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ARk b EE R AL T, L fFMapoptosisé D RIEE T B,
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Summary

Effects of FK409 were investigated in perfused guinea-pig Langendorff hearts subjected to ischemia
and reperfusion. Nitric oxide electrode, fluorometry and *'P-NMR were used to monitor the changes in
the cellular high phosphorous energy and NO and Ca* content in the heart together with simultaneous
recordings of left ventricular developed pressure . An NO electrode was placed in the right atrium
of a fura-2 loaded heart. After cardioplegic arrest with St. Thomas’ Hospital solution, normothermic
(37°C) global ischemia was induced for 40 min, and the hearts were reperfused for 40 min. FK409 at
10°*M, which has aminimum inotropic effect on nonischemic hearts, was added to the cardioplegic solution.
Treatment with FK409 reduced the left ventricular end-diastolic developed pressure during and after
the ischemia and improved the post-ischemic recovery of LVDP from 55.4% at 40 min of reperfusion in
FK409-free hearts up to 80.4% in hearts treated with FK409 (p < 0.01). The flow rate (m!/min) at 1.5
min after treatment with STS was 27.7 in hearts treated with FK409 compared with 21.2 in drug-free hearts
(p < 0.01). Treatment with FK409 had a significant preservation effect on the tissue level of §-ATP
at the end of ischemia or reperfusion. During ischemia, arrested with STS, the intracellular Ca®
accumulation and NO release were reduced. At the end of the 40 min period of ischemia in FK409-treated
hearts, NO release was 86% greater than in drug-free hearts without reference to the Ca? concentration.
In cardiac surgery, normothermic arrested hearts are subject to damage by oxygen—-free radicals in
reperfusion-injury. Therefore, NO exogenously supplied- by FK409 was responsible for the
cardioprotectiveaction, presumably by actingdirectiy as anoxygen radical scavenger during reperfusion
It is suggested that a specific NO-donor, like FK409, has potential therapeutic use as an NO-mediated
vasorelaxer and additional protective action of the NO-donor for reperfusion-injury hearts if added
before ischemia.
Keywords: FK409,nitric oxide electrode, Ca*-fluorometry, *P-NMR, ischemia-reperfusion.
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—EbEHR (NO) BEMEFRHEME. ATP OFEDZNHEIL. LHHRA Ca2 L XIVRTRERES P H NV
EROTBIERCEL > TOHRETES—FH, A—N—FFHA R (0) EHEFETHIEN—FFTF1 51
~ (ON0O-) ZEAEL, DU AMEEEZS| SR TRIREEND 2. BUIFK TIINOGAFK409 (FRRERK KX
D#ts) ZAVTEINEY MIHDRICH T 2 EmERROHREERZRFLEZ. 527 2 RIVLTLRIC
St. ThomasiR &R ZFEA L TLEE B IEE B, BERZTV, BT (100%) EHERBOEENEDEL (left
veniricular developed pressure : LVDP, left ventricular end diastolic developed pressure : LVEDP)
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B FEE (FR) DEER &) 23R 3 LEKC, "P-MREHE L, BIXVE—POBREBIZDONWT, EWRERL K
BUL7&., £7. No-meter & Fluorometer 2 T, B E#EHF O > b o—Jb,St. Thomas I8 D & .

St. ThomastFK4093% 5 DCa™, NOBHARIC D W CTREBEAICHIE U LB at Uiz,

I ~

A. BIVEY MEHLOEER

BHEILEY b (2. 400g FiE8) LBEOXBIRICH =2 — L &AL, Krebs-Henseleit ¥ (KH i, Ca* 2. OmM,
pHT. 4, 37°C. 95% 0,+5% CO2 BEHAEEF) THEEF (75cmH,0) L. Langendorfi (LN) JM@&Z&{EmRUL7AE. 3>
ro—)b (C group,n=8) &L T, KH KT 30 HREEREENS /%, 40 SREEEREIEL. 40 5 KH & T
BEERL, £, —#OEEY M LNDBEE (T group, n=8) % KH #T 30 RI&E/L L7z St. Thomas #& %
BALT, DMBEEIEEET, 40 SEEREEL. 40 2R KHIKTHERLZ, £, Blo—#OEINEY b
LN .0 (F group, n=8) % NO D54k FK409 #&T0 St. Thomas I TR ZEIL VT, 40 HRERERELL, 40
5 FK409 SALIEVH LW KH K THEER L /=, &£HOTIEY bO INDBROELBIINV—Z2FHAL.
© EZERNE (LVDP) &AEZEFGRME (LVEDP) ZRMANICHIEL-. KRBRICEZ L= a— VICEBREFHES
20T, BliE (FR) Z28FMICRAIE L. TOTO a—)LiciEn., SROFEREO LVDP OEER

%) ZREMmaT 1005 L TRD =,
B. "'P-NMR DRISE ¥

LIGRREFHEOEN Ty b D LN DEIE GSX400 FT-NMR 2%& (JEOL) QEE 20mm O P #FHHEH T O— iz
BL. EBei. EiEERS OB R F— P OFEE2ERNICERHCEE Uk,
C. NO-& Fura-2 Ca* signal D¥E
1) NO EBEORE & Fura-2 OAER

BHENLEY b (P2, 400g FiEE) DEBOXBIRKICHZ2—LZBAL. K IKZHE 7~9nl/nin OHET
R TERAWTERL, Langendor{f DEEMER Lz, THENXELBIINI—2EAL, EZERNE (LVDP)
ZHE L7z, N0 BREBIOBOALE (BRERE IKHEAINLENSHHETS NO-OBbERIE L.
MBH—RERIOBONONEPICEE, N0 BEBERELTERMNSLBIC fura-2 AM 5 uM (25%
Cremophore EL) &7 KH ##% 30min FHEF L fura-2 Z2.0BICAR L. ARRICHLW K THREL T, O
RSN D fura-2 A ZZ2ICEREL, 20nin MLELXE/21%, EBR%E1T>/=. (Eur J Pharmacol. 1995; 282:
121.) 2) NO ®EHE N BREBILLBOLLE (EREBIRRD) ICHAZIH, EREOREEZZITRVERET
THIEL =, NO EEIZ. EZE0.2mn T platinun & iridium &4 (Pt 90%, Ir 10%) Xb7ZzvH. KC1 &L, NO
BRELNVO—AVD VB, HABBES)IVEOIBLOHERINTNS, N EREEEGBI—KR B
HBD pA LRIV DBITTETZ NO-neter (N0O-501, Inter Medical Co.) Z V2T 50/60Hz Noise eliminator (Hum Bug
Quest Scientific Instrument, Canada) LT/ XEBRELTHELRE. N0 L IVIE, EFiEREN TR
ENRELERE ) 2Eoslik,
3) HEOLHIE

Fura-2 Z2&% U/t OEiE Fluorometer (CAF-100. JASCO) DPEEZLI=—w N DIEEBEMORIZOBOELE
REIMTHEN YT B LD ITERE L 2 KHIREREF U723 50512 340 & 380nm DEHEEY 2 24T, 8% 500nm
TOEIEIRED L (ratio) 340/380 % TEXEHT LIS Ca¥ B L & U TR S H7=.C group, T group, F group,
% n=8 ITDWT Fura-2 Ca* signal. NO signal 3XUNLVDP % RMHTEERL /=,
D. BMEMKEEOLEOIINIZRUTOBEBRE FHETIEY bO INLBOBMER, i 40 2R,
HBER 40 2BHRICELEN S OHHABZHINL T, BBV 2EML, BB IV EFREALI T OBNRGR
BEITY, ERLTERBHETIMIC RUTE2ER L,

= R
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1 ATP, LVDPEItEHR EFROZLE

B2 R 4053 2 OLVDP DB #IIF: 81% T:55% C:33%DIFICE BICHFHE 2RO, B0 B DOATPEIER
VEF:91% T:74% C:5TRDIRICHE (p<0. 05) KHEEEZRD.

St. Thomas #IEAE D FR OAMAEIL F:187% T:145% C:100%¥DIEICEE (p<0. 05) 21l ., HRER 40 2
%O R OEMEES F:81.4% T:64.8% C:41. WDONEIZAE (0. 05) ML=,
2 B AP ON) & Ca “OEE

T groupidC group K DEMEFDCaBELET W/ (C: ratio 1.09— T:ratio 0.94 p<0.05),

F group (ratio 0.88) IIEMEFD CIHREMN T group EFEEE (T & N.S.) TREINZN, N OAHA LR
LTWrz (T:302 pA— F:533 pA p<0.05 ). FBHEEGRHED N0, CatiBEIISREREERDIM o 2.
3 MR Fay RUFOEEER

F group i3FEHEDRE 40 72#21C C group, T group Ik, T R RUTZOEIEK, X a2 RY 7RO
ENRET, BOAOOHETEMSEGERK. S P2 RUTOKREX, FERE, JURXY, XNy
A, BEIUPRIVERGEILBRIFICRIEN T,

Z B
1. NO fit 54k FK409 i 31P-NMR DFlEIZBW T > hO—)b, St.Thomas KD IT LR THEEMEEIT ATP OF
EERD. B OEREGRIZE D LVEDP, LVDP, FR 3L UATP, PCr R EDB I R)VF— P OEE 2R LILGHE
HEANED N,
2. ZRITINA T, FK409 5% OB MEEREZEOOBOEBEFRTRICBWTH ATP 2E4 TSI I RUTD
REVRBD SN,
3. Si.Thomas HAILOICBNTIAY hO—)L & D bEERBOIEHOEEIZR < 2 5HEMmEE Ca®
BEUN- 2ETFT S8, ZHUC FR409 A 0BTl M Ca iHIZIFRRETH BAN0- OB LEL,
FICHERIC X B IGEOEE 28Dz,
4. FK409 HEBIIFHEMEBITON OKRER >V MERLE,

PiEXy, Blido N AR, S I RYZICBWTEHERKICKEL, BEEZEZT.0VIC/EAL, =
Far RUTHEREZERL. LHOREBIEREZRTEEDNS,
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