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Release of Endotoxin
Following Lysis of E. Coli

Flynn et al. Infect Immun. 1988;56:2760-2767.
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Role of Neutrophil Phenotypes in Sepsis

A Patients with proinflammatory neutrophil phenotypes have
worse clinical outcome from sepsis

A Proinflammatory phenotype characterized by:
I Increased activation of NF-kB, p38, and/or Akt at baseline

I Increased activation of NF-kB, p38, and/or Akt after
exposure to LPS

A Such data suggest that patients with preexistent
proinflammatory neutrophil phenotypes characterized by
enhanced activation of NF-kB, p38, Akt, and other signaling
pathways will have more severe pulmonary and multiorgan
Injury and a worse clinical course




LPS Induced p38 MAP Kinase
Signaling
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Inhibition of p38 Decreases LPS Induced
Neutrophil Migration into the Airways
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Nick, et al.J Immunol 2000:; 164: 215P159.



P38 Inhibition Does Not Affect LPS
Induced Neutrophil Accumulation In
the Lungs

MPO (U/g lung)
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Nick, et al.J Immunol 2000; 164: 215P159.



LPS Induced p38 Phosphorylation Does Not Predict
the Severity of Clinical Course in Sepsis Induced ALI
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P13-K In Cellular Activation
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Inhibition of PI3-K Diminishes LPS-
Induced NF-kB Activation In
Neutrophils
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Yum et al. J Immunol167:66016608,2001.



Inhibition of PI3-K Diminishes TLR2
Induced Cytokine Expression and Akt
Activation
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TLR2 Induced Activation of p38 and ERK
Are Dependent on PI3-K
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Endotoxemia-Induced Lung Injury
IS Reduced in PI3-Kg-/- Mice
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Increased LPS Induced Akt Activation Predicts More
Severe Clinical Course In ALI
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Structure of NF-kB

NF-kB: Nuclear factor kappa-B.



NF-kB Activation

Upstream signals, LPS,
Bacterial DNA,
— Peptidoglycans,
Lipotechoic acid,
Reactive Oxygen
Intermediates, Cytokines

Phosphorylation
ubiquitinylation
degradation

Cytoplasm



Target Genes for NF-kB

A Chemokines A Coagulation factors

i MIP-1a I Tissue factor

i MIP-2 | ;I;]lrs]isgjiteofractor pathway

I1L-8 A Cell adhesion molecules
A Cytokines " ICAM-1

I TNF-a I VCAM-1

T IL-1b I ELAM-1

i IL-6 A Others

I Nitric oxide synthase
I Cyclooxygenase-2

MIP = macrophage inflammatory protein; TNF = tumor necrosis factor; IL = interleukin;
ICAM = intercellular adhesion molecule; VCAM = vascular adhesion molecule; ELAM = endothelial
leukocyte adhesion molecule.

Abraham et al. Crit Care Med. 2000;28(suppl):N100-N104.



Relationship between NFkB Activation
and Survival of Septic Patients
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Bohrer et al, JCI| 100:97285,1997



Increased LPS Induced NFkB Activation is Associated with a
More Severe Clinical Course in Sepsis Induced ALl
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Antioxidants Inhibit Nuclear Translocation o
NF-kB in LPS Stimulated Neutrophils
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Asehnoune et al. J Immunol 172:2522004
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Antioxidants prevent LPS-induced increases
In IKK b kinase activity
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Asehnoune et al. J Immunol 172:2522004



Antioxidants inhibit IRAK -1 and IRAK -4
kinase activities in LPSstimulated
neutrophils

Asehnoune et al. J Immunol 172:2522004



