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Abstract: The effect of dipyridamole (DPM), a purine nucleoside uptake inhibitor, on
the K+ and noradrenaline (NA)-stimulated 45Ca-uptake into Rabbit aortic strips was
studied and compared with that of nifedipine (NFD). DPM (I0·6M) significantly
(P < 0.02) inhibited 45Ca-uptake in aortic strips stimulated with K+ (IO·IM). However, it
had less significant effect on NA (IO-4M) - stimulated 45Ca-uptake. The percentage
inhibition was 80 and 57 in K+ and NA-stimulatcd 4SCa-uptake, respectively. Similarly,
NFD (10 7M) caused significant (P<O.OI, P<0.05) decrease in K+ (0.060±0.009) and
NA (0.082 + 0.01, mM) - stimulated 45Ca-uptake. The percentage inhibition by NFD
was 98 and 64 in K' and NA-stimulated 45Ca-uptake, respectively. The results suggest
that DPM inhibits Ca2

+ influx occuring through Voltagc Operated Calcium Channels
(VOCCs) bUl it has little effect on Rcceptor Operated Calcium Channels (ROCCs).
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INTRODUCTION

nifedipine dipyridamole

METHODS

Dipyridamole (DPM), a purine nucleoside
transport inhibitor is well known to interfere with plate
let function in blood and inhibits adenosine uptake in
most of the tissues. Some of these effect may be due
to interaction with the nucleoside transporter (1). Using
red-blood cell-membrane as a model, structural relation
ship between nucleoside transporter and calcium
channels has been documented by Glossman and co
workers (2). In smooth muscles,however, such a
relationship is yet to be established. Nonetheless,
adenosine uptake blockers such as dilazep and
lidoflazine have been shown to have Cal> entry blocking
activity in dog coronary artery (3). dog cerebral and
renal arteries (4) and guinea-pig taenia-coli (5). The
present study was, therefore, undertaken to examine
the effect of DPM on K+ and NA-stimulated 45Ca-uptake,
in rabbit aortic smooth muscle and to compare it with
that of nifedipine (NFD), a well-known calcium entry
blocker.

Materials: The chemicals used were - dioxane,
I, 4-Bis (5 phenyl oxazol-2-yl) benzene (POPOP). 2,5
Diphenyl Oxazol (PPO), naphthalene, ethylene glycol
(all from Sisco Research Laboratory, India Scientillation
grade), nifedipine (Bayer, Germany), Dipyridamole
(German Remedies), 45Ca (BARC, India), noradrenaline
(Sigma). NFD was dissolved in ethanol and further
diluted in triple distilled water. All other drug solutions
were directly made up in triple-distilled water.

New-zealand white rabbits (1.5-2.5 kg) of either
sex, procured from the Laboratory Animal Resource
Section of Indian Veterinary Research Instiute, were
stunned by a blow to the head and subsequently
exsanguinated.

Uptake of 4Sea : The net uptake of 4SCa into
smooth muscle cells of rabbit aortic strips was
determined by measuring the increase in 4SCa content,

·Corresponding Author and present address: Department of Pharmacology, Orissa Veterinary College" Bhubananeswar - 751 003 (Orissa)



Indian J Physiol Phannacol 1993; 37(4) Effect of Nifedipine and Dipyridamole 343

adopted from the procedures described by Godfraind
(6) and Chiu and co-workers (7). Taking NFD as a
specific blocker of calcium channels, its own effect as
well as that of DPM was examined on K+ (1O-'M) and
NA (l0-4M) -stimulated 45Ca-uptake. Lanthanum (La~)

was used to remove 4'Ca from the extracellular space
(8).

The thoracic aorta was cut spirally and strips
(approximately 3 x 3 mm) weighing about 4-8 mg
were prepared and equilibrated for 60 min in Tris
buffered solution (composition in mM, CaC~ 2~0
2.5, Glucose 11.1 KC14.7, NaCI1l8.05, Tris 12.1, pH
adjusted to 7.4 at 37 ± 0.5° C) with continuous 02
bubbling. After this equilibration period, tissues were
preincubated with either DPM (10"6M) or NFD (10-7M)
for a period of 15 min. The aortic strips were incubated
for 10 min in 4'Ca Tris-buffered solution e'Ca 1-1.5 ~
Ci mL-l) containing the inhibitors. To stimulate 4'Ca
uptake, the tissues were then challenged by 2 min
exposure to either K' or NA. Basal (unstimulated)
4'Ca-movement was determined by avoiding
administration of both stimulant and blocker. The tissues
were then soaked for 20 min in 5 mL chilled (2°C)
La" Tris buffered solution (composition in mM CaC~

2~O 2.5, glucose 11.1, KCI4.7, LaC~ 50, NaCll1.8.05,
Tris 12 pH adjusted t6 7.4) with continuous 02 bubbling.
The strips were lightly blotted on a filter paper, placed
in scintillation vials and weighed. Subsequently. the
samples were digested in 0.1 mL of colourless
concentrated nitric acid for 5-10 min. at 70°C. The
vials were cooled and 0.9 mL of Tris (0.75 M) was
added. Ten mL of Bray's scintilation fluid was added

to the vial and the radioactivity of the samples was
measured in a liquid scintillation spectrometer (Peckard
Tricarb model 3320). The radioactivity was estimated
as 4'Ca mM kg-1 wet weight of apparent content tissue.
The stimulated influx is designated as the difference
between the uptake measure in the presence of the
stimulant and the corresponding control (unstimulated
uptake).

RESULTS

The effect of NFD (l0-7M) and DPM (10"6) on
K+ (lo-'M) and NA (l0-4M) - stimulated 45Ca uptake
into the rabbit aortic strip smooth muscle is shown in
Table I. Both K+ and NA caused almost two-fold increase
(0.111 ± 0.008,0.128 ± 0.01 mM kg-' wet weight of
tissues) as against unstimulated uptake (0.058 ± 0.009,
0.06 ± 0.008 mM kg" wet weight of tissues) of 4'Ca.
DPM significantly (P< 0.02) inhibition 45Ca-uptake.,
The percentage of inhibition was about 80 and 57 in
K' and NA - stimulated 45Ca-uptake, respectively. On
the contrary, NFD caused significant (P<0.01 P<0.05)
decrease in K' and NA-stimulated 4'Ca. The percentage
inhibition by NFD was 98 and 64 in K' and NA
stimulated 4'Ca-uptake, respectively.

DISCUSSION

The present study relates to the interaction of
nucleoside transport inhibitor DPM with slow calcium
channels since purine uptake blockers are known to
possess calcium channel blocking activity. For instance,
adenosine uptake inhibitor dilazep was reported to have

TABLE I: Effect of nifedipine (NFD) (I0·7M) and dipyridamole (DPM) (IO....M) on
K' (l'o-'M)-stimulated or NA(I~M)-stimulated"Ca-uptake into aortic strips,
"Ca-uptake is expressed in roM Kg-' wei weight of tissues

Unslinudaled

"Ca-uplau

0.05S ± 0.009

N= 14

0.06± 0.008

N= 14

In absence ofeilMr

NFDorDPM

0.111 ± O.OOS·"

N=ll

0.128 ± 0.01-···

N=l1

In presence of

NFD

K' - stimulated "Ca-uptake

0.060 ± 0.009··

N=7

NA - stimulated "Ca-uptake

0.082 ± 0.01"

N=7

DPM

0.069±O.002·

N=7

0.097 ± 0.003·

N .. 7

.... P 0.001; .... P 0.01; .. P 0.05
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calcium channel blocking action in guinea-pig taenia
coli (3) and dog coronary artery (5) in contraction studies.
Similarly, calcium channel blockers, verapamil and NFD
have been shown to inhibit 3H adenosine uptake in
rabbit coronary microvascular endothelium. In the
present study, DPM significantly inhibited K+ 
stimulated 45Ca-uptake, while having less effect on
NA-stimulated influx in rabbit aOrla. It is well
established that membrane depolarization by high K·
and alpha-adrenoceplor activation by NA facilitate the
influx of extracellular Ca2 +into aOrlic smooth muscle
through voltage operated calcium channels (VOCCs)
and receptor - operated calcium channels, (ROCCs-),.
respectively (7, 9, 10, II). It is, therefore, evident that
DPM inhibits Ca2+ influx occuring through VOCCs
activated by K+ more effectively rather than ROCCs
activated by NA and these effects of DPM were
comparable to calcium channel blocker NFD. It has

been shown that VOCCs are more sensitive to calcium
channel blockers than ROCCs (12, 13). Probably, the
calcium channel blocking activity of DPM may be
similar to that of NFD and this effect of DPM is further
substantiated by the direct evidence that adenosine, a
purine nucleoside, was observed to signficantly reduce
the K+/NA-stimulated 45Ca-uptake, in rabbit aorta (14).
Thus the antagonism of CaH influx into rabbit aorta by
adenosine uptake inhibitor DPM is indicative of some
structural functional relationship between nucleoside
transporters and calcium channels as suggested earlier
in red blood cells (IS).
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