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Scope of biochemistry in health and diseases 
 

 

Biochemistry: 

Simplest definition: Chemistry of the living cell. 
 أثغؾ تعشٚف نهكًٛٛبء انحٛبتٛخ ْٕ آَب كًٛٛبء انخهٛخ انحٛخ.

 biochemistry is a field of science that combine the two traditional 

disciplines of biology and chemistry.    تزًع ثٍٛ عهى الاحٛبء ٔانكًٛٛبء       

     

 The chemical components of the human body; (proteins, amino 

acids, lipids and carbohydrates).  ٌتذسط      انًشكجبد انكًٛٛبئٛخ فٙ رغى الإَغب 
 
 

Importance of biochemistry: 
 Lead us to fundamental understanding of life. تمٕدَب نهفٓى الأعبعٙ نهحٛبح        

 

 Understand important issues in medicine, health, nutrition, metabolism 

and absorption; and the nutrients vitamins and minerals, bioenergetics, 

main metabolic pathways. 
فٓى أعبعٛبد انطت ٔانظحخ ٔانتغزٚخ ٔانتًخٛم انغزائٙ ٔالايتظبص ٔانعُبطش انغزائٛخ كبنفٛتبيُٛبد ٔانًعبدٌ 

 ٔانطبلخ انحٕٛٚخ ٔانًغبساد الاٚؼٛخ الأعبعٛخ.
 
What is Biochemistry used for? 

 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. 

انتعشف عهٗ انعًهٛبد انجٕٛنٕرٛخ انتٙ تحذث داخم انخلاٚب انحٛخ ٔثٍٛ انخلاٚب َفغٓب، ٔانتٙ تشتجؾ ثشكم كجٛش 

 ٔفٓى الأَغزخ ٔالأعؼبء ٔتشكٛت انكبئٍ انحٙ ٔٔظٛفتّ.فٙ دساعخ 

 
 
 Biochemistry  may  be  used  to  study  the  properties  of biological 

molecules, for a variety of purposes.دساعخ خظبئض انزضٚئبد انحٕٛٚخ لأغشاع يتُٕعخ 

 

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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انكًٛٛبء انحٕٛٚخ انغشٚشٚخ ٔانًعشٔفخ أٚؼًب ثبعى )عهى الأيشاع انكًٛٛبئٛخ أٔ انكًٛٛبء انغشٚشٚخ أٔ 
انكًٛٛبء انحٕٛٚخ انطجٛخ( ْٙ يزبل انكًٛٛبء انز٘ ٚٓتى ثشكم عبو ثتحهٛم عٕائم انزغى ٔثبنتبنٙ 

   ى أيشاع الاَغبٌ.يعؼٚغبعذ فٙ فحض ٔتشخٛض ٔعلاد ٔيشالجخ ٔإداسح 
Determination can be quantitative or qualitative. 

 انتحذٚذ ًٚكٍ أٌ ٚكٌٕ كًٛبً أٔ َٕعٛبً 
 

 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. 

تحذٚذ ثعغ انعُبطش  تمٛى اداء انكهٗ عٍ ؽشٚك  انتحذٚذ انكًٙ نهٕٛسٚب ٔانكشٚبتٍٛ فٙ انذو ٔانجٕل ، أٔ
يخم انظٕدٕٚو ٔانجٕتبعٕٛو ٔانكبنغٕٛو أٔ عٍ ؽشٚك الاَضًٚبد ٔانٓشيَٕبد نتشخٛض انًشع  انلاعؼٕٚخ
 ثعذح ؽشق. 

 

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 

 
تغبعذ ؽلاة انطت ٔانًٍُٓٛٛ عهٗ فٓى انعًهٛبد انكًٛٛبئٛخ انحٕٛٚخ انشئٛغٛخ نزغى الإَغبٌ يخم انتًخٛم انغزائٙ 

يؼٙ انمبعذ٘، ب، ٔانتٕاصٌ انحلإنكتشٔنٛتبدٔانتغزٚخ، ٔانُمم انخهٕ٘ ٔالإشبساد، َٔشبؽ الإَضًٚبد، ٔانًبء، ٔا

. ٔتطٕٚش نًُٕ ٔانتًبٚض ٔانغشؽبٌ ٔانتعجٛش انزُٛٙٔتخخش انذو، ٔانٕظٛفخ انعظجٛخ، ٔانخهٕٚخ. انتٕاصٌ ٔا

 .انًغتحؼشاد انذٔائٛخ

 

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. 

 
ثبعتخذاو نغخ انزضٚئبد ٔتطجٛك ٔأعبنٛت انكًٛٛبء  انعًهٛبد الأٚؼٛخْٕ ٔطف  يةياتالهدف العام للكيمياء الح

 ٛخ.انٕظٛفخ انجٕٛنٕرٚغبعذ فٙ ششس )فٓى(نتحذٚذ انتشكٛت انزضٚئٙ انز٘ 
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Biomolecules Characteristics: 

 
1. Most of them are organic compounds. أغهجٓب يشكجبد عؼٕٚخ           
2. They have specific shape and dimensions.  نٓم شكم ٔاثعبد يحذدح 

3. Functional group determines their chemical properties. 

4. Many of them asymmetric. غٛش يتًبحهخ     

5. Macromolecules are large molecules and are constructed from 

small building block molecules. ٛشح ٔثغٛطخ غٚتى ثُبؤْب يٍ رضٚئبد ط  
6. Building block molecules have simple structure. 
 
 

 

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,…. 
 

تغتخذو فٙ يختجش انكًٛٛبء انغشٚخ انتمُٛبد انتبنٛخ : انتحهٛم انطٛفٙ انكشٔيبتٕغشافٛب عبنٛخ 

ٔ انكٓشثبئٙ نمٛبط تشكٛض انًٕاد يخم انزهٕكٕص ٔانذٌْٕ ٔالإَضًٚبد ٔانشحلاٌ الاداء،

 ٔانٓشيَٕبد ٔانجشٔتُٛبد الانكتشٔنٛتبد 
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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. 

 
 

 تتكٌٕ انخلاٚب انحٛخ يٍ  ألاف يٍ انزضٚئبد انتبنٛخ : انًبء، إَٚبد لاعؼٕٚخ ٔيشكجبد انكشثٌٕ .
إرًبنٙ كتهخ انخهٛخ. ٔثبنتبنٙ، فإٌ  ٪ أٔ أكخش ي07ٍانًبء ْٕ انزض٘ء الأكخش ٔفشح فٙ انخلاٚب، حٛج ًٚخم 

 ٛخ.انتفبعلاد ثٍٛ انًبء ٔانًكَٕبد الأخشٖ نهخلاٚب نٓب أًْٛخ يشكضٚخ فٙ انكًٛٛبء انجٕٛنٕر
 

1. Lipids. 

2. Carbohydrates. 
3. Proteins. 

4. Nucleic acids (DNA, RNA). 
 

 

 
 

Figure 1: Types of Macromolecules 
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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. 

 

ْٙ انزضٚئبد انحٕٛٚخ انًعمذح ٔانٓٛبكم انتٙ تتكٌٕ يُٓب انخلاٚب، ٔثبنتبنٙ انكبئُبد انحٛخ. انخلاٚب 

أٌ ثًُٛب  أطغش انكبئُبد انحٛخ تتأنف يٍ خهٛخ ٔاحذح فمؾ انٕحذاد انٓٛكهٛخ ٔانٕظٛفٛخ نهحٛبح. ْٙ

أكجش انكبئُبد انحٛخ تغًٗ انزضٚئبد انكجٛشح ْٙ عجبسح عٍ تزًعبد يٍ تشٚهَٕٛبد انخلاٚب. تى 

 .انعخٕس عهٗ انحًغ انُٕٔ٘ فٙ رًٛع انخلاٚب انحٛخ تمشٚجب

     

 

 

 

 
 

 

Figure2: Animal and Plant cell 
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Micromolecules and Macromolecules: 

 انزضٚئبد انؼخًخ       انزضٚئبد انذلٛمخ        
1. The lipids (Macromolecules) are polymers composed of 

fatty acids (Micromolecules).     يشكجبد ثٕنًٛٛشٚخ تُتذ يٍ الأحًبع انذعًخانذٌْٕ 

 

2. The carbohydrates (Macromolecules)  are  polymers composed of 

glucose (Micromolecules).       انكشثْٕٛذساد يشكجبد ثٕنًٛشٚخ تُتذ يٍ انكهٕكٕص 

 

3. The proteins (Macromolecules) are polymers composed of amino acids 

(Micromolecules).       انجشٔتُٛبد يشكجبد ثٕنًٛشٚخ تُتذ يٍ الأحًبع الايُٛٛخ 

 

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. 

 .ٔتشكم انهجُبد الأعبعٛخ نجُٛخ ٔٔظٛفخ انخلاٚب انحٛخانكشثْٕٛذساد انذٌْٕ يٍ تتكٌٕ 

 

     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. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 

تغًٗ انزضٚئبد انؼخًخ يُٓب ثبنغكشٚبد انًتعذدح لآَب تتكٌٕ يٍ انعذٚذ يٍ 

رضٚئبد انغكش انجٛغطخ ،  تكٌٕ ْزِ انغكشٚبد عكشٚبد يتزبَغخ عُذيب تكٌٕ 

 ٔحذاد انغكش انجغٛؾ انًكَٕخ نٓب يتًبحهخ تًبيب 
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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. 

تُتذ انجشٔتُٛبد يٍ استجبؽ  الاحًبع الايُٛٛخ يع ثعؼٓب ثأٔاطش ايٛذٚخ. تتكٌٕ انغلاعم 
 انججتٛذٚخ يٍ تغهغم الاحًبع الأيُٛٛخ.

انجشٔتُٛبد ْٙ َتبد سثؾ الأحًبع الأيُٛٛخ يعًب ثٕاعطخ سٔاثؾ أيٛذ. ْٔٙ عجبسح عٍ ْٛبكم يتعذدح 
 انججتٛذ تتكٌٕ يٍ عهغهخ ؽٕٚهخ ٔاحذح أٔ أكخش يٍ ثمبٚب الأحًبع الأيُٛٛخ.

 

 

 Because  20  different  amino  acids  are  available  as monomeric 

building blocks, the resulting proteins are heteropolymers. 

 حًغ ايُٛٙ كٕحذاد ثُبئٛخ نزنك انجشٔتٍٛ انُبتذ ٚكٌٕ ثشٔتٍٛ غٛش يتزبَظ. 20تى اكتشبف 
 

 

 They carry out a wide variety of organism functions, including 

transporting molecules, catalyzing metabolic reactions and providing 

structural support to cells. 

يٍ ٔظبئف انكبئٍ انحٙ، ثًب فٙ رنك َمم انزضٚئبد ٔتحفٛض انتفبعلاد الأٚؼٛخ ٔتٕفٛش تمٕو ثبنعذٚذ 

 انذعى انٓٛكهٙ نهخلاٚب.
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Figure 6: Protein Molecule 

 

Nucleic acids: 
 Nucleic acids are the main information-carrying molecules of the cell 

and make up genetic material. 
 ْٙ انزضٚئبد انشئٛغٛخ انتٙ تحًم انًعهٕيبد فٙ انخهٛخ ٔتشكم انًبدح انٕساحٛخ.

 

 

 They are biopolymers called heteropolymers essential to all known 

of life. 

 ػشٔسٚخ نكم أشكبل انحٛبح انًعشٔفخ.غٛش يتزبَغخ ْٙ ثٕنًٛشاد حٕٛٚخ تغًٗ ثٕنًٛشاد 
 

 

 They are composed of  nucleotides,  which  are  the monomers made of 

three components (5-carbon sugar, a phosphate group and a nitrogenous 

base) 

 

 َٛتشٔرُٛٛخ(.ٔيزًٕعخ فٕعفبد ٔلبعذح خًبعٙ ، كهٕٛتٛذاد )عكش تتكٌٕ يٍ َٛ
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Figure 7: Nucleotides 

 
Figure 8: Nucleic acids 

 

 
Figure9: DNA and RNA
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