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Striatal plasticity in Parkinson`s disease 

and L-DOPA induced dyskinesia 

 Striatal plasticity 

 the alteration in striatal function  

 Due to (1) loss of dopaminergic input  

                (2) subsequent replacement of dopamine  

                     by pharmacological mean 

 Long term potentiation(LTP)/Long term depression(LTD) 



Striatal plasticity in Parkinson`s disease 

and L-DOPA induced dyskinesia 

 즉, 시냅스의 기능과 형태는 역동적으로 변할 수 있으며 

이러한 능력 

 LTP - postsynapse의 반응성이 증가하는 현상 

 LTD - postsynapse의 반응성이 낮아지는 현상 

 

 예를 들어 파킨슨병은 도파민 세포가 정상읶의 20~30% 

수준이 될 때까지 증상이 안 나타난다 

 Striatal plasticity로 다른 neurotransmitter의 활성이 변하고 보
상작용에 의해 유지됨 

 이런 보상(Plastcity)가 망가지면 증상이 나타남 



The consequences of early loss of  

dopaminergic  input to the striatum 

 >50% of nigral dopaminergic neurons are lost  

   → motor symptoms of PD 

 compensatory mechanisms operate to buffer functional deficits 

 

 Dopamine transporter binding (DAT) ↓, aromatic L-aminoacid 

decarboxylase ↑ 

    → Dopamine turn over ↑ 



The consequences of early loss of  

dopaminergic  input to the striatum 

 Non-dopaminergic process that reduce the activity of the indirect 

striatal output pathway 

 By reduced cortico-striatal glutamatergic tone 

 By reduced inhibition of the firing of GABA neurones in the Gpe 

through enkephalinergic mechanism 

 

→ Maintain motor function (Presymptomatic PD) 

 



The consequences of extensive loss of  

dopaminergic  input to the striatum 

 Loss of striatal dopamine content exceeds > 70%, compensatory 

mechanism fail 

  → Motor function degrade 

 

 Altered density and sensitivity of postsynaptic D1 and D2 

dopamine receptor 

 

 Altered firing patterns of GABAergic neurons in the GP, 

glutamatergic neurones of the sunthalamc nucleus, glutamatergic 

input in to the striatum 

 



The consequences of extensive loss of  

dopaminergic  input to the striatum 

 Morphological changes in medium spiny neuron(MSNs) as a result 

of spine loss 

 Glutamate receptor are located on these spines 

 Loss of cortico-striatal glutamatergic  input 

 Permanent 

 

 Altered aspiny GABAergic interneurones and cholinergic 

interneurones 

 Cholinergic activity ↑ 

 GABAergic interneuron ↓ 



The consequences of dopamine 

replacement therapy on striatal function 

 The drug treatment of PD when motor symptoms appear 

 Late point in the loss of dopaminergic input to the striatum 

 

 Initially, storage of dopamine formed from L-dopa in presynaptic 

terminal 

  buffer against fluctuations in L-dopa plasma level 

 Maintains tonic dopamine receptor stimulation 

 

 Nigrostriatal terminal loss progress → pulsatile receptor 

stimulation → onset of dyskinesia 



The consequences of dopamine 

replacement therapy on striatal function 

 Dyskinesia is more easily induced by L-dopa than by dopamine 

agonist 

 Short activity and non-physiological stimulation of dopamine 

receptors 

    → Dyskinesia induction 

 Longer acting dopamine agonists ofr dyskinesia avoidance 
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Motor learning 
 Establishment of an internal model which represents the exact 

matching between perceived sensory and motor information 

     (연습이나 경험의 결과로 달성된, 습득된 행동) 

 

 Two forms of motor learing 

 Explicit learning – conscious recollection of previous experiences 

 Implicit learning – an unintentional, non-conscious form of learning 

 Explicit control(early stage) → implicit or automatic 
control(advanced stage) 



Motor learning 
 Two major subcortical structure,  BG and cerebellum  

 Influence multiple aspects of motor, cognitive and affective behavior 

 

 Cerebellum 

 Strong activation in the initial stages of motor learning 

 Vermal and lateral zones, anteriorly and posteriorly 

 Most activaty in posterior lobes 

 Left side 

 Critical role of the cerebellum for feedback processing 

 Storage of internal models of learned skills 



Motor learning 
 Basal ganglia 

 Directly involved in new skill learning, but are much less important 

in the retention and recall of well-learned motor skills 

      (초기 기술 익히는데만 사용) 

 Reward driven acquisition  

 Motor memory consolidation 

 Storage of learned sequences 

   (Reward를 이용해서 운동 기억을 강화하고 저장함) 

 Chunking 

 Multiple movements into group  

   (여러가지 기능의 movement를 묶음) 



Motor learning 
 Primary motor cortex 

 Site of storage of new motor memories 


