
Pathologies and drugs of the 
respiratory apparatus



Prevalence of Asthma



Physiology of the respiratory apparatus



Bronchial Asthma



•FEV1 greater than 80% of predicted = normal

•FEV1 60% to 79% of predicted = mild obstruction

•FEV1 40% to 59% of predicted = moderate obstruction

•FEV1 less than 40% of predicted = severe obstruction

Forced expiratory volume (FEV1) 



Bronchi of a normal and an asthmatic 

individual



Changes in the bronchioles in chronic asthma



Asthma mechanisms

• Inflammation
• T lymphocytes
• Leukotrienes

Drugs

Bronchodilators
Anti-secretory
Anti-leukotrienes
Anti-inflammatory



Respiratory system drugs



Stages of asthma 

and pharmacological

treatment

EMBP = eosinophil major

basic protein

ECP = eosinophil cationic

protein



Gastric 
protection

-secretion



Asthma Drugs

Drugs

•Bronchodilators
•Anti-secretory
•Anti-leukotrienes
•Anti-inflammatory





Bronchodilator drugs
β2-adrenergic



β2-adrenergic receptors



β2-adrenergic once-daily : indacaterol, carmoterol, 

milveterol, vilanterol, olodaterol

In combination with glucocorticoids



Side Effects

Desensitization

Tremor

Tachycardia

Arrhythmia



Bronchodilator drugs
Theophylline



Low therapeutic index (heart, intestine)





Theophylline



Asthma Drugs

Drugs

•Bronchodilators
•Anti-secretory
•Anti-leukotrienes
•Anti-inflammatory



Anti-secretory drugs



Muscarinic Antagonists (M1-M3)

• Ipratropium
• Oxitropium
• Tiotropium bromide





Asthma Drugs

Drugs

•Bronchodilators
•Anti-secretory
•Anti-leukotrienes
•Anti-inflammatory



Modifying agents of leukotrienes



Bronchial asthma drugs

Leucotrienes C4 and D4 



Action sites of 

leukotriene 

modifying drugs

Zafirlukast

Montelukast

Pranlukast

Zileuton

In combination with Beta2 agonists



Asthma Drugs

Drugs

•Bronchodilators
•Anti-secretory
•Anti-leukotrienes
•Anti-inflammatory



Anti-inflammatory drugs
Glucocorticoids



Role of  T lymphocytes in asthma

APC = antigen presenting cell

P  = plasma cell

IgE = Immunoglobulins

T cell T helper

IgE R

RIL-4







Effects of glucocorticoids on gene expression

GRE- glucocorticoid response element; SLPI- Secretory leucoprotease Inhibitor; MKP1- Mitogen-activated protein 

kinase  phosphatase 1;  CBP- CREB binding protein; IkB- inhibitor NF-kB; GILZ- Gluc induced-leucine zipper 



Mechanism of inhibition of expression of inflammatory genes 
(deacetylation) by glucocorticoids and theophylline

pCAF - activating factor; HAT- histone acetylation; HDAC2 = histone deacetylase 2



Pharmacokinetics of inhalatory glucocorticoids



Effect of the spacer on the delivery of an inhalable aerosol

spacer



Classification of asthma severity and treatment

(Beta2 agonists)

* Salbutamol, pirbuterol, terbutaline (15-30 min up to 4-6 h)

§ Salmeterol, formoterol (up to 12 h)

*

*

*

*

§

§



Prophylaxis
Cromoglycate and nedocromil



Hypersensitivity 

reactions mediated 

by immunoglobulins

• Inhibits macrophages, eosinophils, 

neutrophils, monocytes

• Reduces hyperpolarization in 

inflamed cells which activates 

increased Ca++ responsible for 

degranulation



Anti-IgE treatment



Hypersensitivity reactions 
mediated by 

immunoglobulins

Omalizumab
In severe allergic asthma



binds IgE receptorAB



- Long-Acting Beta-adrenergic Agonist (LABA) + 
glucocorticoid (GC) anti-inflammatory by inhalation

- LABA + GC via inhalation + slow-release 
theophylline or leukotriene inhibitors or tiotropium 
bromide

- Addition of oral treatment with GC

Therapeutic Strategies



Chronic obstructive pulmonary disease 
(COPD)

Enphysema

Control



Treatment of stable chronic obstructive pulmonary 

disease (COPD)

FEV = forced expiratory volume 1sec



Drugs for chronic asthma therapy: pharmacokinetic aspects



Anti-asthmatic drugs: side effects and dosage




