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1. Fatty acids -
2. Phospholipids Basic LIPID
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1. Mechanisms of Formation - Enzymatic

Phospholipid 2 PLA2 - Cyclooxygenase (1,2)/Lipoxygenase (12/15, 5)
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1. Mechanisms of Formation — Free Radical-Based
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Hydroperoxides can be formed enzymatically - usually S-enantiomers
Free-radical catalyzed hydroperoxides are racemic
Usually formed on glycerol backbone (phospholipid/triglyceride)



The multiplicity of potential lipid peroxidation products...

Open Chain — Hydroperoxides/Hydroxy Fatty acids, Aldehydes, Ketones
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Biological Effects of LOOH Products

Response
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Mechanisms of Biological Response
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Chemical Reactivity @

4-ONE vs HNE
Electrostatic Potential HOMO Model
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HNE/4-ONE protein adducts induce an auto-immune
response with resulting antibodies recognizing DNA
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Alkylation to Signaling
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Lipid Peroxidation of n-3 vs n-6 PUFA

Evolutionary Aspects and Disease

Fatty acid intake in human diet has changed, our species developed in a richer, n-3 environment
Increase in n-6 consumption, Decrease in n-3 consumption
150 yrs ago, n-6:n-3 ratio=2: 1
Today, n-6:n-3 ratio =20 : 1

n-3 derived lipid oxidation products (in some cases):
Anti-inflammatory, vasodilatory 4
PGl; vasodilatory Trones
TxB3 no activity
DHA/LOX-derived resolvins are anti-inflammatory

- Saturated
n-3 cyclopentenones are anti-inflammatory
EPA - competitive inhibitor of COX for arachidonate n-6
SR n-3 \
(EPA/DHA)

>

150 years ago time today

Thus, perhaps the pathological, n-6 lipid peroxidation pathways we are
studying developed in an environment in which n-3 lipid peroxidation was
physiologically essential, not pathological.



n-3 vs n-6
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1. Lipid oxidation is an enzymatic and non-enzymatic event
+ COX, LOX, P450, Free-radical
2. A number of biologically active products are formed
* Protein alkylation and signaling mechanisms
3. Data indicate opposing effects of n-3 vs n-6 LOOH products

 F5-IsoPs vs F,-IsoPs



Lipid peroxidation general n-3 and disease
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