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Scope of biochemistry in health and diseases

Biochemistry:
Simplest definition: Chemistry of the living cell.
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e Dbiochemistry is a field of science that combine the two traditional
disciplines of biology and chemistry. sbaslll 5 cba¥l ale (n aand

e The chemical components of the human body; (proteins, amino
acids, lipids and carbohydrates). ol aua (A Aileasl LS jall o)

Importance of biochemistry:
o Lead us to fundamental understanding of life.  sLall Ll agdll Lia 5

e Understand important issues in medicine, health, nutrition, metabolism
and absorption; and the nutrients vitamins and minerals, bioenergetics,
main metabolic pathways.
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What is Biochemistry used for?

e used to learn about the biological processes that occur. within living
cells and between cells, which in turn relates greatly to the study and
understanding of tissues, organs and organism structure and function.
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Biochemistry may be used to study the properties of biological
molecules, for a variety of purposes.ic siie (il £ ¥ 4 saall iy o) paiboad 4l )

Clinical Biochemistry:

Clinical biochemistry also known as (chemical pathology, clinical
chemistry or medical biochemistry) is the area of chemistry that is
generally concerned with analysis of bodily fluids thereby helps in the

screening, diagnosis, therapy, monitoring and management of most
human disease.
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Determination can be quantltatlve or qualltatlve ) )
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For example quantitative determination of urea and creatinine in blood
and urine help in the assessment of kidney functioning, or
determination inorganic substances like Na, K, Ca, Cl....etc. or
maybe by enzymes or hormones in order to diagnosis of disease , by

many methods.
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Medical Biochemistry:

medical biochemistry helps medical students and professionals
understanding the key biochemical processes of human body such as
metabolism and nutrition, cellular transport and signaling, enzyme activity,
water, electrolyte and acid-base balance, blood coagulation, neuronal
function, cellular homeostasis, growth, differentiation cancer and gene
expression. Helps in drug development
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Biochemistry goal:

The overall goal of biochemistry is to describe life's processes using the
language of molecules, applying and methods of chemistry to
determine molecular structure from which it is often possible to explain
biological function.
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Biomolecules Characteristics:

Most of them are organic compounds. 4y gme LS jo Lale
They have specific shape and dimensions. s« a5 JS& Jed
Functional group determines their chemical properties.

Many of them asymmetric. il e

Macromolecules are large molecules and are constructed from
small building block molecules. ddasu 5 5 jsa Sl Ha (e la 5l &4
Building block molecules have simple structure.
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Techniques:

Techniques are used in clinical laboratory such spectrophotometry,
high performance liquid chromatography (HPLC), and electrophoresis
to measure the concentration of substances such as glucose, lipids,
enzymes, electrolytes, hormones, proteins,....
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Cell and cell constituent

Cellular structure:

Living cells are composed of thousands of water, inorganic ions,
and carbon-containing (organic) molecules. Water is the most abundant
molecule in cells, accounting for 70% or more of total cell mass.
Consequently, the interactions between water and the other constituents
of cells are of central importance in biological chemistry.
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1. Lipids.

2. Carbohydrates.

3. Proteins.

4. Nucleic acids (DNA, RNA).
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Figure 1: Types of Macromolecules



Cellular components:

Are the complex biomolecules and structures of which cells, and thus
living organisms, are composed. Cells are the structural and functional
units of life. The smallest organisms are single cells, while the largest
organisms called macromolecules are assemblages of trillions of cells.
DNA is found in nearly all living cells.
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Micromolecules and Macromolecules:
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1. The lipids (Macromolecules) are polymers composed of
fatty acids (Micromolecules). dawall (lea¥) (e i 4y add 3 SIS jo O saal

2. The carbohydrates (Macromolecules) are polymers composed of
glucose (Micromolecules). 5SSl (e i 4 yaal 50 QLS je Gl jam 50 S

3. The proteins (Macromolecules) are polymers composed of amino acids
(Micromolecules).  dxue¥) Galeal) (e a8 4 sl 5 OLS je Gl 5 0l

4. The nucleic acids, DNA, RNA (Macromolecules) are polymers
composed of nucleotides (Macromolecules).

Lipids:
Lipids are molecules that composed of hydrocarbons and make up the

building blocks of the structure and function of living cells.
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Lipids are insoluble in water and soluble in alcohol. They include fatty
acids, waxes, oils, hormones, and certain components of membranes
and function as energy storage molecules.
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Figure 3: Lipids
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Figure 4: Types of lipids

Carbohydrates:

= Carbohydrates are a biomolecules consisting of carbon
(C), hydrogen (H) and oxygen (O).

= Carbohydrates are the main source of energy for the body.

= Carbohydrates formed by polymerization of thousands of
glucose monomers are (glycogen, starch or cellulose), depending
on the type of chemical linkage between the glucose units.

= These macromolecules are called polysaccharides because they
are composed of many saccharides (suger) molecules. Because
the monomeric units comprising these polysaccharides are
chemically  identical, they are in general termed

homopolymers.
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Carbohydrates
Simple Complex
Monosaccharides Disaccharides Polysaccharides
Glucose Maltose Starches
Fructose Lactose Fibers
Galactose Sucrose Glycogen

Figure 5: Types of Carbohydrates

Proteins:

= Proteins are the products of joining amino acids together by amide
bonds. They are polypeptide structures consisting of one or more
long chains of amino acid residues.
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= Because 20 different amino acids are available as monomeric

building blocks, the resulting proteins are heteropolymers.
oslaie e (s 0058 U (sl A Al Clas S igel (e 20 SLES) o

= They carry out a wide variety of organism functions, including
transporting molecules, catalyzing metabolic reactions and providing
structural support to cells.
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Figure 6: Protein Molecule
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Nucleic acids:

= Nucleic acids are the main information-carrying molecules of the cell
and make up genetic material.
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= They are biopolymers called heteropolymers essential to all known
of life.
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= They are composed of nucleotides, which are the monomers made of
three components (5-carbon sugar, a phosphate group and a nitrogenous
base)
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Figure 7: Nucleotides
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Figure9: DNA and RNA
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