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Table 1.
No. Name Age Sex | ECG Dx | LAD LCX RCA Collaterals Aneurysm Drugs

B. T 56 M Inf not done (+) Nifedipine, GIK, CoQ 10, DBCAMP,
N.S 72 M Inf 90 - 100 (+) Nifedipine, GIK, CoQ 10, DBcAMP,
S.T 54 M Lat - 100 75 (+) (=) Nifedipine, GIK, CoQ 10, DBcAMP,
HH 78 M Inf not done Nifedipine, GIK, CoQ 10, DBcAMP,
N.M 51 F |Ant Sep 99 - 90 (+) (=) Nifedipine, GIK, CoQ 10, DBcAMP,
T.T 59 M | Ant Sep 99 75 - (+) (=) Nifedipine, GIK, CoQ 10, DBcAMP,
y.z 82 M |AnlSep not done Nifedipine, GIK, CoQ 10, DBcAMP,
K. T 58 M |Int, Post 50 75 100 (+) (+) Nifedipine, GIK, CoQ 10, DBcAMP,
F.K 69 M Inf 75 - 99 (+) (=) Nifedipine, GIK, CoQ 10, DBcAMP,
M.K 67 M |Ant Sep| 100 -— - (+) (=) Nifedipine, GIK, CoQ 19, DBcAMP,
0.S 54 M | Ant, Sep 90 - - (-) (+) Nifedipine, GIK, CoQ 14, DBcAMP,
1.Y 62 M |Inf, Lat 75 99 100 (+) (=) Nifedipine, GIK, — DBcAMP,
1.T 62 M Inf - 9 75 () (-) Nifedipine, GIK, — DBcAMP,
N.S 38 M |Post,Lat] — 99 - (+) (=) Nifedipine, GIK, CoQ1o, -
N.K 47 M Inf 75 90 90 (—) (—) GIK, CoQ10, DBcAMP,
M.K 67 F |Inf, Lat 99 99 100 (+) (-) GIK, - -
S.S 57 M |AnbSer | g5 gy gg (=) () GIK, CoQ1g, DBCAMP,
A.S 68 M |Ant, Sep 990 - - (=) (=) GIK, CoQ1q, -
S.T 61 M |[AmbSer | jo0 +) =) GIK, CoQu, -
F.A 73 M |[BEESP Y 100 99 90 (=) (4) GIK, CoQ10, DBcAMP,
Y.H 71 M Inf 75 75 100 (+) (—) GIK, CoQ1o, DBcAMP,
M.K 57 M Inf - — 100 (=) (=) GIK, CoQ10, DBcAMP,
N.R 56 M [AnhSer | 199 75 - =) GIK, CoQ1g, DBcAMP,
N.K 44 M |[Ant,Sep| 90 75 75 (=) (=) GIK, CoQ19, DBCAMP,
K.Y 54 M |Ant, Sep 7% - - (=) (—) GIK, CoQ19, DBcAMP,
C.T 64 F |Ant, Sep| 100 - - (=) (+) GIK, —~ DBcAMP,
T.T 75 M Inf 100 - 100 (+) (=) GIK, — DBcAMP,
K.H 49 M |Ant, Sep | 100 99 — (+) (=) GIK, CoQ1q, DBcAMP,
N.Y 67 M |Inf, Post 7% - 75 (—) (+) GIK, CoQ10, DBcAMP,
MM 76 M Inf not done GIK, CoQ19, DBcAMP,
M.J 81 M |Ant, Sep not done GIK, CoQ10, DBcAMP,
M.K 35 M |[AnbSep | 90— 75 (o) (4) — CoQ1g, DBCAMP,
I.LK 70 F |AshSep | o9 75 75 (=) (=) GIK, - -
I.T 55 F Inf 75 100 75 (=) (=) — CoQ10, DBcAMP,
I.Y 5 M Inf 7 75 99 (+) (=) GIK, - -
H.S 60 M (AnhSep | 75 75 100 ) (+) GIK, CoQ10, DBcAMP,
s.s 74 M |IfPost | gq g5 g0 ) =) GIK, - -
N.Y 68 M |Ant Sep 7B - - (=) (+) GIK, - -
K.G 53 M Inf - 75 75 (=) (=) GIK, - -
H.K 49 M |Ant, Sep 9% 90 75 (+) (-) GIK, CoQ0 DBcAMP,

40)

Abbreviations : LAD, left anterior descending artery; LCX, left circumflex artery; RCA, right coronary
artery; Ant, anterior; Sep, septum; Inf, inferor; Lat, lateral ; ; Post, posterior: DBcA M-
P, ;:11butyryl cyclic AMP ; GIK, glucose-insulin-potassium ; CoQ 19, coenzyme Q1o ; M, male;
F, female.
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Table 2. Numbers of patients with coronary occlusive disease assessed by arteriography

No. of disease vessels No. of patients Age y/o male Sex female
1 9 59 (38—68) 8 1
2 12 59 (35—75) 11 1
3 14 60 (44—74) 11 3

Table 3. Clinical data in patients with administration of myocardial metabolic activator

Drugs given No. of patients Age y/o  male female collatrrals(%4) Aneurysm(%)
GIK 38 62 (38—82) 34 4 18/34 (53) 10/33 (30)
CoQuo 30 60 (35—82) 28 2 12/24 (50) 8/24 (33)
DBcAMP 31 61 (35—82) 28 3 13/26 (50) 10/26 (38)

Abbreviations: DBcAMP, dibutyryl cyclic AMP; GIK,

glucose-insulin-potassium ; CoQig, coenzyme Qq.

Fig.1. Diagrammatic representation of thallium-201 (T1-201) perfusion scintigram. Each of 5 differ@t
projections of the perfusion scintigram has been divided into 3 segments: (from the left) an anterior
projection (ANT), left-anterior oblique projections (LAO 30°, 45° and 60°) and a left-lateral projection (L

-LAT).

B, anterior wall; [, inferior wall ; E=], septum ; [.%], posterior wall

i, lateral wall ; 72, apex.
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BEANL 72 (P<0.01). DBcAMP #5880 LH % % 3
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Table 4. Metabolic activity of the areas determined by thallium-201 uptake index. Before and after

administration of various drugs

Administration of | ANT | LAO30° | LAO45 | LAO60" | L-LAT | total
drug (%) (%) (%) %6) (%) (%)
o B |72 58 62|42 52 54|45 60 43 |40 65 41 | 51 51 49 | 52
Nifedipine 10 9 132 10 18|18 5 2220 8 30 |11 11 35| 10
Mean\ T T T e [ e m mr | g o ag e T e ns
+3D A |78 63 45|35 56 55 |34 70 34 |34 84 38|58 71 43| 53
B 711 4|15 22 17 |17 22 30 |22 17 24| 5 17 19| 17
‘ B |60 57 60|50 56 56| 51 58 47 | 50 60 40 | 57 60 58 | 55
GIK 12 12 11 (16 12 16 |17 9 20|18 10 23 |10 13 20| 9
(%?ﬁ) A |73 65 67 |54 59 6553 68 59 | 62 72 45 | 68 68 76 | 64
e 20 16 12|23 18 18 | 22 18 22 | 17 16 36 [ 11 16 10 | 8
B |64 57 59|49 54 53|41 57 40 | 43 57 31 |59 68 67 | 53
CoQuo 8 13 11|19 11 17 | 15 8 20 |19 11 24 |12 6 14| 11
(M?ﬁ) A |78 64 69|61 66 65|60 67 47 | 65 67 37 | 71 73 69 | 64
s 16 16 16 | 10 17 20 | 16 16 19 | 16 17 26 |20 14 13| 10
B | 64 56 59 | 53 54 57 | 46 57 47 [ 50 60 31 [59 65 67 | 55
DBcAMP 12 13 1117 13 14|15 9 17|14 10 19 |12 10 6| 9
________________________________________________________________________________ .
(¥§g) A |64 65 60|61 62 66|46 68 58 |58 75 35 | 74 71 63 | 62
" 19 14 13 |28 16 15 | 13 18 20 | 15 12 20 | 17 18 31| 10

Abbreviations and symbols :

ANT, anterior; LAO, left anterior oblique; L-LAT, leftlateral ; B, before

administration; A, after administration; * p<0.01; n.s., not significant.
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Fig.2. Myocardial metabolic activity of the infarcted areas determined by TI1-201 uptake
index, before and after administration of various agents. Each of the vertically alined
points represents the T1-201 uptake index of each region-of-interests (ROI) in the segment.
At the both side of the alined points, their means are presented with one point with vertical
line (S. D.). *, P<0.01 (with paired ¢-test). In the following figures (Fig. 3-Fig. 7), the data

were similarly plotted.
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Fig.3. Myocardial metabolic activity of the in-
farcted areas in each vessel disease determined
by TI-201 uptake index, before and after
administration of glucose-insulin-potassium
(GIK) solution.
¥k k, P<0.05; % %, P<0.02; *, P<0.01.
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Fig.4. Mpyocardial metabolic activity of the in- Fig. 5. Myocardial metabolic activity of the in-
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by TI-201 uptake index, before and after by TI1-201 uptake index, before and after
administration of coenzyme Q,p (CoQsq). administration of dibutyryl cyclic AMP (DBc
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Fig. 6. Mpyocardial metabolic activity of the infarcted areas with and without collaterals
determined by T1-201 uptake index of the segment, before and after administration of
GIK, CoQ,, or DBCAMP.
—o , with collaterals ; 0——0, without collaterals; *, P<0.01.
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Fig.7. Mpyocardial metabolic activity of the infarcted areas with and without aneurysm
determined by T1-201 uptake index of the segment, before and after administration of

GIK, CoQ,, or DBcAMP.

@—@, with aneurysm ; 0——0, without aneurysm; %, P<0.01.
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B 114+ 19 mmHg %> 5 #:{8 121+ 26 mmHg & 310
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65+8/min. &> > H({# 64 +£9/min. LA L, SBP i3Hl
120+ 18 mmHg #» & #% {# 12431 mmHg & ¥ /0
L,DBP ZFTES L UEME £ b 70 mmHg L& ka3
¢, DP (3B{# 7,854+ 1,208 mmHg-beats/min. 25
1%f 7,953+2,157 mmHgbeats/min. &ML 7223,
LWTFROEE TR ahod,

DBcAMP &5 8O .LIMITEIEZ L iE, HR A
{& 72+ 15/min, » & % {# 83+ 18/min. & H B 20
L7 (P<0.01). SBP (2 A& 116 £22 mmHg » & #&{E
11016 mmHg £ WA L, HFETE hrol,
DBP i i {& 6811 mmHg » & # {# 63+ 10 mmHg
YEEIZEY L (P<0.05), DP I B1{E 8,307+
1,899 mmHg-beats/min. > & %% {E 9,258+2,709
mmHg-beats/min. &£ HEIIL o8, BE T B o7,

(6) GIK, CoQi%z 5 M2 DBcAMP 8512 & 3

FHEE(IZ DOV T (5%6),
GIK # 5 T BS i3 §ii {8 96 +31 mg/dl »» & B &

Table 5. Hemodynamic response of each drugs

146+76 mg/dl L EF ML 7z (P<0.01), LHL
BMS, Y wa, GOT, GPT 8 &' LDH ixBE
DERBHELNDIDAETH Tz,

CoQyof& 5 T & BS i3 HifE 84 15 mg/dl » & & fE
109+33 mg/dl L BERIHEML 7z (P<0.02) 5, #Y
v, GOT, GPT, LDH R U CPK i 3 BEDZEbss
AENBEDHETH T, '

DBcAMP #5874 T BS OEBI 2 LT % &, #
& 92+ 31 mg/dl 2> & 1% 181+68 mg/dl L HEIZH
hoL 72 (P<0.01), rfn#% IRI & b F7{E 8.5+6.0 U/ml
5 H{E 141.92106.6 xU/ml EFRECEML (P
0.01), FFA |3 #7180.3720.20mEq/1 » & % &
0.15%0.12mEq/1 2 BE WA L7z (P<0.05). X,
PRA {BI3#7{E 1.6£1.0ng/ml/h 7> 5 H{E3.1+2.1
ng/ml/h L EEZHEML 72 (P<0.01). L L2215,
# Y% 24, GOT, GPT, LDH, CPK, /A7 KL+
VY BEIUTRLF) S ICRBEOELNALNDD
HTH-T,

(70 EFIER

GIK #54) (8), EFAN. K, 4mBH, LE
®E, I, I, aVFOREE QL V~V. DY T &
e HTE, MErREFEEOFMREEL, TBIRE
BT, ERTITRIC 90%, EEfifS L A EER
CENRER TROWEN S SNz, QBT S & O

Administration of HR SBP DBP Double product
drug (heats/min.) (mmHg) (mmHg) (mmHg. beats/min.)
B A B A B A B A

Nifedipine 69 71 121 116 71 68 8553 8370

(Meant3.D.) 17 1 18 18 10 8 1747 1649
R O A - s

GIK 67 72 114 121 65 72 7722 8606

(Mean=5.D.) 9 11 19 26 16 16 1758 1861
"""""""""""""""""""" I e e

CoQuo 65 64 120 124 70 70 7854 7953

(Mean+S.D.) 8 9 18 31 10 14 1208 2157
e e e

DBcAMP 72 83 116 110 68 63 8307 9258

(Mean+8.D.) 15 18 22 16 11 10 1899 2709
""""""""""""""""""" I e T

Abbreviations and symbols: HR, heart rate ; OBP, diastolic blood pressure; SBP, systolic blood pres-
sure ; B, before administration; A, after administration ; *, p<0.01; ***,
p<0.05; n.s, not significant.
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BS, blood sugar; FFA, free fatty acid; B, before administration; A, after administration; * p<0.01; **, <0.02; **, p<0.05;

n.s, not significant.

Abbrevitions and symbols:

e

LEROBEGERT, TI-201LEA* v > Geaigiy
45°) T, GIK #5#/0C T TR LR RIE 4
shrzh, GIK BERICZOHEN A SN, T1-201
uptake index TH#T 5 &, GIK %58, T
1% 5, GIK #£5% 90%2gE L iz,

CoQof 58 (F9). EFIN.Y.,, 67HmEME LE
B, 1, I, aVF ORE Q E'H » TEFE L Bl
and:, BERER K CTENTITRS X UEERRC
ZNFEN 5% DML & &7z, FIBIMITHRHSEL,
ALEERT, TE, REfICLEMEIREN:, TI
~201 R A F + > (ERIRME 45°) T, CoQuoi% 5]
TR, TR OHEREZREN A S5 N0, CoQ,
BE5% 7 OWE»AH SN, TI1-201 uptake index T
&, CoQu %5, HRRIENT TI% R U TR T 67%T
Hotd, CoQ S5 ®ktznzh 8RIzHEL .

DBcAMP #5541 (B 10), fEFIC. T., 64 Bzt
LEME, ViNVOREQHLE V~V.ORKETH
MNhHD, AETREERECORRE2EL, TEER:
T, ERTT{TROZRMERRL 72, HIBIMITH I E
{, ELEEET, METRS L U TELOLER
mENT. TI-201 0 A ¥ v >~ (ERTRMI 45°) T,
DBcAMP #5801z THhRE, TR LG KiE
A N7z, DBCAMP # 5% 7 DSk ED & 4l Tl
-201 uptake index &, DBcAMP &5, shFRER 49%
BLUTEH65% %L, DBCAMP #5%7h#h
68%, 94%icBgEL 72,

& %=

JT4E, coronary care unit O K LA RREI LV
DA T BRFEOESICL D, LHEEEAN
OB RIBCED LT3, Zhs Oz FR
IEFEI BT 2 BERABECMITHROMERRCE
DEIAMKEL, LnLids, BMECERELED
B % BT LEHREOHRRR U R FE I3 RIS
ERTwRL, —7F, LEEEZOESEELL, #
BRSO IR CHEEROMHSERLEL Ty
3, 7 I TCEHBIIEPEICB T TI-201 LA * v
YEFEL, SEAHEREE It 7 VY
EHEAL, OCHEEEEHHOFEEORBEEOR
ErilET g O L TR 21T 7.

9, TI-201 DB A F v v IZDWLTIRRE, 1970 F
Kawana 52132 V) 7 ABEMERGITE O £ Y25
PEHAH Y ‘7Ab:%@ﬂ«lb, Nat—K+*® > 7%/ L CHild
PIZEDAEND I LR2FERL, LEiA A—Y VI
B LTHERL? AR DLW THE L. 20%
1973 £ Lebowitz !9 & f Bladley-Moore &'V #
EMRBORKED S, RROEROTREM £k~
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Before After

[1> [

NK 44 y/o M.

Fig.8. Effect of GIK solution on the inferior infarcted areas of old myocardial infarction.
Arrows show changes in the myocardial infarcted areas before and after administration
of GIK solution. Numerals in rough sketches (below) are the counts of T1-201 uptake index

in respective segments.

Before After

[o> [
N.Y 67 y/oM

Fig.9. Effect of CoQ,, on the septal-inferior infarcted areas of old myocardial infarction.
Arrows show changes in the myocardial infarcted areas before and after administration
of CoQ,o. Numerals in rough sketches (below) are the counts of T1-201 uptake index in

respective segments.
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emission computed tomography (SPECT)20~ ¢
HAZ LD ZIBESAREL T3, X, FEEHMmiC
OHERORELFENTE 2RER L LT, BEAF
BIR M (PTCA), & 8RN /& A i IS IR
(Intracoronary thrombolysis)®®~*" E (5@ M4FH
{17 (A~C bypass)*®~*) @ RAT LTI RIZ T %R

Before

HECLITHENTO 2, RHETIE, REABMmE
MEEBMOCHCES L, TI-201 082 %+ 212

D, RENRULELNIZ LT TE2 L 22, Hzx
AT,

Ca™ FEHAITHL =7 = YV DBRIZ DL TY,
MEERF L LCOLTRICERTH S 2L, Bl
BE B TRITLEHIL RN = Xe AE & » T
MENTVWE, &z, Zacca 5P W=7 2V 7
REBER TI-201 0 A+ > OLEHRERIE LY
BEYBIMENDY, IHIEEFOLSERNERR
KEBELTwa, BMBOLEEEEICNT 2R
WZDWT, Henry 5043, Ca™ $HiFlARD L v
LA A CIBEIE IR, IR TR © O
EMABART 3, SEEEI BB LHHRERS
ERFICLLREBRETE, =79 213 T1-201
LEFA F v DOHRERBERICHL T, BEOEY
2E 2507,

WAz GIK SRk, LA ZEE O LB RERE L LT
1962 4 Sodi-Pallares 54 12k D i&s » 4172, GIK
BOBIALF—DORE 258> o BE (s
¥, BRERHEEELTATPEERE LE LS
1%, Thadani o7 ZROERE I GIK FEik % E

After

[>

[3>

C.T 64 y/o F.

Fig.10. Effect of DBcAMP on the septal-inferior infarcted areas of old myocardial
infarction. Arrows show changes in the myocardial infarcted areas before and after
administration of DBcAMP. Numerals in rough sketches (below) are the counts of T1-201

uptake index in respective segments.
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Abstract
The effect of various metabolic activators on thallium-201 (T1-201) uptake were investigated
in 40 patients with old myocardial infarction. Among them, 35 patients were examined with
coronary arteriography and left ventriculography. The ditermination of infarct size through
T1-201 myocardial scintigram was obtained using the region-of-interests (ROI) method. If the
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T1-201 uptake index of an area of myocardium was less than 75% of the highest ROI counts, it
was defined as a myocardial ischemic area. In 14 patients 5 mg nifedipine was sublinqually
administered, in 38 patients glucose-insulin-potassium (GIK) solution (regular insulin 20 units
and KCI 20mEq in 100 ml of 50% glucose solution) was infused for 2 hr, in 30 patients coen-
zyme Q¢ (CoQ;o) was infused at a rate of 1.5 mg/kg for 60 min on 5 consecutive days, and in
31 patients dibutyryl cyclic AMP (DBcAMP) was infused at a rate of 0.2 mg/kg/min for 60 min,
Counts of T1-201 uptake by infarcted areas of the myocardium, from these differently treated
patients, indicated that nifedipine is effective as a vasodilator and both GIK and CoQ;q are
effective as a metabolic activator, while DBcAMP acts as a vasodilator and metabolic activator.




