9244 TR LDOE—DHMRRICE 1T SR BIREREROMEEH
BIRRAFSEE (i 1B (TN ZERFE FEFH)
FRBIEE EE T (PRZERRFE
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HIER C a 2T 2848 T (YFY VY R{EAT. M Catgin. HENa & 2K
D) T LA EEERRT 5 LB A LRI —BEDOR S delayed afterdepolari-
zation (DAD) 4L 2, DADMN aF v RN OBMBEEMICET 5 L GEEOEHE
frd 2 hbBKES triggered activity (TA) WREL. LETERETHLLER L.
DEHAIECLERAL LTHEEhs22ic b, DADRT AZEEMEEXER
Tl —@HEAM £ EH transient inward current (It1) & L THN S, BIEIOARHFE
BRicBW Tk, BRETOY T2y a4y (Mg) BE10mMT. ChH6DAD®R
TA%. 2L TChbo0REICH2MBHNCaBELR (Cabo vy P LTHE)
EEBICHHT R L A2BELE. SHEIZ. MgDZh s OIARIREAD . MR »
B, HIWEHIRAN KB 20,02 I DEREICTAENTEI R 2%,

(@) '

EARIZELEY POEHLDERE (2355 -1) Ick DL R — L0 EHllnt
v, BERIZES Sy FExy NERIC K 3 EBBREMBEEICIDHEL 2o BNy
FABICIEMERAC a B 2ARIcT 2%200.5mM CazfnE, I FHRFFEML
-45mV &1 +100mV Bl EOBSE/SL A (FEERR 100~200msec, $E 0.5~2Hz) %5
Z2EH%. BUTOEMICELZBICHER L & DIcHET 2 IREEONM B & L Tt
XNz, Ry NABOMgiBE4£0, 2.5, 5, 10mMEEfEE. I ~OBE
EBELE, ABRYTI ANy FEE (—AEBOBHBTCafdf. I+ BRB_AFBT
MgH&#) Ic&kD. Mg DMREREIPDE,

[(EReEER)

By FABOMgBE2Ya2Hd 1 0mMETEX FERTIX. YuTIn OFKGE
MIZEEThoEN. MgBEICEERRAILTEELE, XHic. By NARMgIRE
ArolicfforF . NMEMgEE£0.5mM»5 1 0 mMiciEML 2 HE. KRR
W2 .5MIEELE, —FH. Y7 M\ FEMICKZERD LEOT -5 %2XFLE, Th
BOF — ¥ IEMg A » B B 2 L THIRA» S bR C aBE %M 57T
ANEHL L AEIRIET B,
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9244 TR Y LOE—LEHHRBISE T SR EIRIEFARBEORFRA
Bt SE Fig A (PRNZEREXE KBUER)
EFRIZE BE T (PRZEEXZP)

Rii. ?7Axy0ua4Fy (MTMg) REELERBAGRICE T 2E 2 OEEL OME
FEEBIhTWAS [1] . e iBERHEE (BIMEOERE. AR, &iMEPK
mEREE) TMgRZRBHPEFEEL . MeHiAREOFRAENRE IR TS, FlXIX.
AMOHEEREZHMRAM s BE5ICED . FRR/FIECTECEOFBAMNELA TV S
[2] o LDPLMEDZDEIRMABIRIEANLE DL IR AN_ALIcE DML, &
EE{HH>TWEaEN, '
BIE DA [3] I2BWTIE. Mg ORABIRIEA £ 0 EALIEF L FOBEL -
Bz AwWT. UTicRR2ERE2"TE,

UXYYZEAT. SECaz@. H2VWIENENa 23K 2BPEEAEHTT.
LI EHEETRNET 3 L HBELZIC—BEDOBROHE delayed afterdepolarization
(DAD) WEL %, ThBDERFIIWITNOMBENICHIENCaRE ([Cal i) %1
mxgsze»5,. DADE [Cal i b OBEEPHMIhTE~Z, DADMPNaF ¥R
B LOBRIBEEMICET 52, CEEOEHEM T 2 b b BHEEFtriggered activity
(TA) PREEL. IBRO—F L% 5, BEVNEEERTIZCNHSDAD, TARINL
rLTiREhazicinsd, In3MilBRCaAt vAROER., B/ EiE (SR) »
b5CaAFvpiREMtIcHEEh, Na-CaXlBiEs 3WidCaFEbIBEiRaE 1
FUF v aANOEELICED . FlIERBIZNhBEEIXOGRTWSE [4-6] , HBx OWIR
KBWTIZ. CaBHLEABEBICENWT. SHERR (5Hz) #ICEUEZDADE.
TARXNTHZMg OMEEAN . HEMgEES mMTEALNT. 10nMTIERERE
THBEILWbPoE, DENMgOWMHMRIIBEREETH o2, DEICDADODIE
Eichs [Cal iOBNEEBHICOWTHMICKRETT 2 20ic. B— OO REMEE
KB %1707, DADIBEEMNEEERTIXFME & BICHET 2R EDO—BEHAM &
E % transient inward current (I+i) ELTHIZ, COInDEB\LEEEZNELO
mM MgiXEEIHFLZ, T5I0EMmMlas izl . fura-2/AM2E#H L. Ca

PPV MIHTOIMEDMREZMELEZLZA. MBI 0mM MgldE£icCa b
SV M EWMBLE, LEM>TIhEDEBRERIE. MRMNIEML ZM g HREH»
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RAERO—ETH2 In2FREIWHL. L2LZORAL 2 5#MIRAC aREXSH%
MXBFRAEZHETBHILERLE,

LpPL2A6. MghRUTHIBENA»EOML DM, The bEZBERL TR S
B DOPHTRATH B, THIARANPEH LTHIE. SROCamDRAA. BHIEAIC
PEEZEX50P. ThELERROBAFT VF v RN 2T UV I T50». CaFri
WADHER? KHNOERIL ? EVRARL L TTATE S, 22 TM g OHAEIRIER
DEDAHZX L% RBEDICIE. MIBAEREELERL T, HRAOMgBEL2 Y
POV UTHELWBITETOLEND 5, AMATREE TV Y IANy FEBERTE
BAMgRELZRLIE T I HERMLEBAMgBE L OBREFEE, L Tl
PEREZEDODD I T ANy FEBEZAWAER DT oA, T2bb—HFOEBTH
RACaR#H&ZT>TIn%FERL. Mg2EUTMADEBTED I 1 OMHEIZHANRE,

2. 1 HBE—-0OERMBOIER
BoDEBMRIZENLVEY MOEBE D BRLEEICE DGR, EFMICIZ. ELVEY
heX 7% )b (60ng/keldE) MREBTCHRIBL. RELLEBEZRE. S5V MV TiE
WMEEICTIIY > -1 (0.1ng/nl) 28U Ca¥ (0 — R (uM: NaCl 140, KCI
5.4, MgClz. 0.5, glucose 10, HEPES 5; pH=7.2) T10~2053EHRL 7=, ZOHRLIES
PRTEFE (mM: KC1 24, glutamic acid 70. taurine 10, oxalic acid 10. KH2P0s 5.

HEPES 5. glucose 11, EGTA 0.5; pH=7.4) DHICEE. SHBEIZIHL TLEQOMEB/ N 2
D. BB THEEL. Mlazoiider, EBRIE (FEYL.20]) BY10- FiRickD.

2~3ml /FIEETHERLE ERIT 36~37<C T\, MIRHNM g BEDO R EER
([dMgCle 2 ABE 1 OmMIC L TfT» %,

2. 2 MREFEBREEEZEER
BERIZERBERICEIDERAEBESPICLAENYF ISV THOMNEBTHD . 2hi
HiltAIcCaARMZELCE LD B 7= CaCl: BEZ0.TaME L. X 5ICEGTAZEE D+
SO—D0.1oM% &A% (oM: KOH 100, KC1 20, NaCl 10, ATP-K> 5. glucose 10.
aspartate 100, CaClz 0.7, EGTA 0.1, HEPES 10; pH=7.2) T~ L TERALE, COE
B (EH2~4MQ) #FLTAMSE (Nikon, Diaphot) TICHIMEZMICIL HT. BV
ExmxERLE L MREXRTOMIC giga-ohn OFERTOBENTEL =ik, MWRE

(<-50cm Hz0) ZM0X CHEMRIRAZ8ED . ERAR L ARAEEZEET I IcLD . il
PEMZRRL L, BEHEMIIAUCEELZ L URSEITER (FiRRM100s. FIEEE
Hz) #fTn, FES L, 2 BHEEMITEEICEE L ZBEEUEERHEES (List
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Electronics. EPC-7) 2k DR L%, & 5 I MEMEEERS LROE/IC LD Fun.
RIFER (Vu. -40~-50mV) 25 +100mV L EDRIE/ NIV R (FFGERERI100~200ms . 3§
B0.5~21z) 252 TIT27%. ¥7 W Ny FEBRER TR _AEOEBOMgEELX 10
nMIZUTEREZT 2=, 2B, BRBOMD A F VX LR LARTH 2., BEL L
BEHIET -4 La—-4%— (Teac, RD-100T) ic& DB L. ChiF - Y EAENHE
(Macintosh, MacLab/8) 2k DB L 7. 5 —¥1d Mean+SD) TRL. HEEOREW
unpaired t-test 12k D p<0.05 ZHoCHEEZHLD LHEL =,

3.1 I+t

JEENL % -40~-50mV ICERFF L. 100~200ms DA X2BSHB/SIL R (>1000V) 25 % .
HU -40~-500V [CRET L AME X OESBFOEFHEFBHEENSE (Fig. 1) ., 2hy
It THD. ZOBEBOFEEIIAFBLA~9H zDFEEIZHS [3] o —MICTr TBD
BREPEWEZOIREZE L. WO I PE—210ET 3 EFTORKM (tine to
peak) 1ZEMI 5[5, 7, 8],

Fig. 2ICi3RFEN (V) 450V o DEEMAFEFELE 200ns OS5 &N
WA (Ve) 25z -45uV 27507 Ny 7 UERICESREINE I+ 2579, Fig.
SAIZIZ T+ OKEX (NHAETHBEDTIAF AT RBELEL) & Ve LOH
%, AXBIcIZ time to peak & V¢ L DEEETRT. It 1 Ve=+8V AATE
KEERLUZH . tine to peak |& Ve e dlTWLL A,

I+ OREL KU ZD tine to peak Z{RFENM (Vu) COBMREIEFig. 4107
NTWwa, Vu % -45nV 5 -dnV X TEX T 100ms D 1000V OBSE/NIN X %25
ZEBE. COMBERCBWTIZ. Ve=-240V T I+ OFEIIR AL Z -7, tine
to peak Ve PRSEAICBITIBICONTEEL =,

3.2 ERyIMMgEEEL I EOME

MR AHEL OETHRREL DI, AMARICBW UL OZERERICENT I 25
BT H2DICERy PADCaBEA20. TmMic#iIL. X512 EGTA 20. 1 mMe#E
PLTWE, TholdMlENCaBHZ2BETIRHTHLLEDbhE, LMALIDOER
v PABICIEMgIZE&EFNTnwaWn, EXy FAPSHIRANL 4 P ILBL T L
ThiZ. EXy FAMERBEZWA WS L ELI AL &, I+ OFERME (HXT5 %
TORME) ZEXY FAMgBRENEWELERTZ2Z A FHEINS, 2826IE. —
RRICHIRRIE I+ 2 HRIEDERNICHET 5, I110 tine to peak ZEMHRL 2H 6IRIES
WEIZHEML . A THIC tine to peak ZHERLIREZBA L. A ERLUTCHED X
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BDTHbo ThHEPOMgHHIENDNEEC a/BEZP L TORATHIEAEZET 2%
BIX. HE2VITHIIRACaBELZBY L THHEMELZNE T I2ERAELET 22613,
By FAMgBEICHALT I OREREAERET 2L (T2bBREETORMEE
HEETEZL) BWEZXDBNhS,

Fig. 6icidb <y FAMgIBE (0. 2.5. 5. 10uM) & I+ OFGERME ORMR%E
7Y (BHOH) » COBEMINIEICIE 0.5mM Mg%(2&8ATWS, BICRT L DI,
FEFERY FAMgBEICEAILT I+ OFRREEIEERELZ, fIXIIEXy FAME
BENMEYOOBE. I id 106.7£49.78 (n=6) FHEL =25, MgiBEN 1 0 mMD
& 350.0%180.8F) (n=3) &#3. SEHREL =, —FH. MRNBEOMgBEER2E»H
10mMTERL., EXy FAMgBERYOIRR EFETIEZRBBLABE. In
OFHRRENZ273.3£179. 18 (n=9) LHIRABEMg/BENO.5 mMDBELHBRLTH
HICEELZ (p<0.05) (Fig. 6N@®E) . DREFIAFig. TITRT ., ZOF
BCBWTRIARELCEERTSETODUEEELE, Fig. 8I2lEEy bA
MgiEE2.5mM,. #BEMgEEO.5mMTInMREEL. 2~3JMREL ZRIEZR
RUER. MBEMgRBE.210nMICYINEX ZEF & D IRENEHA L3 OB TIHEL
7=Bl%RT .

PERUEERT - Y3 LRBOHROZLUELZREL TWE BN,

3.3 FITMNyFEMmICEDER
AFRICBWTZHETRLET - %Ik, £ET—FAONYy FERy FEBEZAWEER
CEB2BDTH272e FCT—AREHDCaZFELENYy FEBT I ni2FHEXE2HE.
Fig. QIZRTELIICMgZ2RELAZAEONYy FERTHEZBED . I EDLd
BT AnEENDE, Fig, 10ICE0—Fl%TT, AR I OEBEEONEME
BEO.SmMIBIAZERNELENBEMgBE.10mnM ic#EML ZFEOELERL.
BIZIZIAUCEHFTHI 1D tine to peak DFEIZ{LETRT . MF ERICRTa. by c.
diZzA. BTwa., b, ¢, dTOEEDIIZHRHBLTWS, HEMgBEHN0.5mM
DHEE. ITlZ10MEIIKW1I7T%ESLEN, 10mM MgANEEZ2TDEZXLLPL
time lag H > T I 1A OBEHEI. tine to peak OBEH 1 0mM Mg TEHIZ
L. $3 0RRICIIMELE. FIRD & S iIc—MKICHIfaIZ AL 2o TIEZ WX S ERI
PEInAERETSE, CORBRATERETH S I LHBDHTEZ N, LrLIZOMIEE
ADFE. 10mM Mg THIRAZERLTIAHEEL, 20RDHBIZIENIT EEE
DERAEFROT=EETH> =,

COFERIZ. ZABONy FEBPOM g P HIIEPNICIEIL T I DERICHR &2 DE
FERBEBOICREZL. LODHROEFICERNIC. HIWIHENICERL 2T 6t %
B RS B o |
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4. BE

BIEO®HSE [3] Tk, Ca@EMOEIEBICE T2 RFEERRRICER I N BN
A aftercontraction (AC) A, MlaNE (FEHE) OMgBE#41.1mM»510
mMIZEMT 2 LIEEEEMAEIIhAEZ L B—DO0FHMIRTODAD, TAXHICHE
MEEERTOI ., £LTCaBdta® (Fura-2/M) TAF L AEELHHEKROCa k
SV b ENBMeBEL OmMMMPELICHEH L AZEZRWEL. Mgizd izl
HfREN P S HMRAEECaBEABAPIE. DAD, TABXU I 1 2WEd 51
RZBETAZLZ2HEL =,

UL, SheDOMg DRABIRIERIZ. MghPHIaEND» S DA R A FIEL T O
RTHDBEIEFEROZW, MgPHIfUEAERBL T, BICELEITSCaF v RIICEDOHMR
Po. HBEWIESRICBITACaDmDAA, BB ICWHEICEWEZD»PD LAZWN,

CRODRELBRT I EDICAMBIRILEINEZbIITH 2P, SEHEBLNEF-%
TS LIEEA WA, DR HDMeITHIRENAD»S. FLTHIERA» 6 BIEAT A
LATELE(Fig., 11),

Fig. 6lZ. Xy FIEOMgEEA2tF0»b,. 2.5, 5. 10mM&ELX ¥,
I HETH2ETORME (ZOBEMRIERE TORE) Bk HicEEInsh
REELE, T-YREERy FNAMgBEICHAL THEHEXETORMIZEELZ, X612,
ERy FMgBREPTYUDL & I+ OFGERMIZRETH - 245, ARICHNBEMgiBE%L
10mMELEBEN2 .0FERIERELZ, 2heDF -y iZMgiZ#iarn» 6 bon»
H5HHIRACaBEAMEITE2HFMAB T L A28 RBT2HDTH 5,

7NNy FEBICESFig. 10DERIIChHDILEIFTEHDTH B, —
AEOBBTCa%2B8MLIn2FEX¥,. 10mM Mg42&8AXABTI i ADEE
ZBBLE, 11131 0mM Mg TEZORAOAEREEMLE, —RT5E ZDBEEIR
Fig. 6OERLEFETALIICHBRAB. Fig., 6DF - ¥IHapIciniiL T %
EMglEMRrEEA M2 2 ETORMEZRELZEN, Fig., 10T Ikl
faE22 EBRBALVRINTIRBLEZRBERDODILIKBEILTWS, T2bbEY TN
WFIEBERTIIM eV LD ROIIEALEZERZOPH Lhkn,

Fig. 11icSgER/ONET -5 4EIc. MgDIEABEZEANICELTWS, B
BELZZy POEGMIICBEWTHIEM g 18/RE Furaptra 2 AW TOMBAM g B ER
EEBDPDH BN, GMgiBEEHP T OMBABEMgBEIZ3 %/ hrBEULMALERELTWE
W91, COZLIZMEADPOMgEBRICHBANASZNWIZ LEZRLTWS, T2
bbb, EBRBEPFOMgERELZEML THARIRKEAPEONADIX. T LTHEN»S
MgPAEPDOREZFEL EZD2Orb LR W, fIZIE. BERBAFF v 2
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M. Na—-CaXBEFBA»cMEec@E ZepEzoNd, X5IHBEMgH
FRETUPAREICERALZWI 2. CaF v RNAOHZELZEZ26h3, CaFv
FNVOEFRZRATECa4F O-P%#BESRIZEIFSCa-induced C a-release
ZMHT 2R R D, —F. HIBAICBWTETFELISN301E. SROCal)ia.,
H&ﬁﬁ«@Mgwﬁﬁfﬁéﬁ[lo]oSRK%U%Ca@HmﬁEKm@WMgﬁ
PHENCBN T W B TEESEN B 2, 65z, Mg 3z DEBEROD cofactord L TORH%
FoTwaZ e, MllaMich il 2@~ DREBE~DOEEN., MENZERALEZ S
na,

PlERAREZ 21 Mg ORABIRIERA L. KM & MIEN DD 2 & BE» 5 F
BN 3TREMEERL 2,

5. SHEDORE

SE. Mg OUABIRIEA . LHMIROBENRUBADEE & Rl X h 5
EERLEN, TOHMICBIL TERECTHE TS S, §HRITh6DZ L #WHMIIL
TS T EeNEEh3,
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I+ : Transient inward current _

f

TTP: Time to peak 05s0c

0.5nA

Fig. 1 Representative example of transient inward current (I+:) in single
ventricular cell of guinea pig. Ir: was induced by a 100-msec voltage step to
+45mV from a holding potential (Vw) of -45mV. TTP (time to peak) indicates a
time for 1st I+: to attain to its peak current.

A B C ||/ D I‘— E
_ 1 |
Current '—l ‘ ] . 1 |
- - B - ‘/\/ww]InA
Voltage ” M ) 14
Vae-asmy 2 M _n I L
(] F oo G } H o [] | r J
|
Current I ‘ —’
e - _
126
a7 65 »e ’79‘
Voltage ﬂ rL ‘l

[
Isec

Fig. 2 Dependence of I+, on the magnitude of the depolarizing pre-pulse.
Membrane current (upper trace) and membrane potential (lower irace) are shown
during depolarizations of 200 msec-duration to -26mV (A), -21mV (B), -14mV (C),
+2nV (D), +14mV (E), +47mV (F), +65mV (G), +86mY (1), +91mV (I), and +126mV (J),
from a Vu of -45mV. More positive depolarizations gave earlier and larger I+,

except for I and J.
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200msec

V.
Vue-45mV _J L
Or A
No
(]

-0.1F \

-0.2}+ o \©°
= /
03 © °

o

Py

-0.4r o o Fig. 3 Amplitude

-05k ° (in A) and time to

. peak current (in B) of
E -50 6 50 160 I+1 shown in Figure 2
> 0er g ©  plotted against magni-
8 0.4} oo tude of depolarizing
Q— 0 -
9 o ° clamp step.
° 0.2 O/oo/o
g 1 1 1
~ O350 0 50 100
Ve (mV)

Current A‘ L JL/C ”‘]A’\D* FJLV‘E]M

Voltage . ,' ,
v.<?45mv 1oomv -35 -24 14 4
| S —

Isec

Fig. 4 Dependence of Ir: on the level of holding potential (Vu). I+: was
induced by a 100 msec-voltage step pulse of 100mV from a Vi of -45mV (A), -35mV
(B), -24nV (C), -14mV (D) and -4uV (E). At Vu=-24mV, the largest amplitude of
Iti was obtained in this cell preparation.
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200msec

1 . +100mV
Vi

(nA)

|71
o

-0.3 |

-0.4}+ 0o

-50 -40 -30 -20 -I0 0 10

12| B

0.6} oo

Time to peak (sec)

0.4 1 1 1 1 L TR
-50 -40 -30 -20 -10 0 10

VH (mV)

Fig. 5 Amplitude (in A) and time to peak current (in B) of I+: shown in
Figure 4 plotted against magnitude of depolarizing clamp step.
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600 - O 0.5mM (Mg,
® 10mM [Mg].
500}
)
)
L 400}
_E 7 (3)
- 9)
‘ES 300 (
8 (6) (4)
= 200 P<0.05
©
p-—
3
0O 100F T(m
O | 1 | |
0 2.5 5 10

Pipette [Mg] (mM)

Fig. 6 Dependence of Iri-persisting time (duration of I+:) on Mg concentra-
tions in a pipette solution. Open circles show the duration of I+, in the con-
dition of 0.5mM [Mg]o (extracellular Mg concentration), and a closed circle
shows it in the condition of 10mM [Mg].. Number of cells in parentheses. Bars=
SD.
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Pipette [Mg)-OmM, 10mM [Mgl,

Ty,
INERRN
A
”UHUP -

I |
Isec

Fig. 7 Changes of I+: in the conditon of simultaneous application of OmM Mg
in pippette solution and 10mM Mg in superfusing solution. I+ was induced by a
100msec-voltage step to +60mY from a Vi of -45mV.
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Pipette [Mg]-2.5mM

b by

0.5mM [Mgl.

:
fomi g P | M l’\“““»
e Dbl
e
I

Fig. 8 Effect of addition of 10mM [Mg]o on time course of changes of It:.
It: was induced by a 200msec-voltage step to +55mV from a Vu of -40mV.
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P 2- . ®
whole cell Ca M92 whole cell
command - ps command

Cardiac cell

Fig. 9 Schematic diagram of the current measurement circuits using double-
patch-pippettes. One pipette (left side in this figure) contains 0.7mM Ca, and
the other one (right side), 10mM Mg.

=

Fig. 10 Time course

_ @,
or A ° of changes of It before
/o . .

-0} y° and after addition of 10mM
- /o/Q ' [Mglo. In A, a relation-
£02r o ° . .
= 10mM (Mgl / ship between amplitude of
e | O
£-03 l@ 0/(.lD/ I+: and time is shown, and

-0.4F o,o"{ in B, a relation between

0~
'?/O \ \ ) ) time to peak current and
-0 0 10 20 30
S 9% B time is shown. At downward
L o @ arrows 10mM Mg was applied
x —% O
o 10mM (Mgl @00 from a 2nd patch pippete.
2 osr | ©® _o¥
0 @oo—"° Actual I7: data of a, b, ¢
* 0.5t __0——0—0—-5"/ .
g -0 and d in A and B are shown
= o.4r as a, b, c, and d in top
1 i 1 1 4310
-0 0 -0 20 pannel.
Time (sec)
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cell membrane

SR

Fig. 11 Schematic illustration of antiarrhythmic activity of Mg in heart

cells. In this figure, Mg., Mg:, open and closed arrows show extracellular free
Mg, intracellular free Mg, activation and inhibition, respectively.
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No. 92044
Antiarrhythmic efficacy of magnesium in single ventricular myocytes:

a study using an intracellular perfusion method
Masahiro Aomine, Keiko Fukuda
Department of Nutritional Physiology, Nakamura-Gakuen University, Fukuoka

Summary

The transient inward current, I+:, which underlies triggered cardiac arrhy-
thmias, is seen in conditions of Ca2* overload, such as can be produced by
exposure to cardiac glycosides or low K* concentration. Its dependence in
intracellular Ca2+ is well established. The proposed mechanisms are a Caz*-
activated non-specific channel and an electrogenic Na-Ca exchange process. In
this study effects of magnesium (Mg) on the Ir: were investigated in isolated
guinea pig ventricular cells using the whole-cell voltage-clamp techniques. I,
was induced on repolarization after a depolarizing clamp step from a holding
potential (Vu) of -40~-45mV, by use of a suction-pipette containing 0.7mM Ca2-.
Mg2+ concentration of superfusing solution was 0.5mM. The amplitude of It
increased with the magnitude of preceding voltage within a rage of -45mV~+80mV,
but above +80mV the current decreased. Ir: was also dependent on levels of Vu;
when 200msec- and 100mV-depolarizing pulses from various Vus were applied, It
had a reverse bell-shaped voltage-dependency, showing a maximum value at -25mV.
When the Mg2+ concentration in a suction-pipette was changed from OmM to 2.5, 5,
and 10mM, Iri-persisting duration also varied. The duration was the shortest in
the condition of OmM Mg2*, but lengthened with a higher concentration of Mgz*:
Moreover, even in the condition of zero Mg2+ in the pipette, the duration
markedly lengthened when Mg2+ concentration in the superfusate was increased to
10mM. Generally Ir: was observed just before the cell death. This result sug-
gested the pipette Mg2* lengthened a survival time of the cell. The experiment
using double suction-pipette also was conducted and supported the above data.
These suggested that a mechanism underlying Mg’s antiarrhythmic action is, at

least, to suppress Iti, possibly by decrease of intracellular free Ca2* concent-
rations, and that its action may be done in both the outside and inside of the

cell membrane.

—218—


SSRF020
スタンプ




