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Biochemistry 
  Medical biochemistry is an essential component of curriculum for all 
categories of health professionals. Contemporary. Biochemistry plays a 
crucial role in the Medical field, be it metabolic pathways, storage 
diseases, mechanism action of varied biomolecules or inter and intra 
cellular communications. 

Medical biochemistry integrates and summarizes the essentials of the 
core subject.  
1. Conformation of biomolecules, structure and their relationship to 
biological activity 
2. synthesis and degradation of major metabolites 
3. Production and storage of energy 
4. Biocatalysts and their application 
5. Intercellular communication by hormones 
6. Molecular events in gene expression and regulation 

Complex biomolecules 

 Life is composed of lifeless chemical molecules. The organic compounds 

such as amino acids, nucleotides and monosaccharides serve as the 

monomeric units or building blocks of complex biomolecules—proteins, 

nucleic acids (DNA and RNA) and polysaccharides, respectively. 

Table: The major complex biomolecules of cells  

Biomolecule Building block 

 Protein Amino acids

Deoxyribonucleic acid  (DNA) Deoxyribonucleotides

Ribonucleic acid (RNA) Ribonucleotides

Polysaccharide (glycogen)) Monosaccharides (glucose)

Lipid Fatty acids, glycerol
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Chemical composition of man 

  Water contributes to more than 60% of the weight. This is followed by 

protein (mostly in muscle) and lipid (mostly in adipose tissue). The 

carbohydrate content is rather low which is in the form of glycogen. 

Table:  Chemical composition of a normal man (weight 65 kg) 

Carbohydrates 

 Carbohydrates are the most abundant organic molecules in nature. They 

are primarily composed of the elements carbon, hydrogen and oxygen. 

that have aldehyde (C-H=0) or ketone (C=O) moiety and comprises 

polyhyroxyl alcohol (polyhydroxyaldehyde or polyhyroxyketone); their 

polymers ,which also contain glycosidic linkage. Carbohydrates have the 

general molecular formula (C.H2O)n. 

Carbohydrates have six major functions within the body: 

1. Providing energy and regulation of blood glucose 

2. Carbohydrates (as glycoproteins and glycolipids) participate in the 

structure of cell membrane and cellular functions such as cell 

growth, adhesion and fertilization. 

3. Breakdown of fatty acids and preventing ketosis 

4. Biological recognition processes 

5. Flavor and Sweeteners 

Constituent Percent (%) Weight (kg)

Water 61.6 40

Protein 17.0 11

Lipid 13.8 9

Carbohydrate 1.5 1

Minerals 6.1 4
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6. Dietary fiber 

Classification of  carbohydrates. 
3 major classes of CHOs 

•  Monosaccharides-a single unit of polyhydroxylketone or aldehyde 

which cannot be broken down to simpler substances on acid 

hydrolysis. 

• Oligosaccharides- two to ten monosaccharide units, linked by 

glycosidic bonds 

• Polysaccharides- contain hundreds of monosaccharide units. 

!  

Monosaccharides 

    The monosaccharides commonly found in humans are classified 

according to the number of carbons they contain in their backbone 

structures. The major monosaccharides contain four to six carbon atoms. 

 Glucose : serves as the essential energy source, and is commonly -1

  .known as blood sugar or dextrose

 .Fructose : is the sweetest, occurs naturally in honey and fruits -2

 .Galactose : rarely occurs naturally as a single sugar -3
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 !

 !

!  

       

Cyclic Forms of Carbohydrates :  

The aldehyde and ketone moieties of the carbohydrates with five and six 

carbons(glucose, and fructose) will spontaneously react with alcohol 

groups present in neighboring carbons to produce intramolecular 

hemiacetals or hemiketals, respectively. 

 !
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 Furan                                                       Pyran

   

• When the ring formed by a monomer has five members, it is called a 

furanose 

• When the ring formed by a monomer has six members, it is called a 

pyranose 

backbone of aldoses 

  

• all aldoses have the CHO at the top and the CH2OH at the 

Bottom 

• if the OH group attached to the second to last carbon atom is on the 

left,the saccharide is denoted with an L in front of the monomer 

name. 

• if the OH group attached to the second to last carbon atom is on the 

right,the saccharide is denoted with a D in front of the monomer 

name. 

!  

Backbone of ketoses 

~ all ketoses have the CH2OH at the top and a carbonyl at the second 

carbon ,they all have the CH2OH at the bottom. 
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 Epimers

     When sugars are different from one another, only in configuration with 

regard to a single carbon atom (around one carbon atom) they are called 

epimers of each other. 

 For example glucose and mannose are epimers. They differ only in 

configuration around C2. Mannose and Galactose are epimers of Glucose. 

!  

Anomers 

     The rings can open and re-close, allowing rotation to occur about the 

carbon bearing the reactive carbonyl yielding two distinct configurations 

(α and β) of the hemiacetals and hemiketals.  

• The alpha anomer: Where- OH group is down 
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• The beta anomer: Where- OH group is up  

Carbohydrates can change spontaneously between the α and β 

configurations: a process known as mutarotation. 

  

 !  

Disaccharides 

• Disaccharides are two monomers linked together by a glycosidic bond 

Maltose: the major degradation product of starch, is composed of 2 

glucose monomers in an α–(1,4) glycosidic bond. 

!  

lactose- is found exclusively in the milk of mammals and consists of 

galactose and glucose in a β–(1,4) glycosidic bond. 
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!  

Sucrose: - 1,1’ alpha glycoside links between glucose and fructose. 

!  

Polysaccharides 

      Most of the carbohydrates found in nature occur in theewq form of 

high molecular weight polymers called polysaccharides.  

     The predominant monosaccharide found in polysaccharides is D-

glucose. 

     When polysaccharides are composed of a single monosaccharide 

building block, they are termed homopolysaccharides. Polysaccharides 

composed of more than one type of monosaccharide are termed 

heteropolysaccharides. 

Glycogen 
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    Glycogen is the major form of stored carbohydrate in animals. This 

crucial molecule is a homopolymer of glucose in α–(1,4) linkage; it is 

also highly branched, with α–(1,6) branch linkages occurring every 8-10 

residues. 

   

 The liver and skeletal muscles are major depots of glycogen. Glycogen is 

broken back down into glucose when energy is needed (a process called 

(glycogenolysis).   

!  

 Cellulose

Cellulose occurs exclusively in plants. Cellulose is composed of β-D-

glucose units linked by β (1 → 4) glycosidic bonds. Cellulose cannot be 

digested by mammals—including man—due to lack of the enzyme that  

cleaves β -glycosidic bonds (β amylase breaks β bonds only). Hydrolysis 

of   cellulose yields a disaccharide cellobiose, followed by β -D-glucose.   

Starch 

Glycogen
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 . Native starch is a mixture of two polysaccharides  

 a- Amylose : is a linear un-branched molecule in which D-

  glucose units are linked by a ( 1 → 4 ) glycosidic linkages

b- Amylopectins : is a branched chain molecule in which D – glucose 

units in addition to α- ( 1→4 ) linkages are branched by  α- ( 1→6 ) 

glycosidic linkages . This branching occurs on an average of 24 to 30 D- 

glucose units. It is water insoluble. 

!  

Dextrins 

 They are the partial hydrolytic products of starch by α-amylase, β –

amylase and acids.  

Inulin 
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  It is a polymer of D-fructose with low molecular weight of about 5000.  

it is used in physiological investigation for determination of glomerular 

filtration rate and in estimation of total body water. 

Heteropolysaccharides/mucopolysaccharides 

  These are made up of mixed disaccharide repeating units and on 

hydrolysis gives a mixture of more than one products of monosaccharides 

and their derivatives of amino sugars and uronic acids. 

  

There are 2 major classes of MPS  

• Neutral MPS e.g. blood group substances 

• Acidic MPS 

Hyaluronic acid 

 It is sulphate free and found synovial fluid, skin, composed of  N-acetyl-
glucosamine and D-glucuronic acid. Hyaluronidase act on it. 

  Chondroitin sulphates 

  It is a major constituent of various mammalian tissues (bone, cartilage, 
tendons,heart, valves, skin, cornea. Structurally, it is comparable with 
hyaluronic acid. Chondroitin 4-sulfate consists of D-glucuronic acid and 
N-acetyl D-galactosamine 4-sulfate. 

 Sialic acids 

 These are N-acetyl derivatives of neuraminic acid and are widely 

distributed in tissues and are present in blood group substances. 
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