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 Running enhances spatial pattern separation in mice 
Creer DJ, Romberg C, Saksida LM, van Praag H, Bussey TJ. Proc Natl Acad Sci U S A. 2010; 107:2367-72. 



Summermatter and Handschin, 2012 
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Cheng A et al. (2012) Involvement of PGC-1α in the formation and maintenance of neuronal dendritic 
spines.  Nature Commun. Dec 4; 3:1250.  

The number of mitochondria and ATP levels increase in hippocampal neurons as they grow 
and form synapses 
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PCGC-1α levels can be selectively reduced or increased in hippocampal neurons using genetically 
engineered adenoviruses 
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PCGC-1α plays a critical role in synapse formation in developing hippocampal neurons 
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PCGC-1α plays a critical role in the maintenance of synapses in the adult hippocampus 
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Brain-derived neurotrophic factor (BDNF) stimulates PGC-1α promoter activity by a CREB-mediated mechanism 
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Enhancement of synapse formation by BDNF requires PCGC-1α 
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Excitatory activity in nerve cells results in calcium- and mitochondria-mediated oxidative DNA 
damage which is repaired rapidly as a result of calcium- and CREB-mediated induction of the 
expression of the DNA repair enzyme APE1.     

Yang JL, Tadokoro T, Keijzers G, Mattson MP, Bohr VA.  Neurons efficiently repair glutamate-induced 
DNA damage by a process involving CREB-mediated up-regulation of apurinic endonuclease 1.    J Biol 
Chem. 2010; 285:28191-9. 
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BDNF increases levels of APE1 in cultured cerebral cortical neurons 

Yang JL, Lin YT, Chuang PC, Bohr VA, Mattson MP. BDNF and Exercise Enhance Neuronal DNA 
Repair by Stimulating CREB-Mediated Production of Apurinic/Apyrimidinic Endonuclease 1.  
Neuromolecular Med. 2013 Oct 10. [Epub ahead of print]. 

http://www.ncbi.nlm.nih.gov/pubmed/24114393
http://www.ncbi.nlm.nih.gov/pubmed/24114393
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Cerebral Cortex Hippocampus 

Exercise increases BDNF levels, CREB activation and APE1 levels in mouse brain cells in vivo 



"Fasting is the greatest remedy-- the physician within." 
     Philippus Paracelsus, one of the three fathers of Western medicine 
"A little starvation can really do more for the average sick man than can the best medicines and 
the best doctors." 
      Mark Twain 
"Humans live on one-quarter of what they eat; on the other three-quarters lives their doctor." 
      Egyptian pyramid inscription, 3800 B.C. 

Historical Perspective            "I fast for greater physical and mental efficiency."  Plato 





Mager DE, Wan R, Brown M, Cheng A, Wareski P, Abernethy DR, Mattson MP. (2006) Caloric restriction and 
intermittent fasting alter spectral measures of heart rate and blood pressure variability in rats.  FASEB J.  20:631-7. 

http://www.ncbi.nlm.nih.gov/pubmed/16581971
http://www.ncbi.nlm.nih.gov/pubmed/16581971


Evolutionary Perspective: Our hunter/gatherer ancestors would not have survived unless their 
brain was functioning at high level when they were hungry. 



Stranahan et al. (2008) Nature Neurosci. 
11:309-317 . 
Stranahan et al. (2009) Hippocampus  
19: 951-961. 







Effect of 14 months dietary regimens on Escape latency in 
Triple-Transgenic Alzheimer's mice in MWM (Females)
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Effect of 14 months dietary regimens on Path length in 
Triple-Transgenic Alzheimer's mice in MWM (Females)
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Halagappa VK et al (2007) 
Neurobiol Dis. 26:212-20.  

AL – ad libitum 
IF- intermittent (alternate day) fasting 
CR – 30% daily calorie restriction 



DISPELLING THE DEMONS (epileptic seizures) 

Romans:   Fasting 
U 

Bruce-Keller, A. J., G. Umberger, R. McFall and M. P. Mattson 
(1999) Food restriction reduces brain damage and improves 
behavioral outcome following excitotoxic and metabolic 
insults.  Ann. Neurol.   45: 8-15. 

Usual Diet 

Intermittent Fasting 



Open field Elevated plus maze 

Water maze 

Kashiwaya, Y., C. Bergman, J. H. Lee, R. Wan, M. T. King, M. R. Mughal, E. Okun, K. Clarke, M. P. Mattson and R. 
L. Veech (2013) A ketone ester diet exhibits anxiolytic and cognition-sparing properties, and lessens amyloid 
and tau pathologies in a mouse model of Alzheimer’s disease.  Neurobiol. Aging  34(6): 1530-9..  
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