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Learning Objectives for Module Three

After completion of Module Three, you should be able to:

• identify the main structures, functions, and disorders of the integumentary system

• identify the main structures, functions, and disorders of the lymphatic system

• identify the main structures, functions, and disorders of the immune system

• identify the main structures, functions, and disorders of the brain and limbic system

• identify the main structures, functions, and disorders of the endocrine system

• identify the main structures, functions, and disorders of the circulatory system

• identify the main structures, functions, and disorders of the nervous system

• identify the main structures, functions, and disorders of the reproductive system

• identify the main structures, functions, and disorders of the digestive system

• identify the main structures, functions, and disorders of the urinary system

• identify the main structures, functions, and disorders of the musculoskeletal system

• identify the main structures, functions, and disorders of the respiratory system

• understand the use of essential oils with all of these systems.
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A Special Note About Module Three

You will need to have a copy of Ross and Wilson Anatomy and Physiology in Health and Illness (12
th

Edition)* to complete this module successfully.

You are also expected to do background reading as indicated in the course handbook for specific

pages and diagrams. The final examination paper does not go into greater detail than that

discussed in the course handbook but by doing the background reading you will have a greater

understanding of the function of the various systems in the body.

Module 3 may seem a little overwhelming at times but don't be discouraged by the amount of work

covered! My advice is to break down each section into small parts and study in small, frequent

intervals as opposed to long, infrequent intervals. It is not necessary to memorize every last detail –

if you understand the basics, you will be well on the way to understanding the interaction of

essential oils on the body's systems.

* any edition is acceptable but the specific page numbers relate to the 12
th

edition (May 2014). Page

numbers can vary slightly from edition to edition. If you are unsure of the reading assignments,

please check with me first, if you have an earlier edition.
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Certificate in Professional Aromatherapy

Module 3

Anatomy & Physiology for the Aromatherapist

Chapter One

The Integumentary System

1.1 Overview of the Integumentary System

The integumentary system protects the body from damage and is composed of the largest organ in the

body – the skin. The skin completely covers the body. It is important to understand the structure and

functions of the skin as an aromatherapist because it is one of the main pathways of essential oils into

the body. This process is called absorption and is discussed further in Module Four. The functions of

the skin can also be affected by various diseases and disorders.

1.2 Structure of the Skin

The skin is composed of two main layers:

• epidermis

• dermis.

1.2.2 Epidermis

The epidermis is the outer layer of the skin; this is the layer that protects the body from external

influences. The epidermis varies in thickness; for example, the soles of the feet and the palms of the

hands are thicker than the epidermis found on other parts of the body. The epidermis does not contain

any blood vessels or nerve endings.
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The epidermis is made up of several layers of cells. Layers are sometimes referred to as strata. The

layers of the epidermis include:

• stratum corneum (a thick layer located closest to the surface of the skin)

• stratum lucidum (the next layer down from the stratum corneum)

• stratum granulosum (the next layer down from the stratum lucidum)

• germinative layer (the deepest layer of the epidermis).

The cells closest to the surface are in a constant state of renewal. Squames – dead, flat, non-nucleated

cells – contain the protein keratin instead of cytoplasm and are rubbed off and replaced by cells that

have migrated from the germinative layer to the surface.

A healthy epidermis will continually shed keratinized cells from the surface that have successfully

divided themselves into the deeper layers, formed new cells, and pushed keratinized cells to the

surface of the skin.

Papillae are situated on the surface of the dermis; papillae are rigid projections of cells and it is the

different patterns formed by the papillae that make up a fingerprint.

1.2.3 Dermis

The dermis is the inner layer of the skin. It is made up of connective tissue and is tough and elastic.

Collagen fibers connect with elastic fibers to make up the dermis. Cells in the dermis are

predominantly macrophages, fibroblasts, and mast cells. The dermis is made up of the following

structures:

• Blood vessels – small blood vessels called arterioles supply the sweat glands, sebaceous

glands, hair follicles, and the dermis. The epidermis obtains nutrients and oxygen from blood

vessels in the papillae of the dermis.

• Lymph vessels – situated throughout the dermis in a network formation.

• Sensory nerve endings – these receptors are sensitive to touch, pain, pressure, and change

in temperature. Nerve impulses that are generated in these receptors convey messages to the

spinal cord via sensory nerves and then relayed to the cerebrum to perceive sensations.

• Sweat glands – sweat glands are made up of epithelial cells and are found in greater

numbers in the soles of the feet and the palms of the hands. The sweat glands are located in the

subcutaneous tissue. The ducts of sweat glands open on the surface of the skin at pores and

hair follicles. Sweat glands help to regulate body temperature and are stimulated by the

sympathetic nerves in response to fear and raised body temperature.

• Hairs – hairs are formed by a down-growth of epidermal cells into the dermis or

subcutaneous tissue. They are called hair follicles. As the hair is pushed upwards away from the

bulb, and away from its source of nutrition, the cells keratitis and die.

• Arrector pili – bundles of smooth muscle fibers attached to hair follicles. Contraction of the

arrector pili makes your hair stand on end. The arrector pili are stimulated by the sympathetic

nerves in response to cold and fear.

• Sebaceous glands – secretory epithelial cells derived from the same tissue as hair follicles.

Sebaceous glands secrete sebum into the hair follicles. They are present on all parts of the skin

except the soles of the feet and the palms of the hands. Sebum maintains softness in the hair

and keeps it looking healthy and shiny. It also acts as a bactericidal and fungicidal agent for the

skin, prevents drying and cracking of the skin, and provides waterproofing.
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The diagram below shows the structures of the skin:

Structures of the Skin

Photo credit: Daniel de Souza Telles, Wikimedia commons

1.2.4 Nails

It is also worth mentioning the structure of the nails as part of the integumentary system. Nails are

derived from the same cells as the epidermis. They are made up of a hard, horny keratin plate and are

responsible for protecting the fingers and the toes.

The root of the nail is embedded in the skin whereas the nail plate is the part that is exposed and grows

out from the nail bed.

1.3 Functions of the Skin

The skin has several functions; these functions are as follows:

1.3.1 Protection

Perhaps one of the most important functions of the skin is its ability to protect the body.  The skin is a

waterproof layer that acts as a barrier against chemicals, dehydration, microbe invasion, and physical

traumas such as ultraviolet light. Sensory nerve endings protect the body from injury by causing a

reflex action against such things as pain.  Immune cells in the dermis (Langerhans cells) protect the

body from antigens by phagocytosing them.
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1.3.2 Regulation of Body Temperature

Body temperature is approximately 98.4 F. Blood vessels in the dermis constrict when the body is

exposed to cold temperatures, which allows warm blood to bypass the skin. The body conserves heat

this way. It is a fine balancing act to keep the body at a constant temperature of which the skin plays a

significant role.

1.3.3 Formation of Vitamin D

The skin helps to formulate vitamin D; a lipid-based substance called 7-dehydrocholesterol, located in

the skin is converted to vitamin D by ultraviolet light (sun). Vitamin D is important to the body as it

helps to form and maintain bone (along with calcium and phosphate which circulate in the

bloodstream).

1.3.4 Sensation

As mentioned above, sensory receptors are located in the dermis and are sensitive to pain, change in

temperature, pressure, and touch, allowing the body to distinguish and experience different

sensations.

1.3.5 Absorption

Absorption is thought to be one of the ways in which essential oils access the body.  Some drugs and

toxic chemicals are also absorbed through the skin. The rate of absorption of essential oils through the

skin varies, depending upon the chemical components of a particular essential oil, the viscosity of the

carrier oil or medium, and the condition of your skin. In addition, both heat and massage can increase

the absorption rate of essential oils into the body.

1.3.6 Excretion

Some substances are excreted through the skin; these include sodium chloride in sweat and aromatic

substances such as garlic and urea.

1.4 Disorders of the Skin

The skin is susceptible to various diseases and disorders; these include:

• Human papillomavirus (HPV) – causes warts or verrucas that are spread by direct contact

• Herpes viruses such as chickenpox, shingles, cold sores, and genital herpes

• Cellulitis

• Ringworm

• Tinea pedis (athlete’s foot)

• Eczema

• Dermatitis

• Psoriasis

• Acne

• Pressure sores

• Burns

• Skin cancer
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1.5 The Link Between the Skin and Essential Oils

As an aromatherapist, if you understand the basic structures of the skin and the functions of the skin,

you will be able to better understand how essential oils access the body and the effect that they have on

the body. In addition, understanding some of the diseases and disorders that affect the skin will help

you to understand how to help a client with a particular problem. Finally, using essential oils may help

the skin in the following ways:

• essential oils used in massage may increase the absorption rate due to stimulation and

increased blood flow

• essential oils which have antiseptic and antibacterial properties, such as tea tree (Melaleuca

alternifolia) and lemon (Citrus limon), help the skin to protect the rest of the body

• essential oils with anti-inflammatory properties help to heal the skin; for example, Roman

chamomile (Chamaemelum nobile)

• essential oils can help to maintain or restore the condition of the skin, due to their various

therapeutic properties, and help to balance oily or dry skin

• some essential oils may help to regenerate skin cells; for example, lavender (Lavandula

angustifolia)

1.6 Points to Remember Before Applying Essential Oils to the Skin

• Do not apply essential oils to the skin if the skin is broken or damaged. Skin sensitization and

irritation may occur.

• Always blend essential oils with a carrier oil or base product before applying them to the skin.

• Complete Assignment 1 before moving on to Chapter 2. Assignments are listed on

page 70 of this workbook.

CHAPTER ONE REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the

chapter in preparation for the final examination paper. However, note that the final

examination paper may or may not include these points (and they may or may not be

expanded upon). Therefore, it should be used as a guideline only.

• The structure of the skin is composed of the dermis and the epidermis.

• The skin has several functions.

• Disorders of the skin include dermatitis, psoriasis, eczema, acne, burns, and skin cancer.

• Essential oils can be used in various ways to help the skin to function effectively.
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Sedona Aromatics

Certificate in Professional Aromatherapy

Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Two

The Lymphatic System

2.1 Overview of the Lymphatic System

The main structures of the lymphatic system that we will look at in the Sedona Aromatics Certificate

in Professional Aromatherapy are lymph, lymph vessels, lymph nodes, the spleen, the thymus gland,

and mucosa-associated lymphoid tissue.  The lymphatic system acts as a type of “drainage” system for

the body. Tissue fluid, which acts as a go-between for the blood and the tissues, comes into contact

with the cells in the body, allowing an interchange of waste products and nourishment. However, the

fluid needs to be drained away and returned to the blood system – which is where the lymphatic

system comes in.

2.2 Functions of the Lymphatic System

The lymphatic system has three main functions as follows:

• Immunity – lymphatic organs produce lymphocytes. Lymphocytes are white blood cells that

are responsible for providing immunity and helping the body fight infection. Bone marrow is

also lymphatic tissue because lymphocytes are produced there.

• Tissue and cell drainage of excess fluid – lymphatic vessels drain away fluid from the

capillaries to avoid tissues from becoming “waterlogged” and to prevent failure of the

cardiovascular system due to low blood volume.

• Absorption and distribution of fat-soluble materials in the small intestine – fat and fat-soluble

materials (such as vitamins) are absorbed into the lymphatic vessels of the villi.
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2.3 Structure of the Lymphatic System

The main structures of the lymphatic system are as follows:

2.3.1 Lymph

Lymph is tissue fluid – a clear, watery fluid that enters the lymphatic system. The composition of

lymph is similar to that of plasma in the blood. Lymph is responsible for transporting plasma proteins

from the capillary beds back to the bloodstream, in addition to bacteria and any cell debris from

damaged tissues. Lymph contains lymphocytes which can be found in various parts of the body.

Lymph diffuses through the walls of the blood capillaries and enters the lymphatic capillaries to form

lymph vessels.

2.3.2 Lymph Capillaries and Vessels

Lymph capillaries are structured the same as blood capillaries and join up to form the larger lymph

vessels. Lymph capillaries start off as blind-end tubes in the intestinal spaces. Lymph vessels have

thin, collapsible walls with valves to stop any backflow of fluid; they are similar to veins but not as fine

as veins. Lymph vessels are found in all of the tissues of the body, except for the central nervous

system, the bones, and superficial layers of the skin. Lymph vessels carry the lymph back towards the

heart and pass through lymph nodes along the way.

2.3.3 Lymph Nodes

Lymph nodes are shaped like a bean or an oval; they vary in size from a pinhead to an almond. Lymph

nodes are made up of tissue containing lymphocytes and macrophages.  They lie along the length of the

lymph vessels, often in groups.

Lymph drains through the lymph nodes (usually about eight to ten nodes) and then returns to the

venous circulation, via the thoracic duct and the right lymphatic duct. The thoracic duct drains lymph

from the legs, the pelvic region, the abdominal cavities, the left half of the thorax, neck, head, and left

arm. The right lymphatic duct drains lymph from the right half of the thorax, neck, head, and right

arm. The thoracic duct is larger than the right lymphatic duct. The thoracic duct empties into the left

subclavian vein whereas the right lymphatic duct empties into the right subclavian vein. Both

subclavian veins enter the superior vena cava, back to the heart.

There are usually about four or five lymph vessels that enter a lymph node (afferent vessel) and one

vessel that drains lymph away from the node (efferent vessel).

Lymph nodes are grouped together in various parts of the body as follows:

• neck and chin area filter lymph from the head, tongue, and mouth

• axillary (armpit and elbow) area filters lymph from the upper limbs and chest

• groin and knee area filter lymph from the lower abdominal wall and lower limbs

• thorax and abdomen area filter lymph from internal organs.

Lymph nodes have several functions:

• to filter bacterial lymph

• to provide new lymphocytes to the bloodstream
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• to provide antibodies and antitoxins to prevent infection.

2.3.4 Spleen

The spleen is a lymph organ. It is the largest lymph organ in the body. It is also responsible for filtering

lymph. It is situated at the back of the abdomen, on the left-hand side, behind the stomach. It is

purple-red in color and is oval-shaped. It has a fibrous coat filled with splenic pulp. The spleen

contains cells that produce lymphocytes for the bloodstream and phagocytes to destroy worn-out red

blood cells. It can also assist in fighting infections and producing antibodies. The spleen stores up to

almost 12 oz of blood and, in the case of a hemorrhage, can return a large amount of blood to

circulation if necessary.

2.3.5 Thymus Gland

The thymus gland is situated behind the sternum and extends into the base of the neck.  It is made up

of two fibrous lobes which are joined by areolar tissue. Lymphocytes that enter the thymus gland from

red bone marrow turn into T-lymphocytes (discussed in Chapter Three – The Immune System).

T-lymphocytes have the ability to react to one specific antigen and are a tool of the immune system.

T-lymphocytes leave the thymus gland and enter the blood and lymph tissues.

2.3.6 Mucosa-Associated Lymphoid Tissue (MALT)

Mucosa-associated lymphoid tissue is found in the gastrointestinal tract, the respiratory tract, and in

the genitourinary tract. This type of tissue is not enclosed in a capsule (such as in the case of the

spleen). Mucosa-associated lymphoid tissue contains B- and T-lymphocytes (from the bone marrow

and the thymus gland respectively). They are not capable of filtering lymph because they do not have

afferent vessels; they are also not exposed to diseases spread by lymph. Examples of

mucosa-associated lymphoid tissue are:

• tonsils – located in the mouth and throat; destroy swallowed and inhaled antigens

• Peyer's Patches – located in the small intestine; intercept swallowed antigens
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The diagram below shows the main structures of the lymphatic system:

Structures of the Lymphatic System

Photo credit: The Emir, Wikimedia commons

2.4 Disorders of the Lymphatic System

The lymphatic system is susceptible to certain disorders such as:

• Lymphedema – swelling/fluid in a lymph node due to blockage, damage, or removal of lymph

vessels

• Lymphoma – malignant tumors of lymphoid tissue such as Hodgkin's disease and

Non-Hodgkin lymphoma

• Glandular fever

• Enlargement of the thyroid gland - such as in Addison's disease

• Lymphatic filariasis – parasitic worms infiltrate the lymph system through a mosquito bite

• Lymphoid leukemia – present in the blood or marrow (not lymphatic tissue – this is

lymphoma, see above)

• Elephantiasis – infection of the lymphatic vessels which causes a thickening of the skin and

enlargement of underlying tissues

2.5 The Connection Between the Lymphatic System and Essential Oils

By understanding what lymph is and what role it plays in helping the body to function, you can better

understand some of the disorders of the lymphatic system and how essential oils may help a client with
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a particular problem. Essential oils may help the lymphatic system to:

• stimulate immunity

• stimulate the absorption of waste materials from the tissues

• reduce the effects of edema and swelling in the tissues

• diuretic essential oils, such as lemon (Citrus limon) and juniper (Juniperus communis),

improve lymph and tissue fluid circulation

• some essential oils may help to increase the production of white blood cells; for example,

thyme (Thymus vulgaris)

• Complete Assignment 2 before moving on to Chapter 3. Assignments are listed on

page 70 of this workbook.

CHAPTER TWO REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The lymphatic system has three main functions.

• There are various structures that make up the lymphatic system.

• Disorders of the lymphatic system include lymphedema, lymphoma, and lymphoid leukemia.

• Essential oils can be used for various purposes in order to help the lymphatic system function

effectively.
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Sedona Aromatics

Certificate in Professional Aromatherapy

Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Three

The Immune System

3.1 Overview of the Immune System

The immune system is, in some ways, linked to the lymphatic system. B- and T-lymphocytes

(mentioned in Chapter Two – The Lymphatic System) play an important part in the body's defense

system against antigens (foreign bacteria). Once a person acquires immunity against a specific antigen,

the body is better prepared to deal with subsequent attacks.

It is important that aromatherapists understand the immune system because a lot of essential oils are

valuable tools in helping to prevent certain disorders. Therefore, understanding the body's line of

defense against disease leads to a greater understanding of how to use essential oils effectively in this

way.

3.2 Function of the Immune System

Put simply, the immune system defends the body against disease. In order to do this, the body has

certain biological defenses and mechanisms that work to keep invaders out.  The immune system helps

to detect foreign tissue from the body's own tissue. The skin is the first line of defense for the body,

providing a physical barrier to keep unwanted foreign matter out of the body. However, if foreign

bacteria manages to pass through the skin, the body reacts physiologically through inflammation.

Inflammation is the body's attempt to isolate, inactivate, and remove the offending foreigner in order

to allow the body to heal.

Inflammation causes redness, swelling, heat, pain, and a reduction in the function of the affected area.

© Sharon Falsetto 2021 All Rights Reserved 14



Sedona Aromatics Certificate in Professional Aromatherapy

However, a foreign matter that enters the body, is responded to via the body's inner defense system.

3.3 How the Body Provides Immunity

White blood cells (lymphocytes) provide immunity to the body. Lymphocytes are manufactured in the

bone marrow and released into the bloodstream from where they form either T-lymphocytes or

B-lymphocytes.

3.3.1 T-lymphocytes

T-lymphocytes are processed by the thymus gland (discussed in Chapter Two – The Lymphatic

System) before being released into the bloodstream. Mature T-lymphocytes are programmed to

recognize one type of antigen (foreign bacteria) so consequently will not recognize any other foreign

invader in the body; for example, a T-lymphocyte that is programmed to recognize a cancer cell will

not recognize the measles virus.

When the T-lymphocyte is exposed to the antigen for the first time in the bloodstream, it will become

sensitized to it. A T-lymphocyte that is stimulated by an antigen (after being presented with it by a

macrophage, a phagocytic cell that first digests the antigen and presents the fragments to the

T-lymphocyte) will divide and proliferate itself to deal with the invader; it will proliferate into several

types of T-lymphocytes including:

• Memory T-lymphocytes – provide immunity to the antigen

• Cytotoxic T-lymphocytes – bind to the antigen and destroy it

• Helper T-lymphocytes – produce cytokines (special chemicals) that support and promote

cytotoxic T-lymphocytes and B-lymphocytes

• Suppressor T-lymphocytes – suppress the immune system to control it and avoid the

destruction of normal cells

3.3.2 B-lymphocytes

B-lymphocytes are processed in the bone marrow. They produce antibodies (proteins) that bind to and

cause the destruction of an antigen. B-lymphocytes are also only programmed to recognize one type of

antigen.

B-lymphocytes do not move around the body in the bloodstream like T-lymphocytes; they are fixed in

lymphoid tissue, such as the spleen and lymph nodes. B-lymphocytes do not have to have an antigen

presented to them like T-lymphocytes. However, they do need the help of a helper T-lymphocyte to

deal with an antigen. A B-lymphocyte deals with an antigen by dividing and proliferating into two

types of cell:

• Plasma cells – produce and release antibodies that bind to the antigen and cause its

destruction

• Memory B-lymphocytes – remain in the body after the antigen has been dealt with to provide

immunity to the antigen
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Helper T-Lymphocyte Cell Function

3.4 Acquired Immunity

The body acquires immunity to a particular disease by:

• actually having the disease – as discussed above, B-lymphocytes divide and proliferate into

plasma cells and memory B-lymphocytes to produce immunity

• having a subclinical infection – this is not a full-blown acquisition of the disease but an

infection that stimulates enough memory B-lymphocytes to establish immunity.

It is also possible to acquire immunity artificially through vaccination; for example, tetanus, measles,

typhoid, etc.

3.5 Disorders of the Immune System

The immune system is susceptible to certain disorders, one of which is autoimmune diseases.

Autoimmune diseases occur when the body fails to recognize its own tissues and attacks itself.

Autoimmune diseases include:

• Rheumatoid arthritis

• Diabetes mellitus type 1 – although the cause is often unknown, many cases present an

auto-immune reaction

• Systemic lupus erythematosus – various factors may contribute to this disease but an immune

response to an unwanted pathogen, which does not shut itself off appropriately, may instigate

inflammation of the organs and an attack on the body's cells

• Myasthenia gravis

• Hashimoto's disease

• Grave's disease

In addition, if the immune system becomes compromised (called immunodeficiency), infections will
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reoccur time and time again. One of the main immunodeficiency diseases is Acquired Immune

Deficiency Syndrome (AIDS).

3. 6 Understanding the Immune System

The immune system works in close conjunction with the lymphatic system, so understanding how the

two systems work together will help you to understand the overall functions of the body. In addition,

many essential oils have therapeutic properties that can help boost immunity; for example, eucalyptus

(Eucalyptus smithii) and tea tree (Melaleuca alternifolia).

• Complete Assignment 3 before moving on to Chapter 4. Assignments are listed on

page 70 of this workbook.

CHAPTER THREE REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The immune system defends the body against disease.

• White blood cells (lymphocytes) provide immunity to the body.

• T-lymphocytes and B-lymphocytes help to provide immunity for the body.

• The body can also acquire immunity.

• Disorders of the immune system include rheumatoid arthritis, diabetes (type 1), and systemic

lupus erythematosus.

• Essential oils have therapeutic properties that may help to boost immunity.
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Certificate in Professional Aromatherapy

Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Four

Introduction to the Brain and the Limbic System

4.1 Overview of the Brain and the Limbic System

The brain is a complex area of the body. It accounts for approximately one-fiftieth of your body weight

and is situated within the cranial cavity. The largest part of the brain is the cerebrum, which consists of

various lobes that are connected to various parts of the body through a complex system and network of

nerve cells.

For the purposes of the Sedona Aromatics Certificate in Professional Aromatherapy, we will be

looking at the role of the limbic system within the brain's structure and the various structures that

make up the limbic system, particularly with relation to olfaction (smell), an important part of the

brain for an aromatherapist to understand. The brain as a whole is discussed in greater detail in

Chapter Seven. In addition, the olfactory function is covered in greater depth in Chapter Thirteen.

4.2 The Cerebrum

Before we look at the limbic system, it is perhaps useful to understand the basic role and functions of

the cerebrum.

The cerebrum is divided into left and right cerebral hemispheres which are further divided into four

distinct lobes; frontal, parietal, temporal, and occipital. The surface of the cerebrum is made up of

nerve cell bodies (gray matter) and the lobes are connected by masses of nerve fibers that make up the

white matter of the brain.
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4.3 Functions of the Cerebrum

The cerebrum controls the following activities:

• mental activity such as thinking, reasoning, learning, and moral sense

• voluntary muscle contraction

• sensory perception such as pain, touch, temperature, sight, hearing, taste, and smell

4.4 Sensory Areas of the Cerebrum

Although there are other areas of the cerebrum (such as motor areas), it is the sensory area which we

will look at more closely here, as it includes the area that specifically relates to that of smell. The

sensory areas of the cerebrum are divided into:

• Postcentral (sensory) area – where pain, touch, temperature, and knowledge of muscle

movement is perceived

• Parietal area – where obtaining and retaining knowledge of objects is perceived

• Sensory speech area – where the spoken word is perceived

• Auditory area – where impulses are received from the inner ear and interpreted by cells

• Taste area – where impulses are received from nerve endings in the taste buds and perceived

as taste

• Visual area – where impulses are received from the optic nerves and perceived as visual

impressions

• Olfactory (smell) area – where impulses are received from olfactory nerves in the nose and

interpreted as smell

4.5 The Theory of Paul MacLean

Paul MacLean (1913- 2007) was an American physician and neuroscientist who came up with the

triune brain theory. MacLean proposed that the brain was actually made up of three brains; the

reptilian complex, the limbic system, and the neocortex.

Within this theory, the limbic system, also known as the paleomammalian brain, consists of the

amygdala, the hypothalamus, the hippocampus, the septal area, and the limbic (cingulate) cortex.

According to some references, there are minor variations to this model which include/exclude other

structures but these are the main structures of the limbic system that you should be aware of.

The term limbic system was first introduced by Paul MacLean in a research paper in 1952 and has

been much debated and argued over in the following years.

4.6 The Limbic System

The limbic system can be defined as a set of structures (as mentioned above) that support a variety of

functions such as emotion, long-term memory, behavior, and olfaction. The limbic system forms the

inner border of the cerebral cortex. Therefore, you can see that the limbic system is actually the part of

the brain that is known as the cerebrum – which is why I included a basic description and function of

the cerebrum at the beginning of this chapter.
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The Limbic System in the Brain

4.7 The Structures of the Limbic System

The limbic system is made up of the following structures:

• The hypothalamus – is composed of several groups of nerve cells. It is situated below and in

front of the thalamus, above the pituitary gland. It is linked to the posterior lobe of the pituitary

gland by nerve fibers and to the anterior lobe by a system of blood vessels. The hypothalamus

controls the output of hormones from both lobes of the gland. The hypothalamus also controls

the autonomic nervous system, appetite, thirst, body temperature, emotional reactions, sexual

behavior, and the biological clock.

• The hippocampus – is important to the formation of short and long-term memories. It is

located in the medial temporal lobe of the brain. The hippocampus plays a role in olfaction,

possibly in the formation of memory odors. However, this is not considered to be its primary

function. Memory (the formation of new memories) is thought to be an important function of

the hippocampus, in addition to navigation and spatial memory.

• The amygdala – almond-shaped groups of nuclei are located within the medial temporal lobe

of the brain. The amygdala processes and memorizes emotional reactions. The amygdala sends

impulses to the hypothalamus to activate the sympathetic nervous system, to the thalamic

reticular nucleus to increase reflexes, and have various other connections including activating

dopamine via the laterodorsal tegmental nucleus.

• The septal area (septal nuclei) – are medium-sized neurons that are located below the rostrum

of the corpus callosum and in front of the lamina terminalis in the brain. Their connections

include those of the olfactory bulb, hippocampus, amygdala, and hypothalamus. The septal

area (also known as the medial olfactory area) has no relation to smell. It is thought to be a

pleasure zone.

• The cingulate cortex – is located in the medial part of the cerebral cortex. It assists in the

formation and processing of emotions, memory, learning, and respiratory control.
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4.8 The Connection Between the Limbic System and Olfaction

Olfaction, the sense of smell, is closely connected to some of the structures of the limbic system. Hair

cells (receptors) respond to smells inhaled by the nose and transmit this information to the olfactory

bulb via mitral cells. The olfactory tract transmits this information to parts of the limbic system such

as the hippocampus, amygdala, and hypothalamus. As we have seen, the limbic system is strongly

associated with memory; therefore, certain smells trigger certain memories (see below).

Olfaction is expanded on in Chapter Twelve.

The Nose, Scent, and the Limbic System

4.9 Understanding the Limbic System

The limbic system is a complex area of the brain to understand but plays a significant role in the world

of the aromatherapist. The direct link between the olfactory receptor cells and the limbic system of the

brain explains why certain aromas trigger such emotional responses. Past memories are recalled by the

systems of the brain, and scent memories are more easily recalled than visual memories. This explains

(in part) why essential oils can be used for emotional issues (which is looked at further in Module

Four).

Complete Assignment 4 before moving on to Chapter 5. Assignments are listed on page

70 of this workbook.
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CHAPTER FOUR REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The cerebrum has several functions.

• The cerebrum has several sensory areas.

• The term limbic system was first introduced by Paul MacLean in a research paper in 1952.

• The limbic system can be defined as a set of structures that support a variety of functions such

as emotion, long-term memory, behavior, and olfaction.

• There are various structures of the limbic system.

• Olfaction, the sense of smell, is closely connected to some of the structures of the limbic

system.

© Sharon Falsetto 2021 All Rights Reserved 22



Sedona Aromatics Certificate in Professional Aromatherapy

Sedona Aromatics

Certificate in Professional Aromatherapy

Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Five

The Endocrine System

5.1 Overview of the Endocrine System

The main glands of the endocrine system which we will look at in the Sedona Aromatics Certificate in

Professional Aromatherapy are the pituitary gland, the thyroid gland, the parathyroid glands, the

adrenal glands, the pancreatic islets, the pineal gland, and the thymus gland. The endocrine system

also consists of endocrine glands of the ovaries and testes but these two structures are described in

Chapter Eight – The Reproductive System. The endocrine system works together with the nervous

system (covered in Chapter Seven). The endocrine system processes such events as cell growth within

the body; the nervous system “instructs” the endocrine system as to when to release or withhold a

hormone in conjunction with this act. Hormones originate from glands within the endocrine system.

Essential oils may also influence the release of a hormone.

5.2 Functions of the Endocrine System

The endocrine system is made up of glands that have no direct links to each other anatomically. The

glands are made up of cells, which are surrounded by a network of capillaries (ductless glands); this

network enables the release of hormones from the cells to the bloodstream. Hormones are essentially

chemical messengers which form in one gland, travel to another gland, and influence such activity as

cell growth and metabolism.  Many hormones are synthesized from amino acids (for example,
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proteins) or lipids (cholesterol-based).

When a hormone arrives at its target cell it binds to a receptor and acts as a “switch” in influencing the

chemical or metabolic reactions within that cell.

The endocrine system works to maintain a level of homeostasis through the precise and slow

adjustments of hormones.

5.3 Structures of the Endocrine System

The main structures of the endocrine system are as follows:

5.3.1 Pituitary Gland

The pituitary gland works in conjunction with the hypothalamus to regulate the activity of most of the

other endocrine glands. The pituitary gland is situated below the hypothalamus in the brain, linked

together by a stalk. It is tiny, no bigger than the size of a pea. Yet it is made up of three distinct parts:

the anterior pituitary, the posterior pituitary, and the intermediate lobe.

The hypothalamus influences the release of hormones in the following ways:

• The anterior pituitary – the blood which travels between the hypothalamus and the pituitary

gland provides oxygen and nutrients and transports releasing and inhibiting hormones, which

influence the secretion and release of other hormones formed in the anterior pituitary.

• The posterior pituitary – posterior pituitary hormones are synthesized in nerve cell bodies,

transported along the axons, and stored in vesicles within the axon terminals. The release of

these hormones is triggered by nerve impulses from the hypothalamus.

The hormones released by the pituitary gland include:

• The anterior pituitary–growth hormone, (GH), thyroid-stimulating hormone (TSH),

adrenocorticotropic hormone (corticotropin, ACTH), prolactin, gonadotropins

• The posterior pituitary – oxytocin, antidiuretic hormone (ADH).

Hormones released by some of the structures of the endocrine system
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5.3.2 Thyroid Gland

The thyroid gland is found in the neck. It is the shape of a butterfly and is surrounded by a fibrous

capsule. The thyroid gland is made up of two lobes, each on either side of the thyroid cartilage and

upper cartilaginous rings of the trachea. They are joined by the isthmus.

The hormones released by the thyroid gland include thyroxine and triiodothyronine. Iodine-rich

foods such as seafood and vegetables are needed for the formation of these two hormones. Thyroid

hormones increase or decrease the synthesis of some proteins (for example, enzymes), and combine

with specific receptor sites to enhance the effects of other hormones (for example, adrenaline). Heat

production within the body, the metabolism of carbohydrates, fats, and proteins, growth development,

and the basal metabolic rate are all regulated by thyroid hormones.

The thyroid gland also secretes the hormone calcitonin which reduces raised blood calcium levels.

5.3.3 Parathyroid Glands

The parathyroid glands are found in the posterior surface of each lobe of the thyroid gland; there are

four parathyroid glands, two in each lobe.

The parathyroid glands secrete the hormone parathormone (PTH). When blood calcium levels fall,

parathormone levels are increased (the opposite function of the hormone calcitonin). Both

parathormone and calcitonin are important to maintaining normal blood calcium levels. Blood

calcium is needed to clot blood, contract muscles, and transmit nerve impulses within the body.

5.3.4 Adrenal Glands

The adrenal glands are situated in the upper part of each kidney; there is one adrenal gland in each

kidney. Each gland is composed of two parts: the adrenal cortex (outer part) and the medulla (inner

part).

The adrenal cortex produces three groups of steroid hormones from cholesterol: glucocorticoids,

mineralocorticoids, and sex hormones (collectively called the adrenocorticoids). The glucocorticoids

are essential for life, responding to stress and regulating metabolism. The mineralocorticoids help to

maintain water and electrolyte balance within the body. Sex hormones are thought to contribute to the

onset of puberty.

The medulla is surrounded by the adrenal cortex. It produces the hormones adrenaline and

noradrenaline. These two hormones are responsible for fight or flight syndrome, after the initial

sympathetic stimulation by increasing heart rate, increasing blood pressure, dilating the pupils,

increasing metabolic rate, and diverting blood to essential organs.

Stress disturbs the homeostasis of the body. The immediate response is described as the fight or flight

syndrome. However, in the longer term, ACTH from the anterior pituitary stimulates the release of

glucocorticoids and mineralocorticoids from the adrenal gland.

5.3.5 Pancreatic Islets

The pancreatic islets sometimes referred to as the islets of Langerhans, are clustered throughout the

pancreas. Pancreatic hormones are secreted directly into the bloodstream and distributed throughout
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the body. The cells which make up the pancreatic islets are:

• Alpha cells – which secrete the hormone glucagon. Glucagon increases blood glucose levels: for

example, by converting glycogen to glucose in the liver and skeletal muscles.

• Beta cells – which secrete the hormone insulin. Insulin reduces blood glucose levels. When

absorbed nutrients are in excess of current needs within the body, insulin helps to store these

nutrients by increasing conversion of glucose to glycogen, increasing intake of amino acids by

cells, promoting synthesis of fatty acids, preventing the breakdown of protein and fat, and

stimulating uptake and use of glucose by muscles and tissues.

• Delta cells – which secrete the hormone somatostatin. Somatostatin inhibits the release of

both insulin and glucagon.

5.3.6 Pineal Gland

The pineal gland is attached to the roof of the third ventricle in the brain. It is connected to it by a

short stalk that contains nerves; many of these nerves end in the hypothalamus.

The pineal gland secretes the hormone melatonin. Melatonin is influenced by the amount of light that

enters the eye. Melatonin levels fluctuate between night and day.  Melatonin is believed to help with

the coordination of the circadian and diurnal rhythms of the tissues and helps to inhibit the growth

and development of the sex organs before puberty.

5.3.7 Thymus Gland

The thymus gland is described in Chapter Two – The Lymphatic System. The thymus gland secretes

the hormone thymosin. Thymosin is needed for the development of T-lymphocytes.

5.4 Disorders of the Endocrine System

The endocrine system is susceptible to certain disorders such as:

• Gigantism – excessive growth of bones and enlargement of internal organs

• Hyperthyroidism – excessive levels of T3 and T4

• Hypothyroidism – insufficient levels of T3 and T4

• Cushing's syndrome

• Tumors

• Diabetes mellitus – type I and type II

5.5 The Connection Between the Endocrine System and Essential Oils

Some essential oils contain plant hormones, phytohormones. Phytohormones can affect the body in a

similar way as a regular body hormone, by targeting a specific organ.  Essential oils which may affect

the body with phytohormones include:

• rose (Rosa damascena) – affects the reproductive system and may stimulate labor contractions

in the uterus

• fennel (Foeniculum vulgare) – contains a form of estrogen which can affect menopause and

premenstrual syndrome (PMS)

Essential oils may also act as triggers by stimulating the production of a hormone within the body or

affecting the balance of hormone levels within the body. Essential oils which might act this way
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include:

• geranium (Pelargonium graveolens) – stimulates the adrenal cortex

• lavender (Lavandula angustifolia) – helps to lower blood pressure.

• Complete Assignment 5 before moving on to Chapter 6. Assignments are listed on

page 70 of this workbook.

CHAPTER FIVE REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The endocrine system works to maintain a level of homeostasis through the precise and slow

adjustments of hormones.

• There are various structures of the endocrine system.

• Disorders of the endocrine system include diabetes, Cushing's syndrome, hyperthyroidism,

and hypothyroidism.

• Some essential oils contain plant hormones, phytohormones, that can affect the body in a

similar way as a regular body hormone, by targeting a specific organ.
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Sedona Aromatics

Certificate in Professional Aromatherapy

Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Six

The Circulatory System

6.1 Overview of the Circulatory System

The circulatory system consists of the heart and the blood vessels which carry the blood to and from

the heart; in addition, it includes other components which help to maintain the functions of these

components (discussed below). The circulatory system is sometimes referred to as the cardiovascular

system, although this broad term technically covers the lymphatic system too (the lymphatic system is

discussed in Chapter Two).  The lymphatic system and the circulatory system work closely together.

Certain essential oils can help to stimulate circulation within the body – and help to relieve tension to

improve blood flow.

6.2 Functions of the Circulatory System

The circulatory system is responsible for moving blood around the body. There must be adequate

blood supply pumped through the heart, and to and from body cells, to maintain homeostasis within

the body; a disruption to this state of homeostasis could result in tissue damage and cell death.

The circulatory system achieves homeostasis with the help of cardiovascular, pulmonary, and systemic

circulation support: cardiovascular includes the heart, blood, and blood vessels; pulmonary includes

the pulmonary artery, vein, and lungs; systemic includes the network of veins, arteries, and blood

vessels which transport blood around the body.
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The circulatory system shows the oxygenated blood in red

and the deoxygenated blood in blue
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6.3 Structures of the Circulatory System

The main structures of the circulatory system are as follows:

6.3.1 Heart

The heart is a muscular organ that is shaped like a cone. It lies in the thoracic cavity in the

mediastinum between the lungs. The heart is composed of:

• the pericardium

• the myocardium

• the endocardium.

The heart is divided into four chambers: two on the left-hand side of the heart, and two on the

right-hand side of the heart. These chambers are called the right atrium, the right ventricle, the left

atrium, and the left ventricle.

Two of the largest veins in the body, the superior and inferior venae cavae, carry blood to the heart

through the right atrium. The blood then travels through to the right ventricle and is then pumped into

the pulmonary artery. The pulmonary artery divides into the left and right pulmonary arteries and the

deoxygenated blood is carried to the lungs where gaseous exchange takes place (oxygen is absorbed

and carbon dioxide is excreted).

The oxygenated blood is carried from the lungs to the left atrium of the heart by two pulmonary veins.

Blood travels from the left atrium to the left ventricle and is pumped into the aorta. The aorta is the

first artery through which blood passes into the blood vessels of general circulation within the body.

Through this process, you can see that the heart is at the center of the cardiovascular, pulmonary, and

systemic systems which make up the circulatory system.

QUICK REVISION:

• Superior Vena Cava and Inferior Vena Cava – carry blood to the heart

• Pulmonary Arteries– carry blood away from the heart and to the lungs

• Pulmonary Veins – carry blood from the lungs and to the heart

• Aorta – carries blood to the body
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Diagram of the human heart

Photo credit: Wapcaplet, Wikimedia commons

6.3.2 Blood Vessels

The heart pumps blood into the various vessels that are distributed throughout the body.  Blood

vessels vary in size, structure, and function. The main types of blood vessels found within the body are:

• Arteries and arterioles – carry blood away from the heart

• Veins and venules – carry blood to the heart

• Capillaries – are broken down arterioles and are minute in size

• Sinusoids – wider than capillaries and found in endocrine glands, bone marrow, the liver, and

the spleen.

6.3.3 Blood

There are various types of blood cells that make up the bloodstream. The circulatory system is

predominantly concerned with red blood cells which transport oxygen and carbon dioxide. Red blood

cells are called erythrocytes. Erythrocytes are constantly regenerated and disposed of by the body.

The bloodstream also contains blood cells called platelets. Platelets are small pieces of cells that are

broken down in the red bone marrow from larger blood cells called megakaryocytes. Platelets are also

called thrombocytes. Platelets help to initiate the clotting process and stem bleeding when injury or

damage occurs to blood vessels.

White blood cells, also called leukocytes (with the exception of T-lymphocytes), are predominantly

concerned with the body's defense system.

6.4 Disorders of the Circulatory System

The circulatory system is susceptible to certain disorders such as:
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• Aneurysm – abnormal local dilation of arteries, leading to hemorrhage, thrombosis, and

embolisms

• Varicose veins – veins become dilated and the valves cannot close to prevent backward flow of

blood. Varicose veins often occur in the legs and as hemorrhoids

• Arteriosclerosis – a build-up of fat, cholesterol, and calcium causes artery walls to harden and

restricts blood flow (sometimes resulting in a heart attack or stroke)

• Edema – excessive tissue fluid

• Cardiac failure

• Ischaemic heart disease

• Hypertension – high blood pressure

• Hypotension – low blood pressure

6.5 The Connection Between the Circulatory System and Essential Oils

Certain essential oils may help to stimulate circulation, particularly when used in a massage blend and

combined with massage therapy. Massage with essential oils can also help to relieve stress and tension

in the body and increase blood flow. Essential oils which may help stimulate or regulate the circulatory

system include:

• lavender (Lavandula angustifolia) – to lower blood pressure

• black pepper (Piper nigrum) – increases circulation flow within the body

• Complete Assignment 6 before moving on to Chapter 7. Assignments are listed on

page 70 of this workbook.

CHAPTER SIX REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The circulatory system is responsible for moving blood around the body.

• There are various structures of the circulatory system.

• Disorders of the circulatory system include aneurysm, varicose veins, edema, hypertension,

hypotension, heart disease, and cardiac failure.

• Certain essential oils may help to stimulate circulation.
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Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Seven

The Nervous System

7.1 Overview of the Nervous System

The nervous system consists of the brain, the spinal cord, and peripheral nerves.   Cells called neurons

help to maintain the functions of the nervous system.

The brain and the spinal cord make up the central nervous system (CNS). The peripheral nerves form

the peripheral nervous system (PNS) and include the nerves outside of the brain and the spinal cord.

The autonomic nervous system (ANS) controls the automatic functions carried out by the body

(involuntarily) and is part of the motor division of the PNS. The PNS also consists of the sensory

division which controls the movement of voluntary muscles (the somatic nervous system).

Certain essential oils can have either a stimulating or calming effect on the central nervous system.

7.2 Functions of the Nervous System

The nervous system works in conjunction with the endocrine system to maintain homeostasis within

the body. The nervous system detects and responds to changes both inside and outside of the body. It

has an immediate response to a detected change within the body and acts accordingly: for example, a

change in blood pressure.
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The nervous system

Photo credit: The Emir, Wikimedia commons

7.3 Structures of the Nervous System

The main structures of the nervous system are as follows:

7.3.1 Neurons

Neurons are cells within the nervous system; neurons are supported by connective tissue called

neuroglia. Each neuron is made up of the cell body and processes called axons and dendrites. Axons

bind together to form nerves. Neurons need a constant supply of oxygen and glucose to survive.

Neurons either initiate nerve impulses (small, electrical charges), or act as relay stations in order to

pass on, or redirect, nerve impulses. Neurons respond to stimuli such as touch or respiration rates.
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The cell body of neurons group together and form gray matter in the nervous system;  they are called

nuclei in the CNS or ganglia in the PNS. Axons and dendrites form white matter in the nervous

system.

Axons carry nerve impulses away from the cell body. Dendrites receive and carry incoming impulses

towards cell bodies.

There are various types of nerves that make up the nervous system, formed from the bonding of axons;

these include:

• Sensory or afferent nerves – transmit action potentials to the spinal cord

• Motor or efferent nerves – transmit impulses to the muscles and glands. Motor nerves

originate in the brain, spinal cord, and autonomic ganglia

• Mixed nerves – both sensory and motor nerves enclosed within the same sheath of connective

tissue, outside of the spinal cord.

7.3.2 The Central Nervous System

The central nervous system (CNS) is made up of the brain and the spinal cord. As discussed above,

neurons are supported by supportive tissue called neuroglia.  Neuroglia consists of cells called

astrocytes, oligodendrocytes, microglia, and ependymal cells.

The brain and the spinal cord are covered by three membranes, the meninges. The meninges are:

• the dura mater

• the arachnoid mater

• the pia mater.

The brain consists of four ventricles which contain cerebrospinal fluid – right ventricle, left ventricle,

third ventricle, and fourth ventricle. Cerebrospinal fluid helps to support and protect the brain and the

spinal cord maintains a uniform pressure around these structures and acts as a shock absorber

between the brain and cranial bones.

7.3.3 The Brain

The brain consists of three distinct parts: the cerebrum, the brain stem, and the cerebellum.

7.3.3.1 The Cerebrum

The cerebrum is the largest part of the brain. It consists of four lobes – frontal, parietal, temporal, and

occipital. The lobes are connected by nerve fibers and make up the white matter of the brain. The

cerebrum is involved in mental activities (memory, intelligence, thinking, etc), sensory perception

(pain, temperature, touch, sight, hearing, taste, and smell), and initiation and control of voluntary

muscle contraction. The sensory area of the cerebrum is discussed in greater detail in Chapter Four.

7.3.3.2 The Brain Stem

The brainstem is made up of the midbrain, the pons, and the medulla oblongata.

The midbrain is situated between the cerebrum above and the pons below. It connects the cerebrum
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with the lower parts of the brain and with the spinal cord.

The pons are situated in front of the cerebellum. Nerve fibers in the cerebellum form a bridge between

the two hemispheres of the cerebellum.

The medulla oblongata extends into the spinal cord from the pons.  Gray matter is located centrally

within the medulla oblongata and white matter makes up the outer aspects.

7.3.3.3 The Cerebellum

The cerebellum is found behind the pons and below the posterior portion of the cerebrum. It consists

of two hemispheres. The white matter lies deep within the cerebellum, whereas gray matter is found on

the surface of the cerebellum. The cerebellum is involved in the coordination of voluntary muscular

movement, posture, and balance. It controls and coordinates the movements of groups of muscles to

maintain precise actions.

7.3.4 The Spinal Cord

The spinal cord is suspended in the vertebral canal. It is surrounded by the meninges and

cerebrospinal fluid. The spinal cord is the nervous tissue link between the brain and the remainder of

the body (with the exception of the cranial nerves). Nerve messages pass from the brain to the rest of

the body via the spinal cord. The spinal cord contains both gray matter and white matter.

The skin, the tendons, muscles, and joints within the body are sources of sensation transmitted to the

brain via the spinal cord.

7.3.5 The Peripheral Nervous System

The peripheral nervous system (PNS) is made up of 31 pairs of spinal nerves, 12 pairs of cranial nerves,

and the autonomic part of the nervous system (ANS).

Sensory nerve fibers carry afferent impulses from sensory end organs to the brain. Motor nerve fibers

carry different impulses from the brain to skeletal muscles, smooth muscle, and glands (via the spinal

cord).

7.3.6. The Autonomic Nervous System

The autonomic nervous system (ANS) is the involuntary part of the nervous system. It controls the

automatic functions of the body: for example, an increase in heart rate. The autonomic nervous system

is divided into the sympathetic and parasympathetic nervous systems.

Working opposite each other, the sympathetic and parasympathetic nervous systems help to maintain

homeostasis. Sympathetic activity is usually associated with stressful situations whereas

parasympathetic activity is usually associated with rest. Sympathetic stimulation is often described as

the fight or flight mode. Parasympathetic stimulation attempts to restore peace and quiet to the body.

Further information on the effects of autonomic stimulation can be found on page 173 of

Ross and Wilson, Anatomy and Physiology in Health and Illness.
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7.4 Disorders of the Nervous System

The nervous system is susceptible to certain disorders such as:

• Cerebral edema – associated with such events as hemorrhage, infection, or traumatic injury.

Fluid moves from its normal compartment, resulting in edema

• Dementia – progressive and irreversible degeneration of the cerebral cortex, resulting in a

slow, but progressive, mental deterioration. Dementia is the umbrella name for disorders such

as Alzheimer's disease and Huntington's disease

• Parkinson's disease – gradual degeneration of dopamine-releasing neurons, leading to lack of

control and coordination of muscle movement

• Viral infections – for example, viral meningitis, viral encephalitis

• Multiple sclerosis (MS) – caused by areas of demyelinated white matter (plaque) irregularly

distributed throughout the brain and spinal cord. This causes weakness in skeletal muscles,

lack of coordination and movement, pins and needles, incontinence, visual disturbances

• Neuropathies

• Spina bifida – congenital malformation of the neural canal and spinal cord

7.5 The Connection Between the Nervous System and Essential Oils

Certain essential oils may help to stimulate or calm the nervous system. Aromatherapy massage may

help to stimulate the spinal nerves in the peripheral nervous system and assist in any blockages in the

nerve pathways to the organs of the body.

Essential oils which may help to stimulate the nervous system include:

• rosemary (Rosmarinus officinalis)

• peppermint (Mentha piperita).

Essential oils which may help to calm the nervous system include:

• lavender (Lavandula angustifolia)

• ylang ylang (Cananga odorata)

• neroli (Citrus aurantium var. amara flos).

• Complete Assignment 7 before moving on to Chapter 8. Assignments are listed on

page 70 of this workbook.
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CHAPTER SEVEN REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The nervous system consists of the brain, the spinal cord, and the peripheral nerves.

• The nervous system works in conjunction with the endocrine system to maintain homeostasis

within the body.

• There are various structures of the nervous system.

• Disorders of the nervous system include dementia, Parkinson's disease, and multiple

sclerosis.

• Certain essential oils can have either a stimulating or calming effect on the central nervous

system.
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Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Eight

The Reproductive System

8.1 Overview of the Reproductive System

The reproductive system can be broken down into the female reproductive system and the male

reproductive system. The combination of certain sexual organs (and cells) between the two systems

allows for the continuation of the human species.

The female reproductive system provides more functions than the male reproductive system and is,

perhaps, more complex for this reason.

There are some essential oils that may have an effect on certain parts of the reproductive system,

depending upon both the essential oil and the part of the reproductive system concerned.

8.2 Functions of the Reproductive System

The functions of the female reproductive system are as follows:

• childbirth

• the production of breast milk to provide nourishment for baby in early life

• to provide a suitable environment for fertilization of the ovum by male sperm (spermatozoa)

• to provide a suitable environment for the development of a fetus resulting from a successful

union of male sperm (spermatozoa) and female eggs (ova)

• to be receptive to male sperm (spermatozoa)

• to form female eggs (ova)
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The functions of the male reproductive system are as follows:

• to produce male sperm (spermatozoa)

• to transmit male sperm (spermatozoa) to the female reproductive system

8.3 Structures of the Reproductive System

8.3.1 Female Reproductive System

The main structures of the female reproductive system are as follows:

8.3.1.1 Vulva

The vulva (or external genitalia) are external organs within the female reproductive system. The vulva

includes:

• labia majora

• labia minora

• clitoris

• hymen

• vestibular glands

• blood supply, lymph drainage, and nerve supply

• perineum

A diagram of the vulva can be found on page 451 of Ross and Wilson, Anatomy and

Physiology in Health and Illness (12
th

edition).

8.3.1.2 Vagina

The vagina is an internal organ within the female reproductive system; it connects the internal and

external organs of reproduction. It is situated between the bladder, rectum, and anus, at an angle of

approximately 45 degrees.

The vagina has three layers: an outer covering of areolar tissue, a middle layer of smooth muscle, and

an inner layer of epithelium. Cervical secretions help to keep the vagina moist.

The vagina is a receptacle for the male penis during sex. It also acts as an elastic passageway in

childbirth in which the baby can pass through.

8.3.1.3 Uterus

The uterus is also an internal organ within the female reproductive system. It is a hollow, muscular

organ in the shape of a pear. It is situated in the pelvic cavity between the bladder and the rectum. The

neck of the uterus is called the cervix.

The uterus is made up of three layers of tissue:

• the parametrium

• the myometrium

• the endometrium
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The uterus is supported by:

• broad ligaments

• round ligaments

• uterosacral ligaments

• transverse cervical ligaments

• pubocervical fascia

The endometrium of the uterus goes through monthly menstrual cycles after a female reaches puberty.

This prepares the uterus to receive, nourish, and protect a fertilized egg (ovum). Menstruation (a

period of bleeding) occurs if fertilization does not occur.

If fertilization does occur, the fertilized ovum (zygote) embeds itself in the uterine wall.  The uterine

muscle grows accordingly to accommodate the developing baby (embryo).  After the first eight weeks,

the embryo becomes a fetus. After the first few weeks of nourishment for the embryo by uterine

secretions, the placenta becomes the source of nourishment, oxygen, and means of getting rid of waste

until birth.

Levels and productions of various hormones control the protection of the fetus until it is ready to be

birthed at approximately 40 weeks.

8.3.1.4 Fallopian Tubes

The fallopian (uterine) tubes are internal organs of the female reproductive system.  They extend from

each side of the uterus between the body and the fundus of the uterus. They are situated in the upper

part of the broad ligament and they penetrate the posterior wall to open, close to the ovaries.

The finger-like ends of each tube are called fimbriae. The fallopian tubes are made up of a covering of

broad ligament, a middle layer of smooth muscle, and have a lining of epithelium.

The fallopian tubes carry the ovum from the ovary to the uterus by a process of peristalsis and ciliary

movement. The ovum is usually fertilized within the fallopian tubes, then the fertilized ovum is carried

to the uterus.

8.3.1.5 Ovaries

The ovaries are internal organs of the female reproductive system. They are situated in a shallow fossa

on the lateral walls of the pelvis. Each ovary is attached to the upper part of the uterus via the ovarian

ligament. They are also attached to the back of the broad ligament by a band of tissue called the

mesovarium.

The ovaries are made up of two layers of tissue:

• the medulla

• the cortex

Ovulation is triggered by the production of luteinizing hormone (LH). Maturation is stimulated by the

follicle-stimulating hormone (FSH). If more than one ova are released in the same cycle, it may result

in multiple pregnancies, if more than one ova is fertilized.
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8.3.1.6 Breasts

The breasts (mammary glands) are accessory glands of the female reproductive system.  They grow

and develop in size when a female reaches puberty. They also grow further during pregnancy. When a

baby is born, a hormone called prolactin stimulates the production of milk: the milk is released via the

nipple of the breast due to the sucking action of the baby and the influence of the hormone oxytocin.

The breasts are made up of glandular tissue, fibrous tissue, and fatty tissue. The nipple is centered in

each breast, surrounded by the areola. The surface of the areola is covered by sebaceous glands which

lubricate the nipple during lactation.

8.3.2 Male Reproductive System

The main structures of the male reproductive system are as follows:

8.3.2.1 Scrotum

The scrotum is a pouch of pigmented skin, smooth muscle, fibrous, and connective tissue. It has two

compartments: each compartment contains one testis, one epididymis, and the testicular end of a

spermatic cord. It is situated below the symphysis pubis.

The testes are the male reproductive glands. They are suspended in the scrotum by the spermatic

cords. The testes are surrounded by three layers of tissue:

• the tunica vaginalis

• the tunica albuginea

• the tunica vasculosa

The testes produce male sperm (spermatozoa).

8.3.2.2 Spermatic Cords

The spermatic cords suspend the testes in the scrotum. Each cord has a series of arteries, veins, ducts,

nerves, and lymphatics which form a cord from various origins in the abdomen.

8.3.2.3 Seminal Vesicles

The seminal vesicles are two small fibromuscular pouches that lie on the posterior aspect of the

bladder. They are lined with epithelium and contract and expel seminal fluid during ejaculation.

8.3.2.4 Ejaculatory Ducts

The ejaculatory ducts are two tubes formed by the joining of the duct from a seminal vesicle and a

deferent duct. They pass through the prostate gland and join the prostatic urethra. They carry seminal

fluid and sperm (spermatozoa) to the urethra.

8.3.2.5 Prostate Gland

The prostate gland is situated in the pelvic cavity in front of the rectum and behind the symphysis

pubis. It surrounds the first part of the urethra. It has an outer fibrous covering, a middle layer of
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smooth muscle, and a glandular substance of epithelial cells.

The prostate gland secretes a thin, milky substance that makes up about 30% of semen.

8.3.2.6 Urethra and Penis

The urethra creates a pathway for the flow of semen and urine. The penis is made up of a root and a

body. The body surrounds the urethra and the root is found in the perineum.  The penis is made up of

involuntary muscle and erectile tissue.

Blood flow is increased in the penis during sex by stimulation.

A simplified diagram of some of the parts of the male reproductive system

8.4 Disorders of the Reproductive System

The reproductive system is susceptible to certain disorders such as:

• Sexually transmitted diseases (STD's) – for example, chlamydia, syphilis, acquired immune

deficiency syndrome (AIDS)

• Pelvic inflammatory disease (PID) – female. Complications include infertility and peritonitis

• Endometritis – female. Fragments of membranes or placenta are retained in the uterus

• Endometriosis – female. The growth of endometrial tissue outside of the uterus

• female infertility

• Mastitis – female

• Infections of the penis – male

• Infections of the urethra – male

• Prostate gland – male; includes infections and tumors

• Male infertility

8.5 The Connection Between the Reproductive System and Essential Oils

Essential oils which may help the reproductive system include:
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• German chamomile (Matricaria Recutita) – female – amenorrhea, painful periods

• Roman chamomile (Chamaemelum Nobile) – female – balances menstrual cycle

• clary sage (Salvia sclarea) – female – menopausal problems

• Clove bud (Syzygium aromaticum) – male – impotence

• Cypress (Cupressus sempervirens) – female – irregular periods, helps with ovarian function

• dill (Anethum graveolens) – female – stimulates milk production

• lavender (Lavandula angustifolia) – female – assists childbirth

• ylang ylang (Cananga odorata) – male and female – impotence, frigidity.

• Complete Assignment 8 before moving on to Chapter 9. Assignments are listed on

page 70 of this workbook.

CHAPTER EIGHT REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The reproductive system can be broken down into the female reproductive system and the

male reproductive system.

• There are various functions of the female reproductive system.

• There are various functions of the male reproductive system.

• There are various structures of the female reproductive system.

• There are various structures of the male reproductive system.

• Disorders of the reproductive system include STDs, AIDS, PID, endometritis, infertility,

infections, and tumors.

• There are some essential oils that may have an effect on certain parts of the reproductive

system, depending upon both the essential oil and the part of the reproductive system

concerned.
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Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Nine

The Digestive System

9.1 Overview of the Digestive System

The digestive system consists of various organs which allow for food absorption and elimination of

waste from the body. Digestive enzymes (in these various organs) help the body process these

functions. The main organs of the digestive system include the alimentary tract, the mouth, the

salivary glands, the pharynx, the esophagus, the stomach, the intestines, the rectum, the pancreas, the

liver, and the biliary tract.

Certain essential oils are beneficial to the digestive system, in particular citrus essential oils.

9.2 Functions of the Digestive System

The functions of the digestive system are as follows:

• to ingest food into the body

• to move food through the body

• to digest and breakdown the food

• to absorb the digested food into the body

• to eliminate waste from the body
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Food acts as fuel for the body, in order that it can function and perform effectively.  Therefore, a

balanced diet of food is very important.

Further information on the types of food which are included in a balanced diet can be

found on page 274 of Ross and Wilson, Anatomy and Physiology in Health and Illness

(12
th

edition).

9.3 Structures of the Digestive System

The main structures of the digestive system are as follows:

Diagram of the main structures of the digestive system
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9.3.1 Alimentary Canal

The alimentary canal is a long tube through which food passes. The beginning of the alimentary canal

starts at the mouth and ends at the anus. The various parts of the alimentary canal include the mouth,

pharynx, esophagus, stomach, intestines, rectum, and anal canal (each of which is described in more

detail below). Accessory organs, such as the salivary glands, pancreas, liver, and biliary tract, supply

the alimentary canal with various secretions to aid in the digestion process.

The walls of the alimentary canal are made up of four layers of tissue: outer covering, the muscle layer,

submucosal layer, and mucosa lining. It is supplied by nerves from the autonomic nervous system.

9.3.2 Mouth (Oral Cavity)

The mouth is bound by various muscles and bones and is lined throughout with a mucous membrane.

The tongue is the main (voluntary) muscular structure of the mouth and occupies the floor of the

mouth. It is attached by its base to the hyoid bone, and by a fold of its mucous membrane covering the

floor of the mouth. There are three types of papillae that make up the surface of the tongue: these are

often called the taste buds. The tongue is involved in chewing, swallowing, speech, and taste.

The teeth are also located in the mouth and help to bite, grind, and chew food, depending upon the

type of tooth. Teeth are made up of a crown, root, and neck. The outside surface area is called enamel

and protects an area called dentine, in which the pulp cavity lies. The pulp cavity supplies the tooth

with blood and lymph vessels, and nerves.

9.3.3 Salivary Glands

Salivary glands pour secretions into the mouth and are made up of the parotid glands, submandibular

glands, and sublingual glands. The salivary glands are surrounded by a fibrous capsule. Saliva is the

name given to the combined secretions from the salivary glands and the small mucus-secreting glands

of the oral cavity lining.

Saliva is made up of water, mineral salts, enzyme, mucus, lysozyme, immunoglobulins, and blood

clotting factors. The secretion of saliva is controlled by the autonomic nervous system. Saliva aids in

lubricating food, cleansing, taste, and chemical digestion of polysaccharides.

9.3.4 Pharynx

The pharynx is made up of the nasopharynx, the oropharynx, and the laryngopharynx.  The

nasopharynx aids in respiration whereas the oropharynx and the laryngopharynx are both common to

the respiratory and digestive systems.

Food passes from the mouth into the pharynx where it travels below to the esophagus.  The walls of the

pharynx are lined with the mucosa of stratified squamous epithelium, a middle layer of fibrous tissue,

and an outer layer of involuntary constrictor muscles.

9.3.5 Esophagus (Oesophagus)

The esophagus is continuous with the pharynx and joins the stomach just below the diaphragm. The

upper and lower ends of the esophagus are closed by sphincter muscles.  These sphincter muscles
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control the inspiration of air into the esophagus and the aspiration of the contents of the esophagus.

The esophagus helps in the process of swallowing and the formation of chewed food into a soft mass

(combined with saliva) for ease of swallowing. A process of peristalsis allows food to move along the

esophagus after swallowing.

9.3.6 Stomach

The stomach is situated at the end of the esophagus (cardiac sphincter) and joins with the duodenum

at the pyloric sphincter. It is shaped like the letter “J.”  When food is digested, it accumulates in the

stomach in layers. Food remains in the part called the fundus for a considerable length of time. It

mixes with gastric juice gradually to acidify the contents. A further process of peristalsis moves the

food towards the pyloric sphincter, where it is forced into the duodenum.

Gastric juice is made up of water, mineral salts, hydrochloric acid, inactive enzyme precursors, and

secreted mucus.

The stomach is a temporary storage facility to allow digestive enzymes to act, mechanically break down

the smooth muscle layers, prepare iron for absorption further along the alimentary canal, and regulate

the passage of gastric contents into the duodenum.

9.3.7 Small Intestine

The small intestine extends from the pyloric sphincter of the stomach to the large intestine at the

ileocaecal valve. The small intestine is made up of the duodenum, the jejunum, and the ileum.

The small intestine assists in the onward movement of its contents via peristalsis, secretion of

intestinal juice, completion of chemical digestion of carbohydrates, protein and fats in the cells of the

villi (tiny finger-like projections of the mucosal layer of the walls of the small intestine), protects

against infection by microbes, absorption of nutrients, and secretion of hormones.

Pancreatic juice in the small intestine helps to digest proteins, carbohydrates, and fat. It is made up of

water, mineral salts, enzymes (amylase, lipase), and inactive enzyme precursors (trypsinogen,

chymotrypsinogen, and procarboxypeptidase).

Bile is secreted by the liver and passes from the hepatic duct, along the cystic duct, and to the

gallbladder (where it is stored). Bile helps to emulsify fats in the small intestine, in addition to other

functions. It is released from the gallbladder and into the duodenum, with the help of the secretion of

the hormone cholecystokinin (CCK) by the duodenum.

Enzymes that help in the chemical digestion of food in the villi include peptidases, lipase, sucrase,

maltase, and lactase.

Nutrients from food are absorbed by either diffusion or active transport.

These processes are discussed in detail on page 305 of Ross and Wilson, Anatomy and

Physiology in Health and Illness (12
th

edition).
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9.3.8 Large Intestine

The large intestine (also known as the colon), begins at the caecum and terminates at the rectum and

anal canal. The caecum is the first part of the colon: the ascending colon, the transverse colon, the

descending colon, and the sigmoid colon make up the remaining part of the large intestine,

culminating in the rectum and anal canal. Two sphincter muscles control the anus.

Defecation usually takes place through voluntary action (although this action is involuntary in an

infant).

9.3.9 Pancreas

The head of the pancreas lies in the curve of the duodenum, with the body lying behind the stomach.

The tail of the pancreas lies in front of the left kidney and below the spleen.  The pancreas is an

exocrine and endocrine gland.

The exocrine pancreas produces pancreatic juice that contains the enzymes which digest

carbohydrates, proteins, and fats. The endocrine pancreas secretes the hormones insulin and glucagon,

which control blood glucose levels. The endocrine pancreas is made of cells called pancreatic islets of

Langerhans (discussed in Chapter Five). The exocrine pancreas is made up of lobules, consisting of

small alveoli.

9.3.10 Liver

The liver is the largest gland in the body. It has four lobes: the left lobe, the right lobe, the caudate

lobe, and the quadrate lobe. Various structures enter and leave the liver via the portal fissure (on the

posterior surface of the liver).

The liver has many functions; these include:

• carbohydrate metabolism – helping to regulate blood glucose level (conversion of glucose to

glycogen and vice versa)

• fat metabolism

• protein metabolism

• breakdown of erythrocytes and defense against microbes

• detoxification of drugs, alcohol, and toxins

• metabolism of ethanol (related to alcohol consumption)

• inactivation of hormones

• synthesis of vitamin A from carotene

• production of heat

• secretion of bile

• storage of fat-soluble vitamins (A, D, E, K), iron, copper, various water-soluble vitamins

(including folic acid)

9.3.11 Biliary Tract

The biliary tract is made up of bile ducts which allow for the transportation of bile to and from the

gallbladder and the duodenum (see diagram on page 312 of Ross and Wilson, Anatomy and

Physiology in Health and Illness (12
th

edition)). The gallbladder is a pear-shaped organ

attached to the posterior surface of the liver by connective tissue. The gallbladder acts as a reservoir for
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bile and releases the stored bile, when appropriate.

9.4 Disorders of the Digestive System

The digestive system is susceptible to certain disorders such as:

• Oral candidiasis (mouth) – fungal infection caused by Candida albicans.

• Gingivitis (mouth) – infection of the gums, throat, mouth, and lips.

• Mumps (salivary glands) – inflammation of the salivary glands by a virus.

• Peptic reflux esophagitis (esophagus) – often the cause of indigestion; caused by a persistent

regurgitation of acid gastric juice into the esophagus.

• Gastritis (stomach) – occurs due to an imbalance between the corrosive action of gastric juice

and mucus on the gastric mucosa.

• Appendicitis (intestines) – inflammation of the appendix.

• Typhoid fever (intestines) – caused by the microbe Salmonella typhi, ingested in food and

water.

• Diverticular disease (intestines) – small pouches of mucosa protrude into the peritoneal cavity.

• Pancreatitis (pancreas) – bad functioning of proteolytic enzymes.

• Cystic fibrosis (pancreas).

• Hepatitis (liver).

• Cirrhosis of the liver – often caused by alcohol abuse, hepatitis B and C virus infections.

• Gallstones (gallbladder)

9.5 The Connection Between the Digestive System and Essential Oils

Essential oils which may help the digestive system include:

• lemon (Citrus limon)

• ginger (Zingiber officinale)

• sweet orange (Citrus sinensis)

• grapefruit (Citrus paradisi)

• fennel (Foeniculum vulgare)

• dill (Anethum graveolens)

Complete Assignment 9 before moving on to Chapter 10. Assignments are listed on page

70 of this workbook.
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CHAPTER NINE REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The digestive system consists of various organs which allow for food absorption and

elimination of waste from the body.

• There are various functions of the digestive system.

• There are various structures of the digestive system.

• Disorders of the digestive system include gingivitis, mumps, peptic reflux esophagitis,

appendicitis, cirrhosis of the liver, cystic fibrosis, and diverticular disease.

• Certain essential oils are beneficial to the digestive system, in particular citrus essential oils.
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Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Ten

The Urinary System

10.1 Overview of the Urinary System

The urinary system is an excretory system of the body. It is made up of the kidneys, the ureters, the

bladder, and the urethra. The urinary system helps to maintain homeostasis of water and electrolyte

concentrations within the body.

Some essential oils are considered to be diuretics, helping to maintain the flow of water and waste

from the body.

10.2 Functions of the Urinary System

The functions of the urinary system are as follows:

• to form and secrete urine

• to produce and secrete erythropoietin

• to produce and secrete renin

The kidneys are responsible for performing the above functions: they are supported by the bladder

(where urine is stored) and the urethra (through which urine is passed from the bladder to outside of

the body).
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10.3 Structures of the Urinary System

The main structures of the urinary system are as follows:

10.3.1 Kidneys

There are two kidneys in the human body: the right kidney is usually situated lower than the left

kidney. They are situated one on each side of the vertebral column, below the diaphragm and behind

the peritoneum. Kidneys are shaped like a bean.

Each kidney is associated with various structures and organs of the body including the adrenal glands,

the stomach, the liver, and the duodenum.

Kidneys are made up of three areas of tissue:

• fibrous capsule

• cortex

• medulla

Units called nephrons make up the composition of the kidney, supported by collecting tubules. A

nephron has one closed end and one end which opens into a collecting tubule. The closed end forms

the glomerular capsule (Bowman's capsule). The glomerular capsule encloses a network of arterial

capillaries known as the glomerulus.

The renal artery enters the kidney at the hilum. In the cortex, the afferent arteriole enters each

glomerular capsule which subdivides into the glomerulus. Blood drawn away from the glomerulus is

carried by the efferent arterioles. Blood pressure within the glomerulus is higher than in other

capillaries because the diameter of the afferent arteriole is wider than that of the efferent arteriole.

The kidneys form the urine which passes through the ureters to the bladder. Urine is formed by simple

filtration, selective reabsorption, and secretion. Waste products of protein metabolism are excreted

and electrolyte balance is maintained. The pH is maintained by the excretion of hydrogen ions.

The balance between fluid intake and output is controlled by the kidneys. Changes in electrolyte

balance within the body are caused by body water content or varying electrolyte levels.

10.3.2 Ureters

Two ureters carry urine from the kidneys to the bladder. Ureters are made up of fibrous tissue,

muscular layer (smooth muscles), and mucosa tissue layers. Peristaltic contraction of the smooth

muscle layer helps to move urine from the kidneys to the bladder.

10.3.3 Urinary Bladder

The (urinary) bladder is a reservoir where urine is collected and stored. It is situated in the pelvic

cavity. It grows and contracts in size depending upon how full or empty it is.

The bladder is shaped like a pear when empty and becomes oval-shaped when full of urine. The

bladder opens into the urethra from the neck of the bladder. The bladder is composed of an outer layer

of tissue, a middle layer of tissue, and mucosa.
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Nerves in the bladder signal when it is time to empty the bladder.

10.3.4 Urethra

The urethra is a canal that extends from the neck of the bladder to the outside of the body.  Male and

female urethras vary in size. The male urethra is also involved in the reproductive system, as discussed

in Chapter Eight. Urethras in both males and females are composed of three layers of tissue: muscle

layer, submucosa, and mucosa.

Urine is excreted from the urethra through a process called micturition. This process is explained

in detail on page 348 of Ross and Wilson, Anatomy and Physiology in Health and

Illness (12
th

edition).

10.4 Disorders of the Urinary System

The urinary system is susceptible to certain disorders such as:

• Renal failure (kidneys) – sudden and severe reduction in the glomerular filtration rate

• Polycystic disease (kidneys) – caused by a genetic abnormality

• Cystitis (bladder) – inflammation of the bladder due to microbial spread or infection

• Incontinence – involuntary passing of urine caused by defective voluntary control of the

external urethral sphincter

• Ureteritis (ureter) – inflammation of a ureter due to the upward spread of infection in cystitis

• Kidney stones (kidneys) – clumps of calcium oxalate found in the urinary tract, causing pain in

the back and blood in the urine.

10.5 The Connection Between the Urinary System and Essential Oils

Some essential oils are diuretics, helping to expel water from the body. In addition, the bactericidal

properties of other essential oils might be useful to the urinary system. The following essential oils are

suggested:

• benzoin (Styrax benzoin), cedarwood (Cedrus atlantica) – diuretic, helpful for cystitis

• Moroccan chamomile (Ormenis multicaulis) – bactericidal, cystitis

• fennel (Foeniculum vulgare), geranium (Pelargonium graveolens), juniper berry (Juniperus

communis) – diuretic, kidney stones, cystitis.

• Complete Assignment 10 before moving on to Chapter 11. Assignments are listed

on page 70 of this workbook.
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CHAPTER TEN REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The urinary system helps to maintain homeostasis of water and electrolyte concentrations

within the body.

• There are various functions of the urinary system.

• There are various structures of the urinary system.

• Disorders of the urinary system include kidney stones, incontinence, cystitis, and renal

failure.

• Some essential oils are considered to be diuretics, helping to maintain the flow of water and

waste from the body.
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Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Eleven

The Musculoskeletal System

11.1 Overview of the Musculoskeletal System

The musculoskeletal system is comprised of the skeleton, the joints, and the muscular system of the

body: this includes the skull, the spinal column, the various bones of the face, arms, legs, hands, feet,

and body; the various joints that connect the bones and allow movement (for example, hips, knees,

elbows); and the interlocking muscles between everything.

Some essential oils are beneficial to the musculoskeletal system in that they are analgesic and

anti-inflammatory, helping to maintain the functions of this system.

11.2 Functions of the Musculoskeletal System

The bones, joints, and muscles work in conjunction with each other to allow freedom of movement

within the body. The skeleton is a supporting structure for the various organs and structures of the

body that we have looked at in Module Three. Joints allow movement of the bones and provide

mechanical support. Muscles provide the force and motion for movement of the skeleton and the

joints.

A more detailed description of the function of each part of the musculoskeletal system can be found in

some of the sections below.
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11.3 Structures of the Musculoskeletal System

The main structures of the musculoskeletal system can be broken down into:

• skeleton (bones)

• joints

• muscles

11.3.1 Bones

Bones form the main structures of the skeleton: they are a type of strong, connective tissue. Bones are

made up of water (25%), organic constituents and bone cells (25%), and inorganic constituents

(50%). Bones are vascular structures and can be classified as:

• long bones – for example, femur, and tibia

• short bones – for example, carpal (wrist) bones

• irregular bones – for example, vertebrae

• flat bones – for example, ribs

• sesamoid bones – for example, patella (knee cap)

Bones vary in structure, depending upon their type.

A detailed description of bone structure can be found starting on page 390 of Ross and

Wilson Anatomy and Physiology in Health and Illness (12
th

edition).

Bones have the following functions:

• to provide attachment between muscles and tendons

• to allow movement of the body

• to provide a framework for the body

• to protect the organs

• to provide a reservoir of minerals (for example, calcium phosphate)

• to provide red bone marrow in which red blood cells can develop

The various bones of the body can be divided as follows:

11.3.1.1 The Skull

The skull is made up of the cranium and the face. The cranium protects the brain and is made up of

eight different bones. A description of these individual bones can be found starting on page 396 of

Ross and Wilson Anatomy and Physiology in Health and Illness (12
th

edition). The face is

made up of 13 bones, each of which is described starting on page 400 of Ross and Wilson

Anatomy and Physiology in Health and Illness (12
th

edition). The face also consists of the

sinuses.

11.3.1.2 The Vertebral Column

The vertebral column (sometimes described as the spine) is made up of 24 moveable bones (cervical

(7), thoracic (12), lumbar (5)), the sacrum (5 fused bones), and the coccyx (4 fused bones). These

bones can be seen in figure 16.19 on page 401 of Ross and Wilson Anatomy and
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Physiology in Health and Illness (12
th

edition).

The bones in the vertebral column vary in size, depending upon their location within the vertebral

column. The vertebrae are separated by intervertebral discs which act as “shock absorbers” and

contribute to the flexibility of movement of the vertebral column. The intervertebral discs are held in

position by ligaments.

The functions of the vertebral column include:

• protection of the spinal cord

• provides access to the spinal cord (nerves, blood vessels, lymph vessels)

• allows movement

• supports the skull

• protects the brain (through the “shock-absorbing” intervertebral discs)

11.3.1.3 Thoracic Cage

The thoracic cage (thorax) includes one sternum bone, 12 thoracic vertebrae, and 12 pairs of ribs.

The skull, the vertebral column, and the thoracic cage from the axial skeleton.

11.3.1.4 Shoulder Girdle and Upper Limbs

The two shoulder girdles are made up of one clavicle (collar) and one scapula (shoulder blade) bone (in

each shoulder). The two upper limbs are made up of one humerus (upper arm), one radius (forearm),

one ulna (forearm), 8 carpal (wrist), 5 metacarpal (hand), and 14 phalanges (finger) bones.

11.3.1.5 Pelvic Girdle and Lower Limbs

The pelvic girdle consists of one sacrum and 2 innominate (hip) bones. The two lower limbs are made

up of one femur (thigh), one tibia (shin), one fibula (leg), one patella (knee), 7 tarsal (ankle), 5

metatarsal (foot), and 14 phalanges (toe) bones.

The shoulder girdle, upper limbs, pelvic girdle, and lower limbs form the appendicular skeleton.

Figure 16.9 on page 397 of Ross and Wilson Anatomy and Physiology in Health and

Illness (12
th

edition) shows the location of the bones of both the axial and the

appendicular skeleton.

11.3.2 Disorders of the Skeleton

The skeleton is susceptible to certain disorders such as:

• Osteoporosis – reduction of bone mass. Osteoporosis is common in postmenopausal women

(although men are susceptible to the disorder too), due to an imbalance of hormones

• Environmental and lifestyle factors can also influence bone mass. Osteoporosis increases

susceptibility to bone fractures and causes pain and skeletal deformity

• Rickets – a disorder that affects children due to vitamin D deficiency
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11.3.3 Joints

Joints are the site at which two or more bones “collide.” Some joints are not capable of movement

(fibrous), some move a little (cartilaginous), and others can move freely (synovial).

11.3.3.1 Fibrous Joints

Fibrous joints are found in the bones of the skull and between the teeth. They are made up of fibrous

tissue.

11.3.3.2 Cartilaginous Joints

Fibrocartilage, which is found between the ends of the bones and the joint, allows for a little

movement: the joints between the vertebral bodies are cartilaginous joints.

11.3.3.3 Synovial Joints

Synovial joints allow for a wide range of movement. Synovial joints include ball and socket joints,

hinge joints, gliding joints, pivot joints, and condyloid and saddle joints.

Synovial joints have varying types of movement, depending upon the type of synovial joint:

movements include flexion, extension, abduction, adduction, eversion, pronation, supination,

circumduction, rotation, and inversion. Table 16.2 on page 413 of Ross and Wilson Anatomy

and Physiology in Health and Illness (12
th

edition) defines each of these movements in

detail.

Synovial joints are made up of articular cartilage, capsule ligament, synovial membrane, and synovial

fluid.

Synovial joint

Photo credit: Wikimedia Commons, the photo is in public domain
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The main synovial joints include:

• shoulder joint

• elbow joint

• proximal and distal radioulnar joints

• wrist joint

• hand and finger joints

• hip joint

• knee joint

• ankle joint

• joints of feet and toes

11.3.4 Disorders of the Joints

The joints are susceptible to certain disorders such as:

• Rheumatoid arthritis – chronic, a progressive inflammatory autoimmune disease. It can affect

the synovial joints, in addition to the skin, heart, and blood vessels. It causes muscle and joint

weakness, and pain

• Osteoarthritis – degenerative, non-inflammatory disease. Articular cartilage wears down and

eventually, the bones degenerate. It causes pain and restricts movement in the joints

• Gout – the deposit of sodium urate crystals in joints and tendons, causing inflammation,

redness, and pain. It usually occurs in the metatarsophalangeal joint of the big toes, elbow

joints, ankle joints, knee joints, and wrist joints

• Carpal tunnel syndrome – compression of the median nerve in the wrist, causing pain,

numbness, and tingling in the hand and wrist.

11.3.5 Muscles

There are three types of muscle tissue: skeletal muscle, smooth muscle, and cardiac muscle. Smooth

muscle has been mentioned in various chapters of Module Three: skeletal muscle is relevant to the

musculoskeletal system.

Skeletal muscles include:

• muscles of the face and neck – for example, the trapezius muscle

• muscles of the back – there are six pairs of large muscles in the back, including the erector

spinae

• muscles of the abdominal wall – there are six pairs of muscles of the abdominal wall, including

the external oblique. These muscles contract together and compress the abdominal organs, in

addition to flexing the vertebral column in the lumbar region

• muscles of the pelvic floor – for example, levator ani and coccygeus. These muscles help to

maintain continence.
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Skeletal muscle is described as skeletal, striated, striped, or voluntary.

The structure of skeletal muscle is shown in the diagram below:

Muscle structure

Photo credit: Wikimedia Commons, the photo is in public domain

Further reading can be found on page 43 of Ross and Wilson Anatomy and Physiology

in Health and Illness (12
th

edition).

11.3.6 Disorders of the Muscles

The muscles are susceptible to certain disorders such as:

• Muscular dystrophies – inherited diseases that involve a progressive degeneration of groups of

muscles.

11.4 The Connection Between the Musculoskeletal System and Essential Oils

Some essential oils are both analgesic and anti-inflammatory. Analgesic essential oils help to reduce

pain in the joints and relax the muscles: anti-inflammatory essential oils reduce inflammation in the

joints. The following essential oils are suggested:

• lavender (Lavandula angustifolia)

• Roman chamomile (Chamaemelum Nobile)

• frankincense (Boswellia carteri)

• rosemary (Rosmarinus officinalis)

Complete Assignment 11 before moving on to Chapter 12. Assignments are listed on page

70 of this workbook.
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CHAPTER ELEVEN REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The bones, joints, and muscles work in conjunction with each other to allow freedom of

movement within the body.

• The skeleton is a supporting structure for the various organs and structures of the body.

• Joints allow movement of the bones and provide mechanical support.

• Muscles provide the force and motion for movement of the skeleton and the joints.

• The main structures of the musculoskeletal system can be broken down into skeleton (bones),

joints, and muscles.

• Disorders of the skeleton include osteoporosis and rickets.

• Disorders of the joints include rheumatoid arthritis, osteoarthritis, gout, and carpal tunnel

syndrome.

• Disorders of the muscles include muscular dystrophies.

• Analgesic essential oils help to reduce pain in the joints and relax the muscles.

• Anti-inflammatory essential oils help to reduce inflammation in the joints.
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Module 3

Anatomy & Physiology for the Aromatherapist

Chapter Twelve

The Respiratory System

12.1 Overview of the Respiratory System

The respiratory system comprises the nose, the pharynx, the larynx, the trachea, the bronchi, and the

lungs, along with various muscles and air passages that assist in the functioning of the respiratory

system.

The respiratory system is of great interest and importance to the aromatherapist because it is one of

the main routes of access for essential oils into the body. Chapter Four briefly looked at the olfactory

function, in relation to the limbic system, and will be discussed again here in Chapter Twelve.

In addition, some essential oils are of benefit to disorders of the respiratory system, such as sinusitis

and bronchitis.

12.2 Functions of the Respiratory System

The functions of the respiratory system are as follows: these functions are expanded on in the

descriptions of each of the structures of the respiratory system:

• provides a route through which oxygen can enter the body
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• provides a route for the excretion of carbon dioxide from the body

12.3 Structures of the Respiratory System

The main structures of the respiratory system can be broken down into:

• nose

• pharynx

• larynx

• trachea

• bronchi

• lungs

12.3.1 Nose

The nose (nasal cavity) is divided into two passages, separated by the septum. The nose is made up of a

roof, a floor, the medial wall, the lateral walls, and the posterior walls. It is lined with a ciliated

mucous membrane known as the ciliated columnar epithelium. The nostrils of the nose, the anterior

nares, are the exterior openings that extend into the nose whereas the posterior nares open into the

pharynx. The nose is lined with hairs at the anterior nares.

The nose is connected to the paranasal sinuses, cavities in the bones of the cranium, and the face

which are filled with air. The sinuses are lined with mucous membranes and are used in speech

function. Ducts called nasolacrimal ducts connect the nose with the conjunctival sacs of the eye in

order to drain tears from the eyes.

The nose performs the following functions:

• to warm the air

• to moisten the air

• to filter and clean the air

in order to allow successful air movement for respiration and breathing.

12.3.1.1 The Theory of Olfaction

The other main function of the nose is its role in the sense of smell – perhaps one of the most

important organs in the body for the aromatherapist! The theory of olfaction, with regard to

aromatherapy, can be summarized as follows:

• Reception – the volatile molecules of an essential oil dissolved in the inner mucus lining of the

nose.

• Transmission – the molecules are detected by the cilia, protruding from the olfactory receptor

cells. The olfactory receptor cells send an electrochemical message, along the nerve fiber known

as an axon, to the axons of the receptor cells. The fibers of the olfactory nerves, connected to

the axons of the receptor cells, travel through the roof of the nose (via the cribriform plate of

the ethmoid bone) where they join the olfactory bulb. This message is chemically converted

and relayed to the brain.

• Perception – the message is received and perceived by the cerebral cortex. The olfactory area of

the brain is found in the temporal lobe of the brain – which is connected to the limbic system,
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as described in Chapter Four.

The above process occurs at lightning speed. More information can be found on pages 205 -

206 of Ross and Wilson Anatomy and Physiology in Health and Illness (12
th

edition).

12.3.2 Pharynx

The pharynx is a tube that runs from the base of the skull to the 6
th

cervical vertebra, lying behind the

nose, mouth, and larynx. It is divided into the nasopharynx (nasal part), the oropharynx (oral part),

and the laryngopharynx (extends into the esophagus). The pharynx is made up of mucous membrane

lining, fibrous tissue, and muscle tissue.

The pharynx has the following functions:

• acts as a passageway for air and food

• provides the function of taste

• warms and humidifies air (just as the nose does)

• protects against antigens through the production of antibodies

• plays a role in hearing, through the connection of the auditory tube to allow air to pass to the

middle ear

• in speech by acting as a resonating chamber for sound from the larynx and gives the voice its

personal characteristics

12.3.3 Larynx

The larynx is the voice box for the body. It is positioned from the root of the tongue and the hyoid bone

to the trachea. The larynx is made up of hyaline cartilage (thyroid cartilage, cricoid cartilage, and two

arytenoid cartilages) and elastic fibrocartilage (epiglottis). These structures are discussed in

detail on page 246 of Ross and Wilson Anatomy and Physiology in Health and Illness

(12
th

edition).

The interior of the larynx also consists of the vocal cords.

The larynx has the following functions:

• to produce sound (pitch, volume, and tone of the voice)

• speech

• to act as a passageway for air between the pharynx and the trachea

• to protect the lower respiratory tract from the digestion of food

• to filter, warm, and humidify air (just as the nose and pharynx do)

12.3.4 Trachea

The trachea is commonly known as the windpipe. It extends down from the larynx to the fifth thoracic

vertebra and divides into the right and left bronchi. The trachea is made up of sixteen to twenty

incomplete C-shaped rings of hyaline cartilages, positioned on top of each other. The cartilages are

connected by connective tissue and involuntary muscle. The trachea is protected by three layers of

tissue: the outer layer, the middle layer, and the inner lining.

The trachea has the following functions:
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• to act as a cough reflex

• to act as a mucociliary escalator

• to support head and neck movement and avoid the entrapment of air in the airway

• to filter, warm, and humidify air (just as the nose, pharynx, and larynx do).

12.3.5 Bronchi

The bronchi are formed at the division of the trachea. There are two bronchi: right bronchus and left

bronchus. The right bronchus is wider, shorter, and more vertical than the left bronchus. Both bronchi

enter the lung at the hilum: the right bronchus enters the right lung and the left bronchus enters the

left lung.

The bronchi are lined with ciliated columnar epithelium. The bronchi are further subdivided into

bronchioles, terminal bronchioles, respiratory bronchioles, alveolar ducts, and the alveoli (small air

sacs). The respiratory bronchioles, alveolar ducts, and alveoli help to process gas exchange during

respiration.

The respiratory bronchioles and the alveoli have the following functions:

• to aid external respiration

• to defend against microbes

• to warm and humidify the air

Bronchi and lungs

Photo credit: Wikimedia Commons, the photo is in public domain
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12.3.6 Lungs

There are two lungs – the left lung and the right lung. They lie on each side of the thoracic cavity. Both

lungs are cone-shaped and have an apex, a base, a costal surface, and a medial surface. The area

between the lungs is known as the mediastinum. The mediastinum contains the heart, vessels, trachea,

bronchi, esophagus, lymph nodes, lymph vessels, and nerves.

The right lung is larger than the left lung. The right lung is divided into the superior, middle, and

inferior lobes. The left lung is divided into the superior and inferior lobes: the heart is to the left of the

midline of the left lung.

The lungs consist of the pleura (closed sacs of the serous membrane which contain serous fluid). The

pleura is divided into the visceral pleura and the parietal pleura. There is also a space called the

pleural cavity which, when healthy, prevents friction in breathing and allows the pleura to glide over

each other.

The lungs are made up of the bronchi (see above), the alveoli (see above), small air passages,

connective tissue, blood vessels, lymph vessels, and nerves.

The lungs deflate and inflate to allow for a regular exchange of gasses between the alveoli and external

air, allowing us to breathe normally. Respiration occurs through voluntary and involuntary expansion

of the chest, with the help of the intercostal muscles and the diaphragm.

12.3.6.1 Intercostal Muscles

There are eleven pairs of intercostal muscles which are located in the space between twelve pairs of

ribs. The intercostal muscles are subdivided into the external and internal intercostal muscles. The

first rib is fixed and when the intercostal muscles contract they pull the remaining ribs towards the

first rib. They move outwards and upwards, enlarging the thoracic cavity. The intercostal nerves assist

in the contraction of the intercostal muscles.

12.3.6.2 Diaphragm

The diaphragm separates the thoracic and abdominal cavities. It is shaped like a dome. It makes up the

floor of the thoracic cavity and the roof of the abdominal cavity. Muscle fibers extend to the lower ribs

and sternum via a central tendon, and through to the vertebral column by two crura. The thoracic

cavity is enlarged when the diaphragm contracts, pulling the central tendon down towards the ninth

thoracic vertebra.

The intercostal muscles and the diaphragm work together in the contraction and enlargement of the

thoracic cavity.

Pages 256 – 261 of Ross and Wilson Anatomy and Physiology in Health and Illness (12
th

edition) describe the cycle of respiration, the composition of air, external and internal

respiration, diffusion of gasses, and the control of respiration for further reading.
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12.4 Disorders of the Respiratory System

The respiratory system is susceptible to certain disorders such as:

• Sinusitis – a disorder of the respiratory tract. It is caused by the spread of microbes from the

nose and pharynx to the mucous membrane lining of the paranasal sinuses. It is a viral

infection that develops into a bacterial infection

• Bronchitis – a disorder of the bronchi. Bronchitis can be acute or chronic. Acute bronchitis is a

secondary bacterial infection, following a cold or the flu. Chronic bronchitis is a progressive

inflammatory disease, often caused by smoking and environmental pollutants

• Asthma – a disorder of the bronchi. An inflammatory disease of the airways causes the mucous

membrane and muscle layers of the bronchi to thicken. It enlarges the mucous tracts and

causes difficulty in breathing

• Emphysema – a disorder of the lungs. There are various types of emphysema, all affecting the

ability to breathe normally

• Pneumonia – a disorder of the lungs. Inhaled or blood-borne microbes colonize the lungs.

Pneumonia may be caused by impaired coughing, low resistance to infection, damage to the

epithelial lining of the tract, pulmonary congestion, and edema

• Tuberculosis – a disorder of the lungs, caused by mycobacteria

12.5 The Connection Between the Respiratory System and Essential Oils

Some essential oils are beneficial to disorders of the respiratory system, such as sinusitis and

bronchitis. The following essential oils are an example of some of the essential oils that you might

consider:

• Benzoin (Styrax benzoin) – asthma, bronchitis

• Cedarwood (Cedrus atlantica) – bronchitis, coughs

• Clary sage (Salvia sclarea) – asthma

• Cypress (Cupressus sempervirens) – asthma, bronchitis

• Eucalyptus smithii – colds, flu, coughs, asthma

• Ginger (Zingiber officinale) – sinusitis, bronchitis

• Lemon (Citrus limon) – colds, flu, asthma

Complete Assignment 12. Assignments are listed on page 70 of this workbook.

Assignment 12 concludes Module Three and, upon completion of this assignment, you

will be ready to move onto Module Four!
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CHAPTER TWELVE REVISION SUMMARY:

The chapter revision summary is designed to help you re-cap the main points of the chapter in

preparation for the final examination paper. However, note that the final examination paper may

or may not include these points (and they may or may not be expanded upon). Therefore, it should

be used as a guideline only.

• The respiratory system is of great interest and importance to the aromatherapist because it is

one of the main routes of access for essential oils into the body.

• The respiratory system provides a route through which oxygen can enter the body.

• The respiratory system provides a route for the excretion of carbon dioxide from the body.

• There are various structures of the respiratory system, each with its own function in keeping

the system operating effectively.

• Disorders of the respiratory system include sinusitis, bronchitis, asthma, emphysema, and

pneumonia.

• Some essential oils are of benefit to disorders of the respiratory system, such as sinusitis,

colds, flu, asthma, and bronchitis.
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Assignments

For reading assignments, you might want to take your own notes for future reference. You do not

need to submit such notes to me for marking – it is for your own reference if you choose to do this.

1. Read Chapter 14 (The Skin) of Ross and Wilson Anatomy and Physiology in Health and

Illness in brief. Describe briefly the main structures that make up the dermis (few paragraphs).

Choose one disorder of the skin and write 2-3 paragraphs on it.

2. Read Chapter 6 (The Lymphatic System) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. Describe briefly the main structures of the lymphatic system (a few

paragraphs). Choose one disorder of the lymphatic system and write 2 –3 paragraphs on it.

3. Read pages 379 – 384 (Immunity) of Chapter 15 (Resistance and Immunity) in Ross and

Wilson Anatomy and Physiology in Health and Illness in brief. Explain briefly the function of

T-lymphocytes and B-lymphocytes (few paragraphs). Choose one disorder of the immune

system and write 2 – 3 paragraphs on it.

4. Which structures are found in the limbic system? (few paragraphs)

5. Read Chapter 9 (The Endocrine System) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. Take note of the main structures and functions of these structures

(no written answer required). Describe one disorder of the endocrine system in 2 -3

paragraphs.

6. Read Chapter 5 (The Cardiovascular System) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. Describe the structure of the heart and how blood flows in and out

of the heart (few paragraphs). Describe one disorder of the circulatory system in 2 -3

paragraphs.

7. Read Chapter 7 (The Nervous System) of Ross and Wilson Anatomy and Physiology in Health

and Illness in brief. What are the main structures of the nervous system (few paragraphs)? List

five disorders of the nervous system.

8. Read Chapter 18 (The Reproductive Systems) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. What are the functions of the male and female reproductive

systems? List five disorders of the reproductive systems (total).

9. Read Chapter 12 (The Digestive System) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. List the functions of the liver. Describe one disorder of the digestive

system in 2 -3 paragraphs.

10. Read Chapter 13 (The Urinary System) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. Describe the structure of the kidneys in 2-3 paragraphs. Describe

one disorder of the urinary system in 1-2 paragraphs.

11. Read the main points as listed in Chapter Eleven of the course and highlight them for further

reading. What are the functions of the musculoskeletal system? (few paragraphs). Describe one

disorder of the musculoskeletal system in 1 – 2 paragraphs.

12. Read Chapter 10 (The Respiratory System) of Ross and Wilson Anatomy and Physiology in

Health and Illness in brief. Describe the functions of each of the structures of the respiratory

system (a few paragraphs). List five disorders of the respiratory system.
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