaxation of the LN capsule. This study
examined the role of K,rp- and BK,-channels in sepsis-induced LN remodeling. Sep-
sis was induced in rats by cecal ligation-puncture surgery. After 12 and 24 h, mesenteric
LN were removed and examined in a myograph. K,1p-channels were activated by pinaci-
dil and blocked by glibenclamide. BK,-channels blocked TEA and activated NS 1619.
The strength of tonic contraction of the LN under the action of activators and blockers
was assessed. LN of septic rats named low level of tone during standard stretching.
Pinacidil led to greater relaxation of LN in septic rats compared to the control group; the
effect of glibenclamide was accompanied by an increase in tone. Pinacidil combined
with glibenclamide did not lead to significant changes in LN tone. The use of NS 1619
was accompanied by relaxation of the LN; in the LN of septic rats, the effect was more
pronounced. TEA (3 mM) led to an increase in LN tone; the LN of septic rats responded
to the use of TEA with a greater contraction. We concluded that NO produced by ex-
pressed iNOS in animals with sepsis directly or indirectly activates K pp- and BK,-chan-
nels of smooth muscle cells of the capsule in the LN, which leading to hyperpolarization
of the smooth muscle cell membrane and their relaxation, which that promotes relax-
ation of the LN capsule and their hypertrophy of LN. In the future, K5rp- and BK¢,-
channels of smooth muscle cells of the lymph node LN capsule may be a potential target
for therapeutic intervention to correct the immune response by slowing down or acceler-
ating the flow of lymph through the LN.

Keywords: lymph node, smooth muscle cell, sepsis, inducible NO synthase, nitric oxide,
Karp- and BK,-channel
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