
 
 
 
 
 
 

Lipids                                                     Lec 6 

هاله  د.                                                                          

Lipids are compounds that are soluble in organic solvents,such as 

ether chloform and insoluble in water.                                           

Function of lipids           

*Energy storage 

Triglycerides, stored in adipose tissue, are a major form of energy 

storage both in animals and plants. The fat cell, is designed for 

continuous synthesis and breakdown of triglycerides in animals, 

with breakdown controlled mainly by the activation of hormone-

sensitive enzyme lipase The complete oxidation of fatty acids 

provides high caloric content, about 9 kcal/g, compared with 

4 kcal/g for the breakdown of carbohydrates and proteins.  

*as structural components of cell membranes, and as 
important signaling molecules. The membrane that 

surrounds a cell is made up of proteins and lipids. 

Depending on the membrane’s location and role in the body. 

 

http://en.wikipedia.org/wiki/Calorie#Kilogram_and_gram_calories
http://en.wikipedia.org/wiki/Carbohydrate
http://en.wikipedia.org/wiki/Protein


 
 
 
 
 
 

 

 

*Lipids are also used as hormones that play roles in 
regulating our Physiology (metabolism).  

*Other are vitamins; required for process such as blood 
clotting , proper bone development and vision (they are lipid 
soluble vitamins such as vitamins A,D,E and K). 

*Tissue immunity. 

Classification of lipids 

Lipids are classified into three types,                                                             

1- Simple lipids; ester of fatty acid (FA) ₊ alcohols 

a- Fats ; of fatty acid (FA) ₊ glycerol 

b- Waxes; of fatty acid (FA) ₊ alcohols₊0ther than glycerol 

2- Compound lipids; of fatty acid (FA) ₊ alcohols₊ other group 

a- Phospholipids;(FA ₊glycerol or other alcohol₊nitrogenous 

base₊phosphoric acid 

b- Glycolipids (sphengol₊FA₊carbohydrate) 

c- Lipoprotein (contain both lipid and protein) 

d- Terpenes (polymer of the 5-hydrocarbon isoprene) 

e- Other 

3- Derived lipids(substance derived from the above groups by 

hydrolysis) such as FA,sterol,others. 

 

 



 
 
 
 
 
 

 

 

Lipids can be classified into two classes 
1- Saponifiable lipids; that undergo alkaline hydrolysise such 

as 

a- Triacylglycerol   b- waxes and polar lipds  c-

phosphoglyceride d- sphingolipids 

2- non Saponifiable lipids; that do not undergo alkaline 

hydrolysise such as 

a- steroid      b- terpenes     c-prostaglandins 

Lipids can be subdivided into four main groups: 
1- Fatty acid; a- saturated  F A   , B- unsaturated F A 
2- Glycerides; a- neutral glycerides , b- phosphoglycerides. 
3- Non glyceride lipids; a- waxes b- steroids  c- sphengolipids 
4- Complex lipids; lipoproteins. 

 

 

 

 

 

 

 

 



 
 
 
 
 
 

 

 

FATTY ACIDS ARE ALIPHATIC 

CARBOXYLIC ACIDS 

Fatty acids occur mainly as esters in natural fats and oils 

but do occur in the unesterified form as free fatty 

acids, a transport form found in the plasma. Fatty acids 

that occur in natural fats are usually straight-chain derivatives 

containing an even number of carbon atoms. 

The chain may be saturated (containing 

no double bonds). 

 

 

Unsaturated Fatty Acids Contain One 

or More Double Bonds 

unsaturated (containing one or more double 

bonds) such as:- 

CH3CH2CH2CH2CH2CH2CH2CH2CH= CH(CH2)7COOH 



 
 
 
 
 
 

 

Fatty acids may be further subdivided as follows: 

(1) Monounsaturated (monoethenoid, monoenoic) acids, 

containing one double bond 

(2) Polyunsaturated (polyethenoid, polyenoic) acids, 

containing two or more double bonds. 

 (3) Eicosanoids: These compounds, derived from 

eicosa- (20-carbon) polyenoic fatty acids, comprise 

the prostanoids, leukotrienes (LTs), and 

lipoxins (LXs). Prostanoids include prostaglandins 

Essential fatty acids(EFA) 

Essential fatty acids, or EFAs, are fatty acids that humans and 

other animals must ingest because the body requires them for good 

health but cannot synthesize them.The term "essential fatty acid" 

refers to fatty acids required for biological processes, and not those 

that only act as fuel. 

Only two EFAs are known for humans: alpha-linolenic acid (an 

omega-3 fatty acid) and linoleic acid (an omega-6 fatty acid).
[2][3][4]

 

Other fatty acids that are only "conditionally essential" include 

gamma-linolenic acid (an omega-6 fatty acid), lauric acid (a 

saturated fatty acid), and palmitoleic acid (a monounsaturated fatty 

acid 

http://en.wikipedia.org/wiki/Fatty_acid
http://en.wikipedia.org/wiki/Biosynthesis
http://en.wikipedia.org/wiki/Alpha-linolenic_acid
http://en.wikipedia.org/wiki/Omega-3_fatty_acid
http://en.wikipedia.org/wiki/Linoleic_acid
http://en.wikipedia.org/wiki/Omega-6_fatty_acid
http://en.wikipedia.org/wiki/Essential_fatty_acid#cite_note-1
http://en.wikipedia.org/wiki/Essential_fatty_acid#cite_note-1
http://en.wikipedia.org/wiki/Essential_fatty_acid#cite_note-3
http://en.wikipedia.org/wiki/Gamma-linolenic_acid
http://en.wikipedia.org/wiki/Lauric_acid
http://en.wikipedia.org/wiki/Palmitoleic_acid


 
 
 
 
 
 

  

 Dry skin (e.g., feet/face/general)  

 Scaly or flaky skin (e.g., legs)  
 Dry eyes  
 Diffuse hair loss (in infants)  
 Excessive thirst  
 Allergic (e.g., eczema/asthma/hay fever/hives)  
 Failure of growth and an increase in the metabolic rate 
 Surgical patients who are maintained on glucose-amino 

acid solution for prolonged period develop EFA 
deficiency . signs and symptoms in these cases 
include; anemia, hair loss, sparse hair growth ,dry scaly 
skin, etc. An oral or intravenous administration of 
lionleic acid. Is necessary to correct these 
problems(10g\day). 

 

Reaction of fatty acid:- 

1- esterfication 

 

Fatty acid       alcohol                 ester 

 

 



 
 
 
 
 
 

2- reaction of double bonds of FA 

A- Unsaturated fatty acids may be converted to saturated fatty 

acids by the relatively simple hydrogenation reaction. 

Recall that the addition of hydrogen to an alkene 

(unsaturated) results in an alkane (saturated). 

 

 

 

b- Oxidation of double bounds   

Alkenes are oxidized with a large number of oxidizing agents. In the 

presence of oxygen, alkenes burn with a bright flame to produce carbon 

dioxide and water. Catalytic oxidation with oxygen or the reaction with 

percarboxylic acids yields epoxides. Reaction with ozone in ozonolysis leads 

to the breaking of the double bond, yielding two aldehydes or ketones 

R1-CH=CH-R2 + O3 → R1-CHO + R2-CHO + H2O 

http://en.wikipedia.org/wiki/Organic_oxidation
http://en.wikipedia.org/wiki/Oxidizing_agent
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Carbon_dioxide
http://en.wikipedia.org/wiki/Catalytic
http://en.wikipedia.org/wiki/Percarboxylic
http://en.wikipedia.org/wiki/Epoxide
http://en.wikipedia.org/wiki/Ozonolysis
http://en.wikipedia.org/wiki/Aldehyde
http://en.wikipedia.org/wiki/Ketone


 
 
 
 
 
 

c- Peroxidation of fatty acid 

Lipid peroxidation refers to the oxidative degradation of lipids. It is the 

process in which free radicals "steal" electrons from the lipids in cell 

membranes, resulting in cell damage. This process proceeds by a free 

radical chain reaction mechanism. It most often affects polyunsaturated 

fatty acids, because they contain multiple double bonds in between which 

lie methylene -CH2- groups that possess especially reactive hydrogens. As 

with any radical reaction, the reaction consists of three major steps: 

initiation, propagation, and termination. 

 

Living cells do provide protection against this by 

glutathione,vitamine E,and ascorbic acid as 

antioxidant,preventing the damage. 

 

 

http://en.wikipedia.org/wiki/Redox
http://en.wikipedia.org/wiki/Lipid
http://en.wikipedia.org/wiki/Radical_(chemistry)
http://en.wikipedia.org/wiki/Cell_membranes
http://en.wikipedia.org/wiki/Cell_membranes
http://en.wikipedia.org/wiki/Chemical_reaction
http://en.wikipedia.org/wiki/Polyunsaturated
http://en.wikipedia.org/wiki/Fatty_acids
http://en.wikipedia.org/wiki/Methylene
http://en.wikipedia.org/wiki/Hydrogen
http://upload.wikimedia.org/wikipedia/commons/9/9e/Lipid_peroxidation.svg


 
 
 
 
 
 

c- Reaction of alkaline:- 

Soap is produced by a saponification or basic hydrolysis 

reaction of a fat or oil. Currently, sodium carbonate or sodium 

hydroxide is used to neutralize the fatty acid and convert it to 

the salt. 

General overall hydrolysis reaction: 

fat + NaOH ---> glycerol + sodium salt of fatty acid 

 

 

 

 

 

 

 

 

 

                                                                                       



 
 
 
 
 
 

 Waxes                                                      Lec 7 

                                                        د.هاله

      Are ester of fatty acids and long chain monohydroxy alcohols. 

The acid and alcohols usually found in waxescontain an even 

number of carbone atoms between 26 and 34. 

      All waxes are insoluble in water 

 

    Waxes are found in both plants and animals, some times the 

alcohols part of a wax is a steroid such as lanolin is an example of 

such an ester that is widely used in cream, and ointment. It is a 

mixture of fatty acid esters of the steroid lanosterol. 

Glycerides     

Glyceride:-   are esters formed from glycerol and fatty acids.  

Glycerol has three hydroxyl functional groups, which can be esterified with 

one, two, or three fatty acids to form monoglycerides, diglycerides, and 

triglycerides. 

 

http://en.wikipedia.org/wiki/Ester
http://en.wikipedia.org/wiki/Glycerol
http://en.wikipedia.org/wiki/Fatty_acid
http://en.wikipedia.org/wiki/Hydroxyl
http://en.wikipedia.org/wiki/Functional_group
http://en.wikipedia.org/wiki/Monoglyceride
http://en.wikipedia.org/wiki/Diglyceride
http://en.wikipedia.org/wiki/Triglyceride
http://upload.wikimedia.org/wikipedia/commons/e/e8/Cetyl_palmitate.png


 
 
 
 
 
 

Triglyceride 

      is an ester derived from glycerol and three fatty acids. There are many 

triglycerides, depending on the oil source, some are highly unsaturated, 

some less so. 

      Unsaturated fats have a lower melting point and are more likely to be 

liquid. Saturated fats have a higher melting point and are more likely to be 

solid. 

*One of the very important functions of triglycerides and, even 

more so, the related phospholipids is that they contribute to the 

structure of membranes by the formation of a lipid bilayer. 

*All fats, including triglycerides, are a highly concentrated source of 

energy, but they are the body's second choice because they are 

more difficult than carbohydrates to convert into energy. When fats 

are catabolized (broken down to be used for energy), the body only 

uses half of the fat calories. Any calories that are not immediately 

used turn into triglycerides to be stored as adipose tissue throughout 

the body until needed for energy. 

 

Phosphoglycerides:- 

      Phospholglycerides are esters of only two fatty acids, 

phosphoric acid and a trifunctional alcohol - glycerol . The fatty 

acids are attached to the glycerol at the 1 and 2 positions on 

glycerol through ester bonds.  

      Heating of an acidic aqueous solution of 

Phospholglycerides  hydrolyzes them to produce two fatty 

http://en.wikipedia.org/wiki/Ester
http://en.wikipedia.org/wiki/Glycerol
http://en.wikipedia.org/wiki/Fatty_acids


 
 
 
 
 
 

acid,glycerol,phosphoric acid and alcohol(the alcohol may be 

serine,ethanolamine,inositol or choline 

 

 
 
Phospholipids are major components in the lipid bilayers of cell membranes. 

There are two common phospholipids: 

Lecithin is also a major component in the lipid bilayers of cell 

membranes. 

Lecithin contains the ammonium salt of choline joined to the 

phosphate by an ester linkage. The nitrogen has a positive charge, 

just as in the ammonium ion. In choline, the nitrogen has the 

positive charge and has four methyl groups attached. 

http://www.elmhurst.edu/~chm/vchembook/553bilayer.html


 
 
 
 
 
 

 

 

Cephalins are phosphoglycerides that contain ehtanolamine or the 

amino acid serine attached to the phosphate group through 

phosphate ester bonds. 

Cephalins are found in most cell membranes, particularly in brain 

tissues. They also important in the blood clotting process as they 

are found in blood platelets. 

 

 



 
 
 
 
 
 

 

Nonglyceride lipids 

Sphengolipids :-   

are derivatives of the lipid sphingosine.  

Sphingosine has a long hydrocarbon tail, and a polar domain that includes 

an amino group.  

Sphingosine may be reversibly phosphorylated to produce the signal 

molecule sphingosine-1-phosphate.  

 

 

 

 

 

 

   The sphengolipids include the sphengomyline and 

glycosphengolipids . 

    Sphengomyline is a type of sphingolipid found in animal 

cell membranes, especially in the membranous myelin 

sheath that surrounds some nerve cell axons. It usually 

consists of phosphorylcholine and ceramide.  

http://en.wikipedia.org/wiki/Sphingolipid
http://en.wikipedia.org/wiki/Cell_membranes
http://en.wikipedia.org/wiki/Myelin_sheath
http://en.wikipedia.org/wiki/Myelin_sheath
http://en.wikipedia.org/wiki/Nerve_cell
http://en.wikipedia.org/wiki/Axons
http://en.wikipedia.org/wiki/Phosphorylcholine
http://en.wikipedia.org/wiki/Ceramide
http://upload.wikimedia.org/wikipedia/commons/a/a7/Sphingolipid.png


 
 
 
 
 
 

    

 

 

Glycosphengolipids:- 

are a subtype of glycolipids containing the amino alcohol 

sphingosine. They include:  

 Cerebrosides 
 Gangliosides 
 Globosides 

http://en.wikipedia.org/wiki/Subtype
http://en.wikipedia.org/wiki/Glycolipids
http://en.wikipedia.org/wiki/Amino_alcohol
http://en.wikipedia.org/wiki/Sphingosine
http://en.wikipedia.org/wiki/Cerebroside
http://en.wikipedia.org/wiki/Ganglioside
http://en.wikipedia.org/wiki/Globoside


 
 
 
 
 
 

 

 

 

Gangliosides:- 

             is a molecule composed of a glycosphingolipid (ceramide 

and oligosaccharide) with one or more sialic acids (e.g. n-

acetylneuraminic acid, NANA) linked on the sugar chain. First 

isolated from membrane of nerve tissue, gangliosides are found 

are found in most tissues of the body. 

 

 

http://en.wikipedia.org/wiki/Glycosphingolipid
http://en.wikipedia.org/wiki/Ceramide
http://en.wikipedia.org/wiki/Oligosaccharide
http://en.wikipedia.org/wiki/Sialic_acid
http://en.wikipedia.org/wiki/N-acetylneuraminic_acid
http://en.wikipedia.org/wiki/N-acetylneuraminic_acid
http://en.wikipedia.org/wiki/Sugar_chain


 
 
 
 
 
 

                                                                         

                                                                                                                                                                                                                                                                                                                      

cerebrosides                                                              Lec 8 

                            هالهد.                                                         

      Cerebrosides is the common name for a group of 

glycosphingolipids called monoglycosylceramides which are 

important components in animal muscle and nerve cell membranes. 

They consist of a ceramide with a single sugar residue at the 1-

hydroxyl moiety. The sugar residue can be either glucose or 

galactose; the two major types are therefore called 

glucocerebrosides and galactocerebrosides. Galactocerebrosides 

are typically found in neural tissue, while glucocerebrosides are 

found in other tissues. 

  Globoside                                                                            
            is a type of glycosphingolipid with more than one sugars 

as the side chain (or R group). The sugars are usually a 

combination of N-Acetylgalactosamine, D-glucose or D-galactose. 

A glycosphingolipid that has only one sugar as the side chain is 

called a cerebroside. 

The side chain can be cleaved by beta-hexosaminidase. If the 

enzyme is not functioning correctly, then globosides can 

accumulate, leading to Sandhoff disease. 

   

 

 

 

http://en.wikipedia.org/wiki/Glycosphingolipid
http://en.wikipedia.org/wiki/Muscle
http://en.wikipedia.org/wiki/Nerve
http://en.wikipedia.org/wiki/Cell_membrane
http://en.wikipedia.org/wiki/Ceramide
http://en.wikipedia.org/wiki/Glucose
http://en.wikipedia.org/wiki/Galactose
http://en.wikipedia.org/wiki/Glucocerebroside
http://en.wikipedia.org/wiki/Galactocerebroside
http://en.wikipedia.org/wiki/Glycosphingolipid
http://en.wikipedia.org/wiki/Sugar
http://en.wikipedia.org/wiki/Side_chain
http://en.wikipedia.org/wiki/N-Acetylgalactosamine
http://en.wikipedia.org/wiki/D-glucose
http://en.wikipedia.org/wiki/D-galactose
http://en.wikipedia.org/wiki/Cerebroside
http://en.wikipedia.org/wiki/Hexosaminidase
http://en.wikipedia.org/wiki/Sandhoff_disease


 
 
 
 
 
 

Steroid:-    

        is a type of organic compound that contains a characteristic 

arrangement of four cycloalkane rings that are joined to each other. 

Examples of steroids include the dietary fat cholesterol, the sex 

hormones estradiol and testosterone, and the anti-inflammatory 

drug dexamethasone. The core of steroids is composed of twenty 

carbon atoms bonded together that take the form of four fused 

rings: three cyclohexane rings (designated as rings A, B, and C in 

the figure to the right) and one cyclopentane ring (the D ring). The 

steroids vary by the functional groups attached to this four ring 

core and by the oxidation state of the rings. Sterols are special 

forms of steroids, with a hydroxyl group at position-3 and a 

skeleton derived from cholestane. 

 

Cholestrol:-is an organic chemical substance classified as a waxy 

steroid of fat. It is an essential structural component of mammalian 

cell membranes and is required to establish proper membrane 

permeability and fluidity. In addition, cholesterol is an important 

component for the manufacture of bile acids, steroid hormones, 

and vitamin D. Cholesterol is the principal sterol synthesized by 

http://en.wikipedia.org/wiki/Organic_compound
http://en.wikipedia.org/wiki/Cycloalkane
http://en.wikipedia.org/wiki/Cholesterol
http://en.wikipedia.org/wiki/Estradiol
http://en.wikipedia.org/wiki/Testosterone
http://en.wikipedia.org/wiki/Anti-inflammatory
http://en.wikipedia.org/wiki/Dexamethasone
http://en.wikipedia.org/wiki/Carbon
http://en.wikipedia.org/wiki/Cyclohexane
http://en.wikipedia.org/wiki/Cyclopentane
http://en.wikipedia.org/wiki/Oxidation_state
http://en.wikipedia.org/wiki/Sterol
http://en.wikipedia.org/wiki/Hydroxyl
http://en.wikipedia.org/wiki/Cholestane
http://en.wikipedia.org/wiki/Organic_compound
http://en.wikipedia.org/wiki/Chemical_substance
http://en.wikipedia.org/wiki/Steroid
http://en.wikipedia.org/wiki/Membrane_permeability
http://en.wikipedia.org/wiki/Membrane_permeability
http://en.wikipedia.org/wiki/Membrane_fluidity
http://en.wikipedia.org/wiki/Biosynthesis
http://en.wikipedia.org/wiki/Bile_acid
http://en.wikipedia.org/wiki/Steroid_hormone
http://en.wikipedia.org/wiki/Vitamin_D
http://en.wikipedia.org/wiki/Sterol
http://upload.wikimedia.org/wikipedia/commons/1/11/Steroid_numbering.png


 
 
 
 
 
 

animals, predominantly in the liver. cholesterol is converted to bile, 

which is then stored in the gallbladder. Bile contains bile salts, which 

solubilize fats in the digestive tract and aid in the intestinal absorption of fat 

molecules as well as the fat-soluble vitamins, A, D, E, and K. Cholesterol is 

an important precursor molecule for the synthesis of vitamin D and the 

steroid hormones, including the adrenal gland hormones cortisol and 

aldosterone, as well as the sex hormones progesterone, estrogens, and 

testosterone, and their derivatives.Although cholesterol is important and 

necessary for the biological processes, high levels of cholesterol in 

the blood have been linked to damage to arteries and 

cardiovascular disease. 

Steroid hormones:- 

      Hormones are produced in one organ or gland and transport by 

the blood to a specific location where they exert their regulatory 

functions, only when needed in very small amount, they are very 

specific and react only with specific receptors on target cells or 

tissue. There are two classes of steroid hormones:- 

1- Adrenocortical 

2- Sex hormones 

Adrenocortical are hormones secreted by the adrenal 

cortex .They have an important roles in regulating 

physiological processes such as: 

Cortisol :- controls the glucose and hydrocarbon balance 

in mammals. 

http://en.wikipedia.org/wiki/Liver
http://en.wikipedia.org/wiki/Bile
http://en.wikipedia.org/wiki/Gallbladder
http://en.wikipedia.org/wiki/Vitamin_A
http://en.wikipedia.org/wiki/Vitamin_D
http://en.wikipedia.org/wiki/Vitamin_E
http://en.wikipedia.org/wiki/Vitamin_K
http://en.wikipedia.org/wiki/Steroid_hormones
http://en.wikipedia.org/wiki/Adrenal_gland
http://en.wikipedia.org/wiki/Cortisol
http://en.wikipedia.org/wiki/Aldosterone
http://en.wikipedia.org/wiki/Progesterone
http://en.wikipedia.org/wiki/Estrogen
http://en.wikipedia.org/wiki/Testosterone
http://en.wikipedia.org/wiki/Cardiovascular_disease
http://en.wikipedia.org/wiki/Hormone
http://en.wikipedia.org/wiki/Adrenal_cortex
http://en.wikipedia.org/wiki/Adrenal_cortex


 
 
 
 
 
 

Aldosterone:- maintain the proper balance of ions K
+,Na+ 

in body fluid. 

Cortisone:- used in treatment of rheumatic and other 

inflammatory diseases. 

Sex hormones:- 

Testosterone:- 

testosterone is primarily secreted in the testes of males and the 

ovaries of females, although small amounts are also secreted by 

the adrenal glands. It is the principal male sex hormone and an 

anabolic steroid. 

Progesterone (sex hormone of female). 

Estrogens:- An estrogen test measures the level of the most important 

estrogen hormones (estradiol, estriol, and estrone) in a blood or urine sample. 

 Estradiol is the most commonly measured type of estrogen for 

nonpregnant women. The amount of estradiol in a woman's blood 

varies throughout her menstrual cycle. After menopause, estradiol 

production drops to a very low but constant level. 

 Estriol levels usually are only measured during pregnancy. 

Estriol is produced in large amounts by the placenta, the 

tissue that links the fetus to the mother. It can be detected as 

http://en.wikipedia.org/wiki/Testis
http://en.wikipedia.org/wiki/Male
http://en.wikipedia.org/wiki/Ovaries
http://en.wikipedia.org/wiki/Female
http://en.wikipedia.org/wiki/Adrenal_gland
http://en.wikipedia.org/wiki/Male
http://en.wikipedia.org/wiki/Hormone
http://en.wikipedia.org/wiki/Anabolic_steroid
http://www.webmd.com/hw-popup/hormone
http://women.webmd.com/Women-Medical-Reference/Estrogens
http://www.webmd.com/heart/anatomy-picture-of-blood
http://www.webmd.com/drugs/drug-6028-esterified+estrogens+oral.aspx
http://www.webmd.com/hw-popup/menstrual-cycle
http://www.webmd.com/hw-popup/menopause
http://www.webmd.com/baby/default.htm
http://www.webmd.com/hw-popup/placenta
http://www.webmd.com/parenting/baby/default.htm


 
 
 
 
 
 

early as the 9th week of pregnancy, and its levels increase 

until delivery. Estriol can also be measured in urine. 

 Estrone may be measured in women who have gone 

through menopause to determine their estrogen levels. It 

also may be measured in men or women who might have 

cancer of the ovaries, testicles, or adrenal glands.also may 

be measured in men or women who might have cancer of 

the ovaries, testicles, or adrenal glands. 

 

Prostaglandins (PGs) 

Prostaglandins are unsaturated carboxylic acids, consisting 

of of a 20 carbon skeleton that also contains a five member 

ring and are based upon the fatty acid, arachidonic acid. 

There are a variety of structures one, two, or three double 

bonds. On the five member ring there may also be double 

bonds, a ketone, or alcohol groups. 

Prostaglandins are found in most tissues and organs. They are 

produced by almost all nucleated cells. They are autocrine and 

paracrine lipid mediators that act upon platelets, endothelium, 

uterine and mast cells. They are synthesized in the cell from the 

essential fatty acids (EFAs). 

An intermediate is created from phospholipase-A2, then brought 

out of one of either the cyclooxygenase pathway or the 

http://www.webmd.com/menopause/default.htm
http://www.webmd.com/cancer/
http://www.webmd.com/hw-popup/ovaries
http://www.webmd.com/hw-popup/testicles
http://www.webmd.com/hw-popup/adrenal-glands-8428
http://www.webmd.com/cancer/
http://www.webmd.com/hw-popup/ovaries
http://www.webmd.com/hw-popup/testicles
http://www.webmd.com/hw-popup/adrenal-glands-8428
http://en.wikipedia.org/wiki/Autocrine
http://en.wikipedia.org/wiki/Paracrine
http://en.wikipedia.org/wiki/Platelet
http://en.wikipedia.org/wiki/Endothelium
http://en.wikipedia.org/wiki/Uterus
http://en.wikipedia.org/wiki/Mast_cell
http://en.wikipedia.org/wiki/Essential_fatty_acid
http://en.wikipedia.org/wiki/Phospholipase_A2
http://en.wikipedia.org/wiki/Cyclooxygenase


 
 
 
 
 
 

lipoxygenase pathway to form either prostaglandin and 

thromboxane or leukotriene respectively. The cyclooxygenase 

pathway produces thromboxane, prostacyclin and prostaglandin D, 

E and F. Alternatively, the lipoxygenase enzyme pathway is active 

in leukocytes and in macrophages and synthesizes leukotrienes. 

  

 

There are two main classes of PG:- 

1- Prostaglandins-E (PGE): which includes keto oxygen at C- atom 

No 9&OH at C-atom NO.11 
2- Prostaglandins F (PGF). 

 

 

 

http://en.wikipedia.org/wiki/Lipoxygenase
http://en.wikipedia.org/wiki/Leukotriene
http://en.wikipedia.org/wiki/Thromboxane
http://en.wikipedia.org/wiki/Prostacyclin
http://en.wikipedia.org/wiki/Leukocyte
http://en.wikipedia.org/wiki/Macrophage


 
 
 
 
 
 

Function of PGs 

The diversity of receptors means that prostaglandins act on an 
array of cells and have a wide variety of effects such as 

 dilation in vascular smooth muscle cells 
 cause aggregation or disaggregation of platelets 
 regulate inflammatory mediation 
 regulate calcium movement 
 control hormone regulation 
 control cell growth 
 acts on thermoregulatory center of hypothalamus to produce 

fever 
 acts on mesangial cells in the glomerulus of the kidney to 

increase glomerular filtration rate 

 

 There are a variety of physiological effects including: 

 1. Activation of the inflammatory response, production of 

pain, and fever. When tissues are damaged, white blood cells 

flood to the site to try to minimize tissue destruction. 

Prostaglandins are produced as a result. 

 2. Blood clots form when a blood vessel is damaged. A type 

of prostaglandin called thromboxane stimulates constriction 

and clotting of platelets. Conversely, PGI2, is produced to 

have the opposite effect on the walls of blood vessels where 

clots should not be forming. 

Prostaglandins are thout to promote the inflammatory response , 

especially pain and fever. 

Drug such as aspirin block prostaglandins synthesis and help to 

relieve symptoms. 

http://en.wikipedia.org/wiki/Smooth_muscle
http://en.wikipedia.org/wiki/Platelet
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http://en.wikipedia.org/wiki/Hormone
http://en.wikipedia.org/wiki/Cell_growth
http://en.wikipedia.org/wiki/Hypothalamus
http://en.wikipedia.org/wiki/Fever
http://en.wikipedia.org/wiki/Mesangial
http://en.wikipedia.org/wiki/Glomerulus
http://en.wikipedia.org/wiki/Kidney
http://en.wikipedia.org/wiki/Glomerular_filtration_rate


 
 
 
 
 
 

 

Inhibition of  PG biosynthesis:- 

 
     The synthesis of PG can be inhibited by a number of 

unrelated compounds . For example, cortisol (a steroid anti-

inflammatory agent) inhibits phospholipase A2 activity and, 

therefore, the precursor of the prostaglandins, araichidonic acid , 

is not available. 

       Aspirin , indomethacin , and phenylbutazone (all 

notsteroidal anti-inflammatory agents inhipit both 

cyclooxygenase(COX-1 and COX-2) and , therefore, prevents 

the synthesis of the parent prostaglandin,Inhibitors specific for 

COX-2 were designed to reduce pathologic inflammatory 

processes while maintaining the physiologic functions of COX-

1; however, their use has been associated with increased risk of 

heart attacks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 

Terpenes                                                                lec 9 
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    Terpenes contain carbon-carbone double bonds and are made 

up of two or more isoprene units as shown in the table. 

 

No of carbon 

Atoms 

No of isoperene 

units 

designation 

C10 2 Monoterpenes 

C15 3 Sequiterpenes 

C20 4 Diterpenes 

C30 6 Triterpenes 

C40 8 tetraterpenes 

 

    Many compounds have functional groups containing 

oxygen.such as fat soluble vitamins A,D,K and E. 

     Vitamin A ,or retinol is a tetraterpene that also contains a 

primary hydroxyl group. 

 

 
    It is obtained from cod liver oil and animal liver from in 

living systems from the carotenoids by a sequence of enzyme-

catalyzed chemical reactions. 

     The function of vitamin D is to promote the absorption of 

calcium ions from intestines into the blood, calcium ions can 

travel to where they are needed such as bone, lack of vitamin D 

leads to the disease called rickets. The growth of bones is 

http://upload.wikimedia.org/wikipedia/commons/5/5c/All-trans-Retinol2.svg


 
 
 
 
 
 

retarded in this disease as a result of lack of calcium ions.The 

most important are vitamin D2(ergocalciferol) and vitamin 

D3(cholecalciferol). 

    Vitamin E is found in wheat germ, the most abundant and 

active is α-tocopherol.The lack of vitamin E produces several 

symptoms.It produces infertility in male and female rats and 

wasting of skeletal muscles. 

       Vitamin K is made up of several isoprene units.It is 

involved in some way in the blood-clotting mechanism.It is 

formed by most plants and many microorganisms. 

       Terpenes are used in living systems as the starting materials 

for building many important compounds such as steroids. 

 

 

Complex lipids:-  
 
A lipoprotein is a biochemical assembly that contains both 
proteins and lipids, bound to the proteins, which allow fats to 
move through the water outside cells, and the water inside 
cells. The proteins serve to emulsify the lipid (otherwise called 
fat) molecules. Many enzymes, transporters, structural 
proteins, antigens, adhesins, and toxins are lipoproteins.  
 
There are five major classes of human plasma lipoprotein:- 

 Chylomicrons carry triglycerides (fat) from the intestines to the 
liver, to skeletal muscle, and to adipose tissue. 

 Very-low-density lipoproteins (VLDL) carry (newly synthesised) 
triacylglycerol from the liver to adipose tissue. 
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 Intermediate-density lipoproteins (IDL) are intermediate 
between VLDL and LDL. They are not usually detectable in the 
blood. 

 Low-density lipoproteins (LDL) carry cholesterol from the liver 
to cells of the body. LDLs are sometimes referred to as the 
"bad cholesterol" lipoprotein. 

 High-density lipoproteins (HDL) collect cholesterol from the 
body's tissues, and bring it back to the liver. HDLs are 
sometimes referred to as the "good cholesterol" lipoprotein. 

Lipoprotein and membrane:- 
The cell membrane or plasma membrane is a biological 

membrane that separates the interior of all cells from the outside 

environmentThe cell membrane is selectively permeable to ions 

and organic molecules and controls the movement of substances 

in and out of cells It basically protects the cell from outside 

forces. It consists of the lipid bilayer with embedded proteins. 

Cell membranes are involved in a variety of cellular processes 

such as cell adhesion, ion conductivity and cell signaling and 

serve as the attachment surface for several extracellular 

structures, including the cell wall, glycocalyx, and intracellular 

cytoskeleton. 

Lipid bilayers form through the process of self-assembly. The cell 

membrane consists primarily of a thin layer of amphipathic 

phospholipids which spontaneously arrange so that the 
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hydrophobic "tail" regions are isolated from the surrounding polar 

fluid, causing the more hydrophilic "head" regions to associate 

with the intracellular (cytosolic) and extracellular faces of the 

resulting bilayer. Lipid bilayers are generally impermeable to ions 

and polar molecules. The arrangement of hydrophilic heads and 

hydrophobic tails of the lipid bilayer prevent polar solutes (e.g. 

amino acids, nucleic acids, carbohydrates, proteins, and ions) from 

diffusing across the membrane, but generally allows for the passive 

diffusion of hydrophobic molecules. This affords the cell the 

ability to control the movement of these substances via 

transmembrane protein complexes such as pores, channels and 

gates. 

Carbohydrates of membranes are present attached to protein or lipid as 

glycoprotein or glycolipid. 

1. Typical sugars in glycoproteins and glycolipids include glucose, 

galactose, mannose, fucose and the N-acetylated sugars like N-

acetylglucosamine, N-acetylgalactosamine and N-acetylneuraminic 

acid (sialic acid).  

2. Membrane sugars seem to be involved in identification and 

recognition. 
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