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Stereospecific inhibition of 5-HT-induced increase of
intracellular free calcium by (+ )- and (—)-
desmethoxyverapamil in human platelets
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The concentration of intracellular free calcium [Ca?*}; in
human platelets was measured by the quin-2 method. 5-
Hydroxytryptatmne (5-HT) at 10~°M induced a rapid
transient increase of [Ca?*]; which was antagonized by

10-"M ketanserin or cyproheptadine. The verapamil
derivative, desmethoxyverapamil (D 888), showed
stereospecnﬁc inhibition of the 5-HT-induced [Ca"'],
increase. The ICs, for (—)-D 888 was approx.2 x 1073 m
(+)-D 888 was almost 50 times less potent.

Introduction Various stimuli (e.g. adenosine diphos-
phate (ADP), collagen, adrenaline, 5-hydroxytryp-
tamine (5-HT)) increase the intracellular free calcium
concentration [Ca?*]; in platelets (Owen e al., 1980;
Rink & Hallem, 1984; Erne & Pletscher, 1985) and
thus stimulate secretion of biologically active substan-
ces and induce platelet aggregation (Rink & Hallem,
1984). It has been suggested that these calcium-depen-
dent processes may be modulated by calcium antagon-
ists which are known to inhibit cellular Ca?* influx
through the potential-dependent calcium channels.
The calcium antagonists nifedipine, verapamil and
diltiazem have been reported to inhibit the aggrega-
tion of platelets induced by ADP (Han et al., 1983) or
collagen (Ikeda et al., 1984) but at concentrations at
least 1000 fold higher than those that are
therapeutically effective.

The 5-HT-induced but not the ADP-dependent
shape change of human platelets was shown to be
inhibited by verapamil (Affolter et al, 1985).
Nifedipine and diltiazem had no effects on either the 5-
HT- or ADP-induced shape change reaction. These
authors suggest that the inhibitory effect of verapamil
is due to an antagonistic effect at the 5-HT,-receptor.
This is supported by results indicating that verapamil
competes with the 5-HT,-receptor antagonists [*H]-
ketanserin and [*H]-spiperone for their specific bin-
ding sites on membranes from rat cerebral cortex
(Affolter et al., 1985; Taylor & Defeudis, 1985).

In this communication we describe the stereo-
specific inhibition of the 5-HT-induced [Ca?*]; in-
crease by the verapamil derivative, D 888, in human
platelets.

! Author for correspondence.

Methods Citrated blood was obtained from healthy
volunteers by venous puncture. After centrifugation at
100 g for 15 min the platelet rich plasma was incubated
with 2 x 10~3M quin-2-AM for 30 min at 37°C. Sub-
sequently the quin-2-loaded platelets were passed
through a Sepharose 2B-CL column pre-equilibrated
with HEPES-buffer containing (mM): NaCl 145,
KC15, MgS0O,1, Na,HPO,0.5 and glucose 6. The
peak fractions of the eluted platelets (about 2 x 10®
platelets ml~') were supplemented with 1 mm CaCl,
for 15 min and used for quin-2 measurements. The dye
was excited at 340 mm and the emission was measured
at 492 mm. The intracellular free calcium concentra-
tion was calculated as described by Tsien et al. (1982).

Desmethoxyverapamil (D 888) was kindly donated
by Prof. Dr Kretzschmar (Knoll AG, Ludwigshafen,
F.R.G)).

Results The [Ca?*]; in unstimulated human platelets
has been determined to be 128 + 3 nM (n = 38). Upon
addition of 10~°>M 5-HT a rapid increase of [Ca?*];
up to 350n M was observed within 30s. This increase
was transient, the [Ca®*]; declined after 7 min to about
190 nM. The 5-HT antagonists, cyproheptadine and
ketanserin, at 10”7 M completely abolished the 5-HT-
induced [Ca?*}; rise (Ch. Bruns, unpublished results).
Verapamil was able to inhibit the 5-HT-induced
increase of [Ca*}; (Figure 1). At 5x 10™°M vera-
pamil, [Ca*] did not increase upon addition of 10~3
5-HT. Ascan be seen in Figure 1 the rise of [Ca%*]; was
eﬂ’ectlvely inhibited by (—)-D 888 with an ICs, of
2 x 10~ M, whereas (+)- D 888 was nearly 50 times
less potent (ICso =1 x 10~° ™).

Discussion  Data from the literature reveal that
verapamil interferes with 5-HT-induced processes.
Auguet et al. (1984) showed, that verapamil inhibits
the 5-HT-induced contraction of rabbit isolated aorta.
The 5-HT-dependent shape change of human platelets
was inhibited by verapamil (Affolter ez al., 1985) and
verapamil competes for the specific bmdmg of PH}-
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Figure 1 The concentration-dependent inhibitory effect
of verapamil (W), (+)-D 888 (@) and (—)-D 888 (A) on
the 5-hydroxytryptamine-induced increase of the in-
tracellular free calcium concentration. The values re-
present means of 3-5 individual experiments with
s.e.mean shown by vertical lines.

spiperone to 5-HT,-receptors from rat cerebral cortex
(Taylor & Defeudis, 1985).

We were able to demonstrate that 5-HT causes a
rapid transient increase of [Ca’*}; within 30s. This
confirms a recent observation by Erne & Pletscher
(1985). Verapamil inhibited this increase of [Ca?*].
D 888, a verapamil derivative, showed a stereospecific
inhibition of the 5-HT-induced rise of [Ca*}, (—)-
D888 was a very effective inhibitor (ICsy=-
2 x 10~ ¥ M) whereas (+)-D 888 and verapamil were
almost 50 times less potent.
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This stereospecificity of D 888 at 5-HT receptors
coincides with the stereospecificity of D 888 at calcium
channels (Goll et al., 1984). The similar stereo-
selectivity of 5-HT receptors and calcium channels
towards D 888 could indicate that both receptor
systems have one element in common.

We have also tried to identify specific binding sites
for [*H]-verapamil at human platelet membranes. Our
results indicate the existence of specific binding sites
for [*H}-verapamil independent of 5-HT,- or a,-adreno-
ceptors (Bruns & Marmé, 1985). Displacement ex-
periments with (—)-D 888 and (+)-D 888 revealed
however, that (—)-D 888 was less potent in displacing
[PPH]-verapamil than (+)-D 888. These observations
suggest that these specific [*’H]-verapamil binding sites
are most probably not involved in the effective
inhibition of [Ca*)-increase by (—)-D 888. It is more
likely that (—)-D 888 interferes stereospecifically with
5-HT, receptors of human platelets. ]

These findings might have profound implications in
the search for regulator mechanisms controlling in-
tracellular free calcium concentrations independent of
voltage-gated calcium channels. Both effects of (—)-
D888, antagonizing -calcium-dependent vascular
smooth muscle contraction (Nawrath & Raschack,
1984) and antagonizing S-HT,-dependent processes
(this communication), could be related to the therapy
of disturbances in cerebral microcirculation e.g.
migraine.
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