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• PHARMACOTHERAPY 

• CAUSAL
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BASICS OF 

PHARMACODYNAMICS 



• SPECIFIC 
• RECEPTOR MEDIATED 

•
•
•
•

• NON-RECEPTOR MEDIATED 

• NON-SPECIFIC 



• RECEPTORS = PROTEINS WHOSE PHYSIOLOGICAL 
ROLE CONSISTS IN SIGNAL TRANSFER TO THE 

CELL FOLLOWING THEIR ACTIVATION BY AN 

ENDOGENOUS MOLECULE (NEUROTRANSMITTER, 

HORMONE).  

 

• LIGANDS = SUBSTANCES THAT CAN BIND TO A 
RECEPTOR. 



AFFINITY  

•

INTRINSIC ACTIVITY (EFFICACY) 

•

•



• AGONIST 

•

• ANTAGONIST 

•

FULL AGONIST:

PARCIAL AGONIST (DUALIST):

ANTAGONIST:
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Antagonism 

Competitive 

 ligands compete for the same binding site 

  c of antagonist decreases agonist effect and 

inversely 

 the presence of antagonist incerases the 

amounts of agonist needed to evoke the effect 

Non-competitive 

 allosteric antagonism 

 irreverzible bounds  

  c of agonist does not interrupt the effect of 

antagonist 



Hypersensitivity 

 incerase of receptor sensitivity/counts after 

chronic anatagonist exposure 

  

Rebound phenomenom  

after discontinuation of long-term administered 

drugs return to its original state or ↑ intensity of the 

original condition (hypersensitivity of receptors to 

endogenous ligands → up-regulation) 

 

Example: chronic administration of β blockers 

 

Regulation of receptor 

sensitivity and counts 



• HYPERSENSITIVITY - INCERASE OF RECEPTOR 
SENSITIVITY/COUNTS AFTER CHRONIC ANTAGONIST 
EXPOSURE 

• REBOUND PHENOMENON 

• AFTER DISCONTINUATION OF LONG-TERM ADMINISTERED 
DRUGS RETURN TO ITS ORIGINAL STATE OR ↑ INTENSITY OF 
THE ORIGINAL CONDITION (HYPERSENSITIVITY OF 
RECEPTORS TO ENDOGENOUS LIGANDS → UP-
REGULATION) 

• EXAMPLE: CHRONIC ADMINISTRATION OF Β BLOCKERS 



• DESENSITIZATION – REDUCED RECEPTOR 
SENSITIVITY/COUNTS AFTER CHRONIC AGONIST EXPOSURE 

• TOLERANCE –  REDUCED SENSITIVITY TO THE ACTIVE 
SUBSTANCE, ARISING FROM THE REPEATED 
ADMINISTRATION OF THE DRUG (DAYS – WEEKS) → 
DOWN-REGULATION 

• EFFECT REQUIRES INCREASINGLY HIGHER DOSES 

• THE ORIGINAL REACTIVITY RETURNS A CERTAIN PERIOD OF TIME 
AFTER DISCONTINUATION OF THE DRUG  

• EX. OF TOLERANCE – OPIOIDS ADMINISTRATION 





• TACHYPHYLAXIS – ACUTE DRUG „TOLERANCE“ 

• REDUCED SENSITIVITY TO THE ACTIVE SUBSTANCE 
EVOLVING QUICKLY (MINUTES) → DISTORTION OF THE 
SIGNAL CASCADE  

• THE REACTIVITY OF THE ORGANISM RETURNS TO THE 
ORIGINAL INTENSITY AFTER THE ELIMINATION OF THE 
SUBSTANCE 

• EX. OF TACHYPHYLAXIS  – NITRATES ADMINISTRATION  



Receptor classification 

Lokalizace 

 membránové 

 cytoplazmat. 

 organelové 

 auto/heterore

ceptory 

   Transdukce  

 metabotropní 

 iont. kanály 

ligandové 

 kinázové 

 regulující DNA 

   Ligandů 

 Achol 

 Aminy 

 AMK 

 peptidy 



Katzung BG, 2001 
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BASICS OF 

PHARMACOKINETICS 



= ABSORPTION, DISTRIBUTION, METABOLISM, EXCRETION 

 

•
•
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• DISSOLVED

GENERAL EFFECT– 

SYSTEMIC EFFECT 

• LOCAL EFFECT:   

•
•
•



RYCHLOST A ROZSAH ABSORPCE 

• CMAX

• TMAX

• F
• FRACTION WHICH GETS TO THE BLOODSTREAM

•

•



čas 

Oral administration 

AUC 



 

Effects of different bioavailability (F) on the 
pharmacokinetics                                                                                             



Presystemic elimination 

First pass effect  
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• BIOTRANSFORMATION - METABOLISM 

•

•

• EXCRETION 

•

http://icp.org.nz/icp_t2.html 
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BIOTRANSFORMATION

• PHASE I OXIDATION 

     REDUCTION 

     HYDROLYSIS

• PHASE II CONJUGATION – 

More hydrophilic 

compounds, sometimes 

active metabolites 
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