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ABSTRACT

The effects of captopril {1 mg/kg). cimetidine (25 mg/ka), and Lheir combination on the
arterial blood pressure, heart rate, ECG and the calculated double product of anaesthetized
normotensive rats were investigated. Results showed that caplopril alone but not cimetidine
singificantly reduced thearterial blood pressure of rats. This effect lasted for 150 min. of
administration. Captopril, cimetidine or their combinaion did not change the heatt rate of rats.
Amdministration of captopril in cimetidine-pre!realed rats significanly reduced lhe arterial blood
pressure and the calculated double product. Boih the intensity and duralion of the reduction in
blood pressure were significantly greater than that induced by captopril alone, since the duration
of this effect was extended for moré than 180 min. after administration. This effect had wo
peaks, the first one came after 30 min. and the second one after 150 min. and the values of these
reductions were 24% and 37%, respectively. Conclusively, cimetidine potentiates (he hypotensive
effect of captopril in anaesthetized rals. The mechanism of this posttive interaclion may be in
part due lo that cimetidine may increase the plasma levels of captopril through reduction of its
rate of metabolism. This effect may result from the capability of cimetidine to inhibit cylochrome
P450 enzymes which may be involved in type | biotransformation of captopril and consequently
reduces its rate of degradation.
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influencing the pharmacological effects of these agents. These
interactions can be classified into those affecting pharmacokinetics of
drug and those affecting its pharmacodynamics{D). Among the
pharmacokinetic interactions, is the modification of hepatic
metabolism that appears to constitute a major source of drug
interactions(2). Cimetidine is one of the most widely prescribed drugs
and is an effective agent for the treatment of peptic ulcer disease. It
has been shown to inhibit hepatic metabolism of a number of drugs in
human and there is a great deal of concern about untoward
cimetidine-induced phamacological interactions(4.

It was reported that cimetidine potentiates the
hypoprothrombinemic effect of warfarin when given concurrently
(56), Subsequent investigations showed reduction in the clearance of
theophylline, diazepam, chlordiazepoxide and quinidine when
cimetidine was given in combination(7-9). Cytochrome P450 is a
subfamily of hematoproteins present in the living organisms and
concentrated in the liver of human and higher mammals. This
group of enzymes play a major role in the metabolism of the
endogenous compounds and detoxification of xenobiotic molecules
including drugs and environmental pollutants(1®), Stimulation or
inhibition of cytochrome P450 by certain agents should modify the
metablism of any other drugs and eventually gives rise 1o drug
interaction of clinical significance()), Cimetidine, the H2 bloker, was
reported to inhibit a large number of liver microsomal enzymes
involved in drugs metabolism(3.9), and have a wide range of affinities
for various human liver cytochrome P450¢1D), The interaction of
imidazol moiety of cimetidine with the haem moiety of cytochrome
P450 is postulated to be responsible for the inhibitory effect of
cimetidine for this group of enzymes and consequently on drug
metabolism in both human and animals(12),

Alm of the present study is to access the possible effects of
subacute treatment with cimetidine on the pharmacodynamics of the
angiotensin - converting enzyme inhibitor, captorpril. Blo¢
pressure, heart rate, ECG parameters and the calculated doubl®
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product (rate pressure product) were determined in a trial to
investigate the possibility of interactions between the two drugs.

Material and Methods

Adult male Albino rats of local source were used in the present
study. Rats were left for access food and water Ad libitum. Animals
were divided into four groups (each of 6-8 animals) and were treated
with drugs according to the following experimental protocol.

Group I:
Animals of this group were treated with cimetidinee (SK&F

England) intraperitoneally in a dose of 25 mg/kg for 7 days, and were
used to detemine the effect of subacute tratment with cimetidine on

the cardiovascular system.

Group II:
Animals received captopril (Squibb, Egypt) intraperitoneally, in

a dose of 1 mg/kg and were used to study the effect of a single dose
treatment of captopril on cardiovascular parameters.

Group III:
Animals of this group were pretreated with cimetidine for 7 days

and then received captopril in a single dose and was used to study the
effect of combination therapy on the cardiovascular system.
Group VI:

Received solvent and was used as a control.

Determination of the Arterial Blood Pressure:
Arterial blood pressure of rats was determined according to the

method of Burden et al(1979)(13), Rats were anaesthetized using

urethane (BDH, England) in a dose of 1.3 g'kg, (this dose was reduced
to 1 g/lkg in cimetidine pretreated animals). A polyethylene cannulae
(PE-50) filled with heparinized glucose (20,000 IU/L of 5% glucose
solution) was inserted into the well dissected carotid artery, and the
other end of the cannula was connected to blood pressure transducer

PT-409.
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Determination of the Heart Rate:

The heart rate of rats was determined from the ECG tracing
which was recorded using bipolar Lead II cable of ECG. Both the
blood pressure transducer and the ECG cables were connected to the
Oscillograph (MD-dc-Biosience Washington) through FC-137 and 123
couplers respectively.

Calcuations and Statistical analysis:

Mean arterial blood presswre was calculated as the sum of the
diastolic blood pressure and one third of the pulse pressure. The
double product (rate pressure product), a parameter that may reflect
the oxygen consumption or demand of the myocardium. was
calculated by the product of systolic pressure and heart rate(14), The
amplitude (mm) and duration (msec) of wave, T wave and QRS

complex as well as the duration of PR-and QT-intervals (msec) were
calculated.

For all tests, differences were considered to be statistically
significant at P value less then 0.05. The findings will be presented as
mean valuet SEM or in some cases as percentage of the initial value.
The test of significance was carried out using Student "t" test.

RESULTS

1- Effect on the arterial blood pressure:

Fig(1) showed that captopril in a dose of 1 mg/kg significantly
reduced the arterial blood pressure after 15 min of administration.
The peak of this reduction was reached after 60 min. recording 15% of
the initial value and lasted for 150 min after

administration.
Cimetidine alone did not change

the blood pressure of rats all over the
time of the experiment (180 min). Administration of captopril to 7
days-cimetidine - pretreated rats significantly reduced the arterial
blood pressure. This effect started 30 min afte

r administration and
remained significantly different

in comparison with the control
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group for more than 180 min. This effect was significantly greater
than that produced by captopril alone. The blood pressure was
reduced by 30%, 37% and 37% after 120, 150 and 180 min respectively,
vs 11%, 14% and 11% with that of captopril alone.

Effect on the heart rate:

As shown in Fig(2) the heart rate of rats was not significantly
changed after administration of cimetidine, captopril or their
combination compared with the control group.

Effect on the double product:

The calculated double product (rate pressure product) is shown
in Fig(3). Neither cimetidine nor captopril significantly changed the
double product. Administration of captopril to cimetidine-pretreated
rats significantly reduced the double product after 30 min. of
administration to 25958 + 1052 beat/min. mmHg vs. 31875 + 2679
beat/min. mmHg before administration. The peak of this effect was

reached after 180 min of administratioon recording 21742 + 2627
beat/min. mmHg.

Effect on ECG parameters:

The obtained results indicated that captopril, cimetidine or their
combination did not produce any significant ch
and duration of QRS, P-wave and T
PR-and QT-intervals.

ange in the amplitude
“wave. Also they did not affect the

DISCUSSION

The elimination of high clearanc

: e drugs may be altered by drugs
which alter the activity of micro

‘ha somal enzyme activities(19.
Oxidation reactions are dominant in the

, L ' as enzymes inducers) reduce the
bioavailability of lignocaine ang Paracetamol(19.20). O the other
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hand, inhibition of hepatic microsomal oxidative enzmes by

cimetidine increases the plasma levels and bioavailability of

theophyline(2D), nifedipine(22:23) and propranolol(24),

Recently, it was reported that cytochrome P450 enzymes play a
major role in the metabolism of some endogenous compounds e.g,
steroids, prostanoids, and other eicosanoids and consequently,
alteration of P450 activities towards some of these substrates have
already been implicated in diseases that affect human health(25),

Results of the present study revealed that captopril but not
cimetidine significantly reduced the arterial blood pressur of
normotensive rats. Similar observations were reported by Edwards
and Padfied, (1985)(26). This effect of captopril is mainly due to the
inhibtion of angiotensin - converting enzyme(2?) and in part to the
inhibition of sympathetic activities(2®), Qur results also showed that
concomitant administration of captopril and cimetidine reduced the
arterial blood pressure and double product. Both the intensity and
duration of the resultant effects were statistically greater than that
induced by captopril alene. This increase in the pharmacodynamic
actions of captopril may be partly attributed to the decreased
captopril's metabolism and clearance and consequently increased its
plasma levels and bioavailability. These findings are in accordance
with that reported during concurrent administration of Cimetidine
and Nifedipine (21.23)  Lapetalo](15), Propranolol(24-29),
plllornaethiazo](?’o) and Dilevalol3D), Those authers found that the
ll?crea.se.d pharmacodynamic effects of these drugs in the presence of
cn.netldme may be due to ability of the later for inhibition of liver
x.mcr osomal oxidative enzymes, cytochrome P450s(3.4.32.33), resulting
ch;ntsl:aeqt:::r;tl;trZi Stil;e r::e‘ of their metabolism, cleal‘e'nce_ a:d
Captopril was I‘Eportedgt eir plasma level and bioavailabill )e-
through phase | and ph o E ot hepatic and rena) c]eax"aflc
. . . <€ phase Il metabolic pathways(34,35), Cimetidin®
in addition to its inhibitory effect on micros i enzyMme
and phase 1 metabol; ) ‘ crosomal ox1dat1ve. “on
, . . SM may influence phas 11 conjugal?
reactions{13 ang regyce liver b ; g 0

r blood flow(29). These effect
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cimetidine may be potentially reduce the rate of captopril metabolism
and consequently increase its levels and bioavailability.

Our results showed that captopril alone did not change the
double product. These results are not in harmony with that reported
by Awan et al 1981036, who found that captopril reduces the double
product when given to patients. The discrepancy in the effect obtained
by captopril in rats and humanbeigs seems conceivable to be due to
species variation. The resulting reduction in the calculated double
product induced by the combination of captopril and cimetidine
means the reduction in myocardial oxgen demand®7?. This effect
may be due in part to the increased intensity of the reduction of
arterial blood pressure in case of cimetidine-preterated rats
compared with the untreated ones.

It was reported that the reduction in the arterial blood pressure
leads to the reduction of the effort of the myocardium for the
propeling of blood against reduced pressure as well as reduction of
the coronary blood flow correlated with a decrease in myocardial
oxvgen demand. Fortunately, this combination might be beneficial to
patients with coronary antery diseases.

From the obtained results it could be concluded that the
administration of captopril to cimetidine pretreated rats significantly
reduced both the arterial blood pressure and oxgen consumption of
mycoardium. The intensity and duration of the induced reduction
was significantly grater than that produced by captopril alone. The
mechanism of this potentiation may be due in part to the inhibition of
cytochrome P450 mixed function oxidaze enzymes induced by
cimetidine, and consequently reduction of the rat of captopril
metabolism and clearance and increased its plasma levels and
bioavailability. The present investigation suggests that, when it is
necessary to prescribe captopril for a patient who is already taking
cimetidine, it would seem advisable to make daily cheack of the
arterial bloed pressure to adopt the captopril’s doses and regimen to
avoid the possibility of occurrance sever hypotension and other side

effects caused by captopril.
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