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1.  How can our understanding of the pathogenesis of 
Alzheimer’s disease inform our understanding of 
post-traumatic Alzheimer’s disease?

2.  Is there anything special about post-traumatic 
Alzheimer’s disease that distinguishes this from 
Alzheimer’s disease without a history of head trauma?

3.  How can our current understanding of Alzheimer’s
be applied to experimental therapeutics of
post-traumatic Alzheimer’s disease?

The Alzheimer’s-TBI “Nexus”
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Alzheimer)transgenic)mice,))
no)amyloid)vaccine!

Alzheimer)transgenic)mice,))
following)amyloid)vaccine!



Baseline 78 wks Bapineuzumab Rx



Why does plaque lowering not lead 
to cognitive improvement?

• Subjects not treated long enough

• Subjects not treated early enough

• Unknown whether bapineuzumab binds oligomeric Aβ 

• Oligomeric Aβ definitely not recognized by PiB

• Bapineuzumab does not “hit the right target”



• Aβ oligomers

• Non-Aβ-dependent APP function

• Non-Aβ-dependent PS1 function

• Non-Aβ-dependent apoE isotype-specific function

• Plausible, non-Aβ-initiated pathogenetic pathways 
(e.g., mitochondria, calcium) that accelerate Aβ 
accumulation secondarily

• Tau

What could be the “right target” in common AD?  
Will Rxing one single target ever be sufficient?
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Synaptic accumulation of Aβ42 is proposed to be
a major mechanism in cause/progression of AD:

Is mGluR signaling involved 
in regulating  Aβ42 metabolism at the synapse?



DCG-IV stimulates
generation of Aβ42

but not Aβ40

Pretreatment with 
mGluR2/3 antagonist blocks 

DCG-IV stimulated
generation of Aβ42



mGluR2/3 antagonist corrects 
Aβ-induced contextual memory deficits



mGluR2/3 antagonist improves NOR,
decreases anxiety in APP transgenic mice 



mGluR2/3 antagonist lowers levels of various
 Aβ conformers in hippocampus and cortex 
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Current evidence suggests that pro-neurogenic
interventions improve outcome from experimental TBI







Dimebon improves memory and arrests 
progression of molecular neuropathology 

while activating autophagy in TgCRND8 mice



Dimebon activated autophagy
as indicated by changes in p62, LC3-I, LC3-II









Deterministic mutations are rare causes of Alzheimer’s.
Another pro-amyloidogenic gene,  APOE ε4, increases

risk but does not guarantee Alzheimer’s.
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APOE epsilon 4 carriers are especially prone to
develop Alzheimer’s after head injury (single severe) type
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Isoform-specific apoE:Aβ complexes 

Isoform-specific Aβ uptake 
into cells and in vivo











Summary

1.  mGluR2/3 antagonists and pro-neurogenic/pro-
autophagic compounds may be useful in preventing or 
treating late neurodegenerative sequelae of TBI.

2.  An important issue for clarification is whether APOE 
epsilon 4 requires aggregatable human Aβ42 to exert its 
effects on tauopathy (e.g., should we test bapineuzumab 
infusion during acute post TBI phase?)

3. Surprisingly, APOE epsilon 4 alters structure and/or 
conformation of both plaques and tangles in LCO studies.


