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NONNONNONNON----SPECIFICSPECIFICSPECIFICSPECIFIC    MECHANISMSMECHANISMSMECHANISMSMECHANISMS    OFOFOFOF    

ACTIONACTIONACTIONACTION    

SSSSUBSTANCESUBSTANCESUBSTANCESUBSTANCES    ACTINGACTINGACTINGACTING    BYBYBYBY    MEANSMEANSMEANSMEANS    OFOFOFOF    OSMOTICOSMOTICOSMOTICOSMOTIC    PROPERTIESPROPERTIESPROPERTIESPROPERTIES    

TTTTHESEHESEHESEHESE    SUBSTANCESSUBSTANCESSUBSTANCESSUBSTANCES    DODODODO    NOTNOTNOTNOT    CROSSCROSSCROSSCROSS    CELLCELLCELLCELL    MEMBRANEMEMBRANEMEMBRANEMEMBRANE, , , , THISTHISTHISTHIS    ISISISIS    HOWEVERHOWEVERHOWEVERHOWEVER    
PERMEABLEPERMEABLEPERMEABLEPERMEABLE    FORFORFORFOR    WATERWATERWATERWATER....    

    

WWWWATERATERATERATER    MOVESMOVESMOVESMOVES    FROMFROMFROMFROM    MOREMOREMOREMORE    DILUTEDDILUTEDDILUTEDDILUTED    SITESITESITESITE    TOTOTOTO    SITESITESITESITE    WITHWITHWITHWITH    HIGHERHIGHERHIGHERHIGHER    CONCENTRATIONCONCENTRATIONCONCENTRATIONCONCENTRATION    
OFOFOFOF    SOLUTIONSOLUTIONSOLUTIONSOLUTION    ––––    UNTILUNTILUNTILUNTIL    OSMOTICOSMOTICOSMOTICOSMOTIC    BALANCEBALANCEBALANCEBALANCE    ISISISIS    REACHEDREACHEDREACHEDREACHED....    

    

SSSSALINEALINEALINEALINE    LAXATIVESLAXATIVESLAXATIVESLAXATIVES    ((((MAGNESIUMMAGNESIUMMAGNESIUMMAGNESIUM    SULPHATESULPHATESULPHATESULPHATE))))    

    

OOOOSMOTICSMOTICSMOTICSMOTIC    DIUREDIUREDIUREDIURETITITITICSCSCSCS    ((((MANNITOLMANNITOLMANNITOLMANNITOL))))    

    



NONNONNONNON----SPECIFICSPECIFICSPECIFICSPECIFIC    MECHANISMSMECHANISMSMECHANISMSMECHANISMS    OFOFOFOF    

ACTIONACTIONACTIONACTION    

SSSSUBSTANCESUBSTANCESUBSTANCESUBSTANCES    AFFECTINGAFFECTINGAFFECTINGAFFECTING    ACIDACIDACIDACID    ––––    BASEBASEBASEBASE    BALANCEBALANCEBALANCEBALANCE    

ANTACIDSANTACIDSANTACIDSANTACIDS, , , , SUBSTANCESSUBSTANCESSUBSTANCESSUBSTANCES    CHANGINGCHANGINGCHANGINGCHANGING    PPPPH H H H OFOFOFOF    URINEURINEURINEURINE    ((((EEEE....GGGG. . . . ACIDIFYINGACIDIFYINGACIDIFYINGACIDIFYING    SALTSALTSALTSALT    

––––    AMMONIUMAMMONIUMAMMONIUMAMMONIUM    CHLORIDECHLORIDECHLORIDECHLORIDE    ––––    TREATMENTTREATMENTTREATMENTTREATMENT    OFOFOFOF    AMPHETHAMINEAMPHETHAMINEAMPHETHAMINEAMPHETHAMINE    

INTOXICATIONINTOXICATIONINTOXICATIONINTOXICATION))))    

    

SUBSTANCESSUBSTANCESSUBSTANCESSUBSTANCES    USEDUSEDUSEDUSED    FORFORFORFOR    REGULATIONREGULATIONREGULATIONREGULATION    OFOFOFOF    SYSTEMICSYSTEMICSYSTEMICSYSTEMIC    ACIDACIDACIDACID    ––––    BASEBASEBASEBASE    

BALANCEBALANCEBALANCEBALANCE    DISORDERSDISORDERSDISORDERSDISORDERS    ((((EEEE....GGGG. . . . SSSSODIUMODIUMODIUMODIUM    BICARBONATEBICARBONATEBICARBONATEBICARBONATE    FORFORFORFOR    METABOLICMETABOLICMETABOLICMETABOLIC    

ACIDOSISACIDOSISACIDOSISACIDOSIS, , , , SODIUMSODIUMSODIUMSODIUM    CITRATECITRATECITRATECITRATE, , , , POTASSIUMPOTASSIUMPOTASSIUMPOTASSIUM    CITRATECITRATECITRATECITRATE))))    

    



NONNONNONNON----SPECIFICSPECIFICSPECIFICSPECIFIC    MECHANISMSMECHANISMSMECHANISMSMECHANISMS    OFOFOFOF    

ACTIONACTIONACTIONACTION    

SSSSUBSTANCESUBSTANCESUBSTANCESUBSTANCES    CAUSINGCAUSINGCAUSINGCAUSING    OXIDATIONOXIDATIONOXIDATIONOXIDATION    OROROROR    REDUCTIONREDUCTIONREDUCTIONREDUCTION    

SOMESOMESOMESOME    DISINFECTANTSDISINFECTANTSDISINFECTANTSDISINFECTANTS    ((((EEEE....GGGG. . . . 3% 3% 3% 3% HYDROGENHYDROGENHYDROGENHYDROGEN    PEROXIDEPEROXIDEPEROXIDEPEROXIDE) ) ) ) ACTACTACTACT    ASASASAS    

OXIDIZINGOXIDIZINGOXIDIZINGOXIDIZING    AGENTAGENTAGENTAGENT    

    

METHYLENEMETHYLENEMETHYLENEMETHYLENE    BLUEBLUEBLUEBLUE    ISISISIS    USEDUSEDUSEDUSED    FORFORFORFOR    ITSITSITSITS    REDUCINGREDUCINGREDUCINGREDUCING    PROPERTIESPROPERTIESPROPERTIESPROPERTIES    FOFOFOFORRRR    

METHEMOGLOBINEMIAMETHEMOGLOBINEMIAMETHEMOGLOBINEMIAMETHEMOGLOBINEMIA    TREATMENTTREATMENTTREATMENTTREATMENT        

    



NONNONNONNON----SPECIFICSPECIFICSPECIFICSPECIFIC    MECHANISMSMECHANISMSMECHANISMSMECHANISMS    OFOFOFOF    

ACTIONACTIONACTIONACTION    

AAAADSORBENTSDSORBENTSDSORBENTSDSORBENTS    

    

    

SUBSTANCESSUBSTANCESSUBSTANCESSUBSTANCES    WITHWITHWITHWITH    LARGELARGELARGELARGE    SURFACESURFACESURFACESURFACE    BINDINGBINDINGBINDINGBINDING    ((((ADSORBINGADSORBINGADSORBINGADSORBING) ) ) ) OTHEROTHEROTHEROTHER    
SUBSTANCESSUBSTANCESSUBSTANCESSUBSTANCES, , , , TOXINSTOXINSTOXINSTOXINS, , , , ETCETCETCETC. . . . ----    CHARCOALCHARCOALCHARCOALCHARCOAL    

    



NONNONNONNON----SPECIFICSPECIFICSPECIFICSPECIFIC    MECHANISMSMECHANISMSMECHANISMSMECHANISMS    OFOFOFOF    

ACTIONACTIONACTIONACTION    

SSSSURFACTANTSURFACTANTSURFACTANTSURFACTANTS, , , , DETERGENTSDETERGENTSDETERGENTSDETERGENTS    

AFFECTAFFECTAFFECTAFFECT    SURFACESURFACESURFACESURFACE    TENSIONTENSIONTENSIONTENSION    OFOFOFOF    CELLCELLCELLCELL    MEMBRANESMEMBRANESMEMBRANESMEMBRANES; ; ; ; THEYTHEYTHEYTHEY    AREAREAREARE    USEDUSEDUSEDUSED    ASASASAS    

DISINFECTANTSDISINFECTANTSDISINFECTANTSDISINFECTANTS    ANDANDANDAND    ANTISEPTICSANTISEPTICSANTISEPTICSANTISEPTICS    ((((EEEE....GGGG. . . . SOAPSSOAPSSOAPSSOAPS, , , , BENZYLBENZYLBENZYLBENZYL    DODECINIUMDODECINIUMDODECINIUMDODECINIUM    

BROMIDEBROMIDEBROMIDEBROMIDE, , , , CARBETHOPENDECINIUMCARBETHOPENDECINIUMCARBETHOPENDECINIUMCARBETHOPENDECINIUM    BROMIDEBROMIDEBROMIDEBROMIDE))))    

    



SPECIFICSPECIFICSPECIFICSPECIFIC    MECHANISMSMECHANISMSMECHANISMSMECHANISMS    OFOFOFOF    ACTIONACTIONACTIONACTION    

    

1.1.1.1. RRRRECEPTORSECEPTORSECEPTORSECEPTORS    

2.2.2.2. IIIIONONONON    CHANNELSCHANNELSCHANNELSCHANNELS    

3.3.3.3. EEEENZYMESNZYMESNZYMESNZYMES    

4.4.4.4. CCCCARRIERSARRIERSARRIERSARRIERS    



•• RRECEPTORSECEPTORS  = = PROTEINSPROTEINS  WHOSEWHOSE  PHYSIOLOGICALPHYSIOLOGICAL  

ROLEROLE  CONSISTSCONSISTS  ININ  SIGNALSIGNAL  TRANSFERTRANSFER  TOTO  THETHE  

CELLCELL  FOLLOWINGFOLLOWING  THEIRTHEIR  ACTIVATIONACTIVATION  BYBY  ANAN  

ENDOGENOUSENDOGENOUS  MOLECULEMOLECULE  ((NEUROTRANSMITTERNEUROTRANSMITTER, , 

HORMONEHORMONE). ).   

  

•• LLIGANDSIGANDS  = = SUBSTANCESSUBSTANCES  THATTHAT  CANCAN  BINDBIND  TOTO  AA  

RECEPTORRECEPTOR. . 
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INTRINSICINTRINSICINTRINSICINTRINSIC    ACTIVITYACTIVITYACTIVITYACTIVITY    ((((EFFICACYEFFICACYEFFICACYEFFICACY))))    
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•••• AGONISTAGONISTAGONISTAGONIST    

••••

•••• ANTAGONISTANTAGONISTANTAGONISTANTAGONIST    

••••

FULLFULLFULLFULL    AGONISTAGONISTAGONISTAGONIST::::

PARCIALPARCIALPARCIALPARCIAL    AGONISTAGONISTAGONISTAGONIST    ((((DUALISTDUALISTDUALISTDUALIST):):):):

ANTAGONISTANTAGONISTANTAGONISTANTAGONIST::::
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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 



ANTAGONISM 

Physiological antagonism 
 

Two different ligands act on different target structures and their 

opposite effects occur in the same organ.  

 

Histamine x norepinephrine (affecting of vessels). 

 

Affecting of bronchioles. 

 

¥ (H1) 

¥ (β2) 

histamine (bronchoconstriction) 

salbutamol  

(bronchodilatation) 



•••• HHHHYPERSENSITIVITYYPERSENSITIVITYYPERSENSITIVITYYPERSENSITIVITY    ----    INCERASEINCERASEINCERASEINCERASE    OFOFOFOF    RECEPTORRECEPTORRECEPTORRECEPTOR    
SENSITIVITYSENSITIVITYSENSITIVITYSENSITIVITY////COUNTSCOUNTSCOUNTSCOUNTS    AFTERAFTERAFTERAFTER    CHRONICCHRONICCHRONICCHRONIC    ANTAGONISTANTAGONISTANTAGONISTANTAGONIST    
EXPOSUREEXPOSUREEXPOSUREEXPOSURE    

    

•••• RRRREBOUNDEBOUNDEBOUNDEBOUND    PHENOMENOPHENOMENOPHENOMENOPHENOMENONNNN    

•••• AFTERAFTERAFTERAFTER    DISCONTINUATIONDISCONTINUATIONDISCONTINUATIONDISCONTINUATION    OFOFOFOF    LONGLONGLONGLONG----TERMTERMTERMTERM    ADMINISTEREDADMINISTEREDADMINISTEREDADMINISTERED    
DRUGSDRUGSDRUGSDRUGS    RETURNRETURNRETURNRETURN    TOTOTOTO    ITSITSITSITS    ORIGINALORIGINALORIGINALORIGINAL    STATESTATESTATESTATE    OROROROR    ↑ ↑ ↑ ↑ INTENSITYINTENSITYINTENSITYINTENSITY    OFOFOFOF    
THETHETHETHE    ORIGINALORIGINALORIGINALORIGINAL    CONDITIONCONDITIONCONDITIONCONDITION    ((((HYPERSENSITIVITYHYPERSENSITIVITYHYPERSENSITIVITYHYPERSENSITIVITY    OFOFOFOF    
RECEPTORSRECEPTORSRECEPTORSRECEPTORS    TOTOTOTO    ENDOGENOUSENDOGENOUSENDOGENOUSENDOGENOUS    LIGANDSLIGANDSLIGANDSLIGANDS    → → → → UPUPUPUP----
REGULATIONREGULATIONREGULATIONREGULATION))))    

•••• EEEEXAMPLEXAMPLEXAMPLEXAMPLE: : : : CHRONICCHRONICCHRONICCHRONIC    ADMINISTRATIONADMINISTRATIONADMINISTRATIONADMINISTRATION    OFOFOFOF    ΒΒΒΒ    BLOCKERSBLOCKERSBLOCKERSBLOCKERS    



    Up regulation of β-receptors following long-term therapy 

 
- abrupt cessation of therapy may lead to excessive stimulation of β-receptors    

    thereby exacerbating the symptoms 

A. Representation of beta-receptor density on cardiac myocyte prior to initiation of 

beta-antagonist therapy.  

 

B. Reduction in beta-receptor stimulation after initiation of beta antagonist. 

  

C. Receptor upregulation as a result of chronic beta-receptor blockade. 

  
D. Supersensitivity of cardiac myocyte following abrupt withdrawal of  

    beta-antagonist therapy. 

rebound phenomenon ! 



•••• DDDDESENSITIZATIONESENSITIZATIONESENSITIZATIONESENSITIZATION    ––––    REDUCEDREDUCEDREDUCEDREDUCED    RECEPTORRECEPTORRECEPTORRECEPTOR    
SENSITIVITYSENSITIVITYSENSITIVITYSENSITIVITY////COUNTSCOUNTSCOUNTSCOUNTS    AFTERAFTERAFTERAFTER    CHRONICCHRONICCHRONICCHRONIC    AGONISTAGONISTAGONISTAGONIST    EXPOSUREEXPOSUREEXPOSUREEXPOSURE    

•••• TTTTOLERANCEOLERANCEOLERANCEOLERANCE    ––––        REDUCEDREDUCEDREDUCEDREDUCED    SENSITIVITYSENSITIVITYSENSITIVITYSENSITIVITY    TOTOTOTO    THETHETHETHE    ACTIVEACTIVEACTIVEACTIVE    
SUBSTANCESUBSTANCESUBSTANCESUBSTANCE, , , , ARISINGARISINGARISINGARISING    FROMFROMFROMFROM    THETHETHETHE    REPEATEDREPEATEDREPEATEDREPEATED    
ADMINISTRATIONADMINISTRATIONADMINISTRATIONADMINISTRATION    OFOFOFOF    THETHETHETHE    DRUGDRUGDRUGDRUG    ((((DAYSDAYSDAYSDAYS    ––––    WEEKSWEEKSWEEKSWEEKS) → ) → ) → ) → 
DOWNDOWNDOWNDOWN----REGULATIONREGULATIONREGULATIONREGULATION    

•••• EFFECTEFFECTEFFECTEFFECT    REQUIREREQUIREREQUIREREQUIRESSSS    INCREASINGLYINCREASINGLYINCREASINGLYINCREASINGLY    HIGHERHIGHERHIGHERHIGHER    DOSESDOSESDOSESDOSES    

•••• THETHETHETHE    ORIGINALORIGINALORIGINALORIGINAL    REACTIVITYREACTIVITYREACTIVITYREACTIVITY    RETURNSRETURNSRETURNSRETURNS    AAAA    CERTAINCERTAINCERTAINCERTAIN    PERIODPERIODPERIODPERIOD    OFOFOFOF    TIMETIMETIMETIME    
AFTERAFTERAFTERAFTER    DISCONTINUATIONDISCONTINUATIONDISCONTINUATIONDISCONTINUATION    OFOFOFOF    THETHETHETHE    DRUGDRUGDRUGDRUG        

•••• EEEEXXXX. . . . OFOFOFOF    TOLERANCETOLERANCETOLERANCETOLERANCE    ––––    OPIOIDSOPIOIDSOPIOIDSOPIOIDS    ADMINISTRATIONADMINISTRATIONADMINISTRATIONADMINISTRATION    





•••• TTTTACHYPHYLAXISACHYPHYLAXISACHYPHYLAXISACHYPHYLAXIS    ––  ACUTEACUTE  DRUGDRUG  „„TOLERANCETOLERANCE““  

•• REDUCEDREDUCED  SENSITIVITYSENSITIVITY  TOTO  THETHE  ACTIVEACTIVE  SUBSTANCESUBSTANCE  
EVOLVINGEVOLVING  QUICKLYQUICKLY  ((MINUTESMINUTES) → ) → DISTORTIONDISTORTION  OFOF  THETHE  
SIGNALSIGNAL  CASCADECASCADE    

•• THETHE  REACTIVITYREACTIVITY  OFOF  THETHE  ORGANISMORGANISM  RETURNSRETURNS  TOTO  THETHE  
ORIGINALORIGINAL  INTENSITYINTENSITY  AFTERAFTER  THETHE  ELIMINATIONELIMINATION  OFOF  THETHE  
SUBSTANCESUBSTANCE  

•• EEXX. . OFOF  TACHYPHYLAXISTACHYPHYLAXIS    ––  EPINEPHRINEEPINEPHRINE    
ADMINISTRATIONADMINISTRATION    



Receptor clasification 

Lokalizace 

 membránové 

 cytoplazmat. 

 organelové 

 auto/heterore

ceptory 

   Transdukce  

 metabotropní 

 iont. kanály 

ligandové 

 kinázové 

 regulující DNA 

   Ligandů 

 Achol 

 Aminy 

 AMK 

 peptidy 



Katzung BG, 2001 

http://www.cnsforum.com/content/pictures/imagebank/hirespng/rcpt_sys_nic_ag1.png


••••



Kinase-linked receptors 

Insulin receptor 

tyrosine kinase activity 

 

glucose transporter 

glucose 

↑cell metabolism 

 

↑phospho- 

 rylation  

of proteins 



••••

••••

••••
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==== ABSORPTIONABSORPTIONABSORPTIONABSORPTION, , , , DISTRIBUTIONDISTRIBUTIONDISTRIBUTIONDISTRIBUTION, , , , METABOLISMMETABOLISMMETABOLISMMETABOLISM, , , , EXCRETIONEXCRETIONEXCRETIONEXCRETION    

    

••••
••••

••••

••••

••••





•••• DISSOLVEDDISSOLVEDDISSOLVEDDISSOLVED

GENERALGENERALGENERALGENERAL    EFFECTEFFECTEFFECTEFFECT––––    

SYSTEMICSYSTEMICSYSTEMICSYSTEMIC    EFFECTEFFECTEFFECTEFFECT    

•••• LLLLOCALOCALOCALOCAL    EFFECTEFFECTEFFECTEFFECT::::            

••••
••••
••••



SSSSPEEDPEEDPEEDPEED        ANDANDANDAND    EXTENTEXTENTEXTENTEXTENT    OFOFOFOF    ABSORPTIONABSORPTIONABSORPTIONABSORPTION    

•••• CCCCMAXMAXMAXMAX

•••• TTTTMAXMAXMAXMAX

•••• FFFF
•••• FFFFRACTIONRACTIONRACTIONRACTION    WHICHWHICHWHICHWHICH    GETSGETSGETSGETS    TOTOTOTO    THETHETHETHE    BLOODSTREAMBLOODSTREAMBLOODSTREAMBLOODSTREAM

••••

••••



          AUCpo  

F =   ----------- 

          AUC iv 

http://icp.org.nz/icp_t6.html?htmlCond=1 



čas 

Oral administration 

AUC 



Presystemic elimination 

First pass effect  

http://icp.org.nz/icp_t6.html 

http://icp.org.nz/icp_t6.html


••••

••••
••••
••••
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••••
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The apparent volume of distribution, Vd, is defined as the volume 

that would contain the total body content of the drug at a 

concentration equal to that present in the plasma 

http://icp.org.nz/icp_t3.html?htmlCond=0 

http://icp.org.nz/icp_t3.html?htmlCond=0






•••• BBBBIOTRANSFORMATIONIOTRANSFORMATIONIOTRANSFORMATIONIOTRANSFORMATION    ----    METABOLISMMETABOLISMMETABOLISMMETABOLISM    

••••

••••

•••• EEEEXCRETIONXCRETIONXCRETIONXCRETION    

••••

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

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


BIOTRANSFORMATIONBIOTRANSFORMATIONBIOTRANSFORMATIONBIOTRANSFORMATION

•••• PPPPHASEHASEHASEHASE    IIII OXIDATIONOXIDATIONOXIDATIONOXIDATION    

                    REDUCTIONREDUCTIONREDUCTIONREDUCTION    

                    HYDROLYSISHYDROLYSISHYDROLYSISHYDROLYSIS

•••• PPPPHASEHASEHASEHASE    IIIIIIII    CONJUGATIONCONJUGATIONCONJUGATIONCONJUGATION    ––––    

More hydrophilic 

compounds, sometimes 

active metabolites 



CLCLCLCL

••••

http://icp.org.nz/icp_t1.html 

http://icp.org.nz/icp_t1.html


••

http://icp.org.nz/icp_t4.html 

http://icp.org.nz/icp_t4.html

