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EFFECT OF NIFEDIPINE ON ANALGESIA 
INDUCED BY GABAa AND GABAB 

RECEPTOR AGONISTS IN RATS 

G. Gebers, L. Allikmets, A. Zharkovsky 
Department of Pharmacology, Tartu University 

Abstract 

In the present study, we found that DHP calcium channel antagonist 
nifedipine exerted an antinociceptive activity following systemic adminis­
tration. In agreement with earlier observations, these data suggest that 
nifedipine might possess a certain analgesic properties. In order to test a 
possibility that GABA-sensitive mechanisms may be involved in the 
antinociceptive effect of nifedipine, series of experiments were carried out 
in which the effects of subanalgesic dose of nifedipine on САВАд agonist 
muscimol- and GABAg agonist baclofen-induced analgesia in the hot-plate 
test in rats were studied. When co-administered with baclofen nifedipine 
significantly potentiated baclofen-induced analgesia. On the other hand, 
co-administration of nifedipine with muscimol did not affect muscimol-
induced analgesia. Data obtained in our study suggest the existence of 
functional interaction between dihydropyridine binding site and GABAg 
receptors. 

Introduction 

Gamma-ami nobutyric, acid (GABA) receptors have been classified into 
САВАд and GABAg subtypes on the basis of their pharmacological and 
anatomical properties [4]. САВАд receptor contains a chloride channel, 
while GABAg receptörOf? thought to modulate potassium and calcium 
ion conductances [9]. GABAergic mechanisms appear to be involved in 
antinociceptive processes. Thus, it has been shown that both САВАд and 
GABAg receptor agonists can induce analgesia in variety of animal test 
systems when administrated either intraperitoneally [14, 16] or centrally 
[17]. 
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Current evidence indicates that calcium ion plays an important role 
in the nociception. It is known that the intracerebroventricular or the 
subcutaneous administration of calcium antagonizes analgesia whereas the 
administration of EDTA induces opposite effects [11]. Moreover, the 
analgesic action of opiates is accompanied by their interaction with 
calcium influx into the cells through the voltage-sensitive calcium channels 
[5]. These calcium channels are sensitive to blockade by dihydropyridine 
(DHP) antagonists and to activation by the DHP agonist BAY K8644 [19] 
suggesting that the functional role of central DHP binding sites might be 
to modulate the Ca^+ entry into the cells subsequently modifying the 
Ca^+-dependent cellular functions. Del Pozo and co-workers recently found 
that calcium channel antagonisti produce analgesic effect when adminis­
trated alone as well as enhance antinociceptive actions of morphine in 
rodents [6]. 

In view of the above findings the present study was designed to 
examine the effects of DHP calcium channel antagonist nifedipine on 
analgesia induced by САВАд and GABAg receptor agonists muscimol and 
baclofen. Finally, since it has been shown that some of the pharmacologi­
cal effects of ethanol may be mediated through GABA receptors [1] we 
decided to study also the effects of DHP calcium channel antagonist and 
agonist on ethanol-induced analgesia. 

Materials and method 

Animals. The experiments were carried out on female Wistar rats, 
weighing 220-240 g, kept under standard laboratory conditions, with free 
access to standard laboratory food and tap water, at room temperature of 
approx 22* C, in natural day-night cycle. On the day of testing, subjects 
were transported to a laboratory room, weighed, and assigned randomly 
to receive either vehicle or drug treatment. 

Drugs and drug treatment. Baclofen (CIBA-GEIGY, Switzerland) 
and muscimol (Biochemica Merck, Germany) were dissolved in distilled 
water and administered subcutaneously 30 min prior to test. Nifedipine 
(Orion Pharmaceutica, Finland) and BAY K8644 (Bayer, Germany) were 
suspended in distilled water, with 2-4 drops of Tween-80 and administered 
intraperitoneally 60 min and 15 min prior to test, respectively. Ethanol 
was administered intragastrally as 10% water solution 30 min prior to test 
The solutions of nifedipine and BAY k8644 were always made ex tempore 
and protected against light by storing in dark bottles wrapped tightly in 
aluminum foil. 
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Apparatus and procedures. The responsiveness of rats to painful 
stimulus was assessed using the hot plate test, [22, 23]. The plate surface 
temperature was maintained at 55.4* С and a cutoff time of 30 sec was 
imposed. Baseline testing was done prior to drug administration by 
recording the latency of response (licking of hind paws or jumping) in 
seconds. Animals were retested as for base-line testing after the drug 
administration. The analgesic data were expressed as "analgesic index" as 
described by Cox (1968). It is given by the formula (LQ̂ $ - Lj)\(Lmlx -
L-)100 where LQ^1, Ц and Lmax are latencies (sec) after the treatment, 
initial latency and cutoff time respectively. 

Statistical analysis. The data were analyzed with analysis of vari­
ance (ANOVA) followed, where appropriate, with Duncan's multiple range 
test between individual groups. 

Results 

The effect of nifedipine on nociceptive response of the animals in the 
hot-plate test is shown in Fig. 1. The dose-response curve for nifedipine 
revealed that this dihydropyridine calcium channel antagonist produced 
a significant analgesic effect (F(5, 54) = 6.57; P = 0.0001) in the doses 2.5-20 
mg/kg. The lower dose of nifedipine tested (1.0 mg/kg) was ineffective. 
Muscimol (1 mg/kg s.c.), ethanol (2 g/kg i.g.) and baclofen (2.5-5 mg/kg 
s.c.) when administered alone produced analgesia in rats as it was evi­
denced by an increase in latency of analgesic response (Fig. 2-4). 
Nifedipine given in a low subanalgesic dose (1 mg/kg i.p.) significantly 
enhanced the analgesic response induced by 5.0 mg/kg baclofen (Fig. 2) 
but did not affect muscimol-induced analgesia (Fig. 3). Also, nifedipine (1 
mg/kg i.p.) tended to increase analgesic response induced by ethanol (1-2 
g/kg i.g.). However, the data were not significant (Fig. 4). Coadministra­
tion of a higher (analgesic) dose of nifedipine (10 mg/kg i.p.) with 
muscimol, baclofen and ethanol in the doses mentioned above (data not 
shown) resulted in an additive effect on nociceptive response latency. 

Dihydropyridine calcium channel agonist BAY K8644 neither en­
hanced nor decreased response latency time when given alone (data not 
shown). When BAY K8644 (0.1 mg/kg i.p.) was administrated in ethanol-
pretreated animals it significantly reduced ethanol (2 g/kg i.g.)-induced 
analgesia (Fig. 5). 
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