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“. . . offers a beautiful bridge between the science of aromatherapy and esoteric application. Godfrey presents a truly holistic approach that explores how to support the whole self, from the physical to the emotional and spiritual.”

CANDICE COVINGTON, CERTIFIED AROMATHERAPIST, AUTHOR OF ESSENTIAL OILS IN SPIRITUAL PRACTICE, AND OWNER OF DIVINE ARCHETYPES

“A lovely book packed full of information about the form and function of the human body and the ways essential oils can interact with it. This book builds on the author’s previous work, Essential Oils for Mindfulness and Meditation, to create an invaluable guide for those who wish to understand essential oils and use them creatively and safely.”

SOPHIE OLSZOWSKI, PHD, DIRECTOR OF SPZ ASSOCIATES LTD.

“In times when most aromatherapists are going back to using simple recipes based on the biomedical paradigm, this book opens up another way of looking at topical applications and absorption dynamics. These areas are actually more complex than mechanical interpretation allows and require a book with a holistic, and even spiritual, background combined with scientific insight. It will surely build stronger relationships with the ‘whole body.’”

MARTIN HENGLEIN, NATUROPATH, AROMATHERAPIST, AND OSMOLOGIST
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Preface

Complementary medicine has come a long way since I was first introduced to it in the early 1970s. In those days, “alternative” medicine, as it was known, was generally dismissed by the medical community as a hippie or fringe philosophy. Today, however, complementary medicine has come into its own as a proven, science-supported, intensively studied, and well-documented healing modality, and I remain eternally grateful that I became aware of it as I stepped out into the world as a curious teenager.

Meditation, in particular, was my saving grace as I traversed life’s meandering path through the ups and downs and plateaus that present themselves on any journey. Though it is by no means a magic wand that instantly transports you to your “happy ever after,” it grounded me when I felt adrift, gave inspiration when I lacked it, and renewed me when I felt depleted. The experience of meditation lent me great appreciation for the subtle tenets that underpin many ancient healing systems, such as the existence of vital energy—élan vital, prana, chi, life force, or whatever you would like to call it—even if it is difficult to explain to people who demand tangible physical evidence as proof.

Today, through the advancement of technologies, we are (re)discovering amazing insights about how the world works, about the body’s incredible capacity to heal and self-regulate, and, significantly, about the resonant omnipresence and influence of vital energy, which permeates everything from the atom to all that is manifest in the world and universe (thanks to Albert Einstein, Stephen Hawking, and many others for their pioneering research). These insights verify and uphold the foundational dynamics established by the world’s ancient healing modalities.

According to quantum physics, the invisible, immaterial realm has far more influence over us than the material realm; space, in fact, is not empty but alive with energy. Epigenetic research demonstrates that our conscious thoughts, unconscious beliefs, and emotions shape our biological development. That is, our internal response to our environment regulates our genetic expression. Neuroplastic research confirms that our brains are constantly being shaped and reshaped by our experiences. The structure and organization of the brain changes as we experience, learn, and adapt, and our neural pathways are reinforced by repetitive thoughts, attitudes, and actions. In this sense, we literally become the manifestation of what we think and do. It is an incredibly empowering realization.

What if there was a way to intentionally guide our internal response and thus make manifest positive changes we wish to realize in our bodies, psyches, and spirits? In fact, that is the subject of this book: using essential oils, which have uniquely powerful and holistic interactions with the human body, to benefit us physiologically, psycho-emotionally, and spiritually.

Everything in the universe, material or immaterial, resonates, or vibrates, including our thoughts. In a state of healthy function, the whole body resonates at a collective average electromagnetic wave or vibrational frequency of between 62 and 90 MHz; at this frequency the body is able to maintain resilience to disease and optimum health and wellness. American scientist and inventor Royal Rife (1888–1971) was an early proponent of the idea that vibrational frequencies had direct connections to our health. According to Rife, an average vibrational frequency below 61 MHz sees the body’s resilience weaken and the immune system compromised, rendering it susceptible to disease, viral invasion, and chronic illness. Disease starts at 58 MHz; the body is vulnerable to cancer at 42 MHz. The higher our resonant frequency, therefore, the healthier, more resilient, and able to recover from trauma we are.

The body’s vibrational frequency is positively influenced by many factors, such as the quality and substance of our food. Good-quality, nutritionally rich, organic food raises our vibrational frequency. Processed and canned foods, however, have no vibrational input. Laughter, happiness, positive thoughts and attitude, good-quality sleep, relaxation, meditation, yoga, and exercise also increase and sustain the body’s vibrational frequency. The clarity of thought, mental alertness, positive mood, and good energy levels that result from these positive lifestyle choices are indicators of not just our body’s state of health but also our vibrational frequency.

Like foods, which have nutritional components that we can isolate, identify, and measure, essential oils have chemical constituents that we can isolate, identify, and measure and that have measurable effects on human physiology. Good-quality essential oils are valued not just for their wonderful aromatics but also for their antimicrobial, immune-supportive, 
and restorative actions. We know that essential oils’ molecules, when inhaled, trigger powerful effects in the brain, particularly in relation to the limbic system. We know that essential oils bring a host of healing benefits to the skin, and also that they readily penetrate the skin, bringing those benefits to the entire body via the circulatory system. But also like foods, essential oils bring a positive resonant frequency to the body. They elevate us, not just physically but vibrationally. They have a multidynamic effect on the body.

Through my practice, I have observed that essential oils are incredibly 
potent. Even very small amounts of essential oils procure meaningful physiological and psycho-emotional responses. In this book, we’ll explore those responses and the very wide spectrum of essential oil qualities, from their very basic actions and scents to their interplay with the subtle energies of colors, gemstones, and chakras, all in the service of supporting, maintaining, and restoring our well-being.

My hope is that readers will come away from this book with a deeper appreciation for and understanding of the multisensory, multidynamic actions and energies of essential oils, and with a foundational knowledge of how to apply essential oils for holistic health—in body, mind, and spirit.

Happy journeys!
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Her face shone with all the colors of a diamond in sunlight as they wooshed over the Rainbow Bridge. This bridge straddled space between silvery-blue Uranus and the darkness of Saturn. This was the gateway to a peaceful resting place before the final journey back to earth because, surely, by now, she had been away long enough. Here, it was like inside a kaleidoscope. There were so many colors and patterns, all very strong yet gentle at the same time. There were wonderful fragrances too. It was like walking through a perfume shop or scented garden. Issie sensed loving presences, though she saw no one. . . . It seemed as though these presences had been hurt themselves, so they knew how it felt to be wounded. They had learned how to heal themselves, so they could teach others.

CAROLINE MAYALL,
SUNSHINE AND MOONBEAMS STORIES
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Introduction

Go to your fields and your gardens, and you shall learn that it is the pleasure of the bee to gather honey of the flower,

But it is also the pleasure of the flower to yield its honey to the bee.

For to the bee a flower is a fountain of life,

And to the flower a bee is a messenger of love,

And to both, bee and flower, the giving and the receiving of pleasure is a need and an ecstasy.

KAHLIL GIBRAN, “ON PLEASURE”

This book provides a comprehensive overview of the protective, restorative, “scentual” qualities and properties of essential oils and their role as guardians of wellness and well-being. It is aimed at those who are interested in using essential oils in their everyday lives, and it also serves as a useful reference guide for students, health-care professionals, and any therapists who wish to apply essential oils safely within their practice. Much of the information is presented in the form of tables, charts, and diagrams for ease of reading and usage.

We’ll begin with an overview of the body’s anatomy and functional systems so that the reader may understand how the body absorbs and eliminates essential oils, how they may provoke an emotional and/or physiological response, and how to appropriately apply them. Then we’ll move on to safety concerns, a protocol for creating effective essential oil blends, and the multidynamic qualities and characteristics of essential oils, including their subtle elements and energies.

Some information inevitably crosses over from my first book, Essential Oils for Mindfulness and Meditation, particularly in relation to safe practice. This book, Essential Oils for the Whole Body, exponentially “grows” the reader’s knowledge and understanding of essential oils. You’ll find here more detail, deeper insight, and broader guidance for the application and healing potential of aromatherapy. My hope is that this book can be your go-to handbook for the appropriate and effective application of essential oils in healing therapies.

The Serenity Essential Oils

Of the 400 aromatic species used as essential oils, I have designated fifteen as Serenity Essential Oils. They are among the least hazardous and most helpful essential oils, and they complement and support one another’s properties well, from encouraging a sense of calm, focus, and concentration during meditation and relaxation techniques to invaluable antimicrobial, skin-soothing, and rejuvenating properties. Indeed, as a group, these fifteen essential oils serve as a well-rounded, comprehensive, and powerful tool kit for healing and aromatherapy.

The Serenity Essential Oils are:

Cajeput (Melaleuca cajuputi)

Carrot seed (Daucus carota)

Chamomile, German and Roman (Matricaria recutita, Anthemis nobilis)

Cypress (Cupressus sempervirens)

Frankincense (Boswellia carterii, B. sacra)

Galbanum (Ferula galbaniflua)

Geranium (Pelargonium graveolens, P. × asperum)

Lavender, English and spike (Lavandula angustifolia, L. latifolia)

Mandarin (Citrus reticulata)

Patchouli (Pogostemon cablin)

Petitgrain (Citrus aurantium var. amara)

Rose otto (Rosa × centifolia, R. × damascena)

Spikenard (Nardostachys jatamansi, N. grandiflora)

Tea tree (Melaleuca alternifolia)

Vetivert (Vetiveria zizanioides)

There are three types of mandarin (red, yellow, and green). While their qualities are all very similar, my personal preference is for green; I find its perfume notes and qualities lend themselves well to the other Serenity Essential Oils. Therefore, you will notice that I refer to green mandarin in the lists and charts. You can, of course, use the other types of mandarin if you prefer.

Pure rose otto essential oil is very expensive to produce. It is, however, 
available for purchase as a 5% blend diluted in jojoba oil. While my preference 
is to use pure essential oils, I do, in the case of rose, include information 
about rose absolute too. As you will discover, absolutes contain residues of the 
solvent used to extract essential oil from the plant material (in this case, petals), and are thus prone to cause sensitization. For this reason, my preference is definitely to use pure rose otto essential oil for skin care preparations (in massage oils, creams, and lotions, for example). However, rose absolute exudes beautiful notes that work equally well psycho-emotionally, when diffused and when making aesthetic perfumes, and aids affordability too, as it’s less expensive to purchase. In either case, rose is very highly perfumed, so can be used in extreme moderation.
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Anatomy
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Building Blocks of the Human Body

This chapter provides a brief foundational description of the body and its various systems, starting, of course, with the cell, the basic building block of the human body. Knowing how the body develops and functions as an interactive unit, you will have a better understanding of how essential oils behave and how their molecules are absorbed and interact within the body.

Cells are the smallest unit of life, but atoms are the smallest unit of matter. Matter (which is defined as physical substance) consists of various types of particles, the most familiar being the electron, the proton, and the neuron. These subatomic particles variously combine to form atoms. Atoms with the same kind of constituent arrangement of particles group together to form unique elements: there are more than a hundred different kinds of atoms, creating more than a hundred different unique chemical elements. A combination of atoms forms molecules. Atoms and/or molecules can come together to create a compound. Cells consist of an array of large molecules. But how does this relate to the formation of the human body? Let’s take a closer look.

Building the Human Body

ATOMS


	The basic building block of everything.

	The smallest unit of matter that participates in chemical reactions; 
	cannot be naturally broken down without release of an electrically charged 
	particle; cannot be subdivided without destroying its identity.

	Arranged as a central nucleus surrounded by electrons.

	Central nucleus is made up of two particles: protons and neutrons.

	Electrons have a negative charge. Protons have a positive charge. Neutrons carry no charge. In an atom with an equal number of electrons and protons, the negative and positive charges cancel each other out.

	Electrons, protons, and neutrons are known as subatomic particles.

	The mass number of an atom is the total number of neutrons and protons it contains.

	The nucleus of an atom is extremely small; atoms comprise mainly empty space.

	Atoms measure approximately one hundred millionth of a centimeter in diameter.
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ELEMENTS


	The simplest substances.

	Cannot be broken down into a simpler form capable of independent existence as observable matter.

	Made up completely of atoms of only one kind.

	Basic substances from which all others derive, built up by chemical combination.

	Ninety-two elements occur naturally (twenty less stable elements have been created through nuclear physics); all elements are set out and represented on the periodic table.

	The elements carbon, hydrogen, oxygen, and nitrogen make up 96 percent of all living things.
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MOLECULES


	Simplest unit of a chemical compound that can exist in a free state, consisting of two or more atoms held together by chemical bonds.

	Two types: homonuclear molecules consist of atoms of a singular chemical element—e.g., molecular oxygen (O2, or two oxygen atoms joined together); 
	heteronuclear molecules consist of more than one element—e.g., water (H2O, or two hydrogen atoms joined with an oxygen atom).
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COMPOUNDS

	Chemical substances whose molecules are made up of two or more different elements that have become chemically bonded or joined together. For example:


Water (H2O) is a compound of the elements hydrogen and oxygen. Carbon dioxide (CO2) is a compound of the elements carbon and oxygen.

Table salt (NaCl) is a compound of the elements sodium and chlorine.

	When elements are joined to form a compound, the atoms that comprise them lose their individual properties and the compound takes on its own unique and defined chemical structure.


 

THE MAIN CHEMICAL ELEMENTS FOUND WITHIN THE BODY



	ELEMENT (CHEMICAL SYMBOL)
	PERCENTAGE OF TOTAL BODY MASS



	
Oxygen (O)
	
65.0



	
Carbon (C)
	
18.5



	
Hydrogen (H)
	
9.5



	
Nitrogen (N)
	
3.2



	
Calcium (Ca)
	
1.5



	
Phosphorus (P)
	
1.0



	
Potassium (K)
	
0.35



	
Sulfur (S)
	
0.25



	
Sodium (Na)
	
0.2



	
Chlorine (Cl)
	
0.2



	
Magnesium (Mg)
	
0.1



	
Iron (Fe)
	
0.005






	TRACE ELEMENTS (CHEMICAL SYMBOL)
	PERCENTAGE OF TOTAL BODY MASS



	Aluminium (Al), boron (B), chromium (Cr), cobalt (Co), copper (Cu), fluorine (F), iodine (I), manganese (Mn), molybdenum (Mo), selenium (Se), silicon (Si), tin (Sn), vanadium (V), zinc (Zn)
	0.195–0.2





CELLS

Molecules combine to form cells, which are the smallest 
functional units of the body (they are too small to be seen with the naked eye). 
Humans are made up of eukaryotic cells, meaning that our cells contain a nucleus and organelles. (Prokaryotic cells, in contrast, do not contain a nucleus and organelles. These types of cells are typical of bacteria.) The mitochondria organelles within a eukaryotic cell convert nutrients into energy. Specialized types of cells perform specific functions and relay information to one another.


	
Exocrine cells secrete fluids such as sweat and enzymes.

	
Epithelial cells on the skin’s surface and within the body provide protection and absorb nutrients.

	
Endocrine cells secrete hormones into the bloodstream.

	
Blood cells deliver oxygen throughout the body; they also aid in the elimination of waste and fight infection.



Cellular metabolism, sometimes called cellular respiration, is the process by which cells consume and release energy. During the process of cellular respiration, molecules (nutrients) are broken down into smaller units to release and convert biochemical energy into adenosine triphosphate (ATP). Glucose is the main nutrient to fuel this process. Carbohydrates, amino acids, and fatty acid molecules are also used but to a lesser extent. Energy released as a result of this process is used to power cellular activity, and some is stored.

Oxygen potentiates cellular respiration by helping to create and transport energy in its molecules. Water helps as well; cells are 65 to 90 percent water, and drinking sufficient water can help keep them functioning at optimal levels.

The Structure of the Cell

A cell consists of a plasma membrane, inside which are a number 
of organelles floating in a watery fluid called cytosol. The inner aspect, contained within the plasma membrane but not part of the nucleus, is known as the cytoplasm.

Organelles are structures within a cell that perform highly specialized functions. They include the following:


	
Nucleus—storehouse of the organism’s genetic material in the form 
	of DNA.

	
Mitochondria—the energy powerhouse of the cell; they produce ATP 
	and regulate cell metabolism.

	
Ribosomes—facilitate protein synthesis.

	
Endoplasmic reticulum—facilitates the transport of materials 
	within the cell.
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The basic structure of a human cell


	
Golgi apparatus—facilitates the modification and transport of 
	proteins within the cell.

	
Lysosomes—contain digestive enzymes to break down waste, 
	including dead cells.



 

Integrity of the organism is maintained partly by cell division; as cells die, they are continuously replaced with new ones. This process occurs in two ways: mitosis and meiosis.


	
Mitosis: Each chromosome in a cell nucleus divides into two. The nucleus then divides to contain each set of chromosomes, 
and this is followed by division of cytoplasm, organelles, and then cell 
membrane to produce two identical cells. Through mitosis, the body produces new 
cells for growth, repair, and the replacement of older cells. Some cells are 
replaced rapidly (over thirty to ninety minutes, in some instances); for 
example, hair, skin, fingernails, taste buds, and the lining of the stomach 
are replaced constantly at a rapid rate throughout life. On the other hand, 
brain cells and nerve cells in the central nervous system are often reproduced only in the first few months of life.

	
Meiosis: When division occurs in reproductive cells, the number of chromosomes is reduced to half in each new cell: the ovum 
(female egg cell) and the spermatozoon (male sperm cell). The union of an ovum 
and spermatozoon (fertilization) creates a single cell, called the zygote. The 
zygote rapidly divides (mitosis) and multiplies, and each new cell created 
through this process possesses the same genetic makeup as the originating zygote cell. In this way a new organism is created containing equal amounts of genetic material from the ovum and the spermatozoon.






BODY TISSUES

Cells in the body come together to form tissues with specific functions. There are four basic types:


	
Epithelial tissue, a membrane-like tissue, covers free surfaces and lines cavities and tubes in the body.

	
Connective tissue can be semisolid and jelly-like or dense and rigid, depending on the function of the tissue. As its name implies, connective tissue serves to connect (enlace, support, or sheathe) other tissues. It is found in all organs of the body and within blood.

	
Muscle tissue is contractile, meaning it can shorten and allow movement.

	
Nervous tissue, the main tissue of the nervous system, conveys electrical impulses to and from the brain and throughout the body.






ORGANS

Different tissues are grouped together to form organs, which have specific functions and usually recognizable shapes—consider, for example, the stomach, heart, liver, lungs, and brain. Organs are grouped together to form physiological systems with specific functions. For example, the digestive system comprises tubing that originates at the mouth and ends at the anus, with connection to supporting organs such as the gallbladder, liver, and pancreas, and is responsible for breaking down and absorbing nutrients from food.

Cell

(the smallest functional unit)
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Tissue

(epithelial, connective, muscle, nervous)
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Organs

(brain, heart, lungs, liver, gallbladder, kidneys, stomach, pancreas, spleen, duodenum, large and small intestines, colon, uterus, ovaries/testes)
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Organ systems

(integumentary, skeletal, muscular, nervous, endocrine, cardiovascular, lymphatic, immune, respiratory, digestive, urinary, excretory, reproductive)




THE ORGAN SYSTEMS OF THE BODY

Integumentary System

Components/Organs

The integumentary system is the skin and the structures derived from it, such as hair, nails, sweat glands, and oil glands. It is composed mainly of two layers: the epidermis and dermis.

The epidermis is the superficial layer of the skin. It contains melanocytes that contribute to the absorption of UV light and the color of the skin (and also the hair and iris of the eye). It also contains keratinocytes; these cells produce keratin, a fibrous protein that strengthens the skin, hair, and nails. The epidermis can itself be broken down into its component layers:


	
Stratum corneum: Twenty-five to thirty layers of dead skin cells, which are constantly being shed. (These superficial layers of skin help prevent the penetration of microbes and dehydration of underlying tissues.)

	
Stratum lucidum: Three to five layers of flattened keratinocytes; present only in the skin of the fingertips, palms, and soles of the feet.

	
Stratum granulosum: Three to five layers of flattened keratinocytes in which organelles are beginning to degenerate.

	
Stratum spinosum: Eight to ten rows of many-sided healthy keratinocytes, formed as a result of cell division in the stratum basale.

	
Stratum basale (also called 
stratum germinativum): This basal or deepest layer is composed of a single row of cuboidal or columnar keratinocytes. New skin cells are made in this layer.
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Layers of the epidermis

The dermis, or “true skin,” contains adipose tissue (fat), blood vessels, lymph vessels, nerve endings, sweat glands, and hair follicles (see diagram). It is thickest on the heels of the palms and the soles of the feet, and thinnest on the eyelids and skull. Comprised of collagen fibers, the dermis is tough and elastic; however, it can rupture when overstretched, leaving permanent stretch marks (for example, in pregnancy, obesity, or muscle building).

Function


	Protects the body and internal organs.

	Acts as a barrier against pathogens (bacteria and viruses).

	Offers some protection against UV light.

	Offers limited absorption properties—e.g., some fat-soluble substances (like 
oxygen, carbon dioxide, steroid hormones, and vitamins A, D, E, and K), resins and some essential oils, organic solvents (e.g., paint thinner), and salts of heavy metals (such as lead, mercury, or nickel).

	Assists in the formation of vitamin D.

	Assists the regulation of body temperature.

	Eliminates metabolic wastes (via sweat).

	Detects and relays sensory information, such as touch, pressure, pain, warmth, and cold.



Skeletal System

Components/Organs

The skeletal system includes not just the 206 bones of the human 
body but also its cartilage and ligaments. Bones are about 20 percent water, 30 
to 40 percent organic material, and 40 to 50 percent inorganic material (mineral salts, mainly calcium and phosphorus).

Function


	Supports and maintains the body’s structure (framework).

	Protects vital organs.

	Aids body movements by giving leverage to muscle attachments.

	Produces red and white blood cells within red marrow; stores fat in yellow marrow.

	Stores minerals (calcium phosphate, calcium carbonate, phosphorus, magnesium, sodium) in bone tissues.



Muscular System

Components/Organs

Muscle cells are organized and develop into different types of muscular tissue (some microscopic), as follows:


	Myofilaments (formed from the proteins actin and myosin)

	Myofibrils (muscle fibers)

	Fasciculi (muscle bundles)

	Muscles and muscle groups (e.g., the biceps in the upper arm, and the rhomboids major and minor in the upper back)



Muscle fibers form different types of muscle structures depending on their location and function:


	
Smooth muscles form the walls of hollow organs (e.g., the stomach, bladder, and blood vessels) and facilitate the transportation of materials, moving them along or restricting their flow.

	
Cardiac muscles are an involuntary, striated muscle fibers that forms the walls of the heart.

	
Skeletal muscles are attached to bones or related structures and stimulated by nerve impulses to move the skeleton.



Function


	Allows external mobility—that is, moving the body, whether lifting a finger, shifting in your seat, or running.

	Allows internal mobility—that is, movement resulting from contraction of smooth muscle, like peristalsis of the intestines.

	Controls posture, stabilizing the body.

	Generates heat through muscle contraction and movement—when the body becomes cold, muscles contract rapidly (shivering) to produce heat to maintain a suitable core temperature.



Nervous System

Components/Organs

The nervous system is one of the two specialized control centers (the other being the endocrine system) that mediate body processes in order to maintain homeostasis. It is the master control and communication system and consists of two main parts: the central nervous system and peripheral nervous system.


	
The central nervous system (CNS), comprising the brain and spinal cord, is concerned with interpreting incoming sensory information and issuing instructions in the form of motor responses, as well as being the control center for thoughts and emotions.

	
The peripheral nervous system (PNS) comprises all the nerves that branch off from the brain and spinal cord and extend throughout the rest of the body. There are forty-three pairs of PNS nerves: twelve pairs of cranial nerves and thirty-one pairs of spinal nerves. The PNS is divided into two distinct functional aspects: the
	somatic nervous system (which controls voluntary movement of skeletal muscles) and the 
	autonomic nervous system (which controls involuntary impulses to smooth muscle tissue).



The autonomic nervous system is further divided into the sympathetic nervous system and the parasympathetic nervous system, which operate complementarily with each other. The sympathetic system stimulates, while the parasympathetic system calms or reduces. For example, when we are faced with a threat, fear stimulates the sympathetic nervous system to release hormones that increase the heart rate and focus mental alertness. Then, once the perceived threat is no longer prominent, the parasympathetic nervous system releases hormones that counterbalance this reaction, slowing the heart rate to restore a normal functional state of physiological calmness and equilibrium.

Function


	Provides sensory input: sensory receptors, like olfactory receptor neurons, detect and respond to stimuli (internal or external) such as pressure, temperature, and motion.

	Interprets and responds to stimuli: the nervous system interprets sensory information and responds by sending nerve impulses, causing muscular contractions or glandular secretions.

	Controls higher mental functioning and emotional responsiveness: the nervous system is responsible for mental processes, such as cognition and memory, and emotional responses, such as joy, anger, frustration, anxiety, excitement, and fear.



Essential oils, especially when applied in conjunction with appropriate touch through massage (including self-massage), regulate and calm the nervous system by provoking positive parasympathetic nervous system responses.

Endocrine System

Components/Organs

The second major control and communication system of the body, the endocrine system governs the glands of the body that produce hormones to regulate such processes as growth, development, metabolism, sleep, and mood. Its structures include:


	The glands—pituitary, pineal, thyroid, parathyroid, thymus, adrenals, pancreas, and gonads

	The products of the glands—that is, hormones

	The feedback loops by which the body modulates hormone release to maintain homeostasis



Function


	Produces and secretes hormones.

	Regulates physiological activities such as growth, development, and metabolism.

	Helps the body adapt during times of stress—for example, through release of glucocorticoids, including cortisol, from the adrenals to help mediate the stress response)—e.g., during infection, trauma, dehydration, emotional stress, or starvation.

	Contributes to the process of reproduction.



Cardiovascular, Lymphatic, and Immune Systems

The body is mostly fluid, which varies in its composition depending on its location and function within the body. For example:


	
Extracellular fluid is situated between the cells.

	
Interstitial fluid is located between tissues.

	
Plasma is located within the blood.

	
Lymph circulates through the lymphatic system.



The cardiovascular, lymphatic, and immune systems all have their basis in the body’s fluids. The cardiovascular system pumps blood around the body to circulate oxygen, nutrients, and hormones to tissues and organs. The lymphatic system is a one-way drainage system designed to remove excess fluid from the body’s tissues, and it works complementarily with the cardiovascular system. Both systems support immunity.

The cardiovascular system comprises:


	
Blood: This liquid connective tissue brings nutrients and oxygen to body tissues. It consists of plasma, platelets, and white and red blood cells.

	
Blood vessels: Arteries carry blood away from the heart, while veins carry blood back to the heart. Threadlike capillaries have thin, semipermeable walls and spread throughout the body’s tissues. They provide oxygen and nutrients to the surrounding tissue and remove cellular waste from interstitial fluid.

	
Heart: The heart contains four hollow chambers (two atria, two ventricles) that function as a double pump: the right-hand pump forces deoxygenated blood to the lungs (for gaseous exchange, releasing carbon dioxide and absorbing oxygen), while the left-hand pump forces oxygen-rich blood to the rest of the body.



The lymphatic system is a circulatory system that removes fluids and proteins that have escaped from cells and tissues and returns them to the blood, in the process filtering out waste. It comprises:


	
Lymph: the fluid carried by the lymph system

	
Lymphatic vessels: the vessels that transport lymph throughout the body

	
Lymphoid tissues: glands and nodes that filter lymph; they tend to be clustered in the neck, armpits, abdomen, groin, and elbow and knee joints

	
Lymphoid organs: the tonsils, adenoids, spleen, and thymus, which filter lymph and produce immune cells—T cells from the thymus, for example, and lymphocytes from the spleen



Transportation of lymph depends entirely on pressure to the vessel walls, which is initiated by physical pressure, the milking action of skeletal muscle contraction, or changes in pressure in the thorax and abdomen during breathing. In other words, exercise, massage, and deep breathing stimulate the lymphatic system.

Function of the Cardiovascular System


	Transports respiratory gases (e.g., oxygen, carbon dioxide).

	Transports nutrients from the digestive tract.

	Transports antibodies, waste materials, and hormones from endocrine glands.

	Transports heat from active muscles to the skin, where it dissipates (via perspiration, vasodilation), facilitating temperature regulation.

	Supports immune function by circulating white blood cells.

	Supports immune function by transporting pathogens and impurities to filtration sites.

	Prevents hemorrhage and loss of body fluids through blood clotting (platelets clumping together).



Function of the Lymphatic System


	Drains excess interstitial fluid from the tissues, returning it to the cardiovascular system, thereby maintaining blood volume and pressure and preventing swelling (edema).

	Transports fatty acids, fats (chyle), and some vitamins from the digestive tract to the blood.

	Returns proteins and cellular debris that have escaped from the blood back into general circulation.

	Transports white blood cells to and from the lymph nodes; transports antigen-presenting cells (APCs), such as dendritic cells, to the lymph nodes, where an immune response is stimulated.

	Supports the immune response through filtration and destruction of disease organisms via lymphocytes and antibodies.



Respiratory System

Components/Organs

Together with the cardiovascular system, the respiratory system ensures the constant supply of oxygen to body tissues and the elimination of carbon dioxide. Without oxygen, cells die (within five minutes). With too much carbon dioxide in the blood, the body’s pH becomes acidic, beginning a chain of bad reactions. For these reasons, respiration is vital to homeostasis. The system consists of the following:


	
Nasal cavity: Hollow space inside the nose and skull terminating in the throat. It is lined with hairs and a mucous membrane and its function is to condition air—that is, to warm, moisten, and filter it—before it reaches the lungs.

	
Pharynx (throat): Muscular tubing (shared with the digestive tract) extending from behind the nasal cavity to the back of the oral cavity and down to the laryngopharynx. 
It contains the tonsils, lymphatic organs that support the immune system by 
protecting against inhaled or ingested pathogens.

	
Larynx (voice box): 
The upper part of the trachea formed by cartilage and containing the vocal cords (bands of elastic ligaments attached by skeletal muscle to the rigid cartilage of the larynx).

	
Trachea (windpipe): A membraneceous tube supported by rings of cartilage extending from the larynx to the upper chest, where it divides into the right and left bronchi. It conveys air into and out of the lungs.

	
Bronchi: Large, tube-like air-conducting passageways, reinforced with cartilage, leading from the trachea to each lung, where they branch out like tree roots, forming smaller bronchioles.

	
Alveoli: Tiny, very thin sacs, comprising a blend of epithelial and elastic connective tissue, attached to the ends of the bronchioles and surrounded by a network of capillaries. Here gaseous exchange takes place: carbon dioxide leaves the blood, passing from the capillaries to the alveoli, and oxygen enters it, passing from the alveoli to the capillaries. There are approximately 300 million alveoli, which provide a collective surface area of around 1,000 square feet.

	
Lungs: The highly elastic and spongy organs of respiration. The right lung has three lobes, and the left lung two (to accommodate 
space in the chest for the heart). Serous membranes line the external surface of 
each lung, and both are encased by the pleural membrane, which secretes a thin 
serous fluid that minimizes friction and allows easy movement of the lungs during respiration.

	
Respiratory diaphragm: The main muscle of respiration, a dome-shaped muscular band that is attached to the lower ribs and spine and separates the thoracic cavity from the abdominal cavity.



Function


	Permits respiration and gaseous exchange of carbon dioxide and oxygen.

	Allows vocal sounds: air exhaled from the lungs flows through the vocal cords, which, when consciously controlled, produces sound.

	Enables the sense of smell: air drawn up through the nose comes into contact with the olfactory epithelium, initiating the olfactory process (see chapter 2).



Digestive System

Components/Organs

Digestion is the process by which food molecules are broken down (refined) into usable units in preparation for assimilation by the body. Usable nutrients are delivered to vital organs via the circulatory system; unusable waste products are excreted as feces. The digestive system follows the path of the alimentary canal, or gastrointestinal tract, a long hollow tube that begins at the mouth and ends at the anus. It includes the following:


	Mouth

	Esophagus

	Stomach

	Small intestine (divided into the duodenum, jejunum, and ileum)

	Large intestine (a.k.a. the colon)

	Rectum

	Anus



The liver, gallbladder, and pancreas play important roles in the digestive system. Among other things, they do the following:


	
Liver: Processes nutrients from food; produces bile, which breaks down fats in foods; stores energy from food in the form of glycogen.

	
Gallbladder: Stores bile produced by the liver and secretes it into the small intestine as needed.

	
Pancreas: Secretes enzymes that break down food into the small intestine; secretes insulin into the bloodstream, which helps the body regulate blood sugar levels as it metabolizes food.



Function


	Converts food into nutrients and energy for the body.

	Allows the absorption and assimilation of nutrients from food.

	Filters and eliminates indigestible materials and waste products of digestion and other body processes.



Urinary/Excretory System

Components/Organs

The excretory system integrates the urinary system with all the other excretory organs of the body. The urinary system includes the following:


	
	Kidneys

	
	Ureter and urethra

	
	Bladder



But urine is not the only vehicle by which waste leaves the body. Other components of the body’s excretory system include the following:


	Integumentary system (sweat from the skin)

	Digestive system (feces)

	Respiratory system (heat and carbon dioxide)

	Eyes (tears), nose (mucus), ears (earwax)



The bean-shaped kidneys, situated to the left and right in the upper lumbar region of the spine, filter metabolic waste, excess ions, and chemicals from the blood as it passes through. They dump these wastes into the urine and feed it to the ureters, ducts that convey urine to the bladder for storage and then excretion through the urethra.

Function


	Filters metabolic waste from blood and excretes it in urine (and sweat, mucus, tears, et cetera).

	Regulates blood pH by monitoring and controlling levels of hydrogen and bicarbonate ions in the blood, filtering them out and allowing reabsorption as needed.

	Continually monitors and manages blood pressure, secreting or releasing enzymes to stimulate vasoconstriction (contraction of the muscle wall of blood vessels) and controlling the balance of fluid through retention or excretion to manage blood volume.



Reproductive System

Components/Organs

The reproductive system consists of the following:


	Gonads (ovaries in females, testes in males)

	Ducts (fallopian tubes in females, spermatic ducts in males)

	Gametes (ova in females, spermatozoa in males)

	Reproductive organs (uterus and vagina in females, penis and prostate gland in males)



Gonads are reproductive glands, located in the pelvic cavity in women and scrotum in males, that produce gametes (specialized sex cells) capable of fusing together to form a new organism (that is, fusion of the female ovum and the male spermatozoon to form an embryo). Gonads also release hormones that stimulate and regulate reproductive and other bodily processes, such as the growth and development of primary sex organs (genitalia) and secondary sex characteristics. For example:


	
	In males, the testes release testosterone, which produces an increase in body hair (especially facial, underarm, abdominal, chest, and pubic) and increased size and mass of muscles, bones, and vocal cords.

	
	In females, the ovaries release estrogen, which stimulates the development of breasts and widening of the hips, increases body fat distribution (especially in the hips, thighs, buttocks, and breasts), and initiates the process of menstruation.



Function


	Propagates the species by producing offspring.

	Defines male and female physiology and characteristics.

	Releases pheromones to stimulate sexual attraction to enhance the possibility of reproduction.
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