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P. Gateva and Mario Al-Kamu. PARKINSON’S DISEASE – PHARMACOKINETIC OPTIMIZATION OF 
THE SYMPTOMATIC TREATMENT 

Summary. Parkinson’s disease is an incurable progressive neurological disease caused by degeneration 
of the dopamine-producing cells. The most common symptoms include movement retardation, tremor and 
muscle rigidity. Additionally, sleeping disorders, depression and anxiety are observed. The time for initiat-
ing pharmacological treatment is particularly important for the successful treatment of Parkinson’s disease. 
The adverse effects of the long-term dopaminergic treatment, such as dyskinesia and fluctuations, neces-
sitate the administration of different therapeutic approaches and new pharmaceutical forms to optimize the 
disease treatment. In this review, contemporary drugs and pharmaceutical forms are presented, aiming at 
continuous dopaminergic stimulation and avoidance of dyskinesia and fluctuations. 

Key words: Parkinson’s disease, pharmacotherapy, dyskinesia, fluctuations 

  Parkinson    -
     -  -

  –   1%  -
  60-  .   -

   –   -
    substantia 

nigra      Lewy.   
     Parkinson  -

,       
    .     
    ,  -

         
    . 

       
Parkinson:   ,  , 

   . 
     -

     . -
     –  

      . 
     -

,     . -
       -

         
.        

  - . 

 



.   . - .   Parkinson –  ... 21

    -
 .    
  Parkinson   -

       -
  [12].      -
  ,        -

.       
    -

,       
   (rapid eye moved (REM) 

behavior disorder).     -
    REM  –     

  .      
     , 

       -
     Parkinson. 

     -
      -

   .  -
     55     

    
      .  
  -     

    Levodopa. 
      

      Parkinson, 
      [24]. -

       
  ,     

  Parkinson    -
   (  , -

,  ,  -
, ).     -
        

 Parkinson;     -
. 

      
Parkinson   20  40%    -

  2  6  ,  -
    [16].   

     -
     .   

     
        -

. 
    Parkinson -

       . 
       

  , -  
      Lewy.  
     

  , -
 Alzheimer   ,  . 

     

   Parkinson   , -
      

 . 
 ,  

  -   
       -

    Parkinson,     
. 

     Levodopa 
  Parkinson     

    25%   
 5     ,  

65% –   5 ,   89%  -
 15 .    

 Parkinson   3  -    
   ,   .  

  Levodopa    
50%      -

   .  ,    
     Levodopa, 

       -
     [7, 21]. 

  
      Parkinson 

        
  - ,    

.   Grosset  . (2007 .) 
[8] ,      -

   ,     -
,        

. 
Levodopa     -

    -
     Parkinson.  
 -   / -

      -
.      

   .  
  Apomorphine, Bromo-

criptine, Ropinirole      
      

       
 Levodopa      -

       
Levodopa. MAO-B  Selegiline  
Rasagiline    -

 ,     -
     -

. 
   -

      -
 4  6 .     -



 , 13, 2011,  3 22  

,   ,    
      

 ,     -
  .   -

       
. 

 -   ,  -
     -

 .    , 
   -     -

      -
.        

      
      

   -   . 
      

,       
 ,   -

  –   . 
    -

   . 

   
 

    
 ,     

  .    
    -

  Parkinson.    
,        
    .  -

  -     
    -

  ( - ) Selegiline  Rasagiline. -
   Coenzyme Q10  

creatine. 

Selegiline 
Selegiline     , 

  „ ”    
     ,  

       
   FAD. Selegiline  

     -
  Levodopa.     -

   Levodopa    -
 .    10 mg/  Selegiline 

 -    - , -
  - .  -   -

  .     
   -

     .  
      

Levodopa/Carbidopa,   -

      
  Levodopa. 

Selegiline      73% -
.       

N- , L-   L- -
     10 

.     . 
    MAO-B  , 

       -
,     .  

 DATATOP (Deprenyl And 
Tocopherol Antioxidative Therapy Of Parkinsonism) 

  ,   
 Selegiline (10 mg )     

      
  Levodopa [5]. 
  Selegiline  ,  -
   ( ) -

,        -
    -

     . 
  ,   Palhagen 

 . (2006),   ,  -
  Selegiline     -

     
[14]. 

Selegiline   ,  -
     -

    Parkinson. -
     -

,  Selegiline   
    , -

  -   [20]. 
     

 Selegiline       -
 [6]. Selegiline   -
,       -

   .   
  Selegiline – Desmethylselegiline, 

  .    
    Selegiline -
   . 

Rasagiline 
Rasagiline   MAO-B , 

   .   
   . 

    -
     ,    

     
   [2].   
      

  Levodopa.  
Rasagiline  MAO-B ,  

      



.   . - .   Parkinson –  ... 23

  .  -
   Rasagiline  -

     – TEMPO (Rasa-
giline in Early Monotherapy for Parkinson's Disease 
Outpatients) [1]  ADAGIO (Attenuation of Disease 
Progression with Azilect Given Once-daily) [13]. 

      
   Rasagiline, 

      -
   -   [11]. 

Co-enzyme Q10 
   Shults  

. (2002 .) ,  Coenzyme Q10  
 1200 mg     

  Parkinson. Coenzyme Q10  
  [18].  

     
  

    -
     Parkinson  

   -  , -
   Levodopa. 

MAO-B  
MAO-B    , 

  ,    
      . 

   -  -
       

  .    
-     ,    

     -
,       ( -

   Levodopa). 

  
   Levodopa    

   . L-
dopa        
 .   Levodopa -

       
  , -  –   

.    -
 ( . Carbidopa)    -

,       
      

Levodopa  . 
Levodopa     -

     
     Parkinson. 

   -  -
   -   . 

     -
   ,    

  . 
  Levodopa   -

      
 ,    . 

      
  Levodopa 400-600 mg  ( -
    )  3-5  
 .     -

  , -   ,  -
   ,   

      . 
 STRIDE-PD (2010 .) ,  

     ,  
       -

 Levodopa/Carbidopa/Entacapone [19]. 
    Levodopa    
   . -

       
   Carbidopa  -

  Domperidone. 

  
   -

   , 
        

  Parkinson.    
    

D2- .     
      ( . 1). 

     
Rascol  . (2000 .) ,    

   ,    
     Levodopa,   -
    , -

    Levodopa [15]. 
Constantinescu  . (2007 .) ,  

     
       -

    Levodopa    
    [4]. 

   -
       

 Levodopa    
 ,       

 .   
       
    ,  

 -     Levodopa, 
 , ,   
    .  

       
    . 

 



 , 13, 2011,  3 24  

 1.        Parkinson 

Apomorphine –             (rescue 
medication)         
Parkinson (       ,   

  ) 

Bromocriptine –    
-     D2-  

   D1-   

-         , 
       Levodopa/Carbidopa. 

 28%        -
   .     50 , 

85%      3-6% –   

Pramipexole –  D2-  -
.      D3  D4  

           
   Levodopa     -

  -  . 
     ,  – 

 90%,          
 8-12 .    .     

  ,      

Ropinirole –     -
   D3    D2  D4 -

.      
,    –    

D1, 5-HT1, 5-HT2, , GABA-, 
, -1, -2  - -

 

           
  Levodopa      

 -  .     -
     55%     

   CYP1A2.     6 . 
      

Rotigotine –   D3, D2  D1   2008 .   24-     
    ,    ,    

   

 
    -

  -   (  65-70 -
),   .  -

  (    -  ) 
      

 ,    -
 Levodopa     -
  .   -

        
    .  

    65-70  -
      -

     . 
 -      
  ,  -    

    ,    
   Levodopa  Levodopa  

     -
.       

  70  –     
  ( )  -

   - ,    , 
       

 ,        
   ,     

    Levodopa   
    . 

      -
     ,    

      -
,       

    . 
-      
  ,  , 

,     
  .   -

,      . 
   Domperidone 

      . 
,      

,       
 ,      

    ,  
 , ,  

    .  
      -

,     . 

  N- -D- -
  

    N- -D-
   -

      
    -

        
 . 

Amantadine.   NMDA -
     
     [3]. -



.   . - .   Parkinson –  ... 25

     ,  
 ,  -

     -
   . 

Amantadine       
   Levodopa/  -

      -
  Parkinson.   -

,   .   
     -

     .   
 9-37       -

.     . 
     Aman-

tadine    – 
Thomas  . (2010 .) ,  -

   [22],  -
  Weintraub  . (2010) ,  

    [23].  
     -

  Amantadine     
      

Parkinson. 

  
    ,    

      
,     -

 .  -
     50% 

  [25],     -
  .    

       
,       ,  

       
,       

   .    
      , 

    ,    -
  ,   

,   . -
     

,   -  . 
Trihexyphenidyl. Trihexyphenidyl   

 ,    -
 (   20%)  , -

  ,     . 
     -

, Trihexyphenidyl    
  ,    

 . 
Benztropine mesylate. Benztropine  -
      

.  

    
 

     Levodopa  -
     -

.        
   ,    

Levodopa/Carbidopa (    -
)    4-5 .    
       -
   .  ,  

    1-2 . -
,     -
,   ,   “on” 

(„ ”),  ,     -
    ,   

“off” („ ”). 
      

    Levodo-
pa/Carbidopa     -

   Levodopa/Carbidopa 
  -  , 
   -  .  

   -   Levodopa 
- .      
  ,     

,    . -
,      (wearing-off), 

    . 
      

    Levodopa – ,  
-          

 .   mantadine  
    [17].  

  - - -
 (COMT) 

COMT    
  Levodopa  3-O–methyldopa  

       
Levodopa,     -

 .     
    Levodopa/Carbidopa 
     -

   (“off” ),  -
       
   Levodopa.    

,  ,    -
      Levodopa/  

  ,   
   ,  
    Levodopa [9]. 

Tolcapone.      
     Levodopa/Carbidopa, 

  . Tolcapone -



 , 13, 2011,  3 26  

   ,     -
,      

[10]. 
    

     ,   
        
   .   

    
    3     

,   Tolcapone  
  .    -
,       . 
       

 Levodopa    30-50%    
  Tolcapone  .  

    
 Tolcapone   65%.   

       
.    2-3 

, 60%     
    40% –  . 

Entacapone  COMT ,   
 ,   

     -
 ,      .  

    -
  35%.     -

     -
.     0.4-

0.7 . 10%      
  90% –  . 

   Levodo-
pa/Carbidopa/Entacapone.  

 
      

   Levodopa    
 ,    -

     , 
  ,      

 Levodopa   .  
     

       -
 ,    

     -
    Parkinson    -
  .    -

    ,   
  ,     
 .  -

        
     -

 . 
     -

       -
,      -

 ,      
 ,      

  .   
       

  „off”      -
       

.      -
    .   -

      off 
   .  

  
     -

     -
 .   , -

   ,    
     

 .  -
 :    ,  

COMT    MAO-B , -
  Levodopa  -  , 

   Levodopa  -
       

     Levo-
dopa/Carbidopa   Levodopa/Carbidopa/Enta-
capone.     

   „off” ,    
   ,  -

  . 

    
     -

     . -
          

   -   
     -

      
.  ,   

     
       

,      -
     -

 .     
  ,    -

     ,   
 . 

 
     Levodopa  -
     -

,    -
       

   50%  .   
 ,   , 

      -
,     . 



.   . - .   Parkinson –  ... 27

       
,    -

   . 

    
     

     Parkinson  -
      – 

, , , -
   REM , -

   . 

  
Rivastigmine 

      -
    Alzheimer   -

    Parkinson. 
Rivastigmine    -
 .    -

     
       -

 .     -
       -

  . 
 2010 .    -

    (Guide-
lines)       

  Parkinson [26],  : 
 Sildenafil citrate    -

 . 
     -

       
„ “  „ “   Levodopa  

     -
  ,       

.        
     Melatonin 

    .  
 Levidopa/Carbidopa     

      
        

   Parkinson. 
   ,  

     -
 ,    

. 

 
    Parkinson, -

   ,     -
     

       
 - ,    

.  ,    
 ,  COMT    

MAO-B ,   Levodopa  
-  ,    

Levodopa      -
     -

   Levodopa/Carbidopa   
Levodopa/Carbidopa/Entacapone  -

       
  Parkinson,     -
    . -

       
     

,      -
     
 .  

  
 

 

1. A c o n t r o l l e d  trial of rasagiline in early Parkinson dis-
ease: the TEMPO Study. – Arch. Neurol. Dec., 59, 2002,  
12,1937-1943. 

2. B a r - A m , O. et al. The neuroprotective mechanism of 1-
(R)-aminoindan, the major metabolite of the anti-
parkinsonian drug rasagiline. – Prog. Neurobiol., 92, 2010, 

 3, 330-344. 
3. B i d o , S., M. Marti et M. Morari. Amantadine attenuates 

levodopa-induced dyskinesia in mice and rats preventing the 
accompanying rise in nigral GABA levels. – J. Neurochem., 
2011 Jul 8. doi: 10.1111/j.1471-4159.2011.07376.x. [Epub 
ahead of print]  

4. C o n s t a n t i n e s c u , R. et al. Impact of pramipexole on 
the onset of levodopa-related dyskinesias. – Mov. Disord., 
22, 2007,  9, 1317-1319. 

5. E f f e c t s  of tocopherol and deprenyl on the progression of 
disability in early Parkinson's disease. The Parkinson Study 
Group. – N. Engl. J. Med., 328, 1993,  3, 176-183. 

6. E s m a e i l i , F. et al. Selegiline induces neuronal pheno-
type and neurotrophins expression in embryonic stem cells. 
– Rejuvenation Res., 9, 2006,  4, 475-484. 

7. G r i m e s , D. A. et A. E. Lang. Treatment of early Parkin-
sons disease. – Can. J. Neurol. Sci., 26, 1999, Suppl. 2, 
S39-44. 

8. G r o s s e t , D. et al. A multicentre longitudinal observa-
tional study of changes in self reported health status in peo-
ple with Parkinson's disease left untreated at diagnosis. – J. 
Neurol. Neurosurg. Psychiatry, 78, 2007,  5, 465-469. 

9. H a a s i o , K. Toxicology and safety of COMT inhibitors. – 
Int. Rev. Neurobiol., 95, 2010, 163-189.  

10. H a k k a r a i n e n , J. J. et al. Comparison of in vitro cell 
models in predicting in vivo brain entry of drugs. – Int. J. 
Pharm., 402, 2010,  1-2, 27-36. 

11. Hauser, R. A. et al. Long-term outcome of early versus 
delayed rasagiline treatment in early Parkinson's disease. – 
Mov. Disord., 24, 2009,  4, 564-573. 

12. M a r r a s , C. et al. Parkinson Study Group DATATOP and 
PRECEPT investigators. Predictors of time to requiring 
dopaminergic treatment in 2 Parkinson's disease cohorts. – 
Mov. Disord., 26, 2011,  4, 608-513. 

13. O l a n o w , C. W. et al. A double-blind, delayed-start trial of 
rasagiline in Parkinson's disease. – N. Engl. J. Med., 361, 
2009,  13, 1268-1278. 



 , 13, 2011,  3 28  

14. P a l h a g e n , S. et al. Selegiline slows the progression of 
the symptoms of Parkinson disease. – Neurology, 66, 2006, 

 8, 1200-1206. 
15. R a s c o l , O. et al. A five-year study of the incidence of 

dyskinesia in patients with early Parkinson's disease who 
were treated with ropinirole or levodopa. 056 Study Group. – 
N. Engl. J. Med., 342, 2000,  20, 1484-1491. 

16. R o l i n s k i , M. et K. P. Ebmeier. Tackling dementia in 
patients with Parkinson's disease. – Practitioner, 255, 2011, 

 1736, 15-17, 2. 
17. S a w a d a , H. et al. Amantadine Study Group. Amantadine 

for dyskinesias in Parkinson's disease: a randomized con-
trolled trial. 

18. S h u l t s , C. W. et al. Effects of coenzyme Q10 in early 
Parkinson disease: evidence of slowing of the functional de-
cline. – Arch. Neurol., 59, 2002,  10, 1541-1550. 

19. S t o c c h i , F. et al. Initiating levodopa/carbidopa therapy 
with and without entacapone in early Parkinson disease: the 
STRIDE-PD study. – Ann. Neurol., 68, 2010,  1, 18-27. 

20. T a t t o n , W. G. et C. E. Greenwood. Rescue of dying 
neurons: a new action for deprenyl in MPTP parkinsonism. – 
J. Neurosci. Res., 30, 1991,  4, 666-672. 

21. T h o b o i s , S., F. Delamarre-Damier et P. Derkinderen. 
Treatment of motor dysfunction in Parkinsons disease: an over-
view. – Clin. Neurol. Neurosurg., 107, 2005,  4, 269-281. 

22. T h o m a s , A. et al. Pathological gambling in Parkinson 
disease is reduced by amantadine. – Ann. Neurol., 68, 2010, 

 3, 400-404. 
23. W e i n t r a u b , D. et al. Amantadine use associated with 

impulse control disorders in Parkinson disease in cross-
sectional study. – Ann. Neurol., 68, 2010,  6, 963-968. 

24. W i n t e r , Y. et al. Depression in elderly patients with Alz-
heimer dementia or vascular dementia and its influence on their 
quality of life. – J. Neurosci. Rural. Pract., 2, 2011,  1, 27-32. 

25. Y u a n , H. et al. Treatment strategies for Parkinson's dis-
ease. – Neurosci. Bull., 26, 2010,  1, 66-76. 

26. Z e s i e w i c z , T. A. et al. Practice Parameter: treatment of 
nonmotor symptoms of Parkinson disease: report of the Quality 
Standards Subcommittee of the American Academy of Neuro-
logy. [Guideline] – Neurology, 74, 2010,  11, 924-931. 
 

   : 
-    

     
   

. „ . . ”  1 
1431  

 – 25.07.2011 . 
 
 


