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 إلمقدمة

نامج يتسم  السريرية الحياتية الكيمياء لمقرر  التعليم   البر

 الحياتية الكيمياء لمادة النظرية بالاساسيات الطلبة بتعليم

 حيث متكامل منهج ضمن العملية وتطبيقاتها  السريرية

ة هذه خلال الطالب يتدرب  المعلومات إكتساب على الفبر

 الكيمياء دور  فهم وعلى المهمة التطبيقية والتقنيات

   السريرية الحياتية
 
   والمرضية الصحية الحالة ف

 
 أجهزة ف

 الكيمياء تحاليل نتائج تفسب   وعلى المختلفة الجسم

 .الطبية السريرية الممارسة مع ودمجها  الحياتية
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نامج  دليل إلير

نامج إلتعليمي  إلكيمياء إلحياتية إلسريرية  1 إسم إلير

CB231  نامج إلتعليمي  2 رمز إلير

 3 إسم إلتدريسي  قتيبة إبرإهيم خضر إلزند. د.م.أ

نامج ساعة إسبوعيا( 2)إسبوعا بوإقع ( 30)  4 مدة إلير

 5 عدد إلساعات إلكلية ساعة( 60)

إت / طلبة إلمرحلة إلثانية  قسم تقنيات إلمختير
 إلطبية

نامج  6 إلفئة إلمستهدفة من إلير

فة على إلتنفيذ كلية إلرشيد إلجامعة  7 إسم إلجهة إلمسرر

نامج 2022/ 8/  22  8 تاري    خ إعدإد إلير

 إلمركبات على إلتعرف كيفية  إلطالب تدريس
 فهم من تمكنه كافية  بمعلومات وتزويده إلكيميائية

ي  حيوية فعاليات من يجري ما 
ر
 على إلانسان جسم ف

، إلمستوى ي
 وتبيان عملية بدروس وتطبيقها  إلجزين 

ي  إلمستخدمة إلطرق
ر
 .إلامرإض بعض تشخيص ف

نامج  9 إلهدف إلعام للير
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نامج  دليل إلير

ي  إلطالب من يتوقع
ر
نامج نهاية ف   يكون أن إلير

 
 :على قادرإ

 

ي  إلسريرية إلحياتية إلكيمياء دور  فهم
ر
 إلصحية إلحالة ف

ي  وإلمرضية
ر
 إلمختلفة إلجسم أجهزة ف

ومسببات إلحياتية للكيمياء إلطبيعية إلمسارإت مناقشة 
 إلكيميائية إلاضطرإبات بسبب إلأمرإض وحدوث إلمرض
 .مختلفة لأمرإض إلتابعة   إلحياتية

  مع ودمجها  إلحياتية إلكيمياء تحاليل نتائج تفسي 
   .للطب إلسريرية إلممارسة

ي  بالعمل إلمتعلقة إلعملية إلمهارإت إكتساب
ر
إت ف  إلمختير

 إلسريرية إلكيمياء
 إلنقدي إلتفكي   مهارإت تعزيز 
إلعالمية وإلاحتياطات إلسلامة لقوإعد  إلامتثال  
ي  بالتناقضات إلمتعلقة إلمشاكل حل

ر
 إلاختبار نتائج ف

ي  إلحاسوب تكنولوجيا  تطبيق
ر
 إلبيانات معالجة ف

ية جاع إلبيانات عن وإلإبلاغ إلسريرية، إلمخير  وإسير
 .إلمعلومات

عالية مهنية أخلاقيات على إلحفاظ. 
إلفريق عمل ضمن إلفعال لتأقلمإ. 

نامج إلتفصيلية  10 إهدإف إلير
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لمنهجإ  

 إلاسبوع إلوحدة موضوعات أهدإف إلوحدة إلزمن
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 ساعات

OBJECTIVES 
  

 Define enzyme and describe how 

enzyme are classified based on their 

structures or their actions on substrate. 

 Define the following terms: (Active 

Site, Apoenzyme, Holoenzyme, 

Cofactor, Coenzyme, Cosubstrates) 

 State the Michaelis-Menten and 

Lineweaver-Burk equations and relate 

them to enzyme kinetics by defining 

reaction velocity, Vmax, and Km. 

 List the factors that affect the velocity 

of an enzymatic reaction and how 

these factors affect enzyme kinetics. 

 List the physiological factors that 

affect blood enzyme levels. 

ENZYMES 
  

 OVERVIEW 

 NOMENCLATURE 

 PROPERTIES OF ENZYMES 

 HOW ENZYMES WORK 

 FACTORS AFFECTING 

REACTION VELOCITY 

 MICHAELIS-MENTEN 

EQUATION 

 INHIBITION OF ENZYME 

ACTIVITY 

 REGULATION OF ENZYME 

ACTIVITY 

 ENZYMES IN CLINICAL 

DIAGNOSIS 

1 - 4 
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 إلاسبوع إلوحدة موضوعات أهدإف إلوحدة إلزمن

16 

 ساعة

OBJECTIVES 

By the end of the lectures, the student should 

be able to: 

 Explain glucose metabolism 

 Know glycolysis pathways 

 Know glycolysis-related diseases. 

 Explain the reactions of the citrate cycle, 

 Know the importance of the citrate cycle 

and related diseases. 

 Commentary on the use of ATP from the 

glycolytic and citrate cyclic site 

 Explains gluconeogenesis metabolism 

 Know the importance of 

gluconeogenesis, its reactions and its 

regulation with glycolysis 

 Explains the importance of glycogen 

metabolism for metabolism. 

 Know the synthesis and degradation of 

glycogen metabolism 

 Know fructose and galactose metabolism 

 Explain the metabolic pathways involved  

 Know how to organize the whole 

carbohydrate metabolism 

CARBOHYDRATES METABOLISM  

 GLYCOLYSIS 

 Transport of Glucose into Cells 

 Reactions of Glycolysis 

 Hormonal Regulation of Glycolysis 

 Alternative Fates of Pyruvate  

 TRICARBOXYLIC ACID CYCLE 

 Reactions of the TCA Cycle 

 Energy Produced by the TCA Cycle 

 Regulation of the TCA Cycle  

 GLUCONEOGENESIS 

 GLYCOGEN METABOLISM 

 Structure and Function of Glycogen 

 Synthesis of Glycogen (Glycogenesis) 

 Degradation of Glycogen (Glycogenolysis) 

 Regulation and Degradation Synthesis and 

Degradation 

 Glycogen Storage Diseases 

 METABOLISM OF 

MONOSACCHARIDES  

 Fructose & Galactose Metabolism 

 Blood Glucose Level and its Regulation 

 Diabetes Mellitus and Insulin Metabolism 

 Hypoglycemia 

5-12  

 إلمنهج
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 إلمنهج

 إلزمن إهدإف إلوحدة موضوعات إلوحدة إلاسبوع

13 – 16 

PROTEIN METABOLISM 

 Metabolic Fate of Ammonia 

 Urea: (Normal Values, Uremia) 

 Amino Acids as Buffers 

 Serum Protein Components 

 Insulin Structure 

 Selected Inborn Errors of 

Amino Acid Metabolism 

  

LEARNING OBJECTIVES 

By the end of the lectures, the student 

should be able to: 

 Explain the metabolic fate of ammonia  

 Know the normal values of urea 

 Explain amino acids as buffers  

 Know insulin structure 

 Explains amino acid biosynthesis and 

biomolecules with amino acid structure 
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 ساعات

17 - 20 

LIPID METABOLISM 

 Oxidation of Fatty acids 

 Metabolism of Ketone Bodies 

 Lipoprotein Metabolism 

 Cholesterol Metabolism 

 Atherosclerosis 

 

  

LEARNING OBJECTIVES 

By the end of the lectures, the student 

should be able to: 

 Explain the Oxidation of Fatty acids 

 Know the Metabolism of Ketone Bodies 

 Explain the Lipoprotein Metabolism 

 Explain the Cholesterol Metabolism 
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 ساعات
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 إلمنهج

 إلزمن أهدإف إلوحدة موضوعات إلوحدة إلاسبوع

12-14  

NUCLEIC ACID METABOLISM 

 Disorders of Purines & 

Pyramidines metabolism 

 Uric acid synthesis & 

hyperuricemia 

  

LEARNING OBJECTIVES 

By the end of the lectures, the student should be 

able to: 

 Explain the Disorders of Purines & 

Pyramidines metabolism 

 Explain the Uric acid synthesis & 

hyperuricemia 
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 ساعات

25 - 27  

HEMOGLOBIN METABOLISM 

 Synthesis of Heme 

 Disorder of Heme Biosynthesis 

 Breakdown of Hemoglobin 

  

LEARNING OBJECTIVES 

By the end of the lectures, the student should be 

able to: 

 Explain the Synthesis of Heme 

 Know the Disorder of Heme Biosynthesis 

 Explain the Breakdown of Hemoglobin 

6 

 ساعات

28 - 30  

Mineral Metabolism  

 Introduction 

 Metabolism of Sodium, 

Potassium and Chloride 

 Metabolism of Calcium, 

Phosphorus and Magnesium 

 Metabolism of Sulfur 

 Metabolism of Trace Elements 

  

LEARNING OBJECTIVES 

By the end of the lectures, the student should be 

able to: 

 Explain the Metabolism of Sodium, 

Potassium, Chloride, Calcium, Phosphorus 

and Magnesium 

 Know the Metabolism of Sulfur 

 Explain the Metabolism of Trace Elements 
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 ساعات
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 ؤرشادإت للطلبة

إلرغبة وإلحماس للتعليم 

  ي جميع إلأنشطة
ر
 ف
 
 كن مشاركا

 م أفكار إلمدرس وإلزملاء  إحير

أنقد أفكار إلمدرس وإلزملاء بأدب ؤن كانت هناك حاجة  . 

 إحرص على إستثمار إلوقت 

 ي إلمجموعة
ر
 تقبل إلدور إلذي يسند ؤليك ف

 ي إلنشاطات
ر
ي إلمشاركة ف

ر
 حفز أفرإد مجموعتك ف

 ي نامج إلتدرينر  إحرص على بناء علاقات طيبة مع إلمدرس وإلزملاء أثناء إلير

 ي إلميدإن
ر
نامج وطبقه ف ي إلير

ر
 .إحرص على ما تعلمته ف

 ركز ذهنك بالتعليم وإحرص على إلتطبيق إلمباشر 

وع بالتدريب  تغلق إلموبايل قبل إلسرر
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 (إلانزيمات) إلأولىإلوحدة 
 دقيقة 360:  إلزمن -إليوم إلأول 

 :(OBJECTIVES)أهدإف إلوحدة 

1. Define enzyme and describe how enzyme are classified based on their 

structures or their actions on substrate. 

2. Define the following terms: (Active Site, Apoenzyme, Holoenzyme, 

Cofactor, Coenzyme, Cosubstrates, First-order and zero-order kinetics, Km, 

Vmax, Enzyme inhibition (competitive, noncompetitive, uncompetitive). 

3. State the Michaelis-Menten and Lineweaver-Burk equations and relate 

them to enzyme kinetics by defining reaction velocity, Vmax, and Km. 

4. Draw and label a Michaelis-Menten curve and a Lineweaver-Burk plot. 

5. List the factors that affect the velocity of an enzymatic reaction and how 

these factors affect enzyme kinetics. 

6. State the way in which each type of inhibition affects enzyme kinetics and 

illustrate how each of the three types affects the enzymatic reaction rate 

using a Lineweaver-Burk plot. 

7. List the physiological factors that affect blood enzyme levels. 
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:إلجلساتجدول   

 زمنها وإضيعهام إلجلسة

 إلجلسة إلاولى

ENZYMES 

 OVERVIEW 

 NOMENCLATURE 

 PROPERTIES OF ENZYMES 

 دقيقة 90

 إلجلسة إلثانية
 HOW ENZYMES WORK 

 FACTORS AFFECTING REACTION VELOCITY 
 دقيقة 90

 إلجلسة إلثالثة
 MICHAELIS-MENTEN EQUATION 

 INHIBITION OF ENZYME ACTIVITY 
 دقيقة 90

 إلجلسة إلرإبعة
 REGULATION OF ENZYME ACTIVITY 

 ENZYMES IN CLINICAL DIAGNOSIS 
 دقيقة 90

14 



)OBJECTIVES )أهدإف إلجلسة إلاولى    

 Define enzyme and describe how enzyme are classified based on 

their structures or their actions on substrate. 
 

 Define the following terms: (Active Site, Apoenzyme, Holoenzyme, 

Cofactor, Coenzyme, Cosubstrates). 
 

 Describe the following properties of enzymes: (Catalytic Efficiency 

of Enzymes, Specificity of Enzymes, Regulation of Enzymes 

Activity and Location of Enzymes 

 إلأولىإلوحدة 
 دقيقة 90: إلزمن -إلأول إلجلسة 

 موضوعات إلجلسة إلاولى

ENZYMES 

 OVERVIEW 

 NOMENCLATURE 

 PROPERTIES OF ENZYMES 

15 



 (  1/1/1)إلنشاط 
ي إلتعارف وكسر إلجمود من خلال تعبئة إلمطلوب  نشاط تدرينر

 نشاط إلتعارف شاطلنااسم 

 أقلام ملونة –بطاقة تعريف  ادوات تنفيذ النشاط

 آلية التنفيذ
 توزع بطاقة تعريف على إلطلبة وإلمطلوب تعبئة إلبيانات ومن ثم تبادل إلبطاقات

 .وكل طالب يقرأ بطاقة زميله وهكذإ يتم إلتعرف على إلجميع

 دقائق 10 مدة النشاط

 نشاط إلتعارف يطبع ويوزع على إلطلبة

 إلإجابة إلمطلوب م
ي  1

 
   إلاسم إلثلاث

   إلهوإيات وإلموإهب 2
   أمنية تتمنر تحققها 3
نامج 4 ي هذإ إلير

ر
ي دعتك للمشاركة ف

   إلاسباب إلنر

16 



Enzymes 
I. OVERVIEW 

 Virtually all reactions in the body are mediated by enzymes, 

which are protein catalysts that increase the rate of reactions 

without being changed in the overall process.  
 

 Among the many biologic reactions that are energetically 

possible, enzymes selectively channel reactants (called 

substrates) into useful pathways.  
 

 Enzymes thus direct all metabolic events. 

 إلأولىإلوحدة 
 دقيقة 90: إلزمن -إلأول إلجلسة 

17 



II. NOMENCLATURE 

Each enzyme is assigned two names. 

 The first is its short, recommended name, convenient for 

everyday use.  
 

 The second is the more complete systematic name, 

which is used when an enzyme must be identified 

without ambiguity. 

18 



A. Recommended name 

Most commonly used enzyme names have the suffix 

“-ase” attached to the substrate of the reaction (for 

example, glucosidase and urease), or to a description 

of the action performed (for example, lactate 

dehydrogenase and adenylyl cyclase).  
 

 [Note: Some enzymes retain their original trivial 

names, which give no hint of the associated enzymic 

reaction, for example, trypsin and pepsin.] 

19 



B. Systematic name 

 In the systematic naming system, enzymes are divided into six 

major classes (Figure 1), each with numerous subgroups.  
 

 For a given enzyme, the suffix -ase is attached to a fairly 

complete description of the chemical reaction catalyzed, 

including the names of all the substrates; For example, 

lactate:NAD+ oxidoreductase.  
 

 [Note: Each enzyme is also assigned a classification number.]  
 

 The systematic names are unambiguous and informative, but 

are frequently too cumbersome to be of general use. 

20 



Nicotinamide adenine dinucleotide 

 Nicotinamide adenine dinucleotide 

(NAD) is a coenzyme found in all 

living cells. 
  
 The compound is a dinucleotide, 

because it consists of two nucleotides 

joined through their phosphate groups.  
 

 One nucleotide contains an adenine 

base and the other nicotinamide. 
 

 Nicotinamide adenine dinucleotide 

exists in two forms: an oxidized and 

reduced form abbreviated as NAD+ 

and NADH respectively.  

21 



 In metabolism, nicotinamide adenine dinucleotide is 

involved in redox reactions, carrying electrons from one 

reaction to another.  
 

 The coenzyme is, therefore, found in two forms in cells: 

• NAD+ is an oxidizing agent – it accepts electrons from 

other molecules and becomes reduced.  
 

• This reaction forms NADH, which can then be used as a 

reducing agent to donate electrons.  
 

• These electron transferreactions are the main function of 

NAD.  

22 



Figure 1.1 The six major classes of enzymes with examples. 

THF = tetrahydrofolate. 
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III. PROPERTIES OF ENZYMES 

 Enzymes are protein catalysts that increase the velocity 

of a chemical reaction, and are not consumed during the 

reaction.  
 

 Some RNAs can act like enzymes, usually catalyzing the 

cleavage and synthesis of phosphodiester bonds.  
 

 RNAs with catalytic activity are called ribozymes, and 

are much less commonly encountered than protein 

catalysts. 

24 



A. Active sites 

 Enzyme molecules contain a special pocket or cleft called the active 

site. The active site contains amino acid side chains that participate in 

substrate binding and catalysis.  

 The substrate binds the enzyme, forming 

an enzyme–substrate (ES) complex.  
 

 Binding is thought to cause a 

conformational change in the enzyme 

(induced fit) that allows catalysis.  
 

 ES is converted to an enzyme–product 

(EP) complex that subsequently 

dissociates to enzyme and product. Figure 1.2 Schematic representation 

of an enzyme with one active site 

binding a substrate molecule. 

25 



B. Catalytic Efficiency 

 Enzyme-catalyzed reactions are highly efficient, proceeding 

from 103–108 times faster than uncatalyzed reactions. 
 

 The number of molecules of substrate converted to product per 

enzyme molecule per second is called the turnover number, or 

kcat and typically is 102–104s-1. 

C. Specificity 

 Enzymes are highly specific, interacting with one or a few 

substrates and catalyzing only one type of chemical reaction.  
 

 [Note: The set of enzymes made in a cell determines which 

metabolic pathways occur in that cell.] 

26 



D. Holoenzymes 

 Some enzymes require molecules other than proteins for 

enzymic activity.  
 

 The term holoenzyme refers to the active enzyme with 

its nonprotein component, whereas the enzyme without 

its nonprotein moiety is termed an apoenzyme and is 

inactive.  
 

 If the nonprotein moiety is a metal ion such as Zn2+ or 

Fe2+, it is called a cofactor. If it is a small organic 

molecule, it is termed a coenzyme.  

27 



 Coenzymes that only transiently associate with the enzyme 

are called cosubstrates. Cosubstrates dissociate from the 

enzyme in an altered state (NAD+ is an example).  
 

 If the coenzyme is permanently associated with the 

enzyme and returned to its original form, it is called a 

prosthetic group (FAD is an example).  
 

 Coenzymes frequently are derived from vitamins. For 

example, NAD+ contains niacin and FAD contains 

riboflavin. 
 

28 



In biochemistry, flavin adenine 

dinucleotide (FAD) is a redox 

coenzyme, more specifically 

a prosthetic group of a protein, 

involved in several important 

enzymatic reactions 

in metabolism.  

Flavin adenine dinucleotide (FAD)  

29 
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E. Regulation 

Figure 1.3 The intracellular 

location of some important 

biochemical pathways. 

 Enzyme activity can be regulated, that is, 

increased or decreased, so that the rate of 

product formation responds to cellular need. 

F. Location within the cell 

 Many enzymes are localized in specific 

organelles within the cell (Figure 1.3).  
 

 Such compartmentalization serves to isolate 

the reaction substrate or product from other 

competing reactions.  
 

 This provides a favorable environment for 

the reaction, and organizes the thousands of 

enzymes present in the cell into purposeful 

pathways. 
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( 2/1/1)إلنشاط   
متعدد إلخيارإتتمرين   

Choose the ONE correct answer. 

1. One of the enzymes involved in glycolysis, aldolase, 

requires Zn2+ for catalysis. Under conditions of zinc 

deficiency, when the enzyme may lack zinc, it would be 

referred to as the: 

A. apoenzyme. 

B. coenzyme.  

C. holoenzyme. 

D. prosthetic group.  

E. substrate. 
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2. What is an apoenzyme?  

A. It is a protein portion of an enzyme 

B. It is a non-protein group 

C. It is a complete, biologically active conjugated enzyme 

D. It is a prosthetic group 

3. Which one of the following is not among the six internationally 

accepted classes of enzymes? 

A. Hydrolases 

B. Ligases  

C. Oxidoreductases 

D. Polymerases 

E. Transferases  
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