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UNIT I    

INTRODUCTION 

Definition 

Human anatomy 

  Human anatomy is the study of the structures of the human body. ... The word 

“anatomy” comes from the Greek words “ana,” meaning “up,” and “tome,” meaning “a 

cutting.” Traditionally, studies of anatomy have involved cutting up, or dissecting, organisms 

Human anatomy is the study of the structures of the human body. An understanding of 

anatomy is key to the practice of medicine and other areas of health. 

Human Physiology  

Human physiology is the science of the mechanical, physical, and biochemical function of 

humans, and serves as the foundation of modern medicine. As a discipline, it connects 

science, medicine, and health, and creates a framework for understanding how the human 

body adapts to stresses, physical activity, and disease. 

Scopes of human anatomy and physiology 

❖ This subject is designed to impart fundamental knowledge on the structure and function 

of the systems of the human body  

❖ It also helps in understand both homeostatic mechanism  

❖ The subject provides the basic knowledge required to understand the various disciplines 

of pharmacy. 

IMPORTANCE OF ANATOMY AND PHYSIOLOGY IN PHYSICAL EDUCATION: 

✓ Helps to understand nature and shape, size and vital abilities of human body 

✓ Provides knowledge about human body structure and function to know effects of 

exercise. 

✓ To select and identify of talent according to games events playing position 

✓ Protect from sports injuries  

✓ Habitation and naturopathy 

✓ Helps in maintaining healthy body 

✓ Helps to know about individual difference  

✓ Provides biological foundation to physical education  

✓ To carried out research  

✓ To study the human movement skills techniques  

✓ On the basic of anatomical structure  

✓ To provides scientific basis to movement through physiological capacities  

✓ To cure various diseases concerned  

✓ To provides knowledges of nutrition required for individuals’ vital needs 
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CELL 

The human body is composed of trillions of cells. They provide structure for the body, take 

in nutrients from food, convert those nutrients into energy, and carry out specialized 

functions. Cells also contain the body's hereditary material and can make copies of 

themselves. 

 

 

The cell structure comprises individual components with specific functions essential to carry 

out life’s processes. These components include- cell wall, cell membrane, cytoplasm, 

nucleus, and cell organelles. Read on to explore more insights on cell structure and function. 

Cell Membrane 

• The cell membrane supports and protects the cell. It controls the movement of 

substances in and out of the cells. It separates the cell from the external environment. 

The cell membrane is present in all the cells. 

• The cell membrane is the outer covering of a cell within which all other organelles, 

such as the cytoplasm and nucleus, are enclosed. It is also referred to as the plasma 

membrane. 

• By structure, it is a porous membrane (with pores) which permit the movement of 

selective substances in and out of the cell.  Besides this, the cell membrane also 

protects the cellular component from damage and leakage. 

• It forms the wall-like structure between two cells as well as between the cell and its 

surroundings. 

• Plants are immobile, so their cell structures are well-adapted to protect them from 

external factors. The cell wall helps to reinforce this function. 
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Cell Wall 

• The cell wall is the most prominent part of the plant’s cell structure. It is made up of 

cellulose, hemicellulose and pectin. 

• The cell wall is present exclusively in plant cells. It protects the plasma membrane 

and other cellular components. The cell wall is also the outermost layer of plant cells. 

• It is a rigid and stiff structure surrounding the cell membrane. 

• It provides shape and support to the cells and protects them from mechanical shocks 

and injuries. 

Cytoplasm 

• The cytoplasm is a thick, clear, jelly-like substance present inside the cell membrane. 

• Most of the chemical reactions within a cell take place in this cytoplasm. 

• The cell organelles such as endoplasmic reticulum, vacuoles, mitochondria, 

ribosomes, are suspended in this cytoplasm. 

Nucleus 

• The nucleus contains the hereditary material of the cell, the DNA. 

• It sends signals to the cells to grow, mature, divide and die. 

• The nucleus is surrounded by the nuclear envelope that separates the DNA from the 

rest of the cell. 

• The nucleus protects the DNA and is an integral component of a plant’s cell structure. 

Cell Organelles 

Cells are composed of various cell organelles that perform certain specific functions to carry 

out life’s processes. The different cell organelles, along with its principal functions, are as 

follows: 

Cell Organelle and its Functions 

Nucleolus 

The nucleolus is the site of ribosome synthesis. Also, it is involved in controlling cellular activities and 

cellular reproduction 

Nuclear membrane 

The nuclear membrane protects the nucleus by forming a boundary between the nucleus and other cell 

organelles. 
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Chromosomes 

Chromosomes play a crucial role in determining the sex of an individual. Each human cells contain 23 

pairs of chromosomes 

Endoplasmic reticulum 

The endoplasmic reticulum is involved in the transportation of substances throughout the cell. It plays a 

primary role in the metabolism of carbohydrates, synthesis of lipids, steroids and proteins. 

Golgi Bodies 

Golgi bodies are called the cell’s post office as it is involved in the transportation of materials within 

the cell 

Ribosome 

Ribosomes are the protein synthesisers of the cell 

Mitochondria 

The mitochondrion is called “the powerhouse of the cell.” It is called so because it produces ATP – the 

cell’s energy currency 

Lysosomes 

Lysosomes protect the cell by engulfing the foreign bodies entering the cell and helps in cell renewal. 

Therefore, it is known as the cell’s suicide bags 

Chloroplast 

Chloroplasts are the primary organelles for photosynthesis. It contains the pigment chlorophyll 

Vacuoles 

Vacuoles stores food, water, and other waste materials in the cell  

Tissue 

Tissue is a group of cells that have similar structure and that function together as a unit. 

... There are four main tissue types in the body: epithelial, connective, muscle, and nervous. 

Each is designed for specific functions. 

Body tissue is composed of grouping of cells that make up our organs and other body parts. 

The human body has four types of tissue. 
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• Muscle tissue is found all throughout the body, even in organs such as the heart. 

• Epithelial tissue covers and protects our bodies and the lining of some organs in the 

form of skin. 

• Connective tissue, which can be found filling the spaces in our body, holds our parts 

together and provides support. 

• Nervous tissue transmits signals from nerves to the spinal cord and brain, allowing us 

to use our five senses. 

We have determined that we are made up of four types of tissue. In addition to muscle tissue, 

we have connective, epithelial and nervous tissue in the body. So, what are these tissues made 

up of and how are they different from one another? Let's zoom in on each one to better 

understand. 

Muscle Tissue 

As mentioned earlier, human tissue is made up of kinds of cells that work together. First let's 

look at muscle tissue. Muscle tissue is made up of excitable cells that are long and fibrous. 

These cells are ready for contraction, or the activation of tension in our muscles, making it 

possible for us to move our body parts. They are arranged in parallel lines and are bundled, 

making muscle tissue very strong. If you take a pile of rubber bands, line them up next to 

each other and attempt to stretch them, you may get the idea of the nature of the muscle tissue 

 

 

Epithelial Tissue 

Epithelial tissue is made up of epithelial cells, which are vastly different from the muscle 

cells we just talked about. These cells can be flat, cuboidal, or columnar. They are joined 

tightly together, making a single or stacked continuous sheet. Like a quilt that is tightly 

stitched, epithelium makes an excellent protective cover for the body, in the form of skin. 

Epithelial tissue can also be found lining some internal cavities and organs. 
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Connective Tissue 

As its name suggests, connective tissue makes up a connective web inside our body. Holding 

our body parts together and providing support are the main jobs of this tissue. We would 

certainly not be in good shape if all our internal body parts were free-floating. Connective 

tissue fills in the spaces inside our body with a matrix made of fibres within a liquid, solid, or 

jelly-like substance. Think of a gelatine salad with fruit suspended inside, and you will have 

an idea of how certain types of connective tissue function. 

 HUMAN ORGAN  

Organs are the body's recognizable structures (for example, the heart, lungs, liver, eyes, 

and stomach) that perform specific functions. An organ is made of several types of tissue 

and therefore several types of cells. For example, the heart contains muscle tissue that 

contracts to pump blood, fibrous tissue that makes up the heart valves, and special cells that 

maintain the rate and rhythm of heartbeats. The eye contains muscle cells that open and 

close the pupil, clear cells that make up the lens and cornea, cells that produce the fluid 

within the eye, cells that sense light, and nerve cells that conduct impulses to the brain. 

Even an organ as apparently simple as the gallbladder contains different types of cells, such 

as those that form a lining resistant to the irritative effects of bile, muscle cells that contract 

to expel bile, and cells that form the fibrous outer wall holding the sac together.  

HUMAN SYSTEM  

The second major classification related to the study of the human system is physiology. 

Physiology involves the study of the function of living systems. The study of biochemistry is 

the third major classification of the study of human systems. Biochemistry is related to the 

chemistry of living systems. 

Various system in human body 

 The 11 organ systems include the integumentary system, skeletal system, muscular 

system, lymphatic system, respiratory system, digestive system, nervous system, endocrine 

system, cardiovascular system, urinary system, and reproductive systems. 

Circulatory system / Cardiovascular system: 

o Circulates blood around the body via the heart, arteries and veins, 

delivering oxygen and nutrients to organs and cells and carrying 

their waste products away. 

o Keeps the body's temperature in a safe range. 

Digestive system and Excretory system: 

o System to absorb nutrients and remove waste via 

the gastrointestinal tract, including 

the mouth, oesophagus, stomach and intestines. 

o Eliminates waste from the body. 

https://www.msdmanuals.com/en-in/home/fundamentals/the-human-body/cells
https://www.msdmanuals.com/en-in/home/heart-and-blood-vessel-disorders/biology-of-the-heart-and-blood-vessels/biology-of-the-heart
https://www.msdmanuals.com/en-in/home/eye-disorders/biology-of-the-eyes/structure-and-function-of-the-eyes
https://www.msdmanuals.com/en-in/home/liver-and-gallbladder-disorders/biology-of-the-liver-and-gallbladder/gallbladder-and-biliary-tract
https://en.wikipedia.org/wiki/Circulatory_system
https://en.wikipedia.org/wiki/Cardiovascular_system
https://en.wikipedia.org/wiki/Blood
https://en.wikipedia.org/wiki/Human_heart
https://en.wikipedia.org/wiki/Artery
https://en.wikipedia.org/wiki/Vein
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Digestive_system
https://en.wikipedia.org/wiki/Excretory_system
https://en.wikipedia.org/wiki/Gastrointestinal_tract
https://en.wikipedia.org/wiki/Human_mouth
https://en.wikipedia.org/wiki/Esophagus
https://en.wikipedia.org/wiki/Stomach
https://en.wikipedia.org/wiki/Intestine
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Endocrine system: 

o Influences the function of the body using hormones. 

Integumentary system / Exocrine system: 

o Skin, hair, nails, sweat and other exocrine glands 

Immune system and lymphatic system: 

o Defends the body against pathogens that may harm the body. 

o The system comprising a network of lymphatic vessels that carry a 

clear fluid called lymph. 

Muscular system: 

o Enables the body to move using muscles. 

Nervous system: 

o Collects and processes information from the senses via nerves and 

the brain and tells the muscles to contract to cause physical 

actions. 

Renal system and Urinary system 

o The system where the kidneys filter blood to produce urine, and 

get rid of waste. 

Reproductive system: 

o The reproductive organs required for the production of offspring. 

Respiratory system: 

o Brings air into and out of the lungs to absorb oxygen and 

remove carbon dioxide. 

Skeletal System: 

o Bones maintain the structure of the body and its organs. 

 

 

 

https://en.wikipedia.org/wiki/Endocrine_system
https://en.wikipedia.org/wiki/Hormone
https://en.wikipedia.org/wiki/Integumentary_system
https://en.wikipedia.org/wiki/Exocrine_system
https://en.wikipedia.org/wiki/Human_skin
https://en.wikipedia.org/wiki/Human_hair
https://en.wikipedia.org/wiki/Nail_(anatomy)
https://en.wikipedia.org/wiki/Sweat_gland
https://en.wikipedia.org/wiki/Exocrine_gland
https://en.wikipedia.org/wiki/Immune_system
https://en.wikipedia.org/wiki/Lymphatic_system
https://en.wikipedia.org/wiki/Lymph
https://en.wikipedia.org/wiki/Muscular_system
https://en.wikipedia.org/wiki/Nervous_system
https://en.wikipedia.org/wiki/Sense
https://en.wikipedia.org/wiki/Nerve
https://en.wikipedia.org/wiki/Human_brain
https://en.wikipedia.org/wiki/Muscle
https://en.wikipedia.org/wiki/Renal_system
https://en.wikipedia.org/wiki/Urinary_system
https://en.wikipedia.org/wiki/Kidneys
https://en.wikipedia.org/wiki/Urine
https://en.wikipedia.org/wiki/Reproductive_system
https://en.wikipedia.org/wiki/Reproductive_organ
https://en.wikipedia.org/wiki/Offspring
https://en.wikipedia.org/wiki/Respiratory_system
https://en.wikipedia.org/wiki/Lung
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Human_skeleton
https://en.wikipedia.org/wiki/Bone
https://en.wikipedia.org/wiki/Organ_(anatomy)
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                                                    UNIT-II  

                               Muscular and Skeletal Systems 

Muscular System: Classification of muscles - Structure and functions of Skeletal muscle – 

Muscle fiber - Skeletal System: Bones - Structure and functions of bones - Classification of 

Bones - Joints: Definition - Classification of joints. 

 

MUSCULAR SYSTEM: 

TYPES OF MUSCLES 

• Voluntary/skeletal/striated muscle 

• Involuntary or smooth or spindle muscle 

• Cardiac muscle 

TYPES OF MUSCLE 

The above classifications describe three forms of muscle tissue that perform a wide range of 

diverse functions. 

Skeletal Muscle 

Skeletal muscle mainly attaches to the skeletal system via tendons to maintain posture and 

control movement. For example, contraction of the biceps muscle, attached to the scapula and 

radius, will raise the forearm. Some skeletal muscle can attach directly to other muscles or to 

the skin, as seen in the face where numerous muscles control facial expression. 

Skeletal muscle is under voluntary control, although this can be subconscious when 

maintaining posture or balance. Morphologically skeletal myocytes are elongated and tubular 

and appear striated with multiple peripheral nuclei. 

Cardiac Muscle Tissue 

Cardiac muscle tissue is found only in the heart, where cardiac contractions pump blood 

throughout the body and maintain blood pressure. 

As with skeletal muscle, cardiac muscle is striated; however, it is not consciously controlled 

and so is classified as involuntary. Cardiac muscle can be further differentiated from skeletal 

muscle by the presence of intercalated discs that control the synchronized contraction of 

cardiac tissues. Cardiac myocytes are shorter than skeletal equivalents and contain only one 

or two centrally located nuclei. 
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Smooth Muscle Tissue 

Smooth muscle tissue is associated with numerous organs and tissue systems, such as the 

digestive system and respiratory system. It plays an important role in the regulation of flow in 

such systems, such as aiding the movement of food through the digestive system via 

peristalsis. 

Smooth muscle is non-striated and involuntary. Smooth muscle myocytes are spindle shaped 

with a single centrally located nucleus. 

 

STRUCTURE AND FUNCTIONS OF SKELETAL MUSCLE 

Skeletal muscle structure and function 

The muscle system is responsible for movement of the human body, posture, movement of 

substances inside the body and for the generation of body heat. There are approximately 700 

known and named muscles and on top of that, muscle tissue is also found inside of the heart, 

digestive organs, and blood vessels. 
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There are 3 main types of muscle in the human body: 

 

Skeletal muscle is a voluntary muscle, which means that we can actively control its function. 

It’s attached to the bone and forms a distinct organ of muscle tissue, blood vessels, tendons, 

and nerves that covers our bones and allows movement. 

Skeletal muscles often exist in pairs, whereby one muscle is the primary mover and the other 

acts as an antagonist. For example, when you bend your arm, your biceps contracts whilst 

your triceps is relaxed. When your arm returns to the extended position it is the triceps that 

contracts and the biceps relaxes. 
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Skeletal muscle is a fascinating tissue with a complex structure. It consists of elongated 

multinuclear cells called the myocytes (or myofibers). The muscle cells can be anything from 

1 mm to 30 cm in length. The longest muscle cell in our bodies can be found in the sartorius 

muscle and is 30 cm (nearly 12 inches!) long. 

The individual muscle cells appear striated under the microscope (see image below). This is 

due to the highly organized structure of the muscle fibers where actin and myosin 

myofilaments are stacked and overlapped in regular repeating arrays to form sarcomeres. 

Actin and myosin filaments slide against each other and are responsible for the muscle 

contraction. 

 

There are two types of skeletal muscles in our bodies, which vary in function. Slow twitch 

muscle fibers are better for endurance activities and can work for a long time without getting 

tired. Fast twitch muscles are good for rapid movements as they contract quickly, but get 

tired fast, and consume lots of energy. 
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Most of our muscles are made up of a mixture of both slow and fast twitch muscle fibers. 

However, muscles involved in maintaining posture contain mainly slow twitch muscle fibers, 

and muscles responsible for eye movements are made up of fast twitch muscle fibers. 

And for a bit of fun, here’s a lovely song describing all the muscles of the leg: 

MUSCLES FIBERS 

FAST-TWITCH VS SLOW-TWITCH 

❖ Each one of your skeletal muscles is made up of hundreds to thousands Trusted 

Source of muscle fibers that are tightly wrapped together by connective tissue. 

❖ Each muscle fiber contains smaller units made up of repeating thick and thin 

filaments. This causes the muscle tissue to be striated, or have a striped appearance. 

❖ Skeletal muscle fibers are classified into two types: type 1 and type 2. Type 2 is 

further broken down into subtypes. 

❖ Type 1. These fibers utilize oxygen to generate energy for movement. Type 1 fibers 

have a higher density of energy-generating organelles called mitochondria. This 

makes them dark. 

❖ Type 2A. Like type 1 fibers, type 2A fibers can also use oxygen to generate energy 

for movement. However, they contain less mitochondria, making them light. 

❖ Type 2B. Type 2B fibers don’t use oxygen to generate energy. Instead, they store 

energy that can be used for short bursts of movement. They contain even less 

mitochondria than type 2A fibers and appear white. 

 

https://training.seer.cancer.gov/anatomy/muscular/structure.html
https://training.seer.cancer.gov/anatomy/muscular/structure.html
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SKELETAL SYSTEM: 

 BONES 

A bone is a rigid tissue that constitutes part of the skeleton in most vertebrate animals. Bones 

protect the various organs of the body, produce red and white blood cells, store minerals, 

provide structure and support for the body, and enable mobility. 

The 206 bones that compose the adult skeleton are divided into five categories based on their 

shapes ((Figure)). Their shapes and their functions are related such that each categorical 

shape of bone has a distinct function. 

STRUCTURE AND FUNCTIONS OF BONES 

Structure of the bone 

 Many people think of bones as being dead, dry, and brittle. These adjectives correctly 

describe the bones of a preserved skeleton, but the bones in a living human being are 

very much alive. As shown in Figure below, the basic structure of bones is bone 

matrix, which makes up the underlying rigid framework of bones, composed of both 

compact bone and spongy bone. The bone matrix consists of tough protein fibers, 

mainly collagen, that become hard and rigid due to mineralization with calcium 

crystals. Bone matrix is crisscrossed by blood vessels and nerves and also contains 

specialized bone cells that are actively involved in metabolic processes. 

 Bone matrix provides bones with their basic structure. Notice the spongy bone in the 

middle, and the compact bone towards the outer region. The osteon is the functional 

unit of compact bone. 

Bone Cells 

There are three types of specialized cells in human bones: osteoblasts, osteocytes, and 

osteoclasts. These cells are responsible for bone growth and mineral homeostasis. 

1. Osteoblasts make new bone cells and secrete collagen that mineralizes to become 

bone matrix. They are responsible for bone growth and the uptake of minerals from 

the blood. 

2. Osteocytes regulate mineral homeostasis. They direct the uptake of minerals from the 

blood and the release of minerals back into the blood as needed. 

3. Osteoclasts dissolve minerals in bone matrix and release them back into the blood. 

Bones are far from static, or unchanging. Instead, they are dynamic, living tissues that are 

constantly being reshaped. Under the direction of osteocytes, osteoblasts continuously build 

up bone, while osteoclasts continuously break it down. 

 

 

https://en.wikipedia.org/wiki/Stiffness
https://en.wikipedia.org/wiki/Tissue_(anatomy)
https://en.wikipedia.org/wiki/Skeleton
https://en.wikipedia.org/wiki/Vertebrate
https://en.wikipedia.org/wiki/Red_blood_cell
https://en.wikipedia.org/wiki/White_blood_cell
https://en.wikipedia.org/wiki/Mineral
https://en.wikipedia.org/wiki/Animal_locomotion
https://opentextbc.ca/anatomyandphysiologyopenstax/chapter/bone-classification/#fig-ch06_02_01
http://www.ck12.org/book/CK-12-Biology-Concepts/section/13.7/#x-ck12-QmlvLTIxLTA2LWJvbmUtbWF0cml4
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Bone Tissues 

Bones consist of different types of tissue, including compact bone, spongy bone, bone 

marrow, and periosteum. All of these tissue types are shown in Figure below. 

1. Compact bone makes up the dense outer layer of bone. Its functional unit is 

the osteon. Compact bone is very hard and strong. 

2. Spongy bone is found inside bones and is lighter and less dense than compact bone. 

This is because spongy bone is porous. 

3. Bone marrow is a soft connective tissue that produces blood cells. It is found inside 

the pores of spongy bone. 

4. Periosteum is a tough, fibrous membrane that covers and protects the outer surfaces 

of bone. 

❖ Bones have many functions, including the following: 

 Support: Bones provide a framework for the attachment of muscles and other 

tissues. 

 Protection: Bones such as the skull and rib cage protect internal organs from 

injury. 

 Movement: Bones enable body movements by acting as levers and points of 

attachment for muscles. 

 Mineral storage: Bones serve as a reservoir for calcium and phosphorus, 

essential minerals for various cellular activities throughout the body. 

 Blood cell production: The production of blood cells, or hematopoiesis, occurs in 

the red marrow found within the cavities of certain bones. 

 Energy storage: Lipids, such as fats, stored in adipose cells of the yellow marrow 

serve as an energy reservoir. 

 

 

 

 

 

 

 

 

 

 

 

http://www.ck12.org/book/CK-12-Biology-Concepts/section/13.7/#x-ck12-QmlvLTIxLTA3LWJvbmUtdGlzc3Vlcw..
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CLASSIFICATION OF BONES 

Bones are classified according to their shape. 

 

Long Bones 

A long bone is one that is cylindrical in shape, being longer than it is wide. Keep in mind, 

however, that the term describes the shape of a bone, not its size. Long bones are found in the 

arms (humerus, ulna, radius) and legs (femur, tibia, fibula), as well as in the fingers 

(metacarpals, phalanges) and toes (metatarsals, phalanges). Long bones function as levers; 

they move when muscles contract. 

Short Bones 

A short bone is one that is cube-like in shape, being approximately equal in length, width, 

and thickness. The only short bones in the human skeleton are in the carpals of the wrists and 

the tarsals of the ankles. Short bones provide stability and support as well as some limited 

motion. 
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Flat Bones 

The term “flat bone” is somewhat of a misnomer because, although a flat bone is typically 

thin, it is also often curved. Examples include the cranial (skull) bones, the scapulae 

(shoulder blades), the sternum (breastbone), and the ribs. Flat bones serve as points of 

attachment for muscles and often protect internal organs. 

Irregular Bones 

An irregular bone is one that does not have any easily characterized shape and therefore does 

not fit any other classification. These bones tend to have more complex shapes, like the 

vertebrae that support the spinal cord and protect it from compressive forces. Many facial 

bones, particularly the ones containing sinuses, are classified as irregular bones. 

Sesamoid Bones 

A sesamoid bone is a small, round bone that, as the name suggests, is shaped like a sesame 

seed. These bones form in tendons (the sheaths of tissue that connect bones to muscles) 

where a great deal of pressure is generated in a joint. The sesamoid bones protect tendons by 

helping them overcome compressive forces. Sesamoid bones vary in number and placement 

from person to person but are typically found in tendons associated with the feet, hands, and 

knees. The patellae (singular = patella) are the only sesamoid bones found in common with 

every person. (Figure) reviews bone classifications with their associated features, functions, 

and examples. 

JOINTS: DEFINITION - CLASSIFICATION OF JOINTS. 

JOINT  

Joints are the areas where 2 or more bones meet. Most joints are mobile, allowing the 

bones to move. Joints consist of the following: Cartilage. This is a type of tissue that covers 

the surface of a bone at a joint. 

3 Types of joints are  

❖ Fibrous joints 

❖ Cartilaginous joints 

❖ Synovial joints 

  

https://opentextbc.ca/anatomyandphysiologyopenstax/chapter/bone-classification/#tbl-ch06_01
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FIBROUS JOINTS 

In fibrous joints (synarthrodial joint) the bones are joined by fibrous tissue, namely dense 

fibrous connective tissue, and no joint cavity is present. The amount of movement allowed 

depends on the length of the connective tissue fibers uniting the bones. Although a few are 

slightly movable, most fibrous joints are immovable. 

The three types of fibrous joints are sutures, syndesmoses, and gomphoses. 

1. Sutures are immobile joints in the cranium. The plate-like bones of the skull are 

slightly mobile at birth because of the connective tissue between them, termed 

fontanelles. This initial flexibility allows the infant’s head to get through the birth 

canal at delivery and permits the enlargement of the brain after birth. As the skull 

enlarges, the fontanelles reduce to a narrow layer of fibrous connective tissue that 

suture the bony plates together. Eventually, cranial sutures ossify- the two adjacent 

plates fuse to form one bone (termed synostosis). 

2. Gomphoses are the immobile joints between the teeth and their sockets in the 

mandible and maxillae. The periodontal ligament is the fibrous tissue that connects 

the tooth to the socket. 

3. Syndesmoses are slightly movable joints (amphiarthroses). In syndesmosis joints, the 

two bones are held together by an interosseous membrane. Eg Middle Tibiofibular 
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Joint, a fibrous joint formed by the interosseus membrane connecting the shafts of the 

tibia and the fibula[1]. 

 

 

CARTILAGINOUS JOINTS 

In a cartilaginous joint, the bones are united by fibrocartilage or hyaline cartilage. 

There are two main types: synchondroses (primary cartilaginous) and symphyses (secondary 

cartilaginous). 

Synchondroses 

In a synchondrosis, the bones are connected by hyaline cartilage. These joints are 

immovable (synarthrosis). 

An example of a synchondrosis is the joint between the diaphysis and epiphysis of a 

growing long bone. 

Symphyses 

Symphysial joints are where the bones are united by a layer of fibrocartilage. They are 

slightly movable (amphiarthrosis). 

Examples include the pubic symphysis, and the joints between vertebral bodies. 

 

https://www.physio-pedia.com/Joint_Classification#cite_note-:1-1
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SYNOVIAL JOINTS 

❖ A synovial joint is defined by the presence of a fluid-filled joint cavity contained 

within a fibrous capsule. 

❖ They are freely movable (diarthrosis) and are the most common type of joint found in 

the body. 

❖ Synovial joints can be sub-classified into several different types, depending on the 

shape of their articular surfaces and the movements permitted: 

 

➢ Hinge – permits movement in one plane – usually flexion and extension. 

o E.g., elbow joint, ankle joint, knee joint. 

➢ Saddle – named due to its resemblance to a saddle on a horse’s back. It is 

characterized by opposing articular surfaces with a reciprocal concave-convex shape. 

o E.g., carpometacarpal joints. 

➢ Plane – the articular surfaces are relatively flat, allowing the bones to glide over one 

another. 

o E.g., acromioclavicular joint, subtalar joint. 
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➢ Pivot – allows for rotation only. It is formed by a central bony pivot, which is 

surrounded by a bony-ligamentous ring 

o E.g., proximal and distal radioulnar joints, atlantoaxial joint. 

➢ Condyloid – contains a convex surface which articulates with a concave elliptical 

cavity. They are also known as ellipsoid joints. 

o E.g., wrist joint, metacarpophalangeal joint, metatarsophalangeal joint. 

➢ Ball and Socket – where the ball-shaped surface of one rounded bone fits into the 

cup-like depression of another bone. It permits free movement in numerous axes. 

o E.g., hip joint, shoulder joint. 
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Unit-III 

Cardiorespiratory Systems 

Cardiovascular system: Structure and functions of heart - Cardiac cycle - Cardiac output - 

Functions of blood – Respiratory Systems: Structure and functions of Lungs – Internal and 

external respiration – vital capacity – VO2 max. 

Cardiovascular system 

The cardiovascular system consists of the heart, blood vessels, and blood. Its primary 

function is to transport nutrients and oxygen-rich blood to all parts of the body and to carry 

deoxygenated blood back to the lungs. 

Structure and functions of heart 

Introduction to the Human Heart 

❖ The human heart is one of the most important organs responsible for sustaining life. It 

is a muscular organ with four chambers. The size of the heart is the size of about a 

clenched fist. 

❖ The human heart functions throughout a person’s lifespan and is one of the most 

robust and hardest working muscles in the human body. 

❖ Besides humans, most of the other animals also possess a heart that pumps blood 

throughout their body. Even invertebrates such as grasshoppers possess a heart like 

pumping organ, though they do not function the same way a human heart does. 

Position of Heart in Human Body 

The human heart is located between the lungs in the thoracic cavity, slightly towards the left 

of the sternum (breastbone). It is derived from the embryonic mesodermal germ layer. 

The Function of Heart 

The function of the heart in any organism is to maintain a constant flow of blood throughout 

the body. This replenishes oxygen and circulates nutrients among the cells and tissues. 

Following are the main functions of the heart: 

• One of the primary functions of the human heart is to pump blood throughout the 

body. 

• Blood delivers oxygen, hormones, glucose and other components to various parts of 

the body, including the human heart. 

• The heart also ensures that adequate blood pressure is maintained in the body 

There are two types of circulation within the body, namely pulmonary circulation and 

systemic circulation. 
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Pulmonary circulation (blue) and Systemic circulation (red) 

Types of Circulation 

• Pulmonary circulation is a portion of circulation responsible for carrying 

deoxygenated blood away from the heart, to the lungs and then brings oxygenated 

blood back to the heart. 

• Systemic circulation is another portion of circulation where the oxygenated blood is 

pumped from the heart to every organ and tissue in the body, and deoxygenated 

blood comes back again to the heart. 

Now, the heart itself is a muscle and therefore, it needs a constant supply of oxygenated 

blood. This is where another type of circulation comes into play, the coronary circulation. 

• Coronary circulation is an essential portion of the circulation, where oxygenated 

blood is supplied to the heart. This is important as the heart is responsible for 

supplying blood throughout the body. 

• Moreover, organs like the brain need a steady flow of fresh, oxygenated blood to 

ensure functionality. 



Study Material For Physical Education 

Basic Anatomy and Physiology 

      Academic Year 2022-23 

 

26 
 

• In a nutshell, the circulatory system plays a vital role in supplying oxygen, nutrients 

and removing carbon dioxide and other wastes from the body. Let us gain a deeper 

insight into the various anatomical structures of the heart: 

Structure of the Human Heart 

The human heart is about the size of a human fist and is divided into four chambers, 

namely two ventricles and two atria. The ventricles are the chambers that pump blood and 

atrium are the chambers that receive blood. Among which both right atrium and ventricle 

make up the “right heart,” and the left atrium and ventricle make up the “left heart.”  The 

structure of the heart also houses the biggest artery in the body – the aorta.

 

https://byjus.com/biology/circulatory-system/
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The right and the left region of the heart are separated by a wall of muscle called the septum. 

The right ventricle pumps the blood to the lungs for re-oxygenation through the pulmonary 

arteries. The right semilunar valves close and prevent the blood from flowing back into the 

heart. Then, the oxygenated blood is received by the left atrium from the lungs via the 

pulmonary veins.  Read on to explore more about the structure of the heart. 

Structure of the Heart Wall 

The heart wall is made up of 3 layers, namely: 

• Epicardium – Epicardium is the outermost layer of the heart. It is composed of a 

thin-layered membrane that serves to lubricate and protect the outer section. 

• Myocardium – This is a layer of muscle tissue and it constitutes the middle layer 

wall of the heart. It contributes to the thickness and is responsible for the pumping 

action. 

• Endocardium – It is the innermost layer that lines the inner heart chambers and 

covers the heart valves. Furthermore, it prevents the blood from sticking to the inner 

walls, thereby preventing potentially fatal blood clots. 

• Chambers of the Heart 

• Vertebrate hearts can be classified based on the number of chambers present. For 

instance, most fish have two chambers, reptiles and amphibians have three chambers. 

Avian and mammalian hearts consists of four chambers. Humans are mammals; 

hence, we have four chambers, namely: 

• Left atrium 

• Right atrium 

• Left ventricle 

• Right ventricle 

• Atria are thin, less muscular walls and smaller than ventricles. These are the blood-

receiving chambers that are fed by the large veins. 

• Ventricles are larger and more muscular chambers responsible for pumping and 

pushing blood out to the circulation. These are connected to larger arteries that deliver 

blood for circulation. 

• The right ventricle and right atrium are comparatively smaller than the left chambers. 

The walls consist of fewer muscles compared to the left portion, and the size 

difference is based on their functions. The blood originating from the right-side flows 

through the pulmonary circulation, while blood arising from the left chambers is 

pumped throughout the body. 
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Cardiac cycle 

The cardiac cycle is the performance of the human heart from the beginning of one 

heartbeat to the beginning of the next. It consists of two periods: one during which the 

heart muscle relaxes and refills with blood, called diastole, following a period of 

robust contraction and pumping of blood, called systole.  

Assuming a healthy heart and a typical rate of 70 to 75 beats per minute, each cardiac 

cycle, or heartbeat, takes about 0.8 seconds to complete the cycle. 

 

 

 

Cardiac Output 

For the body to function properly, the heart needs to pump blood at a sufficient rate to 

maintain an adequate and continuous supply of oxygen and other nutrients to the brain 

and other vital organs. Cardiac output is the term that describes the amount of blood 

your heart pumps each minute. Doctors think about cardiac output in terms of the 

following equation: 

Cardiac output = stroke volume × heart rate 

Your stroke volume is the amount of blood your heart pumps each time it beats, and 

your heart rate is the number of times your heart beats per minute. 

What is a normal cardiac output? 

A healthy heart with a normal cardiac output pumps about 5 to 6 liters of blood every 

minute when a person is resting. 

 

 

https://en.wikipedia.org/wiki/Human_heart
https://en.wikipedia.org/wiki/Diastole
https://en.wikipedia.org/wiki/Systole
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When does the body need a higher cardiac output? 

During exercise, your body may need three or four times your normal cardiac output, 

because your muscles need more oxygen when you exert yourself. During exercise, 

your heart typically beats faster so that more blood gets out to your body. Your heart 

can also increase its stroke volume by pumping more forcefully or increasing the 

amount of blood that fills the left ventricle before it pumps. Generally speaking, your 

heart beats both faster and stronger to increase cardiac output during exercise. 

Why is maintaining cardiac output so important? 

Sufficient cardiac output helps keep blood pressure at the levels needed to supply 

oxygen-rich blood to your brain and other vital organs. 

Functions of Blood:  

Blood performs the following functions: 

1. Transport of Oxygen and Carbon dioxide:  

Blood transports oxygen from the respiratory surface i.e., lungs, buccal cavity to body 

tissues and carbon dioxide from tissue to respiratory surface. 

2. Transport of food:  

Blood transports digested food to different cells of the body. 

3. Transport of waste products:  

Blood transports the waste products of cells and organs to the kidneys, lungs, skin and 

intestine, so that they may be eliminated. 

4. Chemical coordination:  

Hormones produced by endocrine glands are distributed to the vital tissues by the 

blood. 

5. Defense against infection:  

When bacteria or any other disease-causing pathogen enters the body. It is destroyed 

by WBCs (one type of WBCs; called lymphocytes produce Antibodies against 

specific pathogen) and so immunity against the disease is created in the body. 

6. Clotting of blood:  

To prevent excess bleeding, blood-platelets and some protein form clot so as to 

prevent further bleeding. 

7. Water balance:  

Blood maintains body temperature constant and distributes and exchanges water 

between cytoplasm of cells. 

8. Temperature regulation:  

Heat produced by deeper tissues is taken to the body surface, so that it may be given 

out and thus body temperature is maintained. 
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9. Maintenance of body pH:  

In RBC, some carbon dioxide combines with water to form carbonic acid (H2CO3) 

that is disassociated into H+ and HCO3
–. These ions combine with ions of plasma to 

maintain a constant pH. 

10. Maintenance of pressure:  

Arteries produce a proper pressure of blood that helps to balance the atmospheric 

pressure. 

11. Blood Clotting :  

Flow Chart Showing Clotting of Blood 

Respiratory Systems 

RESPIRATION: Respiration is a physical process by which living organism take in 

oxygen from the surrounding and give out carbon dioxide. 

The lungs are the major organs of the respiratory system, and are divided into 

sections, or lobes. The right lung has three lobes and is slightly larger than the left 

lung, which has two lobes. The lungs are separated by the mediastinum. This area 

contains the heart, trachea, esophagus, and many lymph nodes. 

 

 

Functions of Lungs 

The main function of the lungs is the process of gas exchange called respiration (or 

breathing). In respiration, oxygen from incoming air enters the blood, and carbon 

dioxide, a waste gas from the metabolism, leaves the blood. A reduced lung function 

means that the ability of lungs to exchange gases is reduced. 
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Internal and external respiration 

 

Vital capacity 

Vital capacity (VC) is the maximum amount of air a person can expel from the lungs 

after a maximum inhalation. It is equal to the sum of inspiratory reserve volume, tidal 

volume, and expiratory reserve volume. ... A normal adult has a vital capacity 

between 3 and 5 liters. 
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VO2 max 

VO2 Max is the amount (volume) of oxygen your body uses while exercising as hard 

as you can. It's a common tool to understand your fitness level. Knowing your VO2 

max can help you train for sports, track your fitness improvement, and improve your 

heart health.  

What Is VO2 Max? 

When you breathe, you inhale oxygen into your blood. Your heart pumps the blood 

into your muscles. That oxygen fuels chemical reactions that give your muscles 

energy. You breathe more quickly and deeply while exercising because your muscles 

need more energy to work harder.  

VO2 max measures how much oxygen (usually in milliliters) you breathe in while 

exercising as hard as you can. The more oxygen you inhale, the more energy your 

body can use. Higher VO2 max usually means better physical fitness.  
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Unit-IV 

Nervous and Endocrine Systems 

Nervous system: Structure and functions of Brain, Spinal cord, Neuron - Autonomic nervous 

system - central nervous system – Endocrine System: Structure and Functions of Glands 

(Pituitary, thyroid, adrenal glands) 

Nervous system 

The nervous system controls everything you do, including breathing, walking, thinking, 

and feeling. This system is made up of your brain, spinal cord, and all the nerves of your 

body. ... The nerves carry the messages to and from the body, so the brain can interpret them 

and take action. 

Structure and functions of Brain, Spinal cord, Neuron 

Brain 

The brain is a complex organ that controls thought, memory, emotion, touch, motor skills, 

vision, breathing, temperature, hunger and every process that regulates our body. Together, 

the brain and spinal cord that extends from it make up the central nervous system, or CNS. 

The Structure and Function of the Human Brain 

 

 

 

Brain structure the brain structure is composed of three main parts: the forebrain, midbrain 

and hindbrain, each with multiple parts. 
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Forebrain 

The Cerebrum: Also known as the cerebral cortex, the cerebrum is the largest part of the 

human brain, and it is associated with higher brain function such as thought and action. Nerve 

cells make up the gray surface, which is a little thicker than our thumb. White nerve fibers 

beneath the surface carry signals between nerve cells in other parts of the brain and body. Its 

wrinkled surface increases the surface area, and is a six-layered structure found in mammals, 

called the neocortex. It is divided into four sections, called “lobes”. They are; the frontal lobe, 

the parietal lobe, the occipital lobe and the temporal lobe. 

 

 

 

Functions of the Lobes: 

Frontal Lobe – The frontal lobe lies just beneath our forehead and is associated with our 

brain’s ability to reason, organize, plan, speak, move, make facial expressions, serial task, 

problem solve, control inhibition, spontaneity, initiate and self-regulate behaviors, pay 

attention, remember and control emotions. 

 

Parietal Lobe – The parietal lobe is located at the upper rear of our brain, and controls our 

complex behaviors, including senses such as vision, touch, body awareness and spatial 

orientation. It plays important roles in integrating sensory information from various parts of 

our body, knowledge of numbers and their relations, and in the manipulation of objects. 

Portions are involved with our visuospatial processing, language comprehension, the ability 

to construct, body positioning and movement, neglect/inattention, left-right differentiation 

and self-awareness/insight. 
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Occipital Lobe – The occipital lobe is located at the back of our brain, and is associated with 

our visual processing, such as visual recognition, visual attention, spatial analysis (moving in 

a 3-D world) and visual perception of body language; such as postures, expressions and 

gestures. 

Temporal Lobe – The temporal lobe is located near our ears, and is associated with 

processing our perception and recognition of auditory stimuli (including our ability to focus 

on one sound among many, like listening to one voice among many at a party), 

comprehending spoken language, verbal memory, visual memory and language production 

(including fluency and word-finding), general knowledge and autobiographical memories. 

A deep furrow divides the cerebrum into two halves, known as the left and right hemispheres. 

And, while the two hemispheres look almost symmetrical, each side seems to function 

differently. The right hemisphere is considered our creative side, and the left hemisphere is 

considered our logical side. A bundle of axons, called the corpus callosum, connects the two 

hemispheres. 

 

 

 

Midbrain 

The midbrain is located below the cerebral cortex, and above the hindbrain placing it near the 

center of the brain. It is comprised of the tectum, tegmentum, cerebral aqueduct, cerebral 

peduncles and several nuclei and fasciculi. The primary role of the midbrain is to act as a sort 

of relay station for our visual and auditory systems. Portions of the midbrain called the red 

nucleus and the substantia nigra are involved in the control of body movement, and contain a 
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large number of dopamine-producing neurons. The degeneration of neurons in the substantia 

nigra is associated with Parkinson’s disease. The midbrain is the smallest region of the brain, 

and is located most centrally within the cranial cavity. 

Limbic System – the limbic system is often referred to as our “emotional brain”, or ‘childish 

brain’. It is found buried within the cerebrum and contains the thalamus, hypothalamus, 

amygdala and hippocampus. 

Thalamus – the primary role of the thalamus is to relay sensory information from other parts 

of the brain to the cerebral cortex 

Hypothalamus – the primary role of the hypothalamus is to regulate various functions of the 

pituitary gland and endocrine activity, as well as somatic functions e.g., Body temperature, 

sleep, appetite. 

Amygdala – the primary role of the amygdala is to be a critical processor for the senses. 

Connected to the hippocampus, it plays a role in emotionally laden memories and contains a 

huge number of opiate receptor sites that are implicated in rage, fear and sexual feelings. 

Hippocampus – the primary role of the hippocampus is memory forming, organizing and 

storing information. It is particularly important in forming new memories, and connecting 

emotions and senses, such as smell and sound, to memories. 

Pituitary Gland – the primary role of the pituitary gland is an important link between the 

nervous system and the endocrine system. It releases many hormones which affect growth, 

metabolism, sexual development and the reproduction system. It is connected to the 

hypothalamus and is about the size of a pea. It is located in the center of the skull, just behind 

the bridge of the nose. 

 



Study Material For Physical Education 

Basic Anatomy and Physiology 

      Academic Year 2022-23 

 

37 
 

Hindbrain 

The Cerebellum – The cerebellum, or “little brain”, is similar to the cerebrum with its two 

hemispheres and highly folded surface. It is associated with regulation and coordination of 

movement, posture, balance and cardiac, respiratory and vasomotor centers. 

 

Brain Stem – The brain stem is located beneath the limbic system. It is responsible for vital 

life functions such as breathing, heartbeat, and blood pressure. The brain stem is made of the 

midbrain, pons, and medulla. 

 

Pons – The primary role of the pons is to serve as a bridge between various parts of the 

nervous system, including the cerebellum and cerebrum. Many important nerves that 

originate in the pons, such as the trigeminal nerve, responsible for feeling in the face, as well 

as controlling the muscles that are responsible for biting, chewing, and swallowing. It also 

contains the abducens nerve, which allows us to look from side to side and the vestibular 

cochlear nerve, which allows to hear. As part of the brainstem, a section of the lower pons 

stimulates and controls the intensity of breathing, while a section of the upper pons decreases 

the depth and frequency of breaths. The pons is also associated with the control of sleep 

cycles, and controls respiration and reflexes. It is located above the medulla, below the 

midbrain, and just in front of the cerebellum. 

 

Medulla – The primary role of the medulla is regulating our involuntary life sustaining 

functions such as breathing, swallowing and heart rate. As part of the brain stem, it also helps 

transfer neural messages to and from the brain and spinal cord. It is located at the junction of 

the spinal cord and brain. 

Functions of a Brain 

• Attention and concentration. 

• Self-monitoring. 

• Organization. 

• Speaking (expressive language)  

• Motor planning and initiation. 

• Awareness of abilities and limitations. 

• Personality. 

• Mental flexibility. 

• Inhibition of behavior. 
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Spinal cord 

The 33 vertebrae make up five distinct spine segments. Starting at the neck and going down 

toward your buttocks (rear end), these segments include: 

• Cervical (neck): The top part of the spine has seven vertebrae (C1 to C7). These neck 

vertebrae allow you to turn, tilt and nod your head. The cervical spine makes an 

inward C-shape called a lordotic curve. 

• Thoracic (middle back): The chest or thoracic part of the spine has 12 vertebrae (T1 

to T12). Your ribs attach to the thoracic spine. This section of the spine bends out 

slightly to make a backward C-shape called the kyphotic curve. 

• Lumbar (lower back): Five vertebrae (L1 to L5) make up the lower part of the spine. 

Your lumbar spine supports the upper parts of the spine. It connects to the pelvis and 

bears most of your body’s weight, as well as the stress of lifting and carrying items. 

Many back problems occur in the lumbar spine. The lumbar spine bends inward to 

create a C-shaped lordotic curve. 

• Sacrum: This triangle-shaped bone connects to the hips. The five sacral vertebrae (S1 

to S5) fuse as a baby develops in the womb, which means they don’t move. The 

sacrum and hip bones form a ring called the pelvic girdle. 

• Coccyx (tailbone): Four fused vertebrae make up this small piece of bone found at 

the bottom of the spine. Pelvic floor muscles and ligaments attach to the coccyx. 

Function spine:  Your spine, or backbone, is your body's central support structure. It 

connects different parts of your musculoskeletal system. Your spine helps you sit, stand, 

walk, twist and bend. Back injuries, spinal cord conditions and other problems can damage 

the spine and cause back pain. 
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Neuron 

Neurons are the building blocks of the nervous system. They receive and transmit signals to 

different parts of the body. This is carried out in both physical and electrical forms. There are 

several different types of neurons that facilitate the transmission of information. 

The sensory neurons carry information from the sensory receptor cells present throughout the 

body to the brain. Whereas, the motor neurons transmit information from the brain to the 

muscles. The interneurons transmit information between different neurons in the body. 

 

Autonomic nervous system 

Autonomic nervous system, in vertebrates, the part of the nervous system that controls and 

regulates the internal organs without any conscious recognition or effort by the organism. The 

autonomic nervous system comprises two antagonistic sets of nerves, 

the sympathetic and parasympathetic nervous systems. The sympathetic nervous 

system connects the internal organs to the brain by spinal nerves. When stimulated, these 

nerves prepare the organism for stress by increasing the heart rate, increasing blood flow to 

the muscles, and decreasing blood flow to the skin. The nerve fibers of the parasympathetic 

nervous system are the cranial nerves, primarily the vague nerve, and the lumbar spinal 

nerves. When stimulated, these nerves increase digestive secretions and reduce the heartbeat. 

1. The sympathetic nervous system directs the body's rapid involuntary response to 

dangerous or stressful situations. A flash flood of hormones boosts the body's 

alertness and heart rate, sending extra blood to the muscles. 

2. The parasympathetic nervous system predominates in quiet “rest and digest” 

conditions while the sympathetic nervous system drives the “fight or flight” response 

https://www.britannica.com/animal/vertebrate
https://www.britannica.com/science/nervous-system
https://www.merriam-webster.com/dictionary/comprises
https://www.britannica.com/science/sympathetic-nervous-system
https://www.britannica.com/science/parasympathetic-nervous-system
https://www.britannica.com/science/sympathetic-nervous-system
https://www.britannica.com/science/sympathetic-nervous-system
https://www.britannica.com/science/brain
https://www.britannica.com/science/stress-psychology-and-biology
https://www.britannica.com/science/heart
https://www.britannica.com/science/blood-biochemistry
https://www.britannica.com/science/muscle
https://www.britannica.com/science/human-skin
https://www.britannica.com/science/parasympathetic-nervous-system
https://www.britannica.com/science/parasympathetic-nervous-system
https://www.britannica.com/science/cranial-nerve
https://www.britannica.com/science/vagus-nerve
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in stressful situations. The main purpose of the PNS is to conserve energy to be used 

later and to regulate bodily functions like digestion and urination. 

Central nervous system 

❖ The central nervous system (CNS) controls most functions of the body and mind. It 

consists of two parts: the brain and the spinal cord. 

❖ The brain is the center of our thoughts, the interpreter of our external environment, 

and the origin of control over body movement. Like a central computer, it interprets 

information from our eyes (sight), ears (sound), nose (smell), tongue (taste), and skin 

(touch), as well as from internal organs such as the stomach. 

❖ The spinal cord is the highway for communication between the body and the brain. 

When the spinal cord is injured, the exchange of information between the brain and 

other parts of the body is disrupted. 
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Endocrine System 

The glands and organs that make hormones and release them directly into the blood so 

they can travel to tissues and organs all over the body. The hormones released by the 

endocrine system control many important functions in the body, including growth and 

development, metabolism, and reproduction. 

Structure and Functions of Glands (Pituitary, thyroid, adrenal glands) 

What Is a Gland? 

A gland is an organ that makes and puts out hormones that do a specific job in your body. 

Endocrine and exocrine glands release the substances they make into your bloodstream. 

 

 

 

1. Thyroid gland 

Your thyroid gland is located in the front of your neck, just below your larynx. It measures 

approximately two inches and has a shape similar to a butterfly. It secretes hormones that 

affect virtually every tissue in your body. Thyroid hormones regulate your metabolism, heart, 

and digestive function. They also play a role in your brain and nerve development, muscle 

control, and mood. 

Your thyroid function is controlled by your pituitary, which is a small gland at the base of 

your brain. 
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2. Pituitary gland 

The pituitary gland is a pea-sized gland at the base of your brain, just behind the bridge of 

your nose. It’s controlled by the hypothalamus, which sits just above it. The pituitary gland is 

often called the master gland because it controls a number of other hormone glands, including 

the: 

• thyroid 

• adrenal gland 

• testes 

• ovaries 

3. Adrenal glands 

Your adrenal glands are located at the top of each kidney. They produce various hormones, 

some of which include: 

• cortisol 

• aldosterone 

• adrenaline 

• a small amount of sex hormones called androgens 

The hormones produced by your adrenal glands have several important functions. They help 

your body: 

• control blood sugar 

• burn fat and protein 

• regulate blood pressure 

• react to stressors 
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Unit-V 
 

Digestive and Excretory Systems 

Digestive System: Types of energy resources - Gastro-intestinal system - structures - 

functions and its parts - Excretory system: Structure of kidney – skin and its functions. 

Digestive System 

The digestive system includes the mouth, pharynx (throat), esophagus, stomach, 

small intestine, large intestine, rectum, and anus. It also includes the salivary glands, 

liver, gallbladder, and pancreas, which make digestive juices and enzymes that help the 

body digest food and liquids. 

Types of energy resources 

Renewable energy 

Renewable energy is energy that is collected from renewable resources that are 

naturally replenished on a human timescale. It includes sources such as sunlight, 

wind, rain, tides, waves, and geothermal heat. 

Non-renewable 

Non-renewable energy includes coal, gas and oil. ... They are made by burning fossil 

fuels to create energy. Renewable energy includes solar, hydro and wind energy. Wind 

energy is made when the wind moves the blades on a wind turbine. This movement 

creates wind energy which is converted into electrical energy. 
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Types of energy 

• Chemical energy – stored within bonds between molecules. Sources include 

natural gas, gasoline, coal and batteries. Even the food we eat is considered 

chemical energy. 

• Electrical energy – comes from tiny charged particles called electrons. A 

lightning bolt is one form of electrical energy. The electricity in our homes is 

made by humans. 

• Gravitational energy – associated with a gravitational field, like the one that 

surrounds the Earth. If you’ve ever fallen down, you’ve experienced the power of 

gravitational energy. Gravitational energy is the reason why riding your bike 

downhill is faster than riding your bike uphill. 

• Kinetic energy – anything that moves is using this kind of energy. Examples 

include running, cycling, climbing – even swiping your finger across your smart 

phone! Wind turbines capture the kinetic energy in wind and transform it into 

mechanical energy. 

• Mechanical energy – stored in objects by tension. When the tension is released, 

motion occurs. A compressed spring contains mechanical energy as does a 

stretched rubber band. 

• Nuclear energy – stored inside tiny atoms that are invisible, but make up the 

elements of the entire universe. Nuclear energy is released when atoms join 

together (fusion) or split (fission). The fusion reaction in the sun provides 

warmth and light, while the fission reaction at a nuclear power plant creates 

enough energy to power large cities. 

• Solar (radiant) energy – energy that comes from the movement of light. 

• Sound energy – produced when an object is made to vibrate producing a sound. 

Your voice and musical instruments use sound energy. 

• Thermal (heat) energy – created from moving molecules. The energy that 

comes from a fire is thermal energy. 

 

Gastro-intestinal system 

The organs that food and liquids travel through when they are swallowed, digested, 

absorbed, and leave the body as feces. These organs include the mouth, pharynx 

(throat), esophagus, stomach, small intestine, large intestine, rectum, and anus. The 

gastrointestinal tract is part of the digestive system. 
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Structure 

 

 

 

Functions 

The principal functions of the gastrointestinal tract are to digest and absorb ingested 

nutrients, and to excrete waste products of digestion. Most nutrients are ingested in 

a form that is either too complex for absorption or insoluble, and therefore, indigestible 

or incapable of being digested. 

Excretory system 

The excretory system collects the liquid wastes of the body (like urine) and helps 

get rid of them. The excretory system of human beings consists of the following organs : 

two kidneys, two ureters, a bladder and a urethra. 
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Structure of kidney 

 

The kidneys are at the back of the abdominal cavity, with one sitting on each side of the 

spine. 

The right kidney is generally slightly smaller and lower than the left, to make space for 

the liver. 

Each kidney weighs 125–170 grams (g) in males and 115–155 g in females. 

A tough, fibrous renal capsule surrounds each kidney. Beyond that, two layers of fat 

serve as protection. The adrenal glands lay on top of the kidneys. 

Inside the kidneys are a number of pyramid-shaped lobes. Each consists of an outer 

renal cortex and an inner renal medulla. Nephrons flow between these sections. These 

are the urine-producing structures of the kidneys. 

Blood enters the kidneys through the renal arteries and leaves through the renal veins. 

The kidneys are relatively small organs but receive 20–25 percent Trusted Source of the 

heart’s output. 

Each kidney excretes urine through a tube called the ureter that leads to the bladder. 

 

 

https://www.ncbi.nlm.nih.gov/books/NBK500032/
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Digestive System 

The digestive system includes the mouth, pharynx (throat), esophagus, stomach, 

small intestine, large intestine, rectum, and anus. It also includes the salivary glands, 

liver, gallbladder, and pancreas, which make digestive juices and enzymes that help the 

body digest food and liquids. 

Structure and functions of the skin 

Skin structure 

The skin is the largest organ of the body. It has three main layers, the epidermis, the 
dermis and the subcutaneous layer. 

The epidermis is an elastic layer on the outside that is continually being regenerated. It 
includes the following: 

• Keratinocytes - the main cells of the epidermis formed by cell division at its base. New 
cells continually move towards the surface. As they move, they gradually die and 
become flattened. 

• Corneocytes - the flattened dead keratinocytes that together make up the very outer 
layer of the epidermis is called the stratum corneum or horny layer. This protective 
layer is continually worn away or shed. 

• Melanocytes – produce the pigment melanin that protects against UV radiation and 
gives skin its colour. 

The dermis is the inner layer that includes the following: 

• Sweat glands – produce sweat that travels via sweat ducts to openings in the 
epidermis called pores. They play a role in temperature regulation. 

• Hair follicles – are pits in which hairs grow. Hairs also play a role in temperature 
regulation. 

• Sebaceous glands – produce sebum (an oil) to keep hairs free from dust and bacteria. 
Sebum and sweat make up the 'surface film'. 

The subcutaneous layer under the dermis is made up of connective tissue and fat (a 
good insulator). 
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Functions of the skin 

• Provides a protective barrier against mechanical, thermal and physical injury and 
hazardous substances. 

• Prevents loss of moisture. 

• Reduces harmful effects of UV radiation. 

• Acts as a sensory organ (touch, detects temperature). 

• Helps regulate temperature. 

• An immune organ to detect infections etc. 

• Production of vitamin D. 

 

 

 

 

 

 

 

 

 

 


