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Rat ventricular myocytes .
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A Ca?T LOBHITEoTREL YT MR,
COLIBBEEIE, ZooERERTOHN
RE (CHERE/ —ER#ERA) L, 20
iz li2kh, BrEREOELLHR
BB AR (LR OB Y LTSS
EHTEDL(K4A), FOBEIIE, —EED
BhAEE & A0 h iz CRIBLIC B3 2 R BAWE
TH5H(K3A). —F, indo-l D& H I,
Ca?t LI o TRREARZ FANY 7 T 5H
REDTIR, BEXEI-RETRVY, it
TEETHETAIENTE S (—EERE/
BERHEEHN) (K4 B). 2o0H4, #Miasrs
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WL O REINLIRENDD 5.

3) AM (acetoxy methyl) T 2 5 V(2 & A&
A
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R HBNESICEATES, AMZAT L
DA rFa~x—arORBEFMEGRE, B
B, B, AR ALY B
20T, RAPLETH D, MkLIc Lo Tk
esterase TEEAMKC, S F{ vkl dd
5. AM ZA7 VOBEFE L LTH» 5 DMSO
DL, MR REY S I
AR, MEEA L LT, a) TRAHED
DIE REEMKRG B FERLFHEOI &
BB, b) MW T = b A2 b
(mitochondria, ER) IZEL W A 5 W REM'®,
o) Mg~ oRL L EBHIA TV,

V.® X M =E

EBOREIIH72> TO—RHLRERMRL L

B
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@ F(340)/F(380)
o
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5. fura-2 HAFREO Ca®t BEIC X 5%k, F(340) : BENLEE 340 nm TOHNIRE.
F (380) : BHAE LI % 380 nm TOHEHNME., — KK (F (340 nm)) TORHT & “HETOHAM
B (F (340) /F (380)) DRI £ 7RT. M4 AIFELAEARYZ M LICETWT, Ky % 300nM

& LTRIEL 72,

Bz, BP0 C” BEY A, C TEHEAF,—, B, D TREASEAr - LTk
RLTH5, F(340)/F(380) D Ca®" 12X 5%(b%, A, B TI3E Ca®¥ REBIIx ¥ 5 % &1L
ELT, C, D TRBRATITERILL OURLA. EHRILL -t » 5B\ s 2% L 512(C, D),
HEMELA L 2L C°7 T AEPTORE (EETRT)IEDL S,
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Tid, ROLH)EirdbiFons.

1) R~OTLELBEXORY + ST
5. F{RE DK (photobleaching) & # Y 5h
BRI THIET TR, HEARZ M VOE
WA Ry AV B RE N -7 L il i
EBHBY. F01HIT, a) FEXDOT v v
Y- PEORZ TR (FE), BH vy
¥=)dH B, b) BHEXONXIEIC ND 71
My —EANTREXEEYBLT. BHET
ANE LB, BT+ vy — I E
MOKELLDELHVAI LIZE WLET 5.

2) MEBEFHEEIIIEE IT0II L CRENT
BVWoT, $Fi, BEEEXNITTERSET
WAHBH) MW E S TV N ICEET .
KETHEEOREMNEEBITI LD,
T/, BOREFR LD E TIIEEERAE
L, DEOREIFE®S5 2 5.

3) BEETIIHTIB®ENT—-F T 72 b
ICEET S RO, &S, BHRoOh).

4) BBRLBEHCERT AR, BEHE
O - EHER - TH L (BEE, EEWE
¥EUER. ERoMisi iy 2 BB AN
LR, EYoRREIIHTAEELF v Y
TLLENH L. BT TIGRE, 71 v
oM, FEAZHRL O P )ICE
BT ZhWIER L, R4 EMET TR
5L L,

V. @ir(x+vYUJL—-23r)

WMELZ-HEEENIS Ny 2759 v Fig
(HFEZP S THHE+HBOARIL) ¥ 2L
5T, HRABTEOELHELEL. Ny
775y FEENELLELSIDR TV W
LREDRERE R D,

Calt LIGTREMN 11 DL TAES
RTRES T CPT LEALTV RV D (D)
L Calt LEASLTWA LD (CaD) D HET
HLERELT, BT EDL.

Cat+D~<—CaD

_ [Ca] [D]
Kp= [Ca D] (7)

1) 1EETOWE - B4

F_Fmin

247 — .
[Ca ]_KD Fmax—F

FoEEsEE o B E E
Frax: 8001 Ca°1 BE TOENIEE
Fuin : Ca?™ free TOEILIRE

2) 2WERTOPE - FEHT (ratiometric method)
TR —ERACE 22— RENE
THEMRICE Y ZonR R L EETOENL
B(FLF)%REL, #0O% & - THNT 5.
R—Rpnin St
Rnax—K S
R HOGREH (FU/F) OflEE
Rmax Bl Ca®" IRE COHIGME L
Rmin :Ca?" free TOMNIRE
St Sy &4 Ca® " free & Bafl Ca2T TOF,
HILE

[CiT]=Kp-

(9)

3) AT RNVIZ X BT

M TEIRRANZ PV EREEARS b
VEAE L, Calt free, il Ca®" BETO
ANY PLEEBLT [CaY] 2k b, #EE
MR TOBT A E L OBRETERYET
ZERBD, THYRVEBEELNS. 1,
[Ca®*], 2 TR <, MBATORRENHNE
DAL LOFEHRLIFON D,

RIEHIX, &9 R 2T Fuaxw Fuin (Rusxw Raim)
BLUP Ky, 2RDBEHN? LA Ik B,

A. In vitro calibration

MEAOAF RESELLEBRFT
Ca®* BEXEZ, HETMET S, BA
Ca®" B (Bl 21X, MEEEHD1006) T Frax
(Ruax) %18, EB L% Ca®* £ T (EGTA 72
EDFVL—F =128 5)T Fpin(Ruin) 513 5.
Fraw Fop SHETRERECKTTS20T,
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REDHBPNBE DS b S v & KD B DIFH
HThHDH, _ERTOERNREIIIIRERE
VAR L Vo T (\BIICHRRERENIEHL D
2R, ZOFHET Ruys R * RFEDL A
ZENTEL, ZOHE, LTHBoOWE LR
DB CEFR) THET S I LFEETH 5.
VidE, MBS L LT, MIBMERE CHEREL
Ca®" ORIEHIEBHF L EboTLE) 2 &
PRI TwEY,

B. In vivo calibration

MEEMNIRE LR - 72 F £ C, MIBBNT Fau
Frin(Rmax» Rain KD I ETEHAL D 5.
Clr e EABA LMY Ca4F /74
7 (A 23187, ionomycin 7 &) THLEE L, MAz
Bo ca®t s sEBANEr &S, Mo
Ca®t BEREZDHI LICL DMKA Ca2T iR
BrEzCEEEMNET LY. ZoBa, M
Fsl ca®" BEOERILIZE bR T, MW
Ca®" BEENFEF I LNV S 8A Catt
BE T TERIED TWAR LD » ORI
L. F7z, MRAN G BB & IR
LiZkoTwhhEI b b wdT, Kp
PRBLABIEIIRETHA.

VI. #ir EORESR

D BRI BN, HAEORIX
EiEAGE) £ HVv556, AL sk
WHEHTE RV 2B 5. T/, BOEL
FEiBHd ) LTHFAERELRLTAL,
BREH B2 X AU (inner filter effect) ATA
AL, ENETOEADERE AT LN
HHW, WEL LTI, TELHFFHVER
YR, BREREELALBEICELLRZVLEY
255,
2) MilANZ X=X PANDFT Y E Y
I AM ATV ERWLES
RED AM T AF VAR I 28— |
A >~ b (mitochondria, ER %2 &) g% E#@E L T
HIZAY, FITHBEINDL L, BRESTH
UNR—FAYIHAILE Ty TERL, FOB

&, BEREFIMBE TR Iy S— P A b
Mo Ca®t xRy 59,

PRZ K o THIRRIE D E# T % BRI
=7, MREOHTREIERRL,IREEL,
BAEKHMEIHBAI L s— b A M h
Ty TENTIEREOREL 259, $7-,
Mn®t B EGEHTICHEE S R aN— T
HIlly, MIBEOHRREXE MPT T
HETHHESRALN TS,

3) HHLPAY Ca®t @ ‘buffering’

MINIERERESBTES L, ERENS
D Ca?t %EEET A7 (buffering), [Ca®T];
PARftEEE B R 52 Y.

[Total cytoplasmic Cal
=[CaBl+[CaD]+ [Ca*"] (10

ZIT, BIHMIBEZD Ca?t AT,
Ca®" B ELEEGAT A L (CaB) MMM EEN TN
. THISHLT, IBRECEET S CalT
by Thid([CaD] < [CaBl), MRatkagc
FEYSZ W,

4) HAHLN TP macromolecute ~DFEHFIZ &
LEH AR MVEER CaPT AR
21k,

HMRENTORTREIEHE % £ D macro-
molecule X &E&T 5 & HIME R Ca®" &4
WKp) PWEILT A EDBH SN T B2,
CoMER, EREOEEL L (CET] BE
ET5LETKELEETHY, RENLAER
LI Bk, Lo Ca?t 4 A T T
F v 72 in vivo calibration &, HIBEMN T Ca®™*
T sEFr )T L—~YarkLEd LT s —
DORATHL, T2, MBICEHEED Ca®'
% EGTA %#iEA L T Rmax, Rmin ¥ BfEd -
rHELH LY, HBEHRPTOFYY T L—
2 3 ~ (in vitro calibration) I B W T, EER
WEGICHIBN S o2 B Nz TaEEHlE®
THIELRALNTVASY,

V. 8 b 0 &
THIBAN Ca 1 A VIR ONFHEES
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MIRIPY Ca®" EHE OIS O ISE EEIESS 123

BEHEEL TN T &L, KIFTIEEICEE

T BREIIOWTES L., FoEMI,
BAEOMBIMN Ca®™ BEHIEICBVT, #HE
RENFRD L {fEbR, itiﬁiﬁ%%@
THEEEICBIT2EBRTFHICHTAHESR, T
bREEDITL ALPELIEREIZL ZHED
FIBBAHLEINH S TH A, SEHRE
ERECER, NS E—HRTORIENTHE
ThHbIE, $BETREDAM ZATVIZE
LHBANNOEADES S S, L{fEbRTW
LHALZELEDLNE, LAIL, TOZER3LT
Lb, SiRnmEIMEN ca®™ BBllEd: L
LT GELVERTHE W) I L3 EE
TE5HDOTIERV. LA, [ClT], oEEN
EVH T EIZEL T, BEOXELTITRT
WHEEIIE LD, %%?«é%bmﬁ#%kb
5. HFAMN Ca¥t BEDEHLZESIIOWVTIL,
ﬁﬁﬁ?iaiéﬁ&&abfifﬁ TN
BOTWABEBTH L., T Ca®™ HREIZD
W, T ClT BREDSSIZELVA
BIZOoWTRARBUEORHR SR T ?
X7\, Aequorin 21D ETAERENY %7
OV TIENRT RS H BY.

HE Ca?™ FEARE L, MBI Ca®T B R E
HHH LV EEEN Ty 35 LTk
WIARRAETHS, T/, Ca7 Loto 1

YT AEARREIHESATVLD
T, F¥LEE - FEIHABAOMD 1+ i
BoflZEIbICHTETH 5. KF T,
Ca’™ JI5E % the> B 7280 D HEA M 2 B 4 B~
7o BlEFRE, fEAOERIIBITLHEIZDON
TREMDHAITED, IVFELVEHIER
ENLFETHS.
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