Explorations 1: Lungs and Pleura

Examine slide GA001 and examine the relationship of the various tissues and organs present. In the trachea

What type of epithelium is present?

Ciliated pseudostratified columnar epithelium with goblet cells. 

List the different cell types present in this epithelium and give their function?

Goblet Cells: produces and secretes mucus

Stem/Basal Cells: these cells are the reserve cells that are capable of maintaining the epithelial cell replacement

Small Granule Cells: neuroendocrine cells: one type secretes catecholamines, and the other produces polypeptide hormones, some granule cells are innervated

Brush cells: tall columnar cells with microvilli present act as receptor cells

Ciliated cells: these help in the movement of mucus along the respiratory epithelium 

Are they any glands present in the mucosa? If so what type?

Yes there are glands present in the mucosa. These are: mucoserous glands, intraepithelial glands. Serous secretions are produced from these glands. 

What is the function of the various glands present in the trachea?

Mucus glands secrete mucus and this functions to trap the minute dust particles (i.e.: microorganisms) from entering the lower respiratory tract.

The serous secretions function in order to humidify the atmospheric air. 

What is the supporting tissue of the tracheal wall?

A series of C shaped rings of hyaline cartilage, which support the tracheal mucosa and prevent its collapse during inspiration. The posterior aspect of the C shaped rings are joined by trachealis muscle and dense connective tissue ligament. 

What is metaplasis? Give an example where ‘natural’ metaplasis occurs in the conducting system.

Metaplasis is the morphication of an epithelium from one type to another as a direct result of external factors. For example: during smoking, the respiratory epithelium transforms into a non-keritanising stratified squamous epithelium resulting in loss of cilia (loss of ciliary escalator function), hence mucus secretions are stagnant within the respiratory tract. 

What organ lies immediately posterior to the trachea?

Oesophagus

What separates the two organs?

The trachealis muscle separates both organs. 

What gland lies lateral to trachea?

The gland that lies lateral to the trachea is the thyroid gland.

Examine Slide GA002 of the larynx. Identify the true and false vocal cords and the intervening ventricles. 

How do the true and false cords differ histologically from each other?

Histologically we see that the main difference between the two vocal cords is that the true vocal cord has a stratified squamous epithelium whilst the false vocal cords are made of respiratory epithelium. 

What is the name of the space between the vocal cords?

Ventricle

Examine slide 79, 82b, and GA003 and identify bronchi, bronchioles, terminal bronchioles, respiratory bronchioles and alveoli. 

How does the wall and mucosa change as we move from the trachea to the respiratory bronchioles? 

As we move from the trachea to the respiratory bronchioles we have the following changes:

· Regular cartilage rings goes to irregular cartilage plates (bronchi level) ( In a tertiary bronchus epithelium is tall columnar with little pseudostratification and goblet cells numbers are diminished, submucosal glands are sparse, cartilage does not usually extend beyond this bronchi level. 

· Ratio of cartilage to smooth muscle decreases as we move from the trachea to respiratory bronchioles, number of goblet cells also decreases as we move along. 

· Bronchioles do not have any cartilage or submucosal glands present. Initally we have ciliated pseudostratified columnar epithelium ( simple ciliated columnar (only few goblet cells present) epithelium. 

· Respiratory bronchioles is the first part of the respiratory tract that allows gas exchange to occur, ( simple cuboidal epithelium, no goblet cells. Presence of Clara cells (replacement for goblet cells), have secretory granules at apical surface – thought to secrete one of the components of surfactant and also acts as one of the reserve cells (basal cells). 

What differentiates a bronchus from a bronchiole?

Differing factors include:

· Bronchus has irregular cartilage plates whilst bronchioles do not have any cartilage present

· Bronchus has some sub-mucosal glands whilst bronchioles do not have any submucosal glands

· Ratio of smooth muscle to cartilage is greater in bronchiole compared to bronchus

What is the predominant cell type of the terminal and respiratory bronchiole epithelium?

Clara cells

What is their function?

Three main functions:

· Secrete one of the components of surfactant

· Act as reserve cells

· Have enzyme systems which can detoxify noxious substance

What cell types make up the alveolar lining epithelium? Give their functions.

Two main types:

· Type I Pneumocytes ( squamous cells that permit gas exchange to occur, cover about 95% of surface area of alveoli, joined to one another by zonula occludens. 

· Type II Pneumocytes ( cuboidal cells interspersed between type 1 cells, function is to produce and secrete surfactant which reduce surface tension within the alveoli prevent collapse during expiration, same number as type 1 but are concentrated near the septal junctions of type cells. 

What are the components of the respiratory membrane? How thick is this membrane?

Alveolar epithelium and associated basal lamina

Capillary endothelium and associated basal lamina

Fused basal laminas of both epitheliums. Minimal interstium present ( relevant during pulmonary edema

It is about ½ micron thick. 

Explain the dual blood supply to the lungs. 

The dual blood supply to the lungs consists of deoxygenated blood carried to the pulmonary capillary bed by the pulmonary bed for oxygenation and this drains into the pulmonary vein and into the left atria. The other blood supply comes from the bronchial arteries which supply oxygenated blood to lung supporting tissue, visceral pleura and provides nutrition structures comprising the root of the lung and this also drains into the pulmonary veins, which in turn goes to the left atria. 

Which part of the conducting system is likely to be affected by an allergic reaction and/or asthma? Explain why?

The part of the conducting system that is affected is the bronchioles. The epithelium of the bronchiole gets inflamed as part of the allergic response (mast cells secrete histamine), and the little goblet cells produce excessive mucus as part of the response – and smooth muscle surrounding the bronchioles contract causing broncho-constriction and this exacerbates asthma.  

Explain briefly what is meant by bronchitis? What is its most common cause? Does it differ from asthma?

Inflammation of the bronchus. Smoking is the most common cause. Yes, it does differ from asthma. The main difference is that asthma is reversible whilst bronchitis is not. The other difference is that in asthma there is thick mucus secretions whilst bronchitis involves inflammation of the mucosal membranes. 

What parts of the respiratory tree are normally affected by croup, diphtheria and whooping cough?

Croup: Larynx is inflamed and is presented barking cough

Diptheria: chronic coughing spasms in the upper respiratory tract

Whooping cough: local tissue damage in the upper respiratory tract

What parts of the respiratory tree are normally affected by pneumonia, pleurisy and TB?

 Pneumonia: Lower lobes of the lung

Pleurisy: Inflammation of the pleura

TB: Inflammation of the lung

Examine slides GA004 and 005 for evidence of tissue and alveolar macrophages containing ingested material.

Brown stuff inside the macrophages that show evidence of ingested material by the macrophages. 

