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Basic Anatomy, Physiology and Skin Course for Body 

Artists Workbook 

 

Suggested video: Anatomy and Physiology (Bozeman Science) https://youtu.be/y2N_b0qwvxY 

The cell has membrane, nucleus, and cytoplasm (between the two). The cell nucleus contains genetic material and 

regulates the activities of the cell. It determines how the cell will function, as well as the basic structure of that cell. 

The tissue is formed by a group of cells that have similar structure and that function together as a unit. Types of body 

tissues include epithelial, connective, muscular, and nervous tissues. 

Epithelial tissue forms the covering of all body surfaces, lines body cavities and hollow organs, and is the major tissue 

in glands. 

Connective tissue binds structures together, forms a framework and support for organs and the body as a whole, 

stores fat, transports substances, protects against disease, and helps repair tissue damage. 

Muscle tissue is composed of cells that can shorten or contract in order to produce movement of body parts, and 

provide body heating. 

Nervous tissue is responsible for coordinating and controlling many body activities (sends information and commands 

between nervous system and body organs). 

Check your understanding: What are the cells? What are the tissues? 

 

Integumentary system (skin) 

Please watch the following videos on YouTube, from Khan Academy: 

1. Meet the skin!  Integumentary system physiology  https://youtu.be/4zKjzl0futI  

2. What is skin? (Epidermis) https://youtu.be/TjYbFdSY0LA  

3. What lies beneath the epidermis? (Dermis and Hypodermis) 

https://youtu.be/Vn-tOBUvnD8  

4. Where do our nails and hair come from? https://youtu.be/RD0waXH62AI  

5. What's in sweat? (Holocrine, Apocrine, Merocrine Glands) 

https://youtu.be/A44_Sqifi0U   

 

The integumentary system consists of the skin, hair, nails, and glands. Its main 

function is to act as a barrier to protect the body from the outside world. It also 

functions to retain body fluids, protect against disease (together with the immune 

system), eliminate some waste products, and regulate body temperature. The skin 

is one of the first defense mechanisms in your immune system.  Immune cells in 

the skin provide the first line of defense against infections. Helps to synthesize and 

https://youtu.be/y2N_b0qwvxY
https://youtu.be/4zKjzl0futI
https://youtu.be/TjYbFdSY0LA
https://youtu.be/Vn-tOBUvnD8
https://youtu.be/RD0waXH62AI
https://youtu.be/A44_Sqifi0U
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absorb vitamin D. Allows certain substances to enter the bloodstream 

through the capillary networks (nitroglycerin, nicotine patches).  It 

regulates your body temperature (hairs on the skin trap more warmth, 

sweat glands secrete sweat onto the surface of the skin to increase heat 

loss by evaporation). The nerves in the skin provide the sense of touch. 

Subcutaneous fat beneath the skin acts as a shock absorber and helps to 

protect the body from trauma. 

The skin, the integumentary system’s organ, is composed of the 

epidermis (epithelial tissue) and dermis (connective tissues), with an 

underlying hypodermis (that is technically not part of the skin organ).  

The epidermis (or epithelial layer) is made up of four or five distinct 

layers (strata), depending on the region of the body. From deep to 

superficial, they are named the stratum basale, stratum spinosum, 

stratum granulosum, stratum lucidum, and stratum corneum. The 

stratum lucidum is unique to areas like the palms of the hand (palmar 

surfaces) and soles of the feet (plantar surfaces), where the skin is thicker 

than it is in the rest of the body.  

The dermis is made up of two distinct layers of connective tissue. The 

papillary layer is made up of areolar connective tissue and the underlying 

reticular layer is composed of dense irregular connective tissue. This is 

where the blood vessels and nerves are found. 

The hair is made of a tough protein called keratin. A hair follicle anchors each hair into the skin. The hair bulb forms 

the base of the hair follicle. In the hair bulb, living cells divide and grow to build the hair shaft. Blood vessels nourish 

the cells in the hair bulb. The hair on the head protects it from the sun and from heat loss; and hair in the nose and 

ears and around the eyes (eyelashes) defends the body by trapping dust particles that may contain allergens and 

microbes. Hair on the eyebrows prevents sweat and other particles from bothering the eyes. Hair also has a sensory 

function due to innervation of the hair papilla.  

The fingernails and toenails are clear, hard derivatives of the stratum corneum. They are composed of very thin, dead, 

scale like cells, densely packed together and filled with parallel fibers of hard keratin. 
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The glands in the integumentary system are: Eccrine Sweat (Sudoriferous) Glands, Apocrine Sweat Glands, and 

Sebaceous Glands. When the body becomes overheated, sweat is produced to cool the body’s temperature and 

prevent overheating.  

Eccrine glands are present throughout the skin surface, especially on the palms of the hand, the soles of the feet, and 

the forehead. Like hair and nails, they are derived from the epidermis. They are coiled glands that lie in the dermis, 

with the duct opening to a pore on the skin surface, where the sweat is released (although some may open into hair 

follicles, like sebaceous glands). The sweat released by eccrine sweat glands is mostly water, with some salt, 

antibodies, traces of metabolic waste, and a microbe-killing compound called dermcidin. The main function of eccrine 

sweat glands is to help regulate body temperature through evaporation. Eccrine glands are controlled by the 

sympathetic division of the autonomic nervous system. The sympathetic division is known as the “fight or flight” 

division. When you are nervous, you might notice that your palms sweat. This is because when the sympathetic 

division is activated, it triggers sweating. 

Apocrine glands (found in armpits, nipples and groin) are usually associated with hair follicles and are activated in 

densely hairy areas like armpits and genitals. They are larger than eccrine (merocrine) sweat glands and lie deeper in 

the dermis, sometimes even reaching the hypodermis. They release a thicker fluid due to a higher concentration of 

fatty acids, which may give it a whitish color. These fats are often decomposed by bacteria on the skin, resulting in an 

unpleasant odor, commonly called body odor. Apocrine glands do not begin to function until puberty. Apocrine sweat 

glands are stimulated during emotional stress and sexual excitement. 

Sebaceous glands are oil glands that are found all over the body. Most are associated with hair follicles. They generate 

and excrete a mixture of lipids, called sebum, onto the hair and skin surface, thereby naturally lubricating the dry and 

dead layer of keratinized cells of the stratum corneum and hair shaft. Sebum also has antibacterial properties, and 

prevents water loss from the skin in low-humidity environments. The secretion of sebum is stimulated by hormones, 

many of which do not become active until puberty. Thus, sebaceous glands are relatively inactive during childhood and 

become active only after puberty has occurred. 

 

Skeletal System 

Suggested video: 

The Skeletal System (Bozeman Science): https://youtu.be/UPrxQkjjExI 

The skeletal system is composed of bones and cartilage and is 

responsible for:  

- supporting the body - the bones and cartilage of the skeletal 

system compose the scaffold that supports the rest of the body; 

- facilitating movement  (with the muscular system) - bones 

transmit the forces produced when the muscles contract;  

- protecting internal organs by covering or surrounding them. The 

ribs protect the lungs and heart, the bones of the vertebral 

column (spine) protect the spinal cord, and the bones of the 

cranium (skull) protect the brain; 

https://youtu.be/UPrxQkjjExI
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- producing blood cells.  The softer connective tissue that fills the interior of most bone is called bone 

marrow. There are two types of bone marrow: yellow marrow and red marrow. Yellow marrow 

contains adipose tissue; the triglycerides stored in the adipocytes of the tissue can serve as a source 

of energy. Red marrow produces red blood cells, white blood cells, and platelets; 

- storing and releasing minerals and fat. The bone matrix acts as a reservoir for a number of minerals 

important to the functioning of the body, especially calcium, and potassium. These minerals, 

incorporated into bone tissue, can be released back into the bloodstream to maintain levels needed 

to support physiological processes. 

A baby's body has about 300 bones at birth. 

These eventually fuse (grow together) to form the 

206 bones that adults have. They include:  

Skull – including the jaw bone 

Spine – cervical, thoracic and lumbar vertebrae, 

sacrum and tailbone (coccyx) 

Chest – ribs and breastbone (sternum) 

Arms – shoulder blade (scapula), collar bone 

(clavicle), humerus, radius and ulna 

Hands – wrist bones (carpals), metacarpals and 

phalanges 

Pelvis – hip bones 

Legs – thigh bone (femur), kneecap (patella), shin 

bone (tibia) and fibula 

Feet – tarsals, metatarsals and phalanges. 

 

The bones consist of hard bone, spongy bone, and 

bone marrow (which is responsible for the production 

of blood and stems). Bones are made of calcium (for 

strength) and collagen (for flexibility), and can repair 

themselves. 

The spinal column is made of 33 vertebrae – seven 

cervical, twelve thoracic, and five lumbar vertebrae in 

addition to five fused vertebrae of the sacral region and four fused vertebrae forming the coccyx. 

Joints, also called articulations, are the points of contact between bones. They are attached to the bones and stabilized 

through ligaments and tendons. Joints vary considerably in how much freedom of movement is allowed.  

There are three types of joints: fibers joints are immovable, found in the sutures, which firmly connect and stabilize 

the skull bones; cartilaginous joints are slightly movable, and they are found in the intervertebral discs that cushion 

and connect the vertebrae in the backbone and allow a small degree of flexibility; synovial joints are the most freely 

movable, and they are found in the knee, elbow, heap, and many other places. 

As people age, the bones lose calcium and become more fragile; older people are more susceptible to hip fractures 

Check your understanding: What does the skeletal system do? 
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Muscular System 

Suggested videos: 

 

1. Three types of muscle | Circulatory system physiology https://youtu.be/bwOE1MEginA  

2. Thermoregulation by muscles  https://youtu.be/HfXqyPS5bRo  

The muscular system is mainly composed of skeletal muscle, cardiac 

muscle, and smooth muscle. All muscle tissue is composed of muscle 

cells known as muscle fibers. These fibers are bundled and held 

together with connective tissue. The basic unit of the muscle cell is the 

sarcomere. Muscles contract because sarcomeres shorten. Calcium is 

essential for all types of muscle tissue to function properly.  

 

Skeletal muscle attaches to bones, is voluntary, and has a striped 

(striated) appearance. Cardiac muscle is found in the heart, is 

involuntary and is striated. Smooth, (visceral) muscle is found in many 

organs and blood vessels, is not striated but is involuntary. 

 

The skeletal muscle is connected to bones via tendons. Tendons are a 

type of dense regular connective tissue that joins muscles to bone. 

 

The cardiac muscle is found in the heart and its rhythmic contraction is 

responsible for the heartbeat. Cardiac tissue is only found in the walls 

of the heart chambers, where it provides the muscle contractions 

required to pump blood throughout the body. At the tissue level, 

cardiac muscle is striated (or striped) since, like skeletal muscle, it has 

organized sarcomeres. However, cardiac muscle fibers are shorter than 

skeletal muscle fibers and usually contain only one nucleus, which is 

located in the central region of the cell. 

 

The smooth muscle is a significant part of the cardiovascular system 

(blood vessels), respiratory system (bronchioles), digestive system (esophagus, stomach, small and large intestines), 

urinary system (ureters and urinary bladder), and the reproductive system (uterus, vas deferens). 

 

Most muscles are grouped in pairs of antagonistic (opposite) functions. The actions of the muscles are: 

 

 Flexion (to decrease the angle of a joint);  Extension (to increase the angle of a joint); 

 Adduction (to move closer to the midline);  Abduction (to move away from the midline); 

 Pronation (to turn the palm down);   Supination (to turn the palm up); 

 Dorsiflexion (to elevate the foot);   Plantar flexion (to lower the foot); 

 Rotation (to rotate a bone around its longitudinal axis). 

Muscles raise (increase) body temperature when exercised. 

https://youtu.be/bwOE1MEginA
https://youtu.be/HfXqyPS5bRo
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Circulatory (Cardiovascular) System 

Suggested videos: 

1. Meet the heart!  https://youtu.be/Vi1JK6IYVt8 

2. Arteries, arterioles, venules, and veins https://youtu.be/iqRTd1NY-pU 

 

The main role of the circulatory (cardiovascular) system is to transport oxygen and nutrients to every living cell in the 

body, and to remove their waste.  The heart, blood and blood vessels work together to service the cells of the body. 

Using the network of arteries, veins and capillaries, blood carries carbon dioxide to the lungs (for exhalation) and picks 

up oxygen. From the small intestine, the blood gathers food nutrients and delivers them to every cell. 

https://youtu.be/Vi1JK6IYVt8
https://youtu.be/iqRTd1NY-pU
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Blood is carried through the body via blood vessels. An artery is a blood 

vessel that carries blood away from the heart, where it branches into ever-

smaller vessels. Eventually, the smallest arteries, vessels called arterioles, 

further branch into tiny capillaries, where nutrients and wastes are 

exchanged, and then combine with other vessels that exit capillaries to form 

venules, small blood vessels that carry blood to a vein, a larger blood vessel 

that returns blood to the heart. 

Arteries and veins 

transport blood in 

two distinct circuits: 

the systemic circuit 

and the pulmonary 

circuit. Systemic 

arteries provide 

blood rich in oxygen 

to the body’s 

tissues. The blood 

returned to the 

heart through 

systemic veins has 

less oxygen, since much of the oxygen carried by the arteries has been 

delivered to the cells. In contrast, in the pulmonary circuit, arteries carry blood low in oxygen exclusively to the lungs 

for gas exchange. Pulmonary veins then return freshly oxygenated blood from the lungs to the heart to be pumped 

back out into systemic circulation. 

Blood is a connective tissue. Like all connective tissues, it is made up of cellular elements and an extracellular matrix. 

The cellular elements—referred to as the formed elements—include red blood cells (RBCs), white blood cells (WBCs), 

and cell fragments called platelets. The extracellular matrix, called plasma, makes blood unique among connective 

tissues because it is fluid. This fluid, which is mostly water, perpetually suspends the formed elements and enables 

them to circulate throughout the body within the cardiovascular system. 

The primary function of blood is to deliver oxygen and nutrients to and remove wastes from body cells. The specific 

functions of blood also include defense, distribution of heat, and maintenance of homeostasis (stable equilibrium, 

optimal functioning of all systems in the body, to keep the person alive).  

The human heart is the first functional organ to develop. It 

begins beating and pumping blood around day 21 or 22, a 

mere three weeks after fertilization. This emphasizes the 

critical nature of the heart in distributing blood through the 

vessels and the vital exchange of nutrients, oxygen, and 

wastes both to and from the developing baby. 

Check your understanding: What are the Circulatory 

(Cardiovascular) System components, and what does each one 

do? 
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Lymphatic and Immune Systems 

Suggested videos: 

1. The Lymphatic System Overview    https://youtu.be/cCPyWFK0IKs  

2. The Immune System  https://youtu.be/G4jobV6-bFA  

 

The lymphatic system is a series of vessels, ducts, and trunks that remove interstitial fluid from the tissues and return 

it the blood. The lymphatics are also used to transport dietary lipids and cells of the immune system. Cells of the 

immune system all come from the hematopoietic system of the 

bone marrow.  

Primary lymphoid organs, the bone marrow and thymus gland, are 

the locations where lymphocytes of the adaptive immune system 

proliferate and mature. According to Cleveland Clinic, “The 

thymus gland is an important part of your immune system. It helps 

train the white blood cells that protect your immune system. 

Fortunately, most of your T-cells were produced before you were 

even born, and the rest were made during childhood and 

throughout puberty. Therefore, adults don't really need a thymus”. 

Secondary lymphoid organs are site in which mature lymphocytes 

congregate to mount immune responses. Many immune system 

cells use the lymphatic and circulatory systems for transport 

throughout the body to search for and then protect against 

pathogens. 

The immune system is the complex collection of cells and organs 

that destroys or neutralizes pathogens that would otherwise 

cause disease or death. The lymphatic system, for most people, is 

associated with the immune system to such a degree that the two 

systems are virtually indistinguishable.   

The Lymphatic System 

A major function of the lymphatic system is to drain body fluids 

and return them to the bloodstream. Blood pressure causes 

leakage of fluid from the capillaries, resulting in the accumulation of fluid in the interstitial space—that is, spaces 

between individual cells in the tissues. In humans, 20 liters of plasma is released into the interstitial space of the 

tissues each day due to capillary filtration. Once this filtrate is out of the bloodstream and in the tissue spaces, it is 

referred to as interstitial fluid. Of this, 17 liters is reabsorbed directly by the blood vessels. But what happens to the 

remaining three liters? This is where the lymphatic system comes into play. It drains the excess fluid and empties it 

back into the bloodstream via a series of vessels, trunks, and ducts. Lymph is the term used to describe interstitial fluid 

once it has entered the lymphatic system. When the lymphatic system is damaged in some way, such as by being 

blocked by cancer cells or destroyed by injury, protein-rich interstitial fluid accumulates (sometimes “backs up” from 

the lymph vessels) in the tissue spaces. This inappropriate accumulation of fluid referred to as lymphedema may lead 

to serious medical consequences. 

https://youtu.be/cCPyWFK0IKs%202
https://youtu.be/cCPyWFK0IKs%202
https://youtu.be/G4jobV6-bFA
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Lymph is not actively pumped by the heart, but is forced through the vessels by the movements of the body, the 

contraction of skeletal muscles during body movements, and breathing. One-way valves (semi-lunar valves) in 

lymphatic vessels keep the lymph moving toward the heart. Lymph flows from the lymphatic capillaries, through 

lymphatic vessels, and then is dumped into the circulatory system via the lymphatic ducts located at the junction of the 

jugular and subclavian veins in the neck. 

Lymph nodes function to remove debris and pathogens from the lymph, and 

are thus sometimes referred to as the “filters of the lymph”. Any bacteria 

that infect the interstitial fluid are taken up by the lymphatic capillaries and 

transported to a regional lymph node. Dendritic cells and macrophages 

within this organ internalize and kill many of the pathogens that pass 

through, thereby removing them from the body. The lymph node is also the 

site of adaptive immune responses mediated by T cells, B cells, and 

accessory cells of the adaptive immune system. 

The spleen is a major secondary 

lymphoid organ. It is about 12 cm (5 in) long and is attached to the lateral border 

of the stomach via the gastro splenic ligament. The spleen is a fragile organ 

without a strong capsule, and is dark red due to its extensive vascularization. The 

spleen is sometimes called the “filter of the blood” because of its extensive 

vascularization and the presence of macrophages and dendritic cells that remove 

microbes and other materials from the blood, including dying red blood cells. The 

spleen also functions as the location of immune responses to blood-borne 

pathogens. 

Tonsils are lymphoid nodules located along the inner surface of the pharynx and 

are important in developing immunity to oral pathogens. The tonsil located at the 

back of the throat, the pharyngeal tonsil, is sometimes referred to as the adenoid when swollen. Such swelling is an 

indication of an active immune response to infection.  

The Immune System 

The immune system is a collection of barriers, cells, and soluble proteins that interact and communicate with each 

other in extraordinarily complex ways. Lymphocytes are the primary cells of adaptive immune responses.  

B cells are immune cells that function primarily by producing antibodies. An antibody is any of the group of proteins 

that binds specifically to pathogen-associated molecules known as antigens. An antigen is a chemical structure on the 

surface of a pathogen that binds to T or B lymphocyte antigen receptors. Once activated by binding to antigen, B cells 

differentiate into cells that secrete a soluble form of their surface antibodies. These activated B cells are known as 

plasma cells. 

The T cell, on the other hand, does not secrete antibody but performs a variety of functions in the adaptive immune 

response. Different T cell types have the ability to either secrete soluble factors that communicate with other cells of 

the adaptive immune response or destroy cells infected with intracellular pathogens. The roles of T and B lymphocytes 

in the adaptive immune response will be discussed further in this chapter. 

A plasma cell is a B cell that has differentiated in response to antigen binding, and has thereby gained the ability to 

secrete soluble antibodies. These cells differ in morphology from standard B and T cells in that they contain a large 

amount of cytoplasm packed with the protein-synthesizing machinery known as rough endoplasmic reticulum. 
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A natural killer cell (NK) is a circulating blood cell that contains cytotoxic (cell-killing) granules in its extensive 

cytoplasm. It shares this mechanism with the cytotoxic T cells of the adaptive immune response. NK cells are among 

the body’s first lines of defense against viruses and certain types of cancer. 

Respiratory System 

Suggested videos: 

1. Meet the lungs https://youtu.be/qGiPZf7njqY 

2. The Respiratory System  https://youtu.be/MrDbiKQOtlU  

 

The respiratory system is responsible for obtaining oxygen and getting rid of carbon dioxide, and aiding in speech 

production and in sensing odors. 

The major organs of the respiratory system function primarily to provide oxygen to body tissues for cellular respiration, 

remove the waste product carbon dioxide, and help to maintain acid-base balance. Portions of the respiratory system 

are also used for non-vital functions, such as sensing odors, speech production, and for straining, such as during 

childbirth or coughing. 

https://youtu.be/qGiPZf7njqY
https://youtu.be/MrDbiKQOtlU
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The major entrance and exit for the respiratory system is through the nose. Atmospheric air (with 21% Oxygen) is 

inhaled; in the lungs, part of Oxygen is absorbed, Carbon Dioxide is released; exhaled air contains about 16  % oxygen – 

that’s why giving breath with CPR is still effective. 

The pharynx is a tube formed by skeletal muscle and lined by mucous membrane that is continuous with that of the 

nasal cavities. The pharynx is divided into three major regions: the nasopharynx, the oropharynx, and the 

laryngopharynx.  

The larynx is a cartilaginous structure inferior to the laryngopharynx that connects the pharynx to the trachea and 

helps regulate the volume of air that enters and leaves the lungs.  

The epiglottis, attached to the thyroid cartilage, is a very flexible piece of elastic cartilage that covers the opening of 

the trachea. When in the “closed” position, the unattached end of the epiglottis rests on the glottis. The glottis is 

composed of the vestibular folds, the true vocal cords, and the space between these folds.  

The trachea (windpipe) extends from the larynx toward the lungs, and branches into the right and left primary bronchi 

at the carina. These bronchi are also lined by pseudostratified ciliated columnar epithelium containing mucus-

producing goblet cells. The carina is a raised structure that contains specialized nervous tissue that induces violent 

coughing if a foreign body, such as food, is present.  

The primary bronchi enter the lungs at the hilum, a concave region where blood vessels, lymphatic vessels, and nerves 

also enter the lungs. The bronchi continue to branch into bronchial a tree. A bronchial tree (or respiratory tree) is the 
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collective term used for these multiple-branched bronchi. The main function of the bronchi, like other conducting zone 

structures, is to provide a passageway for air to move into and out of each lung. In addition, the mucous membrane 

traps debris and pathogens. 

Bronchioles, which are about 1 mm in diameter, further branch until they become the tiny terminal bronchioles, which 

lead to the structures of gas exchange. There are more than 1000 terminal bronchioles in each lung. The muscular 

walls of the bronchioles do not contain cartilage like those of the bronchi. This muscular wall can change the size of the 

tubing to increase or decrease airflow through the tube. 

An alveolar duct is a tube composed of smooth muscle and connective tissue, which opens into a cluster of alveoli. An 

alveolus is one of the many small, grape-like sacs that are attached to the alveolar ducts. 

The lungs are pyramid-shaped, paired organs that are connected to the trachea by the right and left bronchi; on the 

inferior surface, the lungs are bordered by the diaphragm. The diaphragm is the flat, dome-shaped muscle located at 

the base of the lungs and thoracic cavity. The lungs are enclosed by the pleurae, which are attached to the 

mediastinum. The right lung is shorter and wider than the left lung, and the left lung occupies a smaller volume than 

the right.  

The major function of the lungs is to perform gas exchange, which requires blood from the pulmonary circulation. This 

blood supply contains deoxygenated blood and travels to the lungs where erythrocytes, also known as red blood cells, 

pick up oxygen 

to be 

transported to 

tissues 

throughout the 

body. 

The diaphragm, 

located below 

the lungs, is the 

major muscle of 

respiration. It is 

a large, dome-

shaped muscle 

that contracts 

rhythmically and 

continually, and 

most of the 

time, 

involuntarily.  

Upon inhalation, 

the diaphragm 

contracts and 

flattens and the 

chest cavity enlarges. This contraction creates a vacuum, which pulls air into the lungs. Upon exhalation, the 

diaphragm relaxes and returns to its domelike shape, and air is forced out of the lungs.  
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Digestive System 

Suggested videos: 

1. Meet the gastrointestinal tract! https://youtu.be/Oh_Pt_UrtEE   

2. The Stomach https://youtu.be/OzLoUCCASwM   

3. The Liver https://youtu.be/rDjWrNRKfvg   

4. The Colon, Rectum, and Anus https://youtu.be/Lzr9GGjh6YQ   

 

The purpose of digestion is to alter by chemical action the foods we ingest,  and to convert them into simple 

forms that can be absorbed into the blood and used by the tissues of the body according to the body’s 

needs.  

https://youtu.be/Oh_Pt_UrtEE
https://youtu.be/OzLoUCCASwM
https://youtu.be/rDjWrNRKfvg
https://youtu.be/Lzr9GGjh6YQ
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The process of digestion takes place in the alimentary canal and is aided by the salivary glands found in the 

mouth, the liver (in the right upper abdominal cavity), and the pancreas (in the left upper abdominal cavity).  

Foods are dealt with in four stages: ingestion (which is taking the food into the mouth, chewing the food and 

swallowing), digestion, absorption, and excretion.  

Ingestion or the taking in of food, is a function of the mouth, teeth, and tongue. The pharynx and esophagus 

are concerned with swallowing.  

Digestion starts in the mouth with saliva, but is carried out mainly in the stomach which is as a J shaped bag, 

a large muscle sac which contains HCL and can hold about 0.5 gallons.  

The liver (the second largest organ of the body, after integument) is an accessory digestive organ that 

produces bile, an alkaline compound which helps the breakdown of fat. Bile aids in digestion via the 

emulsification of lipids. The gallbladder, a small pouch that sits just under the liver, stores bile produced by 

the liver which is afterwards moved to the small intestine to complete digestion. 

The pancreas is a gland, with both an endocrine and a digestive exocrine function. As an endocrine gland, it 

functions mostly to regulate blood sugar levels, secreting the hormones insulin, glucagon, somatostatin, and 

pancreatic polypeptide.  

As a part of the digestive system, it secretes pancreatic juice into the duodenum through the pancreatic 

duct. This juice contains bicarbonate (which neutralizes acid entering the duodenum from the stomach), and 

digestive enzymes, which break down carbohydrates, proteins, and fats in food entering the duodenum from 

the stomach. Enzymes are mixed in from glands in the digestive system. The enzymes have the power to act 

on the food and converted into a simple form that can be absorbed and used by the body. 

Absorption can take place in any part of the alimentary canal, but most food is absorbed into the small 

intestine (which can be 16 – 20 ft. long). The small intestine is an organ in the gastrointestinal tract where 

most of the end absorption of nutrients and minerals from food takes place. It lies between the stomach and 

large intestine, and receives bile and pancreatic juice through the pancreatic duct to aid in digestion.  

The small intestine has three distinct regions – the duodenum, jejunum, and ileum. The duodenum, the 

shortest, is where preparation for absorption through small finger-like protrusions called villi begins.  

The jejunum is specialized for the absorption through its lining by enterocytes: small nutrient particles which 

have been previously digested by enzymes in the duodenum.  

The main function of the ileum is to absorb vitamin B12, bile salts, and whatever products of digestion were 

not absorbed by the jejunum.   

The large intestine (about 5 feet long) absorbs water and vitamins, and is responsible for preparing the 

residue for excretion in the form of feces. Most sources define the large intestine as the combination of the 

cecum, colon, and rectum. The colon is the largest portion of the large intestine.  

Excretion is the process of eliminating the remains (undigested food) through the rectum and anus. 

Check your understanding: In which organ(s) are the nutrients absorbed? 
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Nervous System 

Suggested videos: 

1. Nervous System Overview   https://youtu.be/CC6me61Hefo   

2. The Brain   https://youtu.be/kMKc8nfPATI  

3. The Sensory System   https://youtu.be/TAzTFgPSPiU 

 

The nervous system may be divided into two main portions: central nervous system (the brain and the spinal cord), 

and peripheral nervous system (the cranial nerves, spinal nerves and the autonomic nervous system).    

The central nervous system is mostly concerned with the interpretation of sensory impulses and in sending motor 

impulses, which passed to voluntary or striated muscle in the body, whereas the autonomic (or involuntary) nervous 

system is concerned with the control of all of the involuntary, on striped or on striated muscle in the body. 

The brain and spinal cord are protected immediately by the meninges (membranes) and spinal fluid, and outwardly by 

the skull and vertebral column.  

The brain is the most vital and essential organ in the body. It is the center that receives impulses or sensations that are 

stored and interpreted by the mind. It is located in the head, usually close to the sensory organs for senses such as 

vision. It is the most complex organ in human body.  

https://youtu.be/CC6me61Hefo
https://youtu.be/kMKc8nfPATI
https://youtu.be/TAzTFgPSPiU
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The brain exerts centralized control over the body's other organs 

by generating patterns of muscle activity and by driving the 

secretion of chemicals called hormones. It receives impulses, and 

also transmits or sends impulses through the nerves to different 

parts of the body.  

The brain is the place of consciousness, thought, memory, 

speech, hearing, vision, and the will to carry out purposeful 

actions. The brain is responsible for interpreting our 

environment for us.  

The spinal cord is a long, thin, tubular structure (situated in the 

spinal canal, formed by the vertebrae) made up of nervous 

tissue, which extends from the medulla oblongata in the 

brainstem to the lumbar region of the vertebral column. It 

encloses the central canal of the spinal cord, which contains cerebrospinal fluid. It is around 18 in. in men and around 

17 in. long in women.   

The spinal cord functions primarily in the transmission of nerve 

signals from the motor cortex to the body, and from the afferent 

fibers of the sensory neurons to the sensory cortex. It is also a 

center for coordinating many reflexes and contains reflex arcs 

that can independently control reflexes. The spinal cord 

extends from the brainstem to the third lumbar vertebrae. If it is 

damaged, paralysis results following traumatic injury. 

There are 31 pairs of spinal nerves that come off the spinal cord at 

intervals. They are classified according to the region from which they 

arise. Impulses travel back and forth to all areas of the body. There 

are 12 pairs of cranial nerves that arise from the brain and 

brainstem. Some of them are sensory, bringing impulses to the 

brain, while others are motor, caring impulses from the brain to 

the extremities. A few of the cranial nerves are mixed, and contain 

both sensory and motor fibers of the body.  

The peripheral nervous system is comprised of nerves and ganglia 

outside of the brain and spinal cord. Ganglia are knots of nerve cell 

bodies. The peripheral, involuntary nervous system governs 

skeletal or striated muscle.  

 The autonomic nervous system (part of the peripheral nervous 

system) is a control system that acts largely unconsciously and 

regulates bodily functions such as the heart rate, digestion, respiratory 

rate, pupillary response, urination, sexual arousal and the skin.  

The autonomic nervous system is divided into the sympathetic and parasympathetic systems. This system is the 

primary mechanism in control of the fight-or-flight response.  



17 
 

The sympathetic division typically functions in actions requiring quick responses. The parasympathetic division 

functions with actions that do not require immediate reaction. The sympathetic system is often considered the "fight 

or flight" system, while the parasympathetic system is often considered the "rest and digest" or "feed and breed" 

system. 

Check your understanding: Which division of the autonomic nervous system is considered “fight or flight” system? 

 

Urinary system 

Suggested videos: 

1. The Urinary System  https://youtu.be/H2VkW9L5QSU  

2. Kidney function and anatomy  https://youtu.be/ctGkLYuUCvU 

The urinary system is one of the four excretory systems of the body; the other three are the bowels from the digestive 

system, the skin, and the lungs. The following are the structures of the urinary system: the kidneys (the excretory 

organs), the ureters (the ducts to the kidney), the bladder (the reservoir for the urine), the urethra (the channel to the 

outside of the body). 

The kidneys lie toward the back of the abdominal 

cavity, one on each side of the body. Each kidney 

weights about 5 ounces, and can be described as 

“bean shaped”. The kidney is about 4 ½ inches 

long and 2 inches wide, with a thickness of about 1 

¼ inches. The kidneys are embedded in fat for 

protection. The right kidney is slightly lower than 

the left kidney. The kidneys have a bountiful blood 

supply. 

The kidneys filter the blood, secrete urine, and 

absorb needed nutrients. They keep the 

composition of the blood constant by excreting 

excess of substances, or abnormal constituents in 

the blood. In performing this function, the kidneys 

excrete water, the end product of metabolism (the 

work done in the cells), salts and drugs, toxins and 

chemical substances that may be harmful. 

The ureters are ducts that collect the urine 

secreted by the kidneys and carry it to the urinary 

bladder. The ureter is a long tube, approximately 

10 inches long. One ureter arises from each 

kidney.  

The bladder receives the urine from the kidneys 

and stores it until it is voided out. It is a pear shaped sack lined with mucous membrane, situated in the pelvic cavity. It 

lies in front of the rectum in the male, but is separated from the rectum by the uterus in the female.  

https://youtu.be/H2VkW9L5QSU
https://youtu.be/ctGkLYuUCvU
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The urethra is the canal that carries the urine from the bladder to the exterior or outside. It differs in the male and 

female. The female urethra is a short tube, about 1 ½ inches long, which leaves the base of the bladder and exits just in 

front of the vagina. The male urethra is about 8 inches long, leaving the bladder to exit at the end of the penis.  

Urine is normally clear, yellow or amber colored, and is a sterile liquid. It is usually slightly acid in composition. The 

amount of urine secreted by a person in good health is approximately 30 to 60 mL per hour. The amount of urine 

produced by the kidneys is dependent on the amount of fluid intake and fluid loss from the skin by sweat. Urine does 

not normally contain blood, sugar, protein, acetone, or bile. 

Check your understanding: What is the difference between bladder and gallbladder?  

  

 

Reproductive system 

Suggested videos: 

1. Welcome to the reproductive system https://youtu.be/jRYEqOOrjH8 

2. National Geographic “Miracle of Life” https://youtu.be/-w3vGbvzZsw  

 

The function of the male organ is to produces spermatozoa or sperm cells, and implant the sperm within the female, 

so the egg (ova) can be fertilized.  

 

The male reproductive system is composed of the penis, which is outside the body, the testes, contained in the 

scrotum (scrotal sac), the vas deferens (seminal ducts) and the prostate gland. The testes produce sperm and the 

male hormone testosterone.  

The female organs are adapted to produce eggs (ova), which, if fertilized by the sperm, remain in the cavity of the 

uterus and grow. An embryo or fetus is formed and nurtured until birth.  

https://youtu.be/jRYEqOOrjH8
https://youtu.be/-w3vGbvzZsw
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The female reproductive system is composed internally (inside the body) of the uterus, ovaries, fallopian tubes, and 

the vagina. Outside the body is the vulva. Breasts are considered secondary organs of reproduction. The female sex 

organs are situated in the pelvis.  

The functions of the female reproductive organs include: the production if the ova and ovulation; the preparation of 

the uterus to receive the fertilized ovum; the retention of the fertilized ovum inside the uterus until the mature fetus is 

formed-pregnancy; the expulsion of the fetus - birth, following labor; milk production for the baby (following birth). 

The ovary contains thousands of eggs or ova that lie dormant until puberty. 

Menstruation is a function of the uterus beginning 

at puberty as a result of ovarian activity, and 

consists of the periodic discharge of blood. 

Menstruation occurs on the average of every 28 

days, and lasts about 4 - 5 days, until the age of 

menopause. The average amount of fluid, blood 

and cells lost, is approximately 3 to 7 ounces. 

Menstruation stops during pregnancy and is often 

not reestablished until the mother stops 

producing milk. During illnesses, such as anorexia 

and bulimia, menstruation may cease. 

 

Check your understanding: (Not required for this 

system, if you watched the videos). 
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Endocrine system 

Suggested videos: 

1. Endocrine gland hormone review https://youtu.be/ER49EweKwW8  

2. The Endocrine System  https://youtu.be/-S_vQZDH9hY  

https://youtu.be/ER49EweKwW8
https://youtu.be/-S_vQZDH9hY


21 
 

The  activities of the body are controlled by the nervous system. One of the characteristics of the nervous system is 

rapid response. On the other hand, the endocrine system exercises control over many body functions in a slower 

manner and for long period of time.  

The endocrine system controls the rate of metabolism, growth, and the formation of temperament and character. The 

endocrine system is made up of organs that are often called ductless organs or glands. The endocrine system produces 

or assists in the production of special chemicals of substances called hormones.    

A hormone is a chemical messenger secreted by the ductless gland that reaches its destination by traveling in the 

bloodstream. The hormone has the power to influence the activity of the other distant organs. Some organs have 

many functions, and are included in the endocrine system because of the production of hormones. An example of this 

is the pancreas.  

The pancreas produces insulin that passes into the blood. The pancreas also produces pancreatic juice used in 

digestion that reached the duodenum by the pancreatic duct. Some hormones, as such as adrenaline, have immediate 

action while others, such as the pituitary growth hormone, exercise influence over many years.  

The most important glands in the endocrine system are: the pituitary gland, front and back lobes; the thyroid gland; 

the adrenal glands; the sex glands, also called gonads; the insulin secreting cells of the pancreas.  

The pituitary gland is situated and the base of the brain, and is known as the master gland. It is about 1 cm in 

diameter and is attached to the brain by short stalk just behind the optic chiasma (intersection of the optic nerves).  

Growth hormone is just one of the many hormones secreted by the pituitary gland, which also produces hormones 

that control the functioning of the thyroid gland, the development of the sex glands, the function of the adrenal 

glands, menstruation, milk formation in pregnant women and fat and sugar metabolism.  

The thyroid gland is situated in the lower part of the neck. It receives a bountiful blood supply. Some of the functions 

of the thyroid gland are to control the body’s metabolism rate, the irritability of the nervous system, keeping hair shiny 

and in good condition, and the storage of iodine. It also affects physical growth and mental development. 

The adrenal glands are two small, yellowish colored bodies about 1 inch long, situated at the top of each kidney. The 

functions of the adrenal glands are essential to life.  

The outer section (adrenal cortex) of the gland secretes a number of hormones: aldosterone, glucocorticoids 

(cortisone and cortisol), sex hormones (androgens and estrogens). The inner section (medulla) of the adrenal gland 

secretes epinephrine (adrenaline) and norepinephrine.  

The sex glands are the ovaries (producing estrogen and progesterone) and the testes (which produce testosterone). 

Both of these glands produce hormones that affect the reproductive cycles of males and females.  

Certain cells in the pancreas produce insulin, which assists in the metabolism of carbohydrates and starchy foods, 

such as bread, pasta, rice and sugar. A lack of insulin produces a condition known as diabetes mellitus. 

Check your understanding: Where are the adrenal glands situated?  
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Diabetes Mellitus 
Suggested videos: 

 

1. What is diabetes mellitus? https://youtu.be/ulxyWZf7BWc   

2. Pathophysiology - Type I diabetes https://youtu.be/3B73j1tKkpI   

3. Pathophysiology - Type II diabetes https://youtu.be/RlLrvnnTDDU  

 

Diabetes mellitus (DM), commonly known as diabetes, is a group of metabolic disorders characterized by the inability 

of the body to regulate the blood sugar (glucose) levels over a prolonged period. Diabetes damages the nerves and 

causes problems with the sense of touch, damages blood vessels and increases the risk of heart attack, stroke, chronic 

kidney disease, and vision loss. Diabetes can cause altered mental status (the person can seem to be drunk). 

The sugars from food flow through the blood to provide energy for the cells. The extra glucose is stored by the liver. 

When there is a high level of sugars in the bloodstream, the pancreas (actually, the beta cells from the Islets of 

Langerhans in the pancreas) secretes insulin, a hormone which causes the liver to stop releasing sugars, and helps the 

cells to absorb the sugars. These two processes will help get rid of the surplus of sugars in the blood.  

 

If the glucose level goes too low in the bloodstream, the alpha cells from the Islets of Langerhans in the pancreas 

produce glucagon, a hormone which stimulates the liver to release more glucose in the blood, making it available to 

the cells. Insulin and glucagon have antagonistic (opposite) effects on the blood sugar level. 

 

Insulin acts like a “key to open the lock of the cells” so that they could take in the glucose. 

 

Symptoms of high blood sugar include frequent urination, increased thirst, and increased hunger. If left untreated, 

diabetes can cause many complications. Acute complications can include diabetic ketoacidosis, hyperosmolar 

hyperglycemic state, or death. Serious long-term complications include cardiovascular disease, stroke, chronic kidney 

disease, foot ulcers, and damage to the eyes.  

 

Diabetes is due to either the pancreas not producing enough insulin, or the cells of the body not responding properly 

to the insulin produced. There are three main types of diabetes mellitus:  

 

Type 1 diabetes results from the pancreas's failure to produce enough insulin due to loss of beta cells.  Type 1 diabetes 

must be managed with insulin injections. 

 

Type 2 diabetes begins with insulin resistance, a condition in which cells fail to respond to insulin properly. As the 

disease progresses, a lack of insulin may also develop. The most common cause is a combination of excessive body 

weight and insufficient exercise. Type 2 diabetes may be treated with medications with or without insulin. Insulin and 

some oral medications can cause low blood sugar. Weight loss surgery in those with obesity is sometimes an effective 

measure in those with type 2 diabetes. 

 

Gestational diabetes is the third main form (according to CDC, Centers for Disease Control and Prevention), and occurs 

when pregnant women without a previous history of diabetes develop high blood sugar levels. Gestational diabetes 

usually resolves after the birth of the baby. 

 

According to the Cleveland Clinic, other types of diabetes include: 

https://youtu.be/ulxyWZf7BWc
https://youtu.be/3B73j1tKkpI
https://youtu.be/RlLrvnnTDDU
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• Type 3c diabetes: This form of diabetes happens when your pancreas experiences damage (other than 

autoimmune damage), which affects its ability to produce insulin. Pancreatitis, pancreatic cancer, cystic 

fibrosis and hemochromatosis can all lead to pancreas damage that causes diabetes. Having your pancreas 

removed (pancreatectomy) also results in Type 3c. 

• Latent autoimmune diabetes in adults (LADA): Like Type 1 diabetes, LADA also results from an autoimmune 

reaction, but it develops much more slowly than Type 1. People diagnosed with LADA are usually over the age 

of 30. 

• Maturity-onset diabetes of the young (MODY): MODY, also called monogenic diabetes, happens due to an 

inherited genetic mutation that affects how your body makes and uses insulin. There are currently over 10 

different types of MODY. It affects up to 5% of people with diabetes and commonly runs in families. 

• Neonatal diabetes: This is a rare form of diabetes that occurs within the first six months of life. It’s also a form 

of monogenic diabetes. About 50% of babies with neonatal diabetes have the lifelong form called permanent 

neonatal diabetes mellitus. For the other half, the condition disappears within a few months from onset, but it 

can come back later in life. This is called transient neonatal diabetes mellitus. 

• Brittle diabetes: Brittle diabetes is a form of Type 1 diabetes that’s marked by frequent and severe episodes of 

high and low blood sugar levels. This instability often leads to hospitalization. In rare cases, a pancreas 

transplant may be necessary to permanently treat brittle diabetes. 
 

Check your understanding: How many types of Diabetes Mellitus exist? 

 

Skin Diseases 

Suggested videos: 

 

1. Skin Disorders  https://youtu.be/HjT_WZgbzVE  

2. What are warts?  https://youtu.be/QN231qRvkr0  

3. What is herpes?  https://youtu.be/qtbb4YBJbJM  

Allergies, irritants, genetic makeup, certain diseases, and immune system problems can cause skin 

conditions. 

Acne 
Acne is caused when blocked skin follicles from a plug caused by oil from glands, 

bacteria, and dead cells clump together and swell. Over-the-counter or 

prescription drugs may treat acne by healing pimples, stopping new pimples 

from forming, and preventing scars. Some medicines are put right on the skin, 

while others are pills that you swallow. 

 

Alopecia Areata 
Alopecia areata is a condition that attacks your hair follicles (they make 

hair). In most cases, hair falls out in small, round patches. There is no cure 

for alopecia areata. There are no drugs approved to treat it. There are 

medicines that have been approved for other diseases to help hair grow 

back. Talk to your doctor about which medicines are best for you. 

However, none of these medicines prevent new patches of hair loss or cure the disease.   

https://my.clevelandclinic.org/health/diseases/24953-type-3c-diabetes
https://my.clevelandclinic.org/health/diseases/8103-pancreatitis
https://my.clevelandclinic.org/health/diseases/15806-pancreatic-cancer
https://my.clevelandclinic.org/health/diseases/9358-cystic-fibrosis
https://my.clevelandclinic.org/health/diseases/9358-cystic-fibrosis
https://my.clevelandclinic.org/health/diseases/14971-hemochromatosis-iron-overload
https://my.clevelandclinic.org/health/treatments/23134-pancreatectomy-surgery-removal-pancreas
https://my.clevelandclinic.org/health/body/23095-genetic-mutations-in-humans
https://my.clevelandclinic.org/health/diseases/21499-brittle-diabetes
https://my.clevelandclinic.org/health/treatments/24384-pancreas-transplant
https://my.clevelandclinic.org/health/treatments/24384-pancreas-transplant
https://youtu.be/HjT_WZgbzVE
https://youtu.be/QN231qRvkr0
https://youtu.be/qtbb4YBJbJM
https://en.wikipedia.org/wiki/File:Allopecia_areata.JPG
https://en.wikipedia.org/wiki/File:Acne_vulgaris_on_a_very_oily_skin.jpg


24 
 

Atopic Dermatitis 
Atopic Dermatitis is a skin disease causing much itchiness. Scratching 

leads to redness, swelling, cracking, weeping clear fluid, crusting, and 

scaling. The goals in treating atopic dermatitis are to heal the skin and 

prevent flares. You should watch for changes in the skin to find out 

what treatments help the most. Treatments can include: Medications: 

- Skin creams or ointments that control swelling and lower allergic 

reactions; - Corticosteroids; - Antibiotics to treat infections caused by 

bacteria; - Drugs that suppress the immune system; - Antihistamines 

that make people sleepy to help stop nighttime scratching. 

Light therapy: - Skin care that helps heal the skin and keep it healthy; - Avoiding things that cause an allergic 

reaction. 

 

Cicatricial Alopecia 
Cicatricial alopecia is a group of conditions that destroy hair follicles. Hair follicles are the part of the skin 

where the hair grows. The follicles are replaced with scar tissue. This means the hair will fall out and not 

grow back. Cicatricial alopecia is rare and not contagious. Anyone can get it, but it is not common in children. 

If hair loss occurs very fast, it may cause itching, pain, and burning. If it falls out more slowly, you may not 

feel anything. Medications are used to treat cicatricial alopecia. Surgery might be an option if you haven’t 

lost hair from the disease for 1 to 2 years. The disease may come back, even after treatment. 

 

Epidermolysis Bullosa 
 

Epidermolysis bullosa is a group of diseases in which the skin is easily injured, causing painful blisters to 

form. These blisters can cause serious problems if they become infected. Some people with the condition 

have a mild form with few blisters. Others may have many blisters. A doctor can identify the disease by 

taking a small piece of skin and looking at it under a microscope. Treatment includes proper skin care to 

prevent blisters, treating blisters and infections, and a good diet. Surgery may be needed in more severe 

cases. 

 

Hidradenitis Suppurativa (HS) 
 

 Hidradenitis suppurativa is a skin disease that causes pimple-like bumps 

or boils on and under the skin. The disease is chronic (long lasting) and 

can be painful. HS does not spread from one person to another. 

HS starts in the hair follicle in the skin and happens where areas of skin 

may touch or rub together. Poor personal hygiene habits, such as not 

bathing or shampooing your hair, do not cause HS. In most cases, the 

cause of the disease is unknown.  

https://en.wikipedia.org/wiki/File:Atopy2010.JPG
https://en.wikipedia.org/wiki/File:Hidradenitis_suppurativa_(stage_II)_in_axilla.jpg
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The treatment of hidradenitis suppurativa varies and is based on your symptoms. Doctors may treat 

moderate or severe HS with a TNF inhibitor, which is a medication known as a biologic.  Other medications to 

treat the symptoms may include: Antibiotics, Corticosteroids, Hormone therapy, Immunosuppressants, Pain 

relievers, Retinoids. Sometimes surgery is needed to open or drain the bumps or boils. Your doctor may 

recommend laser hair removal. The goal of the treatment is to help heal current outbreaks and to stop more 

symptoms from developing. 

 

Ichthyosis 
 

Ichthyosis causes dry, thickened skin that may look like fish scales. The disease is 

usually passed down from your parents. Ichthyosis is treated by dermatologists 

who are doctors trained to diagnose and treat diseases of the skin, hair, and nails. 

Creams, lotions, or ointments can relieve dryness or itching. Salt or aspirin 

dissolved in water, or over-the-counter lotions containing urea, may also ease 

scaling. For more severe cases, doctors may prescribe certain forms of vitamin A.  

 

Lichen Sclerosus 
 

Lichen sclerosus usually affects the skin of the genital and anal areas. It can also appear on the upper body, 

breasts, and upper arms. The disease does not cause skin cancer but may increase one’s risk for cancer if the 

skin is scarred.  Treatment with creams or ointments can help. Surgery to remove skin patches at the genitals 

may be an option in men, but not women. Women with severe scarring in the vagina may need surgery. The 

person should see their doctor every six to 12 months in order to follow and treat any skin changes. 

 

Pemphigus 
 Pemphigus is a type of disease where the body’s immune system attacks healthy cells in 

the top layer of skin (epidermis). It causes blisters on the skin and in the mouth, nose, 

throat, eyes, and genitals. Some forms of pemphigus can cause death if not treated. The 

type of pemphigus depends on where the blisters form. Most people with pemphigus 

can control it with medicines. These medicines can have side effects. 

A person should see their doctor if you they have long-lasting blisters on the skin or 

mouth, to be tested for pemphigus. 

Psoriasis 
Psoriasis is a skin disease that causes red, scaly skin that may feel painful, 

swollen, or hot. Individuals may be susceptible to other conditions. It is 

caused by genes, meaning it runs in families, but some outside factors can 

make it worse or trigger flares. Psoriasis can be hard to diagnose because it 

can look like other skin diseases. A doctor may recommend creams, 

ultraviolet light therapy, prescription medications, shots, or some 

combination of these treatments.  

https://en.wikipedia.org/wiki/File:Ichthyosis_2.jpg
https://en.wikipedia.org/wiki/File:Permphigus.jpg
https://en.wikipedia.org/wiki/File:Psoriasis_on_back1.jpg
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Rosacea 
 Rosacea is a long-term disease that causes reddened skin and pimples, 

usually on the face. It can also make the skin thicker and cause eye 

problems. There is no cure for rosacea, but some treatments can make 

the skin look and feel better. Doctors don’t know what causes rosacea, 

but it may run in families. 

 

 

Vitiligo 
Vitiligo is a disorder that causes patches of skin to become white. It 

happens because cells that make color in your skin are destroyed. 

Doctors don’t know what causes vitiligo, but it may be an autoimmune 

disease. It also seems to run in families. Treatments may help restore 

color to the white patches of the skin, but they don’t work for 

everyone, and sometimes they have unwanted side effects.  

Check your understanding: What do you do if a person who wants a tattoo has a skin disease? 

 

 

Health Risks (Tattoo Allergies and Infections) 
Suggested videos: 
 
1. Allergic Reactions (Tattoo University)  https://youtu.be/X4ImrsnFo_o  
2. TATTOOING Different SKIN Types: Self Harm Scars, Allergies, Skin Tones + MORE!!  
https://youtu.be/OkrYWiziT3M  

  
Body art procedures can pose health risks to practitioners and clients. The inks used in tattooing contains 

one or more colorants, a carrier, and some additives. The inks and the needles can be contaminated, and 

sterilization of electrical devices is not always easy.  
 

Body piercing and tattooing can cause localized pain and itching, and the skin reactions may include mild 

erythema (superficial reddening of the skin, usually in patches, as a result of injury or irritation causing 

dilatation of the blood capillaries), swelling, mild bleeding, crusting, exudation (oozing). 
 

Allergies (or hypersensitivity) of tattooing can become apparent months (or even years) after the skin has 

been tattooed. Red inks (and sometimes yellow inks) seem to cause the most allergic reactions. Some 

components found in the inks, such as formaldehyde, nickel, manganese, cadmium, and antimony, could 

eventually act as chemical triggers. The risk of a generalized allergic reaction in a nickel-sensitive person is 

controversial but must be considered. Tattoo inks could trigger severe systemic reactions and even 

anaphylaxis. Laser-induced pigment decomposition can cause allergic reactions. 

 

https://youtu.be/X4ImrsnFo_o
https://youtu.be/OkrYWiziT3M
https://en.wikipedia.org/wiki/File:Rosacea.jpg
https://en.wikipedia.org/wiki/File:Vitiligo2.JPG
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Allergies can include:  

 

Urticaria (hives - outbreak of swollen, pale red bumps or plaques on the skin that appear suddenly),  
 

Eczematous dermatitis (red and itchy skin),  
 

Lichenoid reaction (skin eruptions that can range from mild to severe and cause itching and discomfort),  
 

Granulomatous hypersensitivity reaction (DD sarcoidosis),  
 

Foreign body reaction,  
 

Vasculitis (inflammation of the blood vessels),  
 

Photosensitivity, 
 

Erythema nodosum (skin inflammation that is located in a part of the fatty layer of skin, resulting in reddish, 

painful, tender lumps most commonly located in the front of the legs below the knees. The tender lumps, or 

nodules, of erythema nodosum range in size from a dime to a quarter). 

 

Bacterial infections are more common after piercing procedures, and are caused by pathogens (such as 
Streptococcus pyogenes and Staphylococcus aureus). Secondary infections caused by Streptococcus 
pyogenes, Staphylococcus aureus, Pseudomonas, and E. coli can occur when the procedure is performed in 
poor hygienic conditions, and can include: 
 
Erysipelas (infection of the upper dermis and superficial lymphatics, typically with a skin rash, usually on any 
of the legs and toes, face, arms, and fingers),  
 
Cellulitis (common, potentially serious bacterial skin infection, in which the affected skin appears swollen and 
red and is typically painful and warm to the touch. Cellulitis usually affects the skin on the lower legs, but it 
can occur in the face, arms and other areas),  
 
Sepsis (a potentially life-threatening condition caused by the body's response to an infection. The body 
normally releases chemicals into the bloodstream to fight an infection. Sepsis occurs when the body's 
response to these chemicals is out of balance, triggering changes that can damage multiple organ systems),  
 
Spinal abscesses (a rare condition than can cause permanent damage to the spinal cord. An abscess is a 
swollen area in tissues that contains a buildup of pus. It happens when injured tissues becomes infected. The 
body's immune system sends white blood cells to help fight off infection).    
 
Viral infections that can be transmitted include: 
 
Papillomavirus-induced warts, (Verruca vulgaris is the common wart 
caused by infection with human papillomavirus and frequently 
infects the cuticle (the skin at the base of the nail) and sometimes 
the area beneath the nail). Verruca vulgaris is seven times more 
likely to appear in black ink tattoos vis-à-vis colored ink tattoos and 
non-tattooed skin, which would suggest that local immunity may be 
suppressed by the carbon pigment. 
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Molluscum contagiosum (viral infection of the skin that results in round, firm, painless bumps ranging in size 
from a pinhead to a pencil eraser),  
 

Herpes simplex (infection that causes herpes in various parts of the body, most commonly on the genitals or 
mouth. There are two types of the herpes simplex virus. HSV-1: primarily causes oral herpes, and is generally 
responsible for cold sores and fever blisters around the mouth and on the face. HSV-2: primarily causes 
genital herpes, and is generally responsible for genital herpes outbreaks), and blood-transmitted diseases 
such as: 
 

Hepatitis (inflammation of the liver)  
 

HIV (human immunodeficiency virus, which harms the immune system by destroying the white blood cells 
that fight infection, putting a person at risk for serious infections and certain cancers. The final stage of 
infection with HIV is AIDS (acquired immunodeficiency syndrome). 
 
Tattoos containing metallic (iron) components can interfere with diagnostic procedures. Rare complications 
that have been reported in patients undergoing magnetic resonance imaging (MRI) included tingling and 
burning sensations and even burns.  
 
The metallic components in the tattoo itself can interfere with the quality of the images. Artifacts and 
foreign bodies within a patient’s body may distort MRI and lead to diagnostic confusion or reduce the quality 
of examinations.  
 
Cosmetic procedures such as permanent makeup and tattoos and materials such as piercings, prostheses, 
metallic clips, etc. can produce severe distortion of the magnetic field.  
 
 
Body Artists should know the risks of body-modifying procedures and be able to recognize and handle 
complications in order to avoid irreparable consequences, especially for adolescents. Risks of the procedures 
are bleeding, swelling, infection, and contact allergy. Lip and tongue piercings can damage the gums and 
teeth.  
 

Ink Color May Contain Possible Side Effects 

Black Logwood (Chrome), Charcoal, Carbon PAH (carcinogenic), ROS induction 

Brown Ferric oxide, ferric sulfate, cadmium sulfide Paradoxical darkening (Fe) 

White Lead carbonate, Zinc oxide, Titanium dioxide Paradoxical darkening (TiO2) 

Violet Manganese  

Purple / Lilac Manganese oxide Rare allergic reactions 

Flesh Ferric oxide Paradoxical darkening 

Green Chlorinated copper (phthalocyanine), Chromium 
oxide (Casalic green), Hydrous chromium oxides 
(Guignets green), Chromium sesquioxide (Viridian) 

Allergies for hexavalent chromium 

Red Mercury sulfide (cinnabar), Cadmium selenide, 
Sienna, brazilin, carmine, Cochinilla red, Santalin 

Allergic reactions to mercury 

Yellow Cadmium sulfide Phototoxic reactions 

Blue Cobalt, Copper (phthalocyanine), Indigo Granulomatous reactions (Co) 



29 
 

 
 
Individuals allergic to nickel can use the “dimethylglyoxime test” 
to check nickel release from objects and jewels. The test kit 
consists of a bottle with dimethylglyoxime. A drop of the product 
must be applied on a cotton tip. The suspected metallic item must 
be rubbed with this moistened cotton tip. If a pink-red color 
appears, the item contains and releases nickel. 
 
 

 
 
 
 
 
Although cobalt release from jewelry has been demonstrated and a cobalt test is 
available, there is no restriction imposed. 
 
 
 
Check your understanding: How do you use the dimethylglyoxime test? 
 

 
Other Important Links 

 
Legal status of tattooing in the United States:  
https://en.wikipedia.org/wiki/Legal_status_of_tattooing_in_the_United_States 
 

Tattoos & Permanent Makeup: Fact Sheet 
https://www.fda.gov/cosmetics/cosmetic-products/tattoos-permanent-makeup-fact-sheet 
 

FDA Advises Consumers, Tattoo Artists, and Retailers to Avoid Using or Selling Certain Tattoo Inks 
Contaminated with Microorganisms 
https://www.fda.gov/cosmetics/cosmetics-recalls-alerts/fda-advises-consumers-tattoo-artists-and-retailers-avoid-
using-or-selling-certain-tattoo-inks 
 
 

Disclosure 
 
 

All pictures and drawings inserted here are NOT copyrighted by 
Dan Viorel Oros or Save Each Life, but by the publishers of the 
books and training materials used for this book, and are used 
here for illustration purposes only.  
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