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Stimulation of a-adrenergic receptors with Mezaton can either decrease or increase spike
activity of the ileum. These effects of Mezaton are both abolished by preinjecting rab-
bits with dihydroergotoxin. If Mezaton is administered when M-cholinergic receptors
are blocked, the ileac spike activity is only weakened, but when this drug is given af-
ter blockage of N-cholinergic receptors, its excitatory effect can still be observed.
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The contractile apparatus of the gastrointestinal
tract is known to contain excitatory o-adrenergic
receptors (0.-AR) in addition to inhibitory o-AR of
presynaptic and postsynaptic localization [2,7], and
it has recently been shown that such excitatory a-
AR may occur not only in sphincter areas of the
gastrointestinal tract but also in distal parts of the
small intestine [2,3,5]. Their exact location, how-
ever, remains debatable. The view prevailing in the
literature is that excitatory a-AR occur postsynap-
tically, on the membranes of smooth-muscle cells
[2,3,7], although it has been claimed by some [4,6]
that they may be located on cholinergic neurons of
the enteral nervous system. Since this topic has been
dealt with predominantly in acute or in vifro tests,
the purpose of the present study was to see whether
effects from stimulation of ileac excitatory o-AR can
also be manifested in chronic tests.

MATERIALS AND METHODS

The tests were carried out on 9 male rabbits
weighing 2.6-3.2 kg. Motor activity of the ileum
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was assessed by its spike activity, which was re-
corded with an EEG-16S encephalograph using
looped silver electrodes implanted under the ileac
serous membrane as described previously {1]; the
recording was done at a rate of 7.5 mm/sec, with
a time constant of 0.1. The index of spike activ-
ity was the frequency of action potential bursts,
which was counted every 2 min. From the data
obtained graphs were plotted that reflected varia-
tions in the recorded parameter throughout each
test. The a-AR were stimulated with Mezaton (syn-
onym: phenylephrine), which was infused into a
marginal vein of the ear at a rate of 0.25 mi/min
during 14 min, for a total dose of 160 mg/kg bo-
dy weight. Blockers of a-AR (dihydroergotoxin in
a dose of 0.2 mg/kg) and of M- and N-cholin-
ergic receptors (atropine and benzohexonium in
doses of 0.2 and 5 mg/kg, respectively) were ad-
ministered intravenously in a bolus injection. Stu-
dent’s ¢ test was used for statistical treatment of
the results.

RESULTS

Mezaton infused intravenously at 160 pg/kg (n=32)
when baseline ileac spike activity was high lowered
this activity in 44% of tests (Fig. 1). Conversely,
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Fig. 1. Effect of Mezaton (160 ug/kg) on ileac spike activity

as a function of its baseline level. Fragment I response to
Mezaton when baseline spike activity was high; Fragment II
response to Mezaton when baseline spike activity was low. q)
baseline spike activity; b) response to Mezaton. Fragment III;
alterations in the frequency of action potential bursts when
Mezaton was infused in the presence of low (@) and high (b)
baseline levels of spike activity. Abscissa: time (one division
= 2 min}); ordinate: frequency of action potential bursts (same
scale for fragments a and b). Black areas: baseline spike
activity; white areas: periods of Mezaton infusion. Horizontal
lines with arrows indicate the start and end of infusion.

Mezaton infusion in the presence of low spike
activity (in 29% of the tests) led to its rise (Fig.
1), which persisted until the end of infusion
(minute 14). In 15% of the tests, Mezaton infu-
sion caused biphasic changes in ileac spike activ-
ity; thus, the initial decrease in the frequency of
action potential bursts was succeeded by its increase
as the infusion was continued (Fig. 2). Finally, in
12% of the tests, the initial rise in spike activity
was succeeded by its fall as the infusion was con-
tinued (Fig. 3). The mean frequency of action
potential bursts was 60£6% (p<0.05) of its baseline
value during inhibitory responses and amounted to
141£6% (p<0.001) of that value during activating
responses. Spike activity began to change 20 to 40
sec after the start of Mezaton infusion; apparently,
this was the amount of time it took for the drug
infused into a marginal vein of the ear, to attain an
effective concentration in the intestinal vascular bed.

In 9 tests, the effects of Mezaton on ileac
spike activity were studied before and after block-
ade of a-AR with dihydroergotoxin (0.2 mg/kg).
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Fig. 2. Effects of Mezaton (160 pug/kg) on ileac spike activity

before and after p—AR blockade with dihydroergotoxin (0.2
mg/kg). Abscissa: time (1 division = 2 min); ordinate:
frequency of action potential bursts. Black areas: baseline
spike activity; hatched areas: spike activity after «—AR
blockade; white areas: periods of Mezaton infusion.
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These tests showed no changes in spike activity
under the influence of Mezaton when the «-AR
were blocked (Fig. 2), which indicates that the
responses to Mezaton were associated with its
stimulation of a-AR.

Since both inhibitory and activating o-AR
have been shown to be present in the contractile
apparatus of the gastrointestinal tract, it may be
thought that the Mezaton-induced weakening of
ileac spike activity resulted from stimulation of
inhibitory post- and/or presynaptic a-AR, and that
the enhancement of this activity under the influ-
ence of Mezaton was mediated by excitatory o-AR.

In an attempt to localize the activating «-AR,
two series of tests were run in which o-AR were
stimulated when N- or M-cholinergic receptors
were blocked.

In the control series, atropine (0.2 mg/kg) and
benzohexonium (5 mg/kg) were studied for their
impact on spontaneous spike activity of the ileum.
The results showed that the ileac spike activity was
weakened when either M-cholinergic (»=18) or N-
cholinergic (»=15) receptors were blocked. The mean
frequencies of action potential bursts during the
first 14 min after the injection of atropine (M-
receptor blocker) and benzohexonium (N-receptor
blocker) were 82+13% and 25%7.7%, respectively,
of their preinjection level. The infusion of Mezaton
(160 pg/kg) before the blockade of these two types
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Fig. 3. Effect of blockade of M— (a) and N— (b} cholinergic
receptors on changes in ileac spike activity induced by
Mezaton (160 pg/kg).. Fragment I: frequency of action
potential bursts before and after blockade of M ~cholinergic
receptors (a) with atropine (0.2 mg/kg) and of N -cholinergic
receptors (b) with benzohexonium (5 mg/kg). Fragment II:
change in spike activity in response to Mezaton infusion before
and after blockade of M —cholinergic receptors with atropine
(a) and of N —cholinergic receptors with benzohexonium (b).
Abscissa: time (one division = 2 min); ordinate: frequency of
action potential bursts (same scale for fragments I and II).
Black areas: baseline spike activity; hatched areas: spike
activity after blockade of M —cholinergic receptors (a) and
N —cholinergic receptors (b); white areas: periods of Mezaton
infusion. Vertical arrows indicate the times of atropine and
benzohexonium injection. Horizontal lines with arrows indicate
the start and end of Mezaton infusion.
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of cholinergic receptors resulted in elevated ileac
spike activity, whereas its infusion during the first
14 min after the atropine injection (#»=11) led
only to a decrease in the frequency of action po-
tential bursts to 37.4%+11% of its initial value,
which is lower than the percentage obtained in the
control tests (p<0.05). Mezaton infusion (160 ug/kg)
at a time when N-cholinergic receptors were bloc-
ked led, in 9 tests out of 12, to a significant
(r<0.001) fall in the frequency of action potential
bursts (to 1.21+0.8% of the baseline level). In the
remaining 3 tests, however, the spike activity in-
creased (Fig. 3); the frequency of action potential
bursts was lowered to only 45+10% of its baseline
level, i.e., the frequency was higher than in the
control tests in which benzohexonium was studied
for its effect on spontaneous spike activity.

The observed weakening of ileac spike activity
during Mezaton infusion under conditions where
the cholinergic circuit of ileac smooth-muscle regu-
lation was not operating indicates that this effect
is mediated by inhibitory a-AR located directly on
smooth muscle. The finding that Mezaton could
still enhance spike activity when N-cholinergic
receptors were blocked indicates that this effect
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could result from stimulation of excitatory o-AR
located both on smooth-muscle cells and on cho-
linergic motor neurons. Furthermore, the failure of
Mezaton to stimulate spike activity when M-cho-
linergic receptors were blocked suggests that ex-
citatory o-AR are located presynaptically.

The results of this study thus permit the con-
clusion that effects from stimulation of excitatory
ileac a-AR can be manifested in chronic tests, and
that these receptors may be located presynaptically,
on cholinergic motor neurons of the enteral ner-
vous system.
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