Opiates: Hydrocodone, butorphanol, morphine
Indication: Suppression of cough
Presumed mechanism of action: 
· Central mediated via effects on opioid receptors
· Selective agonism of both mu and kappa produce dose dependent cough suppression
· Delta1 selective agonists do not appear to have significant antitussive effects and may inhibit the effects of mu-agonism
· Delta2 selective agonists appear to have synergistic effects w/ mu agonist opoiates
· Antagonism of either delta receptors inhibits cough, thought to be mediated by modulation of intracellular calcium levels
· Cough center within the medulla and/or the respiratory centres of the brainstem
· Both morphine and butorphanol increase the CNS tolerance to elevations in carbon dioxide
· Butorphanol can be used to reverse the respiratory suppressive effects of pure mu opiates
· Morphine decreases tidal volumes by central mediated respiratory suppression, with secondary effects on local stretch receptors within the pulmonary system
· Peripherally mediated via suppression of the sensory fibers within the lung
· Many studies investigate poorly centrally penetrating opiate compounds resulting in significant cough suppression in experimental models
· Reduction in mucous production and/or increased mucociliary clearance due to mu receptor stimulation 
Adverse effects:
· Morphine:
· Decreased tidal volume
· Drying of the respiratory secretions
· Histamine release
· Bronchoconstriction
· Tachypnea
· Hypotension
· Gastrointestinal effects
· Nausea
· Vomiting
· Decreased intestinal motility
· CNS depression or stimulation
· Dependence w/ chronic use
· Butorphanol 
· Minimal side effects
· CNS depression/excitation
· Hydrocodone
· Gastrointestinal effects
· Nausea/vomiting
· Decreased fecal production
Guaifenisin 
Indications: Considered primarily an expectorant +/- cough suppressant
Mechanism of Action: 
· Increased volume and decreased viscosity of respiratory secretions
· Improved mucociliary clearance.  
· Human literature is predominantly outdated on contradictory:
· Predominantly studies utilize animal models with stimulation of cough by inhaled irritants
· Increased frequency of cough as a result of irritation from larger volumes respiratory secreations
· Decreased frequency of cough as a result of either a central antitussive effect (evidence supporting includes CNS depressive effects noted in horses) or peripheral effects by increased volume sputum serving as a barrier between an irritant and respiratory epithelium
· Appears that patients with upper respiratory disease predominantly are improved w/ guaifenesin in comparison to healthy individuals due to their hypersensitive receptors
Adverse reactions
· Mildly increased blood pressure
· Hypothermia
· Tremors
· Ataxia
· Vomiting
· Lethargy/anorexia
· Hemolysis with concentrated solutions
· Soft tissue inflammation if administered interstitially 

N-Acetylcysteine 
Indications: Mucolytic
MOA:  
· Decreased viscocity to the mucosal secretion as a result of reduction of disulfide linkages in mucoporins  
· Reduction in mucin, IL8, IL6 and TNF-alpha expression following viral infections.
Adverse reactions: 
· If inhaled-respiratory tract irritation
· Chest tightness
· Bronchoconstriction
· Irritation to the bronchi or trachea
· Gastrointestinal upset
· [bookmark: _GoBack]Nausea vomiting
