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Weber- Anatomy and Physiology 

 

Organization of the Human Body 

 

 

Anatomy 

 Study of the structure and shape of the body and its parts 

Physiology 

 Study of how the body and its parts work or function 

 

Anatomy—Levels of Study 

 Gross anatomy 

 Large structures 

 Easily observable 

 Microscopic Anatomy 

 Very small structures 

 Can only be viewed with a microscope 

 

Major features of the human body include its cavities, membranes, and organ systems. 

 

A. Body Cavities: 

1. The body can be divided into two main cavities, dorsal and ventral. Organs within these cavities are 

called viscera (remember the visceral mass?). 

a. The dorsal cavity can be divided into the cranial cavity (brain) and vertebral cavity (spinal cord). 

b. The ventral cavity is made up of the thoracic cavity and  abdominopelvic cavity, separated by the 

diaphragm (the muscle that helps you breathe). 

i. The abdominopelvic cavity can be divided into the abdominal cavity (digestive organs) and the pelvic 

cavity (lower digestive organs and reproductive organs). 

ii. The thoracic cavity is commonly known as the chest cavity, and contains the heart and lungs. 
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c. Smaller cavities within the head include the oral cavity, nasal cavity, orbital cavities, and middle ear 

cavities. 

 

B. Organ Systems: 

1. Body Covering 

a. The integumentary system, including skin, hair, nails, and various glands, covers the body, senses 

changes outside the body, and helps regulate body temperature. 

2. Support and Movement 

a. The skeletal system, made up of bones and ligaments, supports, protects, provides frameworks, stores 

inorganic salts, and houses blood-forming tissues. 

b. The muscular system consists of the muscles that provide body movement, posture, and body heat. 

3. Integration and Coordination 

a. The nervous system consists of the brain, spinal cord, nerves, and sense organs. It integrates 

information incoming from receptors and   sends impulses to muscles and 

glands. 

b. The endocrine system, including all of the glands that secrete hormones.  Hormones circulate in the 

body fluids and act on specific target cells to help to integrate and control 

metabolic functions. 

4. Transport 

a. The cardiovascular system, made up of the heart and blood vessels, distributes oxygen and nutrients 

throughout the body while removing wastes from the cells. 

b. The lymphatic system, consisting of lymphatic vessels, lymph nodes, thymus, and spleen, drains 

excess tissue fluid and includes cells of immunity. 

5. Absorption and Excretion 

a. The digestive system, made up of the mouth, esophagus, stomach, intestines and accessory organs, 

receives, breaks down, and absorbs nutrients. 

b. The respiratory system exchanges gases between the blood and air and is made up of the lungs and 

passageways for air. 

c. The urinary system, consisting of the kidneys, ureters, bladder, and urethra, removes wastes from the 

blood and helps to maintain water and electrolyte balance. 

6. Reproduction 
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a. The reproductive system produces new organisms. 

i. The male reproductive system consists of the testes, accessory organs, and vessels that conduct sperm to 

the penis. 

ii. The female reproductive system consists of ovaries, uterine tubes, uterus, vagina, and external genitalia. 

The female reproductive system also houses the developing offspring. 

C.  Anatomical Terminology: 

 

A.  Relative Directions 

1. Terms of relative position are used to describe the location of a part relative to another part. 

2. Terms of relative position include: superior, inferior, anterior, posterior, medial, lateral, proximal, 

distal, superficial (peripheral), and deep. 

B. Body Planes 

1. A sagittal section divides the body into right and left portions. 

2. A transverse section divides the body into superior and inferior portions. 

3. A coronal section divides the body into anterior and posterior sections. 

C. Body Cavities 

1. The ventral cavity can be divided into three regions (abdominal, thoracic, pelvic). 

2. The dorsal cavity is comprised of two divisions (cranial, vertebral). 

 

 

 

 

THE CELL 

CELLULAR LEVEL - cells are the basic structural and functional units of the human body & there are many different 

types of cells (e.g., muscle, nerve, blood, and so on) 

TISSUE LEVEL - a tissue is a group of cells that perform a specific function and the basic types of tissues in the 

human body include epithelial, muscle, nervous, and connective tissues 

ORGAN LEVEL - an organ consists of 2 or more tissues that perform a particular function (e.g., heart, liver, stomach, 

and so on) 
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SYSTEM LEVEL - an association of organs that have a common function; there are 11 major systems in the human 

body, including digestive, nervous, endocrine, circulatory, respiratory, urinary, reproductive, muscular, 

lymphatic, skeletal, and integumentary. 

 

CELL 

 The cell is one of the most basic units of life. 

 There are millions of different types of cells. 

 There are cells that are organisms onto themselves, such as microscopic amoeba and bacteria cells. 

 And there are cells that only function when part of a larger organism, such as the cells that make up your body. 

 The cell is the smallest unit of life in our bodies. 

 In the body, there are brain cells, skin cells, liver cells, stomach cells, etc 

 All of these cells have unique functions and features.  And all have some recognizable similarities. 

 All cells have a 'skin', called the plasma membrane, protecting it from the outside environment. 

 The cell membrane regulates the movement of water, nutrients and wastes into and out of the cell. 

 Inside of the cell membrane are the working parts of the cell. 

 At the center of the cell is the cell nucleus. 

 The cell nucleus contains the cell's DNA, the genetic code that coordinates protein synthesis. 

 In addition to the nucleus, there are many organelles inside of the cell - small structures that help carry out the day-

to-day operations of the cell. 

 One important cellular organelle is the ribosome.  Ribosomes participate in protein synthesis. 

 Another important cellular organelle is the mitochondrion.  Mitochondria (many mitochondria) are often referred 

to as the power plants of the cell because many of the reactions that produce energy take place in mitochondria. 

 Also important in the life of a cell are the lysosomes.  Lysosomes are organelles that contain enzymes that aid in the 

digestion of nutrient molecules and other materials. 

 Cytoplasm consists of a gelatinous solution and contains microtubules (which serve as a cell's cytoskeleton) and 

organelles (literally 'little organs') 

 Cells also contain a nucleus within which is found DNA (deoxyribonucleic acid) in the form of chromatin (or 

chromosomes during cell division) plus nucleoli 
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Organelles include: 

Endoplasmic reticulum 
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 Comes in 2 forms: smooth and rough; the surface of rough ER is coated with ribosomes; the surface 

of smooth ER is not 

 Functions include: mechanical support, synthesis (especially proteins by rough ER), and transport 

 

Golgi complex 

 Consists of a series of flattened sacs (or cisternae) 

 Functions include: synthesis (of substances likes phospholipids), packaging of materials for transport (in 

vesicles), and production of lysosomes 

 

Lysosomes 

 Membrane-enclosed spheres that contain powerful digestive enzymes 

 Functions include destruction of damaged cells (which is why they are sometimes called 'suicide bags') & 

digestion of phagocytosed materials (such as bacteria) 

 

Mitochondria 

 Have a double-membrane: outer membrane & highly convoluted inner membrane 

 Inner membrane has folds or shelf-like structures called cristae that contain elementary particles; these 

particles represent an enzyme important in ATP production 

 Primary function is production of adenosine triphosphate (ATP) 

 

Ribosomes 

 Composed of RNA (ribosomal RNA) & protein 

 May be dispersed randomly throughout the cytoplasm or attached to surface of rough endoplasmic 

reticulum 

 Often linked together in chains called polyribosomes or polysomes 

 Primary function is to produce proteins 

Centrioles 

 Paired cylindrical structures located near the nucleus 

 Play an important role in cell division 

Flagella & cilia 

 Hair-like projections from some human cells 
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 Cilia are relatively short & numerous (e.g., those lining trachea) 

 A flagellum is relatively long and there's typically just one (e.g., sperm) 

Villi 

 Projections of cell membrane that serve to increase surface area of a cell (which is important, for example, for 

cells that line the intestine) 

Movement across membranes 

Passive processes - require no expenditure of 

energy by a cell: 

Simple diffusion = net movement of a substance from an area of high concentration to an area of low concentration. 

The rate of diffusion is influenced by: 

 Concentration gradient 

 Cross-sectional area through which diffusion occurs 

 Temperature 

 Molecular weight of a substance 

 Distance through which diffusion occurs 

Osmosis = diffusion of water across a semi permeable membrane (like a cell membrane) from an area of low 

solute concentration to an area of high solute concentration  
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Basic Anatomy - Tissues & Organs 

There are many different types of cells in the human body.  None of these cells function well on there own, they are 

part of the larger organism that is called - you. 

TISSUES 

 There are only four types of tissues that are dispersed throughout the body: epithelial tissue, connective tissue, 

muscle tissue, and nerve tissue. 

 A type of tissue is not unique for a particular organ and all types of tissue are present in most organs, just as certain 

types of cells are found in many organs. For example, nerve cells and circulating blood cells are present in 

virtually all organs. 

 Tissues in organs are precisely arranged so that they can work in harmony in the performance of organ function. 

This is similar to an orchestra that contains various musical instruments, each of which is located in a precise 

place and contributes exactly at the right time to create harmony. 

 Like musical instruments that are mixed and matched in various types of musical groups, tissues and cells also are 

present in several different organs and, contribute their part to the function of the organ and the maintenance of 

homeostasis. 

 The four types of tissues are similar in that each consists of cells and extracellular materials. 

 They differ, however, in that they have different types of cells and differ in the percentage composition of cells and 

the extracellular materials 

 Cells group together in the body to form tissues - a collection of similar cells that group together to perform a 

specialized function. 

 There are 4 primary tissue types in the human body: epithelial tissue, connective tissue, muscle tissue and nerve 

tissue. 

 

1. Epithelial Tissue 

 The cells of epithelial tissue pack tightly together and form continuous sheets that serve as linings in different parts 

of the body. 

 Epithelial tissue serves as membranes lining organs and helping to keep the body's organs separate, in place and 

protected. 

 Some examples of epithelial tissue are the outer layer of the skin, the inside of the mouth and stomach, and the 

tissue surrounding the body's organs. 

 Epithelial tissue is specialized to protect, absorb and secrete substances, as well as detect sensations. 

 It covers every exposed body surface, forms a barrier to the outside world and controls absorption. 

 Epithelium forms most of the surface of the skin, and the lining of the intestinal, respiratory, and urogenital tracts. 

 Epithelium also lines internal cavities and passageways such as the chest, brain and eye, inner surfaces of blood 

vessels, and heart and inner ear. 

 Epithelium provides physical protection from abrasion, dehydration, and damage by xenobiotics. 

 It controls permeability of a substance in its effort to enter or leave the body. 

 Some epithelia are relatively impermeable; others are readily crossed. 
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 This epithelial barrier can be damaged in response to various toxins. Another function of epithelium is to detect 

sensation (sight, smell, taste, equilibrium, and hearing) and convey this information to the nervous system. For 

example, touch receptors in the skin respond to pressure by stimulating adjacent sensory nerves. The epithelium 

also contains glands and secrets substances such as sweat or digestive enzymes. Others secrete substances into 

the blood (hormones), such as the pancreas, thyroid, and pituitary gland. 

 The epithelial cells are classified according to the shape of the cell and the number of cell layers. 

 Three primary cell shapes exist: squamous (flat), cuboidal, and columnar. 

 There are two types of layering: simple and stratified. 

 

2. Connective Tissue 

 There are many types of connective tissue in 

the body. 

 Generally speaking, connective tissue adds support and structure to the body. 

 Most types of connective tissue contain fibrous strands of the protein collagen that add strength to connective 

tissue. 

 Some examples of connective tissue include the inner layers of skin, tendons, ligaments, cartilage, bone and fat 

tissue. 

 In addition to these more recognizable forms of connective tissue, blood is also considered a form of connective 

tissue. 

 Connective tissues are specialized to provide support and hold the body tissues together (i.e., they connect). 

 They contain more intercellular substances than the other tissues. 

 A variety of connective tissues exist, including blood, bone and cartilage, adipose (fat), and the fibrous and areolar 

(loose) connective tissues that gives support to most organs. 

 The blood and lymph vessels are immersed in the connective tissue media of the body. The blood-vascular system 

is a component of connective tissue. 

 In addition to connecting the connective tissue plays a major role in protecting the body from outside invaders. 

 The hematopoietic tissue is a form of connective tissue responsible for the manufacture of all the blood cells and 

immunological capability. 

 Phagocytes are connective tissue cells and produce antibodies. 

 Thus, if invading organisms or xenobiotics get through the epithelial protective barrier, it is the connective tissue 

that goes into action to defend against them. 

 

3. Muscle Tissue 

 Muscle tissue is a specialized tissue that can contract. 

 Muscle tissue contains the specialized proteins actin and myosin that slide past one another and allow movement. 

 Examples of muscle tissue are contained in the muscles throughout your body. 

 Muscular tissue is specialized for ability to contract. 

 Muscle cells are elongated and referred to as muscle fibers. 
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 When a stimulus is received at one end of a muscle cell, a wave of excitation is conducted through the entire cell so 

that all parts contract in harmony. 

 There are three types of muscle cells: skeletal, cardiac, and smooth muscle tissue 

 Contractions of the skeletal muscles, which are attached to bones, cause the bones to move. 

 Cardiac muscle contracts to force blood out of the heart and around the body. 

 Smooth muscle can be found in several organs, including the digestive tract, reproductive organs, respiratory tract, 

and the lining of the bladder. 

 Examples of smooth muscle activity are: contraction of the bladder to force urine out, peristaltic movement to move 

feces down the digestive system, and contraction of smooth muscle in the trachea and bronchi which decreases the 

size of the air passageway. 

 

4. Nerve Tissue 

 Nerve tissue contains two types of cells: neurons and glial cells. 

 Nerve tissue has the ability to generate and conduct electrical signals in the body. 

 These electrical messages are managed by nerve tissue in the brain and transmitted down the spinal cord to the 

body. 

 Nervous tissue is specialized with a capability to conduct electrical impulses and convey information from one area 

of the body to another. 

 Most of the nervous tissue (98%) is located in the central nervous system, the brain and spinal cord. 

 There are two types of nervous tissue—neurons and neuroglia. 

 Neurons actually transmit the impulses. 

 Neuroglia provide physical support for the neural tissue, control tissue fluids around the neurons, and help defend 

the neurons from invading organisms and xenobiotics. 

 Receptor nerve endings of neurons react to various kinds of stimuli (e.g., light, sound, touch, and pressure) and can 

transmit waves of excitation from the farthest point in the body to the central nervous system. 
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Organs 
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 Organs are the next level of organization in the body. 

 An organ is a structure that contains at least two different types of tissue functioning together for a common 

purpose. 

 There are many different organs in the body: the liver, kidneys, heart, even your skin is an organ. 

 In fact, the skin is the largest organ in the human body and provides us with an excellent example for 

explanation purposes. 

 The skin is composed of three layers: the epidermis, dermis and subcutaneous layer. 

 The epidermis is the outermost layer of skin.  It consists of epithelial tissue in which the cells are tightly 

packed together providing a barrier between the inside of the body and the outside world. 

 Below the epidermis lies a layer of connective tissue called the dermis. 

 In addition to providing support for the skin, the dermis has many other purposes. 

 The dermis contains blood vessels that nourish skin cells.  I 

 t contains nerve tissue that provides feeling in the skin. 

 And it contains muscle tissue that is responsible for giving you 'goosebumps' when you get cold or frightened. 

 The subcutaneous layer is beneath the dermis and consists mainly of a type of connective tissue called adipose 

tissue. 

 Adipose tissue is more commonly known as fat and it helps cushion the skin and provide protection from cold 

temperatures. 

 

 

 

 

 

JOINTS 

Ball-and-Socket Joints 

 The most range of movement by the joints is provided by a "ball-and- socket" joint, in which the spherical 

head of one bone lodges in the spherical cavity of another. In the shoulder joint, the humerus (upper arm bone) 

fits into the socket of the shoulder blade. 

 Because the socket is shallow and the joint loose, the shoulder is the body's most mobile joint. 

 The hip joint is less mobile than the shoulder, but it is more stable. 

 The ball of the femur's head fits tightly into a deep socket in the hip bone. 

 A rim of cartilage lining the socket helps grip the femur firmly; the ligament binding the two bones is among 

the strongest in the human body. 

 

Hinge Joints 

 The simplest type of joint is the "hinge," as found in the elbows and the joints of the fingers and toes. 
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 Hinge joints allow movement in only one direction. 

 The hinge joint of the knee, the body's largest joint, is unusual because it can swivel on its axis, allowing the 

foot to turn from side to side. 

 Thus, the knee is constantly rolling and gliding during walking. 

 

Gliding Joints 

 "Gliding" joints permit a wide range of mostly sideways movements - as well as movements in one direction - 

a pivot joint near the top of the spine allows the head to swivel and bend. 

 Other pivot joints, in the forearm and lower leg, allow the wrist and ankle to twist. 

 

Ligaments of the Hand and Wrist 

 On the radial shaft of the smaller forearm bone, just below its head, is a process called the "radial tuberosity." 

 It serves to attach the biceps brachi muscle, which bends the arm at the elbow. 

 At the lower end of the radius, a lateral "styloid process" provides attachments for the "palmar radiocarpal 

ligament" (on the palm of the hand) and the "dorsal radiocarpal ligament" (on the back of the hand) from the 

radius into the wrist. 

 At the lower end of the larger forearm bone (ulna), its knob-like head articulates with a notch of the radius 

(ulnar notch) laterally and with a disk of fibrocartilage below. 

 This disk, in turn, joins a wrist bone (the triquetrum). 

 A medial "styloid process" at the lower end of the ulna provides attachments for ligaments ("palmar ulnocarpal 

ligament" and "dorsal ulnocarpal ligament") into the wrist. 

 The skeleton of the wrist is made up of eight small "carpal bones" that are firmly bound in two rows of four 

bones each. 

 The mass that results from these bones is called the "carpus." 

 The carpus is rounded on its nearest surface, where it articulates with the radius and with the fibrocartilaginous 

disk on the ulnar side. 

 The carpus is rounded convexly in the front, forming a canal (retinaculum) through which tendons, ligaments 

and nerves extend to the palm. 

 Its distal surface articulates with the metacarpal bones, which are joined to the carpus by the "palmar 

carpometacarpal ligaments." 

Saddle Joints 

 A "saddle" joint is more versatile than either a hinge joint or a gliding joint. 

 It allows movement in two directions. 

 The saddle joint gives the human thumb the ability to "cross over" the palm of the hand. 

 

Spine, Vertebra and Disk 
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 The spine is a column of bone and cartilage that extends from the base of the skull to the pelvis. 

 It encloses and protects the spinal cord and supports the trunk of the body and the head. 

 The spine is made up of approximately thirty-three bones called "vertebrae." 

 Each pair of vertebrae is connected by a joint which stabilizes the vertebral column and allows it to move. 

 Between each pair of vertebrae is a disk-shaped pad of fibrous cartilage with a jelly-like core, which is called 

the "intervertebral" disk - or usually just the "disk". 

 These disks cushion the vertebrae during movement. 

 The entire spine encloses and protects the spinal cord, which is a column of nerve tracts running from every 

area of the body to the brain. 

 The vertebrae are bound together by two long, thick ligaments running the entire length of the spine and by 

smaller ligaments between each pair of vertebrae. 

 The anterior longitudinal ligament consists of strong, dense fibers, located inside the bodies of the vertebrae. 

 They span nearly the whole length of the spine, beginning with the second vertebrae (or "axis"), and extending 

to the sacrum. 

 The ligament is thicker in the middle (or "thoracic" region). 

 Some of the shorter fibers are separated by circular openings, which allow for the passage of blood vessels. 

Several groups of muscles are also attached to the vertebrae, and these control movements of the spine as well 

as to support it. 

 

 

 

 

 

 

 

 

 

 

 

 

THE SKELETAL SYSTEM 

Introduction to Human Skeletal System: 
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 Skeletal system is the system of bones, associated cartilages and joints of human body. 

 Together these structures form the human skeleton. 

 Skeleton can be defined as the hard framework of human body around which the entire body is built. 

 Almost all the hard parts of human body are components of human skeletal system. 

 Joints are very important because they make the hard and rigid skeleton allow different types of movements at 

different locations. 

 If the skeleton were without joints, no movement would have taken place and the significance of human body 
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Components of Human Skeleton: 

Human skeleton is composed of three main components; Bones, Associated cartilages and Joints. 

 

Bones: 

 Bone is a tough and rigid form of connective tissue. 

 It is the weight bearing organ of human body and it is responsible for almost all strength of human skeleton 

Cartilages: 

 Cartilage is also a form of connective tissue but is not as tough and rigid as bone. 

 The main difference in the cartilage and bone is the mineralization factor. 

 Bones are highly mineralized with calcium salts while cartilages are not. 

Joints: 

 Joints are important components of human skeleton because they make the human skeleton mobile. 

 A joint occurs between “two or more bones”, “bone and cartilage” and “cartilage and cartilage”. 

 

Divisions of Human Skeleton: 

Human skeleton can be divided into two divisions. 

 Axial Skeleton: 

Axial skeleton forms the axis of human body. It consists of Skull, vertebral column and thoracic cage. 

Skull 

 Skull is that part of human skeleton that forms the bony framework of the head. 

 It consists of 22 different bones that are divided into two groups: bones of cranium and bones of face. 

Vertebral Column 

 It is a flexible column of vertebrae, connecting the trunk of human body to the skull and appendages. 

 It is composed of 33 vertebrae which are divided into 5 regions 

o Cervical 

o Thoracic 

o Lumbar 

o Sacral and 

o Coccygeal 
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Rib Cage 

 It is a bony cage enclosing vital human organs formed by the sternum and ribs. 

 There are 12 pairs of ribs that are divided into three groups 

o True ribs, False ribs and Floating ribs. 

 Appendicular Skeleton: 

It is the skeleton of appendages of human body. It consists of Shoulder girdle, Skeleton of upper limb, Pelvic girdle 

and Skeleton of lower limb. 

Shoulder Girdle 

 It attaches the upper limb to body trunk and is formed by two bones the clavicle and scapula. 

 Clavicle is a modified long bone and is subcutaneous throughout its position. 

 It is also known as the beauty bone. 

 Scapula is a pear shaped flat bone that contains the glenoid fossa for the formation of shoulder joint. 

 It possesses three important processes: Spine of scapula, Acromion process and Coracoid process. 

 

 

Skeleton of Upper limb 

 The skeleton of each upper limb consists of 30 bones. 

 These bones are the Humerus, Ulna, Radius, Carpals (8), Metacarpals (5), and Phalanges (14). 

 

Pelvic Girdle 

 There are two pelvic girdles (one for each lower limb) but unlike the pectoral girdles, they are jointed 

with each other at symphysis pubis. 

 Each pelvic girdle is a single bone in adults and is made up of three components: Ileum, Ischium and 

Pubis. 

 

 

Skeleton of Lower limb 

 The skeleton of each lower limb consists of 30 bones. 

 These bones are; Femur, Tibia, Patella, Tarsals (7), Metatarsals (5) and Phalanges (14). 
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Functions of human skeleton: 

Human skeleton performs some important functions that are necessary for survival of human beings. 

1. STRENGTH, SUPPORT AND SHAPE 

 It gives strength, support and shape to the body. 

 Without a hard and rigid skeletal system, human body cannot stand upright, and 

 It will become just a bag of soft tissues without any proper shape 

2. PROTECTION OF DELICATE ORGANS 

 In areas like the rib cage and skull, the skeleton protects inner soft but vital organs like heart and brain 

from external shocks. 

 Any damage to these organs can prove fatal, therefore protective function of skeleton is very important 

 

 

3. LEVERAGE FOR MOVEMENTS 

 Bones of the human skeleton in all parts of body provide attachment to the muscles. 

 These muscles provide motor power for producing movements of body parts. 

 In these movements the parts of skeleton acts like levers of different types thus producing movements 

according to the needs of the human body. 

 

 

 

4. PRODUCTION OF RED BLOOD CELLS 

 Bones like the sternum, and heads of tibia have hemopoeitic activity (blood cells production). 

 These are the sites of production of new blood cells. 

 

JOINTS 

 Joint is a junction between two or more bones or cartilages. 

 It is a device to permit movements in a hard and rigid skeleton. 

 Joints are formed in such a way that they keep a balance between the movement, stability and strength of 

human skeleton. 
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 However there are some types of joints where movements are sacrificed for stability and in other cases the 

stability is sacrificed for movements. 

 For example the shoulder joint and hip joint are both ball and socket joints but shoulder joint is more mobile 

and less stable while hip joint is more stable and less mobile. 

 Also there are certain types of joints where motion does not occur. 

 These joints are called immovable joints and are primarily meant for growth and they permit molding during 

child birth. 

 There are more joints in a child then in an adult because as growth proceeds some of the bones fuse together 

e.g. the ischium, ilium and pubis fuse together to form the pelvic bone (hip bone). 

 Similarly the two halves of the infant frontal bone and of the infant mandible fuse together, five sacral 

vertebrae form one sacrum and four coccygeal vertebrae form one coccyx. 
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Terms used for movements of joints: 

A). Angular movements 
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Movements in which the angle between two adjoining bones is changed 

They are of two types; 

1. Flexion and extension 

These are bending and straightening respectively. 

 

2. Adduction and abduction 

Movement towards and away from the midline of the body respectively: 

 

B). Circumduction 

When a long bone circumscribes a conical space 

 

C). Rotation 

Bone moves around a longitudinal axis. 

D). Adjunct rotation 

Independent rotation 

E). Conjunct rotation 

Rotation which accompany other movements. 

F). Spin 

Simple rotation around the bone’s stationary mechanical axis. 

G). Swing 

Any displacement of the bone and its mechanical axis other than spin 

H). Ovoid of motion 

This represents an imaginary surface which will include all possible paths of a point on the mechanical axis of the 

bone at some distance from its related joint. 

 

www.kenyanexams.com

http://kenyanexams.com


 

23 
 

I). Cardinal swing 

When the mechanical axis moves in the shortest pathway when bone moves 

 

J). Arcuate swing 

When the mechanical axis moves in the longest pathway when bone moves. 

 

K). Co-spin 

When the effect of adjunct rotation is additive to the normal spin 

 

L). Anti-spin 

When the effect of adjunct rotation is nullifying on the normal spin 

Functional classification 

Immovable joints: (Synarthroses) 

 They are fixed joints at which there is no movement. 

 The articular surfaces are joined by tough fibrous tissue. 

 Often the edges of the bones are dovetailed into one another as in the sutures of the skull. 

Partially moveable joints: (Amphiarthroses) 

 They are joints in which slight movement is possible. 

 A pad of cartilage lies between the bone surface and there is a fibrous capsule to hold the bone and cartilage in 

place. 

 The cartilages of such joints also act as shock absorbers for example the intervertebral discs between the bodies 

of vertebrae where the cartilage is strengthened by extra collagen fibers 

Freely moveable joints: (Diarthroses) 

 They are the synovial joints of structural classification. 

 They are freely moveable though at some of them the movement is restricted by the shape of the articulating 

surfaces and by the ligaments which hold them together. 

 These ligaments are of elastic connective tissue. 

 

Regional classification: 
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Skull type: They are the joints of the skull and are immovable 

Vertebral type: They are the joints of vertebral column and are slightly moveable 

Limb type: They are the joints of upper and lower limbs and are freely moveable. 

 

Synovial joints are of the following types; 

Plane synovial joints: 

 The articular surfaces of plane synovial joints are more or less plane. 

 These joints permit gliding movements in various directions. 

 Examples are intercarpal joints, intertarsal joints, and joints between the articular processes of vertebrae. 
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Hinge joints: 

 In these joints the articular surfaces are pulley shaped. 
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 There are strong collateral ligaments to provide stability to the joint. 

 Movements are permitted in one plane around a transverse axis. 

 Examples are elbow joint, ankle joint, interphaleangeal joint. 

 

Hinge Joint (Elbow Joint) 

Pivot joints: 

 Pivot joints are formed by a central bony pivot surrounded by an osteo-ligamentous ring. 

 Movements are permitted in one plane around a vertical axis. 

 Examples of this type are superior and inferior radioulnar joints and the median atlantoaxial joint. 
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Proximal Radioulnar Joint 

Condylar joints: 

 These are also known as bicondylar joints. 

 There articular surfaces consist of two distinct condyles in which one is convex surface (called the male 

surface) fitting into a concave surface (called the female surface) of the other bone. 

 These joints mainly permit the movement in plane around a transverse axis. 

 Example of this type of joints is knee joint. 
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Knee Joint (Posterior View) 

Ellipsoid joints: 
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 In this case the articular surfaces include an oval convex male surface fitting into an ellipsoid female surface. 

 

 The movements are permitted around two axis; flexion and extension around the transverse axis and adduction 

and abduction round antero-posterior axis. 

 

 Combination of these movements produces Circumduction. 

 

 Typical rotation around a third vertical axis does not occur. 

 Examples of this type of joints are wrist joint and metacarpophalangeal joint 
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Wrist Joint (ellipsoid Joint) 

 

Saddle joints: 

www.kenyanexams.com

http://kenyanexams.com


 

31 
 

 Articular surfaces are reciprocally concavo-convex. 

 Movements are similar to those permitted by ellipsoid joint with addition of some rotation (conjunct rotation 

(rotation which accompanies other movements)) around a third axis which occurs independently. 

 Examples of this type of joints are first carpometacarpal joint, sternoclavicular joint, calcaneocuboid joint. 

 

Saddle Joint 

Ball and socket joints: 

 These are also called spheroidal joints. 

 There articular surfaces include a globular head fitting into a cup shaped socket. 

 Movement occurs around an indefinite number of axes which have common center. Flexion, extension, 

abduction, adduction, rotation, Circumduction all occur quite freely. 

 Examples of this type of joints are shoulder joint, hip joint and talo-calcaneonavicular joint. 
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Ball and Socket Joint (Hip Joint) 

Axial skeleton 

 The axial skeleton supports and protects the organs of the head, neck, and torso 

 In humans it comprises the skull, ear ossicles, hyoid bone, vertebral column, and rib cage. 

 

Skull 

 The adult human skull consists of eight bones which form the cranium, or braincase, and 13 facial bones that 

support the eyes, nose, and jaws. 

 There are also three small, paired ear ossicles—the malleus, incus, and stapes—within a cavity in the temporal 

bone. 

 The total of 27 bones represents a large reduction in skull elements during the course of vertebrate evolution. 

 The three components of the skull are the neurocranium, dermatocranium, and visceral cranium. 

 The brain and certain sense organs are protected by the neurocranium. 

 All vertebrate neurocrania develop similarly, starting as ethmoid and basal cartilages beneath the brain, and as 

capsules partially enclosing the tissues that eventually form the olfactory, otic, and optic sense organs. 

 Further development produces cartilaginous walls around the brain. 

 Passages (foramina) through the cartilages are left open for cranial nerves and blood vessels. 

 Endochondral ossification from four major centers follows in all vertebrates, except the cartilaginous fishes. 

 The visceral skeleton, the skeleton of the pharyngeal arches, is demonstrated in a general form by the 

elasmobranch fishes, where all the elements are cartilaginous and support the jaws and the gills. 

 The mandibular (first) arch consists of two elements on each side of the body: the palatoquadrates dorsally, 

which form the upper jaw, and Meckel's cartilages, which join ventrally to form the lower jaw. 
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 The hyoid (second) arch has paired dorsal hyomandibular cartilages and lateral, gill-bearing ceratohyals. 

 This jaw mechanism attaches to the neurocranium for support. 

 In all jawed vertebrates except mammals, an articulation between the posterior ends of the palatoquadrate and 

Meckel's cartilages occurs between the upper and lower jaws. 

 The bony fishes have elaborated on the primitive condition, where the upper jaw was fused to the skull and the 

lower jaw or mandible could move only in the manner of a simple hinge. 

 Teleosts are able to protrude the upper and lower jaws. 

 This eventually formed an articulation with the squamosal of the skull. 

 With the freeing of the articular bone and the quadrate from their function in jaw articulation, they became ear 

ossicles in conjunction with the columella, that is, a skeletal rod that formed the first ear ossicle. 

 The remaining visceral skeleton has evolved from jaw and gill structures in the fishes to become an attachment 

site for tongue muscles and to support the vocal cords in tetrapods. 

Vertebral column 

 The vertebral column is an endoskeletal segmented rod of mesodermal origin. 

 It provides protection to the spinal cord, sites for muscle attachment, flexibility, and support, particularly in 

land-based tetrapods where it has to support the weight of the body. 

 Hard, spool-shaped bony vertebrae alternate with tough but pliable intervertebral discs. Each typical vertebral 

body (centrum) has a bony neural arch extending dorsally. 

 The spinal cord runs through these arches, and spinal nerves emerge through spaces. Bony processes and 

spines project from the vertebrae for the attachment of muscles and ligaments. 

 Synovial articulations between adjacent vertebrae effectively limit and define the range of vertebral motion. 

 Vertebral morphology differs along the length of the column. 

 There are two recognized regions in fishes (trunk and caudal) and five in mammals (cervical, thoracic, lumbar, 

sacral, and caudal), reflecting regional specializations linked to function. 

 Humans have seven cervical, twelve thoracic, five lumbar, five (fused) sacral, and four coccygeal vertebrae. 

 

Sternum and ribs 

 These ribs typically follow the connective tissue septa that divide successive muscle groups. 

 In the caudal region, they are often small paired ventral ribs, fused on the midline to form the haemal arches. 

 In humans there are twelve pairs of ribs which form a strong but movable cage encompassing the heart and 

lungs. 

 

Appendicular skeleton 

 This section of the skeletal system comprises the pectoral and pelvic limb girdles and bones of the free 

appendages. 

 The girdles provide a supporting base onto which the usually mobile limbs attach. 

Pectoral girdle 
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 The pectoral girdle has both endoskeletal and dermal components. 

 Endochondral bone forms the scapula. 

Pelvic girdle 

 The pelvic girdle forms by endochondral ossification, that is, the conversion of cartilage into bone. 

 Humans, like all other tetrapods, have a bilaterally symmetrical pelvic girdle, each half of which is formed 

from three fused bones: the ischium, ilium, and pubis. 

 A part of each of these elements forms the acetabulum, the socket-shaped component of the hip joint that 

articulates with the femoral head. 

 

THE MUSCULAR SYSTEM 

The muscles we have in our body are divided into three classes of muscles: cardiac, smooth, and skeletal. Usually, 

when we think of muscular system we often only remember the skeletal muscles because they make up what is 

recognized as the muscular system. 

 

Muscle Types 

Cardiac 

 Cardiac muscles are involuntary and found only in the heart. 

 They are controlled by the lower section of the brain called the medulla oblungata, which controlls involuntary 

action throughout your body. 

 Think about how horrible it would be to have to consciously tell your heart to beat, with the consequence of 

forgetting being death. 

 What about when you went to sleep!?! But luckily enough, the medulla oblungata does all that for us. 

 Your heart cells come in long strips, each containing a single nucleus, one of the key factors in determining 

which of the three classes any particular muscle is. 

 Located at the walls of the heart, its main function is to propel blood into circulation. 

 Contraction of the cardiac tissue is caused by an impulse sent from the medulla oblongata 

Smooth muscles 

 Your smooth muscles, like your cardiovascular muscles, are involuntary. 

 They make up your internal organs, such as your stomach-hyper link, throat-hyper link, small intestine-hyper link, 

and all the others, except your heart. 

 Unlike cardiovascular muscles, smooth muscles are generally spherical, as most other human cells are, and each 

contains one nucleus. 

 

Skeletal 
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 The skeletal muscles are the only voluntary muscles of your body, and make up what we call the muscular 

system. 

 They are all the muscles that move you bones and show external movement. 

 Unlike either of the other two classes, skeletal muscles contain multiple nuclei because of its large size, being 

in strips up to a couple of feet long. 

NOTE: 

Differences between each muscle are recognized by location, function, structure, and the way they are contracted. 

 Skeletal muscles can be broken down into groups based upon the type of movement they portray. 

 The movement of the muscle is based upon the type of joint upon which the muscle works. Skeletal muscles 

can't expand, or make themselves longer, but they can contract, or make themselves shorter, so they generally 

work in pairs. 

 One contracts, and in doing so stretches the other, and reverses its effects on the joint. 

 For example, when you contract your major arm muscle, which is called the bicep, in return the lower arm 

muscle, called the tricep, extends. 

 So as you contract one muscle the other one extends. 

 These effects can be broken down into groups of their own: flexors, extensors, adductors, and abductors. 

 Flexors and extensors become plantarflexors and dorsiflexors, respectively, when located within either the 

wrist or ankle joints. 

Flexors 

 Flexors bend at the joint, decreasing the interior angle of the joint 

 Humorous, or bicep, is a flexor of the elbow joint, bringing the fist towards the shoulder. 

 If a flexor appears in either the wrist or ankle joints, it becomes a plantarflexor 

Extendors 

 Opposites of flexors, extensors unbend at the joint, increasing the interior angle 

 The humorous, or tricep, is an extensor of the elbow joint, taking the fist farther away from the shoulder. 

 If an extensor is found in the wrist or ankle joints, it becomes a dorsiflexor 

 

Abductors 

 Abductors take away from the body, like lifting the arm to the side. 

 Abd- means to take away, like abduct and abdicate. Spreading out your fingers uses abductors, because you are 

taking away your fingers from an imaginary line running down your arm. 

Adductors 

 Adductors, the opposites of abductors, move toward the body. 

 Add- means to increase or include. 
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 By lowing an arm raised to the side, or moving your fingers together while keeping them straight, your 

muscles are adducting. 

Tendons and Ligaments 

 As fascinating as they are, muscles alone can't do the job. 

 At every joint, tendons and ligaments also help out. 

 Muscles wouldn't be very useful alone because they don't directly connect to the bone, so even if they 

contract, they wouldn't be moving anything. 

 Instead, muscles are connected to tendons, when they are connected to the bones. 

 When the muscles contract, they pull on the tendons, which in turn pull on the muscles, and that causes 

movement. 

 But without ligaments, that movement wouldn't be too useful because it would not be directed 

movement. 

 Without ligaments, instead of bones bending or rotating about each other when muscles contract, they 

would slide by each other. 

 Ligaments are what hold the bones together. They connect at the ends of muscles and keep them from 

slipping and sliding, and force them to bend. 
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Major Skeletal Muscles 

 The muscular body is divided into ten different areas where muscles can be found: facial, neck, shoulder, arm, 

forearm, thorax, abdomen, hip, pelvis/thigh, leg. 
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Facial 

 In the facial are one finds all the muscles which move the face. 

 Orbicularis oculi-sound is the two muscles that move the eye are. 

 Frontalis-sound and Temporalis-sound are the two muscles which move the forehead and sides of your head. 

 Zygomaticus-sound and Masseter-sound are the two muscles that work in conjunction to move your jaw and 

upper lip area. 

 Orbicularis oris-sound is the muscle which moves your lips. 

Neck 

 The neck area is almost entirely moved by the sternohyoid-sound and Sternocleidomastoid-sound. 

 These muscles allow the neck to move your head left and right. 

 They work with the platysma muscle to control how far you can move your head left and right. 

 What allows your head to move up and down is the trapezius-sound. 

 The trapezius is so large that it extends down to the shoulder and thorax area. 

 The trapezius is a good example of how some muscles are named by their shape. 

 The trapezius looks just like a trapezoid. 

 

 

Shoulder 

 A group of muscles all work together to move the whole shoulder area. 

 This group takes into account the trapezius-sound, deltoid-sound, infraspinatus-sound, teres major-sound, and 

the rhomboid major-sound. 

 The rhomboid major is called so because its shaped like the geometric shape of a rhombus. 

 Along with the help of the ball and socket joint-hyperlink in your shoulder, these group of muscles allow your 

arm to throw a softball, pick things over your head, and give your arms a good stretch early in the morning. 

Arm 

 Most known amongst teenage weight lifters is the arm area. 

 The famous bicep brachii-sound is the muscle that allows you to bring your forearm close to your body and 

form a huge ball of muscle wich catches a lot of attention amongst weight lifters. 

 The tricep brachii-sound and brachialis-sound are the two other muscles located in the arm region. These 

muscles allow a person to do push-ups! 

Forearm 

 A majority of the muscle in the forearm help control a part of the arm. 

 Amongst these is the Berachiodialis major-sound, palmaris longus-sound, and Flexor carpi radialis-sound. 

 The name of the flexor carpi radialis is a good example of how muscles are named by their function and 

location. 
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 This muscle is named carpi because of the bones that it helps move, the carples. Also, the name of radialis is 

made by the bone that it’s attached to, the radius. 

Thorax 

 The thorax is the set of muscles which carrying your head, arms, stomach, and any other upper body areas. 

 These muscles are the trapezius-sound and latissimus dorsi-sound. 

 Usually, the majority of the muscles of the thorax can be damaged easily is one dose not stretch before 

exercise, or lifts a heave load. 

Abdomen 

 The abdominal area consists of the muscle that allows you to bend down and move your waist from side to 

side. 

 The internal oblique-sound and external oblique-sound are the muscles that move your body from left to right. 

 The Transversus abdominus-sound and Rectus abdominus-sound, along with the trapezius-sound and 

latissimus dorsi-sound allow you to bend down and grab objects. 

Hip 

 Only two muscles make up the hip area. These are the gluteus medius-sound and gluteus maximus-sound. 

 Probably the laziest muscles in the whole system the gluteus set of muscles are used only to sit down on. 

Pelvis/Thigh 

 An overlaping of muscles is what makes this area so firm. 

 The pelvis area is usualy refered to as the upper part of the leg. 

 Muscles like the pectineus-sound and illiopsoas-sound, which help support the upper leg area, are known as 

pelvic muscles. 

 Thigh muscles are very rich in capillaries and support the whole body. 

 The upper thigh muscles are abductor longus-sound, Gracilis-sound, Sartorius-sound, and Tensor fasciae latea. 

 The lower thigh muscles are rectus femoris-sound, vastus lateralis-sound and medialis-sound. 

 Located in the back of your leg is the hamstrings-sound. 

 These muscles help you run, jump, and walk!  

 

 

Leg 

 Helping the thigh region support the body is the Leg region. 

 These muscles like the Gastrocnemius-sound, soleus-sound, porenius longus-sound, and Tibialis anterior-

sound absorb the impact when one walks and runs. 

 They also give beter cordination for moving. 

 The thigh regions trust the body forward while the leg region coordinates where it should be thrusted and 

where it should stand. 
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Endocrine System 

 The endocrine system consists of a number of glands -- including the pineal gland, pituitary gland, thyroid 

gland, and adrenal gland -- that produce and secrete hormones that circulate within the body. 

 Of all these different glands, the pituitary gland is the one sometimes referred to as the master gland. 

 The pituitary gland is instrumental in growth and development, metabolism, and reproduction. 

 Some of the hormones that the pituitary gland produces include prolactin, which stimulates the breasts to 

produce milk during pregnancy; growth hormone, which regulates growth; and thyrotropin, which signals the 

thyroid gland to produce thyroid hormone. 

 Glands are small but powerful organs that are located throughout the body. 

 They control very important body functions by releasing hormones. 

 The following list of glands makes up the endocrine system 

 

o Pituitary Gland 

o Hypothalmus 

o Thymus 

o Pineal Gland 

o Testes 

o Ovaries 

o Thyroid 

o Adrenal Glands 

o Parathyroid 

o Pancreas 

 

 

 

 

 

Pituitary Gland 

 The pituitary gland is sometimes called the "master gland" because of its great influence on the other body 

organs. 

 Its function is complex and important for overall well-

being. 
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 The pituitary gland is divided into two parts, front (anterior) and back (posterior). 

 

The anterior pituitary produces several types of hormones: 

 Prolactin or PRL - PRL stimulates milk production from a woman's breasts after childbirth and can affect 

sex hormone levels from the ovaries in women and the testes in men. 

 Growth hormone or GH - GH stimulates growth in childhood and is important for maintaining a healthy 

body composition. In adults it is also important for maintaining muscle mass and bone mass. It can affect 

fat distribution in the body. 

 Adrenocorticotropin or ACTH - ACTH stimulates production of cortisol by the adrenal glands. Cortisol, 

a so-called "stress hormone," is vital to survival. It helps maintain blood pressure and blood glucose 

levels. 

 Thyroid-stimulating hormone or TSH - TSH stimulates the thyroid gland to make thyroid hormones, 

which, in turn, control (regulate) the body's metabolism, energy, growth and development, and nervous 

system activity. 

 Luteinizing hormone or LH - LH regulates testosterone in men and estrogen in women. 

 Follicle-stimulating hormone or FSH - FSH promotes sperm production in men and stimulates the 

ovaries to release eggs (ovulate) in women. LH and FSH work together to allow normal function of the 

ovaries or testes. 

 

The posterior pituitary produces two hormones: 

 Oxytocin - Oxytocin causes milk letdown in nursing mothers and contractions during childbirth. 

 Antidiuretic hormone or ADH - ADH, also called vasopressin, is stored in the back part of the pituitary 

gland and regulates water balance. If this hormone is not secreted properly, this can lead to problems of 

sodium (salt) and water balance, and could also affect the kidneys so that they do not work as well. 

 In response to over- or underproduction of pituitary hormones, the target glands affected by these hormones 

can produce too many or too few hormones of their own, leading to hormone imbalance. 

 For example, too much growth hormone can cause gigantism, or excessive growth (referred to as acromegaly 

in adults), while too little GH may cause dwarfism, or very short stature. 

 

 

Hypothalamus 

 The hypothalamus is part of the brain that lies just above the pituitary gland. 

 It releases hormones that start and stop the release of pituitary hormones. 
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 The hypothalamus controls hormone production in the pituitary gland through several "releasing" hormones. 

 Some of these are growth hormone-releasing hormone, or (controls GH release); thyrotropin-releasing 

hormone, or TRH (controls TSH release); and corticoptropin-releasing hormone, or CRH (controls ACTH 

release). 

 Gonadotropin-releasing hormone (GnRH) tells the pituitary gland to make luteinizing hormone (LH) and 

follicle-stimulating hormone (FSH), which are important for normal puberty. 

 

Thymus 

 

 

 

 

 

 The thymus is a gland needed early in life for normal immune function. 

 It is very large just after a child is born and weighs its greatest when a child 

reaches puberty. 

 Then its tissue is replaced by fat. 

 The thymus gland secretes hormones called humoral factors. 

 These hormones help to develop the lymphoid system, which is a system throughout the body that help it to 

reach a mature immune response in cells to protect them from invading bodies, like bacteria. 

 

Pineal Gland 

 

 

 

 

 They have found one hormone so far that is produced by this gland: 

melatonin. Melatonin may stop the action of (inhibit) the hormones that 
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produce gonadotropin, which causes the ovaries and testes to develop and function. 

 It may also help to control sleep patterns. 

Testes 

 

 

 

 

 

 Males have twin reproductive glands, called testes that produce the 

hormone testosterone. 

 Testosterone helps a boy develop and then maintain his sexual traits. 

 During puberty, testosterone helps to bring about the physical changes 

that turn a boy into an adult male, such as growth of the penis and testes, 

growth of facial and pubic hair, deepening of the voice, increase in muscle mass and strength, and increase in 

height. 

 Throughout adult life, testosterone helps maintain sex drive, sperm production, male hair patterns, muscle 

mass, and bone mass. 

 Testicular cancer, which is the most common form of cancer for males between ages 15 and 35, may need to 

be treated by surgical removal of one or both testicles. 

 The resulting decrease or absence of testosterone may cause decreased sexual drive, impotence, altered body 

image, and other symptoms. 

 

 

Ovaries 
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 The two most important hormones of a woman's twin reproductive glands, the ovaries, are estrogen and 

progesterone. 

 These hormones are responsible for developing and maintaining female sexual traits, as well as maintaining a 

pregnancy. 

 Along with the pituitary gonadotropins (luteinizing hormone or LH and follicle-stimulating hormone or FSH), 

they also control the menstrual cycle. 

 The ovaries also produce inhibin, a protein that curbs (inhibits) the release of follicle-stimulating hormone 

from the anterior pituitary and helps control egg development. 

 The most common change in the ovarian hormones is caused by the start of menopause, part of the normal 

aging process. 

 It also can occur when ovaries are removed surgically. 

 Loss of ovarian function means loss of estrogen, which can lead to symptoms of menopause including hot 

flashes, thinning vaginal tissue, lack of menstrual periods, mood changes and bone loss, or osteoporosis. 

 A condition called polycystic ovary syndrome (PCOS) is caused by overproduction of male hormones in 

females. 

 PCOS can affect menstrual cycles, fertility, and hormone levels, as well as cause acne, facial hair growth, and 

male pattern balding. 

Thyroid 

 

 

 

 

 

 

 

 The thyroid is a small gland inside the neck, located in front 

of your breathing airway (trachea) and below your 

Adam's apple. 

 The thyroid hormones control your metabolism, which is 

the body's ability to break down food and store it as 
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energy and the ability to break down food into waste products with a release of energy in the process. 

 The thyroid produces two hormones, T3 (called tri-iodothyronine) and T4 (called thyroxine). 

 Thyroid disorders result from an underactive or overactive thyroid producing, respectively, too little or too 

much thyroid hormone. 

 Symptoms of hypothyroidism (too little hormone) include decreased energy, slow heart rate, dry skin, 

constipation, and feeling cold all the time. 

 In children, hypothyroidism most commonly leads to slowed growth. 

 Infants born with hypothyroidism can have delayed development and mental retardation if not treated. 

 In adults, this disorder often causes weight gain. An enlarged thyroid, or goiter, may develop. 

 Hyperthyroidism (too much hormone) may impact normal thyroid size and result in exophthalmic goiter, or 

Grave's disease. 

 Symptoms of this thyroid disease include anxiety, fast heart rate, diarrhea, and weight loss. 

 An enlarged thyroid gland (goiter) and swelling behind the eyes that causes the eyes to push forward, or bulge 

out, are common. 

 

Adrenal Glands 

 

 

 

 

 

 

 Each adrenal gland is actually two endocrine organs. 

 The outer portion is called the adrenal cortex. 

 The inner portion is called the adrenal medulla. 

 The hormones of the adrenal cortex are essential for life. 

 The adrenal cortex produces glucocorticoids (such as cortisol) that help the body control blood sugar, increase 

the burning of protein and fat, and respond to stressors like fever, major illness, and injury. 

 The mineralcorticoids (such as aldosterone) control blood volume and help to regulate blood pressure by acting 

on the kidneys to help them hold onto enough sodium and water. 

 The adrenal cortex also produces some sex hormones, which are important for some secondary sex 

characteristics in both men and women. 
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 The adrenal medulla produces epinephrine (adrenaline), which is secreted by nerve endings and increases the 

heart rate, opens airways to improve oxygen intake, and increases blood flow to muscles, usually when a 

person is scared, excited, or under stress. 

 Norepinephrine also is made by the adrenal medulla, but this hormone is more related to maintaining normal 

activities as opposed to emergency reactions. 

 Too much norepinephrine can cause high blood pressure. 

 

 

 

 

Parathyroid 

 

 

 

 

 

 

 Located behind the thyroid gland are four tiny 

parathyroid glands. 

 These make hormones that help control calcium 

and phosphorous levels in the body. 

 The parathyroid glands are necessary for proper 

bone development. 

 In response to too little calcium in the diet, the parathyroid glands make parathyroid hormone, or PTH, that 

takes calcium from bones so that it will be available in the blood for nerve conduction and muscle contraction. 

 If the parathyroid’s are removed during a thyroid operation, low blood calcium will result in symptoms such as 

irregular heartbeat, muscle spasms, tingling in the hands and feet, and possibly difficulty breathing. 

 A tumor or chronic illness can cause too much secretion of PTH and lead to bone pain, kidney stones, 

increased urination, muscle weakness, and 

fatigue. 

 

Pancreas 
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 The pancreas is a large gland behind your stomach that helps the body to maintain healthy blood sugar 

(glucose) levels. 

 The pancreas secretes insulin, a hormone that helps glucose move from the blood into the cells where it is used 

for energy. 

 The pancreas also secretes glucagon when the blood sugar is low. 

 Glucagon tells the liver to release glucose, stored in the liver as glycogen, into the bloodstream. 

 Diabetes, an imbalance of blood sugar levels, is the major disorder of the pancreas. 

 There are two types of diabetes. Type I, and Type II diabetes. 

 Type I diabetes occurs when the pancreas does not produce enough insulin. 

 Type II diabetes occurs when the body is resistant to the insulin in the blood). 

 Without enough insulin to keep glucose moving through the metabolic process, the blood glucose level rises 

too high. 

 In Type I diabetes, a patient must take insulin shots. 

 In Type II diabetes, a patient may may not necessarily need insulin and can sometimes control blood sugar 

levels with exercise, diet and other medications. 
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THE REPRODUCTIVE SYSTEM 

 Reproductive systems can be divided into the internal reproductive organs and the external genitalia. 

 The gonads are the actual organs that produce the gametes. 

 In the male, testes (singular = testis) produce sperm, and in the female, ovaries make eggs. 

 

Male Reproductive System 

 Testes - Is a pair of, organs that produce the male gametes i.e., sperms 

 Duct system - Is a network of tubules and tubes for passage of the sperms called the 

 Glands - As in associated 

 Penis - Is a mating organ 

 

 

 Testes 

 The male reproductive system comprises of a pair of testes that are present in a thin-walled sac called the 

scrotum. 

 The scrotum is contained within the abdominal cavity in the embryonic stage. Shortly before birth, they come 

down and remain outside throughout life. 

 This is because the testes cannot produce sperms at the body temperature. 

 A temperature 2-3 degrees lower is ideal for the production of sperms. 

 The scrotal sacs hang loose when it is hot and when it is cold the skin of the scrotal sacs contracts and this 

keeps them in close contact with the body. 
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Side view of the Human Male Reproductive System 

 Each testis is covered by a thick connective tissue layer. 
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 Internally, the testis is lobed. There are 15-20 lobes, each having a network of seminiferous tubules and the 

interstitial cells between the tubules. 

 

Longitudinal Section Showing LobulesContaining Seminiferous Tubules 

 The seminiferous tubules produce sperms that are passed along the tubules to the posterior region of the testis. 

 The sperms are produced by a process called the spermatogenesis. 

 The interstitial cells are also called the Leydig cells and they secrete the hormone testosterone. 

 In addition they also form a packing tissue between the seminiferous tubules. 

Duct System 

 From the seminiferous tubules, the sperms are passed into a network of 10-12 ducts called the efferent ducts or 

the vasa efferentia. 

 They are then passed into a highly coiled tubular part called the epididymis. 

 Epididymis is an organ that extends from the top of the testis along its side to its back. 

 It therefore, has three parts - head (upper), body (middle) and tail (hind). It temporarily stores the sperms. 

 The sperms from the epididymis pass into a distinct tube called the vas deferens, also called the sperm duct. 
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 Vas deferens is also coiled though not much. It rises into the abdominal cavity and loops over the ureter of that 

side. 

 The passage that connects the testicular region with the abdomen is called the inguinal canal. 

 Sometimes, the intestine bulges into the scrotum through this canal due to pressure in the abdomen. 

 This causes hernia. 

 Vas deferens is joined by the duct from the seminal vesicle to form the ejaculatory duct. 

 The duct then passes through the prostrate glands and opens into the urethra. 

 The system of tubules consisting of the vasa efferentia, epididymis, vas deferens, ejaculatory tube and the 

urethra is the duct system associated with the male reproductive system. 

Glands 

The various glands associated with the male reproductive system are as follows: 

 Seminal vesicles 

 Prostrate gland 

 Cowper's glands 

 Penis 

Seminal Vesicles 

 Pair of seminal vesicles is glands that are present behind the urinary bladder. 

 Each sperm duct has the seminal vesicle of its side secreting a fluid into the common ejaculatory duct. 

 This fluid along with the sperms is called the semen, a milky fluid. 

Prostate Gland 

 It is a bi-lobed gland near the opening of the urethra. 

 The prostate gland also pours its secretion into the urethra. 

 It is alkaline and mixes with the semen. 

Cowper's Glands 

 They are a pair of small ovoid glands that secrete lubricating fluid into the urethra just before it enters the 

penis. 

 The secretions of these glands make the sluggish sperms more active and help in the passage of sperms through 

the duct system and then in the ejaculation. 

Penis 

 Penis is a muscular organ containing erectile tissue. 
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 The tissue is richly supplied with blood vessels. 

 On sexual stimulation the penis is gorged (supplied) excess with blood which causes it to become erect. 

 During sexual intercourse, the penis is inserted into the vagina of the females before ejaculation. 

 Ejaculation is the release of sperms by the penis to the outside. 
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 The male reproductive system is illustrated to the right. 

 Sperm are produced in the testes located in the scrotum. 

 Normal body temperature is too hot thus is lethal to sperm so the testes are outside of the abdominal cavity 

where the temperature is about 2° C (3.6° F) lower. 

 Note also that a woman’s body temperature is lowest around the time of ovulation to help insure sperm live 

longer to reach the egg. 

 If a man takes too many long, very hot baths, this can reduce his sperm count. 

 Undescended testes (testes are supposed to descend before birth) will cause sterility because their environment 

is too warm for sperm viability unless the problem can be surgically corrected. 

 From there, sperm are transferred to the epididymis, coiled tubules also found within the scrotum that store 

sperm and are the site of their final maturation. 

 In ejaculation, sperm are forced up into the vas deferens (plural = vasa deferentia). 

 From the epididymis, the vas deferens goes up, around the front of, over the top of, and behind the bladder. 

 A vasectomy is a fairly simple, outpatient operation that involves making a small slit in each scrotum, cutting 

the vasa deferentia near where they begin, and tying off the cut ends to prevent sperm from leaving the 

scrotum. 

 Because this is a relatively non-invasive procedure (as compared to doing the same to a woman’s oviducts), 

this is a popular method of permanent birth control once a couple has had all the children they desire. 

 Couples should carefully weigh their options, because this (and the corresponding female procedure) is not 

designed to be a reversible operation. 

 The ends of the vasa deferentia, behind and slightly under the bladder, are called the ejaculatory ducts. 

 The seminal vesicles are also located behind the bladder. 

 Their secretions are about 60% of the total volume of the semen (= sperm and associated fluid) and contain 

mucus, amino acids, fructose as the main energy source for the sperm, and prostaglandins to stimulate female 

uterine contractions to move the semen up into the uterus. 

 The seminal vesicles empty into the ejaculatory ducts. The ejaculatory ducts then empty into the urethra 

(which, in males, also empties the urinary bladder). 

 The initial segment of the urethra is surrounded by the prostate gland (note spelling!). 

 The prostate is the largest of the accessory glands and puts its secretions directly into the urethra. 

 These secretions are alkaline to buffer any residual urine, which tends to be acidic, and the acidity of the 

woman’s vagina. 

 The prostate needs a lot of zinc to function properly, and insufficient dietary zinc (as well as other causes) can 

lead to enlargement which potentially can constrict the urethra to the point of interferring with urination. 

 Mild cases of prostate hypertrophy can often be treated by adding supplemental zinc to the man’s diet, but 

severe cases require surgical removal of portions of the prostate. 

 This surgery, if not done very carefully can lead to problems with urination or sexual performance. 

 The bulbourethral glands or Cowper’s glands are the third of the accessory structures. 

 These are a small pair of glands along the urethra below the prostate. 

 Their fluid is secreted just before emission of the semen, thus it is thought that this fluid may serve as a 

lubricant for inserting the penis into the vagina, but because the volume of these secretions is very small, 

people are not totally sure of this function. 

 The urethra goes through the penis. 

 In humans, the penis contains three cylinders of spongy, erectile tissue. 
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 During arousal, these become filled with blood from the arteries that supply them and the pressure seals off the 

veins that drain these areas causing an erection, which is necessary for insertion of the penis into the woman’s 

vagina. 

 In a number of other animals, the penis also has a bone, the baculum, which helps to stiffen it. The head of the 

penis, the glans penis, is very sensitive to stimulation. 

 In humans, as in other mammals, the glans is covered by the foreskin or prepuce, which may have been 

removed by circumcision. 

 Medically, circumcision is not a necessity, but rather a cultural “tradition”. 

 Males who have not been circumcised need to keep the area between the glans and the prepuce clean so 

bacteria and/or yeasts don’t start to grow on accumulated secretions, etc. there. 

 There is some evidence that uncircumcised males who do not keep the glans/prepuce area clean are slightly 

more prone to penile cancer. 
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Female Reproductive System 
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 The female reproductive system is illustrated to the right. “Eggs” are produced in the ovaries, but 

remember from our discussion of meiosis, that these are not true eggs, yet, and will never complete 

meiosis and become such unless/until first fertilized by a sperm. Within the ovary, a follicle consists 

of one precursor egg cell surrounded by special cells to nourish and protect it. A human female 

typically has about 400,000 follicles/potential eggs, all formed before birth. Only several hundred of 

these “eggs” will actually ever be released during her reproductive years. Normally, in humans, after 

the onset of puberty, due to the stimulation of follicle-stimulating hormone (FSH) one “egg” per 

cycle matures and is released from its ovary. Ovulation is the release of a mature “egg” due to the 

stimulation of leutenizing hormone (LH), which then stimulates the remaining follicle cells to turn 

into a corpus luteum which then secretes progesterone to prepare the uterus for possible 

implantation. If an egg is not fertilized and does not implant, the corpus luteum disintegrates and 

when it stops producing progesterone, the lining of the uterus breaks down and is shed. 

Each “egg” is released into the abdominal cavity near the opening of one of the oviducts or Fallopian tubes. Cilia in 

the oviduct set up currents that draw the egg in. If sperm are present in the oviduct (if the couple has recently had 

intercourse), the egg will be fertilized near the far end of the Fallopian tube, will quickly finish meiosis, and the 

embryo will start to divide and grow as it travels to the uterus. The trip down the Fallopian tube takes about a 

week as the cilia in the tube propel the unfertilized “egg” or the embryo down to the uterus. At this point, if she 

had intercourse near the time of ovulation, the woman has no idea whether an unfertilized “egg” or a new baby is 

travelling down that tube. During this time, progesterone secreted by the corpus luteum has been stimulating the 

endometrium, the lining of the uterus, to thicken in preparation for possible implantation, and when a growing 

embryo finally reaches the uterus, it will implant in this nutritious environment and begin to secrete its own 

hormones to maintain the endometrium. If the “egg” was not fertilized, it dies and disintegrates, and as the 

corpus luteum also disintegrates, its progesterone production falls, and the unneeded, built-up endometrium is 

shed. 

www.kenyanexams.com

http://biology.clc.uc.edu/courses/bio104/meiosis.htm
javascript:ShowIt('%3cB%3eCorpus%20Luteum%3c/B%3e:%20%20temporary%20secretory%20structure%20which%20forms%20from%20remains%20of%20ovarian%20follicle','(%3cB%3ecorpus%3c/B%3e%20=%20body;%20%3cB%3eluteo%3c/B%3e%20=%20yellow)','../../sounds/bio105/luteum.wav')
http://kenyanexams.com


 

58 
 

The uterus has thick, muscular walls and is very small. In a nulliparous woman, the uterus is only about 7 cm long 

by 4 to 5 cm wide, but it can expand to hold a 4 kg baby. The lining of the uterus is called the endometrium, 

and has a rich capillary supply to bring food to any embryo that might implant there. 

The bottom end of the uterus is called the cervix. The cervix secretes mucus, the consistency of which varies with the 

stages in her menstrual cycle. At ovulation, this cervical mucus is clear, runny, and conducive to sperm. Post-

ovulation, the mucus gets thick and pasty to block sperm. Enough of this mucus is produced that it is possible for 

a woman to touch a finger to the opening of her vagina and obtain some of it. If she does this on a daily basis, 

she can use the information thus gained, along with daily temperature records, to tell where in her cycle she is. If 

a woman becomes pregnant, the cervical mucus forms a plug to seal off the uterus and protect the developing 

baby, and any medical procedure which involves removal of that plug carries the risk of introducing pathogens 

into the nearly-sterile uterine environment. 

The vagina is a relatively-thin-walled chamber. It servs as a repository for sperm (it is where the penis is inserted), 

and also serves as the birth canal. Note that, unlike the male, the female has separate opening for the urinary tract 

and reproductive system. These openings are covered externally by two sets of skin folds. The thinner, inner 

folds are the labia minora and the thicker, outer ones are the labia majora. The labia minora contain erectile 

tissue like that in the penis, thus change shape when the woman is sexually aroused. The opening around the 

genital area is called the vestibule. There is a membrane called the hymen that partially covers the opening of 

the vagina. This is torn by the woman’s first sexual intercourse (or sometimes other causes like injury or some 

kinds of vigorous physical activity). In women, the openings of the vagina and urethra are susceptible to 

bacterial infections if fecal bacteria are wiped towards them. Thus, while parents who are toilet-training a toddler 

usually wipe her from back to front, thus “imprinting” that sensation as feeling “right” to her, it is important, 

rather, that that little girls be taught to wipe themselves from the front to the back to help prevent vaginal and 

bladder infections. Older girls and women who were taught the wrong way need to make a conscious effort to 

change their habits. 

At the anterior end of the labia, under the pubic bone, is the clitoris, the female equivalent of the penis. This small 

structure contains erectile tissue and many nerve endings in a sensitive glans within a prepuce which totally 

encloses the glans. This is the most sensitive point for female sexual stimulation, so senstiive that vigorous, 

direct stimulation does not feel good. It is better for the man to gently stimulate near the clitoris rather than right 

on it. Some cultures do a procedure, similar to circumcision, as a puberty rite in teenage girls in which the 

prepuce is cut, exposing the extremely-sensitive clitoris. There are some interesting speculations on the cultural 

significance of this because the sensitivity of the exposed clitoris would probably make having sexual 

intercourse a much less pleasant experience for these women. 
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THE DIGESTIVE SYSTEM 

Read the definitions below, and then label the digestive system anatomy diagram. 

 

 

Anus - the opening at the end of the digestive system from which feces exit the body. 

Appendix - a small sac located near the start of the large intestine. 

 

Esophagus - the long tube between the mouth and the stomach. It uses rhythmic muscle movements (called 

peristalsis) to force food from the throat into the stomach. 

 

Gall bladder - a small, sac-like organ located by the duodenum. It stores and releases bile (a digestive 

chemical which is produced in the liver) into the small intestine. 
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Large intestine - the long, wide tube that food goes through after it goes through the small intestine. 

 

Liver - a large organ located above and in front of the stomach. It filters toxins from the blood, and makes 

bile (which breaks down fats) and some blood proteins. 

 

Mouth - the first part of the digestive system, where food enters the body. Chewing and salivary enzymes 

in the mouth are the beginning of the digestive process (breaking down the food). 

 

Pancreas - an enzyme-producing gland located below the stomach and above the intestines. Enzymes from 

the pancreas help in the digestion of carbohydrates, fats and proteins in the small intestine. 

 

Rectum - the lower part of the large intestine, where feces are stored before they are excreted from the 

body. 

 

Small intestine - the long, thin winding tube that food goes through after it leaves the stomach. 

 

Stomach - a sack-like, muscular organ that is attached to the esophagus. When food enters the stomach, it 

is churned in an acid bath. 
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Respiratory System Anatomy 

A simplified frontal section of respiratory system diagram showing the principal organs of the respiratory system. 

 

Nose 

The nose is an irregular cavity at the anterior part of the face, with an external protuberance. The nose is divided 

in two by the nasal septum which is composed of cartilage. The floor of the nasal cavity is formed by the roof of 

the mouth or hard palate. The nasal cavity is lined with ciliated mucous membrane. 

Respiratory System Diagram of Nasal Cavity 
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In the upper part of the nasal cavity, the endings of the olfactory nerve neurones provide the sense of smell. The 

irregular internal structure causes turbulence which spreads inhaled air over the surface where mucus absorbs 

dust and other contaminants, and provides a warming and moistening action. The nasal cavity opens into the 

pharynx 

 

Pharynx 

The pharynx is a cavity lying behind the nose and mouth. Inferiorly, the pharynx opens into the oesophagus and 

trachea. The pharynx is divided into three areas: the nasal pharynx, the oropharynx, and the laryngopharynx. 

 

 

 

 

 

Respiratory System Diagram of Pharynx 
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Nasal pharynx 

The nasal pharynx is the area immediately superior to the soft palate. Like the nasal cavity, the nasal pharynx is lined 

with ciliated mucous membrane. Auditory tubes (Eustachian tubes) - one from each middle ear - open into the 

sides of the nasal pharynx. 

Oropharynx 

The oropharynx lies at the posterior part of the mouth, and extends from the soft palate to the epiglottis. A 

membranous passageway, known as the fauces, separates the oropharynx from the mouth. This passageway 

opens during swallowing or when inhaling through the mouth. 

Laryngopharynx 

The laryngopharynx is the lowest part of the pharynx and leads into the larynx. At this point the airway and digestive 

passages divide, the digestive passage continuing as the oesophagus. 

Larynx 

The larynx forms the connection between the pharynx and the trachea. It also contains membranes (the vocal cords) 

which allow the production of sounds. The larynx is supported by the thyroid cartilage, the outline of which is 
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visible as the "Adam's Apple". The opening into the larynx is protected by the epiglottis. This is a flap of fibrous 

tissue which moves over the larynx during swallowing so that solids and liquids are directed into the 

oesophagus. 

Respiratory System Diagram of Larynx 

 

Vocal Cords 

The vocal cords are made up from two strips of epithelium at the base of the larynx. The cords are supported 

between the thyroid cartilage and arytenoid cartilage. When muscles associated with the arytenoid cartilage 

contract, the vocal cords are pulled together, leaving only a small gap. In a process termed phonation, the vocal 

cords vibrate and produce sound as air is forced through the gap. This sound is then formed into the voice by 

movement of the tongue, mouth, and lips. 

Respiratory System Diagram of Vocal Cords 
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Trachea 

The trachea is a tube which extends from the base of the larynx to the lungs, where it divides into two bronchi. The 

trachea is formed from connective tissue and smooth muscle, supported by 16 to 20 "C" shaped incomplete rings 

of cartilage. The cartilage prevents collapse of the trachea, while the open section of the "C" shape allows 

dilation and contraction under control of the nervous system, to enhance respiratory effort when necessary. 

The trachea is formed from three layers of tissue: 

Outer layer - This is composed of fibrous and elastic tissue. 

Middle layer - This is composed of cartilage and bands of smooth muscle. 

Inner layer - This is composed of ciliated mucous membrane. 

 

Respiratory System Diagram of Trachea 
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Bronchi and Bronchioles 

The bronchi are two tubes which originate at the division of the trachea. The left bronchus is slightly longer than 

the right as it has to pass around the heart to reach the left lung. 

 

Respiratory System Diagram of Bronchi and Bronchioles 
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Each bronchus leads into a lung, entering together with the pulmonary blood vessels, at a point known as the 

hilum. Inside the lungs, the bronchi divide, and subdivide, into progressively smaller and more numerous, 

bronchioles. 

The bronchi have the same tissue formation as the trachea, allowing similar autonomic nervous control, although 

the amount of cartilage diminishes towards their distal ends, and is not present in bronchioles. 

The bronchioles end in very fine alveolar ducts leading to the alveoli. 

 

 

 

 

 

 

Respiratory System Diagram of Alveoli 
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Alveoli 

The alveoli, or air sacs, are the ends of the air passages. They are arranged in bunches, each bunch forming the end of 

a single bronchiole. Each alveolus is closely surrounded by blood capillaries so as to allow the exchange of gases 

to take place between the blood and the inhaled air. 

The alveolar walls are composed of a single layer of endothelium - only about 4µm in thickness, allowing the passage 

of gas, and even individual red blood cells, to and from the surrounding capillaries. Each lung contains up to 350 

million alveoli, giving a total gas exchange surface of approximately 65 m2. 

Respiratory System Diagram of Alveoli 

 

Lungs 

The lungs, being the combination of the bronchi, bronchioles, alveoli, and their connecting blood vessels, occupy 

the majority of the thorax. The area between the lungs, the mediastinum, is occupied by the heart and major 

vessels. 

Respiratory System Diagram of Lungs 
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The lungs are subdivided into lobes - the right lung having three: the superior, the middle, the inferior - the 

smaller left lung having two: the superior, and the inferior. (The left lung is smaller as part of its potential 

volume is occupied by the heart). 

Each lobe is fed by a major division of the appropriate bronchus. You can’t breathe and swallow at the same 

time – this prevents you from choking! Every minute we breathe in about 13 pints of air making about 20 breaths 

each minute. 

Pleurae 

Each lung is enclosed in a membranous sac, or pleura. There are two layers of pleura: Parietal pleura. This is the 

outer membrane, which is attached to the inside of the chest wall, and the superior surface of the diaphragm. 

 

Visceral pleura 

This is the inner membrane, which is attached to the outer surface of the lung. The pleurae are composed of 

serous membrane which secretes fluid into the potential space, the pleural cavity, between the parietal and 

visceral layers. This fluid provides lubrication for the movement which takes place during respiration. 
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Respiratory System Diagram of Pleurae 

 

The diaphragm is the muscle that moves up or down to increase or decrease the chest cavity volume. 

Hiccups are muscle spasms of the diaphragm. 

Sneezing is like a cough in the upper breathing passages. It is a body’s way of removing an irritant from the 

sensitive mucus membranes. 

You shouldn’t breathe through your mouth! Your nasal cavity is lined with cilia (tiny hairs) and mucus to filter 

out bacteria, allergens, fungus, and other irritants. 

When you breathe through your mouth, these things are not filtered out as efficiently which means you can get 

sick easier! 

 

 

 

 

THE NERVOUS SYSTEM 
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The human nervous system consists of billions of nerve cells (or neurons)plus supporting (neuroglial) cells. 

Neurons are able to respond to stimuli (such as touch, sound, light, and so on), conduct impulses, and 

communicate with each other (and with other types of cells like muscle cells). 

The nucleus of a neuron is located in the cell body. Extending out from the cell body are processes called 

dendrites and axons. These processes vary in number & relative length but always serve to conduct impulses 

(with dendrites conducting impulses toward the cell body and axons conducting impulses away from the cell 

body). 

Neurons 

Neuron can be considered as the basic unit of the nervous system, which processes and transmits information by 

means of electrochemical signals. Sensory neurons respond to external stimuli that affect the sensory organ cells. 

Motor neurons, on receiving signals from the central nervous system, bring about responses at the target organs. 

Interneurons act as the connectors between neurons. Neurons are of different shapes and sizes and their complex 

interconnections add to the complexity of the nervous system. The complexity is pretty evident from the human 

nervous system diagram given above. The human brain contains 86.1 billion neurons. 

 

Glia 
Glia or glial cells, as they are called, are non-neural cells that play a vital role in maintaining homeostasis and 

protecting the brain's neurons. The glial cells surround the neurons to hold them in place, supply them with 

oxygen and nutrients, isolate the neurons from one another and remove dead neurons. The human brain contains 

about 84.6 billion glia; that's almost equal to the number of neurons it contains. 

 

The human nervous system can be divided into two parts, central and peripheral. The central nervous system 

(CNS) consists of the brain and the spinal cord, while the peripheral nervous system (PNS) consists of sensory 

neurons, ganglia (clusters of neurons) and nerves. Here is a labeled human nervous system diagram that you can 

refer to, while you read about the human nervous system function and parts. 
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Central Nervous System 
The central nervous system coordinates the functioning of all parts of the human body and is the largest part of 

www.kenyanexams.com

http://kenyanexams.com


 

74 
 

the nervous system. It is enveloped by a set of membranes known as meninges that protect the brain and the 

spinal cord. They also have their own protective covers! The skull protects the brain while the vertebrae and 

spinal cavity shield the delicate spinal cord. To be precise, the brain is placed in the cranial cavity and the spinal 

cord in the spinal cavity. Let's take a closer look at the central nervous system parts and functions. 

 

Brain: The brain is the center of the human nervous system and is a highly complex organ. Even a braniac won't 

find it very easy to understand the brain! The human brain is about three times larger than the brain of a typical 

mammal. 

 

The brain can be said to have three main parts, the brain stem, the cerebrum and the cerebellum. The cerebrum is 

associated with information storage and processing; the cerebellum is responsible for balance, posture and 

coordination of movements; and the brain stem plays a vital role in controlling breathing and heart rate along 

with some other important body processes. Along with the skull, the brain is also protected by the cerebrospinal 

fluid in which it is suspended. It's strange yet true that the brain floats in a fluid! 

 

For a detailed study of brain anatomy and its functions, go through 

 Diagram of the Brain and its Functions 

 Left Brain Functions 

 Right Brain Functions 

Spinal Cord: The spinal cord is a long tubular structure composed of nervous tissue and support cells. It is around 45 

cm long in men and 43 cm long in women. It extends from the brain up to the space between the first and the 

second lumbar vertebrae. It transmits neural signals between the brain and other body parts. It is the spinal cord 

which connects the brain and the peripheral nervous system. 

 

More on 

 Anatomy of Central Nervous System 

 Central Nervous System Disorders 

Peripheral Nervous System 
How does the central nervous system communicate with the other body organs? It is through the peripheral 

nervous system. Functionally, the peripheral nervous system can be divided into two parts; the somatic nervous 

system and the autonomic nervous system, the somatic nervous system is responsible for bodily activities that 

are under conscious control. For example, controlling body movements and receiving external stimuli. The 

autonomic nervous system is further divided into sympathetic, parasympathetic and enteric nervous systems. The 

sympathetic nervous system governs the bodily responses to impending dangers, while the parasympathetic 

system is responsible for bodily actions that help in relaxation of body organs that are hyperactive. The enteric 

nervous system specifically manages the functioning of the digestive system. Let's take a close look at what 

constitutes the peripheral nervous system. 

 

Nerves 
Cable-like in appearance, the nerves serve as paths for the transmission of nerve impulses along axons. Nerves 

are found only in the peripheral nervous system. Depending on the direction of the signals they conduct, they are 

classified into afferent and efferent nerves. The afferent ones conduct signals from sensory neurons to the central 

nervous system, while the efferent ones conduct signals from the central nervous system along motor neurons to 

muscles or glands. There are some nerves which can function like both afferent and efferent ones. They are 
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called mixed nerves. Let's look at the major nerves given in the human nervous system diagram above. 

 

Musculocutaneous Nerve: It is a part of the brachial plexus. It runs through the neck, the armpit area and ends 

in the arm. It serves the bicep muscles and the skin of the forearm. 

 

Radial Nerve: It is also a part of the brachial plexus. It supplies the triceps brachii muscle of the arm and a part 

of the forearm along with its associated joints and skin. 

 

Median Nerve: It is one of the main nerves that originate from the brachial plexus. It runs down the arm and 

enters the forearm. The median nerve is the only nerve passing through the carpal tunnel. 

 

Ilio-hypogastric Nerve: It originates from the first lumbar nerve and supplies the abdominal muscles along with 

skin of some parts of the abdominal wall. 

 

Obturator Nerve: It is a mixed nerve that arises from the lumbar plexus. It supplies the adductor, gracilis and 

obturator externus muscles. It also supplies a part of the skin of the thigh, hip and knee joints. 

 

Genitofemoral Nerve: It arises in the lumbar plexus and bifurcates into two branches, namely, genital and 

femoral. Its branches run through the skin of the scrotum and to the upper anterior aspect of the thigh. 

 

Ulnar Nerve: It runs near the ulna bone and is directly connected to the little finger and half of the ring finger. It 

supplies the tips of these fingers and the far back of the fingernail beds. It is the largest nerve which is 

unprotected by muscle or bone. 

 

Common Peroneal Nerve: Also known as the common fibular nerve, it is half the size of the tibial nerve and 

originates from the branches of the lumbar and sacral nerves. It runs obliquely along the side of the depression at 

the back of the knee joint to the head of the calf bone. 

 

Deep Peroneal Nerve: Also known as the deep fibular nerve, it originates at the bifurcation of the common 

peroneal nerve, comes above the middle of the leg and then to the front of the ankle joint. The deep peroneal 

nerve supplies muscular branches to some parts of the leg and the ankle joint. 

 

Superficial Peroneal Nerve: It supplies the peroneus longus, a muscle in the lateral compartment of the leg and 

the peroneus brevis, a smaller muscle lying under the peroneus longus. This nerve supplies musclular branches 

to the longus and the brevis muscles and cutaneous filaments to the skin of the lower part of the leg. 

 

Tibial Nerve: The tibial nerve is a branch of the sciatic nerve. It passes through the depression at the back of the 

knee joint, where it gives of an articular branch to the knee joint and a cutaneous branch that becomes the sural 

nerve 

 

Saphenous Nerve: It is the largest cutaneous branch of the femoral nerve. It supplies cutaneous branches to the 

skin of the leg and foot in the region between the knee and the ankle. 

 

Sciatic Nerve: Also known as the ischiatic nerve, the sciatic nerve is a nerve fiber that begins in the lower back 

and ends in the lower limb. It supplies the skin of the leg and the muscles of the leg, foot and back of the thigh. 

 

Pudental Nerve: Originating in the sacral region of the spinal cord, it is formed from the second, third and 

fourth sacral nerves. It is located in the pelvic region and it supplies the external genitalia of both men and 
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women. 

 

Femoral Nerve: It is located inside the leg and supplies muscles that help in bending and straightening the leg. It 

is the largest branch of the lumbar plexus. 

 

Subcostal Nerve: It is the vertical branch of the 12th thoracic nerve and supplies some parts of the abdominal 

muscles. It supplies branches to the skin of the lower abdominal wall and the gluteal region. It passes along the 

border of the 12th rib. 

 

Intercostal Nerves: The ventral branches of the thoracic nerves are known as intercostal nerves. The first two 

intercostal nerves supply fibers to the upper limb, the next four, to the thorax and the lower five to the thorax and 

abdomen. 

 

Plexus 
The literal meaning of plexus is network. In human beings, rather all vertebrates, the area where nerves branch 

and rejoin, is known as a plexus. The four main nerve plexuses in the human body are cervical plexus, brachial 

plexus, lumbar plexus and sacral plexus. Here is a brief description of each of them. 

 

Cervical Plexus: The anterior branches of the upper four cervical nerves form a plexus in the neck region, and it 

is known as the cervical plexus. The nerves of the cervical plexus supply the back of the head, the neck and the 

shoulders. 

 

Brachial Plexus: The arrangement of nerve fibers formed by the ventral rami of the lower cervical and upper 

thoracic nerve root, precisely between the nerve roots of the 5th cervical and 1st thoracic vertebra, is known as 

the brachial plexus. It runs through the neck, the armpit region and then into the arm. 

 

Sacral Plexus: This plexus supplies nerves to the posterior thigh, lower leg, foot and a part of the pelvis. It is 

formed by the 4th and 5th lumbar nerves and the 1st, 2nd and 3rd sacral nerves. Nerves of the sacral plexus join 

to form a flattened band, which later forms the sciatic nerve. 

 

Lumber Plexus: Formed by the ventral divisions of the first four lumbar nerves, the lumbar plexus is located in 

the lumbar region of the body. It passes through psoas major, where it supplies some smaller motor branches. 

Some of its larger branches run through the pelvic area. 

 

This was an overview of the human nervous system function and structure along with a labeled diagram. I hope, 

the human nervous system diagram helped you understand the nervous system function and parts and also gave 

you that 'textbook feel' while reading. Here is something that will add to that feeling; a human nervous system 

diagram to label. Download the image and try labeling all the nervous system parts that you just studied. Before 

you begin, you can take a quick peek at the already labeled human nervous system diagram given above and see 

if you get the labels right! 

 

I will conclude the article with what my teacher had said after she finished her lessons on human nervous 

system. She had said, "The nervous system, rather any human body system is definitely not very easy to 

understand. Studying human anatomy is in fact, understanding the most complex and intelligently crafted 

machines in the universe. And understanding complexities can never be simple. But making the complex appear 

simple is what only God can do." 
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Neurons can respond to stimuli and conduct impulses because a membrane potential is established across the cell 

membrane. In other words, there is an unequal distribution of ions (charged atoms) on the two sides of a nerve 

cell membrane. This can be illustrated with a voltmeter: 

Types of Neurons - the three main types of neurons are:  
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Multipolar  

neuron 

 
Unipolar  

neuron 

 
Bipolar neuron 

Multipolar neurons are so-named because they have many (multi-) processes that extend from the cell body: lots of 

dendrites plus a single axon. Functionally, these neurons are either motor (conducting impulses that will cause 

activity such as the contraction of muscles) or association (conducting impulses and permitting 'communication' 

between neurons within the central nervous system). 

Unipolar neurons have but one process from the cell body. However, that single, very short, process splits into longer 

processes (a dendrite plus an axon). Unipolar neurons are sensory neurons - conducting impulses into the central 

nervous system. 

Bipolar neurons have two processes - one axon & one dendrite. These neurons are also sensory. For example, 

biopolar neurons can be found in the retina of the eye. 

 

Neuroglial, or glial, cells - general functions include: 

1 - forming myelin sheaths  

2 - protecting neurons (via phagocytosis)  

3 - regulating the internal environment of neurons 

in the central nervous system 
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Synapse = point of impulse transmission between neurons; impulses are transmitted from pre-synaptic neurons to 

post-synaptic neurons 

Synapses usually occur between the axon of a pre-synaptic neuron & a dendrite or cell body of a post-synaptic neuron. 

At a synapse, the end of the axon is 'swollen' and referred to as an end bulb or synaptic knob. Within the end 

bulb are found lots of synaptic vesicles (which contain neurotransmitter chemicals) and mitochondria (which 

provide ATP to make more neurotransmitter). Between the end bulb and the dendrite (or cell body) of the post-

synaptic neuron, there is a gap commonly referred to as the synaptic cleft. So, pre- and post-synaptic membranes 

do not actually come in contact. That means that the impulse cannot be transmitted directly. Rather, the impulse 

is transmitted by the release of chemicals called chemical transmitters (or neurotransmitters). 
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THE CARDIOVASCULAR SYSTEM 
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The cardiovascular system comprises the heart, with its four chambers; arteries, in which blood moves away from the 

heart; veins, in which blood returns to the heart; and a system of capillaries, which transport blood between small 
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arteries and small veins. In this diagram, the heart has been split into two halves to illustrate better the functions 

of the right and left sides. 

 

Your heart and circulatory system make up your cardiovascular system. Your heart works as a pump that pushes blood 

to the organs, tissues, and cells of your body. Blood delivers oxygen and nutrients to every cell and removes the 

carbon dioxide and waste products made by those cells. Blood is carried from your heart to the rest of your body 

through a complex network of arteries, arterioles, and capillaries. Blood is returned to your heart through venules 

and veins. If all the vessels of this network in your body were laid end to end, they would extend for about 

60,000 miles (more than 96,500 kilometers), which is far enough to circle the planet Earth more than twice! 

The one-way circulatory system carries blood to all parts of your body. This process of blood flow within your body is 

called circulation. Arteries carry oxygen-rich blood away from your heart, and veins carry oxygen-poor blood 

back to your heart. 

In pulmonary circulation, though, the roles are switched. It is the pulmonary artery that brings oxygen-poor blood into 

your lungs and the pulmonary vein that brings oxygen-rich blood back to your heart. 

In the diagram, the vessels that carry oxygen-rich blood are colored red, and the vessels that carry oxygen-poor blood 

are colored blue. 

Twenty major arteries make a path through your tissues, where they branch into smaller vessels called arterioles. 

Arterioles further branch into capillaries, the true deliverers of oxygen and nutrients to your cells. Most 

capillaries are thinner than a hair. In fact, many are so tiny, only one blood cell can move through them at a time. 

Once the capillaries deliver oxygen and nutrients and pick up carbon dioxide and other waste, they move the 

blood back through wider vessels called venules. Venules eventually join to form veins, which deliver the blood 

back to your heart to pick up oxygen. 
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The main components of the human cardiovascular system are the heart, blood, and blood vessels. It includes: the 

pulmonary circulation, a "loop" through the lungs where blood is oxygenated; and the systemic circulation, a 
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"loop" through the rest of the body to provide oxygenated blood. An average adult contains five to six quarts 

(roughly 4.7 to 5.7 liters) of blood, which consists of plasma, red blood cells, white blood cells, and platelets. 

Also, the digestive system works with the circulatory system to provide the nutrients the system needs to keep 

the heart pumping. 

[edit] Pulmonary circulation 

Main article: Pulmonary circulation 

The pulmonary circulatory system is the portion of the cardiovascular system in which oxygen-depleted blood is 

pumped away from the heart, via the pulmonary artery, to the lungs and returned, oxygenated, to the heart via the 

pulmonary vein. 

Oxygen deprived blood from the vena cava, enters the right atrium of the heart and flows through the tricuspid valve 

(right atrioventricular valve) into the right ventricle, from which it is then pumped through the pulmonary 

semilunar valve into the pulmonary artery to the lungs. Gas exchange occurs in the lungs, whereby CO2 is 

released from the blood, and oxygen is absorbed. The pulmonary vein returns the now oxygen-rich blood to the 

heart. 

[edit] Systemic circulation 

Main article: Systemic circulation 

Systemic circulation is the portion of the cardiovascular system which transports oxygenated blood away from the 

heart, to the rest of the body, and returns oxygen-depleted blood back to the heart. Systemic circulation is, 

distance-wise, much longer than pulmonary circulation, transporting blood to every part of the body. 

 

 

View from the front, which means the right side of the heart is on the left of the diagram (and vice-versa) 
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[edit] Coronary circulation 

Main article: Coronary circulation 

The coronary circulatory system provides a blood supply to the heart. As it provides oxygenated blood to the heart, it 

is by definition a part of the systemic circulatory system. 

[edit] Heart 

Main article: Heart 

The heart pumps oxygenated blood to the body and deoxygenated blood to the lungs. In the human heart there is one 

atrium and one ventricle for each circulation, and with both a systemic and a pulmonary circulation there are four 

chambers in total: left atrium, left ventricle, right atrium and right ventricle. The right atrium is the upper 

chamber of the right side of the heart. The blood that is returned to the right atrium is deoxygenated (poor in 

oxygen) and passed into the right ventricle to be pumped through the pulmonary artery to the lungs for re-

oxygenation and removal of carbon dioxide. The left atrium receives newly oxygenated blood from the lungs as 

well as the pulmonary vein which is passed into the strong left ventricle to be pumped through the aorta to the 

different organs of the body. 

[edit] Closed cardiovascular system 

The cardiovascular systems of humans are closed, meaning that the blood never leaves the network of blood vessels. 

In contrast, oxygen and nutrients diffuse across the blood vessel layers and enters interstitial fluid, which carries 

oxygen and nutrients to the target cells, and carbon dioxide and wastes in the opposite direction. The other 

component of the circulatory system, the lymphatic system, is not closed. 

[edit] Oxygen transportation 

Main article: Blood#Oxygen transport 

About 98.5% of the oxygen in a sample of arterial blood in a healthy human breathing air at sea-level pressure is 

chemically combined with haemoglobin molecules. About 1.5% is physically dissolved in the other blood liquids 

and not connected to haemoglobin. The haemoglobin molecule is the primary transporter of oxygen in mammals 

and many other species. 
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An animation of a typical human red blood cell cycle in the circulatory system. This animation occurs at real time (20 

seconds of cycle) and shows the red blood cell deform as it enters capillaries, as well as changing color as it 

alternates in states of oxygenation along the circulatory system. 

 

 

Magnetic resonance angiography of aberrant subclavian artery 

[edit] Development 

The development of the circulatory system initially occurs by the process of vasculogenesis. The human arterial and 

venous systems develop from different embryonic areas. While the arterial system develops mainly from the 

aortic arches, the venous system arises from three bilateral veins during weeks 4 - 8 of human development. 

[edit] Arterial development 

Main article: Aortic arches 

The human arterial system originate from the aortic arches and from the dorsal aortae starting from week 4 of human 

development. Aortic arch 1 almost completely regresses except to form the maxillary arteries. Aortic arch 2 also 

completely regresses except to form the stapedial arteries. The definitive formation of the arterial system arise 

from aortic arches 3, 4 and 6. While aortic arch 5 completely regreses. 

The dorsal aortae are initially bilateral and then fuse to form the definitive dorsal aorta. Approximately 30 

posterolateral branches arise off the aorta and will form the intercostal arteries, upper and lower extremity 

arteries, lumbar arteries and the lateral sacral arteries. The lateral branches of the aorta form the definitive renal, 

suprarrenal and gonadal arteries. Finally, the ventral branches of the aorta consist of the vitelline arteries and 

umbilical arteries. The vitelline arteries form the celiac, superior and inferior mesenteric arteries of the 

gastrointestinal tract. After birth, the umbilical arteries will form the internal iliac arteries. 

[edit] Venous development 

The human venous system develops mainly from the vitelline veins, the umbilical veins and the cardinal veins, all of 

which empty into the sinus venosus. 

 

www.kenyanexams.com

http://en.wikipedia.org/wiki/File:Arteria-lusoria_MRA_MIP.gif
http://en.wikipedia.org/wiki/File:Arteria-lusoria_MRA_MIP.gif
http://en.wikipedia.org/wiki/Magnetic_resonance_angiography
http://en.wikipedia.org/wiki/Aberrant_subclavian_artery
http://en.wikipedia.org/w/index.php?title=Circulatory_system&action=edit&section=8
http://en.wikipedia.org/wiki/Vasculogenesis
http://en.wikipedia.org/wiki/Aortic_arches
http://en.wikipedia.org/wiki/Human_development
http://en.wikipedia.org/w/index.php?title=Circulatory_system&action=edit&section=9
http://en.wikipedia.org/wiki/Aortic_arches
http://en.wikipedia.org/wiki/Dorsal_aortae
http://en.wikipedia.org/wiki/Maxillary_artery
http://en.wikipedia.org/wiki/Stapedial_artery
http://en.wikipedia.org/wiki/Intercostal_arteries
http://en.wikipedia.org/wiki/Renal_artery
http://en.wikipedia.org/wiki/Inferior_suprarenal_artery
http://en.wikipedia.org/wiki/Gonadal_artery
http://en.wikipedia.org/wiki/Vitelline_arteries
http://en.wikipedia.org/wiki/Umbilical_arteries
http://en.wikipedia.org/wiki/Celiac_artery
http://en.wikipedia.org/wiki/Superior_mesenteric_artery
http://en.wikipedia.org/wiki/Inferior_mesenteric_artery
http://en.wikipedia.org/wiki/Internal_iliac_artery
http://en.wikipedia.org/w/index.php?title=Circulatory_system&action=edit&section=10
http://en.wikipedia.org/wiki/Vitelline_vein
http://en.wikipedia.org/wiki/Umbilical_vein
http://en.wikipedia.org/wiki/Cardinal_veins
http://en.wikipedia.org/wiki/Sinus_venosus
http://kenyanexams.com


 

87 
 

THE DIGESTIVE SYSTEM 

The digestive system is made up of the digestive tract—a series of hollow organs joined in a long, twisting tube from 

the mouth to the anus—and other organs that help the body break down and absorb food (see figure). 

Organs that make up the digestive tract are the mouth, esophagus, stomach, small intestine, large intestine—also called 

the colon—rectum, and anus. Inside these hollow organs is a lining called the mucosa. In the mouth, stomach, 

and small intestine, the mucosa contains tiny glands that produce juices to help digest food. The digestive tract 

also contains a layer of smooth muscle that helps break down food and move it along the tract. 

Two “solid” digestive organs, the liver and the pancreas, produce digestive juices that reach the intestine through small 

tubes called ducts. The gallbladder stores the liver's digestive juices until they are needed in the intestine. Parts 

of the nervous and circulatory systems also play major roles in the digestive system. 

[Top] 

Why is digestion important? 

When you eat foods—such as bread, meat, and vegetables—they are not in a form that the body can use as 

nourishment. Food and drink must be changed into smaller molecules of nutrients before they can be absorbed 

into the blood and carried to cells throughout the body. Digestion is the process by which food and drink are 

broken down into their smallest parts so the body can use them to build and nourish cells and to provide energy. 

[Top] 

How is food digested? 

Digestion involves mixing food with digestive juices, moving it through the digestive tract, and breaking down large 

molecules of food into smaller molecules. Digestion begins in the mouth, when you chew and swallow, and is 

completed in the small intestine. 

Movement of Food Through the System 

The large, hollow organs of the digestive tract contain a layer of muscle that enables their walls to move. The 

movement of organ walls can propel food and liquid through the system and also can mix the contents within 

each organ. Food moves from one organ to the next through muscle action called peristalsis. Peristalsis looks 

like an ocean wave traveling through the muscle. The muscle of the organ contracts to create a narrowing and 

then propels the narrowed portion slowly down the length of the organ. These waves of narrowing push the food 

and fluid in front of them through each hollow organ. 
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The first major muscle movement occurs when food or liquid is swallowed. Although you are able to start swallowing 

by choice, once the swallow begins, it becomes involuntary and proceeds under the control of the nerves. 

Swallowed food is pushed into the esophagus, which connects the throat above with the stomach below. At the 

junction of the esophagus and stomach, there is a ringlike muscle, called the lower esophageal sphincter, closing 

the passage between the two organs. As food approaches the closed sphincter, the sphincter relaxes and allows 

the food to pass through to the stomach. 

The stomach has three mechanical tasks. First, it stores the swallowed food and liquid. To do this, the muscle of the 

upper part of the stomach relaxes to accept large volumes of swallowed material. The second job is to mix up the 

food, liquid, and digestive juice produced by the stomach. The lower part of the stomach mixes these materials 

by its muscle action. The third task of the stomach is to empty its contents slowly into the small intestine. 

Several factors affect emptying of the stomach, including the kind of food and the degree of muscle action of the 

emptying stomach and the small intestine. Carbohydrates, for example, spend the least amount of time in the 

stomach, while protein stays in the stomach longer, and fats the longest. As the food dissolves into the juices 

from the pancreas, liver, and intestine, the contents of the intestine are mixed and pushed forward to allow 

further digestion. 

Finally, the digested nutrients are absorbed through the intestinal walls and transported throughout the body. The 

waste products of this process include undigested parts of the food, known as fiber, and older cells that have 

been shed from the mucosa. These materials are pushed into the colon, where they remain until the feces are 

expelled by a bowel movement. 

Production of Digestive Juices 

The digestive glands that act first are in the mouth—the salivary glands. Saliva produced by these glands contains an 

enzyme that begins to digest the starch from food into smaller molecules. An enzyme is a substance that speeds 

up chemical reactions in the body. 

The next set of digestive glands is in the stomach lining. They produce stomach acid and an enzyme that digests 

protein. A thick mucus layer coats the mucosa and helps keep the acidic digestive juice from dissolving the 

tissue of the stomach itself. In most people, the stomach mucosa is able to resist the juice, although food and 

other tissues of the body cannot. 

After the stomach empties the food and juice mixture into the small intestine, the juices of two other digestive organs 

mix with the food. One of these organs, the pancreas, produces a juice that contains a wide array of enzymes to 

break down the carbohydrate, fat, and protein in food. Other enzymes that are active in the process come from 

glands in the wall of the intestine. 
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The second organ, the liver, produces yet another digestive juice—bile. Bile is stored between meals in the 

gallbladder. At mealtime, it is squeezed out of the gallbladder, through the bile ducts, and into the intestine to 

mix with the fat in food. The bile acids dissolve fat into the watery contents of the intestine, much like detergents 

that dissolve grease from a frying pan. After fat is dissolved, it is digested by enzymes from the pancreas and the 

lining of the intestine. 
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Absorption and Transport of Nutrients 

www.kenyanexams.com

http://kenyanexams.com


 

91 
 

Most digested molecules of food, as well as water and minerals, are absorbed through the small intestine. The mucosa 

of the small intestine contains many folds that are covered with tiny fingerlike projections called villi. In turn, 

the villi are covered with microscopic projections called microvilli. These structures create a vast surface area 

through which nutrients can be absorbed. Specialized cells allow absorbed materials to cross the mucosa into the 

blood, where they are carried off in the bloodstream to other parts of the body for storage or further chemical 

change. This part of the process varies with different types of nutrients. 

Carbohydrates. The Dietary Guidelines for Americans 2005 recommend that 45 to 65 percent of total daily calories 

be from carbohydrates. Foods rich in carbohydrates include bread, potatoes, dried peas and beans, rice, pasta, 

fruits, and vegetables. Many of these foods contain both starch and fiber. 

The digestible carbohydrates—starch and sugar—are broken into simpler molecules by enzymes in the saliva, in juice 

produced by the pancreas, and in the lining of the small intestine. Starch is digested in two steps. First, an 

enzyme in the saliva and pancreatic juice breaks the starch into molecules called maltose. Then an enzyme in the 

lining of the small intestine splits the maltose into glucose molecules that can be absorbed into the blood. 

Glucose is carried through the bloodstream to the liver, where it is stored or used to provide energy for the work 

of the body. 

Sugars are digested in one step. An enzyme in the lining of the small intestine digests sucrose, also known as table 

sugar, into glucose and fructose, which are absorbed through the intestine into the blood. Milk contains another 

type of sugar, lactose, which is changed into absorbable molecules by another enzyme in the intestinal lining. 

Fiber is undigestible and moves through the digestive tract without being broken down by enzymes. Many foods 

contain both soluble and insoluble fiber. Soluble fiber dissolves easily in water and takes on a soft, gel-like 

texture in the intestines. Insoluble fiber, on the other hand, passes essentially unchanged through the intestines. 

Protein. Foods such as meat, eggs, and beans consist of giant molecules of protein that must be digested by enzymes 

before they can be used to build and repair body tissues. An enzyme in the juice of the stomach starts the 

digestion of swallowed protein. Then in the small intestine, several enzymes from the pancreatic juice and the 

lining of the intestine complete the breakdown of huge protein molecules into small molecules called amino 

acids. These small molecules can be absorbed through the small intestine into the blood and then be carried to all 

parts of the body to build the walls and other parts of cells. 

Fats. Fat molecules are a rich source of energy for the body. The first step in digestion of a fat such as butter is to 

dissolve it into the watery content of the intestine. The bile acids produced by the liver dissolve fat into tiny 

droplets and allow pancreatic and intestinal enzymes to break the large fat molecules into smaller ones. Some of 

these small molecules are fatty acids and cholesterol. The bile acids combine with the fatty acids and cholesterol 

and help these molecules move into the cells of the mucosa. In these cells the small molecules are formed back 
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into large ones, most of which pass into vessels called lymphatics near the intestine. These small vessels carry 

the reformed fat to the veins of the chest, and the blood carries the fat to storage depots in different parts of the 

body. 

Vitamins. Another vital part of food that is absorbed through the small intestine are vitamins. The two types of 

vitamins are classified by the fluid in which they can be dissolved: water-soluble vitamins (all the B vitamins 

and vitamin C) and fat-soluble vitamins (vitamins A, D, E, and K). Fat-soluble vitamins are stored in the liver 

and fatty tissue of the body, whereas water-soluble vitamins are not easily stored and excess amounts are flushed 

out in the urine. 

Water and salt. Most of the material absorbed through the small intestine is water in which salt is dissolved. The salt 

and water come from the food and liquid you swallow and the juices secreted by the many digestive glands. 
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