
ANTIASTHMATICS 

This study material is exclusively for students of general medicine and stomatology in Pharmacology 
II course. It contains only basic notes of discussed topics, which should be completed with more 
details and actual information during practical courses to make a complete material for test or exam 
studies. Which means that without your own notes from the lesson this presentation IS NOT 
SUFFICIENT for proper preparation for neither tests in practicals nor the final exam. 



Asthma bronchialeAsthma bronchiale  

= = chronicchronic  respiratoryrespiratory  tracttract  inflammationinflammation  

  

  

prevalence in CZ:prevalence in CZ:  

childrenchildren  1010--15 %, 15 %, adultsadults  33--5 %5 %  

  



Asthma bronchiale 

• Constriction of bronchial smooth muscles 

• Edematous changes on bronchial mucosa 

• Increased mucus production and secretion 

SymptomsSymptoms 

- breathlessnessbreathlessness  caused by bronchoconstriction, oedema, 

bronchial inflammation and mucus   

- difficult expiration, difficult expiration, prolonged expiration, whistling, creaking.  

 

--  coughcough 

 

 





Patophysiology 

Genetic predisposition 

Immune response 

deviation 
Early contact with allergens 

environmental factors 

diet, mother‘s health 

Early sensibilisation 

Inducers 

(allergens, viruses, irritants) 
INFLAMMATIONINFLAMMATION 

airways 

remodelation 

BronchialBronchial  

hyperreactivityhyperreactivity 
Symptoms 

triggers 



Diagnose 

 

Anamnesis – personal, familiar 

 

Clinical examinations - auscultation, signs of atopy,   

   eosinophilia,  

   PEF – Peak Expiratory Flow 

   FEV – Forced Expired Volume 

 

Laboratory tests- eosinophilia, IgE  

  

Allergy testing 



Asthma bronchiale classification 

allergic non-allergic 

inducer contact 

with 

allergen 

infection 

psychogennic 

phys. activity 

irritation 

aspirin 

↑ of probability young 

patients 

older patients 



Classification with regard to seriousnessClassification with regard to seriousness  

•• IntermittentIntermittent  ––  sign up to once a week, night symptoms  sign up to once a week, night symptoms  

up to twice a month, pulmonary function normalup to twice a month, pulmonary function normal  
  

•• Mild persistentMild persistent––  signs no more than once daily, night signs no more than once daily, night 

symptoms  up to twice a month, PEF at least 80 %symptoms  up to twice a month, PEF at least 80 %  
  

•• Moderate persistentModerate persistent––  signs once a day and are not signs once a day and are not 

permanent, night sign no more than once a week, PEF permanent, night sign no more than once a week, PEF 

6060--80 %80 %  
  

•• Severe persistentSevere persistent––  permanent signs, daily, obstruction, permanent signs, daily, obstruction, 

PEF PEF ≤ 60 %≤ 60 %  



AdministrationAdministration  ofof  antiasthmaticsantiasthmatics  

•• PeroralPeroral  

  

•• InjectionsInjections  

  

•• InhalationInhalation  

  benefits: high drug concentration on the  

   site of action 

   fast onset of effect 

   minimal penetration to systemic        

circulation = low risk of systemic AE  



InhalationInhalation  preparationpreparation  forfor  

antiasthmaticsantiasthmatics  
•• Aerosol Aerosol dispensersdispensers  ––  meter dose meter dose dispensersdispensers  

•• Aerosol Aerosol dispenserdispenser  + + spacerspacer  ––  childrenchildren  elderselders  

•• PowderPowder  ((spinhalerspinhaler, , dischalerdischaler, , turbohalerturbohaler))  

•• NebulizerNebulizer  

  



Asthma Asthma bronchialebronchiale  

pharmacotherapypharmacotherapy  

•• Quick relief drugs Quick relief drugs ––  acute attackacute attack  

  

•• LongLong--term control medicines term control medicines ––  between between 

attacksattacks  



PharmacotherapyPharmacotherapy  

1. Bronchodilators1. Bronchodilators  
•• ββ--sympathomimeticssympathomimetics  

•• nonselective nonselective sympothomimeticssympothomimetics  

•• antimuscarinicsantimuscarinics  

•• methylxanthinesmethylxanthines  

2. Anti2. Anti--inflammatory agentsinflammatory agents  
•• GlucocorticoidsGlucocorticoids  

•• ImmunoprophylacticsImmunoprophylactics  

3. Adjuvant therapy and other drugs of respiratory system3. Adjuvant therapy and other drugs of respiratory system  
•• AntileucotriensAntileucotriens  

•• leucotriensleucotriens‘ receptors antagonists.‘ receptors antagonists.  

•• 55--LOX inhibitorsLOX inhibitors  

•• AntighistaminesAntighistamines  

•• ExpectorantsExpectorants  

•• AntitussivesAntitussives  

  

••HyposensibilisationHyposensibilisation  

••Anti Anti IgEIgE  monoclonalmonoclonal  antibodiesantibodies  



Bronchodilators target sites on smooth muscle cells 

mastocyte HistamineHistamine H1  receptor 

vagus ACHACH cholinergic rcp. 

α - receptor 

cAMP 

ββ2 2 adrenergicsadrenergics 

β2 rcp. 

PDE PDE inhibitorsinhibitors  

((methylxanthinesmethylxanthines)) 

α α blockadeblockade 

AntimuscarinicsAntimuscarinics 

cromolyncromolyn, , 

ketotifenketotifen HH11  antihistaminesantihistamines 



1. 1. BronchodilatorsBronchodilators  

ββ--  sympathomimeticssympathomimetics  

•• selective stimulation of selective stimulation of ββ22--RcRc  

  

•• adenylyl cyclase stimulation → ↑adenylyl cyclase stimulation → ↑cAMPcAMP  → → 

bronchial smooth muscles relaxationbronchial smooth muscles relaxation  

  

•• decrease decrease inin  inflammation mediators from inflammation mediators from 

mastocytesmastocytes  

  

•• increase increase in in cilliarcilliar  activityactivity  



•• ShortShort--actingacting  (max. 4 (max. 4 --  6 6 hrshrs.).)  

  salbutamolsalbutamol              

  fenoterolfenoterol          

  terbutalineterbutaline        

  hexoprenalinehexoprenaline        

1. 1. BronchodilatorsBronchodilators  

ββ--  sympathomimeticssympathomimetics  



•• LongLong--  actingacting  (12 (12 hrshrs.).)  

  prokaterolprokaterol          

  formoterolformoterol        

  salmeterolsalmeterol          

  clenbuterolclenbuterol  

  bambuterolbambuterol          

  

1. 1. BronchodilatorsBronchodilators  

ββ--  sympathomimeticssympathomimetics  



•• AE:AE:  

  nervonervouussnessness, , tremor, tremor, cephalgiacephalgia, , 

palpitationpalpitation  

  hypokalaemiahypokalaemia  

  

•• CI:CI:  

  dysrhythmia, hypertensiondysrhythmia, hypertension  

  (pregnancy)(pregnancy)  

1. 1. BronchodilatorsBronchodilators  

ββ--  sympathomimeticssympathomimetics  



1. Bronchodilators  

Nonselective sympathomimetics 

epinephrine– in life-threatening situations 

ephedrine 

orciprenaline 

More of AE 

tachycardia, palpitation, dysrhythmia, hyper/hypo tension, 

insomnia 

 



1. 1. BronchodilatorsBronchodilators  

AntimuscarinicsAntimuscarinics  
•• forfor  inhalationinhalation  

•• blocksblocks  cholinergiccholinergic  M M receptorsreceptors  

•• to to increaseincrease  thethe  effecteffect  ofof  ββ22--sympathomimeticssympathomimetics  
  

  ipratropiumipratropium      

  tiotropiumtiotropium  
  

atropine atropine analoguesanalogues, , inhalationinhalation  in in combinationcombination  withwith  betabeta--
mimeticsmimetics  ––  oror  administrationadministration  afterafter  betabeta--mimeticsmimetics  

  

whenwhen  combinedcombined  withwith  corticoidscorticoids, , thenthen  administeredadministered  afterafter  
themthem  

  

•• AE: dry AE: dry mouthmouth, urine , urine retentionretention, , constipationconstipation  

•• CI: CI: prostateprostate  hypertrophyhypertrophy, , glaucomaglaucoma,  ,  pregnancypregnancy  



1. 1. BronchodilatorsBronchodilators  

MethylxanthinesMethylxanthines  

• phosphodiesterase inhibitors → ↓ cAMP 

degradation → smooth muscle relaxation 

• bronchodilators, cardiostimulants, diuretics 

 

• retarded DDF (before going to bed) 

  theophylline 

  aminophylline 

  ethophylline 

 



adenosine receptor antagonists 

  (adenosine  contraction, His, LT, Pg) 

 

More effects:  

 CNS stimulation; +chrono, +inotropic effect, blood 

viscosity and hemoperfusion (pentoxiphillin) 

 gastric acid secretion increase 

 

AE: similar to those of non-selective sympathomimetics 

 

1. 1. BronchodilatorsBronchodilators  

MethylxanthinesMethylxanthines  



PharmacotherapyPharmacotherapy  

1. 1. BronchodilatorsBronchodilators  
•• ββ--sympathomimeticssympathomimetics  

•• nonselectivenonselective  sympothomimeticssympothomimetics  

•• antimuscarinicsantimuscarinics  

•• methylxanthinesmethylxanthines  

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  
•• GlucocorticoidsGlucocorticoids  

•• ImmunoprophylacticsImmunoprophylactics  

3. 3. AdjuvantAdjuvant  therapytherapy  and and otherother  drugsdrugs  ofof  respiratoryrespiratory  systemsystem  
•• AntileucotriensAntileucotriens  

•• leucotriensleucotriens‘ ‘ receptorsreceptors  antagonistsantagonists..  

•• 55--LOX LOX inhibitorsinhibitors  

•• AntighistaminesAntighistamines  

•• ExpectorantsExpectorants  

•• AntitussivesAntitussives  

  

••HyposensibilisationHyposensibilisation  

••Anti Anti IgEIgE  monoclonalmonoclonal  antibodiesantibodies  



2. 2. AntiinflammatoryAntiinflammatory  agentsagents  

GlucocorticoidsGlucocorticoids  

antianti--inflammatory and immunosuppressant inflammatory and immunosuppressant 

activity (PLAactivity (PLA22  inhibition)inhibition)  

  

•• ↓ cytokines, prostaglandins and ↓ cytokines, prostaglandins and 

leukotrienes secretionleukotrienes secretion  

  

•• ↓ ↓ lipolyticlipolytic  and proteolytic enzymes and proteolytic enzymes 

secretionsecretion  

  

•• ↓ endothelial permeability↓ endothelial permeability  

  



• block cell migration and decrease bronchial 
hypereactivity, suppress oedema 

 

• block chronic ireversible changes 
development (bronchial smooth muscles 
hypertrofia and hyperplasia, subendothelial 
fibrosis and thickening of mucous basal 
membrane)  

 

• increase sensivity of  adrenergic receptors 
to beta mimetics  

  

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  

GlucocorticoidsGlucocorticoids  



OrallyOrally  oror  inhalationinhalation  

•• InhalationInhalation  

  beclomethasonebeclomethasone  

  budesonidebudesonide      

  fluticasone   

  flunisolideflunisolide  

  dexamethasonedexamethasone  

   mometason 

   ciclesonide       

  

  AE: AE: hoarsenesshoarseness, , coughcough, oral , oral candidosiscandidosis  ((washwash  outout  
mouthmouth  afterafter  use)use)  

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  

GlucocorticoidsGlucocorticoids  



•• OrallyOrally  

whenwhen  inhalationinhalation  are not are not sufficientsufficient  

in in challengechallenge  dosesdoses  whichwhich  are are graduallygradually  decreaseddecreased  

  

  prednisoneprednisone    

  triamcinolonetriamcinolone  

  betamethasonebetamethasone  

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  

GlucocorticoidsGlucocorticoids  



AE: AE:   

• candidosis, risk of systemic adverse effects 

 

• systemic: Cushing‘s sy., DM,  

 immunosuppresion, ostoporosis, hypertension, 

 gastroduodenal ulcers... 

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  

GlucocorticoidsGlucocorticoids  



•• mast cells membrane stabilizersmast cells membrane stabilizers  

•• inhibit histamine releaseinhibit histamine release  

•• influence on lymphocytesinfluence on lymphocytes  

  

  in mild forms of asthmain mild forms of asthma  

  prevention of asthma attacks, maintenance therapyprevention of asthma attacks, maintenance therapy  

  

  cromonescromones  ((cromoglycatecromoglycate, ne, nedocromildocromil))  

  ketotifenketotifen  (H1 antagonist, anti(H1 antagonist, anti--Ach effect)Ach effect)    

  

CI: 1. trimester of pregnancyCI: 1. trimester of pregnancy      

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  

ImmunoprophylacticsImmunoprophylactics  



PharmacotherapyPharmacotherapy  

1. 1. BronchodilatorsBronchodilators  
•• ββ--sympathomimeticssympathomimetics  

•• nonselectivenonselective  sympothomimeticssympothomimetics  

•• antimuscarinicsantimuscarinics  

•• methylxanthinesmethylxanthines  

2. 2. AntiinflammatoryAntiinflammatory  agentsagents  
•• GlucocorticoidsGlucocorticoids  

•• ImmunoprophylacticsImmunoprophylactics  

3. 3. AdjuvantAdjuvant  therapytherapy  and and otherother  drugsdrugs  ofof  respiratoryrespiratory  
systemsystem  

•• AntileucotriensAntileucotriens  
•• leucotriensleucotriens‘ ‘ receptorsreceptors  antagonistsantagonists..  

•• 55--LOX LOX inhibitorsinhibitors  

•• AntighistaminesAntighistamines  

•• ExpectorantsExpectorants  

•• AntitussivesAntitussives  

  

••HyposensibilisationHyposensibilisation  

••Anti Anti IgEIgE  monoclonalmonoclonal  antibodiesantibodies  



3. 3. AdjuvantAdjuvant  therapytherapy  

  AntileucotriensAntileucotriens  

  forfor  mildmild  formsforms  ofof  asthmaasthma  

  in in seriousserious  asthmaasthma  in in combinationcombination  withwith  ccorticoidsorticoids  

a) a) lleucotrieneucotrien  receptor receptor antagonistsantagonists  

    montelukastmontelukast        

    zafirlukastzafirlukast    

      

b) 5b) 5--lipoxigenase lipoxigenase inhibitorsinhibitors(5(5--LOXi)LOXi)  

    zileutonzileuton  

    piriprostpiriprost  

    docebenonedocebenone  

  

c) c) bbothoth  effectseffects  ((antagantag. . rcprcp. + i 5. + i 5--LOX)LOX)  

    tenidaptenidap  



3. 3. AdjuvantAdjuvant  therapytherapy  

AntihistaminesAntihistamines  

2nd 2nd generationgeneration  antihistaminesantihistamines  withwith  minimalminimal  sedativesedative  

and and arrhythmogenicarrhythmogenic  effectseffects  

  

desloratadinedesloratadine  

levocetirizinelevocetirizine  

fexofenadinefexofenadine  

  

ketotifenketotifen  



•• SecretolyticsSecretolytics  

bronchialbronchial  glandgland  stimulationstimulation  = = liquidliquid  mucusmucus  

    

      ammoniumammonium  chloridechloride  

  potassiumpotassium  iodideiodide  

  saponinessaponines  ––  PrimulaPrimula, , VerbascumVerbascum  

3. 3. AdjuvantAdjuvant  therapytherapy  

ExpectorantsExpectorants  



•• MucolyticsMucolytics--  decreasedecrease  ofof  mucusmucus  viscosityviscosity  

    

  NN--acetylcysteineacetylcysteine      

  carbocysteinecarbocysteine        

  ambroxolambroxol          

  bromhexine  (probromhexine  (pro--drugdrug) )     

  erdosteineerdosteine        

  

3. 3. AdjuvantAdjuvant  therapytherapy  

ExpectorantsExpectorants  



•• SecretomotoricsSecretomotorics  

increaseincrease  cilliarcilliar  activityactivity  

  

  essentialessential  oilsoils: oleum : oleum eucalyptieucalypti, o. , o. menthaementhae  
piperitaepiperitae  

  bromhexine bromhexine (pro(pro--drugdrug))  

  ambroxolambroxol  

  

OthersOthers  

  guaifenesineguaifenesine  

  emetineemetine  

  

  

3. 3. AdjuvantAdjuvant  therapytherapy  

ExpectorantsExpectorants  



Cough = reflexive activity produced to release Cough = reflexive activity produced to release 

or clean up airwaysor clean up airways  

  

•• symptomatic therapy of irritating and symptomatic therapy of irritating and 

exhausting coughexhausting cough  

  

•• do not combine with expectorants, namely do not combine with expectorants, namely 

secretomotoricssecretomotorics  for antagonistic effectsfor antagonistic effects  

3. 3. AdjuvantAdjuvant  therapytherapy  

AntitussivesAntitussives  



•• BlockBlock  ofof  coughcough  centercenter  

  codeincodein  

  pholcodinepholcodine      

  ethylmorphineethylmorphine    

  dextrometorphandextrometorphan      

  levopropoxyphenlevopropoxyphen  

  

AE: AE: respiratoryrespiratory  center center suppressionsuppression  → not → not forfor  
childrenchildren!!  

  

3. 3. AdjuvantAdjuvant  therapytherapy  

CodieneCodiene  antitussivesantitussives  



•• BlockBlock  ofof  sensitive sensitive neuronsneurons  in in submucosasubmucosa  

  dropropizinedropropizine            

  bezonatatebezonatate  

  

•• BlockBlock  ofof  afferentafferent  pathwayspathways  

  prenoxdiazineprenoxdiazine  

  

3. 3. AdjuvantAdjuvant  therapytherapy  
NonNon--codeinecodeine  antitussivesantitussives  --  peripheralperipheral  



•• BlockBlock  ofof  coughcough  cetrecetre, but do not , but do not suppresssuppress  
respiratoryrespiratory  centercenter  

  butamiratebutamirate        

  ((clobutinolclobutinol  ––  withdrawnwithdrawn!!!)!!!)  

  

•• BlockBlock  ofof  efferentefferent  pathwayspathways  

  myorelaxantsmyorelaxants  

  ganglioplegicsganglioplegics  

  

I: I: surgerysurgery  

3. 3. AdjuvantAdjuvant  therapytherapy  
NonNon--codeinecodeine  antitussivesantitussives  --  centralcentral  



Anti Anti IgEIgE  monoclonal antibodiesmonoclonal antibodies  
 

Omalizumab: monoclonal antibody used in bronchial asthma,  

that was unambiguously caused by IgE.  

 

Mechanism of action: it binds to IgE, which decreases amount of circulating IgE and thus  

IgE can not bind to their specific receptors and trigger the allergic reaction.  

 

It is administered subcutaneously.  

 

Intended for therapy of severe persisting allergic   

bronchial asthma, that can not be controlled with high doses of inhalational  

glucocorticoids and during therapy with long-term acting inhalational β2-sympatomimetics.  

 

Disadvantage: high price. 



Two independent groups of investigators demonstrated a short-term bronchodilator  

response in healthy male volunteers to inhalation of the smoke of marijuana  

in concentrations of 1.0% to 2.6% Δ9THC, that was not seen after inhalation of placebo.  

 

The bronchodilator rresponse to smoked marijuana was of greater magnitude 

than that observed after administration of a nebulized β-agonist.  

→ THC (ane other CB1 receptor agonist) can have local bronchodilator effects in the 

airway through stimulation of CB1 receptors on efferent vagal nerve endings, leading to a 

parasympatholytic effect. 

 

Perspective use for athma therapy. 

 

!!! CAVE: THC in form of marihuana smoke: pulmonary toxicity 

 

                                                                                      risk of lung, neck and head cancer  

 

 
Ziment I., Tashkin DPT (2000): Alternative medicine for allergy and asthma. Journal of Allergy and Clinical Immunology, 106, 603-

614.  

 

THC ? 


