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Fig. 3 Hemodynamic and metabolic effects of

forskolin (the first experiment).
Abbreviations : FSK, forskolin ; Post-
con, post-control ; BP, blood pressure ;
HR, heart rate; LVdP/dt, maximum
rate of left ventricular pressure rise .
CBF, coronary blood flow ; MVO,, car-
diac oxygen consumption rate.
The data are means. Bars=SEM, n=10.
*Significantly different from the values
of control and post-control at the level
of p<0.05.
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Fig. 4 Effect of an intracoronary forskolin
infusion on the reactive hyperemic
response to 20 seconds of coronary
occlusion. The three panels, from top to
bottom, hyperemic responses before,
during, and 20 minutes after termina-
tion of forskolin infusion. Numbers
refer to control and peak reactive
hyperemic coronary flow rates (ml/
min).

Abbreviations : Cont, control ; FSK,
forskolin ; Post-cont, post-control.

Table 1 Effects of forskolin on myocardial reactive hyperemia (the first experiment)

Durations of

Repayment of flow debt, ratio

Peak reactive hyperemic flow rate, %

occlusion, s (Cont) (FSK) (Post-cont) (Cont} (FSK) (Post-cont)
5 2.25+0.24 2.37£0.29 2.24+0.31 244.6+19.2 218.3+19.7 236.6+19.2

10 3.03+0.49 3.18+0.38 2.84+0.40 360.0+36.9 327.5+£32.9 347.5+29.9

15 3.1240.35 4.00+0.41* 3.37%0.33 392.5+41.2 360.01+33.4 402.4434 .4

20 3.241+0.41 4.05+0.43* 3.22+0.31 422.9+44.9 388.2+38.7 410.3+35.1

30 3.18+0.39 4.03+0.39* 3.21+0.40 462.2+52.9 431.0+44.7 450.8+40.7

Abbreviations : Cont, control ; Post-cont, post-contrel ; FSK, forskolin.

The date are expressed as Mean+SEM ; n=10.

*Significantly different from the values of control and post-control at the level of P<0.05.
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Fig. 5 Hemodynamic and metabolic data in

the second experiment.

Abbreviations : FSK, forskolin ; Post-
con, post-control, 8-PT, 8-
phenyltheophylline ; BP, blood pres-
sure ; HR, heart rate ; LVdP/dt, maxi-
mum rate of left ventricular pressure
rise ; CBF, coronary blood flow ;
MVQO,, cardiac oxygen consumption
rate.

The data are means. Bars=SEM, n= 7.
*Significantly different, p<0.05.

Table 2 Effects of forskolin and 8 -phenyltheophylline on repayment of flow dept (the second experi-

ment)

Durations of

Repayment of flow debt, ratio

occlusion, s (Cont) {FSK) (Post-cont) (8-PT) (8- PT+FSK) (8-PT)
5 2.59+0.39  2.8240.40 2.71£0.53  2.38+0.30 2.22+0.27 2.3140.26
10 3.52+0.74 3.76+0.64 3.38%0.66 2.56+0.31 2.74£0.43 2.48+0.37
15 3.57+0.54  4.54+0.63*  3.57+0.55  2.53+0.32% 2.76+0.33 2.46+0.30
20 3.7740.59  4.72+0.73*  3.49+0.55  2.57+0.37t 2.85+0.39 2.5140.47
30 3.76£0.62 4.61x0.70* 3.70£0.65 2.77+0.49% 3.061+0.49 2.82£0.61

Abbreviation : 8 -PT, 8-phenyltheophylline. Other abbreviations as in table 1.

The data are expressed as MeanSEM . n= 7.

* Significantly different from the values before and after administration of forskolin at the level of P<0.05.
t Significantly different from the values before administration of 8 -phenyltheophylline at the level of P<0,05.
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Table 3 Effects of forskolin and 8-phenyltheophylline on peak reactive hyperemic flow rate (the

second experiment)

Duration of Peak reactive hyperemic flow rate, %
occlusion, s (Cont) (FSK) (Post-cont) (8-PT) (8-PT+FSK) (8-PT)
5 245.9£27.3  234.7£25.9 246.2+28.7 251.2%21.9 218.8+18.8 228.0x18.7
10 363.8+58.7 339.6+50.9  358.8+52.3  352.3+42.2  329.0*41.6  331.0%39.8
15 405.0+65.6  379.3+53.2 421.8+57.8 390.6148.7 369.9+48.2 387.11+45.0
20 446.9+71.8  428.7+64.8  451.7460.3  413.2449.0  404.1%45.6  411.6%50.2
30 496.3+87.3  459.2+70.3  489.5+65.3  464.9%56.3 438.8+51.6 449.6+49.6
Abbreviations are as in Table 1 and 2.
The data are expressed as Mean+SEM ; n= 7.
#* 17<0.05
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forskolin induced changes in repayment
of flow debt following 15, 20 and 30
seconds occlusions in the second experi-
ment. Percent increase in debt repay-
ment were compared with average val-
ues before and after forskolin infusion.
Forskolin potentiated the debt repay-
ment by about 27% after each occlu-
sion. But, under the existence of 8-
phenyltheophylline, effects of forskolin
were reduced significantly.
Abbreviations : FSK, forskolin ; 8-PT,
8 -phenyltheophylline.

The data are means. Bars=SEM, n=7.
*Significantly different, p<0.05.
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The contribution of adenylate cyclase to mycardial
reactive hyperemia in the open-chest dog

Kazuyoshi Hina
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Okayama University Medical School,
Okayama 700, Japan
(Director : Prof. T. Tsuji)

Many lines of evidence suggest that adenosine partly regulates coronary vascular tone in
response to myocardial ischemia after a brief coronary occlusion. However, the basic mecha-
nisms of blood flow regulation of myocardial reactive hyperemia still remain unknown. This
experiment was performed using the selective effect of forskolin to enhance the effects of
agonists which exert receptor-mediated stimulation of adenylate cyclase. We exploited the
potentiating effect of forskolin to test the hypothesis that activation of adenylate cyclase
contributes to myocardial reactive hyperemia, especially by release of adenosine at the time of
brief coronary occlusions. In ten open-chest dogs, intracoronary forskolin infusions, which
produced plasma concentrations between 0.22 and 0.34 M, slightly increased coronary blood
flow and had no effect on hemodynamics or myocardial metabolism. Under these conditions,
although peak reactive hyperemic flow rates were not affected, forskolin infusions reversibly
increased repayments of flow debt significantly by 28, 25 and 27% following corenary occlu-
sions of 15, 20 and 30 second, respectively (p <0.05). In other seven dogs, after observations of
the effects of forskolin (0.16-0.26xM), 10 M of 8-phenyltheophylline, a potent adenosine
antagonist, was intracoronarily infused simultaneously with forskolin. Forskolin potentiated
debt repayments by about 23-27% following 15, 20 and 30 second occlusions. However, with
simultaneous 8-phenyltheophylline, the effects of forskolin were eliminated significantly (p<
0.05). The present results demonstrate that adenylate cyclase contributes to myocardial
reactive hyperemia and adenosine has a significant role as metabolic regulator of reactive

hyperemia through activation of adenylate cyclase.



