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Pharmacological Action of Adenosine on the Cardiovascular System
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Bolus intravenous injection of adenosine resulted the temporal decrease of systemic blood pressure and heart rate in the
anesthetized rats. Adenosine also resulted the persistent decrease of contractility and heart rate in the isolated spontane-
ously beating rat right atria. Both of the above inhibition effets of adenosine were increased by the pretreatment of NBI
(nitrobenzylthioinosine), whitch is an adenosine transport inhibitor, but decreased by the pretreatment of 8-
phenyltheophy1line, which is an adenosine antagonist. In isolated thoracic aorta ring segment of normotensive rats, intact
rings were relaxed by adenosine (42.3+8.7%) and ATP (85.9+15.8%) in the concentration of 10 M, but rubbed rings
were relaxed by adenosine (35.241.9%) and ATP (11.349.0%) in 10 M. After pretreatment of L-NAME (N-Nitro-L-
arginine methyl ester), which is an NO inhibitor, adenosine-induced relaxation was not affected, but ATP-induced relax-
ation was significantly inhibited (P<0.01). Meanwhile, adenosine resulted almost same as vasorelaxation in isolated tho-
racic aorta of SHR comparing to those of normotensive rats. But, vasodilation responses of ATP in intact rings of SHR
are significantly inhibited comparing to those of normotensive rats. Adenosine-induced relaxation is attenuated after 8-
phenyltheophylline pretreatment, but increased after NBI pretreatment. However, ATP-induced relaxations are not affected
by 8-phenyltheophylline or NBI pretreatment. These results suggested that the hypotensive effects of adenosine was due
to the decrease of contractile force and heart rate through the Al receptor and vasodilation are mediated by A2 receptor
of the vascular smooth muscle. And, the heart protective and vasodilation effects of adenosine might suggest that it
would be useful in the acute treatment of coronary artery disease.
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Fig. 1. Typical recording of blood pressure (B.P.) and heart rate (H.R.) changes induced by adenosine in the anesthetized rats.
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Table 1. Effect of nitrobenzylthioinosine (NBI) or 8-phenyltheophylline pretreatment on the decrease in mean blood pressure
(left) and the negative chronotropic action (right) of adenosine in the anesthetized rats.

Adenosine (mg/kg, i.v.)

0.01 0.1 0.3

Pretreatment

AM.B.P AH.R. AM.B.P. AH.R. AM.B.P. AH.R.

(mmHg) (beats/min) (mmHg) (beats/min) (mmHg) (beats/min)
Control -13£2 -20+1 -2743 -7316 =734 -240£15
NBI (2 mg/kg, i.v.) 2043 5046" -4245" -85+10 94+12 275434
8-phenyl theophylline (10 mg/kg i.v.) -6x1" -5+1" -13+2" -1582" 35447 -190+21
A represents “the change of”. Results are expressed as a meantS.E., n=6. * P<0.05, ** p<0.01, *** p<0.001 vs control.
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Fig. 2. Typical recording of contractile force (C.F.) and heart rate (H.R.) changes induced by adenosine in the isoleted

spontaneously beating right atria.
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Table 2. Effect of nitrobenzylthioinosine (NBI) or 8-phenyltheophylline pretreatment on the negative inotropic (C.F.) and
chronotropic (H.R.) action of adenosine in the isolated spontaneously beating rat right atria.

Adenosine (M)
Pretreatment 3x107 3x10° 3x10°
ACF. (%) AH.R. (%) ACF. (%) AHR. (%) ACF. (%) AHR. (%)
Control -1622 -61 22843 -18+6 71+4 -50+15
NBI(10° M) 2242 -842 4245 -3043 757 -60+7
8-phenyl theophylline(10° M) 1141 -3+0 1743 441" -44+5"" -1442"

A represents “the change of”. Results are expressed as a meantS.E., n=6. * P<0.05, ** p<0.01 vs control.
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Fig. 3. Typical recording of vasorelaxation induced by adenosine (left) or ATP (right) in the isolated normotensive rat thoracic
aorta with intact endothelium (upper) and disrupted endothelium (lower). All thoratic aortas were precontracted with
norepinephrine 10”7 M. The presence of intact endothelium were confirmed by the acetylcholine-induced vasorelaxation. Similar
experiments were obtained from an additional 6 thoracic aortas.
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Table 3. Effect of L-NAME, which is a NO inhibitor, on the
adenosine or ATP-induced vasorelaxation in the isolated
normotensive rat thoracic aorta with intact endothelium,
And, vasorelaxation induced by adenosine or ATP in the
isolated spontaneously hypertensive rat (SHR), compared
with norma rat, thoracic aorta with intact endothelium.
Results are expressed as a meantS.E., n=6. ** p<0.01, ***
p<0.001 vs normal rat.
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Fig. 4. Effects of 8-phenyltheophylline, which is an adenosine antagonist, or nitrobenzylthioinosine (NBI), which is an adenosine
transport inhibitor, on the adenosine (left) and ATP (right)-induced vasorelaxation in the isolated normotensive rat thoracic aorta
with intact endothelium. Results are expressed as a mean+S.E., n=6. * P<0.05 vs control.
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