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Fig.1. Schematic discription of experimental
preparations. PT, pressure transducer for
measurement of coronary perfusion pressure; F,
electromagnetic flow meter ; SC, pressure servo-
control unit (fig.2); HEAT EXC, large heat
exchanger; PACE, left atrial pacer; TEMP,
thermister probe for temparature of right ventri-
cular cavity ; ECG, electrocardiogram recorded
from pericardium ; RV, right ventricular drain
for collection of coronary venous blood ; LV, left
ventricular drain ; RS, blood reservoir.
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Fig. 2. Pressure servo - control unit for regulation of coronary perfusion pressure.
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Table. 1. Hemodynamic changes during increase in coronary blood flow.

BEFORE AFTER BEFORE AFTER

Exp.No CBF MRVP MRVPc SW CBF MRVP MRVPC SW MLVP MLVPC MLVP MLVPC
1 84 -17.2 9.4 0.18 160 ~20.,2 7.2 0.26 -12.5 10.0 -14.0 8.5
2 60 -17.7 7.1 0.10 131 -13.0 8.1 0.24 ~15.4 9.1 -12.7 11.8
3 62 -18.8 6.3 0.09 97 ~18.2 5.2 0.11 ~-14.9 9.0 -11.9 12.0
4 68 -17.7 6.7 0.10 133 -19.6 6.0 0.18 ~-16.5 9.4 ~13.1 12.8
) 63 ~20.3 5.8 0.08 106 -17.8 6.7 0.16 -10.4 13.5 -8.4 15.5
6 65 -17.9 42.0 0.21 116 -11.8 46.4 0.41 -21.8 11.2 ~26.4 6.6
7 69 -23.,0 38.2 0.20 105 -22.0 39.0 0.3 -20.7 12.3 -22.5 10.5
8 60 -20.2 5.8 0.08 122 -17.4 6.4 0.18 -11.4 10.4 -11.2 10.6
9 67 -18.4 6.4 0.10 131 -17.8 6.7 0.20 -15.8 1.5 -12.9 14.4
10 60 ~-25.4 36.5 0,17 109 -20.3 40,2 0.33 ~-26.0 7.0 -23.6 9.4
Meant 65+ -19.7% 16.4% 0.13% 121% -17.8% 17.2% 0.24% -16.5& 10.3% -15.7¢ 1t1.2%

Sp 7 15.6 15.6 0.05 19 17.1 17.1 0.09 4.9 1.9 6.0 2.7

Exp. No, experimental number; CBF, coronary blood flow (ml/min); MRVP, mean right ventri-
cular pressure (cmH,0); MRVPc, mean right ventricular pressure corrected for reservoir (mmHg);
SW, stroke work (GM); MLVP, mean left ventricular pressure (mmHg); MLVPc, mean left vent-
ricular pressure corrected for reservoir (mmHg). SW was estimated from CBF (about right vent-

ricular flow output) and MRV Pc.
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Table. 2. Stability of isolated heart during myocardial blood perfusion.

BEFORE 30 min 60 min 120 min 180 min 240 min
- e -
PH 7.416 + 0.044  7.4354% 0.020 7.426 % 0,028 7.420 + 0,013 7.411 % 0.030 7.415 1 0,022
. .
PO, (mmHg) 78,0+ 2.9 91.94 6.2 92.3% 1.9 90.8% 7.0 92.5+ 5.4 92.3% 2.3
& L] L
Oxygen Saturation (%) 95.9 4 0.07 97.0 & 0.65 97.7 + 0,33 96.9 + 0.69 97.2 % 0,42 97.3 % 0.33
L] o«
BCO, (mmig) 2411 3.9 24,4t 2.1 20.3% 0.6 22.8% 1.2 22.4% 2.4 24,5% 1.0
-
Na (meq/L) 146.7 + 2.0 - 140.0 & 4.5 139.3+ 4.5  137.2% 4.8 136.5% 5.8
®
K (meq/L) 3.0 0.2 - 2.9+ 0.2 2.9+ 0.2 3.0% 0.2 3.0% 0.2
-
ca (meq/L) 4.4% 0.4 - 3.9% 0.2 3.9% 0.6 3.8% 0.6 3.8% 0.6
L
c1 (meq/L}) 115 £ 3 - 114 + 4 13 £ 4 1M1 £ 5 1M 6
L
BUN (mg/dl) 20 £ 5 - 26 + 5 27 £ 5 28 5 29 & 6
o
CPK (1..) 250 & 82 179 & 39 344 : 148 308 + 132 397 & 192 568 * 321
isozyme: BB fraction -expl_ expB exp3 - - expl exp8 exp? - expl expd exed
(%) 54.0 45.0 14.5 50,5 36.5 33,5 48.0 26.5 25.0
MB fraction - - -
(%) 5.5 =) 1.5 1.5 {-) -) 0.5 (=) (=
MM fraction - - -
(%) 40.5 55.0 84.0 48.0 63.5 66.6 51.5 73.5 75.0
N
LDH (x.u.) 165 & 22 160 & 47 232 & S5 271 & 77 319 79 355 + 68
-
Gor (x.u.) 35 t 5 31 7 50 % 12 52 t 16 80 * 23 77 & 24
-
GPT (x.u.) 34 & 14 30+ 9 42 10 3 % 7 63 & 23 27 £ 10

{ N =6, Mean SE, ":N =4 )
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Table. 3. Hemodynamic effects of intracoronary nitroglycerin.

BEFORE AFTER
Exp.No CBF MVO, CPpP A-Oxg O,Ext Res CBF Mvo, CPP A~Oxg M _Re_a—
Group 1
1 66 3.55 154 19.74 27 2.33 65 3.02 108 19.37 24 1.66
2 60 3.48 76 19.27 27 1.27 60 3.37 56 19.11 26 0.93
3 67 3.16 100 16.64 40 1.49 65 3.22 42 16.55 42 0.65
4 65 4.24 172 17.10 38 2.65 65 4.18 126 17.02 36 1.97
5 64 3.27 104 18.39 25 1.63 64 3.27 89 18.53 25 1.39
6 75 3.47 100 14.16 33 1.33 78 3.32 75 14.50 29 0.96
7 61 4.36 144 16.67 36 2.36 62 4.62 85 16.67 38 1.37
Mean# 65% 3.65% 121+ 17.42¢  32¢ 1.87% 66+ 3,57+ 83+ 17.39+ 31+ 1,28%
SD 0.47 35 1.90 6 0.56 6 0.59 29 * 1.73 7 0.46¢
Group 2
1 65 3.55 68 19.05 40 1.05 128 4.74 67 19.05 27 0.52
2 62 3.23 138 21.00 37 2.23 108 5.04 135 21.00 33 1.25
3 62 3.30 103 16.07 37 1.66 105 4.45 102 16.07 28 0.97
4 60 2.92 79 19.50 23 1.32 105 4.04 83 19.56 18 0.79
5 64 3.39 106 23,05 28 1.66 122 5.43 106 23.12 23 0.87
6 57 3.76 149 18.66 30 2.61 122 4.74 149 18.67 18 1.22
Meanz 62+  3.36% 107+ 19.56% 33t 1.76% 115+ 4.74% 107+ 19.58% 25%& 0.94%
SD 3 0.29 32 2.35 7 0.58 10%* 0,48%* 31 2.37 6% 0,28%
Group 3
1 60 3.21 144 21.68 25 2.40 114 4.63 172 22.27 18 1.51
2 54 3.42 92 20.02 29 1.70 114 4.41 132 19.16 18 1.16
3 66 2.65 42 17.24 33 0.64 128 3.36 104 17.08 22 0.81
4 60 3.66 49 11.72 47 0.82 17 5.46 106 11.64 36 0.91
5 65 3.34 109 14.59 35 1.68 124 4.48 139 14.59 25 1.12
6 65 2.48 84 13.38 26 1.29 127 3.87 120 13.13 21 0.94
Meant 62+  3,13% 87+ 16.44%f 33% 1.42% 121%  4.37% 129%  16.31% 23+  1.08%
SD 5 0.46 38 3.90 8 0.65 6 0.71"% 25%* 3.98 7%* 0,25
Exp. No., experimental number ; CBF, coronary blood flow (ml/min); MVO,, myocardial oxygen

consumption per heart weight (ml/min/100g); CPP, coronary perfusion pressure (mmHg); A-Oxg,
coronary arterial oxygen content (vol %); O, Ext, myocardial oxygen extraction ratio (%); Res,

coronary vascular resistance (mmHgmin/ml).

*: Significant difference from pretreated values by p<0.01.
Significant difference from pretreated values by p<0.001.
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and after experimental maneuvoirs. experimental maneuvoirs.
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Fig.5. Changes of the myocardial oxygen consumption (MVO,)
before and after experimental maneuvoirs.
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Abstract
The effects of intracoronary nitroglycerin (TNG) administration on coronary hemodynamicg
and myocardial oxygen consumption (MVO,) were studied in nineteen isolated and blood-
perfused hearts of dogs. In the preliminary experiment, it was confirmed by biochemical blood
examination that the model used in the present study showed a stable myocardial perfusion
throughout the experimental period of four hours, The external cardiac work was not changed
in spite of increase in the coronary blood flow (CBF). Experiments were performed in three
groups with artificially controlled coronary hemodynamics: Group 1, keeping a constant CBF
during intracoronary TNG administration; Group 2, keeping a constant coronary perfusion
pressure during intracoronary TNG administraion; Group 3, keeping a double-fold increase of
CBF without TNG administraion. The results obtained were as follows: In Group 1, no change
was observed in MVO, and the myocardial oxygen extraction ratio (O, Ext) during constant
CBF. In Group 2, CBF was increased by 85.5% and MVO, by 41.4% while O, Ext was reduced
from 33 to 25%. In Group 3, CBF was increased by 95.2% and MVO, by 39.6%, while O, Ext
was reduced from 33 to 23%. Therefore, the changes observed in Group 3 were identical to
those in Group 2. These data suggest that MVO, depends on CBF even after an intracoronary
administration of TNG, enhancing the myocardial oxygen demand.




