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The effects of xylopinine on the adrenergic mechanism of the isolated guinea-pig’s
atria: were studied. Xylopinine in concentrations above 108 depressed the rate of the
atrial beat without affecting the concentration. During the early phase of the atrial
depression by xylopinine the chronotropic effects of adrenaline and isopropylnoradrenaline
were depressed, while the same effects were potentiated during the late phase of the depres-
sion.

Schmutz? was the first to isolate xylopinine (/-norcoralydine) (I), the tertiary amine
base of the tetrahydroprotoberberine type, as well as discretine and discretinine from Xylopia
discreta L.f. belonging to the Anonaceous plants. The structurally similar quaternary
ammonium base, phellodendrine (II), was isolated from Phllodendron amurense Rupr. by
Tomita and Nakano® and was determined its structure by Tomita and Kunitomo.# Among
the derivatives of tetrahydroprotoberberine, cyclanolne (III) and steponine (IV) of the
palmatine type,5® phellodendrine” and xylopinine®—1% have been pharmacologically investi-
gated. The former three ammonium bases were described to exhibit the ganglion blocking
and some curare-like actions in a variety of the experimental animals. On the other hand,
xylopinine was described to show the centrally sedative effect with the moderately strong
and long-lasting adrenergic alpha-blocking property.8-1® Although the hypotensive effect
of xylopinine in rabbit, cat and dog was shown to be responsible for its adrenergic mode of
action, no information was presented on the responses of the heart to xylopinine. In the
present experiments, therefore, the effects of xylopinine on the rhythmical contraction of
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the isolated guinea—pig’s atria were studied in an attempt to analyse the mechanism of its
adrenergic action.
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The adult guinea-pigs of either sex, weighing 200 to 400 g, were sacrificed through haemorrhage by
cutting both carotid arteries. Immediately thereafter, the total heart was isolated and the atrial prepara-
tion was made in the fully oxygenated Ringer-Locke solution. - The spontaneous contraction of the pre-
paration, suspended in the oxygenated Ringer—Locke solution at the temperature of 30+ 1°, was recorded
on the smoked drum via a spring-lever and magnified about 7 times.

The various concentration of xylopinine hydrochloride, J-adrenaline hydrochloride and dl-isopropylnor-
adrenaline hydrochloride were administered into the nutrient solution in the organ bath at the full stabili-
zation of the spontaneous contraction of the preparation about one hour after the setting—up. The concen-
tration of all drug in the organ bath was expressed as g/ml. The rates of the atrial beats were counted:
at 1,3,5 and 7 minutes after the administration until one hour. The effect of drug was usually observed
in 5 to 8 preparations and the mean changes of the rate and amplitude of the contraction to the previous
rate and amplitude were expressed as the percent change.

Results

I. Effects of Adrenaline and Isopropylnoradrenaline

The concentration of adrenaline above 108 produced the positive inotropic and chrono-
tropic effects on the atria. In contrast to the inotropic effect, the positive chronotropic
effect showed the excellent dose-response relationship. The percent increases of the spon-
taneous rate at 1 and 3 minutes after the administration caused by 10-8, 10-7 and 10-¢ of
adrenaline were 4.0:7.0, 29.0:38.0 and 38.0:51.0, respectively, on the other hand, by 10-8,
2x10-% and 10-7 of isopropylnoradrenaline were 14.0:26.0, 23.0:42.0 and 36.0:47.0, respec-
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tively. The peak increase of the rate usually at 3 minutes was followed by the gradual decli-
nation to the previous level. The increase of the rate caused by the submaximal concentration
of adrenaline and isopropylnoradrenaline were dose dependent and the latter was 5 to 10
times more effective than the former. The results are shown in Fig. 1.

II. Effects of Xylopinine

The spontaneous rate was decreased gradually but progressively by the effective con-
centrations of xylopinine almost without affecting the amplitude of the concentration. How-
ever, the reduction of the rate by the threshold concentration of 10-8 to 5 x 10-8 was trans-
ient and lasted for about 3 minutes. The percent decreases of the spontaneous rate caused
by 107, 10-% and 105 of xylopinine at 1, 10 and 20 minutes after the administration were
3.0:2.0:1.0, 6.0:14.0:15.0 and 7.0:25.0:29.0, respectively (Fig. 2). However, the mean reduc-
tion of the rate by 30.09%, at 30 minutes after the administration of 10-% of xylopinine was
associated sometimes with a slight depression of the amplitude. A significant depression
of the amplitude caused by the further increase in concentration of xylopinine recovered
gradually from about 15 minutes -after the administration., The washingout procedure of
the preparation restored promptly the decreased rate to the previous level.

III. Effects of Xylopinine on the Responses of the Atria to Catecholamines

The combined simultaneous administration of 105 of xylopinine and 10-7 of adrenaline
produced the mean percent reductions of the spontaneous rate of increase by 8.0, 16.0, 16.0
and 9.0 at 1,3,5 and 10 minutes after the administration, compared with the effects of 10-7
adrenaline only. Comparing the effects of the respective agents in the same concentrations,
the significant antagonism in the effects on the spontaneous rate was presented between
both agents. However, in the presence of 10~% of xylopinine the concentration of 107 of
adrenaline exerted the definitely marked positive inotropic and chronotropic effects on the
depressed atria. The comparison of the positive chronotropic effects of adrenaline to the
previous levels in the intact and depressed atria, as shown in Fig. 3, indicates that the pre-
vious treatment of the atria with the depressing concentration of xylopinine activates signi-
ficantly the rate-increasing effect of adrenaline. Besides, the depressive concentration of xylo-
pinine did not interfere with the manifestation of the positive inotropic effect of adrenaline.
However, the positive chronotropic effect of 107 of adrenaline, administered immediately
after treatment with 10-5 of xylopinine was usually less than that of adrenaline before the
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Adrenaline (ad.) under the Influences Isopropylnoradrenaline (isup.) under
of Xylopinine (xyl.) the Influences of Xylopinine (xyl.)
C----O ad. HC110~7 g/ml Q- isup, HCl 2x10-® g/ml
A—A ad. HCl 10-7 g/ml simultaneously with A—A isup, HCI 2 X 10-% g/l simultaneously
xyl. HC1 10-% g/ml with xyl. HC] 10~ g/ml
x——x ad, HC. 10~7 g/ml 5minutes after xyl. x——x isup., HCI 2x 10~ g/ml 5 minutes after
HC1 10-% g/m] xyl. HC1 10-% g/ml
101 ad. HCI 10-7 g/ml 10 minutes after xyl. [O—1 isup. HC1 2 x 108 g/ml 10minutes after

HC110-% g/ml

xyl. HCI 10~5 g/ml

NII-Electronic Library Service



4 ' : Vol. 17 (1969)

treatment with xylopinine. This evidence indicates also that xylopinine have two mutually
opposite effects on the positive chronotropic response of the atria to adrenaline.

The effects of xylopinine on the chronotropic response of the atria to isopropylnoradrena-
line resembled closely with those on the same response to adrenaline. Xylopinine and isopro-
pylnoradrenaline proved to be mutually antagonistic on the spontaneous rate when both agents
were administered simultaneously. However, in contrast to the significant depression of the
positive chronotropic effect of the amine at the early phase of the atrial depression, the same
effect of the amine was significantly potentiated at the late phase of the atrial depression caused
by xylopinine, as shown in Fig. 4. The positive inotropic effect of isopropylnoradrenaline
was not affected by the treatment of the atria with the depressive concentration of xylopinine
as well.

Discussion

The long-lasting and relatively strong adrenergic alpha-blocking effect of xylopinine has
been confirmed on the blood pressure of rabbit, cat and dog by Nakanishi.® In the present
experiments the effects of xylopinine on the spontaneous contraction of the isolated guinea—
pig’s atria and the responses of the organs to adrenaline and isopropylnoradrenaline were obser-
ved. Xylopinine in the concentration above 10-® depressed the rate of the spontaneous beat
without affecting the amplitude of the contraction. However, some depression of the contrac-
tion was observed in the concentration above 10-5. No abolition of the spontaneous beat was
attained by the higher concentrations. The depression of the spontaneous beat by xylopinine
was easily reversed by washing-out of the preparation. :

The chronotropic responses of the atria to adrenaline and isopropylnoradrenaline were
more reliable to the doses than the inotropic responses. Adrenaline was less in intensity and
duration in the chronotropic effect than isopropylnoradrenaline. The introduction of the
adrenergic beta-blocking agents such as dichlorisopropylnoradrenaline, pronethalol and
propranolol into the experimental pharmacology has established!V that the positive inotropic
and chronotropic effects on the heart are due to the stimulation of the adrenergic beta—
receptors. The previous treatment of the atria with the depressing concentrations of
xylopinine on the atrial beat exerted the biphasic effects on the positive chronotropic responses
to catecholamines, the early antagonism and the late potentiation.

From the fact that xylopinine has the adrenergic alpha-blocking property,8-10 it is
reasonable to assume the late potentiation is derived from the blocking of the alpha-receptor
by xylopinine, and the resultantly dominant manifestation of the beta-receptor activity,
but on the other hand, the fact that no significant difference in the potentiating effect
between adrenaline with considerable alpha-receptor stimulating effect and isopropylnor-
adrenaline with no such effect may indicate the lack of the adrenergic alpha-receptor in the
atria. Therefore, it is much likely that if the atria is enough sensitive to the catecholamine,
the increase of the rate is usually more marked when the previous rate is decreased than when
the previous rate isintact. If this assumption was allowed, the antagonism between xylopinine
and catecholamine in the effect on the atrial rate is concluded to be derived from the non—
specifically decreased sensitivity of the atria to the amines.
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