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INTRODUCTION
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The highest concentration of eytochrome P-450 in mammals is foun
in the liver™ many extrahepatic tissues such as kidney, lung and nagal

C : e a0 (6)
mucosa also contain significant levels of cytochrome P-450™7,

Nifedipine, being a drug with a high hepatie extraction ratio, has o
low oral bioavailability. Consequently, concomitantly administered drugs
such as cimetidine, which may potentially inhibit the metabolism of
nifedipine may be expected to produce an increase in availabilily ol this

agent due to inhibition of the enzymes responsible for the first pass
metabolic loss'®,

It is well established that cimetidine inhibits liver enzymes involved

in drug metabolism7" 1V, Thig may sometimes be clinically important, for

example plasma theophylline levels have been reported to be increased up
to the toxic range when cimetidine is taken concurrently. On these
premises, it is of interest to determine whether, on the basis of treatment

there is any modulation in the effect of nifedipine by using a particular

H,-receptor antagonist when preseribed concurrently, Blood pressure,
heart rate, ECG parameters and the rate pressure product were

measured to give an insight about the haemodynamic effects of nifedipine

MATERIAL AND METHODS

Adult Wistar rats of either sex, taken from local source and weighing
between 300 and 350 g, were used in the present study, Animals had [1¢€
access to tap water and fed with bread and milk ad libitum. Animals were
classified into 4 groups (each of 6-8

. 1 ¢ S
als) according to the drugs received
the following experimental protocol:-

Group I:
In this group, anitmals were

> treated with cimetidine 26 my/kg (1F
fm_' 7 days to study the effect of cimetidine on the eardiovascular systent
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Group II:

Animals were received nifedipine 5 mg/kg (I.P) and used to study the
effect of a single dose of nifedipine on the cardiovascular system.

Group III:

Animals of this group were pretreated with cimetidine 25 mg’kg (I.P)
for 7 days and then received nifedipine 5 mg/kg in a single dose and were
used to study the effect of concurrent administration of these drugs on the

cardiovascular system.

Group IV:

In this group, animals were received solvent and used as a control
group.

Chemicals:

Chemicals were obtained from the following sources: nifedipine,
EPICO, Egypt; cimetidine, SK & F, Egypt, urethane BDH and polyethylene

glycol, El-Naser, Egypt and other chemicals of analytical grade E. Merk.
Nifedipine and cimetidine solubility:

Nifedipine as well as cimetidine are water insoluble and were freshly
dissolved before injection in polyethylene glycol in all experiments, the

final concentration of polyethlene glycol is 0.5% (vol/vol).

Measurements of arterial blood pressure:

Arterial blood pressure was measured according to the method
described by Burdine et al.12) where rats were anaesthetized using
urethane (1.3 g/kg), and the dose was reduced in cimetidine pretreated
rats to 1 g/kg. A polyethylene cannula (PE-50) full of heparinized glucose
{20,000 IU/L in 5% glucose solution) was inserted into the dissected carotid

artery, and the other end of the cannula was connected to a blood pressure
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(ransducer PT-400 which connected to the Oscillograph (MD-4C.

Bioscience Washington) through FC-137 coupler,
Determination of the heart rate:

Electrocardiogram (ECG) was recorded using bipolar lead II cable
' . . NTATaIm
and the heart rate was determined from the ECG tracing. The ECG cable

was connected to the Oscillograph through 123 coupler.
Calculations and statistical evaluation of the data:

Results were expressed as mean + SEM or as a percentge of the
initial value in some cases. Student's - "t" test for paired or unpaired data

was used for statistical evaluation of the data,

Mean of the arterial blood pressure was calculated as the sum of the
diastolic blood presure and one third of the pulse pressure, The rate
pressure product, a parameter that reflect the oxXygen consumption or
demand of the myocardium, was calculated by the product of systolic
pressure and heart rate. The amplitude (mm) and duration (msec) of P
wave, T wave and QRS complex as well as the duration of ST segment
(msec), PR-and QT-intevals (msec) were calculated.

RESULTS

(1) Effect of cimetidine (25 mg/kg), nifedipine (5 mg/kg) and their

combination on the arterial blood pressure:

As shown in Fig. (1), cimetidine in a dose of 25 mg/kg for 7 days did

not alter the blood pressure of the rats all over the time of experiments

(0-180 min). The same Fig. shows also that, the administration of

nifedipine in a single dose of 5 mg/kg significantly reduced the
blood pressure after 15 min of administr

value_. The peak was reached after 6

arterial
ation recording 13% of the initial

0 min recording to 30% of the initial
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value and lasted for 90 min after administration. Administration of

nifedipine to rats pretreated with cimetidine for 7 days gignificantly

reduced the arterial blood pressure. This offect started after 15 min of
administration and remained significantly different compared with the
asted for 180 min (the experimental time). The

control group and 1
cimetidine pretreated

duration of the hypotensive effects of nifedipine in

rats was, longer than that of nifedipine alone.

® — ® Control

O— O Clmetidine(23 mg/ka)-
A — A Nifadipine (5 mg/g).
A— A Cimetidine + nifsdipine,
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Fig.(1): Effect of cimetidine, nifedipine and their combination on blood preasure of adult male

normotensive rots . )
x Significantly different from control values at p(0.05

@ Significantly different from nifedipine treated group at p(.05,
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2. Effect of cimetidine, nifedipine and their combination on the heart rate:

Fig. (2) shows that, the administration of cimetidine (for 7 days)
alone, nifedipine alone, or administration of nifedipine to rats pretreated
with cimetidine, did not significantly change the heart rate of rats
compared with the control group.

® — @ Control

O — O Cimetidine(25 mq/k3).
A — A Nifsdplne (5 mg/kg).

120 A— A Clmetiiine + nifecipine.
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Fig.(2): Effect of cimetidine, nifedipine and their combination on heart rate of adult male
nermotensive rats .

3- Effect of cimetidine, nifedipine and their combination on the double

product:
As presented in Fig. (3), neither cimetidine nor nifedipine has
produced significant change in the double product. Administration of
nifedipine in cimetidine pretraeted rats significantly reduced the double

product. This effect lasted for 90 minutes.
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Fig.(3): Effect of cimetidine , nifedipine and their combination on the calculated
double product of adult male normotensive rats.

x Significantly different from control values at p<0.05
@ Significantly different from nifedipine treated group at p{.05

4- Effect of cimetidine, nifedipine and their combination on the
electrocardiographic parameters:
As shown in Table (1), the administration of cimetidine alone for

seven days had no significant efect on the P-wave, PR-interval, QRS

complex, ST segment, T-wave (duration & amplitude) and QT interval.

Table (2) shows that nifedipine when administered alone produced a
significant prolongation of the PR-interval after 15,60,90,150-180 min of
administration. Also significant increase in QT interval (the action

potential duration) was produced after 90 min. of administration.

3B
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The administration of nifedipine to rats pretreated with cimetidine
for seven days, induced a significant and continuous (monophasic)

prolongation of the PR-interval as well as QT-interval after 60,90,120,150
and 180 min of administration.

Nifedipine administration in rats pretreated with cimetidine also

produced an increase in T-wave amplitude and duration (15 & 30 min. and
120-180 min.), respectively (Table 3).

DISCUSSION

Cimetidine inhibit s hepatic microsomal oxidative drug metabolism.
Previous reports suggest that clearance of several oxidatively metahbolized
drugs in humans including antipyrine, diazepam, chlordiazepoxide,

warfarin, theophylline and caffeine is impaired during cimetidine
treatment13-16)

In this situation, it has been reported that nifedipine oxidation can be

inhibited by cimetidine in vivol? and cytochrome P-450 III A4 appears to

be one of the cytochrome enzyme most sensitive to this compound.

Results of the present study showed that the administration of
nifedipine in a single dose produced reduction in the arterial blood
pressure. This result is in agreement with that of Opie and White'® and
this effect may be due to the vasodilator effect of nifedipine which acts as a
calcium channel blocking agent. The results of the present study also
reveals that the administration of nifedipine to rats pretreated with
cimetidine induces a significant reduction in the arterial blood pressure.
The duration of this reduction was greater than that of nifedipine alone.
This result is in agreement with that of Kirch et al.(1® who suggested that
nifedipine level is considerably increased in the presence of cimetidine

and that this causes a pharmacodynamic effect in hypetensive patients,

9
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the combination produces a significantly greater reduction in blood

pressure than nifedipine alone.

On the other hard, it was reported that there was no potentiation of
the action of nifedipine when concomitantly administered with cimetidine
and the marked increase in circulating plasma nifedipine concentration
during cimetidine administration can not be translated into a statistically
significant potentiation of phnrmacoldgical activity ©), Moreover, Smith
et al,(20) suggested also that cimetidine produces a significant increase in
the area under the curve (AUC) of both single and steady state dosing of
nifedipine. Peak nifedipine levels were significantly increased only in the
chronic dose study compared to placebo.

In the present study, cimetidine had no significant effect on any of

the electrocardiographic parameters but potentiated the effects of
nifedipine on the ECG.

The administration of nifedipine alone has significantly prolonged
the PR-interval

calcium pl

» @ typical character of calcium channel blockers as

ays the major role in the cardiac action potential in the

sinoatrial and atrioventricular nodes. This effect which reflects delayed

condition through the AV node was biphasic. The prolongation of the
PR-interval was continuous (monophasic) when nifedipine was given to
rals pretreated with cimetidine for seven day

8. Pretreatment with
cimetidine has prolonged the dur:

ition of the increase in QT interval (the
ation) produced hy nifedipine alone after 90 minutes
reflecting that the increase in intensity and duratioh of the action of

ht be due to increased plasma level of nifedipine.

action potential dur

nifedipine mig

On the other hand, nifedipine when given to rats pretreated with
cimetidine has prolonged the duration of the T-wave indicating reduced

efflux of potassium through phase 3 of repolarization. This effect which

appeared 2 hours after nifedipine administration and lasted to the end of

40
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the experiment and has not been produced by administration of nifedipine
alone, suggests a higher plasma levels of nifedipine in presence of
cimetidine treatment. This higher plasma concentration of nifedipine
may exert a blocking activity to potassium channels leading to prolonged
duration of T-wave (efflux of K* during phase 3 of repolarization) and
consequently prolonged QT-interval (action potential duration). Since
cimetidine is known as an agent that inhibits the liver microsomal
oxidative enzyme, cytochrome P-450(21-23) it can be suggested that, the
increase in pharmacodynamic effects of nifedipine in the presence of

cimetidine may be due to the ability of cimetidine to inhibit this enzyme.
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