
LIPIDS



 Lipids are a class of biological molecules defined by low solubility in water and high 
solubility in nonpolar solvents.

 Energy storage

 Key components of membranes

 Signal molecules in biological systems

 Lipids as Cofactors, and Pigments



Fatty Acids

Fatty Acids Are Hydrocarbon Derivatives















Fatty acids: C14 – C36
Alcohol: C16 – C30





























Eicosanoids



Eicosanoids Carry Messages to Nearby Cells

They are known to be involved in reproductive function; in the inflammation, fever, and
pain associated with injury or disease; in the formation of blood clots and the regulation
of blood pressure; in gastric acid secretion; and in a variety of other processes important
in human health or disease.



All eicosanoids are derived from arachidonic acid (20:4(Δ5,8,11,14))

Greek eikosi, “twenty



Prostaglandins (PG)
Prostaglandins (PG) contain a five-

carbon ring originating from the chain of 

arachidonic acid. 

Their name derives from the prostate gland, 

the tissue from which they were first isolated.

Two groups of prostaglandins were 

originally defined: PGE, for ether-soluble, 

and PGF, for phosphate ( fosfat in Swedish) 

buffer–soluble. Each group contains 

numerous subtypes, named PGE1, PGE2, and 

so forth.





Prostaglandins act in many tissues by regulating the synthesis of the

intracellular messenger 3,5-cyclic AMP (cAMP). Because cAMP mediates

the action of diverse hormones, the prostaglandins affect a wide range of

cellular and tissue functions.

Some prostaglandins stimulate contraction of the smooth muscle of the 

uterus during menstruation. 

Others affect blood flow to specific organs, the wake-sleep cycle, and the 

responsiveness of certain tissues to hormones such as epinephrine and 

glucagon. 

Prostaglandins in a third group elevate body temperature (producing 

fever) and cause inflammation and pain.

Prostaglandins (PG)



Thromboxanes

The thromboxanes have a six-membered ring containing an ether. 

They are produced by platelets (also called thrombocytes) and act in the formation 

of blood clots and the reduction of blood flow to the site of a clot.



The nonsteroidal anti-inflammatory drugs (NSAIDs)— aspirin, ibuprofen, and

meclofenamate, inhibit the enzyme prostaglandin H2 synthase (also called

cyclooxygenase or COX), which catalyzes an early step in the pathway from

arachidonate to prostaglandins and thromboxanes



Leukotrienes

Contain three conjugated double bonds.

They are powerful biological signals. For example, leukotriene D4,

derived from leukotriene A4, induces contraction of the muscle lining

the airways to the lung. Overproduction of leukotrienes causes

asthmatic attacks.

Leukotriene synthesis is one target of antiasthmatic drugs such

as prednisone.

The strong contraction of the smooth muscles of the lung that

occurs during anaphylactic shock is part of the potentially fatal

allergic reaction in individuals hypersensitive to bee stings, penicillin,

or other agents



Steroid Hormones Carry 
Messages between Tissues



Steroids are oxidized derivatives of sterols; they have the sterol nucleus but lack the alkyl 
chain attached to ring D of cholesterol, and they are more polar than cholesterol.



Cortisol is a steroid hormone that is produced by the adrenal glands in a response to stress.







Vitamin D is Hormone Precursor



Vitamin D3 (cholecalciferol): is not itself biologically active, but it is converted by

enzymes in the liver and kidney to 1,25-dihydroxycholecalciferol, a hormone that

regulates calcium uptake in the intestine and calcium levels in kidney and bone.

Vitamin D2 (ergocalciferol) is a commercial product formed by UV irradiation of the

ergosterol of yeast.

Vitamin D2 is structurally similar to D3, with slight modification to the side chain

attached to the sterol D ring. Both have the same biological effects, and D2 is commonly

added to milk and butter as a dietary supplement.



Vitamin A is Hormone Precursor hormone

visual pigment

Cleavage of β-carotene yields two molecules of vitamin A1 (retinol).
Retinoic acid is the active ingredient in the drug tretinoin (Retin-
A), used in the treatment of severe acne and wrinkled skin.



Vitamins E and K Are Oxidation-Reduction Cofactors

contain a substituted aromatic ring and a long isoprenoid side chain

biological antioxidants (The aromatic ring reacts with and destroys the most reactive forms of 
oxygen radicals and other free radicals, protecting unsaturated fatty acids from oxidation and 
preventing oxidative damage to membrane lipids, which can cause cell fragility)



Vitamin K1 (phylloquinone) is found in green plant leaves

Vitamin K2 (menaquinone), is formed by bacteria residing in the vertebrate intestine

Vitamins E and K Are Oxidation-Reduction Cofactors














