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CHOREA 

Chorea is essentially 
a disease of the 
nervous system The disease is by no 

means  a dangerous or 
serious affection 
however distressing it 
may be 

The name ‘chorea’ is 
given to the disease on 
account of the ‘dancing’ 
propensities of those who 
are affected by it 



HD is caused by a mutation of the Huntingtin gene (HTT) 
on the short arm of chromosome 4 (4p16.3).  
The mutation is expressed as an autosomal dominant 
disease. 

Huntington’s disease 



GENETIC DEFECT 

In people with HD, the CAG sequence abnormally repeats itself dozens of 
times. 

The underlying mutation responsible for the disease involves an improper 
expansion of a CAG trinucleotide region in the gene HUNTINGTIN-HTT. 

DNA 
bases 

A=adenosine C=cytosine T=Thymine G=Guanine 

GLUTAMINE 



The Huntingtin gene 
normally provides the 
genetic information for a 
protein that is also called 
"Huntingtin".  

Normal 
HTT 

The mutation of the Huntingtin gene codes for a abnormal form 
of the protein with large glutamine blocks. 

Abnormal HD 
mHTT 

HTT mutation è expansion of CAG repeats   



Abnormal Hungtintin causes 
gradual damage to neurons 
possibly by inducing apoptosis 
 
Main pathology: degeneration 
and death of medium spiny 
GABAergic neurons in the 
caudate and putamen 
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Huntington’s disease 



Huntington’s disease MRI 

NC HD 



☞  Choreic movements : Rapid jerky involuntary 
movements of the body 

☞  Later on cognitive decline and dementia 

☞  These movements usually affect the hands and the 
face at first. 

☞  Death usually 10-15 years from symptoms onset 

☞  Early in the course of the disease patients can 
mask the involuntary movements by incorporating 
them into socially acceptable movements.  

☞  They gradually increase overtime until the patients 
become totally incapacitated by them. 

Huntington’s disease: Symptoms 



Huntington’s disease 



Clinical assessment  
UHDRS: Unified Huntington Disease Rating Scale 



Clinical assessment 



Genetic test analyses DNA for the HD mutation by counting 
the number of CAG repeats in the Huntingtin gene 

Huntington’s disease: diagnosis 

No. of CAG repeats Outcome 

≤ 28 
Normal range; individual will not develop 
Huntington's disease 
 

29-34 
Individual will not develop Huntington's 
disease but the next generation is at risk 
 

35-39 

Some, but not all, individuals in this range 
will develop Huntington's disease; next 
generation is at risk 
 

≥ 40 
Individual will develop Huntington's 
disease 
 

!



CAG repeat lengths and age of onset 



Only drug for HD 
approved by the US 
Food and Drug 
administration 
(2008) is 
TETRABENAZINE 
  

Pharmacological treatment 

It works as VMAT inhibitor 
and promotes metabolic 
degradation of monoamines 
particularly Dopamine  
  
Mostly used to 
reduce choreic 
movements 
  

Side effects 
•  Depression 
•  Drowsiness, fatigue, dizziness 
•  Akatisia and anxiety 
•  Parkinsonism 
 



Role of Microglia in HD 
•  Microglia constitute up 10% of the 

total cell population of the brain 
•  In normal brain : microglia thought to be 

resting, quiescent  

•  Microglia change in response to CNS 
insults  

•   Undergo morphological changes with 
expression of new surface markers and 
proliferation: activated microglia  

•   Main role : defensive   
•   present foreign antigens and phagocytose 

cellular debris 



However… 
Activated microglia synthesize and secrete 

potential neurotoxins 
Free radicals 
Nitric oxide 
Proteinase 
Cytokines interleukin-1 and interleukin-2 
Chemokines 

 May cause neuronal damage, influence 
neuronal function and viability✑✑ aggravate 
underlying pathology 

Role of Microglia in HD 



? Late stage reaction to extensive neuronal 
death or early phenomenon  

☞   at post mortem in HD brain 
extensive microglia activation 

? Contribution to further disease progression 

Role of Microglia in HD 



IN VIVO IMAGING of MICROGLIA ACTIVATION IN HD 

11C-PK11195 

“at rest” microglia 

mitochondria 

activated  
microglia 

TSPO (translocator 
protein 18 kDa) 

Positron Emission Tomography (PET) 



11C-PK11195 PET 
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Role of Microglia in HD 
Pre-manifest gene carrier subjects 
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Microglia activation in striatum 
(11C-PK11195 BP) 

Pre-manifest HD gene carriers 

Role of Microglia in HD 
Pre-manifest gene carrier subjects 



  

Neuroinflammatory processes  
☞ Occur very early in the disease   
☞ Possibly contribute to propagation of and 

progression of the disease 

☞ Role for anti-inflammatory agents in slowing down 
progression this neurodegenerative disease 

Role of Microglia in HD 



Loss of striatal medium spiny GABA neurons bearing D2 receptors 
 
11C-Raclopride specific ligand for D2 receptor 
and indirect marker of neuronal loss in HD 

Imaging Huntington’s disease 
11C-Raclopride PET 

Normal subject Huntington’s disease 



Imaging Huntington’s disease 
11C-Raclopride 

baseline  + 2 years + 4 years 

Serial scans in a patient with HD showing  
progressive loss of D2 receptors 



Death of caudate neurons 
and disruption of basal 
ganglia-cortical pathways 

SN	

Disinhibition !
of pallidal !
out flow!

Cell transplantation therapy in HD 

Restoration of down stream basal 
ganglia-cortical circuits and 
improvement of HD symptoms 
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STEREOTACTIC 
IMPLANTATION 

 

PREPARATION OF 
FETAL CELLS 

(STRIATAL TISSUE) 



2008 



Clinical outcome following fetal striatal transplantation 
in two HD patient 

UHDRS motor scores
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HD grafted (pt.2) 
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HD controls 

HD grafted (pt.1)  

HD grafted (pt.2) 

11C-raclopride following fetal striatal transplantation in 
two HD patients 



HD patient n1 before and after implantation of 
foetal striatal cells in putamen and caudate 

post-graft (12 months) pre-graft 

11C-raclopride PET 



MICROGLIA ACTIVATION  
FOLLOWING FETAL TRANSPLANT IN HD 

baseline +1 year

11C-PK11195 PET  
HD patient at baseline and 1 year after bilateral fetal striatal 

transplantation, showing significantly increased microglial activation in the 
striatum post-operatively 



Changes in PK binding 
potential of HD controls and 

the grafted HD patient at 
baseline and  
1 year later. 

MICROGLIA ACTIVATION  
FOLLOWING FETAL TRANSPLANT IN HD 

11C-PK11195 
Microglia activation 
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HD CONTROLS 

GRAFTED HD 

Normal volunteers 

11C-Raclopride 
D2 receptor loss 
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Conclusions 
Ø   Huntington’s disease is genetic disorder caused by a mutation of  

the Huntingtin gene (HTT) on the short arm of chromosome 4  

Ø  The main pathology is the degeneration and death of medium spiny 
GABAergic neurons in the caudate and putamen 

 

Ø  No known cure and death usually occurs 10-15 years from symptoms onset 
 

Ø  Main clinical features are choreic movements 

Ø  Macroglia activation in the brain of HD possibly contributes to propagation 
of and progression of the disease. It can be assessed with PET and specific 
ligand for microglia activation 

Ø  Cell transplantation therapy may have a role in future for the treatment of HD 
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