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Metabolism 

    Metabolism refers to all the  chemical reactions within an organism 
that breakdown molecules to release energy and all the reactions that use 
energy to build complex molecules. These reactions are referred to as 
anabolism and catabolism  
 

 

    Anabolism is the process where smaller molecules are combined to 

form larger more complex molecules. This process requires energy so it is 

considered an endothermic reaction. 

     



Dr. Entedhar 

2 
 

Catabolism is the process where larger molecules are broken down 
into smaller molecules releasing energy. The molecules are 
broken down into either simple sugars, glycerol and fatty acids or 
amino acids. This process is exothermic. 

 
Main Classes of Metabolic Reactions 

1. Oxidation-Reduction Reactions 

2. Reactions that Make or Break Carbon-Carbon Bonds 

3. Internal Rearrangements, Isomerizations, Eliminations. 

4. Group Transfer Reactions. 

5. Free Radical Reactions 
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The citric acid cycle (Krebs cycle, tricarboxylic acid 

cycle) 

 

    The citric acid cycle is a series of reactions in mitochondria 

that oxidize acetyl residues (as acetyl-CoA) and reduce 

coenzymes that upon reoxidation are linked to the formation of 

ATP. 

     The citric acid cycle is the final common pathway for the 

aerobic oxidation of carbohydrate, lipid, and protein because 

glucose, fatty acids, and most amino acids are metabolized to 

acetyl-CoA or intermediates of the cycle. It also has a central 

role in gluconeogenesis, lipogenesis, and interconversion of 

amino acids.  

 

Reactions of  Krebs cycle 

 

1. The initial reaction between acetyl-CoA and oxaloacetate 

         to form citrate is catalyzed by citrate synthase. 

2. Citrate is isomerized to isocitrate by the enzyme 

          Aconitase 

3. Isocitrate undergoes dehydrogenation catalyzed by 

           isocitrate dehydrogenase to form -Ketoglutarate 

4. Ketoglutarate undergoes oxidative decarboxylation 

         in a reaction catalyzed by  _-ketoglutarate dehydrogenase 

         complex to form Succinyl-CoA    

5. Succinyl-CoA is converted to succinate by the enzyme 

         succinate thiokinase to form Succinate  

6. Fumarase (fumarate hydratase) catalyzes the addition of 

water across the double bond of fumarate, yielding malate. 
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7. Malate is converted to oxaloacetate by malate 

dehydrogenase. 

 

 

 
 

Inhibited by 

 fluoroacetate, 

 malonate,  

 arsenite 

 

 

 

 

 

 

 

 

 

 

 



Dr. Entedhar 

6 
 

Q1- Fill the blank 

A –  during sample collection and until the serum or sample or plasma are 

isolated from RBCs care must be taken to minimize the opportunities for 

hemolysis. Hemolysis may arise because of. 

1-………………………………………………………………………… 

2- ………………………………………………………………………… 

3-…………………………………………………………………………. 

4-………………………………………………………………………….. 

5-………………………………………………………………………. 

 

B- Anticoagulants  

1- …………………………………………. ……………………… 

α- mucoitin polysulphuric acid inhibits the formation of thrombin 

from prothrombin. It's usually available as the Na, NH4 and Li salts. 

2- ………………………………………………………………..it 

precipitates calcium ions which are essential for clotting 

mechanism. Its dipotasium and dilithium salts are most often used. 

3- ……………………………………………………………... oxalate 

acts by precipitating the calcium, potassium oxalate is tha most 

commonly used. Sodium citrate does not precipitate calcium but 

converts it into a non-ionized form. 

4- ………………………………………………………………….It's 

also considered as an anticoagulant, but since  larger amount are 

needed   it is rather used as preservative  for glucose determination 

by inhibiting red cell metabolism, glycolysis, and  bacterial action. 

 

Q2/Explain principle of the following: 

1- protein estimation 

2- Blood glucose  determination. 
 


