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Molecular Mechanisms of Neutrophil Activation in Acute Lung Injury

Ho-Kee Yum, M.D.

Department of Internal Medicine, School of Medicine, Inje University, Seoul, Korea

Abbreviations : Akt/PKEB protein kinase B, AL{ acute lung injury, ARDS acute respiratory distress
syndrome, CREB C-AMP response element binding protein, ERK extracelluar signal-related kinase, fMLP
fMet-Leu-Phe, G-CSF granulocyte colony-stimulating factor, 7L interleukin, ILK integrin-linked kinase,
JNK Jun N-terminal kinase, LPS lipopolysaccharide, MAP mitogen-activated protein, MEK MAP/ERK
kinase, MIP-2 macrophage inflammatory protein-2, MMP mafrix metalloproteinase, MPO
myeloperoxidase, NADPH nicotinamide adenine dinucleotide phosphate, NE neutrophil elastase, NF-xB
nuclear factor-kappa B, NOS nitric oxide synthase, p38 MAPK p38 mitogen activated protein kinase, PAF
platelet activating factor, PAKs p2l-activated kinases, PMN polymorphonuclear leukocytes, PI3-K
phosphatidylinositol 3-kinase, PvK proline-rich tyrosine kinase, KOS reactive oxygen species, TNF-a
tumor necrosis factor-a. (Tuberculosis and Respiratory Diseases 2002, 53:595-611)
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Fig. 1. Neutrophil accumulation in the lung
after hemorrhage (HEM) and Lipopoly -
saccharide (ILPS) induced acute lung
injury mouse model. (unpublished data,
Yum, et al, ATS & ALA 2001, The
97th international conference, abstract).

Fig. 2. Accumualtion of neutrophils in the mi-
crovasculature of the lung is the hall-
mark of LPS induced acute lung injury
model in mouse. (H&E stain X 100)
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Fig. 3. Myeloperoxidase (MPO) activity in lungs
of mice one to 48 hours after LPS was
injected. (+p<0.01 versus control, Parsey
et al. JI 160:1007-1013, 1998)
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~— Molecular mechanisms of neutrophil activation in acute lung injury —
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Fig. 4. Activation of nuclear factor kB (NF-k
B). Adopted from Fishman AP, Elias
JA, Fishman JA, Grippi MA, Kaiser LR,
Senior RM, editors. Fishman's Pulmo-
nary Diseases and disorders 3rd ed. vol
2, New York, McGraw-Hill, Inc.; 1998.
p. 2544
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Fig. 5. mRNA levels for IL-1B in lung and
peripheral blood neutrophil after endo-
toxemia. (J Immunol 163:954-962, 1999)
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Table 1. Major components of neutrophil granules
Azurophilic granules cathepsin G, D
elastase, proteinase 3
azurocidin (CAP-37)
bacterial permeability increasing protein (BPI)
defensins, myeloperoxidase

Specific granules metalloproteinases {collagenase, gelatinase)
lactoferrin, cathelicidin
Tertiary granules gelatinase

NADPH-derived oxidants hydrogen peroxide (Hx0y)
superoxide anion (O)
hydroxyl radicals {(-OH")

Others acid phosphatase, phospholipase A
B-glucosaminidase, B-glucuronidase
arylsulfatase, 54-nucleotidase
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o] H F7F HET F7ME wHEdd dE o selectin family, B-2 integrin subfamily, E, P, ¢}
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— Molecular mechanisms of neutrophil activation in acute lung injury —
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Fig. 7. Mechanism of neutrophil migration (Ann Rev Physiol 57:827-872, 1995).
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— Molecular mechanisms of neutrophil activation in acute lung injury —
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Fig. 8. Schematic diagram of intracellular signal transduction of neutrophil activaton in acute

hing injury.
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— Molecular mechanisms of neutrophil activation in acute lung injury —
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