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The author’s perspective
The publication of the triple transgenic mouse model of Alzheimer 
disease, which is the first mouse model to develop both plaques 
and tangles, has allowed us to address critical questions about the 
relationship between Aβ and tau pathology and to determine the 
effect that putative therapeutic compounds have on both lesions. 
In short, we have found that modulating Aβ levels has a direct and 
immediate impact on tau pathology. That is, more Aβ leads to more 
tau pathology, whereas reducing Aβ leads to less tau pathology. 
In contrast, modulating tau levels has no effect on Aβ. We have 
also used the mouse to evaluate multiple genetic, environmental 
and pharmacological factors that ameliorate or exacerbate the 
neuropathology or cognitive decline. Since publication, we have 
provided these mice to more than 120 investigators in more than 
20 countries. I think this is a strong testament to the acceptance of 
the model and its impact on the field.

Frank M. LaFerla, University of California Irvine

administered Aβ-specific antibodies to clear 
Aβ aggregates and examined whether there was 
any effect on tau pathology8. Immunotherapy 
prevented and even cleared early tau pathology 
through a proteasomal mechanism, but was 
ineffective in clearing tau when treatment was 
delayed until after the appearance of tau hyper-
phosphorylation. The same strategy showed 
that Aβ-specific antibody therapy of cognitively 
impaired 3xTg-AD mice before plaque deposi-
tion resulted in rapid clearance of intraneuro-
nal Aβ and reversal of cognitive deficits without 
altering plaques6. Cognitive deficits and intra-
neuronal Aβ re-emerged in parallel as the effect 
of a single injection of antibody wore off.

These results were taken to further impli-
cate intraneuronal rather than plaque Aβ as 
the unique form causing cognitive deficits. 
But a caveat remains: intraneuronal Aβ arises 
at the same time as do cognitive deficits, but 
whereas cognitive deficits persist or increase, 
intraneuronal Aβ is relatively transient and 
declines with progression in both human 
Alzheimer disease and animal models. 
Resolution of the relative roles of intraneu-
ronal versus extracellular forms of Aβ aggre-
gates is likely to involve both an explanation 
for an apparent equilibrium between them9 
(Fig. 1) and a better demonstration of the 
molecular pathways upon which they act. In 

either case, the data from this animal model 
has shifted the focus from a causal role for 
amyloid plaques to subtler forms of Aβ aggre-
gates acting directly in or upon neurons.
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