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Cellular Stress Response
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Effect of 14 months dietary regimens on Escape Latency in 
Triple-Transgenic Alzheimer's mice in MWM (Males)
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Effect of 14 months dietary regimens on Path Length in 
Triple-Transgenic Alzheimer's mice in MWM (Males)
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Halagappa VK, Guo Z, Pearson M, Matsuoka Y, Cutler RG, Laferla
FM, Mattson MP. (2007) Intermittent fasting and caloric restriction 
ameliorate age-related behavioral deficits in the triple-transgenic 
mouse model of Alzheimer's disease.  Neurobiol Dis. 26:212-20. 



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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Effect of 14 months Dietary regimens on Abeta 1-40 and 1-42 in 
Triple-Transgenic Alzheimer's Mice
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Modified from Duman, 2005

Decreased
Synaptic Plasticity

Decreased
Neuron Survival

Increased
Synaptic Plasticity

Increased
Neuron Survival

Diabetes



Stranahan AM, Arumugam TV, Cutler RG, Lee K, Egan JM, Mattson MP (2008) Diabetes impairs hippocampal

function via glucocorticoid–mediated effects on new and mature neurons. Nature Neurosci. 11(3):309-17 .

Type 2 Diabetes 
mouse model

Type 1 Diabetes 
rat model
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Interactions of Diabetes, Exercise (running) and Caloric Restriction on Hippocampal Plasticity





Dietary Restriction

Cellular Stress Response
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Neuroprotection
Neurogenesis
Synaptic plasticity

Improved Glucose
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Dietary and Behavioral Neurohormesis
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Duan W, Guo Z, Jiang H, Ladenheim B, Xu X, Cadet JL, Mattson MP. (2004) 
Paroxetine retards disease onset and progression in Huntingtin mutant mice.  
Ann Neurol.   55:590-4.



BDNF
NGF
bFGF

CRH
GLP-1

Insulin
IGF-1

Capsaicin
AllicinHormetic
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Pathological
Stress GR

Hormetic
Stress

Cortisol

Curcumin



Resveratrol Sulforaphane Curcumin

AllicinCatechins Hypericin

Mattson MP, Cheng A (2006) Neurohormetic phytochemicals: Low-dose toxins that induce adaptive neuronal 
stress responses.  Trends Neurosci. 29:632-639. 



“Most plant defense mechanisms discourage herbivory by deterring feeding and oviposition
or by impairing larval growth rather than killing the insect.“



Gene Induction (fold increase)
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