 ‘Damage and Repair’
exam
Wednesday November 23, 2005
9.00-12.00, UNIT 2
This exam consists of 3 open-end questions. You may answer the questions in Dutch or English. You are not allowed to use notes, books, readers, etc. 
The score for this exam determines 50% of the individual score for the course on Damage and Repair. The other 50% is obtained from the group score for the student presentation. In order to pass for the course the score for this exam should be 6 or above. 
Scores per question: question 1: 30 points;  question 2: 30 points;  question 3: 40 points 
Please write the answer to question 1 on a separate paper, because we will send this to dr. J Cleutjens in Maastricht
1 
While slicing a piece of Old Amsterdam cheese you hurt yourself with the cheese-knife. The resulting wound in your hand has the diameter of a 1 eurocent coin and is 2 mm deep.

Describe the process of woundhealing from the onset of the cut until the wound has fully healed. 

Include the following aspects in your answer:
· The individual phases of woundhealing
· The cells that play a role
· The functions of these cells in the woundhealing process
· The other tissue components that are synthesised or degraded during the woundhealing process

· The time aspects of the individual processes in the woundhealing cascade 
2.
Sustained mechanical loading of biological tissues can result in tissue adaptation (e.g. to withstand the loads) or in irreversible damage (cell death). 

2a. 
Describe three ways of how cells adapt to a change in mechanical loading.

2b.
Cell death can be distinguished into apoptosis or oncosis. Give four differences between apoptotic and oncotic cell death.

2c.
Describe a situation where apoptosis can be considered as a form of tissue adaptation.

2d.
How would you incorporate apoptotic or oncotic cell death in a computational model that describes the consequences of cell death on the mechanical properties of a tissue.

3. 
A common clinical intervention for the treatment of (partially) occluded coronary arteries due to atherosclerosis is removal of the atherosclerotic plaque and widening of the vessel, e.g. with a balloon (coronary angioplasty). There is however a 40% risk of restenosis within 6 months after the intervention. To prevent restenosis people study the effects of subsequent radioactive treatment of the intima of the vessels. This treatment affects the mitotic cycle of the endothelial cells and hence neo-intima formation.


Describe a research set-up to quantify the effects of radioactive treatment following angioplasty. As radioactive treatment is not free of risks, patient studies are excluded and animal studies should be minimized. Consider the effects on the cells as well as on the whole vessel wall in your answer. Long-term effects should also be considered and combination with computational studies may be used to predict the effects of radioactive treatment on restenosis development with time. Indicate also if and how we should incorporate potential risk factors for atherosclerosis or restenosis in the study.
















