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AHHOmMayus: ywoby makoaaoa mMaxaiiull yCumaukaapoaH axcpamub oauHeaH
mymoeHuUK (morus nigra) 3KCMpakmuHu Kaaamyw dopma npenapamu CUAAUK
MycKyn Xyxcalipanapuda wcolinawieaH nomenyuasea 6oeauk Ca* -kamasnapu
(haonucuza mascup mMexaHusMu ypearuneaH. Bynoa ypeavunean skempakm Ca**-
KaHaaiapuea ce3uaapAu  mdescuped 32anueu  aHuKaaHeaH —6yaub, ywoy
Hamuxcanapea  nomeHyuanza 6ozauk Ca’*-kanaanap 6aokamopu épdamuda
O/IUH2AH HAMUXMCAap Xam macoux 6yna onaou.
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HMHucTUTyT OMOoOpranuyeckoit xumun AH PY3
HaMaHraHCKu# rocy/japCTBeHHbIN YHUBEPCHTET
AHHOmayus: B f[aHHOW cTaTbe W3yueH MeXaHU3M MeUCTBUS SKCTpPaKTa
TYTOBHHKA (morus nigra), BbIZIeJIEHHOIO W3 MECTHBIX paCTeHWM, Ha aKTWUBHOCTh
NoTeHLMan3aBucuMbix  Ca®"™ KaHaaoB, pACIO/IOKEeHHLIX B IJ/1aJKOMBIIIEUHBIX

KJ/IeTKax TMperapaTa aopThl KpPbICHI. YCTAaHOBJ/IEHO, YTO HWCCAeAyeMbI 3KCTPaKT



OKa3bIBAaeT CyIeCTBeHHOoe BivsHWe Ha Ca®" KaHa/bl, ¥ 3T Pe3y/bTaThl MOIYT
ObITb TIOATBEP)KAEHLI ~pe3yabTaTaMH, TIOJyYeHHbIMA TIPM  HCI0J/Ib30BaHUM
610KaTopa BeparaMmia MmoTeHI[ia/I-3aBucuMbix Ca® "KaHaJioB.
Kmoueeble cnoea: 2nadkas mbiuya, Ca’" kaman, 6ao0kamop, morus nigra,
3KCMpakm.
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Annotation: In this article, we studied the mechanism of action of mulberry
(morus nigra) extract isolated from local plants on the activity of voltage-
dependent Ca**channels located in smooth muscle cells of a rat aorta preparation.
It was found that the studied extract has a significant effect on Ca** channels, and
these results can be confirmed by the results obtained using a blocker verapamil of

potential-dependent Ca’* channels.
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CwuMK MyCKyJl TYKUMa/JapUHUHT XYy>Karhpacu y3yHiuru ~ 15+500 MKM Ba
JvuaMeTpu ~ 2+10 MKM Oy/raH WUIICUMOH XyrKadipaaup. Xy»kaiipa ypracuja sipo
kounairad. Lluromnnasmagaru siapo aTtpoduja KanvuH (MUO3MH) Ba WHTHYKa
(aKTHH) UnIapy >Kownairad. MUO3vH UMIapy/iadH akTUH WIJIapyra KyZa UHTAUKa
KYHZQ/IaHT KyTIpUKJYaaap YAKaau. AKTHH UIJIApUHAHT MHO3WH UIIapura HUCOaTH

12:1, abHU KYHAAMAHT-TapFUI MYCKYJl XysKaiipanlapyuHuUKura HucbaTaH 2 MapTa



kynaup [1]. Kynpananr-traprun Mycky/iapfaH (apkaud  pasuiiga CMiap
CapKOMepJIapHUHT  TapTub/iaHraH  CUCTeMacMra 3ra 3Mac  Ba  yJap
CapKOI/Ia3MaCMHUHT aCOCUM Xa)KMUHU TypJd [UaMeTpAard  (puiaMeHT/ap
srajnanau. [2].

KoH TOMUpIapUHUHT TOHYCHHHU KyTiab omuiap Genrunaiiad, yiapjaaH
Ca> wWoHIapu MyXuM poJib yiiHakau. CMX nutosonuga Ca® KOHLEHTpaLUACUHN
OPTHIIM Xy>Kakpa UuKn/ia KeuaJiuraH KaTop >KapaéHIapHUHT TPUTTepu XrUcob/1aHuo,
CMuu KucKapuimra oiaub Kemagu. Xyskavipa nuugary Ca® MUKZOPU XysKaibipa
tamkaprcugad Ca®* HM KMpPUILM Ba YHU capKorulasmMatuk petukyaym (CP)gan
ypKuIK Xucobura oprazu [3]. [luro3onma Ca’ HU OPTUILK YHU KaJbMOZYJIAH
OusmaH OOXJAHUIIIMHU CTAMYJ/IJIaAA Ba KOHGMOPMALMOH Y3rapuiiuiap COZAMD
6Y¥nagu. Macanan, CMXHUHT MeAuaTopsap €KW ropMoH/iap OviaH yaKUpWIraH
KUCKADUILIMHA XaM Xy)Kahipa WYMaH, XaM Xyykakpa TalllKapuChJaru [ernojjaH
kupagurad Ca** wonmapu TabMuHmaiigu [4]. CMX Ca* KUPMILIMHMHT SHT
yprauwiran wynm L-tunvgarn  Ca” -kaHamiapy XucobmaHaay. ByHgaH Tarikapy
Ca* Ca*-kanamiapu opkamu xaMm Kupagu. Iy ca6abmu CMX fa Kysraauil Ba
KUCKapUIII >KapaéHJIapDUHUHT YUFYH/IUTH — 37IeKTPOMeXaHUK Ba (hapMOKOMeXaHUK
MeXaHW3M/Iap OpKalu amajira omaau [5]. DneKTpomMexaHUWK  KUCKapHillja
MeMOpaHa /Ieroupu3alksCh amara OIIi0, OyH/ja moTeHIMaara OOFIMK OYiraH
Ca’*'-kaHa/M aKTHB/ALIAAW, Xy)KaWpaHWHI TallKapucHuiaH capkorasmara Ca®
kupaau. Hatwkaga Ca* aubr mukgopu 500-700 HM (HaHOMOJIB) rada OpTHO
KeTagu Ba KUCKAPHII ama/ira Ollaid. DJIeKTPOMeXaHWK KHUCKapuiliia MemOpaHa
MOTeHI[Ma/IM OCLW/UISAIMSA OwilaH xapakTepsaHagurad daszamu CMXpaa acocuit
ponb ViHaiau. MemOpaHa TOTeHIMATMHUHT OyHAAM XapakTepw ITOTeHIIdasra
6ormmK Ca*'-KaHa/UTapUHKM CHHXPOH aKTHBALMSACHHY Ba FOKOPM YaCTOTA/IM, Xam/a
10KopH amrmmrygaa Ca®” CUrHa/JMHMA TabMUHIANIU. AaOuéTiapad MablyMKU

aopTta TmpernapaTH Kuckapuill ¢aomuruad ypranuiiga, KCl (50 mM)gaH



dovigananunaau. Iy HykTau HazapjaH TaxpubanapumMusga MaXa/uni
YCUMMMKIAH aXpaTMb OJIMHTaH TYTOBHMK SKCTPAKTHHU KalaMylll aopTa
riperiapaTvi KUCKApUIl (paosiiurura TabCUpy ypraHuin.

TaagkuKOTHUHT 00bekTH cudaruga Maxa/viii YCUMIUKIAH a)XpaTub
OJIMHTaH TYTOBHUK (mMOrus nigra) 5KCTpakTHM Ba KajaMyll aopTa Mpenapartyiapy

OJIMHI'aH.

TaaKUKOT MaTepua/uUlapu Ba ycy/uiapu. Taxkpubanap OK, 30TCH3 3pKak
KasamyiuapHuHT (200-250 1) aopra mpemnaptiapuga onub 6opwigu. TakpuOa
XalBOH/IApY L|ePBUKA/J JUCIAOKALMs YCYIUAA >KOHCU3/IAaHTUPWIAW Ba KYKpakK
KadacrHu ounnb, aopTa KOH TOMUPHU »KappOX/IUK yCyauAa akpaTtub O/MHAMU Ba
Kpebc - Xensenaut ¢usnonoruk spurmacd (MM): NaCl 120,4; KCI 5; NaHCO;
15,5; NaH,PO, 1,2; MgCl, 1,2; CaCl, 2,5; CeéH1.06 11,5, HEPES pH 7.4 6unan
niepdy3usiaHraH Maxcyc kamepara (5 mut) >KoWnaluTupuigu. Afipum Takpubanap
yuyH Tapkubuga Ca*" 6§amaran KpeGc spuTMaap xam MIIaTWIAW. ByHUHr yuyH
Kpeb6c sputmacura OI'TA (1 MM) kyumnau. PU3M0ONOTHUK 3pUTMaap KapboreH
(95% 0O,, 5% CO,) 6unan okcurennanzay Ba U-8 ynbTpatepMocTatd épaaMuja
+37°C pa ymnab Typungy. Aopradu ypab Typrad OUpUKTUPYBUM TYKHUMa Ba EFHU
o/iub TalliaraHjaH CYHr aopTaHW 3-4 MM JId Xa/lKa KYPHUHUIIIMAA CerMeHT/Iapra
6ynuHau. Aopta Xankanapu Radnoti (Isometric-Transducer, CIIIA) gaTuvkura
MJIaTUHaIU CUM/IaH sicajiraH Wirakjap épjamuja yjaaHgu. byHzaai xosnatja aopra
xankanapy 60 MUH. JaBOMH/ja MyBO3aHaTra KeJryHra Kaziap yiaab Typungd. Xap
6up mpemaparra 1 rp (10 mH) ra Moc Kejmagurad OOIIaHFUY KyUJTaHUIITHH
Oepwngu. Kuckapuill Kyud MeXaHOTPOHAAH KeJyBUM CHUTHAA KydalWTHpruura
y3atinasu Ba Go-link aBTOMaT/IalITUpPWIraH pakaM/au KOHBepPTOp €paaMuza
KOMITIOTepra Kaili kunuHaau. OsuHrad HaTwkanap OriginLab OriginPro v. 8.5

SR1 (EULA, Northampton, MA 010604401, AKII) maxcyc gacTyp makeTiaapu



éplaMu/ia CTaTUCTHK KaWTa UIlIaHAW. In vitro 1mapouTyjia Kajamyll aopTa KOH
TOMUDU TIpeNapaTUHUHT MW30METPUK Kuckapuil Kyuud (MH) craTucTuk Kawra
xpcobmarzga hous (%) kuiimaTtHa Xucobianam [6].

O/MHraH HaTWwXajaap Ba yJapHUHT Taxjawid. Mabaymku, KCl (50 MM)
TabCUpHW/IJa YaKUPWITaH aopTa IpernapaTUHUHT KUCKapUIMAA CU/UIUK MYCKYJI
Xy>Kakpaaapy/a KOW/aliran rnoreHnyanra 6ok Ca* -KaHamiapy (aosiIaliriim
OumaH KUCKApuIll fo3ara Kejmaau [7]. Ym0y xonatama myxutaard K woHmapu
KOHI[eHTPAIL[USICH OPTHUIIN XHUcobrra MmemOpaHa MOTeHI[MaId KUMMAaTH y3rapajy Ba
noTeHumanra 6ok Ca’ -ka"annapu (aoiamazny [8-9].

Taxxpubanapumusza TyToBHHK (morus nigra) skctpakty KCl (50 MM)
éplaMuzia O/IIMH/AH YaKUPW/ITaH aopTa TperapaT/iapy KUCKAPHUILIMHU Ce3UIap/iu
Jlapakafla CYCaWTUPUILM aHUKJIaHAW. XyCyCaH 5 MKI/M/J KOHLeHTpauusija
8,2+3%ra 100 MKr/mi KOHLIeHTpaI[{si[ia 3ca Ha3opaTaarura Hucbarad 81,9+2,8%
ra CyCauTUpMIIM aHUK/IaHaU (1-pacm).
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1-pacm. TyroBHMK (morus nigra) 3kcrpakTuau KCl (50MM) 6minaH yakupuiras
Ka/IaMyIll a0pTacH CWUINK MYCKYJI IpenapaT/jiapUHUHT KUCKapuInura tabcupu. OpyHaTa
ykuaa — aopra npenapatiauHar KCI (50 MM) épramua yakupuirad Kuckapuii Kyud, 100% ne6
xycobyaHras, abcipcca YKuZia TYTOBHMK (MOrus nigra) 3KCTPAKTH KOHI[eHTpalusicd (MKM)
udogananrad. bapua xonatnapga *p<0,05, **p<0,01; n=4-5).



Takprba HaTWKajapy acocuja, MasKyp O9KCTPakKT TabCHUpHja Fo3ara
KejaérraH  penakcaHt 3(dekt moreHipanra 6ormuk  Ca®’-KaHajIapHUM
(ao/UTUTUHY CyaMTHPUIIIM XMcOOWra fo3ara KeylaéTraH OY/IMIIN MYMKWH JeraH
TaXMUHTA KeMUHAM. YOy TaXMHHHM TEKIIUPUII MaKCaZiuja TakKpruOalapHUHT
HaBOaT/laru cepuslapy/ia KanbIMi MOH/IApU MaBxKy/ 6ynmaran Kpebc spurmacu
Ba moreHnuanra 6ormvk Ca*'-kaHainapu Oy0KaTopiaapu épaMuza Takpubaiap
omub Gopungu. ApabuUéT MabayMoT/lapura Kypa KalbLidid HWOHIapyd MaBXy[
6ynmaran Kpe6c spurmacuza KCI Tabcupuzia aopTa miperapat/iapyia KUCKapyIi
Kys3atunmaiiay, nekud Kpe6ce spurmacura Ca®" wonnapunu (0 — 2.5 MM) owmpu6
OOpWIMIII aOpTa Tpernapar/japyuja CeKWH opThO OOpyBUM KHUCKAPHIIHM FO3ara
kentupagu [10]. Ymby mapoutrga (morus nigra) skctpaktd (80 MKr/mi)
KOHIIeHTpalL¥siia TabCUPH YpraHuiraiga xap xua gosazaru Ca®” MOHIapy ro3ara
KeJTUpaéTraH aopTa IIperapaT/iapuAard CeKMH OpTHO OOpyBUM KHCKAPHIIIHU
Ha3opaT[ard KWUCKapuIra HucbaTaH ce3wiapiu JapaXkaja CyCalTHPUILIN

Ky3aTuaau (3-pacm).
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2-pacM. TYTOBHHK (morus nigra) 3KCTPaKTUHHU pe/aKCaHT (pao/uIUrura MyxXuTAa
[Ca*'] koHuenTpanuscuau Tabcupu. OpauHara ykuzga — aopra npernapatiaudr KCl (50 MM)
éplaMua yakupuirad Kuckapuml kyud, 100% pge6 xucobianrad, abcuucca ykuga — Ca®*
KoH1eHTpauusicu (0 - 2.5 MM) udopgananras. bapua xonatnapzaa *p<0,05, **p<0,01; n=5).



Omb OGopunraH Takpuba HaTwKanapuJaH KYpyuHHO TypuOAuKu (morus
nigra) skcrpakti Ca®® WOH/IApW 03ara KeJTMpaéTraH aopTa Iperapatjiapu
KACKAPMIIINTA CEe3WIap/id TabCUP KypcatMoKaa Ba Oy opkamd L tum Ca®
KaHa/lapd opkand Membpadara Ca®® WOHIApY KUPHUIIMHU CyCAMTUPUIINHNA
TaXMWH KWIHIII MyMKHH.

FOkopugarn o/uMHrad HaTwkanapuuar L tun  Ca”  kaHaiapura
OOFIMK/IMIMHY UcboT/Ial yuyH yiiby skeTpakTaapau L tun Ca®* KaHa/IapHUHT
Maxcyc OokaTopu Bepamamus OwiaH ¥3apo TabCUpW conuiuTupwign [11].
Taxxpubanapga KCI (50MM) 6uiaH yakMpW/ITaH aopTa mperapaTaapyd KUCKapHIII
(daonmrura BeparaMWIHUHT $IpUM MakcuMan KoHueHTpauusicu (0,1 MkM)ga
Takpubanap omb Oopwigu. CyHrpa wuHKyOaiuss myxuTtuaa 44,5 MKr/mii
TyToBHUK (ECsp) Ba Bepamamun (0,1 MkM) maBxyg mapoutaa KCI (50 MM)
épaamuga Taxpubasap omub 6opuaraHza yuiby 3KCTpakT BeparaMUIHUHT SIpUM
MakKCMMa/l TabCHMpUra KyllhMmuya paBuliga 8,2+24% ra cycaWTHUpUILU Kau[

KWINHIY (4-pacm).
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3-pacM. TyTOBHHK (morus nigra) 3kcrpaktd Ba Ca’’-kaHaau 0OsioKaTopu -
Bepanamun (ECs) mamxya mapoutrga KCl (50mMM) épaammaa uvakupwirad aopra
npenaparjapy KUCKapMIIura y3apo Tabcupu. OpAuHaTta yKuja — aopTa CHUIMK MYCKYJI
npernapatuHuHr KCl (50 MM) épaaMuzia yakupuiarad Kuckapui Kyuu, 100% zme6 xucobiaHraH.
bapua xonatnapga p < 0,05 (n = 6).



Onmub GopunraH HaTWKajaapu LIYHU KypCcaTaJuKd TeKIIMPUITaH 3KCTPAKT
KyWwId pejiakcaHT Tabcupra sra 6ymmb, KCl (50 MM) éppamuzpa udakupuiaraH
KVCKAPUILIHY, Ce3U/ap/iv lapakaia KaMalTupAu. Y1y >kapaéH/ia CUUTUK, MYCKYJT
XyKaipaapyd CcapkojJeMMachja JKOWmalraH  roreHnuanra 6ormmk —~— Ca*'-
KaHa/IMHY OJIOK/IaHWIIY HaTwkacuga Ba ymapra Ca”  HOHIAPUHM KUPHIIN
KaMaiuim cababmu Myckyn Oyinammmiivdra onub Kenaaud. Ymly HaTwkaaap
acoCH/ia TeKIIMPU/ITaH TYTOBHUK SKCTPAKTH MoTeHuanra 6ormk Ca®’ kaHaiiapra
TabCUpP KWIaéTraHW TaxMUH KWivHAd. By taxmuanu Ca*'-kaHan crieruguk
O70KaTOpY Bepanamus €pAaMpzia OJIMHTaH HaTWpKanap Xam KyIrMMua TacAuK/ai

0JIa/Tu.
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