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Abstract : The present study attempts to investigate the interaction of
calcium channel blockers (CCBs) with histamine (H) and
5-hydroxytryptamine (5-HT) in rat isolated aortic strip preparations.
In preparations obtained from rats chronically treated with various
CCBs the contractile responses to H were completely blocked suggesting
that this may be due to inhibition of the voltage-dependent channels
and inositol 1,4,5-triphosphate induced release of calcium from
intracellular stores. The decreased contractions of the aortic strip
preparations with 5-HT obtained from rats chronically treated with
various CCBs implies a decrease in 5-HT receptor density. DOCA-
saline hypertensive rats chronically treated with various CCBs showed
variable responses to H and 5-HT suggesting that these changes may
be due to different isoforms of L-type calcium channels. In L-thyroxine-
treated preparations or those simultaneously treated with L-thyroxine
and CCBs the responses to H were abolished and those to 5-HT were
partially blocked with decrease in maxima which could be secondary
to the primary effect on the heart and to generalised reduced senstivity

of the rat aorta.
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INTRODUCTION

The contractile process in vascular smooth
muscle is dependent upon the presence of free
calcium 1on at sufficient intraccllular
concentration (1-3). A generally accepted scheme
to explainy the responses of blood vessels to
agonists such as noradrenaline, angiotensin and
5-hydroxytrytamine (5-HT) is as follows (4) :

i) Breakdown of phosphatidyl inositol (PI)
to yield triphosphoinositol (IP,) which releases
calcium from intracellular stores.

11) Opening of receptor-operated calcium
channels (ROC) which allows calcium to enter
the cell and produce depolarization.
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iii) Depolarization causes potential-operated
channels (POC) to open, which allows calcium
to enter the cell.

Calcium channel blockers are established
as one of the first line drugs in the therapy of
essential hypertension (5). Increases in the K
and B = values for [*H] nitrendipine binding
sites have been observed in heart membranes
from 24-wecks old spontaneously hypertensive
rats (SHR) (6). Clinically hyperthyroidism may
be associated with systolic hypertension (7).
Chronic treatment of cultured chick ventricular
cell with thyroid hormone is reported to produce
an increase in calcium channel density which
correlated well with 1,4-dihydropyridine
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kg L-thyroxine sodium in alkaline saline
solution (0.001N NaOH in 0.9% NaCl) daily for
7 days (15).

Rectal temperature and heart weights of
L-thyroxine treated animals were recorded
before the start of the treatment and before
sacrifice. Serum was prepared from blood
samples collected from the common carotid
artery of rat exsanuguinated on the day of the
experiment and stored at —20°C. Total serum
thyroxine (T,), Tri-iodothronine (T,) and
thyroxine stimulating hormone (TSH) levels
were determined by enzyme immunoassay (EIA)
with a commercially available in vitro ‘diagnostic
kit’ (Bio Me'rieux, France) on semi-autoanalyser
(SEAC CH-100; ames marketed by Miles India,
Baroda).

IV. Drugs:

Histamine (H), 5-hydroxytryptamine creatine
sulfate complex (5-HT) was obtained from Sigma
Chemical Co., Pcentobarbitone sodium was
obtained from National Chemicals, Baroda. The
following drugs were received as free gifts :
diltiazem (Sun Pharmaceutical Industries,
Baroda); verapamil and nifedipine (Torrent
Pharmaceutical Ltd., Ahmedabad);
L-thyroxine sodium (Glaxo Laboratoreis (India)
Ltd., Bombay); nimodipine (U.S. Vitamins,
Bombay), deoxycorticosterone acetate (Infar
(Inda) Ltd., Calcutta).

Polyethylene glycol 400 (E. Merck (India)
Ltd., Bombay); glycerine I.P. (Metro
Pharmaceutical Industry, Wadhwan City);
sesame seed oil (Ahmed Mills, Bombay) were
obtained and used as solvents of the drugs.

The in vitro diagnostic kits used for the
estimation of TSH, T, and T, by enzyme
immunoassay were of Bio Me'rieux, France
obtained from “Cadila Diagnostic Division”,
Ahmedabad.

V. Statistical analysis:

Only one agonist was used for getting
concentration-response curve in a given
preparation. Contractile force was expressed as

Indian J Physiol Pharmacol 1996; 40(2)

mg of tension developed. EC, values were
determined by the method of Van Rossum (16)
from the concentration-response curve against
percentage of its own maximum produced by a
given agonist. The pD, values were determined
by the method of Ariens (17). The results are
expressed as mean + S.E.M. and analysed by
the Student's “t” test for obtaining the level of
significance (18).

RESULTS

H (0.59%x10"M-6.16x10°M) and 5-HT
(0.74x 10"M-9.70x10%M) produced concentration-
dependent contractions of the aortic strip. The
concentration-response curves of H and 5-HT
were not significantly (P>0.05) affected in
preparations obtained from rats treated with
solvent (PEG 400-969 g; glycerine-60 g, water
100 g), saline or sesame seed oil.

Effect of calcium channel blockers on the contractile
responses to H and 5-HT:

Control rats : In preparations obtained from
rats chronically treated with verapamil,
nifedipine, nimodipine or diltiazem the maximal
contractions generated by aortic strips in
response to 5-HT and the pD, values of 5-HT
compared to controls were significantly reduced.
There was complete inhibition of responses to H
(0.59x 10™ - 4.72 x 103M) with all the calecium
channel blockers except verapamil which caused
a significant reduction in the contractile force
and pD, value of H as compared to control
(Table I).

Hypertensive rats : The mean blood pressure
of control rats given sesame seed oil sc for 42
days was 103 + 3.3 mm Hg (n=3); the mean
blood pressure of rats treated with DOCA -
saline for 42 days was 132.5 + 2.5 mm Hg (n=4).
The rise in blood pressure was significantly
(P<0.01) higher.

In hypertensive preparations the contractile
force generated by the aortic strip in response
to H and 5-HT was reduced significantly in
relation to control preparation. However, the
pD, values of the agonists were not significantly
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