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Abstract. PURPOSE. Sympathetic nervous system
stimulation, which releases noradrenalin, influences
the nociceptive activity that develops after tissue
injury. The α2-adrenergic agonist, clonidine, produces
analgesia through a central mechanism but also inhib-
its noradrenalin release at terminal nerve fiber endings.
METHODS. In this study the effects of some 1-(4-
aryl-2-thiazolyl)-3,5-disubstituted-2-pyrazolines (com-
pounds 1a-1e) as analogues of clonidine with some
modifications were studied by writhing test, a visceral
pain model in mice. RESULTS. Compounds 1a and 1c
induced significant reduction in writhing response
when compared to control. Regarding the dose-
response relationship of compounds 1a and 1c, it is evi-
dent that the activity of these compounds is in direct
proportion to their dose and all compounds show
activities comparable to clonidine. In addition com-
pounds 1a and 1c, having methoxy and nitro groups
respectively at para position of 4-aryl showed better
antinociception than compounds having similar
groups in meta position namely 1b and 1e. This might
be due to better interaction of these compounds with
the α2-receptors. CONCLUSIONS. The antinocicep-
tive properties of these newly synthesized compounds
is comparable to clonidine. Further studies are needed
to explore the differences in the efficacy and safety of
synthesized compounds.

INTRODUCTION

Alpha-2-Adrenergic agonists, like clonidine are sup-
posed to produce analgesia mainly through an inhibi-
tion of the transmission of nociceptive stimulation, in

the dorsal horn of the spinal cord [1]. Clonidine is
reported to mimic the effect of noradrenalin release by
descending inhibitory nociceptive control pathways
[2]. Topical administration of clonidine may also
decrease pain intensity in patients with sympatheti-
cally maintained pain [3], suggesting a peripheral site of
action for this drug. Recently it has been reported that
a modified form of clonidine, thiazolo imidazoline, has
better antihypertensive activity than clonidine, which
promoted us to synthesis and examine these new com-
pounds. The previous studies on the antihypertensive
activities of several 1-(2-thiazolyl)-3,5-disubstituted-2-
pyrazolines revealed their antihypertensive as well as
clonidine [4,5]. The present study reports the antinoci-
ceptive effects of these compounds.

MATERIAL AND METHODS

Chemistry

Compounds 1a-1e (1a:R2=R4=OCH3, R1=R3=H,
1b:R2=R3=OCH3, R1=R4=H, 1c:R2=OCH3,
R4=NO2, R1=R3=H, 1d:R2=OCH3, R1=
R3=R4=H, 1e:R2=OCH3, R3=NO2, R1=R4=H)
were synthesized as described previously [4] by react-
ing 3-(4’-methoxyphenyl)-5-(3’-pyridyl)-1-thiocarbam-
oyl-2-pyrazoline with phenacyl bromide or its
derivatives (R3=H, OCH3, NO2, R4=H, OCH3,
NO2) in ethanol and purified with ethanol.These new
compounds were confirmed by 1HNMR, Mass spec-
tral and Elemental analysis (figure 1).The purity of all
compounds were confirmed by TLC using different
mobile phases. 

PHARMACOLOGY

Animals

Male albino NMRI mice from Pasture Institute of
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Tehran weighting 20-25 g were used in this study. Mice
were housed in colony cages and were given a standard
laboratory chow and water ad libitum. A 12h /12h
light–dark cycle was used, with all the treatment being
performed during the light period of the cycle. Both
the animal unit and laboratory temperature were main-
tained at 22±2º C. The mice were allowed to habituate
to the laboratory environment for 2 h before the
experiments were initiated. All ethical manners for use
of laboratory animals were considered carefully.

All compounds were suspended in water and tween 80
(1% w/v) and administered intraperitoneally (IP) at 2
mg kg -1 in 0.1 ml volume. Clonidine (0.1 mg kg -1) was
used as a reference drug. The control group received
vehicle (1 ml kg -1, IP) alone. To obtain dose response
relationship, doses of 1, 2 and 4 mg kg -1 of compounds
1a and 1c were also tested.

Writhing Test

All treatments were done 30 minutes before IP admin-
istration of acetic acid 0.7% (17.5 mg kg -1) (1 ml kg -1).
Animals were individually housed in a glass cylinder
on a flat glass and a mirror was arranged at an angle of
45º under the cylinder. Antinociception was recorded
by counting the number of writhings immediately
after injection of acetic acid during 30 minutes. A
writhe is indicated by abdominal constriction and
stretching of at least one hind limb [6, 7].

Statistical Analysis

Comparison between groups was made by one-way
analysis of variance (ANOVA) followed by Tukey’s
multiple comparison test. Differences with P<0.05
between experimental groups were considered statisti-
cally significant. 

RESULTS

Antinociceptive effects induced by different doses of
test compounds on mouse writhing test are shown in
table1.

Compounds (1a-1e) at dose of 2 mg kg-1 induced signif-
icant reduction in writhing response in comparison to
control as follow: (1a: 87%, P<0.001), (1b: 78.2%,
P<0.001), (1c: 95.2%, P<0.001), (1d: 68.3%,
P<0.001), (1e: 86.5%, P<0.001).

Table 1: Effects of compound a-e on acetic acid-induced
mouse writhing test.

Since compounds 1a and 1c showed the best response
when compared to clonidine (table 1), thus additional
doses of 1, 2 and 4 mg kg-1 were also tested. They
induced antinociception in comparison to control as
follow: (1a1: 59%, P<0.001), (1a2: 87%, P<0.001),
(1a3: 92.4%, P<0.001), (1c1: 82.8%, P<0.001), (1c2:
95.2%, P<0.001), (1c3: 96.5%, P<0.001). The anti-
nociception activities of 1a and 1c were dose-depen-
dent (r2=0.9197 and r2=0.9145 respectively). 

DISCUSSION

Overall results of the present study show good anti-
nociceptive effects of tested compounds in comparison
to control and clonidine. Supporting the present
results, there is evidence that subcutaneous administra-
tion of clonidine 0.05 mg kg-1 induces complete anti-
nociception in rat writhing test after injection of
phenylquinine [8]. The author concluded that cloni-
dine-induced antinociception is mediated centrally. In
addition, there is evidence that when pain is evoked by
an inflammatory stimulus such as in the phenylquinine
writhing test, clonidine as well as several other α-
adrenoceptor agonists including those which do not
cross the blood brain barrier, promote analgesia [9]
suggesting that, in addition to well known centrally
mediated analgesic action, clonidine could also pro-
mote antinociception through a peripheral mecha-
nism. In addition, there is evidence that drugs such as
clonidine could induce peripheral antinociception by
α-adrenoceptor-mediated local release of enkephalin-
like substances [10]. When administered intra-articular,
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clonidine like morphine can produce analgesia in
patients submitted to knee surgery [11].

In writhing test both centrally and peripherally, medi-
ated analgesia can be detected and several mediators
such as kinin, acetylcholine, substance P and prostag-
landins take part in visceral pain model nociception [7]
and transmission of nociception from the viscera [12]. 

Regarding the dose-dependent antinociception of com-
pounds 1a and 1c, it is evident that the activity of these
compounds is in direct proportion to their dose with
r2=0.9197 and r2=0.9145 respectively. All compounds
show activities comparable to clonidine. Considering
the structure activity relationship of tested compounds
the existence of bulk groups at R2 and R4 positions (fig-
ure 1) might have improved the pharmacological
effects.

Figure 1: The chemical structure of compounds 1a-1e.

In addition, these substitutions may cause increase in
lipophilicity and totomerisem. As a result, these com-
pounds might pass easier and faster from blood brain
barrier. The compounds 1a and 1c, having methoxy
and nitro groups at para position of aryl respectively
showed better antinociception than compounds having
similar groups in meta position namely 1b and 1e. As
shown in table 1, compounds having methoxy and
nitro groups at para or meta positions, showed better
antinociception than other tested ones. This might be
also explained by probable better interaction of these
compounds with the α2-receptors, which remains to be
elucidated later. 

An accurate estimation of ED50 was not possible due
to the close response values.

Finally, it is concluded that the antinociceptive proper-

ties of these newly synthesized compounds are compa-
rable to that of clonidine. Further studies are needed to
explore the differences in the efficacy and safety of syn-
thesized compounds.
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