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Abstract

Background & Aims: Pain is divided into two main types, fast and slow. Pain receptors are
composed of free nerve endings and use two separate pathways to transmit pain signals to the
CNS. Sharp pain signals are produced by mechanical and thermal pain stimuli. These signals
are transmitted to the spinal cord by peripheral nerves through Ad fibers at a speed of 3-15
m/s. On the contrary, slow and chronic pain signals are mainly produced by chemical pain
stimuli, but sometimes stable mechanical or thermal stimuli can also produce these signals.
These signals are transmitted to the spinal cord by C-type fibers at a speed of 0.5 to 2 m/s (1).
The mechanisms of neuropathic pain are not fully known, but the mechanisms proposed in the
pathogenesis of this pain include the role of glial cells as supporting cells of the central nervous
system, changes in sodium and potassium voltage-dependent channels, afferents adjacent to
the neuron. It is damaged. Different neural pathways are affected differently. Therefore,
identification of these pathways is important in determining the analgesic and medicinal
mechanisms from physiological aspects. Although there are many studies in this field, one of
the existing problems is the rate of recovery and return of nerve activity after injury. The results
of researchers' research have brought relatively acceptable results, which were not without
problems. In the present research, due to the high incidence of peripheral nerve injuries caused
by blows and fractures in humans and animals, efforts will be made to find a drug or drug
combination to accelerate the healing process of damaged nerves following experimental
sciatic nerve injury in the rat animal model. Therefore, the present study will be conducted in
order to investigate the analgesic effects of simvastatin and its neurophysiological interaction
with the involved systems following experimental sciatic nerve ligation in rats.

Methods: This research was used in 2 experimental phases on 85 adult male rats weighing
180-200 grams. These animals were transferred to the laboratory animal breeding and
maintenance center of the veterinary school and were kept in standard mouse cages under
standard conditions. All animals were evaluated for motor health before surgery, and then all
mice were anesthetized by intraperitoneal injection of ketamine hydrochloride (60 mg/kg) and
xylazine (10 mg/kg), and after scrubbing and initial leg preparation The animals were placed
on their left side and an incision was made in the posterior-external skin of the thigh area of
the left leg. The muscles and fascia were gently removed and after exposing the sciatic nerve,
the sciatic nerve was compressed for 60 seconds using a micro hemostat. In order to trace, the
injury site is marked by suturing the muscle closest to the crush site using non-absorbable silk
suture (0-5) and then the muscles are placed together and the subcutaneous tissue and skin are
The sequence was stitched using vicryl thread (0-4) and nylon (0-3) in a simple all round and
single stitch method. Then formalin test was done and licking time was measured. The animals
were divided into 4 groups: group 1: nerve damage without treatment, group 2, 3 and 4 were
treated with simvastatin. Mice in group 2 (with a dose of 2 mg/kg), group 3 (with a dose of 4
mg/kg) and group 4 (with a dose of 8 mg/kg) were treated with Sivastatin. There were 5 mice
in each group and they were evaluated in two time intervals of 2 and 4 weeks.

Results: As seen in Figure 1, the injection of morphine (5 mg/kg) significantly reduced the
pain time caused by the formalin test compared to the control group (P<0.05). The level of 4
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and 8 mg/kg simvastatin significantly decreased the pain time caused by the formalin test
compared to the control group (P<0.05).

According to the results of the statistical analysis of repeated measurements of one factor, the
summary of the analysis of variance of the changes in the duration of the animal's response to
the stimulating effects of formalin affected by the effective dose (8 mg/kg) of simvastatin
compared to naloxone during the acute and chronic phases is presented in Figure 2.
Naloxone injection (2 mg/kg) had no effect on pain time caused by formalin test compared to
the control group (P>0.05). The level of 8 mg/kg simvastatin significantly decreased the pain
time caused by the formalin test compared to the control group (P<0.05). The combined
injection of naloxone plus simvastatin significantly reduced the analgesic effects of
simvastatin compared to the simvastatin alone group (P<0.05).

According to the results of the statistical analysis of the repeated measurements of one factor,
the summary of the analysis of variance of the changes in the duration of the animal's response
to the stimulating effects of formalin affected by the effective dose (8 mg/kg) of simvastatin
compared to speroheptadine during the acute and chronic phases is presented in Figure 3.
According to the results of the statistical analysis of the repeated measurements of one factor,
the summary of the analysis of variance of the changes in the duration of the animal's response
to the stimulating effects of formalin affected by the effective dose (8 mg/kg) of simvastatin
compared to cimetidine during the acute and chronic phases is presented in graph No. 4 .
Conclusion: The aim of this study is the analgesic effects of simvastatin following
experimental sciatic nerve ligation in rats. According to the obtained results, it was determined
that the analgesic effects of simvastatin are dose-dependent and the findings of this test show
that the effective dose (8 mg/kg) of simvastatin alone has been able to create a significant
effect in reducing the painful effects of formalin in animals. It has also caused a significant
decrease in the response time to formalin pain stimulus in animals. Antagonists naloxone,
cyproheptadine and cimetidine were able to inhibit the analgesic effects in acute and chronic
phase. Simvastatin activates the PI3K/AKt pathway and increases neurogenesis through
BDNF and (Vascular endothelial growth factor) (12). Simvastatin increases the
phosphorylation and expression of BDNF and VEGF gene in (Dentate gyrus) DG. As a result,
cell proliferation increases and differentiation occurs in the DG area and brain recovery
increases (14). Therefore, simvastatin may cause gene expression of growth factors,
production of protein kinases, and subsequent induction of neurogenesis in the DG of the
hippocampus, increasing dendritic branches through the activation of AKt through the
signaling pathway (15). The effects of simvastatin on ischemia-reperfusion injury of the sciatic
nerve in adult rats, as a result, administration of simvastatin before ischemia shows protective
properties in nerve re-injury and improves blood supply again (16).
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