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Enzyme is Biocatalysator 

Model Fischer : Rigid 



Model Activity of Enzyme 



Catalysts increase product formation by  
(1) lowering the energy barrier (activation energy) for 
the product to form   
(2) increases the favorable orientation of colliding 
reactant molecules for product formation to be 
successful (stabilize transition state intermediate) 



Catalytic Power 

• Enzymes can accelerate reactions as much 

as 1016 over uncatalyzed rates!  

• Urease is a good example:  
 

– Catalyzed rate: 3x104/sec  
 

– Uncatalyzed rate: 3x10 -10/sec  
 

– Ratio is 1x1014  

 



Specificity 
 • Enzymes selectively recognize proper 

substrates over other molecules  

• Enzymes produce products in very high 

yields - often much greater than 95%  

• Specificity is controlled by structure - the 

unique fit of substrate with enzyme 

controls the selectivity for substrate and 

the product yield 



Classes of enzymes (IUB System) 

1. Oxidoreductases = catalyze oxidation-reduction 
reactions (NADH) 

2. Transferases = catalyze transfer of functional 
groups from one molecule to another. 

3. Hydrolases = catalyze hydrolytic cleavage 

4. Lyases = catalyze removal of a group from or 
addition of a group to a double bond, or other 
cleavages involving electron rearrangement. 

5. Isomerases = catalyze intramolecular 
rearrangement. 

6. Ligases = catalyze reactions in which two molecules 
are joined. 

Enzymes named for the substrates and type of 
reaction 
 





Co-enzymes 
 Non-protein molecules that help enzymes 
function 

 Associate with active site of enzyme 
 Enzyme + Co-enzyme = holoenzyme 
 Enzyme alone = apoenzyme 
 Organic co-enzymes – thiamin, riboflavin, 
niacin, biotin 

 Inorganic co-factor – Mg ++, Fe++, Zn++, 
Mn++ 





Factor Effecting Enzyme Activity 
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Data from a single experiment performed 
with at a single [S]. 

(single point on Vo vs. [S] plot) 



Types of Reversible Enzyme Inhibitors 



Enzyme Inhibition 
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Irreversible Inhibitors 
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•Organophosphates 

•Inhibit serine hydrolases 

•Acetylcholinesterase inhibitors 



Inhibition of Enzyme Activity Neostigmine 

Mechanism of of action: 

 anti-cholinesterase 
 Inhibits activity of acetyl-

cholinesterase  
Effects: increase Acetylcholine (ACh) 

levels in the synapse. 

 

Clinical use: treatment of myasthenia 
gravis 
 



Myasthenia Gravis: autoimmune disease 



Action of Neostigmine 
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Inflammation and COX 

Infection 

Arachidonic Acid  
(released from cell membrane) 

Prostaglandins 

Pain Fever 

Cyclooxygenase (COX) 

http://www.drugdevelopment-technology.com/projects/prexige/images/1_Pain_Signal_Chemicals.jpg


Action of Aspirin 

Infection 

Arachidonic Acid (released from cell membrane) 

Prostaglandins 

Pain Fever 

Cyclooxygenase 

Aspirin 





Allopurinol and Hypoxanthine 



Regulation of Enzyme Activity 
Enzyme quantity – regulation of gene expression (Response time = 

minutes to hours) 

a) Transcription 

b) Translation 

c) Enzyme turnover 

 

Enzyme activity (rapid response time = fraction of seconds) 

a) Allosteric regulation 

b) Covalent modification 

c) Association-disassociation’ 

d) Proteolytic cleavage of proenzyme 

  

 



Allosteric Regulation 

 End products are often inhibitors 

 Allosteric modulators bind to site other than 
the active site 

 Allosteric enzymes usually have 4o structure 

 Vo vs [S] plots give sigmoidal curve for at 
least one substrate 

 Can remove allosteric site without effecting 
enzymatic action 







Phosphofructokinase( PFK) 

Fructose-6-P + ATP -----> Fructose-1,6-bisphosphate + ADP 

•PFK catalyzes 1st committed step in glycolysis (10 steps 

total) 

(Glucose + 2ADP + 2 NAD+ + 2Pi  2pyruvate + 2ATP + 
2NADH) 

•Phosphoenolpyruvate is an allosteric inhibitor of PFK 

•ADP is an allosteric activator of PFK 



Allosteric modulators bind to site other than 
the active site and allosteric enzymes have 4o 
structure 

Fructose-6-P + ATP -----> Fructose-1,6-bisphosphate + ADP 

ADP 

Allosteric Activator (ADP) binds distal to 

active site 



Regulation of Enzyme Activity 
(biochemical regulation)  

 1st committed step of a biosynthetic pathway or 
enzymes at pathway branch points often regulated 
by feedback inhibition. 
 
 
 
 
 
 

 Efficient use of biosynthetic precursors and 
energy 
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Model Kerja Enzim Elastase 

















Plasma enzymes 

1. Plasma specific enzymes: 

 cholinesterase,  

 plasma superoxid dismutase,  

 lecithin-cholesterol acyltransferase,  

 Serin proteases – inactive zymogens of coagulation factors and 

factors of fibrinolysis (faktor II - prothrombin, factor VII, IX, 

XIII) and complement system components, non-specific 

immune system (components C1 – C9). 



Plasma enzymes (cont.) 
Enzyma name abbrevi

ation  
Causes leading to increased 

levels  

Alanine aminotransferase ALT liver and biliary tract disease 
pancreatic disease  

decompensated heart defects  
Aspartate 

aminotransferase 

AST liver diseases 

myokardium damage 

disease of skeletal muscle and myocardium  
akcaline phosphatase ALP liver and biliary tract disease 

 bone diseases  

Creatin kinase CK disease of skeletal muscle and myocardium  

Lactate dehydrogenase LD1-5 Myocardium disease (LD1, LD2) and muscle disease 

hepatopathy 

g-glutamy ltransferasa GMT liver and biliary tract disease and  

pancreatic disease  
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