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Impact of anesthetic-induced preconditioning on mitochondrial ion channels
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BT L a T 4 v a = SOEERT 7 7 X —ThHhbHEBEZOLNTNDHI har KT
DAF T ¥ RFNVOEISELZHREMERE L, v N TT7AMNIT Y bOLH LY BHEEL
722 bar RUTHENBER L, 2 bar R 7 KATP F v R VER EE 2 LD BT
FLERCE o o, RREREMIZ 150mM O KClLEEZ W TSR FIZ T, a0 H 7 2 ARK
110pS O F ¥ F/VEFRMDFLER I INTC, ZOF ¥ RNVEIITIZ BT A RAF 2T NVE I VBRI
BT 5 LK Lz, TEA-Cl # AW BBICIXERICE (bR, Z7ud4 R4 v 2iEimS
HHF ¥RV THDLENHF L, £7-.DIDSICLY 71y 7 &i- 2 & 25 IMAC(inner
membrane anion channel) Th % & &z b7z,

WFFERC R OMEEL (3530) -

We studied electrophysiological profiles of mitochondrial ion channels, which are known
as important factors in anesthetic-induced preconditioning. Mytoplasts were obtained from
isolated rat hearts by osmotic shock. Mitochondrial KATP channel were not detected in this
study. We identified a mitochondrial ion channel with a conductance of 110pS in equimolar
150mM KCL solution. This channel current was removed when the 150mM KCL bath
solution was replaced with 150mM K-glutamate. When 150mM TEA-CI was used as bath
solution, the current was not affected. In addition, The current was inhibited by DIDS, a
chloride channel blocker. These results suggested that the mitochondrial ion channel was
IMAC (inner membrane anion channel).
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1. WFFERAR SO 5

FIREHE, AIPEORE MOV IR LIZE D b
EHLENHBLHOT v arTF 4 va=r s
{EA (Ischemic Preconditioning; IPC) 1%
1986 A2 Murry 512 & 0 BRI N2 LR
H#VEH T 5 (Murry CE et al. Circulation
1986;74:1124-36), % D%, W ABRFESEIZ K
HFLvarvysF 4 va=v IR
(Anesthetic-induced Preconditioning; APC)
2 IPC L [ERRICLIREERZ 637
— &3 1997 FIZH S 7z (Kerstern JR et
al. Anesthesiology 1997;87 : 361-370),
APC ORI, E T WO LA ZE B D/
MIEH &, ZD%IC APC BIELOMKRF L L
TGEHA, 7urA A x—AC, 77
A4 XA v A F— A, Reactive
Oxygen Species (ROS) . Nitric Oxide (NO)
7 EOMBANE BB ERS~OERDHRE S
NT&Te, £lc. Ny F I 70 TEZHWE
AR o> ATP &Sz 71 U 0 A (sarcKATP)
F v FR0 BRI A A F ¥ (T B
U AF xR, HATTEF ¥ R E)
~D APC OZEIZOWTOZELREE SN
TWb, EFEOHRETIE, I ha RUTH
APC DL #EI R T A EE & E %
HoTWNWDEDBEZNERIT /> TETWH
%5, bR TENTDH APC OBhERE
BIdgFF & LT, S har RUT o Ca2+il
B O, BEENORFE, BLOT AR b—
AOWME R ERHRE I N T WD
(Ljubkovic M et al. Am J Physiol Cell
Physiol. 2007;292 : C1583-1590), Z L5 D
AD=ZALCET S I b2 KU TITFTE
THAFTF RN, FTUAR=—Z—L L
TIX. Ca2+EfFEMED U 7 A (mitoKCa) F
¥ v, ATPIEZMEAD U w7 A (mitoKATP)
F % % /. mitochondrial permeability
transition pore (mPTP) 72 &2 H 5
(O'Rourke B et al. Physiology
2005;20:303-315), Fiz, LAFEMIZ K 5
FEMEAREENR CLvEEsEn, DEMEN e &) 12
5.4 % F ¥ % /L (inner membrane anion
channe;IMAC) &I b= KU 7THRIZE
ETBHZEnmbENTVWS, L, b
DOHFFEIEI =2 KUY THO Ca2+HRERE
BALORE, HDWERIRT 1 v 1 —OfE
T & % 0 i A5 2 B Dt /N LB A BE IRV

CWolzFLarF ova = IEROW
RKEGAT 278D, F v RNVOEHORMEE
MR TH D, FIBRAEREPOMIEL L
TiE, ATHIC/ER L7288 —ERICI b=
YRUT B LTy RVEA R R
SETCTF ¥y RNV ERELELTELDODRH D
( Jiang MT et al. Anesth Analg.
2007;105:926-932), L»»L., T bz KV
T ECHFET DA T 4 T DA T F v 3
NLOVEE) & APC DOBIEMEIC DWW CEEEIC
BRLUIEMFRIIBEDO L ZARES AT
20, L L, ZNE TOWIENS, APC T
KD DMREERICBTAI har R T
AF U F v XNV OREIT RO LB
OENTHD, Ny TF U7 TkERWE APC
OIERBBLUZEDL 22D I har KT
AT F XV DOEBIOWNEIL, 4% APC
DAN=ALERLNZIL TN ETHL
<, HERSZBHTH D,

2. WEOHB

APC I[Z X2 D iRFEERICEZE &R 2 5
ZLTWbHI hary RIToOALFrF ¥ =3
NDFEAEFXZONBICHFET D Z N
P> TS (ORourke B et al. Physiology
2005;20:303-315), £ Z T, TNHDA A4
F X RNVDOIEBZBET LD hayv
KU 7 ONEEEY Wb D (A 7T
AR BERL, Ny F 7T o TEERNT
BEEOICT ¥ RVOBRAEREBIET 5, <
A RNTT7 A MOERIZIZ, ZThETYXF R=
VaH D Jik L . Osmotic Shock #FIH 4%
FERHRESN TS, SRIE, FA4T 147
DA F U F ¥ FNVOIEEBOBEN B TH
HDT, WIEA~OIRBE BN D7 &35
XAONDBEDOHEEEDZ L E LT, BITE
DEZA, RSP RYTILHHETLE LD
A F v F v FIVEMEEIZ isolation L TEldx
T2 HEFHESL SN THRY, 2k, 2 b
Ay RUTOF X FNDA F 2 RRPE
e EDA A2 F v R TIRWZ &
N—RHWTH D, SEIOHETIZ. ZHLETD
WEIZBTATF Yy R NVDa L X I 2 AR
KO, ENENDOT ¥ RVORIRB T 7 > 7
—Z RN, SIS L2 DT v FIHF LT
1 72 BRSO A F Ao A Ao 4 2
EHLAMETS, DL, HErDF v X



NERE L, BERAEIRZNR/HMETRT D2
ENEREE D, IHIT, HFEDTF ¥ X
LK% APC OFEAIZ DWW T, in vivo
APC =5 V& v, APC O hav RU 7T
AT F ¥ RVICHKHT HIEREBRAT 5 Z
EERREBERE T D, k58U APC OOR
ENROFBLUZHRSEEL TS EEIND
mitoKCa F ¥ %/, mitoKATP F ¥ %/,
MOVIMAC &5 5,

3. WD HE
1) 2 hay RU T o HE
7 v bEF200 PC& W5, 53 ki iz 7
v hOEERH L, KETvr=F——
A7 m—A (MS) ¥RNIZ TR &M<
NIRRT 2 A AT 5, 0%,
hay R T #HEET 72012, KEBLIW
IR CiE LA TT S (4C) o HEEL7ZI b
22 U T IEMSER I OK ETRAET 5,
2) ¥4 N 7T A OER
~A F7F A FiZOsmotic Shock % FH L
TR 2, 1) THLAEZI Far U7
DR 2 ARIZ B E AR P I ARG 7o
Osmotic Shock # 5z 72, =L 0BEE 1TV
(4C) v4 NI A NERHT 5, 56
~A N7 A MIEREEFERPIZTOKET
RAFT %o
3) RuF 7T Tk
<A T AEBDER >
Ry F 7T THOH T AEmIL, B DK
G| OEMRERISE AW TERT 5, 5k
e — bRY v 2T, H T AEMm
DOEFUL T v Ve O 12T
15-20MQ & 72 % X 9 ITET 5,
<F ¥ RVEROFH >
AT F v RIVEROFHUNT=R T T
VI NVF ¥ R E— K (insede-out patch) %
HAWTIT ), Fr RVERDOLEKITT 7
Tr7AT—, TIFar-TIVH N N—H—
BIBIES - fefkY 7 b Y = 7 pClampl0%
W5, fEFTICiZpClampl10 33 L 'Origin 7
7 T ERHWS, BSLBEBEEOT v N
—T~vA NS TANEWHR L, T AEM
(15-20M, FRGHEEIKT) S EF 0T
F =L — VB LTk, Ny FIE%
excise T 5, T ¥ R/AVEROFEIL, LD
\Zramp protocol Z VN TRLEk L 724,
single-channel protocol % M\ T, T+ x/L
DOIFEN T 2 EEEZ P LICKEELETOV 7V

T ¥ RVEBROGTLEAEIT O, T ¥ RNVORE
X, ZhboRENrLELNEZT ¥ RO
VHETBEABIOET ¥ RV OFER T
2y H—FGIZEVITIH, Elo, TR0
B O feSr. (NPo) % FHWTREATZ1T 5,

4. WFERE

~A NS TANMIFIEDOZEL Ty FD
DN BEZI bary R T ERLZ,
+3 7R T2 Ty hODEERH L, v
= hF— =R 7 v —RAFENICTLER %
NS AIAREY =2 F A A LT, D%, 2
b RUTEHEET L2010, KK
(2000rpm) 3 LOVEE (9000rpm) ~Timls
THEEIT o (4C), B b= R
U 71X MS I TOK ETRIF LT, 2D
FHETHEONTESENI hary R T THh
Lk, #ktaE (A M Ty h—) T
AR L. EOCEAMEBE P CHER LT, Fo. 2
fay RU T OEBRZREITIBREEE &
DUEIZLVIEF THLZ L 2R LT, ~
A N TARMIEROFEICE-TELR
722 b RU 755 Osmotic Shock %F
FALTERLE, R har R T OREREY
IRBBLEEE T ICAI 5 43O Osmotic
Shock # 5 x 7%, mODBEZITV (4C)
~A NTTANEMH L, GOz~ A b
7T A MEEREEER I TOK ETRAF
L. Ny F 7 7B LD AR
FA=,

Ry F 77 TICHWI=A 7 2 EMITK
WS OEMRFERmSEZ R L, UL F v
HOVE LR OE K I T 15-20MQ & 72
HE L, BN, R8T v N —
NEBICHERBEERKZ A, Lekix
cell-attached mode } OF inside-out mode (Z
TiToTz, ARIOWRTHY —F v hE L
mitoKCa F v %L, mitoKATP F ¥ %/,
LO'IMAC THLMR, FrRrhparyy s
VA mitoKATP F v 3 /VE & Bbi
HEMILFEETE R0 o7 BEITHAE
4% ELWMEESNTVWS), 150mM © KC1 %k
ERWESETICT, arv ¥ 7 2224 110 pS
DF % FVERP LIRS NI, ZOF v RVED
I, K-glutamate 2R & EH# 925 L HK LT,
TEA-Cl % AWEBICTERICEB bz, 7
FTA RAF L HBRBEIEET v RV THDHZ LN
MEA L7z, £7-. DIDS IckVW 7 ey s &hi-Z
EMBLIMAC THD EEZ BT,
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O HREEAL, @G, SRR, L7 L2
VT g4 va = I RLHNaT v R E 2
NS, AvtgE R4y 2010, FLIR
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