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Effects of Piroxicam on Pharmacodynamics and Pharmacokinetics
of Nifedipine in Spontaneously Hypertensive Rats
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Abstract — Because nonsteroidal anti-inflammatory drugs are reported to cause fluid retention and hyper-
tension by inhibition of prostaglandin synthesis, the effects of piroxicam on pharmacodynamics and phar-
macokinetics of nifedipine were studied in male spontaneously hypertensive rats. They received nifedipine
(0.5 mg/kg) alone or combined with piroxicam (5 mg/kg) intravenously. Plasma levels norepinephrine, an
index of sympathetic stimulation, were measured prior to each treatment and 5 min after drug admin-
istration. Changes in blood pressure were examined serially and blood samples for analysis of nifedipine
were also taken for 6 hr following drug administration. Plasma nifedipine concentrations were assayed by
HPLC and pharmacokinetic parameters were calculated. Blood pressure was reduced (p<0.01), but plasma
norepinephrine level was increased (p<0.05) by nifedipine administration. Anti-hypertensive effect of nife-
dipine was potentiated (p<0.05) by piroxicam coadministration, but effect of nifedipine on plasma nore-
pinephrine level was not affected. In case of rats received nifedipine and piroxicam, plasma nifedipine
concentrations were higher (p<0.05) than those from rats received nifedipine alone at 2, 3, 4, 5 and 6 hours
following drug administration. The area under the plasma concentration vs. time curve was increased
(p<0.05), while the elimination rate constant was decreased (p<0.01) by piroxicam coadministration. No sig-
nificant differences were observed in the plasma clearance, apparent volume of distribution and elimination
half-life. Thus, piroxicam not only potentiated antihypertensive effect of nifedipine, but also altered nife-
dipine pharmacokinetics in the rats. It is concluded that the potentiation of nifedipine antihypertensive effect
might correlate with the increment of its plasma concentration by piroxicam coadministration.
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Aot 3 HEEE - Alumina(neutral type), dihy-
droxybenzylamine, nifedipine, norepinephrine, bitart-
rate, Na,EDTA, NaH,PO,, Na,HPO,, polyethylene
glycol 400, piroxicam, sodium metabisulfite, sodium
octanesulfonic acid 2 tris-baset= Sigma Chemical
Co.(St. Louis, MO., USA)}A Flslgios HPLC
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Wako Pure Chemical Industries(Osaka, Japan)ellA]
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column(Guard-Pak C,;, Waters Associates Inc.,
Milford, MA., USA)E AF&-3t3ich o542 1.2
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Fig. 1 - Changes in mean blood pressure following iv.
infusion of nifedipine (0.5 mg/kg) alone or
combined with piroxicam (5 mg/kg) in SHRs.
Results were normalized based on the control
value and expressed as percentage of decrement.
Symbols represent mean £ S.E. of eight rats.
*means significantly different from blood pressure
in rats received nifedipine alone at p<0.05.
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5 Fig. 3 —Plasma nifedipine concentration-time profiles
following i.v. infusion of nifedipine (0.5 mg/kg)
alone or combined with piroxicam (5 mg/kg) in
SHRs. Symbols represents mean * S.E. of eight

0 rats. *means siginificantly different from nifedipine

After

Fig. 2 — Changes of plasma norepinephrine concentration
following iv. infusion of nifedipine (0.5 mg/kg)
alone or combined with piroxicam (5 mg/kg) in
SHRs. Plasma norepinephrine concentrations
were measured before and 5 minutes after each
treatment. Data shown are mean * S.E. of eight
rats.
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concentration in rats received nifedipine alone at
p<0.05. **means siginificantly different from ni-
fedipine concentration in rats received nifedipine
alone at p<0.01.

Table I — Pharmacokinetic parameters (mean * S.E) of nife-
dipine following i.v. infusion of nifedipine (0.5
mg/kg) alone or combined with piroxicam (5 mg/

kg) in SHRs
Nifedipine Nl;fedlplne+
1roxicam
AUCy. o (ng - hr/ml) 1,435 £ 210 2,950 * 608*
t % B(hr) 0.92 * 0.37 2.90 £ 0.89
k. Bthr™) 135022 040 * 0.09%*
Plasma Clearance + +
(mi/hr/kg) 394 £91 250 % 60
Vd (mi/kg) 313 £ 50 880 * 318

*means significantly different from AUC, .. in rats recei-
ved nifedipine alone at p<0.05

**means significantly different from k.3 in rats received
nifedipine alone at p <0.01
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