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MECHANISM OF ACTION OF BACLOFEN ON MYOCARDIAL AND VASCULAR CONTRACTILITY
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In its effective dose range the y-aminobutyric acid derivative baclofen (Lioresal), with
a muscle-relaxing and analgesic action, has a marked effect on the cardiovascular system [9].
Changes in activity of the cardiovascular system are considered to be due mainly to the cen-
tral action of the drug, leading to intensification of the flow of sympathetic impulses to
adrenoreceptors of the heart and vessels [1, 3-6, 9]. Meanwhile the problem of whether baclo-
fen may have a direct peripheral action on autonomic functions of the body remains open.

The aim of this investigation was to study.the effect of baclofen on contractilityof car-
diomyocytes and smooth-muscle cells (SMC) of blood vessels in vitro.

EXPERIMENTAL METHOD

Experiments were carried out on isolated segments of arteries and veins and the papil-
lary muscle of the left ventricle of the heart of a Wistar albino rat. Aftex decapitationof
the animal the papillary muscle, circular segments of the abdominal aorta and iliac artery 2
mm wide, and a longitudinal segment of the portal vein 7 mm long were dissected. The finished
preparations were placed in a thermostatted working chamber, perfused with oxygenated Krebs'
solution at 32°C, and fixed for recording isometric contractionms by means of a 6MKhlS mechani-
cal to electrical transducer. Contractions were recorded on an N-338-2 automatic writer. Comn-
tractility of the portal vein (tone, amplitude, and frequency of spontaneous contractions),
the abdominal aorta, and iliac artery (tone and amplitude of contractions evoked by electri-
cal stimulation), and the papillary muscle (amplitude, velocity of comtraction and relaxation
in response to electrical stimulation) were recorded. For electrical stimulation square pulses
with a duration of 0.5 msec, frequency of 0.5 Hz, and amplitude of twice the threshold were
used for electrical stimulation. Baclofen was added to the perfusion solution after incuba-
tion of the preparations in the working chamber for 30 min.

EXPERIMENTAL RESULTS

In low concentrations (up to 10™° M) baclofen caused no significant changes in the param-
eters recorded. Addition of baclofen to the control solution in a concentration of 107° M led
to an increase in tone of the abdominal aorta and iliac artery of the rats (by 21.7 * 1.2 and
18.7 = 1.3% respectively; n = 27, p < 0.05) and a decrease in amplitude of the phasic con-
tractions (by 15.7 + 1.4 and 11.9 * 0.7%; Fig. la). The ionotropic effect of the drug lasted
10 min. Baclofen gave none of the effects described above if preceded by a-adrenoreceptor
blockade by dihydroergotoxin (107° M).

Baclofen increased the amplitude of spontaneous phasic contractions of a segment of the
rat portal vein (Fig. 1b). Maximal changes in the parameter were recorded after 1 minof the
action of baclofen and the inotropic effect lasted 10 min. The frequency of contractioms and
tone of the vessel showed no significant change. The positive inotropic effect of the drug
was preserved after B-adrenoreceptor blockage by propranolol (107°M), inhypercalcium solution
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Fig. 1. Effect of baclofen (10™° M) on evoked contractility
of iliac artery (a), papillary muscle of left ventricle (b),
and spontaneous contractions of rat portal vein (c). C) Con-
trol; 3, 5) time (in min) after addition of baclofen; arrow

indicates time of addition of baclofen; time marker: a)

top traces 30 sec, bottom 1 sec; b) 10 sec; ¢} 10 and 1 sec

respectively.

TABLE 1. Effect of Baclofen (107° M) on
Amplitude of Spontaneous Contractions of
Segment of Rat Portal Vein (in ¥ of con-
trol, taken as 100)

Time of addition of baclofen,min

Series of
experiments 1 5 10
Contrel (n = 10) |+21,243,2% +15,941,2% 410,74£2,9*
After blockade by
propanolol
(103 M; n=
=10 -+-20,041,5%|4-39,04-6,0* |4-54,047,9*
after blockade by
dihydroergos:
toxin
n=12) ~+21,242,2% +13,31,4% —0,144,0
In hypercalcium
solution
(n=12) +41,0:3,4%| +77,04:9,0%| +-37,0:4,8*
Legend. *Significant changes in contract-

ility compared with control (p < 6.05).

([ca®*]o = 5 mM), and also after a-adrenoreceptor blockade by dihydroergotoxin (107° M; Ta-

ble 1). 1In the last case the inotropic effect of baclofen was short in duration and disap-~
peared by the 10th minute.

Baclofen had a positive inotropic action on contractility of the papillary muscle of the
left ventricle (Fig. lec). An increase in amplitude of evcked contractions (by 21.3 = 3.9%;
n =12, p < 0.05) and in the rate of contraction and relaxation (by 50.6 + 6.9and 29.6+% 1.5%)
was observed. On potentiation of the papillary muscle by rest (for 1 min) increased the am-
plitude of the first contraction in the negative staircase characteristic of the rat myocar-

dium by 20.7 = 1.4% (Fig. lc). Against the background of propranolol blockade, these effects
of baclofen were completely preserved.

The results are evidence cof the marked inotropic action of baclofen on cardiomyocytes
and vascular SMC of rats in vitro. The change in the basic parameters of both evoked and
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spontaneous contractions of the myocytes reflects the effect of the drug oncalciummetabolism
in these cells. The increase in tone of the arteries and the increase in the parameters of
myocardial contraction and in the amplitude of phasic contractions of the portal vein suggest
that a definite role in the hypertensive action of baclofen, observed when the drug is admin-
istered systemically, may be played not only by a central, but also by a peripheral mechanism.
One of the possible ways whereby this effect may take place is interaction of the drug with
adrenoreceptors of the myocytes. Baclofen is regarded not only as a GABA analog, but also as
a substance similar in its chemical structure to catecholamines [9]. This may probably ex-
plain the abolition of the inotropic effects of the drug on arteries and, to some extent, on
the portal vein after c-adrenoreceptor blockade. Preservation of the inotropic effect of bac-
lofen on the myocardium and portal vein after R—adrenoreceptor blockade is evidence that the
drug can stimulate contractility of the myocytes, not through adrenergic structures but, for
example, by directly affecting membrane permeability and calcium ion transport into the cell.
This hypothesis confirms the direct dependence of the positive inotropic effect of baclofen,
revealed by these experiments, on the calcium ion concentration in the intercellular medium.
The force of the contractions is known to depend on the calcium ion concentration in the sar-
coplasm, and the amplitude of the phasic contractions of the portal vein is determined by the
inflow of these ions along fast calcium channels of SMC [2, 8]. The effect of baclofen can
perhaps be explained also by its ability to stimulate the inflow of calcium ions along voit-
age-dependent channels into the cell. This same mechanism may also be realized when baclofen
acts on the myocardium, for the increase in the rate of contraction and relaxation of the pap-
illary muscle reflects the effect of the drug on the processes of release of calciumions from
and their readmission to the depots [7].
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