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T-day reperfusion
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Fig. 1 Materials & Methods
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[ 2 Semples (Tissues) | K& MTHMB L, TAN fEiZ (AMP + ADP + ATP)
I DRIV HEM L. % HEP &4 &%, umol/g -
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¥ MO p<0.05 %2 HEE AR L.
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! AN B AR T %5 PP N HEP &4 & %,
Centrifuged 10,000 r.p.m. AN IE RN TdH 5 AP O HEP & A & % /R
for 5 mins (0°C) 9.
‘ 1. AMP &FE (M3)
HPLC PPICBIT S AMP & & (K3/A) &, CH
5 l g. 0.32 +0.08 (Mean + SD, BLFRIK) 1ZHEL<T,
AMP [ ADP || ATP| (umol/g - wet - weight) 5 CIZ IL BT 0.10 + 0.05 & AR ICIEMHZ <L (P
/ <0.01), 3LB, 7LB S MRIKMECH - 72
TAN ] (umol/g - wet - weight AP 1B % AMP G479 (M 34) 1&, CBF

032007 12t L <, 1IL# 033 +0.06, 3L #E
037012, 7L## 028007 TH VY, AEE®
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Fig. 2 Analysis of Myocardial Samples
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Fig. 3 The values of AMP in ischemic (PP) and nonischemic (AP) area in the case of permanent occlusion of the coro-
nary artery.
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2. ADP EFE (N4)
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IL B, SLERICIE LT, TLERZE 12 P<0.01
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0.32+0.08 ICH# LT, R#ETIZ 0.18+0.10, 7L
HTIX 007003 THDH, LHITP<001l LHFE
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Fig. 4 The values of ADP in ischemic (PP) and nonischemic (AP) area in the case of permanent occlusion of the coro-

nary artery.
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The values of ATP in ischemic (PP) and nonischemic (AP) area in the case of permanent occlusion of the coro-
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Fig. 6 The values of Total Adenine Nucleotides in ischemic (PP) and nonischemic (AP) area in the case of permanent

occlusion of the coronary artery.

AR 2 7R L7278, REFIZ TL#ICHKL T P<
0.05 E ARICEMERL.

APIZBIT 5 AMP &A= (K74) &, C#
0.32 +0.07 (2t LT, TLEETIZ 028 =0.07 & 4
BERBOL,h o720, RETIE046+0.07 & FH
BlCEMEzRLZ (P<0.01). ¥7-R¥IX7 LA
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WCHBLTYH, P<001l L AEICEMEEZRLT.

2. ADP EFE (X9)

PPIZBIT %S ADP & H & (H8A) &, CHf
189+ 022 I2H#E LT, REETIE 0.39+021, 7L
HTIX 0132004 THYH, EHITP<001 L HE
AR A R L7228, REFE TLERICHIEL T P<
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Fig. 7 The values of AMP in ischemic (PP) and nonischemic (AP) area in the case of early reperfusion after coronary
ligation.
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Fig. 8 The values of ADP in ischemic (PP) and nonischemic (AP) area in the case of early reperfusion after coronary
ligation.
0.01 L FRICHEE R L. WKL Td, P<0.05 & ARICHEMEZR L.
APIZBIT % ADP &A= (X84) &, CHE 3. ATP &FE (IX9)
1.92 + 020 1CIbH L€, 7L#EIE 1.40 = 0.33 & f7 3% PPIZBIT S ATP & 47w (KM9LE) &, CH

WA R L7 (P<0.01) 25, R#EIZ1.92+024  429+069 2k LT, RAE 061029, 7L
CAERIRT 2RO o7, T2 REZ 7L HEC 0.18=0.11 TH Y, AMP, ADP [F#f, WHEE &1
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Fig. 9 The values of ATP in ischemic (PP) and nonischemic (AP) area in the case of early reperfusion after coronary
ligation.
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Fig. 10 The values of Total Adenine Nucleotides in ischemic (PP) and nonischemic (AP) area in the case of early reper-
fusion after coronary ligation.

P<001 & HEICEME AR L722%, REFIX 7L HEIC EARIMMELZ R L7228, REFIE 7TLERICIbiR L €
WL T, P<0.01 EAREICEMZRL . P<001 tAEICEMEER L.

APIZBU % ATP &A & (K947) &, CHBE 4. TAN & (]X110)
393+027 12 LT, REETIX 349+052, 7L PP 2817 % TANME (107%5) X, CH#E6.51+
BETIE252+060 THH, %4 P<005 P<001 081k L T, RE 1.17+0.56, 7LH# 0.37 +
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016 ThHVH, EHITP<001 L HEIEMEZRL
72H%, REFIZ TLBEICIEES L C, P<0.01 & RIS
Efia R L7,

AP 2817 % TAN i (10 45) &, CHE6.17
0322 LT, 7L#IX 431+085TH ) P<
0.01 & A EITILfE 278 L7-2%, R#EEIX 5.87+0.72
EHBERIKT 2RO o7, £ REIZ TLEEIC
WL, P<0.01 EfAEICEMERL.
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% HEP X, R¥ETIZ CHICHERL T Z D7
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THo7-.
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B A REEZEIZ O W TSRS OWFED 7 S U
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WTOMEI D v, TR Tl IER IR
i OHPELAL 2 M9 5 HIYT, HEP gt L
LT, wbiRENIR % Febi P28 L 7236 3 X OVRIIR: [H] B
FE L 7R ISR PR HEDE L 72 55 80w TR
L7-.

TEIRBIIR 2 F5e P 2E U 72356 o JER MUE O N
HEP &A1, 1 H#, 3 HETIEEEICHEKL
THEAEZRD Do 72h%, 7 HEIZITA EITHpE
waR L7z, bbb, JEMIMEECIlE AR O ZE7E
JEF 3 H ¥ Tix, HEP OMEFHE RAFTH ) AL
WIXRETH 5H%, ELTH 7 HERIIEIERMmARIS
BT HAHRE 2 kTRt R S .

5, EARBYIR & S RE ] PHEE B2 A FRIEDR L 723
O IR ML N O HEP 754 w3 BRI i L
THEAZRDT, RREERHRMZE L7212
LT, ARICEMZRLT.

JERBMER I BT L B o L F — U
DEFFIZOVTIE, LT LWL TIERWA, €
NI L TEREMR 5.

Frient P ZE L 72356 O R INER. L 12 350 F 2 il 4
DEALIZDOWT, Ziegelhsffer 59 &4 X D 2 K¢
ik P ZE LS BT, FEM M ER.L 5 © ATP, TAN,
CP (ZVLT7F=Y) YR SHRPBRITEHI L
% Mg?*-stimulated mitochondrial ATPase {if % %% I
AT 5T L0, FFEBMEH B TMEEIC A
FRAWEMT 2L LTS, 72, Puri 57 134 2
DRI B TIRM I ERL O ATP, CP &4

Tl At 4 %5 2 S IRBYIR PR HE DTN 0 FF R LR U A i o 0 b 8 — IR AL & ) D22 )
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EIIHELIHRIZIFNCRD L, ATP A= L
SEUBERB I IEDOMBIBIR 2R3 & L, ZOIERIMmES
DO ATP A RO 2B e LT, JEki
BB D K 436 A7 i 2 hydroxyproline & 47 & A3 B
ML TWZRWZ &p LR ERHMLD 70 Tid %
<, RO % ACAE 3 % 72 0 W JE R A 50 Uil AL
Fm A LB U C o R v F—FH D 5
O EHEW L TWD. 2 OIERULERC DA ED
WG IEE MIZBWTH AL 5 2 LAY Jaarsma 5
Wd o THESINTVSY,

—7J5, Vikhert 59 &% FrEPH L% T,
WML BT 2 el MR, EBA#HO
24k L & 312, mitochondria @ % Kb, matrix &
BIK, cristae LA %072 L #HiF LT 5.

-

M50 03 R ZE LA VT, LEEICE
U 52D BRI T IS & 0 AREERARTE 23 F e 3 U R
Hr L i w2598 U, JEB MR OHiic B nwT b E
TARE R FZ O 92 X ) mitochondria A% E
MEF LT ANF—EAREIELS LT LT
Wh, Fo, EALW 34 XEMELE VT,
AVEEE P ZE LA S O AT IRE L2 I R RO 7 L2
BWTATP &AW E & B ITH/NEAED
Ca2*ATPase If kDML TR ZZ 2 L 2R L TH
0, AUBEREAS FIRELS IR ISR Ca i 0 4L Wi S5
BEEASEZ 5 LR LT 5.

Fellenius 52 X7 v MeEEHZELEHWT, JEE
MBI IZ BT 5 ATP i m oA & & b iz, M
oAt Ca lZx 3 2 ZPESOL DRSPS T 95 C
&R, LHIGEHERRIK N 2R L Twb. Tz,
Litwin 5% 137 v Mg ZELICB W T, JERMER
L DGRBS TSI 2, collagen & A7 1
& stiffness O¥MEHRE L TBH, Thoidh
% @ compliance K F &4, ARPREIIEZ
AT, TOMBIOBRK T2y SR TE%
ZAbhb.

SV IR B IR PH 2 IRg o JE R LR OV L 35 1) & AU
BHEOBENE LT, TANVF—HEROEME T4
VX —EERDEENHITONL. T4bb, Sk
stk P 2 VAT o R LSO 0 L DURE AT 23 R U 72 B
V2, FEIRILES o ACAE P G 2k 2 L, JER
MR DEEFEE A BER L, =RV —DFH A
RSN L C ATP &7 A4 5. —7,
SPEREPHZEIC X 0 RIS AL I O DU T 234 U
DI RACT 252 2 % &, JERMERIC B\ T b K



—482 — 3

AREEAER SN, I ba v B 7IFERGESE O
VX —REE R E & 2T ATP BEA 3P &
B, F 7R TS X A IHERIRE S e < &,
IR LU 5 O 55 /NN AR5 A0S 55 2 52 L L DL
bEEIN, SHITAMINELRTFEEL L0
TRBEARRICH S, 2SO, HEP &4 5%
AU CRRIME.LHORHEE LT SR Tl
Bbins.

PSRN &0 A U 7270 DA A IR [ 85
LEBITNEERT. ZoRRE Ui~ O
ERAELTWDLEEZOLNLY, ZOWTE LT
(&, Vikhert 5% (33 MLER O O AP R &
O A F—PEEDE L, HALGH M2 ORART
PR T 5 7-®, B XU catecholamine i JE 7%
K357 TS, 72, Olivetti 5% &
FE R I O3 D MK A0S R ML 2 S\ B © & 1) 351
ThHbHEBRXTEBY, Ginzton 51X 2D L9 IEE
MLEB L5 D ACAB PN R A D BEREIAZIZ & - TH
BEIBTH B ERELTWDEY, —J, BXL-IE
R LB L2 8 W T BN AE % BE DX T X2 mito-
chondria/# JE#HE L OIK T % 50, AUEEEICIE X
L 72 R MR O3 (PR 35 5 ZE O BN & ) A1
IRULIZKHA Y 23 <, —BRCAH AR G2 b & idvniEn
EOHEDHSHY. ZOIEBUMELLFHOMKIZE L
Tld, ¥4 Ventricular remodeling & X i£4t, <
DPDOEDBH LTS, bbb, LHEEROL
PN I IR O IEHAL, MPIRIC X ) ZEEALK
(Infarct expansion) L, Z2WEMALITRIE, FEMIZEREAY
OPEICER LR A ICERFRIMKRT L L0,
— WD EDORELAL % Ventricular remodeling &
BL, —DEZ o720 O ERIEE £ 2 Sbh
Twh. LaL, ERIERIMEITT S L OAEDH
WEZRY, LR EO PRI DOEERT-& X
nTws,

T, DT ALVF =YX bVELTHEET S
sL7F=r) U (CP) 3V A MY —VEEl
TATP L PHIREEIZH D, ATP 2535 &, 7
L7 F=rFF—+¥ (CPK) Ofe#Eic k) CP 25
ITANVF—=iE LTATP DS INL., ZD7-0,
DAL B - 7288121 ATP O3 A2 2647 LT
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Chronological Changes in High Energy Phosphate Values
in Canine Nonischemic Myocardium on Coronary Artery
Occlusion and Reperfusion

Norio NAKAGAWA, Sadamichi KIYOMI, Yoji HIRAYAMA, Takeo ICHIKI, Toshikazu ISHII

Department of Internal Medicine, Tokyo Medical University
(Director: Prof. Chiharu Ibukiyama)

Summary

To investigate metabolic changes in the nonischemic myocardium on the occurrence of acute
myocardial infarction (AMI), we studied canine groups which underwent permanent occlusion and
early reperfusion after co}onary artery ligation, and compared high energy phosphate (HEP) levels.

Thirty-eight adult mongrel dogs weighing 8 to 15 kg were divided into the following five groups.
Twelve dogs served as controls, 6 underwent ligation of the circumflex of the left coronary artery for
I day (group 1L), 6 for 3 days (group 3L), 6 for 7 days (group 7L) and 8 underwent reperfusion for
7 days after 60 min. ligation (group R). Specimens were obtained quickly from posterior papillary
muscle of the ischemic area and anterior papillary muscle of the nonischemic area following cardiac
enucleation under general anesthesia. The values of AMP, ADP, ATP were analyzed and the total
adenine nucleotides (TAN) value was calculated by the formula AMP + ADP + ATP in each specimen.

With permanent occlusion of the coronary artery, the values of HEP in the nonischemic myocardium
in groups 1L and 3L were not significantly different in comparison to controls, but in group 7L, they
were markedly decreased compared to controls. In the nonischemic myocardium, the metabolic change
was mild probably because of the good preservation of HEP for 8 days after the occurrence of AMI,
but before the 7th day, metabolic abnormalities occured.

On the other hand, in the case of early reperfusion after coronary artery ligation, the values of HEP
in group R were not significantly different from controls and were markedly higher than group 7L.
These results suggest that early successful reperfusion after coronary artery occlusion is effective in

preserving the ability to produce HEP in the nonischemic myocardium.

(Key words) High Energy Phosphate, Nonischemic myocardium, Reperfusion
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