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ABSTRACT 
Statins, 3-hydroxy-3 methylglutaryl coenzyme A (HMG-CoA) reductase enzyme inhibitors, are lipid-lowering 
drugs, often used in the treatment of cardiovascular diseases (hyperlipidemia, atherosclerosis). It has been shown 
that statins have antiinflammatory effects independent of their lipid-lowering effects and these anti-inflamma- 
tory effects inhibit the inflammation and pain process. This study evaluated the antinociceptive and anti-in- 
flammatory effects of rosuvastatin using the acetic acid writhing, the formalin hind paw, the orofacial formalin 
and the hot plate tests. The following experimental group were used: control, acute (1 day) and chronic (3 days) 
after oral gavage with rosuvastatin (3, 10, 30, 100 and 300 mg/kg). Rosuvastatin produced a dose-dependent 
antinociception, with different potency, in all the tests. Additionally, nitric oxide synthase inhibitors (Abbrevia-
tionsand aminoguanidine) were used to assess the nitric oxide participation on this induced rosuvastatin antino-
ciception. The data demonstrated the antinociceptive and anti-inflammatory activity of rosuvastatin in alge-
siometer models of tonic or phasic pain. These activities seem to be induced by modulation of iNOS expression, a 
result that may be relevant in the pharmacological treatment of human pain where rosuvastatin and nitric oxide 
synthase inhibitors must be used. 
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1. Introduction 
Management of different types of pain (acute or chronic) 
is the most frequent issue encountered by clinicians and 
pharmacological therapy and is the first line of approach 
for the treatment of pain [1]. The common drugs used to 
relieve pain, are opioids, nonsteroidal anti-inflammatory 
drugs (NSAIDs) and co-analgesics or adjuvant analgesics 
such as antidepressants (e.g. amitriptyline, clomipramine, 
imipramine, nortriptyline, duloxetine) anticonvulsants 
(e.g.carbamazepine, gabapentin, pregabalin, oxcarbazepine, 
lamotrigine, phenytoin, acid valproic, topiramate), can-
nabinoids, ketamine and others. Although the under-
standing of pain mechanisms has recently improved sig-

nificantly, much more is yet to be awaited.  
Multiple neurotransmitters and other mediators are 

involved in the endogenous modulation of pain signaling, 
providing numerous opportunities for intervention with 
different classes of analgesics. Thus, endogenous opioids 
are key mediators in the descending pain suppression 
pathways. Additionally, monoaminergic neurotransmit-
ters such as norepinephrine, serotonin and dopamine 
positively or negatively modulate pain signaling, depend- 
ing on the receptor type and location. The various me-
diators involved in pain signaling, provide potential tar-
gets for pharmacological interventions. These data sup-
port current guidelines which endorse multiple-mecha- 
nism strategies for both acute and chronic pain manage-
ment [1]. *Corresponding author. 
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Recently, studies have been conducted evaluating the 
antinociceptive effects of some statins (e.g. atorvastatin, 
simvastatin, rosuvastatin) in several models of alge-
siometer tests of mice [2-4]. However, rosuvastatin in-
duced antinociceptive activity in the acetic acid writhing 
and formalin tests while there was no significant activity 
in the hot-plate test [4]. In addition, there are several 
studies reporting nitric oxide (NO) in the rosuvastatin 
effects [5-7]. The purpose of this study was to evaluate 
the involvement of L-NAME, a known NO-synthase 
(NOS) inhibitor and aminoguanidine, an irreversible in-
hibitor of iNOS in the antinociceptive and anti-inflam- 
matory effects of rosuvastatin in five animal pain models. 
Rosuvastatin was selected because it is one of the most 
prescribed and potent statins, additionally it is one of the 
most favorable safety profile of these types of drugs 
available. 

2. Materials and Methods 
Male CF-1 mice (30 g), housed in a 12 hr, light-dark cy-
cle at 22˚C ± 2˚C with ad libitum access to food and wa-
ter. Experiments were performed in accordance with 
current guidelines for the care of laboratory animals and 
ethical guidelines for investigation of experimental pain, 
approved by the Animal Care and Use Committee of the 
Faculty of Medicine, University of Chile. Animals were 
acclimatized to the laboratory for at least 2 h before test-
ing, each animal was used only once during the protocol 
and sacrificed immediately after the algesiometric test. 
The number of animals was kept at a minimum compati-
ble with consistent effects of the drug treatments. 

2.1. Writhing Test 

The procedure that was used has been previously de-
scribed [3]. Mice were treated per os (p.o.) daily with 
saline or rosuvastatin for 1 or 3 days before the assays 
and then injected intraperitoneally (i.p.) with 10 mL/kg 
of 0.6% acetic acid solution. A writhe is characterized by 
a wave of contraction of the abdominal musculature fol-
lowed by the extension of the hind limbs. The number of 
writhes in a 5 min period was counted, starting 5 min 
after the acetic acid administration. Antinociception was 
expressed as inhibition percentage of the number of 
writhes observed in control animals (20.1 ± 0.28, n = 12). 

2.2. Tail-Flick Test 
This algesiometric test was similar to that previously 
described [3]. A radiant heat, automatic tail flick alge-
siometer (U. Basile, Comerio, Italy) was used to measure 
response latencies. The light beam was focused on the 
animal’s tail about 4 cm away from the tip and the inten-
sity was adjusted so that baseline readings were between 

2 and 3 s. An 8 s cut-off time was imposed to avoid 
damage to the tail. Control reaction time (latency of the 
response) was recorded twice, with an interval of 15 min 
between readings; the second reading was similar to the 
first. Only animals with baseline reaction times between 
2 and 3 s were used for the experiments. Tail-flick laten-
cies were converted to the % of maximum possible effect 
(MPE) as follows: 

MPE% = (postdrug latency-predrug latency/(cut-off 
time-predrug latency) × 100 

Each animal was used as its own control and treated 
p.o. daily with saline or rosuvastatin for 1 or 3 days be-
fore the assays. The of antinociception was expressed as 
MPE (ED50) and was calculated from the dose that pro-
duced 50% linear regression analysis of the curve ob-
tained by plotting log dose versus MPE%. 

2.3. Formalin Test in the Hind Paw 
The method described by Miranda et al. [3] was used. To 
perform the test, 20 μL of 2% formalin solution were 
injected subcutaneously into the dorsal surface of the 
mice’s right hind paw with a 27-gauge needle attached to 
a 50 μL Hamilton syringe. Each mouse was immediately 
returned to the observation chamber. The degree of pain 
intensity was determined as the total time spent by the 
animal licking or biting the injected hind paw, measured 
by visual observation and a digital time-out stopwatch. 
The test shows two clear cut phases; phase I corresponds 
to the 5 min period starting immediately after the forma-
lin injection and represents a tonic acute pain due to pe-
ripheral nociceptor sensitization and phase II was re-
corded as the 10 min period starting 20 min after the 
formalin injection and represents inflammatory pain. 
Mice were treated per os (p.o.) daily with saline or rosu-
vastatin for 1 or 3 days before formalin injection. Saline 
control animals (140.50 ± 6.55 sec and 165.00 ± 7.50 sec, 
for phase I and phase II, respectively, with n = 12, for 
each phase). For each drug, analgesic effects were char-
acterized after the administration of a minimum of four 
doses in logarithmic increments. The licking times ob-
served were converted to a % of maximum possible ef-
fect (MPE) as follows: 

MPE% = 100 − (100 × postdrug total licking time)/ 
(control total licking time). 

The dose that produced 50% of MPE (ED50) was cal-
culated from the linear regression analysis of the curve 
obtained by plotting log dose versus MPE%. 

2.4. Orofacial Formalin Test 
A modification of the method described by Luccarini et 
al. [8] was used. To perform the test, 20 μL of 2% for- 
malin solution was injected into the upper right lip of 
each mouse, with a 27 gauge needle. This formalin solu- 
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tion induced a consistent behavior and the possibility to 
produce less tissue damage. The mice were immediately 
returned to the observation chamber. The degree of pain 
intensity was determined as the total time period that the 
animal spent rubbing its lip with one of its extremities. 
Saline or rosuvastatin was administered p.o. daily prior 
to the administration of formalin for 1 or 3 days before 
the assays. Two distinct phases were identified during the 
test; phase I corresponds to the 5 min period starting 
immediately after formalin injection and represents a 
tonic acute pain due to peripheral nociceptor sensitization. 
Phase II was recorded as the 10 min period starting 20 
min after formalin injection and represents inflammatory 
pain. Each drug effect was characterized after the ad- 
ministration of at least four doses in logarithmic incre- 
ments. Maximum possible effect (MPE), which repre- 
sents antinociception, was calculated as follows: 

MPE% = 100 − [(100 × postdrug grooming time/[con- 
trol rubbing time)]. 

The dose that produced 50% of MPE (ED50) was cal-
culated from the linear regression analysis of the curve 
obtained by plotting log dose vs. MPE%. Thre grooming 
time of mice control was 124.50 ± 4.55 sec (n = 12) and 
158.00 ± 4.15 sec (n = 12) for phase I and phase II, re-
spectively. 

2.5. Hot-Plate 
The hot-plate test was performed using the method de- 
scribed by previously [3]. In this case, the animals were 
free to move and the assay temperature was 45˚C ± 1˚C. 
The animal behavior as a sign of pain was licking the 
forelegs or jumping off the hot plate. The base line la- 
tency for this behavior was recorded with a stop-watch. 
The cut-off time was fixed at 30 sec to avoid skin dam- 
age. Several measurements were performed with a 3 min 
interval: two at baseline (without any drug) and two after 
p.o. administration of the test drug. Hot-plate latencies 
were converted to a maximum possible effect % (MPE) 
as in the tail-flick assays. The control latency was 19.50 
± 1.50 sec (n = 12). 

2.6. Analysis of the Interaction Rosuvastatin 
with L-NAME or Aminoguanidine 

The nature of the antinociceptive interaction of rosuvas- 
tatin was evaluated in the presence of L-NAME (1 or 5 
mg/kg, i.p.), or aminoguanidine (50 or 100 mg/kg, i.p.). 
This type of analysis has been validated to establish the 
presence and type of interaction between two drugs, 
when one of them is inactive or does not generate a 
dose-response curve [9,10]. 

2.7. Protocol 
Dose-response curves for rosuvastatin, before and after 

pretreatment with 1 or 5 mg/kg of L-NAME, i.p. and 
with 50 or 100 mg/kg of aminoguanidine i.p., were ob- 
tained using at least six animals for each of at least four 
doses. A least squares linear regression analysis of the 
log dose response curve allowed the calculation of the 
doses that produced 50% of antinociception for each 
statin alone. 

2.8. Drugs 
Rosuvastatin was freshly dissolved in saline and admin- 
istered per os (p.o.) in doses of 3, 10, 30, 100 and 300 
mg/kg and was obtained from local Astra Zeneca S.A. 
L-NAME hydrochloride and aminoguanidine hydrochlo- 
ride were purchased from Sigma Chemical Co, St. Louis, 
MO, USA. Doses were expressed on the basis of the salt. 

2.9. Statistical Analysis 
Results are presented as ED50 values ± S.E.M. The pro- 
gram used to perform statistical procedures was Pharm 
Tools Pro (version 1.27, The McCary Group Inc., PA, 
USA). Results were analyzed by Student’s test. p values 
lower than 0.05 (p < 0.05) were considered statistically 
significant. 

3. Results 
Animals tested with different doses of rosuvastatin did 
not exhibit an observable motor dysfunction. L-NAME 
(1 or 5 mg/kg, i.p.) or aminoguanidine (50 or 100 mg/kg, 
i.p.) had no effect compared to the respective control 
value of the different algesiometer tests. 

3.1. Antinociception in the Writhing Test 

The daily p.o. administration for 1 and 3 days of rosu- 
vastatin induced a dose-dependent antinociceptive effects 
with different potencies in the writhing test of mice, with 
an ED50 of 17.08 ± 2.24 and 19.13 ± 2.43 mg/kg at day 1 
and 3, respectively (see Table 1). Rosuvastatin was 1.12 
fold more potent at days 3 than 1. The corresponding dose- 
response curves for rosuvastatin are displayed in Figure 
1(a). In the presence of 1 or 5 mg/kg, i.p. of L-NAME, 
the ED50 values obtained for rosuvastatin were 19.10 ± 
1.09 and 21.55 ± 2.51 mg/kg on days 1 and 3 respectively. 
Also, in the presence of 50 or 100 mg/kg, i.p. of amino- 
guanidine, the ED50 of rosuvastatin obtained were 20.8 ± 
3.50 and 19.50 mg/kg on days 1 and 3, rerspectively, as 
shown in Table 1. The results show L-NAME and ami- 
noguanidine decrease the potency of rosuvastatin. 

3.2. Antinociception in the Tail-Flick Test 
The administration of rosuvastatin for 1 or 3 days prior to 
the tail-flick test induced dose-dependent antinociceptive  
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Table 1. ED50 values (mg/kg ± S.E.M.) for oral gavage administration of rosuvastatin in the writhing test (WT), tail flick (TF), 
formalin hind paw (FP), orofacial formalin (OF) and hot plate (HP) assays in mice. Effect of L-NAME 1or 5 mg/kg and ami-
noguanidine (AMG) 50 or 100 mg/kg. 

ED50 ± S.E.M. 

Assay  Control 1 day 3 days L-NAME 1 L-NAME 5 AMG 50 AMG 100 

WT  20.1 ± 0.45 17.08 ± 2.24 19.13 ± 2.43 19.10 ± 1.09 21.55 ± 2.51 20.8 ± 3.50 19.50 ± 3.80 

TF  N/A 61.27 ± 5.92 55.26 ± 7.74* 118.23 ± 5.8* 97.92 ± 3.89▲ 125.80 ± 5.78* 130.65 ± 11.08▲ 

FP Phase I 140.50 ± 6.55 35.11 ± 4.88 31.01 ± 5.10 92.98 ± 0.78* 82.66 ± 5.81▲ 110.24 ± 12.36* 125.57 ± 8.59▲ 

 Phase II 165.00 ± 7.50 26.31 ± 5.29 17.37 ± 1.36* 38.12 ± 3.71* 75.64 ± 6.32▲ 135.84 ± 9.87* 158.39 ± 8.21▲ 

OF, Phase I 124.50 ± 4.55 14.50 ± 2.34 13.06 ± 0.40 68.56 ± 8.93* 65.78 ± 3.12▲ 112.53 ± 5.37* 104.57 ± 9.87▲ 

 Phase II 158.00 ± 4.15 11.68 ± 1.01 10.71 ± 1.33 71.54 ± 5.75* 85.22 ± 5.45▲ 139.71 ± 8.76* 157.25 ± 10.67▲ 

HP  19.50 ± 1.50 48.94 ± 6.79 36.83 ± 1.81* 28.57 ± 8.12* 29.36 ± 6.78 31.81 ± 5.91* 42.54 ± 5.62▲ 

*p < 0.05 compared with 1 day; ▲p < 0.05 compared with day 3; p < 0.05 compared with L-NAME 1 mg/kg; p < 0.05; compared with AMG 50 mg/kg.All 
results are significant (P< 0.05) compared with the control, with the exception of the WT. 
 
activity as can be seen in Figure 1(b). The ED50 for MPE 
were 61.27 ± 5.92 and 55.26 ± 7.74 on days 1 and 3 re- 
spectively, are shown in Table 1. Rosuvastatin was 1.10 
fold more potent at days 3 than 1. The corresponding 
dose-response curves for rosuvastatin are displayed in 
Figure 1(b). In this assay, a significant difference was 
obtained, between the antinociceptive effect of rosuvas- 
tatin after 1 and 3 daily of treatments. The analgesic ef- 
fect of rosuvastatin after the pretreatment of mice with 1 
or 5 mg/kg, i.p. of L-NAME was inhibited significantly 
with an ED50 of 118.23 ± 5.81 and 97.92 ± 3.89 mg/kg 
on both days. Also, in the presence of 50 or 100 mg/kg, 
i.p. of aminoguanidine, the ED50 of rosuvastatin obtained 
were 125.80 ± 5.78 and 130.65 ± 11.08 mg/kg on days 1 
and 3, rerspectively, as shown in Table 1. The results 
show L-NAME and aminoguanidine decrease the po- 
tency of rosuvastatin, as can be seen in Table 1. 

3.3. Antinociception in the Hot-Plate Assay 
The daily administration during 1 and 3 days of rosu- 
vastatin induced a dose-dependent antinociceptive effect 
in the hot plate test of mice, see Figure 1(c). The ED50 
values obtained were 48.94 ± 6.79 and 36.83 ± 1.81 
mg/kg at days 1 and 3 respectively. Rosuvastatin was 
1.32 fold more potent at days 3 than 1. The antinocicep- 
tive activity of rosuvastatin after the pretreatment of mice 
with 1 or 5 mg/kg, i.p. of L-NAME was inhibited sig- 
nificantly on both days of p.o. administration of the statin, 
with an ED50 of 28.57 ± 8.12 and 29.36 ± 6.78, g/kg, on 
days 1 and 3 respectively. Also, in the presence of 50 or 
100 mg/kg, i.p. of aminoguanidine, the ED50 of rosuvas-
tatin obtained were 31.81 ± 5.91 and 42.54 ± 5.62 mg/kg 
on days 1 and 3, rerspectively, as shown in Table 1. The 
results show L-NAME and aminoguanidine decrease the 
potency of rosuvastatin as can be seen in Table 1. 

3.4. Antinociception in the Orofacial Formalin 
Test 

The administration of rosuvastatin for 1 or 3 days prior to 
the orofacial formalin test induced dose-dependent anti- 
nociceptive activity during phase I and II of the formalin 
as can be seen in Figures 2(a) and (b). The correspond- 
ing ED50 for MPE were 14.50 ± 2.34 and 13.06 ± 0.40 
for phase I on days 1 and 3 respectively, and 11.68 ± 
1.01 and 10.71 ± 1.33 for phase II, on days 1 and 3, re- 
spectively as are shown in Table 1. Rosuvastatin was 
1.11 and 1.09 fold more potent at days 1 than 3, in phase 
I and II, respectively. The anti-inflammatory effect of 
rosuvastatin after the pretreatment of mice with 1 or 5 
mg/kg, i.p. of L-NAME was inhibited significantly with 
an ED50 of 68.56 ± 8.93 and 65.78 ± 3.12 mg/kg, in 
phase I at days 1 and 3, respectively and to 71.54 ± 5.75 
and 85.22 ± 5.45 mg/kg, in phase II at days 1 and 3, re-
spectively (see Table 1). When the antinociception of 
rosuvastatin was measured in the presence of 50 or 100 
mg/kg aminoguanidine, the ED50 obtained were of 112.53 
± 5.37 and 104.57 ± 9.87 mg/kg, in phase I at days 1 and 
3, respectively and to 139.71 ± 8.76 and 157.25 ± 10.67 
mg/kg, in phase II at days 1 and 3, respectively (see 
Table 1). 

3.5. Antinociception in the Formalin Hind Paw 
Test 

The administration during 1 and 3 days of rosuvastatin 
showed dose-dependent antinociceptive effects with dif- 
ferent potencies in the formalin hind paw test, both in 
phase I and phase II. The dose-response curves obtained 
during 1 and 3 days of treatment with rosuvastatin in the 
test can be seen in Figures 3(a) and (b). The ED50 ob- 
tained were 35.11 ± 4.88 and 31.01 ± 5.10 mg/kg, in  

OPEN ACCESS                                                                                          PP 



Nitridergic Modulation of the Antinociceptive Activity of Rosuvastatin in Mice 65 

  

 

100 

75 

50 

25 

0 
-1 0 1 2 3 

ROSUVASTATIN. (log mg/kg) 

%
 M

PE
 

  
 

100 

75 

50 

25 

0 
0 1 2 3 

ROSUVASTATIN. (log mg/kg) 

%
 M

PE
 

 
(a)                                                                (b) 

 

100 

75 

50 

25 

0 
-1 0 1 2 3 

ROSUVASTATIN, (log mg/kg) 

%
 M

PE
 

 
(c) 

Figure 1. Dose-response curves for the antinociceptive activity induced by p.o. administration of rosuvastatin during 1 day (•) 
and 3 days (Ο) in the writhing (a), tail-flick (b) and hot plate (c) test in mice. Each point represents the mean ± S.E.M. of 8 
animals. % MPE = antinociception expressed as percentage of maximum possible effect. 
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(a)                                                                (b) 

Figure 2. Dose-response curves for the antinociceptive activity induced by p.o. administration of rosuvastatin during 1 day (a) 
and 3 days (b) in the orofacial formalin test in mice during phase I (•) and phase II (Ο). Each point represents the mean ± 
S.E.M. of 8 animals. % MPE = antinociception expressed as percentage of maximum possible effect. 
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Figure 3. Dose-response curves for the antinociceptive activity induced by p.o. administration of rosuvastatin during 1 day (a) 
and 3 days (b) in the formalin hind paw test in mice during phase I (•) and phase II (Ο). Each point represents the mean ± 
S.E.M. of 8 animals. % MPE = antinociception expressed as percentage of maximum possible effect. 
 
phase I on days 1 and 3 respectively and 26.31 ± 5.29 
and 17.37 ± 1.36 mg/kg, in phase II at days 1 and 3 re- 
spectively. Rosuvastatin was 1.13 and 1.51 fold more 
potent at days 1 than 3, in phase I and II, respectively. 
The anti-inflammatory effect of rosuvastatin after the 
pretreatment of mice with 1 or 5 mg/kg, i.p. of L-NAME 
was inhibited significantly with an ED50 of 92.98 ± 0.78 
and 82.66 ± 5.81 mg/kg, in phase I at days 1 and 3, re- 
spectively and to 38.12 ± 3.71 and 75.64 ± 6.32 mg/kg, 
in phase II at days 1 and 3, respectively, as can be seen in 
see Table 1. If the antiinflamatory activity of rosuvas-
tatin was measured in the presence of 50 or 100 mg/kg of 
aminoguanidine the ED50 were of 110.24 ± 12.36 and 
125.57 ± 8.59 in phase I at days 1 and 3, respectively and 
to 135.84 ± 9.87 and 158.39 ± 8.21 mg/kg, in phase II at 
days 1 and 3, respectively (see Table 1). 

After 1 day of pretreatment with equi-effective doses 
of rosuvastatin, the following rank of potency was found: 
orofacial formalin test, phase II > orofacial formalin test, 
phase I > writhing test > formalin hind paw test, phase II > 
formalin hind paw, phase I assay > hot-plate test > tail- 
flick test. 

However, after 3 days of pretreatment with equi-ef- 
fective doses of rosuvastatin, the following rank of po- 
tency was exhibited: orofacial formalin test, phase II > 
orofacial formalin test, phase I > formalin hind paw, 
phase II assay > writhing test > formalin hind paw, phase 
I assay > hot-plate test > tail-flick test. 

4. Discussion 
The results of the present study confirm previous works 
in which the antinociceptive and antiinflammatory ef- 
fects of statins in animal models of nociception were 
demonstrated [2-4,11]. However, the contradictory anti- 
nociceptive activity of rosuvastatin in the hot-plate test 

[4], could be due to the use of a different protocol.  
The findings of this study demonstrate that rosuvas- 

tatin is 1.3 to 8.1 times more potent than simvastatin and 
1.3 to 2.4 times more potent than atorvastatin in the same 
assays under the similar experimental conditions and us- 
ing the same doses [2,3]. The higher potency of rosuvas-
tatin could be due to the fact that this hydrophilic statin is 
a sulfur-containing multiple sites that form a strong inter- 
action with 3-hydroxy-methyl-glutaryl coenzyme A re- 
ductase (HMG-CoAR) and therefore provide more potent 
enzyme inhibition than other statins [12,13]. The increase 
in reaction time of the mice in the hot plate assay induced 
by rosuvastatin indicates that this statin act via central 
pain receptors [14]. The administration of acetic acid 
induces nociception by increasing at the peritoneum the 
levels of prostaglandins [15,16]. 

The inhibition induced by rosuvastatin in the number 
of writhes produced by the administration of acetic acid 
solution in the mice, suggests the involvement of pe- 
ripheral pain receptors. In the present study rosuvastatin 
displayed significant anti-inflammatory activities in the 
models of pain inflammation: formalin hind paw and 
orofacial formalin. The activity of rosuvastatin could be 
due, as atorvastatin, to the inhibition of the release of 
substance P and bradikinin, in phase I and prostaglandins, 
histamine and serotonin, in phase II [17,18]. 

The findings of this study related to the antinocicep- 
tive and anti-inflammatory effects induced by rosuvas- 
tatin, in addition to their beneficial lipid modulation ef- 
fects, may be due to the fact that rosuvastatin exerts a 
variety of several so-called “pleiotropic” actions that may 
result in clinical benefits. Many of the pleiotropic effects 
of rosuvastatin are anti-inflammatory, and a great num- 
ber of experimental and clinical studies have indicated 
favorable effects of rosuvastatin on endothelial function, 
oxidized low-density lipoprotein, inflammation, plaque 
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stability, vascular remodeling, hemostasis, cardiac mus- 
cle, and components of the nervous system [19-21]. 

Furthermore, it has been reported that the pain-allevi- 
ating effects of statins are likely attributable to their im- 
munomodulatory effects, which suggest a potential new 
application of statins in the treatment of neuropathic pain, 
since systemic daily administration of rosuvastatin com- 
pletely prevented the development of mechanical allo- 
dynia and thermal hyperalgesia. The administration after 
injury, reduced established hypersensitivity. It has been 
reported that rosuvastatin was able to abolish inter- 
leukin-1β expression in sciatic nerve triggered by nerve 
ligation. Additionally, it significantly reduced the spinal 
microglial and astrocyte activation produced by sciatic 
nerve injury [22]. 

Another possible explanation for the action of rosu- 
vastatin induced in this study, may be related with the 
suggestion that statin regulated few inflammatory’ genes, 
such as the proteins orosomucoid (ORM1) or interleukin 
18 receptor accessory protein (IL18RAP) genes. The 
small number of statin-induced differences, both during 
treatment and after E. coli lipopolysaccharide induced 
inflammation, however, suggests that statins might exert 
their anti-inflammatory action mainly at the post-trans- 
criptional level rather than at the level of gene trans- 
cription. This fact was proposed from a randomized, 
double-blind, placebo-controlled, crossover study con- 
ducted in six healthy male volunteers, pretreated with 
rosuvastatin before infusion of E. coli lipopolysaccharide 
[23]. 

Furthermore, NO has been implicated at various levels 
of the nociceptive neural pathways, either periferally and 
centrally, however, the implication of NO in the antino- 
ciception is controversial, thus it has been demonstrated 
that inhibition of NO has antinociceptive effects in 
chemical, thermal or visceral pain assays [24-26]. The 
antinociception obtained with rosuvastatin in this work is 
concordant with the previous studies in acetic acid 
writhing test and formalin test but not in the hot-plate test 
[4]. The difference results in the hot-plate could be due to 
a different protocol used. 

The increase of the all ED50 of the different assays, af-
ter the pretreatment with L-NAME, 1 mg/kg or 5 mg/kg, 
either at 1 day or 3 days, is indicative of the involvement 
of NO in the modulation of action of rosuvastatin. How-
ever, the results obtained by the use of aminoguanidine 
suggest that antiinflamatory activity of rosuvastatin can 
be induced by modulation of iNOS expression, since it 
has been demonstrated that iNOS is related with inflam-
matory pain [24]. 

In conclusion, the data obtained in the present study 
indicate that rosuvastatin decreases the nociception and 
the inflammation in the mice algesiometer-behavioural 
assays, with a nitridergic contribution in these effects. 

These results could facilitate a possible clinical role of 
rosuvastatin in the treatment of human pain, such as 
neurophatic or anti-inflammatory disease. 
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