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Fig.1. The developmental process of allergic asthma and the regulatory function of LCPUFA-derived
eicosanoids. AA, arachidonic acid; DHA, docosahexaenoic acid, EPA, eicosapentaenoic acid; GLA,
g-linolenic acid; LCPUFA, long-chain polyunsaturated fatty acid; Ig, immunoglobulin; IL, interleukin; LT,
leukotriene; PAF, platelet-activating factor; PG, prostaglandin; Th, T helper; TX, thromboxane.
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Fig.2. Interactions between distinct w3 and w6 fatty acids within the metabolic LCPUFA pathway with
consequences on AA-derived eicosanoid metabolism. Supplementation with SDA, EPA, DHA, and GLA can affect
AA metabolism. In detail, GLA competes with AA for phospholipase A2 and COX. DGLA, which is synthesized
from GLA and a 15-hydroxyl derivative of DGLA, blocks the transformation of AA into leukotrienes. Furthermore,
SDA can block 5-LOX and epoxide hydrolase and hinder AA-derived eicosanoid generation. EPA is able to inhibit
A-5 desaturase and thus the conversion from DGLA to AA. Additionally, EPA and DHA decrease the AA
eicosanoid pool by interfering with the desaturase, elongase, and oxygenase system of the AA-associated eicosanoid
metabolic pathway. AA, arachidonic acid; ALA, o-linolenic acid; COX, cyclooxygenase, DGLA, dihomo-y
-linolenic acid; DHA, docosahexaenoic acid; DPA, docosapentaenoic acid; EPA, eicosapentaenoic acid; GLA, y
-linolenic acid; LA, linolenic acid; LOX, lipoxygenase; LCPUFA, long-chain polyunsaturated fatty acid; SDA,
stearidonic acid.
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Fig.3. Lipid mediators derived from omega-6 (w-6) and omega-3 (w-3) fatty acids.
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Fig.4. Diagrammatic representation of sources of oxidative stress in asthma and the intracellular and extracellular
antioxidants and enzymes that counter oxidative stress. The NADPH oxidase of eosinophils (E), neutrophils (N)
and alveolar macrophages (AM) in the airways of asthmatic patients produces superoxide anion which undergoes
dismutation to H202. Neutrophil myeloperoxidase (MPO) catalyses the reaction of H202 with Cl. to generate
HOCI, while eosinophil peroxidase (EPO) catalyses the formation of HOBr. In the presence of Fe2+, H202 also
undergoes a Fenton reaction to produce hydroxyl radicals. These reactive oxygen species initiate peroxidation of
poly-unsaturated fatty acids in cell membranes resulting in the formation of isoprostanes and other products of
lipid peroxidation. Superoxide also reacts with NO. produced by airway epithelial (AE) cells and AM to form
peroxynitrite, which may inactivate proteins such as SOD by nitrating tyrosine residues. NO. enters the airway
lumen (AL) and is detected in the exhaled breath of asthmatic patients. NO. also reacts with glutathione (GSH)
to form S-nitrosoglutathione (GSNO) which has a bronchodilating effect on smooth muscle (SM).
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