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Propranolol is the most widely used B-adrenoblocker. It has been shown to reduce the
heart rate (HR) and the force of the cardiac contractions [1, 3, 4, 7, 9]. Some workers have
observed a decrease [5, 6], but others an increase [3, 4] in the coronary blood flow follow-
ing administration of propranolol. Recently selective f,-adrenoblockers have been exten-
sively used in clinical and experimental medicine, in particular cordanum (talinolol). How-
ever, the effect of cordanum on the resistance of the coronary vessels has virtually not been
studied.

The aim of this investigation was to study the effect of cordanum and propranolol on
coronary resistance.

EXPERIMENTAL METHODS

Experiments were carried out under pentobarbital anesthesia (30-40 mg/kg) on 30 isolated
cats' hearts, perfused under constant pressure (80-100 mm Hg) with blood from a donor. The
flow of blood into the coronary arteries was recorded by the electromagnetic transducer of
an MF-46 flowmeter (Nihon Kohden, Japan). The pressure in the right atrium and the left ven-
tricle and the perfusion pressure were recorded by electromanometric transducers (EMT-746;
Siemens-Elema, Sweden). The parameters obtained were recorded on a Mingograf-82 instrument
(Siemens-Elema).

Coronary blood flowing into the left side of the heart was drained through a catheter
in the apex of the left ventricle, thus ensuring low values of intraventricular pressure.
For this reason changes in activity of the isolated heart could be judged from HR.

The coronary resistance was calculated as the ratio of the difference between the per-
fusion pressure and pressure in the right atrium, on the one hand, and the volume velccity
of the coronary blood flow (in mm Hg/ml/min) on the other hand. Coronary vascular tone was
assessed by the degree of reactive hyperemia in response to ischemia for 10 sec.

Cordanum in doses of 0.7:107° to 1.0-10"°% g/ml and propranolol in doses of 0.7-107° to
1.0°107% g/ml were injected through the stabilizing perfusion vessel.

EXPERIMENTAL RESULTS

After injection of cordanum two types of changes in coronary resistance were discovered:
1) a decrease (35.3%) and 2) an increase (64.7%). In reactions of type 1 (Figs. 1 and 2a)
the resistance of the coronary vessels decreased in the first minute, the greatest decrease
being observed after 61.0 * 4.5 sec (by 26.3 * 7.1% of the initial value; p < 0.02). The
coronary resistance thereafter increased and stabilized after 232.0 * 20.9 sec at values
which did not differ from the initial values. The decrease in HR began 30.0 % 12.3 sec after
the decrease of the coronary resistance. On average, changes in HR were not significant
(p > 0.1).

In reactions of type 2 (Fig. 2b) there was a gradual increase in coronary resistance,
which stabilized after 203.0 % 22.6 sec, when it was 13.5 % 5.27 higher than the initial
value (p < 0.05). HR began to fall simultaneously with the rise of coronary resistance. On
average the changes in HR were not significant (p > 0.1). No significant differences were
found in the resistance (3.9 * 0.5 and 5.0 + 0.4 mm Hg/ml/min, p > 0.1) and tone of the coro-
nary vessels (reactive hyperemia 42.0 * 13.0% and 80.0 * 16.3%7, p > 0.1) in reactions of types
1l and 2.
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Fig. 1. Decrease of corcnary resistance
following injection of cordanum. 1) Pres-
sure in left ventricle (in mm Hg);

2) blood flow into coronary arteries (in
ml/min); 3) perfusion pressure. Broken
line) initial value of coronary blood flow.
Arrows indicate beginning of decrease of
coronary resistance and weakening of car-
diac activity. R) Value of coronary resis-

tance.
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Fig. 2. Two types

(a, b) of change in coro-

nary resistance following injection of cor-
danum. Abscissa) time from beginning of re-

action (in sec); ordinate: 1) changes in coro-
nary resistance (in percent of initial value);
2) changes in HR (in percent of initial value).

*p < 0.05; **p < 0.02.
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Fig. 3. Two types

(a, b) of change of coro-

nary resistance following injection of propran-

olol. *p < 0.01,

ataata ts

**%*p < 0.02. Remainder of

legend as to Fig. 2.:
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coronary resistance confirming the conclusion that cordanum has a primary dilator action on
the coronary vessels in reactions of this type.

The increase in coronary resistance in reactions of type 2 took place parallel with
weakening of cardiac activity and, consequently, it may have been due to secondary coronary
constriction as a result of reduction of the myocardial oxygen demand. The reduction of
extravascular compression in that case is probably less important because of the relatively
high initial tone of the coronary vessels.

After injection of propranolol two types of changes of the coronary resistance also were
found: 1) a decrease (80.8%), 2) an increase (19.2%). 1In type 1 reactions (Fig. 3a) the re-
sistance of the coronary vessels fell after 1 min, and the greatest decrease was observed
after 69.0 4.8 sec, by 14.1 t 1.47 (p < 0.001) from the initial value. The coronary resis-
tance later increased and stabilized after 263.0 + 17.3 sec at values which did not differ
from those observed initially. HR began to fall simultaneously with the coronary resistance,
falling by 12.2 + 2.27 (p < 0.001) toward the end of the dilator phase, and by 20.3 * 2.7%

(p < 0.001) from the initial values toward the end of the reaction.

In type 2 reactions (Fig. 3b) there was a gradual increase in coronary resistance, which
stabilized after 225.0 * 36.7 sec, when it was 7.7 %+ 2.0% higher than initially (p < 0.02).
HR began to fall simultaneously with the rise of the coronary resistance, and toward the end
of the reaction it was reduced by 15.2 * 3.1% (p < 0.01) below the initial value.

No differences were found in the resistance (3.1 % 0.1 and 3.1 £ 0.3 mm Hg/ml/min) and
tone of the coronary vessels (reactive hyperemia was 27.0 + 2.8 and 26.0 * 12.47%) in reactions
of types 1 and 2.

After injection of propranolol there was thus in most cases a short-term fall of the
coronary resistance, which was accompanied by weakening of cardiac activity. We know [8]
that the low initial tone of the coronary vessels is responsible for the determinative role
of an extravascular mechanical factor in the changes in coronary resistance. Since the de-
crease of resistance after injection of propranolol took place against the background of the
low initial tone of the coronary vessels, this suggests that it is due to a decrease in
extravascular compression during weakening of cardiac activity.

The following conclusion can be drawn from these results as a whole. After injection
of cordanum or propranolol both a decrease and an increase in coronary resistance may be ob-
served. In most cases changes in the coronary resistance take place parallel with weakening
of cardiac activity and, consequently, they are largely determined by the relationship be-
tween two opposing factors: reduction of extravascular compression and reduction of myocar-
dial oxygen demand. The determining role of each of these factors depends on the initial
tone of the coronary vessels, and this evidently explains the predominance of an increase
in coronary resistance after injection of cordanum (high initial tone) and a decrease in cor-
onary resistance after injection of propranolol (low initial tone). Moreover, after injec-
tion of cordanum a short-term decrease in coronary resistance is observed in some cases, which
precedes the change in work of the heart and which, consequently, may be due to the primary
action of cordanum on the coronary vessels.
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