-----------------------------------------------------------------------------------------Eicosanoids


Eicosanoids

Definition:

Eicosanoids are oxidation products of linoleic , arachidonic or higher unsaturated fatty acids.

They have hormonal like action but differ from true hormones in:

1- They act locally "paracrine " not pass through the circulation to reach the target tissues.

2- They produced by most of tissues , not by specialized glands.

3- They are degraded at site of their action and not stoed.
Classification of Eicosanoids:


                                  Eicosanoids

I- Prostanoids                                                     II-Leukotrienes &Lipoxins


Prostacyclins(PGI2)               Thromboxane A2"TXA2"          Prostaglandins(PGs)    
Biological functions

1- Prostacyclins"PGI2" :

· Produced by vascular endothelium.

· It increase cAMP production.

· Cause vasodilatation.

· Prevent platelet aggregation.

· Cytoprotective.

2- Thromboxane A2"TXA2":

· Produced by platelets.

· It decrease cAMP production.

· It causes vasoconstriction. 

· Stimulates platelet aggregation & thrombosis.

· Cytotoxic and implicated in inflammation and ulcers.

3- Prostaglandins:

· They increase cAMP in most tissues but decrease it in renal and adipose tissues.

· PGD2 is a potent sleep promoting substance.

· Role in inflammation: PGs are natural mediators of inflammation due to their chemotactic and vasodilator effect.

· Role in gastric acid secretion and peptic ulcer: PGs inhibit gastric acid secretion in patients with peptic ulcer and promote healing of peptic ulcer.

· Role in reproduction: 

· PGF2α: Induces labor.

·  PGE: required for male fertility.

· Role in regulation of systemic pressure: 

· PGE,I,A: cause vasodilatation , so they decrease systemic blood pressure.

·  Other PGs: cause vasoconstriction , so they increase systemic blood pressure.

· Role in platelet aggregation & Thrombosis:

· PGI2 " prostacyclins" : inhibits platelet aggregation and thrombosis.

·   PGE2&TXA2: Stimulate platelet aggregation and thrombosis.

4- Leukotrienes " LTs":

LTB4: 

· Has chemotactic effect on leucocytes mainly neutrophils & esinophils  to the site of inflammation and stimulate their aggregation.

· Also stimulate lysosomal enzymes release and superoxide generation in neutrophils

LTC4 , LTD4 &LTE4:

· They are called slow reactant substances of anaphylaxis"SRS-A".

· They cause vasodilatation , smooth muscle contraction e.g. bronchoconstriction & increase mucous production & increase vascular permeability and fluid leakage from small blood vessels.

5- Lipoxins"LXs"e.g.LXA4 , LXB4:

·    Stimulate leucocyte chemotaxis without aggregation .
·      They inhibit natural killer cell mediated cytotoxicity .
·      They inhibit superoxide generation.
·     They have high affinity to cystenyl leukotrienes receptor-1 " CYSLT-1" (to which LTC4 , D4  & E4 bind to mediate their effects) & antagonize its effect.

·     LXA4: 

· It inhibits leucocyte dependant inflammation.

· Promote resolution of inflammation.

So lipoxin analogues now under trial for oral therapy of crhon's disease due to its potent anti-inflammatory and immunomodulatory effects. 
Polyunsaturated  fatty acids(PUFAs)
Definition:
 These are fatty acids which contain more than one double bond , some of them are essential i.e.  the body can't synthesize them and so they should be supplied in diet because they are important for normal growth and metabolism.

Sources:

· Code liver oil

· Plant oils e.g. corn oil , cotton seed oil  & olive oil. 

Classification:

PUFAs are classified according to the position of the first double bond from the terminal methyl group into:-

1- ω3 Family:

In which the first double bond located three carbon atoms from the terminal methyl group.
Examples:

· α-Linolenic acid " essential fatty acid". 

· DHA " Docosahexaenoic acid. "not essential fatty acid"
· Clupandonic acid. " not essential fatty acid"
2- ω6 Family:
In which the first double bond located six carbon atoms from the terminal methyl group.
Examples:

· Linoleic acid " essential fatty acid".

· γ-linolenic acid. "not  essential fatty acid"
· Arachidonic acid. " not essential fatty acid"
3- ω9 Family:
In which the first double bond located nine carbon atoms from the terminal methyl group.
Examples:

· Oleic acid. "not essential fatty acid"
Functions of PUFAs:
1- Prevention and treatment of fatty liver : as they are lipotropic factors that enter in the structure of phospholipids which bind apolipoproteins in liver to form lipoprotein to be secreted into the plasma.
2- Prevention and treatment of atherosclerosis , hypercholestraemia and coronary artery disease through:

a. Enhance mobilization of cholesterol esters to the liver.

b. Increase hepatic LDL receptors and decrease LDL uptake by macrophages.

c. Enhance conversion of cholesterol into bile acids.
3- Acts as  intrinsic factors needed for blood coagulation.

4- Important for health of retina and vision.

5- Important for health of skin , normal growth and reproduction.

6- They are precursors for eicosanoids biosynthesis.

7- They produce energy on their oxidation.

8- They enter in structure of cellular and subcellular membranes and they are required for phospholipids transport.
Clinical aspects:
1- DHA " Docosahexaenoic acid" : it is synthesized from α-linolenic acid or supplied directly in fish oil . It is presents in high concentrations in cerebral cortex , retina , testis & sperms .It is important for normal development of brain and retina.Patients with retinitis pigmentosa show low levels of DHA.

2- Abnormal metabolism of PUFAs occur in several diseases: such as

· Cystic fibrosis.

· Liver cirrhosis.

· Crohn's disease.

· Acrodermatitis enteropathica.

· Sjogren Larsson syndrome.

· Neuronal degeneration.

· Zellweger's  syndrome.  
3. Trans-unsaturated fatty acids are implicated in hypercholestremia , coronary artery disease and atherosclerosis : 
· These type of fatty acids are present in the partially hydrogenated vegetable oils such as margarine.

· They compete essential fatty acids and exaggerate their deficiency.

· They increase plasma lipoprotein (a) which is atherogenic through enhance the formation of atherosclerotic plaque and decrease the fibrinolysis leading to atherothrombosis.
4. Deficiency of PUFAs lead to:
· Fatty liver.

· Impaired lipid transport.

· Dermatitis.

· Poor growth , decrease reproductive capacity , decrease resistance to stress , increase susceptibility to infections.
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