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Research in medicine and healthcare
Experimental models in health research:
· Human studies, basic experimental designs 
· nonclinical, clinical
· Evidence-based medicine 
· New dimensions in medicine and healthcare
Experimental models for human medical and health research:
A. Simulations with mathematic models/ computer (*in silico)
B. In vitro (in glass) and ex cico (out of the living) models: cell culture, isolated tissues/organs
C. Animal models 
D. Human participants
In vitro and ex vivo models  
·  Isolating rat soleus for incubation 
· Culturing cells 
· Growing skin (ex vivo)
· Isolated perfused and beating heart (ex vivo)
· Transformed cancer cells
Animal models: nematode and fruited flies
C. Elegans: 40% genetic homology to human:
-	Easy to study and cheap
-	Short life cycle (3 days)
-	Self fertilizes 
-	Can be frozen, thawed and remain viable
-	Transparent- facilities the study of cell differentiation 
-	Research example: Embryonies metabolism- turning on and off genes and pathways
Use a fluorescent tag to follow digestion of a nutrient, synthesis of proteins, cholesterol, etc.
Drosophila melanogaster (fruit fly): 65 % genetic homology to human
·  Life cycle and development are very sensitive to environmental conditions
· Used in neuropharmacology research to study effects of drugs and alcohol
Rats:
· Very social and intelligent 
· Often used to study lifestyle effect on metabolism (diets, exercise, drugs)
· Tend to take a more sever approach than with humans 
· E.g. 50% fat diets, 10 hours/ week of intense exercise
·  Not a very good model for human infant nutrient and metabolism 
· Some genetically modifies rats (not as common as mice)
Mice;
Popular die to was of applying recombinant DNA technology (knockout a gene, over express a gene, etc.)
· Can test importance of a single protein 
· Compensatory, mechanisms?
· Used to study lifestyle effects on metabolism; results may differ from rats! 
· Can’t assume one rodent rodent= another
· For example: takes longer to make a muse insulin resistant on a high fatty diet.
· Muscle metabolism can differ 
· Less impairment of glucose uptake in mice with high fat diet 
· Mitochondria adapt less robustly with exercise training in mic (vs rat)
Swine: 
· Piglets are best non-primate model for human infant development and metabolism 
· Used to study organ transplants (xenografts)
Laboratory primates:
The closest model you will likely get to represent the hunman
But…….
Ethics? Cost?
Very little primste research in Canada; more in the usa
What type of research: 
· Hunman pathologies (AIDS)
· Trasplamnt5ation 
· [bookmark: _GoBack]Drug abuse, toxicology  
