
 
Mouse models of neurological conditions provide value when, through their use, new knowledge is 

generated that can be translated to an understanding of the human condition. This talk will provide 
background into some of the neurological mouse models, although a survey of all the models is outside 
the scope. I will discuss the benefits and drawbacks of mouse models with the aim of stimulating 
discussion in the field about the criteria for choosing and applying models. I will highlight applications of 
MRI and MRS, and I will include data on advances in molecular imaging and cell tracking (eg, but not 
inclusive,13; 27; 34). There will be some pretty MRI’s! 

The first step in pre-clinical research is choosing the correct model for the correct question. Animal 
model research falls largely into 3 types of studies: one is to identify MRI methods that are sensitive and 
specific to a disease and disease progression (eg development of molecular imaging); a second is to 
increase our understanding of the disease itself (physiological, biochemical processes); and the third is 
to use the model for research into treatment options (diet, drugs, etc). Be clear on your goals. 

There is a wealth of information on neurological mouse models. In stroke, the models have played a 
key role in identifying the pathology and the changes in tissue over time22 They tend to fall into two 
types. One is that of a normal background strain with a surgical intervention to block the vasculature13 
and the second is where a mouse variant is used to target the impact of manipulating a specific 
metabolic or organ system.12 The role of MRI in such animal studies is extensive, and recently 
reviewed.14  

Alzheimer’s mouse model research plays a major role in studying the specific metabolism associated 
with tauopathies,15 and the linkage with human amyloid precursor protein and beta-amyloid 
metabolism,11 This research field has benefited greatly from the ability to create transgenic mouse 
models.4; 19 Models are used to argue that other aspects of metabolism may be involved, including 
mitochondrial damage. 21 More recently, model types are being combined, such as linking insulin 
resistance models with traditional AD models.10 MRI is often used to detect plaque load. 

Multiple sclerosis models have been used to study demyelination, remyelination and inflammation. 
We recently reviewed many MS models, and the application of MR imaging in MS model research.24; 25  

The recent increase in attention to mild traumatic brain injury and concussion has led to an increase 
in activity in this area. The mouse is not the main animal model, but as with other disorders its use will 
increase as attention to specific genetic or metabolic questions increases.20 

As noted above, this talk can only skim the surface with respect to the wide range of models 
available but the literature contains a wealth of information on models covering a range of disorders in 
including Alzheimer’s, Huntington’s, Parkinson’s, frontotemporal lobar degeneration9 and psychiatric 
disorders. The Chakragati mouse mimics aspects of schizophrenia.6; 33 Some drug exposure and 
hypercorticosteroids can also mimic aspects of psychiatric disorders, as has been reviewed.28 

Animal models are critical for drug development and there are many excellent examples in this area 
concerning the use of animal models in drug discovery. For instance, there is copaxone in multiple 
sclerosis. 3032 Another is the pipeline of drug development in Alzheimer’s disease. 18 16 The FDA has 
animal use guidelines under the topic “Animal Model Qualification Program” 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DrugDevelopmentToolsQualificationProgram
/ucm284078.htm   These guidelines relate to the use of animals in clinical trials themselves. Most of the 
pre-clinical model testing occurs before clinical trial where the pre-clincial evidence is used to justify a 
human study. 

Genetic models are excellent in that they share the same genetic damage but, perhaps surprisingly, 
they rarely share the same overall phenotype. From this one can make two points. The first is a 
reminder that a mouse is not a human and one needs to delve into the specific changes that have 
occurred.17 The second is that the knockout mouse model may not be as representative of the human 
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condition as one might expect. When a gene product is missing throughout development, the body will 
try to adapt and the extent of such adaptation will vary between species. 

A discussion of how to choose and interpret animal models will be included. It is often argued that 
animal models are not good models of the human disease. There is some truth to this. There are many 
differences between a mouse and a human. One needs to be very aware of the species and 
environmental differences that may impact the interpretation of ones results. 

Having said that, I would argue that every animal model has specific strengths. One needs to make 
the distinction that the animal is not a model of the disease itself, but of how a mammalian system 
responds when exposed to a component of the disease. One should not say, “I chose this model because 
it is a good model of X, where X is the human disease”. Instead, one should say that they chose the 
model because it represented an aspect of the disease specific to that model. 

In conclusion, the combination of applying imaging and molecular imaging to the study of animal 
disease models has already proven to be a strong research paradigm. Pre-clinical imaging studies of 
neurological disease models is now one of the key foundations of disease and drug discovery research. 
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