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ANTICONVULSIVE AND NEUROPROTECTIVE EFFECTS OF ROSUVASTATIN 
IN PILOCARPINE-INDUCED EXPERIMENTAL MODEL OF EPILEPSY
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Summary. Epilepsy is a chroinic neurological disoreder wich affects 50 million people worldwide. The current antiepileptic drugs 
provide seizure control in 70% of patients. Uncontrolled seizures are found in 30% of adult epilepsy patients. In the last decade emerging 
evidence supports the role of in  ammation in epilepsy. Apart from its cholesterol lowering properties, have been shown that statins exert 
neuroprotectiv effect. The objective of our study was to further analize capacity of rosuvastatin to prevent seizures and to elucidate 
whether this drug exert anti-in  ammatory effect, after neonatal pilocarpine-induced status epilepticus. For these purposes,  ve groups of 
rats, of 5 animals each were employed: saline (control), pilocarpine (PILO), pilocarpine plus rosuvastatin (10 mg/kg, per os, for 7 days), 
pilocarpine plus rosuvastatin (20 mg/kg, per os, for 7 days), pilocarpine plus rosuvastatin (40 mg/kg, per os, for 7 days). Rosuvastatin was 
administered for 7 days prior to application of pilocarpine. Seizure activity was monitored for 2h. after induction of seizures with pilocarpine. 
The severity of seizures was evaluated using Racine scale. The onset and number of wet dog shakes (WDS) also was scored. Pilocarpine 
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induced tonic-clonic seizure after it administration. Rosuvastatin in dose-dependant fashion reduce seizure scores, onset and number 
of WDS, as compared that of control group. Conclusion: Our data suggest that rosuvastatin may reduce epiletoformic activity and could 
be used as add-on therapy for epilepsy. The mechanism of this, can be attributed to it anti-in  ammatory effects. This assumption needs 
fu ther investigations.

Key words: epilepsi, rosuvastatin, anticonvulsive and neuroprotective effects, experimental model
Address for correspondence: E. Haritov, Department of Farmacology and Toxicology, MF, MU, 2 Zdrave St. Bg – 1431 So  a



. , .   . 
   ...

53

   ad libitum.   -
       5 

  5   (n = 5).
     

 9:00  12:00 h      
    .

  
     

      5   5 
  (n = 5)  ,  :

  1 ( ):   -
    7   0,9%  -
, i.p.-  .
  2 ( ):   -

 i.p.     2% 10 ml – 
400 mg/kg.

  3 ( ):    
   7  per os     

  10 mg/kg.  7-     -
 i.p. 2% 10 ml – 400 mg/kg.

  4 ( ):    
   7  per os     

  20 mg/kg.  7-     -
, i.p., 2% 10 ml – 400 mg/kg.

  5 ( ):    
   7  per os     

  40 mg/kg.  7-     -
 i.p., 2% 10 ml – 400 mg/kg.

       
  –     

wet dog shakes (WDS)
     

     -
   3 h    .  

       
    : 0 – , 

  ,    -
; 1 –    ; 2 

–     ; 3 –     
WDS; 4 –     ; 5 – 

      , 
   .
       

  WDS    2 h   
 . WDS     -

     . 
      

  (mean)   -
 (± SEM).    -
      one-way 

analysis of variance.   post hoc  
 Student-Newman-Keuls .    < 

0,05    .

    -
     

       
  ,   -

   (III-IV )      
WDS.      

 (III )      -
  (IV ),     -

  (V ).

. 1.       
    . -

     (mean)  
  (± SEM).      

5  (n = 5) 

. 2.        
    WDS.    -

  (mean)    (± SEM). 
     5  (n = 5) 



. , .   . 
   ...

54

. 3.       -
     WDS.    -

  (mean)    (± SEM). 
     5  (n = 5) 

      -
       

      
      

  ( . 1).    -
  ,     

  (  < 0.001).     
     7-  -

      . 
       -
   .   

      WDS ( . 2), 
    WDS ( . 3).    -
     

  ,    
  .    -

     ,   
  (  < 0.05).    

     , 
      . 

     -
       

       
 ( . 1).     

     -
,     (PILO 400).

 1.            -
   

     -
  (min)

   
 

  -  /

PILO 400 35.00 ± 0.70 90% 30% 5
PILO 400 + ROSUVA 10 78.00 ± 0.80 70% 75% 5
PILO 400 + ROSUVA 20 95.00 ± 1.10 45% 50% 5
PILO 400 + ROSUVA 40 122.00 ± 1.03 30% 90% 5

     
   -

      .  
   , ,  -

 [22].      
     ,  

       
 .     

      -
   – .

     
HMG-CoA ,   -  

      . 
     -

       
 NMDA      -

  [26, 29].  ,  -
  NMDA-  ,   

     -
   [27].

     -
  ,      

      
  . -  status 

epilepticus [13, 17, 28]      -
     .    

    . -
      
       -

-  ,     
  .       

Jope  . [2],  ,     
400 mg/kg,    status epilepticus 

 83%  . Curia  . [3] ,   -
      350-400 mg/kg  
    .

     -
       

  .  ,   -
    -

 .    Zacco  . [8]  -



. , .   . 
   ...

55

7. Chen C, Mireles RJ, Campbell SD et al. Differential interaction of 
3-hydroxy-3-methylglutaryl-coa reductase inhibitors with ABCB1, 
ABCC2, and OATP1B1. Drug Metab Dispos 2005;33(4):537-46.

8. Chen J, Zhang ZG, Li Y et al. Statins induce angiogenesis, 
neurogenesis, and synaptogenesis after stroke. Ann Neurol 
2003;53(6):743-51.

9. Curia G, Longo D, Biagini G et al. The pilocarpine model of tem-
poral lobe epilepsy. J Neurosci Methods; 2008 172(2-4): 143-157.

10. Diaz-Villoslada P, Oksenberg JR. Chronic in  ammatory diseas-
es of the nervous system. Curr Opin Neurol 1998;11:235-240.

11. Etminan M, Samii A, Brophy JM. Statin use and risk of epilepsy: 
a nested case-control study. Neurology 2010;75:1496-1500.

12. Ginsberg HN. Effects of statins on triglyceride metabolism. Am 
J Cardiol 1998;81(4A):32B-5B.

13. Järvelä JT, Lopez-Picon FR, Plysjuk A et al. Temporal pro  les 
of age-dependent changes in cytokine mRNA expression and 
glial cell activation after status epilepticus in postnatal rat hip-
pocampus. J Neuroin  am; 2011;8: 29.

14. Jope RS, Morrisett RA, Snead OC. Characterization of lithium 
potentiation of pilocarpine-induced status epilepticus in rats. 
Exp Neurol; 1986;91: 471-480.

15. Lu D, Mahmood A, Goussev A et al. Atorvastatin reduction of 
intravascular thrombosis, increase in cerebral microvascu-
lar patency and integrity, and enhancement of spatial learn-
ing in rats subjected to traumatic brain injury. J Neurosurg 
2004;101(5):813-21.

16. Lu D, Qu C, Goussev A et al. Statins increase neurogenesis in 
the dentate gyrus, reduce delayed neuronal death in the hip-
pocampal CA3 region, and improve spatial learning in rat after 
traumatic brain injury. J Neurotrauma 2007;24(7):1132-46.

17. Marchi N, Fan Q, Ghosh C et al. Antagonism of Peripheral In-
 ammation Reduces the Severity of Status Epilepticus. Neuro-
biol Dis; 2009;33(2): 171-181.

18. Mctaggart F, Buckett L, Davidson R et al. Preclinical and clinical 
pharmacology of rosuvastatin, a new 3-hydroxy-3-methylglutaryl co-
enzyme A reductase inhibitor. Am J Cardiol 2001;87(5A):28B-32B.

19. Pahan K, Sheikh FG, Namboodiri AM, Singh I. Lovastatin and 
phenylacetate inhibit the induction of nitric oxide synthase 
and cytokines in rat primary astrocytes, microglia, and macro-
phages. J Clin Invest 1997;100:2671-2679.

20. Pannu R, Christie DK, Barbosa E et al. Post-trauma Lipitor 
treatment prevents endothelial dysfunction, facilitates neuro-
protection, and promotes locomotor recovery following spinal 
cord injury. J Neurochem 2007;101:182-200.

21. Pedroni SM, Gonzalez JM, Wade J, et al. Complement inhibition and 
statins prevent fetal brain cortical abnormalities in a mouse model of 
preterm birth. Biochim Biophys Acta. 2014; 1842(1): 107-15.

22. Prasad R, Giri S, Nath N et al. Inhibition of phosphoinositide 
3 kinase-Akt (protein kinase B)-nuclear factor-kappa B path-
way by lovastatin limits endothelial-monocyte cell interaction. J 
Neurochem 2005;94:204-214.

23. Reddy DS, Kuruba R. Experimental Models of Status Epilepti-
cus and Neuronal Injury for Evaluation of Therapeutic Interven-
tions. Int J Mol Sci; 2013;14(9): 18284-18318.

24. Rodríguez-Yáñez M, Agulla J, Rodríguez-González R, et al. 
Statins and stroke. Ther Adv Cardiovasc Dis. 2008; 2(3): 157-66.

25. Strine TW, Kobau R, Chapman DP et al. Psychological dis-
tress, comorbidities, and health behaviors among U. S. adults 
with seizures: results from the 2002 National Health Interview 
Survey. Epilepsia 2005 46: 1133-1139.

26. Treiman DM. Therapy of status epilepticus in adults and chil-
dren. Curr Opin Neurol. 2001;14:203-210.

27. Turski WA, Cavalheiro EA, Schwarz M et al. Limbic seizures 
produced by pilocarpine in rats: behavioural, elect roenceph-
alographic and neuropathological study. Behav Brain Res 
1983;9:315-335.

28. Vezzani A, French J, Bartfai T, Baram TZ. The role of in  amma-
tion in epilepsy. Nat Rev Neurol; 2011 7: 31-40.

29. Wang Q, Zengin A, Deng C, et al. High dose of simvastatin 
induces hyperlocomotive and anxiolytic-like activities: the as-
sociation with the up-regulation of NMDA receptor binding in 
the rat brain. Exper Neurol. 2009; 216: 132-8.

30. Zacco A, Togo J, Spence K et al. 3-Hydroxy-3-methylglutaryl 
coenzyme A reductase inhibitors protect cortical neurons from 
excitotoxicity. J Neurosci 2003;23(35):11104-11.

,      
   -    

  -  .  
       

   HMG-CoA  [15],   
   ,       
      -

    [8].   , in 
vivo  ,    

    , 
      , 

   [16, 19, 20, 22]. 
 ,  -

      ,  
       

 .  ,     -
     -

      . 
   [2, 15, 20]  , 
     

      
      

 GTP-  (Ras  Rhoa).   
      -

      -
    . -

        
  [13, 17, 23, 28].    

         -
  [1],    

      -
 ,        

    .   -
 .

,   ,  
  ,     

     
      
   .   

      
    .

1. Acharya MM, Hattiangady B, Shetty AK. Progress in Neuro-
protective Strategies for Preventing Epilepsy. Prog Neurobiol; 
2008 84, (4): 363-404.

2. Beal MF. Mechanisms of excitotoxicity in neurologic diseases. 
Faseb J 1992;6:3338-3344.

3. Ben-Ari Y. Limbic seizure and brain damage produced by kai-
nic acid: mechanisms and relevance to human temporal lobe 
epilepsy. Neuroscience 1985;14:375-403. 

4. Ben-Ari Y, Cossart R. Kainate, a double agent that gener-
ates seizures: two decades of progress. Trends Neurosci 
2000;23:580-587.

5. Bittigau P, Ikonomidou C. Glutamate in neurologic diseases. J 
Child Neurol 1997;12:471-485.

6. Cavalheiro EA. The pilocarpine model of epilepsy. Ital J Neurol 
Sci 1995;16:33-37.


