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"   Enzymes "  

 

Enzymes are be defined as soluble, colloidal, organic catalysts 

which are produced by living cells. Enzymes are biologic catalysts 

to accelerate the rate of biochemical reactions. 

- All enzymes are protein in nature; they are water soluble, 

precipitated by usual reagents like alcohols, ammonium sulfate 

and alkaloid reagents. 

- Most enzymes are present in cells at much higher 

concentrations than in plasma. 

- Normal plasma levels reflect the balance between the 

synthesis and release of enzymes during ordinary cell turnover 

and their clearance from the circulation, therefore, enzymes can be 

used as markers to detect and localize cell damage proliferation. 

- The enzyme (holoenzyme) composed of inactive protein 

(apoenzyme) with cofactor which may be organic (coenzyme) or 

inorganic (eliments like Mn, Mg, Fe). If the cofactor linked forced to 

the protein portion of enzyme then it called prosthetic group.   

- Enzyme unit: the amount of enzyme required for 

transformation one micromole of substrate (reactant molecules) in 

one minute. 

- Turnover number: the number of substrate molecules 

transformed per one minute by a single enzyme molecule. 

- Specific activity: number of units of enzyme present in one 

mg of protein. 

* Physical and chemical properties: 

1- It did not change the equilibrium point of reactions. 

2- It did not change or consumed during reactions. 
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3- Molecular weight 12000- million or more. 

4- It composed of one or more of polypeptides, it may contain 

cofactor (inorganic or organic or both). 

5- Due to all enzymes are proteins, therefore, any factor or 

substance affect on the structure of protein lead to the enzyme 

loss of its activity, this factors like heat, concentrated acids and 

bases, ultraviolet ray and others. 

 

* Nomenclature: 

Enzymes are usually named in terms of the reactions they 

catalyze, by adding the suffix " ase " to a major part of the 

substrate acted upon like urease act on urea, and tyrosinase on 

tyrosine. 

There are some trivial names like pepsin and trypsin which are 

proteases. 

The international union of Biochemistry and Molecular Biology 

developed a system of nomenclature on which enzymes are 

divided in to six major classes, each with numerous sub groups. 

Enzymes are classified based on the reactions they catalyze. Each 

enzyme is characterized by a code number comprising four digits 

separated by points. The four digits characterize class, sub-class, 

sub-sub-class, and serial number of a particular enzyme. 

 

* Classification: 

Generally enzymes classify into six types: 

1- Oxidoreductases: enzymes catalyzing oxidation-reduction 

reactions. Subclasses of this group include the dehydrogenases, 
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oxidases, oxygenases, reductases, peroxidases, and 

hydroxylases. 

2- Transferases: catalyze reactions that involve the transfer of 

groups from one molecule to another. Examples of such groups 

include amino, carboxyl, carbonyl, methyl, phosphoryl, and acyl 

(RC=O). Common trivial names often include the prefix "trans", 

examples include the transcarboxylases, transmethylases, and 

transaminases (X-Y + Z ↔ X + Z-Y ) . 

3- Hydrolases: catalyze reactions in which the cleavage of 

bonds is accomplished by adding water. The hydrolases include 

the esterases, phosphatases, and peptidases. 

4- Lyases: catalyze reactions in which groups (e.g., H2O, CO2, 

and NH3) are removed to form a double bond or are added to a 

double bond. Decarboxylases, hydratases, dehydratases, 

deaminases, and synthases are examples of lyases. 

5- Isomerases: enzymes catalyzing a change in the geometric or 

spatial configuration of a molecule(e.g.,epimerases,and mutases ). 

6- Ligases: catalyze bond formation between two substrate 

molecules. The energy for these reactions is always supplied by 

ATP hydrolysis. The names of many ligases include the term 

synthetase and carboxylases. 

 

* Specificity:  

a- Material (absolute) specificity: enzyme act on one material 

like aspartase specify only for fumaric acid and not for other 

unsaturated acid, which make to add the ammonia to the double 

bond. 
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      COO-                                                COO- 

      C_ H                        Aspartase         CH2 

H _ C          + NH4+                             H-C-NH2   + H+  

      COO-                                                COO- 

Fumaric acid                                         Aspartic acid 

 

b- Group specificity: enzyme act on some materials but similar 

like hixokinase affect on glucose, galactose, and others. 

                  Glucokinase 

Glucose                                  glucose-6-phosphate + ADP 

                  ATP 

c-  Stereospecificity: some enzymes are  specific to only one 

isomer even if the compound is one type of molecule:  

For example: glucose oxidase  catalyzes the oxidation of  β-D-

glucose but not  α-D-glucose, and arginase catalyzes the 

hydrolysis of L-arginine  but not D-arginine.  

*Maltase catalyzes the hydrolysis of α- but not β –glycosides.  

d- Bond Specificity: enzymes that are specific for a bond or 

linkage such as ester, peptide or glycosidic belong to this group  

Examples:   

1.  Esterases- acts on ester bonds  

2.  Peptidases-acts on peptide bonds  

3.  Glycosidases- acts on glycosidic bonds.  

 

* Active site: the small part (special pocket or cleft) of enzyme 

at which the substrate bind with enzyme. It composed of amino 

acid residues and peptide bonds. 
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The active site contains amino acid chains that create a three-

dimensional surface complementary to the substrate. The active 

site binds the substrate, forming an enzyme-substrate (ES) 

complex.  

ES is converted to enzyme-product (EP); which subsequently 

dissociates to enzyme and product. For the combination with 

substrate, each enzyme is said to possess one or more active 

sites where the substrate can be taken up. 

The active site of the enzyme may contain free hydroxyl group of 

serine, hydroxyl group of tyrosine, SH-thiol (Sulfhydryl) group of 

cysteine or imindazolle group of histidine to interact with there is 

substrates. 

There are two theories for activation: 

  1- Lock-and-key theory: partially accounts for enzyme 

specificity. Each enzyme binds to a single type of substrate 

because the active site and the substrate have complementary 

structures. 

  2- Induced-fit theory: in this model, the flexible structure of 

proteins is taken into account; therefore, substrate does not fit into 

a rigid active site. 

 

Figure: Models of enzyme- substrate interactions  
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* Enzymes lower the activation energy: 

Enzymes bind temporarily to one or more of the reactants of 

the reaction they catalyze, and this lead to lower the amount of 

activation energy needed and thus speed up the reaction.  

      

 

                                         Uncatalyzed          Energy of  

Free                                                                        activation 

Energy     Reactants                                 Catalyzed 

(G)      ---------------------------------------------------  

                                                                      ∆G 

                                                                    Products 

 

A chemical reaction  S              P (where S is the substrate 

and P is the product or products) will take place when a certain 

number of  S molecules at any given instant posses enough 

energy to attain an activated condition called the “transition 

state”, in which the probability of making or breaking a chemical 

bond to form the product is very high.  

The transition state is the top of the energy barrier separating 

the reactants and products. The rate of a given reaction will vary 

directly as the number of reactant molecules in the transition state. 

The “energy of activation is the amount of energy required to bring 

all the molecules in 1 gram-mole of a substrate at a given 

temperate to the transition state. 

Activation energy is defined as the energy required converting 

all molecules in one mole of reacting substance from the ground 

state to the transition state.  
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* Enzyme cofactors: many enzymes require the presence of 

an additional, non-protein, cofactors. Some cofactors are small 

organic molecules called coenzyme, the B- vitamins ( thiamine B1, 

riboflavin B2 , and nicotinamide) are precursors of coenzymes. The 

coenzyme may bind covalently (prosthetic group), or noncovalently 

to the apoenzyme. 

    -Coenzyme accepts a particular group removed from the 

substrate or donates a particular group to the substrate.  

    -Coenzymes are called cosubstrate because the changes that 

take place in substrates are complimentary to the changes in 

coenzymes.  

    -The coenzyme may participate in forming an intermediate 

enzyme-substrate complex.  

Reactions that require coenzymes and form covalent bonds 

include oxidoreductase, transferase, isomerase, and ligase . 

Some cofactors are metal ions such as Zn2+ (the cofactor for 

carbonic anhydrase), Cu2+, Mn2+, K+, and Na+. 

Metal-activated enzymes form only loose and easily 

dissociable complexes with the metal and can easily release the 

metal without denaturation. Metalloenzymes hold the metal tightly 

on the molecule and do not release it even during extensive 

purification.  

Metal ions promote enzyme action by  

a. Maintaining or producing the active structural conformation of 

the enzyme (e.g. glutamine synthase).  

b. Promoting the formation of the enzyme-substrate complex 

(example: enolase and carboxypeptidase A).  

c. Acting as electron donors or acceptors (example: Fe-S proteins 

and cytochromes).  
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d. Causing distortions in the substrate or the enzyme, example: 

phosphotransferases).  

                                                                                                                           

* Factors affecting enzyme activity: 

1- Enzyme concentration: the enzyme activity increased with the 

increase of enzyme concentration, until reach all the reactant 

substances (substrates) will convert to products. 

 

                          Initial rate of  

                             reaction 

 

                                                          [ E ] 

2- Temperature: Starting from low temperature as the temperature 

increases to certain degree the activity of the enzyme increases 

because the temperature increase the total energy of the chemical 

system .   There is an optimal temperature at which the reaction is 

most rapid (maximum).  

Above this the reaction rate decreases sharply, mainly due to 

denaturation of the enzyme by heat.  

  The temperature at which an enzyme shows maximum activity 

is known as the optimum temperature for the enzyme. For most 

body enzymes the optimum temperature is around 370C, which is 

body temperature. 

                           

                                    Rate of  

                                     activity 

 

                                                         10   20  30    40    50          

                                                          Temperature 
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3- pH: The concentration of H
+
 affects reaction velocity in several 

ways. First, the catalytic process usually requires that the enzyme 

and substrate have specific chemical groups in an ionized or 

unionized state in order to interact.   

For example, Catalytic activity may require that an amino-group of 

the enzyme be in the protonated form (-NH3
+) at alkaline pH this 

group is deprotonated and the rate of reaction therefore declines.  

  Extreme pH can also lead to denaturation of the enzyme, 

because the structure of the catalytically active protein molecule 

depends on the ionic character of the amino acid chains.  

  The pH at which maximum enzyme activity is achieved is 

different for different enzymes, and after reflects the pH at which 

the enzyme functions in the body.   

For example, pepsin, a digestive enzyme in the stomach, has 

maximum action at pH 2, where as other enzymes, designed to 

work at neutral pH, are denatured by such an acidic environment. 

                                                         A                 B  

                                              

                                            Rate 

                                                                       C 

                                                   2   4   6  8  10  12  14   16   

                                                                pH 

3- Substrate concentration: the rate of reaction (velocity) will 

increase with the increase of substrate concentration[S] (first order 

reaction) until reach the maximum velocity (Vmax), at the 

saturation of enzyme with substrate (zero order reaction). 
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   Vmax    ------------                                     zero-order reaction             

 

    1/2Vmax  --------         First-order reaction                               

                                                                                                                                                                                

          
                                                           

 
                                                                 [S]             Km  

 
 
- The effect of substrate concentration is distinct by the Michaelis- 

Menten equation . 

                                    Vmax  [S] 
                         V= 
                                     Km + [S] 
 

Km is the Michaelis-Menten constant. 

Km= concentration of substrate at 1/2Vmax. 

- Below the relationship between [S] and Km: 

 
a-   [S] << Km              Vmax [S] 
                            V=                         --------- Vα [S] 
                                    Km 
 
                                        
b- [S] = Km 
                     Vmax [S]            Vmax [S] 
             V=                      =                      = 1/2Vmax  
                     [S] + [S]                2[S] 
 
 
c- [S] >> Km 
                         Vmax [S] 
                  V =                   -------  V= Vmax 
                            [S] 
 



 

- 11 - 

 

 خلف زيدان قدوري. م

 كلية – تكريت جامعة

 االسنان طب

- By reverse the Michaelis-Menten equation we will obtain the 

Lineweaver-Burk equation: 

    
       Vmax [S]                1          Km         1            1 
  V =                                    =                            +            
           Km+[s]                 V         Vmax      [S]          Vmax 

 
                                        

 
 
 
 

   1                                                               
         V                                                                                   

 
             Km        

         Slop       
Vmax                                     

                                            1 
                          Vmax                                                              

                                                                   
                                                                -1/Km 

                      1 
      

                    [S] 
- This plot used for determination Km and Vmax of an enzymatic 
reactions.                                                                                       

---------------------------------------------------------------------- 

 

* Isozymes: the presence of enzymes in more than one shape 

or configuration in the same cell or tissue or species of organisms, 

like the lactic dehydrogenase have five shapes in animal tissues 

and these can isolated by the electrophoresis. 

- The isozymes are important in control of metabolism and 

development of cells. 

- The isozymes differ in Vmax and Km. 
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* Zymogens: are inactive enzymes that have an extracellular 

function, and are activated only after secretion from their site of 

synthesis and storage. 

- Activation is achieved by proteolysis of one or a few peptide 

bonds in the zymogen. The active sites in zymogens are 

incomplete but become fully formed on activation. 

Zymogen forms of enzymes a protective mechanism to prevent 

auto digestion of tissue producing the digestive enzymes. 

- The example is the activation of pancreatic chymotrypsinogen by 

trypsin. 

 

* Enzyme Inhibition : 

Any chemical, which when added to an enzyme-substrate 

system causes a decrease in the reaction velocity is defined as an 

inhibitor. 

There are two major types of enzyme inhibition, irreversible 

and reversible.    

A- Irreversible Inhibition  

The type of inhibition that cannot be reversed by increasing 

substrate concentration or removing the remaining free inhibitor, 

due to it bind covalently with or destroy a functional group on an 

enzyme that is essential for the enzyme’s activity is called 

irreversible inhibition Eg. Diisopropylfluorophosphate (DIFP) 

inhibits the enzyme acetyl cholinesterase, important in the 

transmission of nerve impulses.  

Acetyl cholinesterase catalyzes the hydrolysis of Acetylcholine 

(to acetic acid and choline) a neurotransmitter substance 

functioning in certain portions of the nervous system   
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B- Reversible inhibition  

This type of inhibition can be competitive, non-competitive and 

uncompetitive.  

There are several different types of enzyme inhibitors, each 

type reducing the velocity of the reaction by different mechanism: 

1- Competitive Inhibition: 

A competitive inhibitor is one which competes with the 

substrate for the active site of the enzyme that is both of the 

following reactions occur:  

  E + S  ↔  ES → E + P 

     E + I  ↔  EI 

The presence of the inhibitor effectively removes some of the 

free enzyme and prevents it from forming an enzyme-substrate 

complex. The addition of more substrate will overcome the 

inhibition, because it will drive the various equilibrium in the 

direction of the enzyme-substrate complex. 

The extent of the inhibition will, therefore, depend on: 

a- Concentration of the inhibitor. 

b- Concentration of the substrate. 

c- Relative affinity of the active site for the substrate and 

inhibitor.  

- In general, competitive inhibitors are compounds which show 

a close structural similarity to the substrate, this enable them to 

bind to the active site, which they block entry of the substrate but 

fail to undergo the enzymatic reaction. 
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e.g.: one of the classic example of this type of inhibition is the 

inhibition of the enzyme succinic dehydrogenase by the malonic 

acid and prevent the formation of fumarate in the Krebs cycle.: 

 
 
CH2COOH                CH2COOH                           CH-COOH 

                   +E↔ E.                       ↔ E.H2 +  

CH2COOH                CH2COOH                           CH-COOH     
Succinic acid          E.substrate complex                    Fumaric 

acid 

 

       COOH                                 COOH 

CH2            +  E   ↔    E.CH2   
      COOH                                  COOH    
Malonic acid                    E. inhibitor complex 
       
  Malonic acid, because of the very similar arrangement of its 

two carboxyl groups, binds very effectively to the succinic acid site 

on the enzyme. Malonic acid however, has no carbon-carbon bond 

to oxidize, so it cannot act as a substrate. Its presence however 

prevents the true enzyme-substrate complex from forming, and it 

therefore, acts as an inhibitor. 

Eg.2 Allopurinol used for the treatment of Gout   

Allopurinol Inhibits Xanthine oxidase by competing with uric 

acid precursors for the active site on the enzyme. This competition 

blocks the conversion of these precursors, and of hypoxanthine 

and xanthine, to uric acid and result in lower serum urate levels. 

Effect of Competitive inhibitors   

1. Effect on Vmax: The effect of a competitive inhibitor is reversed 

by increasing [s]. At a sufficiently high substrate concentration, the 
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reaction velocity reaches the Vmax, observed in the absence of 

inhibitor.  

2. Effect on Km: A competitive inhibitor increases the apparent Km 

for a given substrate. This means that in the presence of a 

competitive inhibitor more substrate is needed to achieve ½ Vmax. 

In this type of inhibition, Km will increase, but Vmax will remain 

unchanged according to Line Weaver-Burk plot. 

                                                                   Competitive                                                          
                                                                   inhibition 
                    1/v                                                            

                                                                          Uninhibited 

 

 

 

  

  -1/Km                           1/Vmax 

 

2- Noncompetitive (mixed) inhibition: 

In this type of inhibition, there is no relationship between the 

degree of inhibition and the concentration of substrate, inhibition 

depends only on the inhibitor. 

- Inhibitor reacts with a site on the enzyme (e.g.: allosteric 

site), other than the active site, therefore, it can act on free enzyme 

and on enzyme-substrate complex. 

The most important non-competitive inhibitors are naturally 

occurring metabolic intermediates that can combine reversibly with 

specific sites on certain regulatory enzymes that change the 

activity of their catalytic sites.   
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  An Example: is the inhibition of L-threonine dehydratase by 

L-isoleucine. 

  E + I ↔ EI 

  ES + I ↔ ESI 

The inhibition is therefore, depend on: 

a- Concentration of inhibitor. 

b- Affinity of the enzyme for the inhibitor. 

1.  Effect on Vmax.  

Non-Competitive inhibition cannot be overcome by 

increasing the concentration of substrate. Thus, non-

competitive inhibitors decrease the Vmas of the reaction.  

        2.  Effect on Km:  

Non-competitive inhibitors do not interfere with the binding 

of substrate to enzyme. Thus, the enzyme shows the same 

Km in the presence or absence of the non-competitive 

inhibitor.   

The inhibitor has not influenced the binding of the substrate to 

the active site of the enzyme, so the Km is unchanged, but the 

Vmax will decrease. 

                                                            Noncompetitive                                                                 
                          1/V                               inhibition 
 

                                                                   

                                                           Uninhibited 

     -1/Km             

                                          1/[S] 

- Inhibitors of this type are compounds such as heavy metal 

ions (Ag+, Hg2+, and Pb2+) that can reversibly alter the reaction 

by interacting with the free sulfhydryl groups of the protein. 
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3- Uncompetitive Inhibition: 

This type of inhibition occurs when an inhibitor combines with 

enzyme-substrate complex (ES) to form ESI, which cannot yield 

products. 

  ES + I ↔  ESI 

As in noncompetitive inhibition, binding of inhibitors at a site 

distinct from the active site (e.g.: allosteric site). This type of 

inhibition will lead to decrease both of (Km) and (Vmax) according 

to LineWeaver- Burk plot. 

                                  Uncompetitive                                     

                1/V                       inhibition 

                

                                         Uninhibited 

      

 

 

-1/Km  

                                                      

                                                  1/[S] 

 

- This type of inhibition is often found in enzymic reactions with 

two or more substrates. 
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* Regulation of enzyme activity  

There are several means by which the activity of a particular 

enzyme is specifically regulated.  

1. Irreversible covalent Activation / Zymogens activation  

Some enzymes are secreted in an inactive form called 

proenzymes or zymogens. At the site of action specific peptide 

bonds are hydrolyzed either enzymatically or by pH changes to 

convert it into active form, e.g. Pepsinogen to pepsin, Trypsinogen 

to trypsin, plasminogen to plasmin. After hydrolysis when it is 

activated, it cannot be reconverted into proenzyme form.  

  

2. Reversible Covalent Modification  

By addition of or removal of phosphate or adenylate, certain 

enzymes are reversibly activated and inactivated as per the 

requirement. Protein kinase of muscle phosphorylates 

phosphorylase kinase, glycogen synthetase by making use of 

ATP.  

 

3.  Allosteric Modulation   

the rates of some enzyme-catalyzed reactions are regulated 

by reversibly binding compounds, termed effectors, at specific 

sites other than active site which are called allosteric sites. 

- The regulatory enzymes characterized by: 

  1- It has high molecular weight and contains a number of 

subunits. 

  2- It has binding sites for substrate and also for regulating 

metabolites which called effectors or modulators and it bind to 

allosteric site. 
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- If this allosteric site was free, the enzyme act at normal state, but 

if it was loaded with metabolite, the enzyme changed to 

configuration more or less active than normal this depend on the 

modulator if it was activator or inhibitor.  

      There are two ways that enzymatic activity can be altered by 

effectors: the Vmax can be increased or decreased, or the Km can 

be raised or lowered.  

  

4. Feedback inhibition  

In allosteric regulation in which end products inhibit the activity 

of the enzyme is called” feedback inhibition”.  

 

A high conc. D typically inhibits conversion of A to B.  

This involves not simple backing up of intermediates but the 

activity of D to bind to and inhibit E1. D thus acts as negative 

allosteric affector or feedback inhibitor of E1.   

The kinetics of feedback inhibition may be competitive, mixed, 

etc. It is the commonest way of regulation of a biosynthetic 

pathway. Feedback regulation generally occurs at the earliest 

functionally irreversible step unique in the biosynthetic pathway. 

 

ENZYMES IN CLINICAL DIAGNOSIS  

Plasma enzymes can be classified into two major groups   

1.  Those, relatively, small group of enzymes secreted into the 

plasma by certain organs (i.e. enzymes those have function in 
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plasma) for example: - the liver secretes zymogens of the 

enzymes involved in blood coagulation.  

2.  Those large enzyme species released from cells during normal 

cell turnover. These enzymes are normally intracellular and have 

no physiologic function in the plasma. In healthy individuals the 

levels of these enzymes are fairly constant and represent steady 

state in which the rate of release from cells into the plasma is 

balanced by an equal rate or removal from the plasma.  

Many diseases that cause tissue damage result in an 

increased release of intracellular enzymes into the plasma. The 

activities of many of these enzymes are routinely determined for 

diagnostic purposes in diseases of the heart, liver, skeletal muscle, 

and other tissues.   

The level of specific enzyme activity in the plasma frequently 

correlates with the extent of tissue damage. Thus, the degree of 

elevation of a particular enzyme activity in plasma is often useful in 

evaluating the diagnosis and prognosis for the patient.  

Measurement of enzymes concentration of mostly the latter 

type in plasma gives valuable information about disease involving 

tissues of their origin.   

  

1. Lipase:  

It is an enzyme catalyzing the hydrolysis of fats. It is secreted 

by pancreas and Liver.  

The plasma lipase level may be low in liver disease, Vitamin A 

deficiency, some malignancies, and diabetes mellitus. It may be 

elevated in acute pancreatitis and pancreatic carcinoma.  
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2.  α- Amylase  

α- amylase is the enzyme concerned with the breakdown of 

dietary starch and glycogen to maltose. It is present in pancreatic 

juice and saliva as well as in liver fallopian tubes and muscles.  

The enzyme is excreted in the Urine. The main use of amylase 

estimations is in the diagnosis of acute pancreatitis.  

The plasma amylase level may be low in liver disease and 

increased in high intestinal obstruction, mumps, acute pancreatitis 

and diabetes.  

  

3. Trypsin  

Trypsin is secreted by pancreas. Elevated levels of trypsin in 

plasma occur during acute pancreatic disease.  

  

4. Alkaline phosphates (ALP)  

The alkaline phosphates are a group of enzymes, which 

hydrolyze phosphate esters at an alkaline pH. They are found in 

bone, liver, kidney, intestinal wall, lactating mammary gland and 

placenta. In bone the enzyme is found in osteoblasts and is 

probably important for normal bone function.  

The level of the enzyme may be increased in rickets and 

osteomalacia, hyperparathyroidism, paget's disease of bone, 

obstructive jaundice, and metastatic carcinoma.  

  

5. Acid Phosphatase (ACP)  

Acid phosphatases catalyzing the hydrolysis of various 

phosphate esters at acidic pH is found in the prostate, liver, red 

cells, platelets and bone. It may be elevated in metastatic prostatic 

carcinoma.  
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  6. Transaminases   

Two transaminases are of clinical interest.  

1.  Aspartate Transaminase, AST ( Glutamate oxaloacetate 

transaminase, GOT )  

Catalyzes the transfer of the amino group of aspartic acid to 

α- ketoglutarate forming glutamate and oxaloacetate.   

AST or GOT is widely distributed, with high concentration, in 

the heart, liver, skeletal muscle, kidney and erythrocytes, and 

damage to any of these tissues may cause raised levels.  

2.  Alanine transaminase, ALT (Glutamate pyruvate transaminase, 

GPT )    

  Transfer the amino group of alanine to  α- ketoglutarate, 

forming glutamate and pyruvate. It is present in high concentration 

in liver and to a lesser extent in skeletal muscle, kidney and heart.  

-  Serum levels of glutamate- pyruvate transaminase (SGPT) 

and Glutamate-oxaloacetate- transaminase (SGOT) are useful in 

the diagnosis of liver parenchymal damage and myocardial 

damage respectively. In liver damage, both enzymes are 

increased, but SGPT increases more. In myocardial infarction 

SGOT is increased with little or no increase in SGPT.  

 

7. Lactate Dehydrogenase (LDH)   

 It catalyzes the reversible interconversion of lactate and 

pyruvate. It is widely distributed with high concentrations in the 

heart, skeletal muscle, liver, kidney, brain and erythrocytes.  

The enzyme is increased in plasma in myocardial infarction, 

acute leukemias, generalized carcinomatosis and in acute 

hepatitis. Estimation of it isoenzymes is more useful in clinical 
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diagnosis to differentiate hepatic disease and myocardial 

infarction.  

  

8. Creatine kinase (CK) or ceratin phosphokinase (CPK)   

CK (CPK) is found in heart muscle brain and skeletal muscle. 

Measurement of serum creatine phosphokinase activity is of value 

in the diagnosis of disorders affecting skeletal and cardiac muscle. 

The level of CPK in plasma highly increased in myocardial 

infarction. 
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