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The Mild Pro-Inflammatory State of Aging

Ferrucci L et al. Blood. 2005;105:2294-9.



Young LPS-stimulated C57BL/6 male mice (n=5) Old LPS-stimulated C57BL/6 male mice (n=5)
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Walking Ferrucci et al. JAGS 1999;47: 639-44
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Ferrucci L et al. J Am Geriatr Soc 2002; 50: 1947-54

Walking Speed Adjusting
for Hip Flexor Strength 
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Inflammation, Muscle Strength, and 
Physical Performance

The Women’s Health and Aging Study
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Data collected 1day after intranasal challenge with 1 x 107 colony-forming units of S. pneumoniae. 



Data collected 2 days after intranasal challenge with 1 x 107 colony-forming units of S. pneumoniae. 
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Age-associated dysregulation of NF-κB function in human CD4+ T Lymphocytes

Arsun Bektas, Yongqing Zhang, Gertrude C. Kokkonen, William H. Wood.
Kevin G. Becker, Karen Madara, Luigi Ferrucci and Ranjan Sen

p = 0.001842

p = 0.119723

0

1

2

3

4

5

0 2 4

Time (h)

Fo
ld

 in
du

ct
io

n 
(p

65
/R

el
A

)

Young
Old

Unpublished (please , do not cite)



0 1 2 3 4 5 6 7

-5

5

0

10

15

20

INFLAMPATHWAY
NF-_INDUCEDPATHWAY
NF-PATHWAY
NKTPATHWAY
REELINPATHWAY

0 1 2 3 4 5 6 7

-5

5

0

10

15

20

-5

5

0

10

15

20

INFLAMPATHWAY
NF-_INDUCEDPATHWAY
NF-PATHWAY
NKTPATHWAY
REELINPATHWAY

Age-associated dysregulation of NF-κB function in human CD4+ T Lymphocytes
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Age-associated dysregulation of NF-κB function in human CD4+ T Lymphocytes

Arsun Bektas, Yongqing Zhang, Gertrude C. Kokkonen, William H. Wood.
Kevin G. Becker, Karen Madara, Luigi Ferrucci and Ranjan Sen

Unpublished (please , do not cite)

0           2          4           6          8         10         12
Z-Score

EMT_UP

CELL_SURFACE_RECEPTORS

ADULT_LIVER_VS_FETAL_LIVER_GNF2

CYTOKINEPATHWAY

IL1RPATHWAY

CELL_ADHESSION

INFLAMPATHWAY

MSPPATHWAY

ERYTHPATHWAY

NFKB_INDUCE



RNA Pathway Analysis (microarray for 22K genes)
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Age-associated dysregulation of NF-κB function in human CD4+ T Lymphocytes
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Kevin G. Becker, Karen Madara, Luigi Ferrucci and Ranjan Sen



2009* 3 sets of 10 repetitions at 80% of 1RM on each of the three exercises (24 women).

* *



2 Hours After
Resistance Exercise

2 Hours After
Resistance Exercise

p < 0.05

p < 0.05 from
resting
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sed expression of mRNAs involved in protein degradation. Fold increase is graded by intensity of red 
ding to the key F Fasting; T tumor bearing; U uremia; D diabetes mellitus
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Aging, Denervation, Unloading, Diabetes, CHF, COPD, 
Sepsis, Cancer, Duchenne Muscular Dystrophy

NF-KB

Ubiquitin
Proteasome System Inflammation Myogenesis

Maintenance of Skeletal Muscle Mass and Quality



Non-Inflamed
(α2-macroglobulin<100 mg/L)

Low Grade Inflammation
(α2-macroglobulin 101-800 mg/L)



Muscle Total Proteolysis
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Low Grade Inflammation
(α2-macroglobulin 101-800 mg/L)



Effect of Protein Intake on Change in Muscle Strength in Older
Persons: Does Inflammation Matter?

Bartali B. et al. InCHIANTI Study – Unpublished (please , do not cite)
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-producing cells and biological activities of IL-6. 



-6R is present in cells sensible to IL-6 
sociated with a signal-transducing 
embrane protein gp130
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-6R is present in cells sensible to IL-6 
sociated with a signal-transducing 
embrane protein gp130

e complex IL-6/IL-6R induces the 
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ansducing membrane and initiation of 
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IL-6 Signaling
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IL-6 Transsignaling
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Discriminative Power for RA (n=136) vs. Age- and BMI-
atched Controls (BLSA) for Different Inflammatory Markers

The IL-6 Pathway 
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Controls
4 mg/kg humanized anti–interleukin-6 receptor antibody (MRA)
8 mg/kg humanized anti–interleukin-6 receptor antibody (MRA)
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The following only used eventually to 
address questions.



↑ Anaerobic Lactobacilli
↑ Bifidobacteria

↑ Enterobacteriaceae
↑ Gram Negative Bacteria

↑ Endotoxin

↓ Intestinal Barrier

INFLAMMASOME

Caspase-1

Proinflammatory Cytokines

C-Reactive Protein

NF-kB

Toll-Like Receptors
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