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Preclinical screening of Respiratory Pharmacology

Anti-Asthmatics - Preclinical Screening Methods

e Asthmais a chronic inflammatory disease of airways characterized by:
o Bronchoconstriction (narrowing of airways)
o Inflammation
o Mucus secretion
e Anti-asthmatic drugs work by:
o Dilating bronchi (bronchodilators)
o Reducing inflammation (anti-inflammatory drugs)
o Preventing allergic responses

e Preclinical screening identifies substances that reduce airway resistance and inflammation.

Objectives of Screening

e To evaluate bronchodilatory activity
e To assess anti-inflammatory effects in airways
o To study mechanism (B2 agonist, leukotriene inhibition, etc.)

e To detect toxicity (especially cardiac and respiratory effects)

In Vivo Methods (Animal Models)

A. Histamine-Induced Bronchospasm Model

> Principle: Histamine causes bronchoconstriction.
» Method:
o Expose guinea pigs to histamine aerosol
o Measure time to onset of dyspnea (difficulty breathing)
> Observation: Increased time before dyspnea = bronchodilator effect

> Importance: Mimics acute asthma attack

B. Acetylcholine-Induced Bronchospasm

> Principle: Acetylcholine causes airway constriction via muscarinic receptors
> Method: Aerosol administration of acetylcholine

Observation: Protection against bronchospasm = anticholinergic or bronchodilator
activity
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C. Ovalbumin-Induced Allergic Asthma Model

> Principle: Mimics allergic asthma using antigen exposure
» Method:

o Sensitize animals (usually mice) with ovalbumin

o Re-expose to trigger airway inflammation

> Observation: Reduced airway inflammation, eosinophils, mucus = anti-asthmatic
effect

D. Measurement of Airway Resistance

> Method: Use plethysmography to measure lung function

> Observation: Decreased airway resistance = bronchodilation

E. Passive Cutaneous Anaphylaxis (PCA)

> Principle: Measures of allergic response mediated by IgE

> Observation: Reduced vascular permeability = anti-allergic/anti-asthmatic effect

In Vitro Methods

1. Isolateddracheal Chain Preparation

» Method: Tracheal rings from animals mounted in organ bath

> Observation: Relaxation of pre-contracted trachea = bronchodilator activity
2. Mast Cell Stabilization Assay

> Principle: Mast cells release histamine during asthma

> Method: Induce degranulation in mast cells

» Observation: Inhibition of histamine release = anti-asthmatic effect
3. Leukotriene Assays

> Measure inhibition of leukotriene production (important inflammatory mediators)

Other Alternative Models

e Zebrafish models: Used for inflammation and respiratory movement

e Cell cultures: Airway epithelial cells to study cytokine release

Parameters Measured

e Airway resistance
e Bronchospasm severity

¢ Inflammatory cell count (eosinophils)
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e Cytokine levels

Toxicological Considerations

e Cardiac stimulation (B2 agonists)
e Tremors

e Long-term steroid effects (if anti-inflammatory drugs)

Drugs for COPD (Chronic Obstructive Pulmonary Disease) —
Preclinical Screening Methods

e COPD s aprogressive lung disease characterized by:
o Chronic bronchitis (mucus hypersecretion)
o Emphysema (destruction of alveoli)

o Persistent airflow limitation

e Drugs aimto:
o Dilate airways
o Reduce inflammation

o Improve mucus clearance

Objectives of Screening

e To evaluate bronchodilation
To assess anti-inflammatory effects
To study mucus secretion control

To model chronic lung damage
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In Vivo Methods (Animal Models)

A. Cigarette Smoke-Induced COPD Model

> Principle: Chronic exposure to cigarette smoke mimics COPD
> Method: Expose animals (rats/mice) to smoke over weeks/months

> Observation: Reduction in inflammation and lung damage = drug efficacy

B. Elastase-Induced Emphysema Model

> Principle: Elastase destroys alveolar walls
> Method: Instill elastase into lungs

> Observation: Prevention of alveolar destruction = protective effect

C. LPS-Induced Inflammation Model

> Principle: Lipopolysaccharide induces strong inflammation
» Method: Administer LPS into airway

> Observation: Reduced inflammatory markers = anti-inflammatory activity

D. Pulmonary.Function Tests

> Method: Measure lung compliance, airway resistance

> Observation: Improved lung function =therapeutic effect
E. Mucus Secretion Studies

> Method: Measure mucus production in airway tissues

» Observation: Reduced mucus = beneficial in COPD

In Vitro Methods

1. Airway Smooth Muscle Studies

» Measure relaxation of bronchial muscles

2. Inflammatory Marker Assays

> Measure cytokines like:
o TNF-a
o IL-6
o IL-8

3. Protease Inhibition Assays

> COPD involves protease-antiprotease imbalance
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> Evaluate inhibition of destructive enzymes

Other Alternative Models

e Cell cultures: Lung epithelial and immune cells

o Zebrafish models: Used for inflammation studies

Parameters Measured

e Lung function (FEV-like parameters in animals)
Inflammation level
e Alveolar damage

e Mucus secretion

Toxicological Considerations

e Long-term drug safety (chronic disease treatment)
e Immunosuppression risk

e Cardiovascular side effects

Anti-Allergic Drugs - Preclinical Screening Methods

o Allergic reactions occur when the immune system overreacts to harmless substances
(allergens).

e This leads to:
o Histaminerelease
o Inflammation
o Bronchoconstriction
o Increased vascular permeability
e Anti-allergic drugs work by:
o Blocking histamine receptors (antihistamines)
o Stabilizing mast cells
o Reducingimmune response

e Preclinical screening focuses on identifying drugs that prevent or reduce allergic reactions.

Objectives of Screening

o To evaluate anti-histaminic activity

o To assess mast cell stabilization
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