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C ucnonb3oBaHueM duyopectentHoro Ca?"-zonna Fura-2AM BIiepBble MOKa3aHO, YTO AHTATOHMCT
peuenTopoB curmMa-1 — HeWpOJEeNTUK XJIOPIMPOMA3UH — 3HAYMUTEIbHO TMONABJISIET B MEPUTOHEATbHBIX
Makpodarax KpbIC Iero3aBucuMblii Bxox Ca2t, MHIyIMpyeMBIil IMMYHOMOIYISTOPAMHU TIYTOKCUMOM U

MOJIMKCAHOM,

a TaKKe WMHIMOMTOpaMM »SHOomIasMaTnuecknx Ca?"-ATda3 TarcurapruHoM WU

LUKJIOTIbSI30HUKOBOI KMCJIOTOMA. HOJ'Iy‘ICHHbIe ]:Z)CSYIHJTaTI)I CBUIOCTCILCTBYIOT 00 ydyaCTum peLECIITOPOB

curMa-1 B peryisiuuu nerno3aBucumoro Bxoaa Ca

* B Makpodarax.

Kntouesnie croea: peyenmopul cuema- 1, denozasucumviii 6x00 Ca’*, maxpogpaau.

DOI: 10.31857/S0006302921010105

Jlerno3aBUCUMBII WIN «€MKOCTHOI» Bxoxm Ca?t,
BriepBble onucaHHbIi JIX. [laTHu Oojsiee Tpuauatu
JIET Ha3a, SIBJISIETCSI MOBCceMeCTHHRIM (ubiquitous) me-
XaHU3MOM perynupyemoro Bxoga Ca’' B KileTKH 3y-
KapuoT, aKTUBUPYEMBIM MPU OIYCTOILIEHUU BHYTPHU-
ierouHbx Ca?t-gemno [1, 2]. Jlermo3aBUCHMBIIT BXOI,
Ca’" yyacTByeT B pEryjisalUU LIMPOKOTO CIIEKTpa
KJIETOYHBIX MTPOLIECCOB (IK30LIMTO3, IKCIIPECCHUs Te-
HOB, POCT U Mposrdepalus KJIeTOK U Ip.) B HOpMe U
natoJjioruu [3, 4].

DyHKIIMOHAJIBHON €IUHUIIEH Oer03aBUCUMOTO

Bxona Ca®" ssnsercs MYJBTUMOJIEKYJISIPHbII O€J1KO-
BBII KoMIUIEKC (store-operated calcium influx com-
plex, SOCIC), KOMOOHEHTBHI KOTOPOro 00JamaioT
BBICOKOI MOOWJILHOCTBIO, @ B3aMMOJIEACTBUST MEXIY
HUMHU KECTKO peryaupylorcs [5, 6]. OCHOBHBIMU
KOMITOHEHTaMU KOMILJIeKca, HEOOXOAMMbIMU U J10-
CTaTOUYHBIMU JIJISI aKTUBALIUU J€103aBUCUMOTO BX0OJa

CaZ+, apasiores Ca2t-kananb Orail B utazmaniemme
u Caz+—ceHcop STIM1 B memOpaHe Ca?"-neno [4].

I1pu omnycromeHnn Ca’"-neno STIM1 OJINTOMEPU -
3yeTcsl, TPaHCIOLIUPYETCS B YYaCTKU SHIOIIa3MaTH -
YEeCKOTO PeTUKYJIyMa, pacliojiokeHHbIe Yy Iia3Ma-
JIEMMBI, U IIPSIMO B3auMoaeiicTByeT ¢ 6eakamu Orail,

BBI3bIBAs [€MO3aBUCUMBIH Bxox Ca’’ [7-9]. B co-
CTaB KOMILIEKCA BXOASAT TAKKe PETYJISITOPHBIE OSJIKU:

Cokpawenue: [Ca2+]i — BHYTPUKJICTOYHAS] KOHIIECHTPALIS Ca?t.

KaJIbMOJYJINH, ageHmwaTunkIaza u Ca’ -AT®aza B
MeMOpaHe Ca?"-neno [5, 6].

BaxxHbIMU y4acTHUKAMU MTPOLIECCOB Ca®*-curna-
JIM3allMY B KJIETKAX SIBJISIFOTCSI PelenTOphl curMa-1 —
JIMTaHAPEeTyJIMPYEMble MOJIEKYJISIDHBIE IIaliepOHbI B
MeMOpaHe  SHIOMIa3MaTUYECKOTO  pPeTUKYJIyMa,
MMeEIOIINEe YHUKAILHYIO UICTOPHIO, CTPYKTYPY 1 (hap-
MakoJjiormdeckuii mpoduns [10]. DTm perienTopbl
9KCIIPECCUPOBAHbl B KJETKaX pa3IWYHbIX TUIIOB,
BKJIIOYas KIETKM UMMYHHOI1 cucteMsl [ 10]. B3anmo-
JEHCTBYs C OeJIKaMU-MUILIEHSIMU, TAKUMU KaK MOH-
Hble KaHaJIbl ¥ PEeLeNTOPHI, PelleNTOpbl curMa-1 pe-
TYJNPYIOT MHOTHE KJIETOYHBIE IIPOIIECCHl B HOPME U
natonoruu [10, 11]. Tak, oOHapykKeHO, YTO B3aNMO-
JIEMCTBYSI C peuernTopaMyd WHO3UTOI-1,4,5-Tpudoc-
¢ara, peuenTopbl curMa-1 MOIYJIMPYIOT IIPOIECCHI
Ca?’-curHammsaummM B KJIETKaX — MOOWIM3ALMUIO
Ca®" u3 neno u Bxon Ca?™ us HapyxHoW cpensl [12].

PeuenTtopel curma-1 MMEOT OYE€Hb LIMPOKUI
dapmakosornueckuii npodunab. Ux aurannamMmu sB-
JISTIOTCS pa3]IMYHBIE II0 XMMWYECKOM CTPYKType M
¢dhapMaKoOJOTUIECKOMY ACUCTBUIO COEAUMHEHUS: aH-
TUAETIPECCAHThI, HEHPOJCNTUKY, aHAJIbIETUKH, TIPO-
TUBOCYIOPOXXHBIE M TMPOTUBOKAIIJIEBEIE CpeICTBa
[13].

PaHee Hamu ObLIO BIEpBBIE ITOKA3aHO, YTO aHTA-
TOHUCT PELIENITOPOB cCUTMa-1 HEMPONENITUK Trajore-
punoa (Ipou3BOIHOEe OyTMpodeHOHa) 3HAYNTEIILHO

+
NOIABJISIET MOOWIU3ALIUIO Ca2 13 OCII0 1 ACIT03aBU -
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CUMBII BXOH Caz+, BbI3bIBaeMble TUCYIbDUICONED-
KAllMMU  MUMMYHOMOJYJSITOpaMy  INIyTOKCUMOM®
(muHaTpUeBasi COJIb OKMCJIEHHOTO TiIyTaThuoHa ¢ d-
MeTa/UIoM B HaHOKoHLeHTpauuu, « DAPMA-BAM»,
Cankr-ITerepbypr) u MonaukcaHOM® (KOMILIEKC
DIYTOKCMMa M HyKJieo3uma uHo3nHa, «DAPMA-
BAM>) [14] u “HTUOUTOPAMU SHIOILIA3MATUYECKUX

Ca?"-AT®a3 TAIICUTAPTUHOM U IIMKJIOIbSI30HUKO-
BOM KMCJIOTO# [15] B mepuTOHEAIbHBIX MaKpodarax
KpBbIC.

I[)'IH IIOATBEPKACHUA ydaCTuA pPCUCIITOPOB CUT-

Ma-1 B peryisiimu Iero3aBUCHMOTO BXOma Ca’' B
Makpodarax nNpeacTaBisiyioCh 1ieJIecoOOpa3HbIM UC-
CJIEIOBATh BIIMSTHUE IPYTOrO, CTPYKTYPHO OTJIMYHOTO

aHTATOHICTA PeleNTOpOB curMa-1 Ha Ca**-orsersl,
WHAYLIMPYEMbIE TTTyTOKCUMOM M MOJIUKCAaHOM, a TaK-
>K€ TaliCUTapruHOM M LIMKJIOMbSI30HUKOBOM KUCJIO-
TOU B IEPUTOHEATBLHBIX MaKpodarax KpbIC, 9TO 1 CO-
CTaBWJIO MPEAMET HACTOSIIIETO UCCIEN0BAHMS.

B skcrniepuMeHTax UCIIONb30Bakd aHTATOHUCT pe-
LenTopoB curma-1 — HeliponenTuk heHOTUa3uHO-
BOTO psia XJOPIpoMa3uH (aMUHa3WH, TOPa3WH)
[16], IMUPOKO MCITONB3YyEMBI IJIST JIEUEHUSI IIU30-
dpeHUn.

MATEPUAJIBI U METO/bI

Bbinenenne U KyJIbTHBHPOBAHNE NMEPUTOHEATbHBIX
Makpogaros. DKCIIEpUMEHTHI MTPOBOAMIN Ha KYJIb-
TUBUPYEMBIX PE3UIEHTHBIX IEPUTOHEATbHBIX MaK-
podarax KpbeIic TuHuM Wistar.

PesunenTHbie Makpodaru BbIICISIIN U3 TIEPUTO-
HeaJIbHOM MOoJIocTU Kpbic Maccoil 180—250 T mo me-
Tomy, onmucanHomy pasee [17, 18]. Cpasy mocJie BbI-
JIeJIeHUST KJIeTKUA uMen ceprudeckyio ¢hopmy (nua-
MeTp 10—20 mMxm). CycrneH3UI0 KJIeTOK ITOMEIIaan B
OakmneuyaTku, coaepxalllMe KBaplieBble CTeKJia pa3-
mepoM 10 X 10 mm. KimeTkn Ha cTekIiax KyJbTUBUPO-
BaJIi B TeUeHME OOHUX-TpeX cyToK npu 37°C B cpene
199 (pH 7.2), conepxareit 20% CBIBOPOTKHA KPOBU
6bika, TnyramuH (3%), nenuumanud (100 Ex/mn) u
crpentomuiivH (100 mr/mi). TecT Ha a-HadTUIICTE -
pasy [19] mmokazan, yTo no MeHblIeil mepe 96% Kie-
TOK B MOHOCJIOSIX OBLITM Makpogarammu.

DKcnepuMeHThl MPOBOAWIM TMPU KOMHATHO
teMmrepatype (22—24°C) yepe3 ogHU-IBOE CYTOK I10-
cJie Havajla KyJIbTUBUPOBaHUS KJeToK. KBapiieBbie
cTeKJa ¢ KJIeTKaMM TMoMelllaid B 3KCIepuMeHTab-
HYIO KaMepy, 3al0JIHEHHYI0 (DU3UO0JIOTUYECKUM pac-
TBOPOM CJieIylolero MoHHoro coctaBa: 140 MM Na-
Cl, 5 MM KCl, 1 MM CaCl,, 1 MM MgCl, n 5 MM
HEPES-NaOH, pH 7.3—7.4. beckanbueBasi cpena
oTJIn4anack TeM, 4yto conepxana 0 MM CaCl, n 1 MM
OI'TA.

HMcrnonb3oBanu peakTuBbl prupMbl Sigma-Aldrich
(CIA). Matounsie pactBopbl Fura-2AM (1 MM),
UKJIOIbI30HUKOM KMCIOTH (10 MM) 1 Tanicurapru-
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Ha (0.5 MM) roToBMIM B mUMeTHIICYIbdoKkcune. Ma-
TOYHBIM PacTBOP XJIOpIIpoMa3uHa (25 Mr/mi) roTo-
Bunu B Boze. [Ipemaparhbl TTIYyTOKCUM U MOJIMKCAH
ObUIM mpenocTaBieHbl dupmoit DPAPMA-BAM
(Cankrt-IleTepOypr). MaToyHble pacTBOPHI TJIYyTOK-
cuma (50 mr/mi) u MmonukcaHa (50 MI/MJT) TOTOBWIIN
B BOJIE.

WN3mepeHnde  BHYTPUKJIETOYHOH  KOHIIEHTPAIMH
Ca?". st u3aMepeHUsT BHYTPUKIIETOUHOM KOHIIEH-
Tpanunu Ca’* ([Caz+]i), HWCIOJb30BaIn yopec-
eHTHbIN 30HA Fura-2AM (Sigma-Aldrich, CIIA).
Makpodaru UTHKyOMpoBaau B TedeHUe 45 MUH TIpU
22—24°C B ¢u3MOIOTMIYECKOM pacTBOpE, comepKa-
meM 2 MKM Fura-2AM. Crekia ¢ okpalnreHHBIMHA
KJIETKaMH OTMBIBAJIN (PU3NOTOTUISCKUM PACTBOPOM
U TIEPEHOCUITH B 93KCIIEPUMEHTAIILHYIO KaMepy hI1yo-
pecueHTHOro Mukpockormna Leica DM 4000B (Leica
Microsystems, ['epmanust). Bo3oy:xknenue diyopec-
LIEHIMU OOBEKTa MPOU3BOAWIN TPU IJIMHAX BOJIH
340 n 380 HM gyepe3 0OBEKTUB MUKpOcKoTa. J1is BbI-
JleJIeHUsI COOTBETCTBYIOIIMX YYaCTKOB CIIEKTpa MC-
MOJIL30BAJIU Y3KOIOJIOCHBIE ONTUYECKUE (DVIILTPHI.
DOMUCCUIO PETUCTPUPOBAIM TPU JINHE BOJIHBI
510 HM TIpU TIOMOIIX CHEUNATU3UPOBAHHON BUICO-
kaMmepsl Leica DFC340FX. [l ynpaBieHus 9KCITe-
PUMEHTOM UCHOIb30BaIN CUCTEMY 00pabOTKU N300~
paxxenus Imagel (mmarua Micro-Manager 1.4).

Pe3ynbraToM M3MEpeHUil SBISIOCH OTHOIIEHUE
WHTEHCUBHOCTeH iyopecueHuuu Fura-2AM nipu
00JIy4eHUM CBETOM C IJIMHOI BOJIHBI 340 HM K WH-
TEHCUBHOCTH (PIYOPECHECHIIMU TIPU OOJIydeHUH CBE-
TOM C JUIMHOM BOJHBI 380 HM (F340/F3g¢), Tie F349 —
WHTEHCUBHOCTh iryopecuieHuun Fura-2AM, cBsi-

+
3anHOTO ¢ CaZ , @ F33) — MHTEHCUBHOCTD (piryopec-

neHuuun Fura-2AM, He ¢CBSI3aHHOTO C Ca2+, oTpaxa-
folllee U3MEHEHUS [Caz+] i B KJIETKaX BO BpeMs U3Me-
pennii [20, 21]. Hdas m3bexxkaHuss (GpOTOBBITOPAHUS

U3MEpPEeHUsT IPOBOIVIN Yepe3 Kaxkanlie 20 ¢, o6aydyas
00BeKT B TeueHune 2 ¢. B sxkcnepmMeHTax IIpUMeHSIITN

o0bexTuB 10X ¢ amepTypoii 8 MM. 3HaYECHUS [Caz+]i
paccuuThIBaIY IO ypaBHeHUIO I puHKeBUya [22].

CraTHCTHYECKHIi aHAIM3 TIPOBOAMIINA C IIPUMEHE-
HueM t-kputepust CteloneHTa. JlaHHbBIC TpeIcTaBiIe-
HBI B BUAE CPEIHEro M CTAHIAPTHOI'O OTKJIOHEHMS.
HocroBepubiMu cuntanu pasmmums mpu p < 0.05. Ha
pUCYHKaX TIPEACTABI€HbI PE3YJbTAaThl TUITUYHBIX
SKCIEPUMEHTOB.

PE3YJIbTATbBI 1 OBCYXIEHHUE

B KOHTPOJIBHBIX 3KCIIEpUMEHTax ObLIO TTOKa3aHo,
4TO MHKyOauus makpodaros B TedeHue 20 MUH C
100 Mxr/Ma rayrokeuma (puc. la) mwam 100 MKr/Min
MoJIMKcaHa (puc. 2a) B 0eCKaJIbLIUEBOI cpelie BbI3bI-

BaeT MEIJICHHO HapacTalolliee yBeJIU4YeHUe [Caz+]i,
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Puc. 1. BiusiHue xjioprpomMa3uHa Ha yBeJIu4eHue [Ca2 ]; B Makpodarax Kpbic, BEI3bIBAEMOE ITTyTOKCUMOM: (@) — Makpodaru
MHKyOupoBaiau B TedeHre 20 MuH B ripucytctBur 100 MKT/MJI IJIyTOKCMMAa B HOMUHAJIBHO GeCKallbLIUeBOM cpelie, 3aTeM BXOI
Ca?" VHUIIMUPOBAJIM BBEIEHUEM B HApyXHYIO cpeny 2 MM Ca2+; (6) — KJIETKM IIpeaBapUTeIbHO MHKYOMPOBAIN B TeUCHUE
10 MuH ¢ 25 MKT/MJI XJIOpIIpoMa3uHa B OecKalbIIMeBOI cpene, 3areM no6aisii 100 MKr/mit rimyTokcuma, yepe3 20 MUH BXOJ

Ca?* VHULMMPOBAJIM BBEICHUEM B HapyXHYyI0 cpeny 2 MM Ca%*. Mo ocu OpIMHAT — OTHOIIEHWE WHTEHCUBHOCTEH
dayopecuenunn Fura-2AM F34/ F3g) Tpy InvHaX BOJIH Bo30yxkaaromero usaydeHus 340 u 380 HM COOTBETCTBEHHO, TI0 OCH

abcmycc — BpeMmsi. Kaxmast peructpaius mojrydeHa st rpyrmbl n3 40—50 KIIETOK U TTpeACTaBIIsieT COO0M TUTTMYIHBIM BapUaHT

13 IECTU-BOCbMU HE3aBUCUMBbBIX SKCIIEPUMEHTOB.

oTpaxaroliee MOOUIM3ALINIO Ca’?" us BHYTPUKIIE-
TOYHBIX Jgero. B cpenHeM (1 = 6 11 KaXXa0ro U3 Ipe-
napaTtoB) yepe3 20 MUH MmocJie 100aBJIEHUSI aTeHTOB

BeJIMUMHA [Ca2+]i YBEJIMUMBAJIACh OT 0a3aJibHOTO

ypoBHs, paBHoro 90 * 18 HM, no 135 = 18 HM mis
miyrokenMa 1 134 + 20 eM mis monmkcaHa. Ilpu

BBEICHMM B Hapy:KHYIO cpeny 2 MM Ca?" Habmona-
JIOCh JajibHeMllee IMOBBILICHUE [Ca2+]i , OTpaxaro-

Iee JIEM03aBUCUMBIM  BXOI ca’t B LIUTO30JIb

_ 2+
(puc. la, 2a). B cpeanem (n = 6) ysenuuenue [Ca”"|;
BO BpeMs BXona Ca?" cocraBumo 223 + 22 u

202 = 20 HM 11 TIIyTOKCMMa ¥ MOJIMKCaHAa COOTBET-
CTBEHHO.

B Hammx skcnepuMeHTax BIiepBbIe ObLIO OOHApPY-
KEHO, YTO MpernHKyOalrss Makpodaros ¢ 25 MKT/MI
xmaopripoMasnHa B TedeHne 10 MuH no BBemeHus 100

MKT/MJI TJyTOKCHMa MPUBOAWIIA K 3HAUUTEIbHOMY

MOIABJIEHUIO KaK MOOWIN3alluu Cat us merio (Ha

58.5+4.6%,n=7), Tak 1 NOCCAYIOIIETO NeTIO3aBU -
+

CHIMOTO BXoda Ca’'s KieTky (Ha 59.1 £ 6.1%,n=717),

WHIYLHAPYEMBIX TTyTOKCUMOM (puc. 10). CxonHble

JaHHble ObUIM IIOJYYEeHBI B OIIbITAX IO BJIMSIHUIO

25 MKT/MJI XJIOpIpOM3aHua Ha Ca2+-OTB€TH, BBI3BI-
Baemble 100 MKr/Mi1 moiukcaHa (puc. 20). B cpen-
HeM (n = 8) XJIOPIIPOMAa3WH BBI3bIBAJ TMOJABICHUE
MOOWIN3auNA Ca’tus nerio Ha 43.2 + 8.9% v onas-

JleHMe merosaBucuMoro sxoma Ca’’ B KieTky Ha
59.2 £ 9.2%, MHIYIUPOBAaHHBIX MOJIUKCAHOM.

Hob6asnenue 0.5 MKM Ttaricurapruta K Makpoda-
ramM, HaxonsIumMcs B OeCKajblIUEBOU Cpele, BbI3bI-

+
BaeT HE3HAYUTEIIbHOE YBEIIMUCHIE [Ca2 ];, oTpaxka-

+
romee MO6I/IJ'H/I33.LH/IIO C8.2 N3 BHYTPUKICTOYHBIX

BUO®U3NKA TomM 66 Nel 2021
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Puc. 2. BausiHue xjoprnpoMasruHa Ha yBeJIUYeHUe [Ca2 ]; B Makpodarax KpbIC, BbI3bIBAEMOE MOJIMKCAHOM: (a) — MaKpodaru
UHKYOMpoBasK B TedeHue 20 MuH B mpucytctBuu 100 MKr/mi1 MOJIMKCaHa B HOMUHAJIBHO OeCKaIbLUeBOM cpelie, 3aTeM BXO/I

Ca?* VHUILIMMPOBAJIM BBEICHUEM B HapyXHYIO cpeny 2 MM Ca2+; (0) — KJIeTKM IpeaBapUTeIbHO MHKYOMPOBAIN B TeUCHUE
10 MuH ¢ 25 MKT/MJI XJIOPTIpOMa3nHa B OeCKaIbIIMEBOM cpene, 3aTeM qobasisu 100 MKT/mMn MomkcaHa, yepe3 20 MUH BXOI

Ca?t WHULIMUPOBAJIM BBEIEHUEM B HapyxXHylo cpeny 2 MM Ca%". o ocu OpIMHAT — OTHOIIEHUE MHTEHCUBHOCTEM
dayopecuenunu Fura-2AM F34/ Fsg Tpy A7MHAX BOJH Bo30yxaaowero uzaydeHust 340 u 380 HM COOTBETCTBEHHO, IO OCU

abcumcc — BpeMsl.

Ca?"-neno (puc. 3a). B cpeognem (n = 7) yBenuueHue
[Ca2+]i BO BpeMsl (pa3pl MOOWIM3ALIMM COCTaBUJIO
26 £ 7 1uM (puc. 3a). [1pu nocnenyroieM BBEASHUU B
HapyxXHYyIo cpeny 2 MM Ca’" Habmonasncs nenozasu-
CUMBIN BXOI Ca’t s ouTo30b (puc. 3a). B cpeqnem
(n=7) yBeIImueHne [CaZ+]i BO BpeMsI BXoJa Ca®" co-

craBuiio 160.2 = 20.5 HM. CxonHble pe3yabTaThl MBI
MOJIYYUWJIU TIPU Ucmoab3oBaHUU 10 MKM LIUKJTOTIbSI-
30HUKOBOW KMCHOTHI (puc. 4a). B cpennem (n = 7)

yBeJIMYCHIE [Caz+]i, oTpaxarollee MOOMIN3ALUIO

Ca®" us BHYTPUKIIETOUHBIX Caz+—z[eno, COCTaBUJIO
37.8 £ 9.8 HM, a yBe1nueHue [Caz+]i BO BpeMs JeTI0-

3aBUCHUMOTO BXOIa Ca?* coctasuio 150.2 + 23.7 uM.

MEI BriepBble OOHAPYXXKWJIM, YTO IIPEMHKYOAIIMs
MakpodaroB ¢ 25 MKT/MJI XJIOpIIpOMa3Ha B HOMU-
HaJIbHO OecKaJIblIeBOM cpene B TedeHne 10 MUH 1o

BUODU3UKA Ne 1
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BBeneHus 0.5 MKM TancurapriuHa BbI3BIBAET 3HAUU -
TeJbHOE TToAaBJIeHe 00eunx a3 Ca2+—0TBeTa, WHIY-
I[APOBAaHHOTO TamcurapruHoM (puc. 30). Taxk, 1o-
JaBjeHUEe (a3l MOOUIIU3ALIHA Ca?" us3 neno cocra-
BuJio 59.3 £ 8.2% (n = 7), a neno3aBUCUMOTO BXOa

Ca?™ — 68.2 + 10.4% (n = 7). CxonHble pe3yJbTaThbl
ObLIU MOJIyYSHHBI B OIIbITaX C MpuMeHeHueM 10 MKM
LUKJIOMbSI30HUKOBOM KMCIIOTH (puc. 46). [Tomasie-

HUE XJIOPITPOMAa3MHOM MOOUIIN3ALINU Ca?" u3 nemo
coctaBuiio 40.2 + 9.1 % (n = 7), a nogaBJieHUE JIeTIO-
3aBucumoro Bxona Ca™ — 63.4+ 11.5% (n=17).
Takum obpa3zoM, B HacToslIel paboTe MbI Bep-
BbI€ Ha TIEPUTOHEATBHBIX MaKpodarax KpbIC OKa3a-

JIU, YTO aHTaTOHUCT pelenTOPOB curMa-1 — Heipo-
JIENTUK (PEeHOTHMA3MHOBOIO psijia XJIOPIPOMAa3uH —

+
TMOIABJISIET MOOWIN3ALINIO Ca?t us JIETIO M IETI03aBU-

o +
CHUMBbIN BXOI Ca2 , BBIBbIBA€EMbIC TJTYTOKCUMOM HJIN
MOJIMKCAaHOM, a TAKXKE TalICUTapIruHOM M ITUKJIOITbA -
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Puc. 3. BausgHue xjopripoMasuHa Ha Caz+—0TBCTbI, BbI3bIBa€Mble TallCUTapTMHOM B Makpodarax: (a) — KIeTKHU

crumynupoBaiu 0.5 MkM TarncurapriHa B HOMUHaJIBHO GeCKaIbIIUEBOM cpejie, 3aTeM BXOJT Ca?t VHULMUPOBAIN BBEICHUEM
+

B HapyxXHylo cpeay 2 MM Ca? ; (6) — makpodaru TmpeaBapUTeIbHO WHKYOUpOBaIM B TedeHue 10 MMH ¢ 25 MKT/MII

XJIOpIIpOoMa3rHa B OecKablIMeBOI cpede, 3aTeM qo0aBisiv 0.5 MKM Tarmcurapruia, mocje 4ero BXO. Ca*" WHULIMAPOBAJIN

BBeJCHUEM B HapyxHyIo cpeny 2 MM Ca2*. Mo ocu OpAVHAT — OTHOIIIEHWE UHTeHCUBHOCTEW ¢yopecueHmu Fura-2AM
F340/ F380 IpY JUTMHAX BOJIH Bo30Oyxaaroero nanydeHust 340 u 380 HM COOTBETCTBEHHO, ITO OCH aOCLIUCC — BPeMSI.

30HUKOBOM KHUCIOTOIl B Makpodarax. Pe3ymbTaThl
COIJIaCyIOTCSl C JAaHHBIMU JPYTHUX aBTOPOB, KOTOPHIE
OOHaAPYKUJIN, UTO XJIOPIIPOMA3UH MOJABIISIET MOOM -

+ .
JIA3ALUIO Ca?t us JIETNO U TIOCNIEeAYIONIUil 1er03aBU-

. +

cumbiii Bxon Ca? , BeI3piBaeMble AT® wnu tarcu-
raprMHOM, B KJIeTKaX Jeiiko3a delloBeKa (JTMHUS
HL-60) [23] v uHrMOUpyeT NEIO3aBUCUMBIN BXOJ

Ca’", WHIYLIUPYEMbIid OpaiuKUHUHOM WM TarlCu-
rapruHoM B KJIETKaX (DeOXpOMOLIMTOMBI KpbIC (JIU-
Husa PC12) [24]. O6HapyKeHO TaKKe, 9TO aHTarOHM-
cThl curMa- 1 petenTtopos (BD1063 1 BD1047) unru-

OMpPYIOT BXO[, Ca2+, WHAYLIMPYEMBI TUCTAMWUHOM B
SHJOTETUATBHBIX KJIETKax TOJKOXHOW BEHBbl HOTHU
yemoBeka [25]. Kpome Ttoro, uszBecTHO [26], 4TO
XJIOPITPOMa3WH WHTUOUPYET TMOTEHIIMAI3aBUCUMBIC

+
Ca2 -KaHaJIbl B KJICTKAaX pa3HbIX TUIIOB.

PesynbraTthl HacToseit u 6ojiee paHHUX PadoT
[14, 27] o momaBiIeHMM TUTaHAAMU PELEITOPOB CUT-

+
ma-1 Ca? -OTBETOB, BBIZBIBAEMBIX TJTYyTOKCUMOM U
MOJIMKCAaHOM B Makpodarax, CBUIETEILCTBYIOT 00

YJaCTUU PEIeNTOPOB CUTMa-1 B KOMIUIEKCHOM CUT-
HaJILHOM KacKaje, 3allyCKaeMoOM TJTyTOKCUMOM WJIN
MOJMKCAHOM W MPUBOISIIEM K YBEIUYECHUIO [Ca2+]i
B NIEpUTOHEATbHBIX MaKpodarax Kpbeic. Pe3yabraTh
YKa3bIBaIOT TaKKe Ha HEXKeJIaTeJIbHOCTh COBMECTHO-
ro TIpUMEHEHMs B KITMHMYECKOM MpaKTUKe Iperapa-
TOB TJIYTOKCUM WU MOJIMKCAaH W HEWpoJIeNTUKa
XJIOPIIpOMa3unHa.

INomydeHHbIe HaMW OaHHBIE CBUIETEIHLCTBYIOT
TakxXXe 00 yJacTUU PelLieNITOPOB CUTMa- 1 B peryasiuuu

JCIIO3aBUCUMOTO BXOJda C3.2+, MHAYIUPYEMOIO OU-
CYJ'II)(I)I/II[COZ[CP)KEIH_[I/IMI/I MMMYHOMOAYJIATOpaMn U

MHTUOUTOpaMU SHAOMIa3MaTUIECKUX C32+—AT(l)a3,
B MIepUTOHEATbHBIX MaKpodarax KpbIC ¥ MO3BOJISTIOT
paccMaTpuBaTh peleNTOPhl cUrMa-1 B Ka4ecTBe HO-
BOIO PETYJISITOPHOTO KOMIIOHEHTA CUTHAJbHOTO

KOMILIEKCa fero3aBucumoro Bxoxa Ca2' B MaKpo-
¢arax. Peuienrtopsl curmMa-1 MOTyT BAUSTH Ha JIEMO-

o +
3aBUCHUMbIN BXO[ Ca2 , peryjampysa CBsA3bIBaHUEC
MEXITY OCHOBHBIMHN KOMITOHCHTAMMH 0GEJIKOBOTO KOM-

BUODU3NKA TomM 66 Ne 1l 2021
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Puc. 4. BnusiHue xyiopripoMa3uHa Ha C8.2+-OTBCTI)I, BBI3BIBAEMbIE ITUKJIOITBSI30HMKOBOM KUCJIOTON B Makpodarax: (a) —

KJIeTKU cTUMyaupoBaiu 10 MKM LIMKIONbSI30HMKOBOM KMCIOTHI B HOMMHAJIBHO OecKajbllMeBOil cpede, 3ateM Bxon Ca

2+

WHUIIMMPOBAJIA BBEACHUEM B HapYyKHYIO cpeay 2 MM Ca2+; (6) — makpodaru mpeaBapuTeIbHO MHKYOUPOBAIN B TEYECHUE
10 MuH c 25 MKT/MJ XJIOpIIpOoMa3rHa B OeCKaJIbIIUEBOI cpefe, 3ateM mo6aBisiv 10 MKM LIUKIIOITBSI30HUKOBOM KUCIIOTHI,

MOCJie Yero BXOII Ca®*

VWHULIMAPOBAIM BBENEHUEM B HapyxXHylo cpeay 2 MM Ca®*. Mo ocu OpIWHAT — OTHOIIEHUE

MHTEHCUBHOCTEN (ayopecuenunn Fura-2AM  F340/F35) TIpA JUIMHAaX BOJH BO30yxknaromero uanydeHus 340 m 380 HM

COOTBETCTBEHHO, ITO OCH abciycc — BpEMmsI.

Iiekca femno3asucumoro Bxoma Ca’’ — Genxamu
STIM1 B MmeMOpaHe 3HIOIIA3MAaTUIECKOTO PETUKY-
ayma u Orail B mnazmanemme [28].
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Sigma-1 Receptor Ligand Chlorpromazine Attenuates Store-Dependent Caz* Entry
in Peritoneal Macrophages

L.S. Milenina*, Z.1. Krutetskaya*, V.G. Antonov**, and N.I. Krutetskaya*

*Saint- Petersburg State University, Universitetskaya nab. 7/9, Saint- Petersburg, 199034 Russia

**S.M. Kirov Military Medical Academy, ul. Akademika Lebedeva 6, Saint- Petersburg, 194044 Russia

Using Fura-2AM, a fluorescent Ca?" indicator, we have shown for the first time that the sigma-1 receptor
antagonist - neuroleptic chlorpromazine - significantly inhibits the store-dependent Ca®*entry induced by
immunomodulators glutoxim as well as molixan and endoplasmic reticulum Ca?"-ATPase inhibitors
thapsigargin and cyclopiazonic acid in rat peritoneal macrophages. The results suggest the involvement of sig-
ma-1 receptors in the regulation of store-dependent Ca®" entry in macrophages.

Keywords: sigma- 1 receptors, store-dependent Ca®" entry, macrophages
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