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• Aging is defined as the decline and deterioration of
functional properties at the cellular, tissue and organ level

Loss of functional capacity

Loss of homeostasishomeostasis

Decreased adaptability 
internal & externalinternal & external stress 

Increased vulnerability to 
disease and mortalityand mortality
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Dysregulated Cytokines: Nutrition
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Dysregulated Cytokines: Cognitive Consequences

Secondary 
inflammation

Changes in brain

Activation of microglia
↑ COX2

↑PGE2 + proinflammatory cytokines

hypercortisolemia

↓ neurotrophic factors
(BDNF, bcl-2)

↓neuronal repair

Cognitive Changes

↑ IDO

Kynurenine
pathway

↓ tryptophan, serotonin
↑neurotoxic metabolites

↑neuronal death

↓ neuroprotection

↑neuronal death

↑peripheral 
neuropathy
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Systemic IL-6 Acting as a Detrimental Cytokine
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Local IL-6 Acting as a Beneficial Cytokine



Mouse Studies

Cytokine dysregulation can have multiple causes

disrupted tumor supressors

structural proteins

feedback signaling

P53-/-. BubR1-/-, p63-/-, B6C3FeCol1a2-/-, IL-10tm/tm

Mouse Studies

Models exhibit facets of aging/frailty:

Weight loss

Sarcopenia

Osteopenia

Reduced stress tolerance

Elevated pro-inflammatory cytokines

Overlap: apoptosis, senescence, inflammation


