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[bookmark: _TOC_250002][bookmark: _Toc149731923]LABORATORY SAFETY RULES

For your Practical classes, you will be working with scientific equipment. To work safely there are guidelines and rules you must adhere to. This is not the complete list and your teachers will highlight issues with class-specific hazards when they arise. 

RESPONSIBILITIES
All staff and students are responsible for the compliance to Environmental, Health and Safety legislation.
· Look out for hazards; report any you identify to your demonstrator.
· Take action to avoid, eliminate or minimise risks.
· Follow safe work methods and use personal protective equipment (i.e. lab coats) as required.
· Seek information or advice as necessary, particularly before carrying out new or unfamiliar work.
· Report accidents and incidents to the demonstrator. The demonstrator in turn should see that an incident report is lodged.
· Dispose of hazardous wastes in a safe and approved manner.
· Do not wilfully risk the health, safety and welfare of others.
· Exercise a duty of care towards others in all activities.

GENERAL LABORATORY RULES
· Students are not allowed into a laboratory unless a demonstrator is present.
· Smoking, eating and drinking are banned in the laboratory.
· All long hair must be tied back or at least tucked securely inside the laboratory coat.
· Do not sit on laboratory benches.
· Do not place objects, example pens, pencils and labels in mouth.
· All needles, scalpel blades and other items that may stab or cut the skin must be placed in special sharps containers in the laboratory, never in the normal waste bin.
· Dangerous or irresponsible behaviour will result in instant exclusion from the lab.
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PERSONAL PROTECTIVE EQUIPMENT
· Long-sleeved, buttoned-up lab coats or gowns must be worn when required (refer to your notes).
· Substantial shoes must be worn at all times otherwise you will be denied access to the Practical class. The shoes should cover heels and toes, be low-heeled and non- slip. Thongs and many sandal styles are unsatisfactory and must not be worn in the labs.
· Disposable gloves are available, if required. Wear gloves when requested by your demonstrator.

CLEANING UP AND HAZARDS
· At the end of the Practical session, ensure that all equipment is left clean and tidy, including your bench space.
· Remove gloves and lab coat before leaving labs. Place disposable gloves in the appropriate bin.
· Wash your hands thoroughly before leaving the laboratory.
· If you discover a hazardous situation, report it to your class demonstrator as soon as possible. If you can safely fix the hazard, then fix it yourself.




In an emergency XXX



In your first class update and review the laboratory rules and find out what the contact and other information is in the case of emergency.

Complete the rules in this book, above.





[bookmark: _TOC_250001][bookmark: _Toc149731924]WEEK 1 PRACTICAL: PREPARATION WEEK

Practical and Tutorial: None

Read the Subject Outline.

Download the textbook
https://med.libretexts.org/Bookshelves/Anatomy_and_Physiology/Anatomy_and_Physiology_2e_(OpenStax)

Practice Quiz 1: The quiz below is to help you begin to familiarise yourself with the terminology and key focus of this subject. Please review the questions and see how many you can answer correctly before checking against the answers provided over the page.

1. What is the study of the structure and organization of the human body called? 
A) Physiology B) Anatomy C) Biology D) Psychology

2. Which branch of anatomy focuses on the study of tissues? 
A) Histology B) Neuroanatomy C) Gross anatomy D) Cytology

3. Which body system is responsible for regulating body temperature and protecting against pathogens? 
A) Respiratory system B) Muscular system C) Integumentary system D) Cardiovascular system

4. Which of the following is NOT one of the four primary tissue types found in the human body? 
A) Epithelial tissue B) Connective tissue C) Nervous tissue D) Cartilage tissue

5. The study of how the body functions and carries out its processes is known as: 
A) Anatomy B) Histology C) Physiology D) Osteology

6. Which of the following is an example of a long bone in the human body? 
A) Femur B) Radius C) Vertebra D) Sternum

7. Which organ system is responsible for producing hormones that regulate various bodily functions? 
A) Nervous system B) Endocrine system C) Lymphatic system D) Digestive system

8. Which of the following terms refers to the study of the structure of the nervous system? A) Osteology B) Neuroanatomy C) Cardiology D) Myology

9. The process by which cells use oxygen to produce energy is known as:
A) Osmosis B) Respiration C) Digestion D) Excretion

10. Which body system is responsible for supporting and protecting the body's organs, as well as facilitating movement? 
A) Skeletal system B) Muscular system C) Respiratory system D) Urinary system

11. The study of how different body structures function together in the performance of specific tasks is called: 
A) Comparative anatomy B) Systemic physiology C) Embryology D) Pathology

12. Which of the following is NOT a function of the circulatory system?
A) Transporting nutrients and oxygen B) Removing waste products C) Regulating body temperature D) Producing hormones

13. Which of the following body planes divides the body into right and left halves? 
A) Sagittal plane B) Frontal plane C) Transverse plane D) Coronal plane

14. The study of the development of an individual from conception to birth is known as: 
A) Embryology B) Gerontology C) Immunology D) Pharmacology

15. Which of the following is NOT a component of the central nervous system? 
A) Brain B) Spinal cord C) Peripheral nerves D) Cranial nerves

16. Which type of muscle is responsible for involuntary contractions of the digestive tract and blood vessels?
A) Skeletal muscle B) Smooth muscle C) Cardiac muscle D) Striated muscle

17. What is the largest organ in the human body?
A) Heart B) Brain C) Skin D) Liver

18. The process of maintaining a stable internal environment in the body is known as: 
A) Homeostasis B) Metabolism C) Anabolism D) Catabolism

19. Which of the following is a function of the respiratory system?
A) Filtration of blood B) Regulation of body temperature C) Exchange of gases (oxygen and carbon dioxide) D) Digestion of food

20. Which anatomical term refers to the front of the body? 
A) Anterior B) Posterior C) Lateral D) Superior






[bookmark: _Toc147741329][bookmark: _Toc147749378][bookmark: _Toc149731925]ANSWERS
1. B) Anatomy
2. A) Histology
3. C) Integumentary system
4. D) Cartilage tissue
5. C) Physiology
6. A) Femur
7. B) Endocrine system
8. B) Neuroanatomy
9. B) Respiration
10. A) Skeletal system
11. B) Systemic physiology
12. C) Regulating body temperature
13. A) Sagittal plane
14. A) Embryology
15. C) Peripheral nerves
16. B) Smooth muscle
17. C) Skin
18. A) Homeostasis
19. C) Exchange of gases (oxygen and carbon dioxide)
20. A) Anterior




[bookmark: _Toc149731926]WEEK 2 CELLS AND TISSUES, ANATOMICAL DIRECTIONS, BODY CAVITIES AND REGIONS


OBJECTIVES
Students should be able to:
· Demonstrate a knowledge of the key characteristics of epithelial, connective, and muscle tissues
· Demonstrate a knowledge of the features that distinguish the different types of epithelial, connective, and muscle tissue presented in the practical class
· Demonstrate an understanding of how the unique features of each type of tissue serves the function or functions of that tissue
· Describe the location of a structure or organ using anatomical and directional terms
· Identify a region of the body surface using appropriate anatomical terms
· Locate an internal structure/organ within a cavity of the body


WHAT YOU NEED
· Your textbook or notes
· Lab coats or gowns

WHAT IS PROVIDED
· Torso models
· Selected charts illustrating some of the organ systems
· Selected slides on microscopes 

SESSION PROCEDURES:
Reminder: Please read laboratory safety rules. 
For the first 1.5 hours of the class session:
· Introduction to your class demonstrators
· Utilise the models, charts and your textbook to work through the exercises and answer the questions in this section.
· Discuss answers with the students beside you as you proceed.
· Work through the text, fill in the blanks, make drawings of what you see, and complete Tables while in class.
· There are spaces where you can place your drawings.
· You only need to draw simple line drawings.
· Three-dimensional rendering or shading is not required
· You need not use colours. In many cases, the colours used in the images are the result of staining the tissue with dyes.
· Don’t put in too much detail. Capture enough to show you and help you understand what you have drawn.

.

the blanks with the appropriate structures in relation to the reference organ.
[image: M:\Powerpoint\MH_DCM\MH_DCM-TEXTEDIT PROJECTS\mckinley\Final files\chapt01\chapt00_labeled\mck24285_01_06.jpg][image: M:\Powerpoint\MH_DCM\MH_DCM-TEXTEDIT PROJECTS\mckinley\Final files\chapt01\chapt00_labeled\mck24285_01_06.jpg]





Name two external anterior features


Name two internal features that are anterior to the backbone.


Name two external features of the body that are posterior.


Name two internal features that are posterior to the stomach and the liver

Figure 1 Anatomical Directions. Using the diagrams below and one of your peers, fill in
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Name two external parts of the body that are superior to the hips.


Name two external parts of the body that are inferior to the hips.

Name two external lateral features.


Name two features of the body which are medial to the ears.


Name two external features of the arms, which are proximal to the hands.


Name two external features of the legs, which are distal to the hips.
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Table 3 Body regions and surface anatomy. Describe each term listed below and locate them on the model or skeleton.

	Deltoid
	

	Axillary
	

	Brachial
	

	Antebrachial
	

	Palmar
	

	Cervical
	

	Orbital
	

	Buccal /Oral
	

	Occipital
	

	Thoracic/pectoral
	

	Sternal
	

	Costal
	

	Scapular
	

	Abdominal
	

	Lumbar
	

	Umbilical
	

	Flank
	

	Gluteal
	

	Inguinal
	

	Pubic
	

	Femoral
	

	Crural
	

	Sural
	

	Plantar
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Figure 2 Body cavities. Using the models in the lab, list three organs or structures in the thoracic cavity and abdominal and pelvic regions of the abdominopelvic cavities
[image: C:\Documents and Settings\Tralfamadore\Local Settings\Temporary Internet Files\Content.Word\mck54615_01_08_unlabeled.jpg]Thoracic
Abdominal
Pelvic
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[image: C:\Documents and Settings\Tralfamadore\Local Settings\Temporary Internet Files\Content.Word\mck54615_01_10_unlabeled.jpg]Figure 3 Subregions of the abdominopelvic region. Label the regions in the diagram below. These regions are left and right upper quadrants, left and right lumbar areas (flanks), left and right lower quadrants, epigastrium, umbilical area, and hypogastrium.






	
A
	
B
	
C

	D
	
	
	E
	
	F

	G
	H
	I




McKinley Fig 1.10

Using the models in the lab, list one or two organs found in the specified region.

	Epigastrium
	

	Left upper quadrant
	

	Right upper quadrant
	

	Umbilical
	

	Hypogastrium
	

	Left flank
	

	Right lower quadrant
	




[bookmark: _Toc147739181][bookmark: _Toc147741331][bookmark: _Toc147749380][bookmark: _Toc149731927]Clinical Case Scenario
A 34-year old male, Robb, was rescued from a burning home. He was found pinned underneath a wooden beam used to support the ceiling. When he is brought to the health centre the nurse notes that he had first degree burns to the left side of his face, except for the eyelids, and lateral aspect of his left forearm. There were third degree burns to the sternal area, right chest, right flank, anterior and lateral aspects of his right thigh and lower leg.
Ruptured organs and blood loss were also suspected and so he was immediately brought to the hospital. He had a chest X-ray which showed fractures of the fourth to sixth ribs had fractures and the right lung was collapsed. 
In order to understand the clinical case scenario above, you will need to be familiar with the medical nomenclature and organization of anatomical structures inside the body. There are different types of tissues in the body that perform various functions to maintain homeostasis.
CHALLENGE: In the space below, draw (1) a human figure in the anatomical position and shade the burned areas and (2) the interior of the abdominal cavity and illustrate the location of the pool of blood in relation to the internal organs.
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[bookmark: _Toc149731928]WEEK 1 & 2 SURFACE LANDMARKS AND BODY CAVITIES

Read Chapter 1 of your text book and complete the following activities

Write your answers to Table and Figures.
Knowing the names of the surface landmarks and of the body cavities is important. For instance, describing the location of the wound to a colleague over the phone or during a handover session would be clear and specific when you use the appropriate terminology.
This is not assessable. This is an exercise for you to learn the surface landmarks and body cavities. Take the time to understand the terms and commit these to memory. These are terms that you will encounter throughout the  subject, but more importantly when you are looking after patients while on clinical practice.
Feedback will be provided in tutorial sessions.
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PA B
C
R S
I
H
T
G
U
O
N
M
Q
D
F
E
L
V
K






J


Table 1 Complete the table, matching the labels with the surface anatomy term. Check your answers against the diagram in your textbook
	Label
	Surface anatomy term
	Label
	Surface anatomy term

	A
	
	L
	

	B
	
	M
	

	C
	
	N
	

	D
	
	O
	

	E
	
	P
	

	F
	
	Q
	

	G
	
	R
	

	H
	
	S
	

	I
	
	T
	

	J
	
	U
	

	K
	
	V
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Label the different body cavities in the diagram below.


A B
C


D


E
Figure 1 Body Cavities
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Label the diagram below for the two pleural cavities and the pericardial cavity.
A
B
C

McKinley Fig 1.08
Figure 2 Thoracic cavity
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[bookmark: _Toc149731930]WEEK 3 BASIC APPLIED SCIENCE

Read Chapter 1 of your text book and answer the following questions:

What is meant by the terms anatomy & physiology?
Write your definition here










What do we mean when we talk about the structural organisation of the human body?












Write a brief explanation that shows you understand what we mean when we talk about the functions associated with human life.













What are the basic requirements for human life? List and explain them below.













Write a definition that shows you understand what homeostasis means.









Why is it important for nurses to use anatomical terminology?














[bookmark: _Toc149731931]WEEKS 4 & 5 CELLS, TISSUES AND GLANDS
[bookmark: _Toc149731932]MUST-READ NOTES
1 LEVELS OF ORGANISATION
Here are the different levels of organisation
· An organ system is a group of organs coordinated anatomically and physiologically to carry out a major function.
· An organ is a group of different tissues within a distinct structure that carries out a specific function or functions within an organ system. For example: the pancreas but also structures such as the individual arteries, veins, and bones are also classified as organs.
· A tissue is a group of cells all having the same structure and function, in combination with the acellular (non-cellular) material connecting those cells. (This definition will be clearer after you have looked at a range of tissues in the Tissue class).
· A cell is the basic structural unit within an organism in which all the essential functions necessary for life can be performed.

1.1 EPITHELIAL TISSUE
· These consist of one or more layers of closely-packed cells. As a lining, epithelial tissues cover external surfaces as well as internal surfaces and cavities. Glandular epithelium is the source of secreted products in the body. Between an epithelium and the layers beneath is a cell-free layer known as the basement membrane. In composition, the basement membrane has similarities with the matrix of many connective tissues. (This “matrix” is defined later.)

· Epithelium is classified by the shape of the component cells and number of layers
· Classification by shape
· Squamous: flattened cells
· Cuboidal: roughly as wide as they are long
· Columnar: longer than they are wide.
In some circumstances, the apical1 surface of columnar cells may possess cilia or be heavily folded to produce finger-like projections known as microvilli2. Other cells (known as goblet cells) may possess large accumulations of a mix of water, proteins and sugars known as mucus. This mucus is secreted onto the surface of the epithelium.

· Classification by number of layers: simple
· A simple epithelium consists of only a single layer of cells. There are subtypes based on the shape of the component cells: simple squamous epithelium, simple cuboidal epithelium, simple columnar epithelium
· Pseudostratified epithelium is a type of simple epithelium.


1 Apical means the surface opposite the base of a structure. So for example the apical surface of the epithelium that lines the trachea is the surface in contact with the air


· Classification by number of layers: stratified
· “Stratified” means consisting of multiple layers. The most widespread form of this is stratified squamous epithelium.
· Different forms include stratified squamous epithelium, stratified cuboidal epithelium, stratified columnar epithelium
· Transitional Epithelium is also stratified epithelium. The number of cell layers varies between when the tissue is either stretched (fewer layers) or relaxed (more layers).

1.2 CONNECTIVE TISSUES
· These consist of cells scattered in a non-cellular matrix of water, salts, other nutrients, wastes and fibres (which in this case are molecules of protein).
· As the name suggests one of the functions of connective tissue is to bind other layers of tissue, or organs, together or hold them in place.
· In addition to sharing some cell types (like fat cells and cells of the immune system): each type of connective tissue has its characteristic cell types.
· The name of the particular cells varies with the type of tissue: fibroblasts vs. chondroblasts vs. osteoblasts.
· The different groups under this tissue type include
· Connective tissue proper
· Loose connective tissue: areolar, reticular, and adipose connective tissue
· Areolar connective tissue. Areola means “an open space”. In this tissue, the fibres and cells are in a loose arrangement surrounded by what (under the microscope) appears to be empty space. The space is actually filled with matrix components (also known as “ground substance”) that can include water, salts, nutrients and waste.
· Reticular tissue. In reticular tissue, the reticular fibres form a mesh. In the organs where reticular tissue is located, it forms a framework called the stroma. The stroma provides the structural support to cells within the tissue. The functional part of the organ is called the parenchyma.
· Adipose Tissue. The unusual feature of adipose tissue, when compared to other connective tissues, is its high level of cellularity. Adipocytes are the main feature of adipose tissue and in these cells; the bulk of the cytoplasm is occupied by fats (that organelles, like the nucleus) are pushed towards the plasma membrane.
· Dense connective tissue: dense regular, dense irregular, and elastic connective tissue
· The distinction between “dense” and “loose” tissues (e.g. areolar connective tissue is a loose connective tissue) is that in dense connective tissue the collagen fibres of the matrix are densely packed and there is little space for the other components. That is: the bulk of the tissue is occupied by collagen fibres with the fibroblasts and ground substance “squeezed” in between them. A
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distinction is made between regular (collagen fibres arranged in parallel to each other) and irregular (collagen fibres in a random pattern).
· Supporting connective tissues
· Cartilage: hyaline, fibrous, and elastic
· The cells in cartilage are called chondrocytes and they are embedded in a solid but flexible matrix. Bend your ears or the tip of your nose and you will understand what it means for a tissue to be both solid and flexible. Unlike other connective tissues, there are no blood vessels running through cartilage. This helps to explain why damage to cartilage takes a long time to be repaired.
· Hyaline cartilage. Hyaline relates to the ‘glassy” appearance of this tissue. This is brought on by how thin the collagen fibres are in this tissue so you can’t distinguish individual ones. The fibre producing cells are called chondrocytes and you can see that they reside in individual little cavities
· Elastic cartilage. Having more elastic fibres than other types of cartilage gives elastic cartilage more flexibility than hyaline cartilage. Try bending the tip of your nose (hyaline cartilage) as much as you can bend your ear (elastic cartilage) and you will see the difference.
· Fibrocartilage. In this tissue, there are prominent bundles of collagen fibres such that you can see the bands of fibres (whereas in hyaline cartilage, the fibres are indiscernible). The dense arrangement of collagen fibres in this tissue makes it very resistant to be compressed (pushed down upon or pushed inwards) and so it can be found at sites that experience a lot of compressive stress
· Bone (this will covered in a later semester)


1.3 MUSCLE TISSUE
· This is also highly cellular tissue and muscle cells are able to contract.
· Three types of muscle tissue are found in the human body: skeletal, smooth, and cardiac muscle tissues. They have distinguishing features that lead to the differences in their physiological properties.

1.4 NERVOUS TISSUE
· This is another highly cellular made up of two principal cell types: neurons and glia
· This will be described in a later semester.
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Read Chapter 3 in your text book and answer the revision questions at the end of the chapter Section3.11.1 and then answer the following questions

3.1 The Cell Membrane
What is the cell membrane? What are the different parts?












3.2 The Cytoplasm and Cellular Organelles
Describe the structure and function of the cytoplasm and cellular organelles











3.3 The Nucleus and DNA Replication
What does the cell nucleus do?





What is DNA and why is it important?









3.4 Protein Synthesis
Explain what is meant by protein synthesis










3.5 Cell Growth and Division
Explain cell growth and cellular division










he 

3.6 Cellular Differentiation
What do we mean by cellular differentiation? 











Draw and label a diagram which shows you understand what each tissue type looks like, then write its location and function in the human body.


	Tissue Type
	Description

	Simple Epithelium
	Location

	
	Function

	Stratified Epithelium
	Location

	
	Function

	Connective Tissue Proper: Loose
	Location

	
	Function

	Connective Tissue Proper: Dense
	Location

	
	Function

	Hyaline Cartilage
	Location

	
	Function



2 
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Draw a diagram of each tissue type below and identify its location and function.

	Tissue Type
	Description

	Fibrous Cartilage
	Location

	
	Function

	Elastic Cartilage
	Location

	
	Function

	Skeletal Muscle
	Location

	
	Function

	Smooth Muscle
	Location

	
	Function

	Cardiac Muscle
	Location

	
	Function



3 
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“Striations” refers to what looks like stripes within the cell.

	
	Striations (Yes/No)
	Number of nuclei
	Branched network (Yes/No)
	Voluntary or involuntary control

	Skeletal
	
	
	
	Voluntary

	Smooth
	
	
	
	Involuntary

	Cardiac
	
	
	
	Involuntary




2. ANATOMICAL DIRECTIONAL TERMS
2.1 Directional terms
These are used to accurately point out the location of a body part. The directional terms are presented here as four pairs. You are expected to commit these terms to memory
2.1.1 Anterior: This means 'towards the front'. Externally, this is whatever you can see when facing someone in the anatomical position. Internally it also refers to a structure that is towards the front compared to some reference point. Posterior: This means 'towards the back'. Externally, this is what is hidden when facing someone in the anatomical position. Internally, it also refers to a structure which is towards the back compared to some reference point
2.1.2 Superior: This means ‘above' which, in the anatomical position, means towards the head. Inferior: This means ‘below' which, in the anatomical position, means towards the feet.
2.1.3 Lateral: This is away from the midline of the body. This line divides the body into a left half and a right half. Medial: This is towards the midline of the body.
2.1.4 Proximal: This is closer to the main mass of the body. Distal: This is further from the main mass of the body
2.2 Anatomical position
2.2.1 When someone is in the anatomical position that person is standing erect and facing the observer; the arms are at the sides of the body, with the palms of the hands facing forward. This system provides us with a constant reference for describing the body.
o
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3 BODY REGIONS AND SURFACE ANATOMY
3.1 Surface Anatomy
3.1.1 Knowledge of surface anatomy is vital for procedures including surgery, acupuncture and massage. A glossary containing some of the terms has been provided and these terms will come up again in Health and Homeostasis 2 and in your further studies and future practice.
3.1.2 As with the other sets of terms you are expected to commit these to memory.

3.2 Body cavities
The head and torso contains a number of cavities in which lie the internal organs or viscera.
3.2.1 The terms used, i.e. cranial, spinal, thoracic, are easy to work out
3.2.2 The abdominal and pelvic cavities are parts of a single abdominopelvic cavity.
The Thoracic Cavity
3.2.3 Within the thoracic cavity, there are two pleural cavities each one surrounding a lung.
3.2.4 The space in the middle of the thoracic cavity between each pleural cavity forms the mediastinum, which contains the pericardial cavity along with the structures of the upper respiratory tract (trachea, two bronchi), the oesophagus, major blood vessels and the thymus gland.

3.3 The subregions of the abdominopelvic cavity
Using surface landmarks, the abdominopelvic region can be subdivided into nine sub regions. This is very useful when, for example, a patient experiences pain in the abdominal region, it is often located by its subregional name where there are specific organs within each region. For example:
3.3.1 Inflammation of the pancreas is generally accompanied by intense epigastric pain.
3.3.2 Inflammation of the appendix is most often characterised by right iliac pain.
The boundaries between the subregions are shown in the diagram below
3.3.3 The superior horizontal line is drawn near the bottom of the rib cage.
3.3.4 The inferior horizontal line is drawn along the tops of the hip bones.
3.3.5 Each vertical line is drawn just medial to the nipples.
Regarding the names of each sub-region
3.3.6 The most central is the umbilical, flanked on each side by a lumbar area.
3.3.7 The epigastric is directly superior to the umbilical, with a hypochondriac subregion on each side.
3.3.8 The hypogastric is directly inferior to the umbilical, with iliac areas lateral to it. Iliac regions are sometimes also termed inguinal.
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[bookmark: _Toc149731933]WEEK 6 INTEGUMENTARY SYSTEM
Read Chapter 5 of your text book. Complete the review questions 5.9.1 and 5.9.2 and then answer the following:

5.1 Layers of the Skin
Draw and label a diagram of the skin





























5.2 Accessory Structures of the Skin
Explain what is meant by accessory structures of the skin, what are they and what are their functions?



















5.3 Functions of the Integumentary System
What are the important functions of the integumentary system. Describe each of them below.




















5.4 Diseases, Disorders, and Injuries of the Integumentary System
Chapter 5 discusses some disorders or alterations to the integumentary system. Describe at least two of them below.
























[bookmark: _Toc149731934][bookmark: _Toc147739192][bookmark: _Toc147741338]WEEKS 7 & 8 SENSORY SYSTEM
[bookmark: _Toc149731840][bookmark: _Toc149731935]Eyes and ears
In anatomy, special senses are the senses that have organs specifically devoted to them such as vision, gustation, olfaction, audition, and equilibrioception. These senses have specialized organs that detect and process stimuli and send signals to the brain which lead to the perception of that stimulus. These specialized organs include the tongue, the nose, the eyes and the ears.
The eye is the specialized organ of sight which has three principal layers, the fibrous tunic, the vascular tunic and the neural tunic. Furthermore, there are two main chambers, the anterior chamber, containing aqueous humour and the posterior chamber, that contains vitreous humour. In the neural tunic of the retina, light propagates from the ganglionic cells through the bipolar cells to the rods and cons, which, somewhat paradoxically hyperpolarize opposite the direction of light.
The lacrimal apparatus frames the eye and coats the sclera and cornea in lacrimal fluid, a bacteriacide, which lubricates and protects them. The lacrimal apparatus is made of the lacrimal gland, lacrimal canaliculi, lacrimal sac and nasolacrimal duct. This network of structures allows tears produced by the lacrimal gland to cover the eye, drain through the lacrimal puncta into the lacrimal canaliculi, collect in the lacrimal sac, travel down the nasolacrimal duct and finally empty into the nose. This is why crying leads to a runny nose.
[image: A diagram of the eyeball

Description automatically generated]
Source for these images:Wilk-Blaszcak M. Mavs Open Press Human Anatomy Lab Manual, 2021 LibreTexts Open Access platform

[image: ]
Smell is a crucial sensory function. Unlike any of the other special senses, neurons from the olfactory bulb bypass the thalamus and synapse directly with the olfactory cortex. The olfactory bulb is a part of the brain. The olfactory bulb has one source of sensory input from olfactory receptor neurons, and one output (mitral cell axons). It is thought that the sense of smell functions as a type of filter. 
Its range of functions include:
· discriminating between smells
· enhancing sensitivity of odour detection
· filtering out background smells
· permitting higher brain areas involved in arousal and attention to modify the detection or discrimination between different smells

[image: ]
The tongue is a crucial organ in mechanical digestion and taste. Taste buds contain taste receptor cells which are the smallest functional unit in gustation. Taste buds can be found throughout the length of the upper digestive tract. On the surface of the tongue are protrusions called papillae. Circumvallate papillae are arranged in a v shape pattern on toward the base of the tongue, on the dorsal aspect, and contain more than 100 taste buds each. The fungiform papillae are found all over the dorsal aspect of the tongue and contain only about 5 taste buds each. The foliate papillae are found on the lateral aspects of the tongue and only contain taste buds during childhood. Finally, there are the filiform papillae which, like the fungiform papillae, are found all over the tongue, however, they do not contain taste buds. Instead, their barbed shape provides the friction for moving food around during mastication.
Try and label the diagram below.
[image: Diagram of a human tongue

Description automatically generated]

The ear is a complex organ which houses special structures that allow us to hear, balance and orientate ourselves. Sound waves are collected by the auricle and funnelled into the external acoustic meatus. The ear is divided into three sections, the outer, middle, and inner ear. The outer ear consists of the auricle which extends through the external auditory canal and terminates at the tympanic membrane. The main structures of the middle ear are the auditory ossicles, Eustachian tube, oval window and round window. The auditory ossicles inward from the tympanic membrane, are the malleus, incus, and stapes. The base of the stapes covers the oval window which allows sound waves to pass from the tympanic membrane, into the cochlea of the inner ear. The inner ear is the innermost region of the ear where the cochlea, vestibule, and semicircular canals are. The cochlea, vestibule, and semicircular canals are responsible for hearing, static and dynamic equilibrium respectively. The vestibulocochlear nerve branches, into the cochlear branch, which innervates the cochlea, and the vestibular branch which innervates the vestibule and semicircular canals.

[bookmark: _Toc147739193][bookmark: _Toc147741339][bookmark: _Toc147749389][bookmark: _Toc149731841][bookmark: _Toc149731936][image: Diagram of the ear anatomy

Description automatically generated]
[bookmark: _Toc147739194]Label the diagram above


[bookmark: _Toc149731937]WEEK 9 CARDIOVASCULAR SYSTEM

[bookmark: _Toc149731938]ANATOMY OF THE HEART



Orienting yourself
In the anatomical position, the right atrium, right ventricle and pulmonary artery are located anteriorly. When you squeeze the ventricles between your fingers. The left ventricle feels thicker.
Imagine the heart as a triangle tilted downwards to the left side. The apex of the heart, the tip of the ventricles, is the most inferior part of the organ. The base of the heart includes the roots of the aorta and the pulmonary artery.

The external features of the heart
· The coronary sulcus encircles the heart and marks out the boundary between the upper chambers: the left and right atria (singular is atrium); and the lower chambers: the left and right ventricles
· The anterior and posterior interventricular sulci (singular is sulcus) mark out the boundary between the left and right ventricles
· Blood is returned to the right atrium by two large veins: the superior and inferior vena cavae (singular cava) and this blood is depleted in oxygen
· Blood leaves the right ventricle via the pulmonary trunk which branches to form the left and right pulmonary arteries carrying the blood to the lungs
· Blood is returned from the lungs to the left atrium via the left and right pulmonary veins. This blood is enriched in oxygen
· Blood leaves the left ventricle via the aorta
The walls of the heart are too thick to rely solely upon diffusion of nutrients and wastes between the blood in the chambers and the cells of the heart wall. Instead the heart has its own supply of vessels
· At the base of the aorta are two branches, the left and right coronary arteries. They and their smaller branching arteries run through the sulci and margins of the heart
· Veins run alongside the arteries. They drain blood from the myocardium and ultimately empty into the coronary sinus: a large vein in the posterior part of coronary sulcus that in turn empties into the right atrium
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Figure 1  Surface anatomy of the heart

[image: C:\Users\000788\Dropbox\HandH_block\AnteriorExteriorHeart.jpg]


In the table below, write the names of the structures indicated by the letters.

	A
	
	F
	

	B
	
	G
	

	C
	Left auricle of the left atrium
	H
	

	D
	
	I
	

	E
	
	J
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The internal structures of the heart
The two superior chambers are the left and right atria. They are smaller and the myocardium is thinner than that found in the ventricles.
Between each atria and its respective ventricle are valves which prevent backflow when the ventricles contract
· The right atrioventricular valve is also known as the tricuspid valve as it has three cusps.
· The left atrioventricular valve is also known as the bicuspid valve as it has two cusps or the mitral valve as it resembles a bishop’s hat of the same name3.
· Both AV valves are tethered by the chordae tendinae to small extensions of the floor of the ventricles known as papillary muscles.


Why do you think the AV valves need to be fastened to the floor of each ventricle?





The inferior chambers are the larger ventricles. The walls of the ventricle are thicker than that of the atria. The wall of the left ventricle is thicker than that of the right ventricle
The ventricles are separated by the interventricular septum.
Between the ventricles and arteries that serve them are semilunar valves: the aortic valve between the left ventricle and the aorta and the pulmonary valve between the right ventricle and pulmonary artery.

























3  http://fallibleblogma.com/index.php/why-do-catholic-bishops-wear-funny-hats/
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Figure 2  Internal anatomy of the heart
A



In the table below, write the names of the structures indicated by the letters.

	A
	Semilunar valve
	F
	

	B
	
	G
	

	C
	
	H
	

	D
	
	I
	

	E
	
	J
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[bookmark: _TOC_250000][bookmark: _Toc149731939]WEEK 9 PRACTICAL: CARDIOVASCULAR SYSTEM

OBJECTIVES
Students should be able to:
· Identify the internal and external structures of the human heart
· Identify the waves and intervals on an electrocardiogram (ECG) and use these to measure the heart rate
· Explain the components of blood pressure and relate it to pulse pressure and mean arterial pressure
· Describe the changes to blood pressure and ECG post-exercise
· Differentiate arteries from veins
· Identify the major blood vessels in the body as detailed in this practical manual.


WHAT YOU WILL NEED
· Your textbook or notes
· Lab coats or gowns
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SESSION PROCEDURES
· Complete the Pre-Lab Activity prior to attending the practical class.
· Watch the audiovisual presentation on dissection of the heart. Take down notes as needed.
· Commonly, the atria stay with the carcass and what you have is principally the ventricles
· Take the time before you cut to locate some of the external landmarks.
· Palpating the anterior part can help you distinguish the thinner right ventricle and this allows you to orient the organ for the dissection.
· Orient the heart such that the right ventricle is facing you and the apex pointing to your right.
· Place your scissors at the apex and cut towards the base. Upon separating the two halves, the left and right chambers should be visible.
· Differentiate the two chambers and the respective atrioventricular valves, semilunar valves, and great vessels.
· Take the opportunity to view the photomicrographs and draw your images.
· Form into groups and complete the activities on blood pressure and ECG.
· Please attempt to answer the Challenge question.
· Please complete the figures below.



[bookmark: _Toc147739199][bookmark: _Toc147741343][bookmark: _Toc147749393][bookmark: _Toc149731940]Clinical Case Scenario
Joseph, 48 year-old male, with a prior history of a massive heart attack has been experiencing increasing tiredness, breathlessness on exertion, palpitations, and swelling of both legs. He could only sleep with three pillows to prop him up.
His chest X-ray shows an enlarged heart and his echocardiogram documents an ejection fraction of 30% only. His doctor has advised him that he has heart failure.
In order to understand the clinical case scenario above, you will need to be familiar with the anatomical structures of the cardiovascular system and how these are organized inside the body. Your learning from this laboratory activity will be continued in the tutorial session. Identify the signs and symptoms from the case and think of the organs involved.
CHALLENGE: Why is the ejection fraction low in heart failure?
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Figure In the diagram below, complete the two tasks described below.
· Draw using arrows the path of blood inside the heart and lungs, starting in the inferior or superior vena cavae and ending in the aortic arch.
· Colour or mark which parts of the heart carry oxygenated and deoxygenated blood.
IVC



If the septum between the atria or between the ventricles has a hole (e.g. atrial septal defect, patent foramen ovale, or ventricular septal defect), how does this affect the flow and oxygenation of blood inside the heart.
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[bookmark: _Toc149731941]WEEKS 9 & 10 MUST-READ NOTES

1 BLOOD PRESSURE DETERMINATIONS
Arterial blood pressure is the driving force that maintains blood flow through blood vessels. Pressure changes in the circulation can be linked to events occurring in the cardiac cycle.
· Systolic blood pressure (SBP) is the peak pressure in the large arteries during the ejection phase of ventricular systole.
· Diastolic blood pressure (DBP) is the minimum pressure in these arteries during ventricular diastole. During diastole, blood pressure is maintained mainly by the elastic recoil of the large arteries. They spring back into shape during diastole after the arteries were stretched during systole.
Whereas SBP can be used as an indicator of the stroke volume component of cardiac output, DBP is used as an indicator of peripheral resistance.
Pulse pressure (PP) is the difference between SBP and DBP and is a useful indicator of the extent and efficiency of blood flow. It is normally about 40 mmHg and can be calculated as follows:
· PP = SBP - DBP
Mean arterial pressure (MAP) is the average arterial pressure throughout the cardiac cycle. It is not just the average of SBP and DBP because the pressure remains closer to DBP than SBP during most of the cardiac cycle. It can be estimated as follows:
· MAP = DBP + (PP/3)


2 CARDIOVASCULAR ADAPTATIONS TO EXERCISE
To engage in a physical activity your muscles are required to do more work than when you are at rest.
· Exercise can be thought of as a specific type of physical activity that is characterised by being planned, structured and repetitive.
When you increase your physical activity your muscles will “burn up” more energy that is consuming more ATP.
The main points that can be drawn from this are:
· Intense but short periods of physical activity can be met by processes not reliant upon oxygen. Examples of such anaerobic exercise are strength and weight training.
· Moderate intensity exercise over a prolonged period constitutes oxygen-dependent “aerobic” exercise. Therefore, there will be increased demands are put on the physiological processes that supply the muscle with oxygen:
i. the circulation of blood
ii. the exchange of gases with external environment
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3 ELECTROCARDIOGRAM
3.1 Components of the ECG tracing
The electrocardiogram (ECG) records the sequence of electrical events of the cardiac cycle through electrodes specifically placed onto the skin.
· The signal is amplified and represented graphically as deflections (resulting in spikes or waves) in the tracing.
1. The action potential generated at the sinoatrial node spreads across both atria, leading to progressive depolarisation of the atrial myocardium. On the ECG, this is marked by a deflection known as the P wave. The mechanical event which follows is atrial contraction.
[image: C:\Documents and Settings\david-vanreyk\Local Settings\Temporary Internet Files\Content.Word\sal25693_19_16a_baseart.jpg]

2. The wave of action potential eventually reaches the atrioventricular node. There is a brief delay before the signal is transmitted further.
3. The action potential is then transmitted down the interventricular septum carried by the atrioventricular bundle and then the left and right bundle branches.
4. At the apex of the heart the action potential is then conducted superiorly via the Purkinje fibres through the ventricular myocardium resulting in ventricular depolarisation. This is manifested as the large deflection of the QRS complex and is followed by the ventricular contraction of systole.
[image: C:\Documents and Settings\david-vanreyk\Local Settings\Temporary Internet Files\Content.Word\sal25693_19_16d_baseart.jpg]

5. The ventricles then repolarise represented by the T wave and this is followed by ventricular relaxation.
[image: C:\Documents and Settings\david-vanreyk\Local Settings\Temporary Internet Files\Content.Word\sal25693_19_16e_baseart.jpg]
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3.2 Recording an ECG
In a clinical setting the ECG signal is collected from 10 electrodes.
· 6 chest electrodes (V1-V6)
· 4 electrodes placed on the limbs
The combination of the signals from these 10 electrodes is used to derive 12 leads (Figure 5.1) where a lead is the signal from one of the electrodes referenced against a different electrode.

[image: C:\Documents and Settings\david-vanreyk\Local Settings\Temporary Internet Files\Content.Word\408px-ECGcolor.svg.png][image: C:\Users\000788\Dropbox\HH i 2016\ecg electrode placement.jpg]


As the signal from the heart will vary depending on where the electrode is placed, the full 12 electrode ECG generates a combined readout that would be required for a full diagnosis of any problem with the heart.
The lead wires are plugged into the designated ports on the recorder.
**Since the electrodes will detect any proximal electrical activity, it is critical that the participant remain still during the recording procedure.**
For simplicity sake today the ECG you analyse will be the signal from a single electrode:
Standard Lead II.
· The electrodes must make contact with the skin (Figure 5.2).
· Have the participant seated (or lying down) and apply ECG gel at the sites where the electrodes will be placed.
· The electrodes are positioned as per the instructions and they must fit snugly at the designated sites.



[bookmark: _Toc149731847][bookmark: _Toc149731942]Blood Pressure and ECG activity
For this part, form into groups to complete the activity. Record the blood pressure and ECG at rest and post-exercise in the Figures and Table.

*** If you have any of the conditions below, do not participate or take an active role in the succeeding exercises. ***
· have cardiovascular, respiratory and/or musculoskeletal problems associated with increased physical activity
· are currently ill or have been ill recently; and/or
· are pregnant.

Also make sure you are suitably dressed: comfortable shoes, clothing that isn’t going to restrict your movement

At rest
With the participant at rest and breathing normally, take an ECG recording of about six seconds. Measure the blood pressure.
Post exercise
Take the electrodes off the participant and get them to move up and down on the stepping block (96 single steps per minute) or star jumps or jogging on the spot for three minutes.
They should return and then see that the electrodes are replaced quickly so another ECG and blood pressure can be taken.

Measuring Blood Pressure
In today’s class we will be using oscillometric blood pressure monitors:
· The way these work is very different to the methods that involve a stethoscope and a pressure meter (auscultation).
· Unlike devices that use the auscultatory method, the oscillometric meters require less specialist training.
**Please note as indicated by the manufacturer the device is sensitive to strong electrical or electromagnetic fields. Having devices like mobile phones close to the device can reduce the accuracy of the meter**

Analysis of the ECG strip
The paper speed is set at 25 mm/s. Thus, 1 mm represents 0.04 seconds
· 5 mm (the distance between two of the darker lines on the graph) represents 0.2 seconds.
For the tracing taken at rest and post-exercise, count the number of R waves in a six- second strip.
· Heart rate (beats/min) equals number of R peaks in 6 seconds multiplied by 10.
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0.04 sec




Other components of the ECG that can be analysed include:
· PR interval: from the start of the P wave to the start of the Q/R wave
· This is the time between the firing at the SA and AV nodes.
· Normal range: 0.12-0.20 sec; a PR interval greater than 0.2 sec is termed first degree heart block
· QRS duration: from the start of the Q/R wave to the end of the S wave
· Normal range: 0.08 - 0.12 sec
· QT interval: from the start of Q/R wave to the end of the T wave
· Normal range: 0.35 - 0.44 sec
Figure 4 Parts of the ECG tracing
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These activities will depend on the resources available at your school.
Figure 5 ECG at rest













Figure 6 ECG post-exercise



Table 1  Physical examination at rest and post-exercise

	
	At Rest
	Post-Exercise

	Heart rate based on ECG
	
	

	Breathing rate
	
	

	Blood pressure
	
	

	Indication of facial blood flow
	pallor/ healthy / flushing
	pallor/ healthy / flushing

	Evidence of perspiration
	none / little / mild / marked
	none / little / mild / marked


Paste the ECG tracing here and fill in the table.
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In the box below, write what cardiac event corresponds to the electrical event on the ECG.

	P wave
	

	PR interval
	

	QRS complex
	

	T wave
	




What happens to the interval between R-R waves post-exercise? What does this mean?



What part of the autonomic nervous system is activated during exercise?



Described the impact (increase v decrease v no change) of this part of the nervous system on the following parameters during exercise.

	Chronotropy (heart rate)
	

	Inotropy (force of contraction)
	

	Ejection fraction (volume of blood ejected)
	

	Blood vessel tone
	

	Blood pressure
	




How does activation of this system relate to the physiological demands put on the body during exercise?





In a normal individual, what waves should be present on the ECG at rest?
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abnormality in the following six-second ECG strips. Use the questions below as guide. Note: One red box in the tracings below is 0.2 sec in duration.
[image: A close up of a screen  Description automatically generated]

Is the p wave present?  Yes  No
Is the QRS complex present?  Yes  No Is the T wave present?  Yes  No
Is the p wave visible before each QRS complex?  Yes  No What is the rate? 	bpm
Is the rhythm regular?  Yes  No
Is this bradycardia (<60 bpm) or tachycardia (>100 bpm)?  bradycardia  tachycardia

[image: A close up of a piece of paper  Description automatically generated]
Is the p wave present?  Yes  No
Is the QRS complex present?  Yes  No Is the T wave present?  Yes  No
Is the p wave visible before each QRS complex?  Yes  No What is the rate? 	bpm
Is the rhythm regular?  Yes  No
Is this bradycardia (<60 bpm) or tachycardia (>100 bpm)?  bradycardia  tachycardia
Using Figure 4 as the reference for normal electrical conduction in the heart, identify the
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[image: A close up of a screen  Description automatically generated]
Is the p wave present?  Yes  No
Is the QRS complex present?  Yes  No Is the T wave present?  Yes  No
Is the p wave visible before each QRS complex?  Yes  No What is the rate? 	bpm
Is the rhythm regular?  Yes  No
Is this bradycardia (<60 bpm) or tachycardia (>100 bpm)?  bradycardia  tachycardia


[image: A close up of a screen  Description automatically generated]

Is the p wave present?  Yes  No
Is the QRS complex present?  Yes  No Is the T wave present?  Yes  No
Is the p wave visible before each QRS complex?  Yes  No What is the rate? 	bpm
Is the rhythm regular?  Yes  No
Is this bradycardia (<60 bpm) or tachycardia (>100 bpm)?  bradycardia  tachycardia
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[image: A close up of a screen  Description automatically generated]
Is the p wave present?  Yes  No
Is the QRS complex present?  Yes  No Is the T wave present?  Yes  No
Is the p wave visible before each QRS complex?  Yes  No What is the rate? 	bpm
Is the rhythm regular?  Yes  No
Is this bradycardia (<60 bpm) or tachycardia (>100 bpm)?  bradycardia  tachycardia


[image: A close up of a screen  Description automatically generated]
Is the p wave present?  Yes  No
Is the QRS complex present?  Yes  No Is the T wave present?  Yes  No
Is the p wave visible before each QRS complex?  Yes  No What is the rate? 	bpm
Is the rhythm regular?  Yes  No
Is this bradycardia (<60 bpm) or tachycardia (>100 bpm)?  bradycardia  tachycardia
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[bookmark: _Toc149731943]WEEK 10 POST-LAB ACTIVITY: MAJOR BLOOD VESSELS

Write your answers in the boxes in the Figures and Table.
Knowledge of these vessels can be applied in clinical practice to determine the location of blood vessels especially when these are affected by a disease (e.g. vasculitis) or when they are the targets for delivery of therapy (e.g. intravenous injections).
This is an exercise for you to learn the location of the major blood vessels in the body.

Figure 6 Great vessels of the heart and their branches. Fill in the labels for these vessels on the diagram below

C
I
E
D
H
G
B
F
A
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D
C
B
A



























E

Figure 7 Arterial system. Label the principal arteries of the body.
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B
F
A









Cephalic

Axillary
Basilic




C


D

E

Figure 8 Venous system. Label the principal veins of the body.
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There are quite a few names to remember when it comes to arteries and veins of the body. However, in many cases the name can be understood when you go back to all the medical terms you have learnt so far. With this in mind, try describing what each of the following terms mean.

Table 2 Anatomical terms for blood vessels

	brachiocephalic
	

	subclavian
	

	abdominal
	

	axillary
	

	brachial
	

	superior
	

	inferior
	

	renal
	

	mesenteric
	

	iliac
	

	hepatic
	

	femoral
	

	tibial
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[bookmark: _Toc149731944]WEEK 11
[bookmark: _Toc149731945]RESPIRATORY SYSTEM

OBJECTIVES
Students should be able to
· Identify the principal organs of the respiratory system and describe their unique anatomical characteristics.
· Demonstrate a knowledge of the differences in histology between different regions of the respiratory tract and lungs.
· Explain the information generated from a spirometry graph: FVC, FEV1, and PEF.
· Understand the clinical relevance of FVC, FEV1, and PEF in relation to pulmonary disease such as obstructive lung diseases (COPD v asthma) and restrictive lung diseases.


WHAT YOU WILL NEED
· Your textbook or notes
· Lab coats or gowns


WHAT IS PROVIDED
· Audiovisual presentation on the dissection of the lung
· Microscope slides of the pharynx; the trachea; the terminal bronchioles and the alveoli
· Torso models to illustrate anatomical features of the human respiratory tract
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· Label the Figures and answer the questions.
· Remember the architecture and epithelial lining of the respiratory tract.
· Form into groups and participate in the spirometry activity.
· Understand the appearance and parts of a normal spirogram
· Remember the differences between the tracing from patient with obstructive lung disease and that from a person with restrictive lung disease.
· Please attempt to answer the Challenge question.


[bookmark: _Toc147739204][bookmark: _Toc147741348][bookmark: _Toc147749399][bookmark: _Toc149731946]Clinical Case Scenario
Elsie, a young mum with eclampsia, underwent emergency caesarean section at 28 weeks of gestation. The male infant was in severe respiratory distress and appeared cyanotic. There was weak cry. Respiratory Distress Syndrome was suspected. In this condition, a substance in the lungs is likely to be absent, thus leading to alveoli to collapse.
In order to understand the clinical case scenario above, you will need to be familiar with the anatomical structures of the respiratory system and how these are organized inside the body. Your learning from this laboratory activity will be continued in the tutorial session. Identify the signs and symptoms from the case and think of the organs involved.
CHALLENGE: Why do the collapsed alveoli lead to cyanosis in Elsie’s baby?
SESSION PROCEDURES
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the superior portion of lower respiratory tract) in the diagram below.



What then is a mechanism that could lead to choking?





What is another function of the larynx in humans?



On a model or diagram, is the larynx visible? Explain your answer.




Using a model or diagram, how does a paramedic or doctor use the endotracheal tube to deliver oxygen to the lungs? Describe its path in the respiratory tract.



Figure 1  Upper respiratory tract. Label the structures of the upper respiratory tract (and
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the diagram below.


KS Saladin Anatomy and Physiology. The Unity of Form and Function



What is name of the point of entry of the primary bronchus into the lung?



What other structures accompany the bronchus as it enter the lung?



Using the specimen or a model, how many lobes do the left and right lungs have?



What is the name of the point of bifurcation of the primary bronchi?



If an elderly adult aspirates on a foreign object, such as their food, will it get stuck in the left or right bronchus? Why?


Figure 2	Lower respiratory tract. Label the structures of the lower respiratory tract in
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[image: http://textflow.mcgraw-hill.com/figures/0077417410/mck54615_2311.jpg]


What tissue is lacking in alveoli but can be found in the trachea? Why is this tissue not needed in the alveoli but it is important in the trachea?




Using the histology sections, what is the epithelial lining of the trachea and of an alveolus? Why should there be a difference in histology?




What are the layers of the alveolar wall? Why is the wall thickness relevant?




Figure 3  Alveoli. Answer the questions below.
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[image: C:\Users\000788\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.Word\mck54615_01_09.jpg]


Using the specimen, differentiate the left lung from the right lung based on anatomy.




Using the specimen, try inflating the lungs. As the air escapes out of the lungs, they become smaller. Why? (Clue: What tissue type helps in this process?)




Which pleura is adherent to the lungs?



Which pleura lines the inner wall of the chest cavity?



If a patient has punctured lung due to trauma, into which compartment will air from the lungs escape?

Figure 4  Visceral and parietal pleura
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“Spirometry requires maximal effort from the patient and it takes time to perform quality spirometry. It is essential that the procedure is carefully and clearly explained and that the patient is motivated to perform maximally”4
The point about “maximum” is worth emphasising: in these tests the person must make a maximal effort.
· It is very likely that you have had experience with this procedure and you would have been urged/coaxed/coached/bullied into breathing in and out as hard as possible. Here is a list of recommendations provided by Burton et al.
· The person should be sitting upright in a chair
· The person must aim to completely fill their lungs with air
· The person is instructed to seal their lips around the mouthpiece (a nose clip may be used) and….
· immediately blow the air out and hard and fast as they can until their lungs are completely empty
So now it’s your turn.
· Your demonstrator will show you how to use the spirometer
· With the guidance and coaxing from others, perform a spirometry test on yourself. You can enter your own results below.
· As indicated you should do this a few times to get up to three acceptable and reproducible traces.
**Are you an asthmatic? If so, repeat the test after you have taken a dose of your prescribed bronchodilator. The spirometers give you both the flow vs. volume curve and the old-style volume vs. time curves. In the space below you can stick your best trace5.




















4 Burton D, Johns DP, Swanney M (2005, updated 2007) Spirometer User’ and Buyers’ Guide, Australian Department of Health and Ageing
5 Don’t be too concerned if the expected results are different from what you actually got. This is a difficult procedure to perform properly and the most likely reason for any discrepancy is a problem with test performance.
Performing a spirometry test
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[image: ]

[image: ]
Figure 5  Spirograms
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In your tracing, label the FVC and FEV1. What do FEV1 and FVC represent?



Looking at the tracings in Figure 5, what effect will a reduction in FEV1 have on the FEV1/FVC ratio?




Based on the tracings in Figure 5, describe how you would differentiate obstructive pattern from restrictive pattern.





Why would FEV1 be low in asthmatic patients?


Paste here a copy of your spirogram, if available.
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	Anatomical sex
	Average FVC
	Average FEV1

	Male
	
	

	Female
	
	



Do you notice any differences in the average values? If so, what factors could contribute to these differences?












Pool the data of FVC and FEV1 for male and female students and get the average values.
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[bookmark: _Toc149731947]WEEK 11 MUST-READ NOTES

1 GROSS ANATOMY OF RESPIRATORY TRACT
The respiratory system is conventionally divided into two parts: the upper respiratory tract and the lower respiratory tract & lungs
1.1 The Upper Respiratory Tract
· Air enters/exits the upper respiratory tract through the nostrils/external nares and into the nasal cavity.
· In the nasal cavity, the air passes over three bony ridges: the nasal conchae.
· The posterior part of the nasal cavity, adjoins the pharynx (which until today we were happy for you to call the “throat”)

1.2 The Lower Respiratory Tract
· At the inferior end of the pharynx are both the oesophagus and the larynx.
· During a meal, a flap of tissue, the epiglottis, and the superior opening of the larynx are brought together blocking of the passage to the rest of the respiratory tract.
· The trachea is a tube anterior to the oesophagus
· It is a rigid tube made so because of C-shaped bands of cartilage.
· The ends of the C-shaped bands are spanned by bands of smooth muscle.
· The gap allows the oesophagus to expand as food passes down.
· Smooth muscles control the ring diameters, thus affect airflow.
· Within the thoracic cavity the trachea branches to form the pair of primary bronchi
(singular is bronchus).
· The primary bronchi branch to give the narrower secondary bronchi.
· Each secondary bronchus subdivides into narrower tertiary bronchi.
· The tertiary bronchi subdivide in a branching network of bronchioles. There are several different types which differ in diameter.
· Each of the narrowest bronchioles divides into clusters of alveoli (singular is alveolus).

1.3 Pleural cavities and the pleural membranes
· Each lung resides within a separate pleural cavity.
· Each is lined with a serous membrane: the pleural membrane. It is a moist membrane enclosing a thin fluid layer in a potential space.
The pleura is an example of a serous membrane.

In the case of the lungs:
· The visceral pleura is the “visceral serous membrane” in the diagram. The visceral pleura covers the surface of the lungs and extends into the spaces between the lobes.
· At the points where the primary bronchi enter the pleural cavities: the visceral pleura folds back onto itself to form the parietal pleura (the “parietal serous membrane” in the diagram) which adheres to the mediastinum, the superior face of the diaphragm and the inner surface of the ribs.
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· The gap between the membranes is very thin and at times the two membranes make contact. The gap is known as the interpleural cavity and is fluid filled.
This arrangement means that the lungs are completely surrounded by the pleura.
The pleura is also “stuck” to the ribs and the diaphragm (parietal pleura).
· If the ribs or the diaphragm move (as during inspiration and expiration) they will pull at, or push into, the pleura
· In this way, the movement of the ribs and the diaphragm change the volumes of the pleural cavities and a result changing the pressure inside these cavities
· The changes in pressure are what drive the filling and emptying of the lungs and the airways.


2 THE HISTOLOGY OF THE RESPIRATORY TRACT
Microscope slides are provided so use these or refer to equivalent images in your textbook as you go through this section.
2.1 The respiratory epithelium
Lining the respiratory tract from the nasal cavity to tertiary bronchi is the respiratory epithelium which is described as a ciliated pseudostratified columnar epithelium.
· The nuclei in the columnar cells are displaced by the mucus containing vesicles in the adjacent cells.
· The cilia beat rhythmically and, together with the mucus secreted onto the surface, form the mucociliary escalator.
· Particles trapped in the mucus are carried upwards, through the action of the cilia.
· Ultimately the material is returned to the pharynx were the material is swallowed (that is delivered to the oesophagus for destruction/removal in the digestive tract).

2.2 The histology of the trachea and bronchi
The trachea and the bronchi share a number of structural features:
· A lining of ciliated pseudostratified columnar cells
· Immune cells in the connective tissue beneath the respiratory epithelium
· Elastic fibres in the connective tissue that contribute to the recoil which in turn assists with expiration
· Either C-shaped rings (in the wider extrapulmonary tubes), or overlapping crescent6- shaped plates, of hyaline cartilage in the intrapulmonary bronchi
· Outside the region of cartilage, a band of smooth muscle with the fibres arranged concentrically that regulate the diameter of the tubes
· Outside the muscular layer, layers of connective tissue
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2.3 The histology of the bronchioles and the alveoli
The bronchioles are lined with a cuboidal epithelium. In these tubes, the cartilage is absent but the smooth muscle layer is well-developed.

The walls of the alveoli consist of principally of a simple non-ciliated squamous epithelium.

2.4 Elastic tissue in the lungs
Another important histological feature of the bronchioles and alveoli is the presence of elastic fibres. These allow for recoil during expiration which aids in the movement of air out of the lungs.
In emphysema, the loss of elastic recoil contributes to the pathological trapping of air in the lungs.


3 MEASURING LUNG FUNCTION
3.1 Spirometry is the most commonly used procedure to measure lung function. It is a measure of the mechanics of breathing, more specifically:
· the maximum amounts of air that can be breathed in and out: the inspiratory and expiratory volumes, respectively. These are measures of the lung capacity: how much air can enter the lungs.
· how quickly the air moves: that is the air flow rates which is a measure of the patency of the airways. The patency of the lungs determines how quickly air can travel between the lungs and upper respiratory tract.

3.2 Traditional Spirometry
In the “traditional spirogram” (Enright and Hyatt, 1987), the data is displayed as the change in volume over time.
FEV1
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The two principle parameters that are determined are
· The Forced Vital Capacity (FVC): the maximum volume of air that is expired using a maximal effort. This is the highest volume reading that is obtained.
· The Forced Expired Volume in one second (FEV1): the volume of air that is be forcefully expired in the first second. That is how fast full lungs can be emptied.
· The ratio: FEV1/FVC; expressed as a percentage is an indicator of the degree of airwave obstruction. The normal ratio is around 80%.
When it comes to spirometry for a patient, you can firstly identify a problem of ventilation as being either obstructive or restrictive.

3.3 Obstructive Diseases
In obstructive airway diseases, the problem is that the patient can’t get air out of their lungs fast enough because the airways are too narrow or are blocked up. This will lead to a decrease in FEV1.
A patient with obstructive lung disease will have the following findings on spirometry (Lung Foundation/COPDX Guidelines):
· FEV1/FVC ratio < 0.7 (70%) (This may persists after bronchodilator therapy.)
· FEV1 < 80% predicted
[image: ]


Conditions that can cause a reduced flow rate include:
· where there is a loss of the elasticity of the lung tissue so, in turn, there is a loss of the force that drives air out (e.g. emphysema)
· narrowing of the airways due to inflammation or bronchospasm (e.g. asthma);
· build up material (such as mucus) in the lumen
· external compression of the airways
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Note: In asthma, the airflow obstruction is usually reversible and therefore, the FEV1/FVC ratio should improve after bronchodilator therapy.

3.4 Restrictive diseases
In restrictive diseases there is a reduction in lung volume (e.g. as would happen with scarring of the lungs or build-up of fluid leading to a compression of the alveoli) as a result of this: the FVC decreases but FEV1 may be unchanged.
A patient with restrictive lung disease will have the following findings on spirometry (Lung Foundation/COPDX Guidelines):
· FEV1/FVC ratio ≥ 0.8 (80%)
· FVC < 80% predicted
[image: ]
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3.5 Spirometry using Flow-volume curves and loops
In recent times, obstructive diseases have increased in prevalence and so measurement of the actual flow rate (the change in volume passing through the lungs over time) has become more important than how much air can be expired in one go. So a flow-volume curve is used rather than a volume-time curve.


Modern spirometers the trace looks like this. The axes are volume vs flow rate, NOT volume vs time.

[image: ]



If the forced inspiration and forced expiration are recorded a flow volume loop can be generated.
[image: ]
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3.5.1 Interpreting Flow Volume Loops
· Done properly, the flow rapidly (in less than a second) approaches a peak the Peak Expiratory Flow (PEF).
· In this curve, the FVC is the volume where the curve crosses the horizontal axis at the end of the test.
· FEV1 cannot be determined directly from this type of curve but in modern spirometers that value is calculated and presented as part of the patient readout.


3.5.2 In an obstructive disease
· There is the characteristic “concave” loop with a PEF lower than normal.
· That is flow rate is lower than normal and declines more rapidly than is the case for someone with normal lung function
· The flow volume loop shown is one typical of a serious incident of asthma where FVC can also be decreased.
[image: ]
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3.5.3 In a restrictive disease
· Passage through the airways is unaffected so PEF can be close to or at normal levels. (Note: PEF – peak expiratory flow; PIF – peak inspiratory flow)
· It is FVC that is decreased.
[image: ]
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[bookmark: _Toc149731949]CELL STRUCTURE AND TRANSPORT


OBJECTIVES:
· Identify the different membrane-bound and non-membrane bound organelles and their functions.
· Describe the structure of the plasma membrane.
· Differentiate the different forms of transport across the plasma membrane.

GENERAL PROCEDURES:
· You should fill in these pages with your answers prior to attending your respective classes.


[bookmark: _Toc147739208][bookmark: _Toc147741352][bookmark: _Toc147749403][bookmark: _Toc149731950]REVISION QUESTIONS

(1) Fill in the table below with the different organelles found inside the human cell.

	Membrane-bound organelles

	

	Non-membrane organelles
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(2) For each of the organelles listed below, write a sentence that describes their function (or one of their functions if there is more than one).
Nucleus



Mitochondria




Lysosomes







Rough endoplasmic reticulum






Smooth endoplasmic reticulum






Golgi complex
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(3) Although the cell membrane is selectively permeable, biomolecules and other substances enter and exit the cell through various transport mechanisms. Complete the table below using simple one to two sentence descriptions and provide an example for each process.


	Across the membrane
	

	
Simple diffusion
	

	
Osmosis
	

	Transport requiring plasma integral proteins
	

	
Facilitated diffusion
	

	
Solute Pumps
	

	
Receptor-mediated endocytosis
	

	Transport involving membrane changes
	

	
Exocytosis
	

	
Phagocytosis
	

	
Pinocytosis
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[bookmark: _Toc149731951]CARDIOVASCULAR SYSTEM


OBJECTIVES:
· Explain the Frank-Starling mechanism and how it relates to cardiac function.
· Describe the relationship of end-diastolic volume, end-systolic volume, and stroke volume.
· Describe the different factors influencing blood pressure.

GENERAL PROCEDURES:
· Before coming to class,
· Read through the information below and prepare to answer the following questions
· During class, discuss with your tutor and peers about the case and how it relates to anatomy and physiology.


[bookmark: _Toc147739210][bookmark: _Toc147741354][bookmark: _Toc147749405][bookmark: _Toc149731952]Clinical Case Scenario
CASE 1
Joseph, 48 year-old male, with a history of a massive heart attack has been experiencing easy fatigability, breathlessness on exertion, palpitations, and swelling of both legs. He could only sleep with three pillows to prop him up.
His chest X-ray shows an enlarge cardiac silhouette and his echocardiogram documents an ejection fraction of 30% only.
His attending clinician has advised him that he has heart failure.

Using the steps described in the teaching and learning module:
· Identify the key points in the clinical history that are pertinent to the diagnosis.
· Identify the signs and symptoms.
· Consider the information given in the physical examination.
· Identify the abnormal laboratory results, if available.
· Identify the physiological process affected or the disturbance in homeostasis.
· If relevant, identify the excess or deficiency of a regulatory substance.
· Discuss the disturbance in homeostasis in relation to the given signs and symptoms.



CASE 2
Phillip, 51-year old male, complains of headaches occurring for the past week. He has been smoking one to two packs per day for the past 20 years. He denies dyspnoea and syncope. He denies taking any recreational drugs or any medications besides paracetamol.
On physical examination, the only remarkable finding is a heave on the left side of his chest and a strong impulse from the apex. The rhythm is regular and his pulses are full.
At the clinic, the general physician diagnosed him as having hypertension and Gregor was prescribed with blood-pressure lowering medications.

Using the steps described in the teaching and learning module:
· Identify the key points in the clinical history that are pertinent to the diagnosis.
· Identify the signs and symptoms.
· Consider the information given in the physical examination.
· Identify the abnormal laboratory results, if available.
· Identify the physiological process affected or the disturbance in homeostasis.
· If relevant, identify the excess or deficiency of a regulatory substance.
· Discuss the disturbance in homeostasis in relation to the given signs and symptoms.




[bookmark: _Toc149731953]RESPIRATORY SYSTEM

OBJECTIVES:
· Explain the function of the surfactant and the cells producing it.
· Discuss the muscles involved in quiet and forced breathing.
· Discuss the factors or variables that influence the binding of oxygen to haemoglobin.

GENERAL PROCEDURES:
· Before coming to class,
· Review the case studies and be prepared to answer questions.
· read about the clinical diagnoses presented in the clinical case scenarios.
· During class, discuss with your tutor and peers about the case and how it relates to anatomy and physiology.


[bookmark: _Toc147739212][bookmark: _Toc147741356][bookmark: _Toc147749407][bookmark: _Toc149731954]Clinical Case Scenario
CASE 1
Elsie, a young mum with eclampsia, underwent emergency caesarean section at 28 weeks of gestation. The male infant was in severe respiratory distress and appeared cyanotic. There was weak cry. Respiratory Distress Syndrome was suspected. In this condition, a substance in the lungs is likely to be absent, thus leading to alveoli to collapse.

Using the steps described in the teaching and learning module:
· Identify the key points in the clinical history that are pertinent to the diagnosis.
· Identify the signs and symptoms.
· Consider the information given in the physical examination.
· Identify the abnormal laboratory results, if available.
· Identify the physiological process affected or the disturbance in homeostasis.
· If relevant, identify the excess or deficiency of a regulatory substance.
· Correlate the disturbance in homeostasis with the given signs and symptoms.



CASE 2
Michael, 20-year old male, was brought to the emergency room due severe chest pain and breathlessness. He was brought from the scene of an accident after he fell off his motorbike after hitting another vehicle. He denied use of any recreational drugs or misuse of any medications.
On physical examination, his vital signs were normal. There was a visible deformity over the left chest with a paradoxical movement during breathing – a flail chest. Breath sounds were normal. Chest radiograph revealed fractures of the left fourth to sixth ribs. The neurological examination was normal.

Using the steps described in the teaching and learning module:
· Identify the key points in the clinical history that are pertinent to the diagnosis.
· Identify the signs and symptoms.
· Consider the information given in the physical examination.
· Identify the abnormal laboratory results, if available.
· Identify the physiological process affected or the disturbance in homeostasis.
· If relevant, identify the excess or deficiency of a regulatory substance.
· Discuss the disturbance in homeostasis in relation to the given signs and symptoms




[bookmark: _Toc149731955]INTRODUCTION TO MICROBIOLOGY
Microbiology is the study of microorganisms, which are tiny living organisms that are typically too small to be seen with the naked eye. These microorganisms include bacteria, viruses, fungi, protozoa, and some algae. Microbiology is a diverse field that explores the biology, genetics, physiology, ecology, and classification of these microorganisms. It plays a crucial role in many aspects of healthcare and other industries.
Microbiology is important for nurses for several reasons:
1. Infection Control: Nurses must have a solid understanding of microbiology to effectively prevent and control infections in healthcare settings. They need to be aware of how microorganisms are transmitted, how they cause infections, and how to implement proper hygiene and sanitation protocols to prevent the spread of diseases.
2. Understanding of Disease Processes: Nurses need to be knowledgeable about various microorganisms, their life cycles, and their roles in causing diseases. Understanding the microbiology behind infectious diseases helps nurses identify and treat patients more effectively.
3. Antibiotic Management: Nurses play a vital role in administering antibiotics to patients. Knowledge of microbiology is essential for selecting the right antibiotics to target specific pathogens, monitoring patients for adverse reactions, and ensuring proper antibiotic stewardship to prevent antibiotic resistance.
4. Immunisation: Nurses often administer vaccines, which are designed to stimulate the body's immune system to protect against specific microorganisms. Understanding the principles of immunisation and microbiology is critical in ensuring patients receive appropriate vaccinations.
5. Infection Control Protocols: Nurses are responsible for implementing and maintaining infection control protocols in healthcare settings. This involves understanding microbiological principles, following best practices to prevent the spread of infections, and educating patients and colleagues about these practices.
6. Diagnostic Testing: Nurses may be involved in collecting and handling patient samples for microbiological testing. They need to understand the procedures, safety precautions, and the significance of test results for patient care.
7. Patient Education: Nurses often educate patients about infectious diseases, the importance of vaccinations, and strategies for preventing the spread of infections. A solid grasp of microbiology enables them to provide accurate and reliable information to patients.
8. Research and Development: Some nurses are involved in research related to microbiology, infection control, and public health. Knowledge of microbiology is essential for conducting meaningful research in these areas.
In summary, microbiology is important for nurses because it provides them with the knowledge and skills needed to prevent, control, and treat infectious diseases, protect patient and staff health, and contribute to the overall quality of healthcare services. Understanding the microbial world is crucial in delivering safe and effective patient care.

· Microorganisms (or microbes) are living organisms that are generally too small to be seen without a microscope.
· Throughout history, humans have used microbes to make fermented foods such as beer, bread, cheese, and wine.
· Long before the invention of the microscope, some people theorized that infection and disease were spread by living things that were too small to be seen. They also correctly intuited certain principles regarding the spread of disease and immunity.
· Antonie van Leeuwenhoek, using a microscope, was the first to actually describe observations of bacteria, in 1675.
· During the Golden Age of Microbiology (1857–1914), microbiologists, including Louis Pasteur and Robert Koch, discovered many new connections between the fields of microbiology and medicine.

A Systematic Approach
Carolus Linnaeus developed a taxonomic system for categorizing organisms into related groups.
· Binomial nomenclature assigns organisms Latinized scientific names with a genus and species designation.
· A phylogenetic tree is a way of showing how different organisms are thought to be related to one another from an evolutionary standpoint.
· The first phylogenetic tree contained kingdoms for plants and animals; Ernst Haeckel proposed adding kingdom for protists.
· Robert Whittaker’s tree contained five kingdoms: Animalia, Plantae, Protista, Fungi, and Monera.
· Carl Woese used small subunit ribosomal RNA to create a phylogenetic tree that groups organisms into three domains based on their genetic similarity.
· Bergey’s manuals of determinative and systemic bacteriology are the standard references for identifying and classifying bacteria, respectively.
· Bacteria can be identified through biochemical tests, DNA/RNA analysis, and serological testing methods.

[bookmark: _Toc149731956]Types of Microorganisms
Microorganisms are very diverse and are found in all three domains of life: Archaea, Bacteria, and Eukarya.
· Archaea and bacteria are classified as prokaryotes because they lack a cellular nucleus. Archaea differ from bacteria in evolutionary history, genetics, metabolic pathways, and cell wall and membrane composition.
· Archaea inhabit nearly every environment on earth, but no archaea have been identified as human pathogens.
· Eukaryotes studied in microbiology include algae, protozoa, fungi, and helminths.
· Algae are plant-like organisms that can be either unicellular or multicellular, and derive energy via photosynthesis.
· Protozoa are unicellular organisms with complex cell structures; most are motile.
· Microscopic fungi include molds and yeasts.
· Helminths are multicellular parasitic worms. They are included in the field of microbiology because their eggs and larvae are often microscopic.
· Viruses are acellular microorganisms that require a host to reproduce.
· The field of microbiology is extremely broad. Microbiologists typically specialize in one of many subfields, but all health professionals need a solid foundation in clinical microbiology.

Label the bacterial cell below
[image: Bacterial Cell]

Label the virus cell below
[image: Virus Cell Diagram Blank Science KS4 Bw RGB Illustration - Twinkl]

· The respiratory tract is divided into upper and lower regions at the epiglottis.
· Air enters the upper respiratory tract through the nasal cavity and mouth, which both lead to the pharynx. The lower respiratory tract extends from the larynx into the trachea before branching into the bronchi, which divide further to form the bronchioles, which terminate in alveoli, where gas exchange occurs.
· The upper respiratory tract is colonized by an extensive and diverse normal microbiota, many of which are potential pathogens. Few microbial inhabitants have been found in the lower respiratory tract, and these may be transients.
· Members of the normal microbiota may cause opportunistic infections, using a variety of strategies to overcome the innate nonspecific defenses (including the mucociliary escalator) and adaptive specific defenses of the respiratory system.
· Effective vaccines are available for many common respiratory pathogens, both bacterial and viral.
· Most respiratory infections result in inflammation of the infected tissues; these conditions are given names ending in -itis, such as rhinitis, sinusitis, otitis, pharyngitis, and bronchitis.

[bookmark: _Toc149731957]Bacterial Infections of the Respiratory Tract
A wide variety of bacteria can cause respiratory diseases; most are treatable with antibiotics or preventable with vaccines.
· Streptococcus pyogenes causes strep throat, an infection of the pharynx that also causes high fever and can lead to scarlet fever, acute rheumatic fever, and acute glomerulonephritis.
· Acute otitis media is an infection of the middle ear that may be caused by several bacteria, including Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis. The infection can block the eustachian tubes, leading to otitis media with effusion.
· Diphtheria, caused by Corynebacterium diphtheriae, is now a rare disease because of widespread vaccination. The bacteria produce exotoxins that kill cells in the pharynx, leading to the formation of a pseudomembrane; and damage other parts of the body.
· Bacterial pneumonia results from infections that cause inflammation and fluid accumulation in the alveoli. It is most commonly caused by S. pneumoniae or H. influenzae. The former is commonly multidrug resistant.
· Mycoplasma pneumonia results from infection by Mycoplasma pneumoniae; it can spread quickly, but the disease is mild and self-limiting.
· Chlamydial pneumonia can be caused by three pathogens that are obligate intracellular parasites. Chlamydophila pneumoniae is typically transmitted from an infected person, whereas C. psittaci is typically transmitted from an infected bird. Chlamydia trachomatis, may cause pneumonia in infants.
· Several other bacteria can cause pneumonia in immunocompromised individuals and those with cystic fibrosis.
· Tuberculosis is caused by Mycobacterium tuberculosis. Infection leads to the production of protective tubercles in the alveoli and calcified Ghon complexes that can harbor the bacteria for a long time. Antibiotic-resistant forms are common and treatment is typically long term.
· Pertussis is caused by Bordetella pertussis. Mucus accumulation in the lungs leads to prolonged severe coughing episodes (whooping cough) that facilitate transmission. Despite an available vaccine, outbreaks are still common.
· Legionnaires disease is caused by infection from environmental reservoirs of the Legionella pneumophila bacterium. The bacterium is endocytic within macrophages and infection can lead to pneumonia, particularly among immunocompromised individuals.
· Q fever is caused by Coxiella burnetii, whose primary hosts are domesticated mammals (zoonotic disease). It causes pneumonia primarily in farm workers and can lead to serious complications, such as endocarditis.

[bookmark: _Toc149731958]Viral Infections of the Respiratory Tract
Viruses cause respiratory tract infections more frequently than bacteria, and most viral infections lead to mild symptoms.
· The common cold can be caused by more than 200 viruses, typically rhinoviruses, coronaviruses, and adenoviruses, transmitted by direct contact, aerosols, or environmental surfaces.
· Due to its ability to rapidly mutate through antigenic drift and antigenic shift, influenza remains an important threat to human health. Two new influenza vaccines are developed annually.
· Several viral infections, including respiratory syncytial virus infections, which frequently occur in the very young, can begin with mild symptoms before progressing to viral pneumonia.
· SARS, MERS and COVID are acute respiratory infections caused by coronaviruses, and both appear to originate in animals. SARS has not been seen in the human population since 2004 but had a high mortality rate during its outbreak. MERS also has a high mortality rate and continues to appear in human populations.
· Measles, rubella, and chickenpox are highly contagious, systemic infections that gain entry through the respiratory system and cause rashes and fevers. Vaccines are available for all three. Measles is the most severe of the three and is responsible for significant mortality around the world. Chickenpox typically causes mild infections in children but the virus can reactivate to cause painful cases of shingles later in life.
Revision
In this box draw a diagram that illustrates the structure of the respiratory system. Draw and label key anatomical details



























[bookmark: _Toc149731959]Diseases of the circulatory and lymphatic systems: Malaria

Despite more than a century of intense research and clinical advancements, malaria remains one of the most important infectious diseases in the world today. Its widespread distribution places more than half of the world’s population in jeopardy. In 2015, the WHO estimated there were about 214 million cases of malaria worldwide, resulting in about 438,000 deaths; about 88% of cases and 91% of deaths occurred in Africa.
Malaria is caused by several protozoan parasites in the genus Plasmodium: P. falciparum, P. knowlesi, P. malariae, P. ovale, and P. vivax. Plasmodium primarily infect red blood cells and are transmitted through the bite of Anopheles mosquitoes.
Currently, P. falciparum is the most common and most lethal cause of malaria, often called falciparum malaria. Falciparum malaria is widespread in highly populated regions of Africa and Asia, and in PNG putting many people at risk for the most severe form of the disease.
The classic signs and symptoms of malaria are cycles of extreme fever and chills. The sudden, violent symptoms of malaria start with malaise, abrupt chills, and fever (39–41° C), rapid and faint pulse, polyuria, headache, myalgia, nausea, and vomiting. After 2 to 6 hours of these symptoms, the fever falls, and profuse sweating occurs for 2 to 3 hours, followed by extreme fatigue. 
These symptoms are a result of Plasmodium emerging from red blood cells synchronously, leading to simultaneous rupture of a large number of red blood cells, resulting in damage to the spleen, liver, lymph nodes, and bone marrow. The organ damage resulting from haemolysis causes patients to develop sludge blood (i.e., blood in which the red blood cells agglutinate into clumps) that can lead to lack of oxygen, necrosis of blood vessels, organ failure, and death. In established infections, malarial cycles of fever and chills typically occur every 2 days in the disease described as tertian malaria, which is caused by P. vivax and P. ovale. The cycles occur every 3 days in the disease described as quartan malaria, which is caused by P. malariae. These intervals may vary among cases.
Plasmodium has a complex life cycle that includes several developmental stages alternately produced in mosquitoes and humans (Figure below). When an infected mosquito takes a blood meal, sporozoites in the mosquito salivary gland are injected into the host’s blood. These parasites circulate to the liver, where they develop into schizonts. The schizonts then undergo schizogony, resulting in the release of many merozoites at once. The merozoites move to the bloodstream and infect red blood cells. Inside red blood cells, merozoites develop into trophozoites that produce more merozoites. The synchronous release of merozoites from redblood cells in the evening leads to the symptoms of malaria.
In addition, some trophozoites alternatively develop into male and female gametocytes. The gametocytes are taken up when the mosquito takes a blood meal from an infected individual. Sexual sporogony occurs in the gut of the mosquito. The gametocytes fuse to form zygotes in the insect gut. The zygotes become motile and elongate into an ookinete. This form penetrates the midgut wall and develops into an oocyst. Finally, the oocyst releases new sporozoites that migrate to the mosquito salivary glands to complete the life cycle. Diagnosis of malaria is by microscopic observation of developmental forms of Plasmodium in blood smears and rapid EIA assays that detect Plasmodium antigens or enzymes. Drugs such as chloroquine,atovaquone , artemether, and lumefantrine may be prescribed for both acute and prophylactic therapy, although some Plasmodium spp. have shown resistance to antimalarial drugs. Use of insecticides and insecticide-treated bed nets can limit the spread of malaria. Efforts to develop a vaccine for malaria, have been on-going for many years and the first human trials of a vaccine are currently being conducted.


[image: ]
The life cycle of Plasmodium. (credit: modification of work by Centers for Disease Control and Prevention)
World Health Organization. “World Malaria Report 2015: Summary.” 2015. http://www.who.int/malaria/publications/worldmalaria-
report-2015/report/en/. Accessed July 28, 2016.

In the Section below provide an explanation using your own words that you would give to a family in your community that explains how malaria is transmitted.
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