
Martin J. McKeown , BEng, MD, FRCP(C)
mmckeown@interchange.ubc.ca

Departments of Medicine (Neurology) &
Electrical and Computer Engineering, University of British Columbia

What can computational approaches teach 

us about Parkinsonôs Disease?

The University of 

British Columbia

Vancouver, Canada

http://www.ubc.ca/


Bioinformatics 

{/bioinfmattiks/}
Bioinformatics is the application of 

information technology to the field of 

molecular biology.

Bioinformatics nowadays entails the creation and 

advancement [...] computational and statistical 

techniques, to solve formal and practical 

problems arising from the management and 

analysis of biological data.



CARDINAL FEATURES OF 

PARKINSONôS DISEASE

ÅTremor

ÅRigidity

ÅAkinesia

ÅPostural instability



How Common is Parkinsonôs 

Disease ?

Å Second most common neurodegenerative 
disease (after Alzheimerôs disease)

Å Affects 120-180 per 100,000 Canadians

Å Ratio of Males:Females ~ 1.2 : 1



Parkinsonôs Disease
Loss of dopaminergic cells in the Substantia
Nigra (pars compacta)



Dopamine Releasing Cells

Releases Brain 
Chemical Dopamine



What does Dopamine do?
dopamine



What does Dopamine do?

ÅImportant for movement

ÅImportant for ñrewardò

We donôt know ïit may 
have many roles 

dopamine



Visual cues help 
Parkinsonôs



Gait Freezing in 
Parkinsonôs Disease

Movie from: Principles and Practices of Movement Disorders.  Stanley Fahn, Joseph Jankovic



Effects of L-DOPA 
Medication 



Dyskinesia and Blue Lenses



Magnetic Resonance 

Imaging (MRI)

BIAC 1.5T Scanner



Magnetic Resonance Imaging (MRI)



How does fMRI work?

Å Brain Activity results in increases in 
blood flow

Å Whether or not the blood has oxygen 
attached to it affects its magnetic 
properties



How small can we see with fMRI?

1-3 mm



How fast can we see with fMRI?


