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               Dr.Luma Yousif  Mehdi 
 

Lecture 1:   An introduction to the human body 

A. Definition: 

1. Anatomy : the study of the structure (morphology, form) of body parts. 

a. histology : the microscopic study of tissues. 

b. cytology : the microscopic study of cells. 

 

2. Physiology: the study of the function of body parts. 

 

B. Life Processes distinguish living from non-living things. 

1. Six processes:. 

a. Metabolism : the sum of chemical and physical reactions that occur in the 

body. 

 

Catabolism : breakdown reactions; i.e. digesting a protein into amino acids. 

Anabolism : building reactions; taking digested amino acids to build a body protein. 

b. Responsiveness 

c. Movement 

d. Growth 

e. Differentiation 

f. Reproduction 

 

2. Environmental Needs:  

a. nutrients for energy 

b. oxygen for cellular respiration 

c. water for most metabolic reactions, lubrication, etc. 

d. heat to maintain 37oC body temp, enzyme action 

e. pressure for breathing and filtering blood through kidneys. 

 

3-Homeostasis  
1. Definition : the tendency of an organism to maintain a stable internal 

environment. 

2. All life processes and metabolic reactions work to maintain homeostasis. 

3. Most homeostatic mechanisms are regulated by negative feedback (see example 

below). 

4. Example : maintenance of body temperature at 98.6oF/37oC. 

Levels of Structural Organization in the human body 

The human body has 6 main levels of structural organization. We will begin this 

lesson with the simplest level within the structural hierarchy. 
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1-Chemical level– is the simplest level within the structural hierarchy. The chemical 

level includes the tiniest building blocks of matter, atoms, which combine to form 

molecules, like water. In turn, molecules combine to form organelles, the internal 

organs of a cell. 

2-Cellular level– the cellular level is made up of the smallest unit of living matter, the 

cell. Individual cells may have some common functions but vary widely in size and 

shape. Each type of cells carries out a set of unique tasks within the human body. 

3-Tissue level– Tissues are groups of similar cells that have a common function. A 

tissue must contain two different types of cells. The four basic tissue types in humans 

include epithelium, connective, muscle, and nervous tissue. Each tissue has a 

characteristic role within the human body which we will discuss later. 

4-Organ level– an organ is a structure composed of at least two different tissue types 

that perform a specific function within the body. Examples include the brain, 

stomach, and liver. Complex functions begin to emerge at this level. 

5-Organ system level– One or more organs work in unison to accomplish a common 

purpose. For instance, the heart and blood vessels work together and circulate blood 

throughout the body to provide oxygen and nutrients to cells. Besides the 

cardiovascular system, the other organ systems of the body are the integumentary, 

skeletal, nervous, muscular, endocrine, respiratory, lymphatic, digestive, urinary, and 

reproductive systems. 

6-Organismal level– The organismal level is the highest level of organization. It is 

the sum total of all structural levels working together. In short, it is the human being 

(or organism) as a whole.  

Anatomical Terminology 

Anatomists and health care providers use terminology that can be bewildering to the 

uninitiated. However, the purpose of this language is not to confuse, but rather to 

increase precision and reduce medical errors. For example, is a scar “above the wrist” 

located on the forearm two or three inches away from the hand? Or is it at the base of 

the hand? Is it on the palm-side or back-side. By using precise anatomical 

terminology, we eliminate ambiguity. Anatomical terms derive from ancient Greek 

and Latin words. Because these languages are no longer used in everyday 

conversation, the meaning of their words does not change. 

Anatomical Position 

To further increase precision, anatomists standardize the way in which they view the 

body. Just as maps are normally oriented with north at the top, the standard body 

“map,” or anatomical position, is that of the body standing upright, with the feet 

at shoulder width and parallel, toes forward. The upper limbs are held out to each 

side, and the palms of the hands face forward. Using this standard position reduces 
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confusion. It does not matter how the body being described is oriented, the terms are 

used as if it is in anatomical position. For example, a scar in the “anterior (front) 

carpal (wrist) region” would be present on the palm side of the wrist. The term 

“anterior” would be used even if the hand were palm down on a table. 

Regions of the Human Body 

The human body is shown in anatomical position in an (a) anterior view and a 

(b) posterior view.  

A body that is lying down is described as either prone or supine. Prone describes a 

face-down orientation, and supine describes a face up orientation. These terms are 

sometimes used in describing the position of the body during specific physical 

examinations or surgical procedures. 

Regional Terms 

The human body’s numerous regions have specific terms to help increase precision. 

Notice that the term “brachium” or “arm” is reserved for the “upper arm” and 

“antebrachium” or “forearm” is used rather than “lower arm.” Similarly, “femur” 

or “thigh” is correct, and “leg” or “crus” is reserved for the portion of the lower limb 

between the knee and the ankle. You will be able to describe the body’s regions using 

the terms from the figure. 

Directional Terms 

Certain directional anatomical terms appear throughout this and any other anatomy 

textbook .These terms are essential for describing the relative locations of different 

body structures. For instance, an anatomist might describe one band of tissue as 

“inferior to” another or a physician might describe a tumor as “superficial to” a deeper 

body structure. Commit these terms to memory to avoid confusion when you are 

studying or describing the locations of particular body parts. 

1. Anterior (or ventral) Describes the front or direction toward the front of the 

body. The toes are anterior to the foot. 

2. Posterior (or dorsal) Describes the back or direction toward the back of the 

body. The popliteus is posterior to the patella. 

3. Superior (or cranial) describes a position above or higher than another part of 

the body proper. The orbits are superior to the oris. 

4. Inferior (or caudal) describes a position below or lower than another part of 

the body proper; near or toward the tail (in humans, the coccyx, or lowest part 

of the spinal column). The pelvis is inferior to the abdomen. 

5. Lateral describes the side or direction toward the side of the body. The 

thumb (pollex) is lateral to the digits. 

6. Medial describes the middle or direction toward the middle of the body. The 

hallux is the medial toe. 
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7. Proximal describes a position in a limb that is nearer to the point of 

attachment or the trunk of the body. The brachium is proximal to the 

antebrachium. 
8. Distal describes a position in a limb that is farther from the point of 

attachment or the trunk of the body. The crus is distal to the femur. 

9. Superficial describes a position closer to the surface of the body. The skin is 

superficial to the bones. 

10. Deep describes a position farther from the surface of the body. The brain is 

deep to the skull. 

Body Planes 

A section is a two-dimensional surface of a three-dimensional structure that has 

been cut. Modern medical imaging devices enable clinicians to obtain “virtual 

sections” of living bodies. We call these scans. Body sections and scans can be 

correctly interpreted, however, only if the viewer understands the plane along which 

the section was made. A plane is an imaginary two-dimensional surface that 

passes through the body. There are three planes commonly referred to in anatomy 

and medicine. 

1. The sagittal plane is the plane that divides the body or an organ vertically into 

right and left sides. If this vertical plane runs directly down the middle of the 

body, it is called the midsagittal or median plane. If it divides the body into 

unequal right and left sides, it is called a parasagittal plane or less commonly 

a longitudinal section. 

2. The frontal plane is the plane that divides the body or an organ into an 

anterior (front) portion and a posterior (rear) portion. The frontal plane is 

often referred to as a coronal plane. (“Corona” is Latin for “crown.”) 

3.The transverse plane is the plane that divides the body or organ horizontally 

into upper and lower portions. Transverse planes produce images referred to as 

cross sections. 
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Body Cavities and Serous Membranes 

Dorsal and Ventral Body Cavities 

The ventral cavity includes the thoracic and abdominopelvic cavities and their 

subdivisions. The dorsal cavity includes the cranial and spinal cavities. 

Subdivisions of the Posterior (Dorsal) and Anterior 

(Ventral) Cavities 

The posterior (dorsal) and anterior (ventral) cavities are each subdivided into 

smaller cavities. In the posterior (dorsal) cavity, the cranial cavity houses the 

brain, and the spinal cavity (or vertebral cavity) encloses the spinal cord. Just as 

the brain and  spinal cord make up a continuous, uninterrupted structure, the 

cranial and spinal cavities that house them are also continuous. The brain and 

spinal cord are protected by the bones of the skull and vertebral column and by 

cerebrospinal fluid, a colorless fluid produced by the brain, which cushions the 

brain and spinal cord within the posterior (dorsal) cavity. 

The anterior (ventral) cavity has two main subdivisions: the thoracic cavity and 

the abdominopelvic cavity. The thoracic cavity is the more superior subdivision 

of the anterior cavity, and it is enclosed by the rib cage. The thoracic cavity 

contains the lungs and the heart, which is located in the mediastinum. The 

diaphragm forms the floor of the thoracic cavity and separates it from the more 

inferior abdominopelvic cavity. The abdominopelvic cavity is the largest cavity 

in the body. Although no membrane physically divides the abdominopelvic cavity, 

it can be useful to distinguish between the abdominal cavity, the division that 

houses the digestive organs, and the pelvic cavity, the division that houses the 

organs of reproduction.  

Membranes of the Anterior (Ventral) Body Cavity 

A serous membrane (also referred to a serosa) is one of the thin membranes that 

cover the walls and organs in the thoracic and abdominopelvic cavities. The 

parietal layers of the membranes line the walls of the body cavity (pariet- refers to 

a cavity wall). The visceral layer of the membrane covers the organs (the viscera). 

Between the parietal and visceral layers is a very thin, fluid-filled serous space, or 

cavity .  
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Serous Membrane 

Serous membrane lines the pericardial cavity and reflects back to cover the 

heart—much the same way that an underinflated balloon would form two layers 

surrounding a fist. 

There are three serous cavities and their associated membranes. The pleura is the 

serous membrane that surrounds the lungs in the pleural cavity; the pericardium is 

the serous membrane that surrounds the heart in the pericardial cavity; and the 

peritoneum is the serous membrane that surrounds several organs in the 

abdominopelvic  cavity. The serous membranes form fluid-filled sacs, or cavities, 

that are meant to cushion and reduce friction on internal organs when they 

move, such as when the lungs inflate or the heart beats. Both the parietal and 

visceral serosa secrete the thin, slippery serous fluid located within the serous 

cavities. The pleural cavity reduces friction between the lungs and the body wall. 

Likewise, the pericardial cavity reduces friction between the heart and the wall of 

the pericardium. The peritoneal cavity reduces friction between the abdominal and 

pelvic organs and the body wall.  
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Abdominal Regions and Quadrants 

To promote clear communication, for instance about the location of a 

patient’s abdominal pain or a suspicious mass, health care providers typically 

divide up the cavity into either nine regions or four quadrants . 

There are (a) nine abdominal regions and (b) four abdominal quadrants in 

the peritoneal cavity. 

The more detailed regional approach subdivides the cavity with one horizontal line 

immediately inferior to the ribs and one immediately superior to the pelvis, and 

two vertical lines drawn as if dropped from the midpoint of each clavicle 

(collarbone). There are nine resulting regions. The simpler quadrants approach, 

which is more commonly used in medicine, subdivides the cavity with one 

horizontal and one vertical line that intersect at the patient’umbilicus     (navel). 
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Lecture :2&3 .General description of the cells  

Cell Structure and Function 

A cell is the basic unit of life.All living organisms are made up of cells. 

Plasma Membrane :  The plasma membrane isolates the interior of the cell from the external 

environmentand is a  selectively permeable membrane,made up of a double-layered sheet 

called a lipid bilayer  . 

The Nucleus  :stores the genetic information   as DNA organized into linear structurescalled 

chromosomes. Located on the chromosome are collections of genes. Genes are segments of DNA 

that contain information for the production of specific proteins. These proteins have many 

functions in cells, and they help determine a cell’s specificity. 

Chromatin is the combination of DNA molecules and proteins that make up the chromosomes. 

The chromosomes are responsible for transmitting genetic information from one generation to 

the next. Chromatin can coil tightly to form visible chromosomes during cell division. 

The nucleus is separated from the cytoplasm by a double membrane known as the nuclear 

envelope. This is continuous with the endoplasmic reticulum (ER), a membranous system of 

saccules and channels.The nuclear envelope has nuclear pores of sufficient size to permit the passage 

of ribosomal subunits out of the nucleus and proteins into the nucleus. 

Ribosomes are organelles composed of proteins and rRNA. Protein synthesis occurs at the 

ribosomes. Ribosomes are often attached to the endoplasmic reticulum, but they also may occur free 

within the cytoplasm, either singly or in groups called polyribosomes. 

The endoplasmic reticulum (ER) has two portions. Rough ER is studded with ribosomes on the 

side of the membrane thatfaces the cytoplasm. The proteins that are synthesized at these 

ribosomes enter the interior of the ER for additional processing and modification. 

The smooth ER is continuous with the rough ER, but it does not have attached ribosomes. 

Smooth ER synthesizes the phospholipids and other lipids that occur in membranes. It also has 

various other functions, depending on the particular cell. For example, in the testes it produces 

testosterone, and it helps detoxify compounds (such as drugs) in the liver. 

The ER forms transport vesicles in which large molecules are transported to other parts of the cell. 

Often these vesicles are on their way to the plasma membrane or the Golgi apparatus. 
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The Golgi apparatus consists of a stack of slightly curved saccules, . Here proteins and lipids 

received from the ER are modified. The vesicles that leave the Golgi apparatus move to other parts of 

the cell. Some vesicles proceed to the plasma membrane, where they discharge their contents. In all, 

the Golgi apparatus is involved in processing, packaging, and secretion. 

Lysosomes, membranous sacs produced by the Golgi apparatus,contain  enzymes. 

Lysosomes are small organelles filled with enzymes. Lysosomes break down lipids, 

carbohydrates, and proteins into small molecules that can be used by the rest of the cell. 

Centrioles are located near the nucleus and help organize cell division. Centrioles are not found 

in plant cells. 

Mitochondria   are often called the powerhouses of the cell, producing ATP molecular. 

 

Lecture: 3: Tissue definition & classification  

  

A tissue is composed of specialized cells of the same type that perform a common function in the 

body. The tissues of the human body can be categorized into four major types: 

 Epithelial tissue covers body surfaces and lines body cavities. 

 Connective tissuebinds and supports body parts. 

 Muscular tissuemoves the body and its parts. 

 Nervous tissuereceives sensory information and conducts nerve impulses. 

 Epithelial Tissue Protects 

Epithelial tissue, also called epithelium (pl., epithelia), consists of tightly packed cells that form a 

continuous layer, covers surfaces and lines body cavities. it has a protective function. It can also be 

modified to carry out secretion, absorption, excretion, and filtration. Epithelial cells are named based 

on their appearance, they are bounded by a basement membrane(is a thin layerthat anchors the 

epithelium to underlying connective tissue ). 

 

Figure : Classifying Epithelia 
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 Simple Epithelia  

 

Epithelial tissue is either simple or stratified. Simple epithelia have only a single layer of cells   

and are classified according to cell type. Squamous epithelium, composed of flattened cells, is 

found lining the air sacs of lungs and walls of blood vessels. 

Cuboidal epithelium consists of a single layer of cube-shaped cells. This type of epithelium is 

frequently found in glands, such as the salivary glands, the thyroid, and the pancreas. Simple 

cuboidal epithelium also covers the ovaries and lines kidney tubules, the portions of the kidney in 

which urine is formed. 

Columnar epithelium has cells resembling columns, with nuclei usually located near the bottom 

of each cell. This epithelium lines the digestive tract, where microvilli expand the surface area and 

aid in absorbing the products ofdigestion. 

A gland can be a single epithelial cell, as in the case of a mucus-secreting goblet cell, or a gland 

can contain many cells. Glands with ducts that secrete their product onto the outer surface(e.g., 

sweat glands and mammary glands) or into a cavity (e.g., salivary glands) are called exocrine 

glands. Ducts can be simple or compound: 

Glands that have no ducts are   known as the ductless glands, or endocrine glands.  (e.g., pituitary and 

thyroid), which secrete hormones directly into the bloodstream, 

 

 

Pseudostratified columnar epithelium   is so named because it appears to be layered (pseudo, 

“false”; stratified,“layers”). it does not have true layers, because each cell touches the basement 

membrane, the irregular placement of the nuclei. The lining of the trachea pseudostratified 

ciliated columnar epithelium. 
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 Stratified Epithelia 

Stratified epithelia have layers of cells  .  Only the bottom layer touches the basement 

membrane. (the nose, mouth, esophagus, anal canal ), the outer layer of skin is also 

stratified squamous epithelium, but the cells are reinforced by keratin, a protein that 

provides strength. Stratified cuboidal and stratified columnar epithelia also are found in 

the body.  

Transitional epithelium was originallytissue changes in response to tension. It forms the lining 

of the urinary bladder, the ureters (the tubes that carry urine from the kidneys to the bladder), and 

part of the urethra (the single tube that carries urine to the outside). All are organs that may need to 

stretch 
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 Lecture   : Connective Tissue :  Connects and Supports 

 

Connective tissue is diverse in structure and function. Despite these apparent differences, all types of 

connective tissue have three similar components: specialized cells, ground substance, and protein 

fibers. These components are shown in Figure   : a diagrammatic representation of loose fibrous  

 

connective tissue. The ground substance is a non-cellular material that separates the cells. It varies in 

consistency from solid (bone) to semifluid (cartilage) to fluid(blood). 

The fibers are of three possible types. White collagen fibers contain collagen, a protein that gives 

them flexibility and strength. Reticular fibers are very thin collagen fibers, highly branched  

proteins that form delicate supporting networks. Yellowelastic fibers contain elastin, a protein 

that is not as strong as collagen but is more elastic. 

 

Figure :Components of connective tissues. All connective tissues have three components: specialized cells, ground 

substance, and protein fibers.  Loose fibrousconnective tissue. 

 
 

 Types of Connective Tissue: 
 CONNECTIVE TISSUE PROPER: 
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Tissue exists in two forms: loose fibrous tissue and dense fibrous tissue. Both loose fibrous and 

dense fibrous connective tissueshave cells called fibroblasts located some distance from one another 

and separated by a jellylike ground substance containing white collagen fibers and yellow elastic fibers  

, Matrix includes ground substance and fibers. 

Loose fibrous connective tissue, which includes areolar connective tissue(ex: below the epithelium in 

the lamina propria of the small intestine)(more cells and fewer fibers) compared to dense 

connective tissue.Supports epithelium and many internal organs. Its presence in lungs, arteries,  

and the urinary bladder allows these organs to expand. It forms a protective covering enclosing 

many internal organs, such as muscles, blood vessels, and nerves. 

Adipose tissue is a special type of loose connective tissue in which the cells enlarge and store fat. 

Adipose tissue has little extracellular matrix. Its cells, which are called adipocytes, are crowded, and 

each is filled with liquid fat.The body uses this stored fat for energy, insulation, and organ protection.   

Adipose tissue is primarily found beneath the skin, around the kidneys, and on the surface of the 

heart. 

Dense fibrous connective tissue contains many collagen fibers packed together. This type of tissue 

has more specific functions than does loose connective tissue.The  types:denseregular connective 

tissue is found in tendons, which connect muscles to bones, and in ligaments, which connect 

bones to other bones at joints,dense irregular (is found in  dermis). 

 SPECIALIZED CONNECTIVE TISSUES 

Supportive Connective Tissue :Cartilage and bone are the two main supportive connective 

tissues. Each provides structure, shape, protection, and  movement. Generally cartilage is more 

flexible than bone, because it lacks mineralization of the matrix. 

In cartilage, the cells lie in small chambers called lacunae (sing., lacuna), separated by a solid, yet 

flexible, matrix. This matrix is formed by cells called chondroblasts and chondrocytes. Because this 

tissue lacks a direct blood supply, it often heals slowly. The three types of cartilage are distinguished 

by the type of fiber found in the matrix. 

Hyaline cartilage   the most common type of cartilage, contains only fine collagen fibers. The 

matrix has a glassy, translucent appearance. Hyaline cartilage is found in the nose and at the ends 

of the long bones and the ribs, and it forms rings in the walls of respiratory passages. The fetal 

skeleton also is made of this type of cartilage. Later, the cartilaginous fetal skeleton is replaced by 

bone. 

Elastic cartilage has more elastic fibers than hyaline cartilage does. For this reason, it is more 

flexible and is found, for example, in the framework of the outer ear. 
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Fibrocartilage has a matrix containing strong collagen fibers. Fibrocartilage is found in structures 

that withstand tension and pressure,such as the disks between the vertebrae in the backbone and the 

cushions in the knee joint. 

Bone is the most rigid connective tissue. It consists of an extremely hard matrix of inorganic salts, 

notably calcium salts. These salts are deposited around protein fibers, especially collagen fibers. The 

inorganic salts give bone rigidity. The protein fibers provide elasticity and strength .Cells called 

osteoblasts and osteoclastsare responsible for forming the matrix in bone tissue. 

Compact bone makes up the shaft of a long bone.   It consists of cylindrical structural units 

called osteons  .The central canal of each osteon is surrounded by rings of hard matrix. Bone 

cells(osteocyte) are located in lacunae between the rings of matrix.In the central canal, nerve fibers 

carry nerve impulses, and blood vessels carry nutrients that allow bone to renew itself.Thin extensions 

of bone cells within canaliculi (minute canals) connect the cells to each other and to the central canal. 

The ends of the long bones are composed of spongy bone covered by compact bone. Spongy bone 

also surrounds the bone marrow cavity. This, in turn, is covered by compact bone, forming a 

“sandwich” structure. Spongy bone appears as an open, bony latticework with numerous bony bars and 

plates, separated by irregular spaces. Although lighter than compact bone, spongy bone is still 

designed for strength. 

 

Figure :Connective tissues in the knee. Most types of connective tissue may be found in the knee. 
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 HEMATOPOIETIC TISSUE (BLOOD AND BONE MARROW) 

Fluid Connective Tissue 

Blood is a fluid connective tissue.Blood, which consists of formed elements   and plasma, is located 

in blood vessels. Blood transports nutrients and oxygen to interstitial fluid, also called extracellular 

fluid. 

Each formed element of blood has a specific function. The red blood cells (erythrocytes) are small, 

biconcave, disk-shaped cells without nuclei. The presence  of the red pigment hemoglobin, red 

blood cells transport oxygen. 

White blood cells (leukocytes) may be distinguished from red blood cells because they have a 

nucleus.   There are many different types of white blood cells, butall are involved in protecting the 

body from infection. 

Platelets (thrombocytes) are not complete cells. Rather, they are fragments of giant cells present 

only in bone marrow. When a blood vessel is damaged, platelets form a plug that seals the vessel, and 

injured tissues release molecules that help the clotting process. 

Figure : The formed elements of blood. Red blood cells, which lack a nucleus, transport oxygen. 

Each type of white blood cell has a particular way to fight infections. Platelets, fragments of a 

particular cell, help seal injured blood vessels. 

Lymph is also a fluid connective tissue. It is a clear(sometimes faintly yellow) fluid derived from the 

fluids surrounding the tissues. It contains white blood cells. Lymphatic vessels absorb excess 

interstitial fluid and various dissolved solutes in the tissues. Theytransport lymph to particular 

vessels of the cardiovascular system.Lymph nodes, composed of fibrous connective tissue, occur 

alongthe length of lymphatic vessels. Lymph nodes enlarge when you have an infection. 

  

 

 Lecture 6:Muscular Tissue ,  Moves the Body 

 

Muscular tissue is specialized to contract. It is composed of cells called muscle fibers, which 

contain actin and myosin filaments. The interaction of these filaments accounts for movement.   The 

three types of vertebrate muscular tissue are skeletal, smooth, and cardiac. 
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Skeletal muscle is also called voluntary muscle  .It is attached by tendons to the bones of the 

skeleton.Contraction of skeletal muscle is under voluntary control and occurs faster than in the other  

 

muscle types. Skeletal muscle fibers are cylindrical and  long  with multiple nuclei. The nuclei are 

located at the periphery of the cell, just inside the plasma membrane. The fibers have alternating 

light and dark bands that give them a striated, or striped, appearance. These bands are due to the 

placement of actin filaments and myosin filaments in the cell. 

Smooth muscle is so named because the cellslack striations  .  Each spindle-shaped cellhas a single 

nucleus.involuntary, meaning that it is not under  control. is found in the walls of viscera 

(intestine, bladder, and other internal organs) and blood vessels. it is sometimes referred to as visceral 

muscle.contracts more slowly than skeletal muscle but can remain contracted for a longer time. 

Cardiac muscle   is found only in the walls of the heart.it has striations, but the contraction of the 

heart is involuntary,have a single, centrally placed nucleus. The cells are branched and   fused 

together.cells are separate, but they are bound end to end at intercalated disks. 

  

 

 

 Muscle terminology 

 myofiber or myocyte: a muscle cell  

 sarcolemma: the plasma membrane of a muscle cell  

 sarcoplasm: the cytoplasm of the muscle cell  

 sarcoplasmic reticulum: the endoplasmic reticulum of a muscle cell  

 sarcosome: the mitochondria of a muscle cell  

 sarcomere: the contractile or functional unit of muscle 
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• Skeletal muscle refers tomultiple bundles of cells joined together called 

muscle fibers . 

• Most are attached by tendons to bones.                              

• Endomysium – around single muscle fiber 

• Perimysium –  around  (bundle) of fibers    
• Epimysium  - covers the entire skeletal muscle 

•  

 

  

 

 

 Lecture  :Nervous Tissue Communicates  

 Nervous tissue consists of nerve cells, called neurons, and neuroglia, the cells that support and 

nourish the neurons.Nervous tissue is the central component of the nervous system which serves three 

primary functions in the body: sensory input, integration of data, and motor output. 

A neuron is a specialized cell that has three parts: dendrites, a cell body, and an axon . 

A dendrite is an extension that receives signals from sensory receptors or other neurons. The cell body 

contains most of the cell’s cytoplasm and the nucleus. An axon is an extension that conducts nerve 

impulses. Long axons arecovered by myelin, a white, fatty substance. 

Neurons conduct nerve impulses. Neuroglia support and service neurons.Microglia are a type of 

neuroglia that become mobile in response to inflammation and phagocytize debris. Astrocytes lie 

between neurons and a capillary. Therefore, substances entering neurons from the blood must first pass 
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through astrocytes. Oligodendrocytes form the myelin sheaths around fibers in the brain and spinal 

cord. 

 

 

 

The Nervous Systemis divided into Two Main Divisions: 

Peripheral Nervous Systemconsists of:- 

 Cranial  nerves 

      12 pair   

      Attached to undersurface of brain 

 Spinal  nerves  

      31 pair  

      Attached to spinal cord 

 

Central Nervous System The human central nervous system consists of the brain 

and the spinal cord.   

• Brain 
Cerebrum: Cortical   gray matter and medullary white matter.  The  principal and 

most anterior part of the brain in vertebrates, located in the front area of the skull and 

consisting of two hemispheres, left and right, separated by a fissure.Composed of 

folds called gyri. 

Cerebelluma composed of many folds called folia. these folds have cortical gray 

matter, medullary white matter. The  part of the brain at the back of the skull in 

vertebrates. Its function is to coordinate and regulate muscular activity. 

 

Medullaoblongata: is a long stem-like structure which makes up the lower   part 

ofthe brainstem. 

The spinal cord is a long, thin, tubular structure made up of nervous tissue, which 

extends from the medulla oblongata in the brainstem to the lumbar region of the 

vertebral column. It encloses the central canal of the spinal cord, which contains 

cerebrospinal fluid.Cerebrospinal fluid (CSF) is a clear, colorless body fluid found 

within the tissue that surrounds the brain and spinal cord. 
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Three types of Neurons:- 

• Sensory neurons – bring messages to CNS. 

• Motor neurons - carry messages from CNS . 

• Interneurons – between sensory & motor neurons in the CNS. 

 

Parts of a Neuron 

Dendrite – receive stimulus and carries it impulsestoward  the cell body. 

Cell Body with nucleus – nucleus & most of cytoplasm. 

Axon – fiber which carries impulses away from cell body. 

Schwann Cells-Schwann cells surround all axons of neurons in the PNS creating a neurilemma around 

them. Neurilemma allows for potential regeneration of damaged axons. 

 Myelin sheath  :lipid-rich, segmented covering on an axon.The presence of myelin speeds up the 

transmission of action potentials along the axon. 

Node of Ranvier:a gap in the myelin sheath of a nerve, between adjacent Schwann cells. 

Myelin will get laid down in segments (internodes) along the axon, leaving unmyelinated gaps known 

as “nodes of Ranvier. 

Regions of the nervous system containing groupings of myelinated axons make up the “white matter” 

Gray matteris mainly comprised of groups of neuron cell bodies, dendrites & synapses (connections 

between neurons) 
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Meninges :the brain and the spinal cord are surrounded by meninges, which have protective functions. 

There are the dura, arachnoid and pia maters. 

 

 

 

 

 

 

 

 

 

 

Neurons can be classified on the basis of the shapes of their cell bodies and the general arrangement of 

their axons and dendrites. Unipolar neurons have a single process attached to a round cell body. This 

process typically divides and forms a long axon extending from sensory receptors in the various tissues 

of the body to synaptic terminals in the CNS. Bipolar neurons have a process extending from each end of 

the cell body. This type of neuron is found primarily in the eye, ear, vestibular end organs, and olfactory 

system. Multipolar neurons have many dendrites extending from the cell body and a single axon 

(although the axon may split into two or more collateral axons after it leaves the cell body). Multipolar 

neurons are the most numerous in the nervous system and have many different shapes and sizes. (D, 

dendrites;  T, axon terminals. 
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Lecture :Body regions(Head and Neck)  

Anatomy of the skull :The skull is the topmost part of the bony skeleton of the body, 

the head, and is made up of three main areas. 

1. Cranium – the hollow cavity which surrounds the brain.  

2. Face – the front vertical part of the skull, containing the orbital cavities of the 

eyes and the nasal cavity of the nose.  

3. Jaws – the upper and lower jaws of the oral cavity,. 

All the bones of the skull except the lower jaw, the mandible, are fixed to each other 

by immovable joints called sutures.  

Cranium 

At birth and during infancy, the bony plates making up the cranium are separated 

from each other by two natural membrane-covered spaces called fontanelles, which 

allow growth of the brain without any bony restriction. During growth, the spaces 

gradually become filled with bone and close together to provide a protective helmet 

surrounding the brain. The bony plates join together like a jigsaw puzzle at the 

coronoid sutures. By the age of 18 months the fontanelles should have closed 

completely.  

The cranium is composed of eight bones which are separated by the coronoid 

sutures – these are visible on a dry skull as the zig-zagged joints between the bony 

plates.  

All the sensory nerve cells running from the body to the brain and all the motor nerves 

running from the brain to the body have to pass in and out of this bony cavity, and 

they do so through the many natural foramina on the underside of the cranium. 
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The base (underside) of the cranium articulates with the topmost bone of the 

vertebral column, the atlas. Like most bones in the body, the skull develops in the 

fetus as cartilage, which is gradually converted to bone. The outer layer of all 

bone is called compact bone, and is perforated by many natural bony openings 

(foramina) to allow the passage of nerve and blood vessels. The inner layer is 

called cancellous bone and is quite sponge-like in appearance, because if it was a 

solid structure it would make the bone too heavy for the muscles to be able to lift. 

Nerves and blood vessels run freely within the spongy structure of the cancellous 

layer, and pass into and out of it through the foramina.The bones of cranium are:  

1-Frontal bone – single plate at the front of the cranium above the eyes, forming 

the forehead.  

2-Parietal bones – pair of plates forming the top and the greater area of the sides 

of the cranium.  

3-Temporal bones – pair of fan-shaped plates in the temple region of the lower 

sides of the cranium, in front of the ears.  

4-Occipital bone – single plate at the back and partial underside of the cranium.  

5-Sphenoid bone – single plate forming the majority of the base (underside) of 

the cranium.  

6-Ethmoid bone – single plate at the front base section of the cranium, 

immediately behind the nose. 
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Face 

The face is composed of 11 bones which are separated from each other by sutures, as 

in the cranium. The main bones themselves are as follows. 

1. Vomer – single bone behind the nasal cavity 

2. Lacrimal bones – pair of fragile bony plates forming the inner wall of the 

orbital cavities  

3. Nasal bones – pair of bones forming the bridge of the nose.  

4. Nasal turbinates – pair of fragile curled bones projecting into the nasal 

cavity, which increase the contact of inspired air with the nasal mucosa. 

5. Palatine bones – pair of bony plates forming the posterior section of the hard 

palate, and the side wall of the nasal cavity.  

6. Zygomatic bones – pair of facial bones that articulate with the cranium 

posteriorly and extend anteriorly into the zygomatic arch (cheek bone) to 

articulate with the maxilla. 

Jaws 

. The two jaws are each made up of a pair of bones which are fixed solidly in their 

midlines. 

 Maxilla – pair of bones forming the upper jaw, the lower border of the orbital 

cavities, the base of the nose and the anterior portion of the hard palate.  

 Mandible – appears as a single horseshoe-shaped bone forming the lower jaw, 

with its posterior vertical bony struts articulating with the cranium at the 

temporomandibular joint (TMJ). 

Maxilla and palatine bones 

The maxilla effectively forms the middle third of the face and as with various other 

cranial bones, it has several foramina and bony projections which are dentally 

relevant. The maxilla is made up of two bones which are separated above by the nasal 

cavity. They join together below the nose as the front section of the hard palate. The 

back section of the hard palate is formed by the palatine bones, and the whole palate 

forms the floor of the nose and the roof of the oral cavity, or mouth  

Mandible The mandible is also made up of two bones, joined together in the 

centre-line at the mental symphysis to create a single horseshoe-shaped structure, and 

with its two back ends bent up vertically to the horseshoe. The vertical section is 

called the ramus of the mandible, the horizontal section is called the body of the 

mandible, and the point at which they join is the angle of the mandible  
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The Thoracic Cage 

The thoracic cage (rib cage) forms the thorax (chest) portion of the body. It consists 

of the 12 pairs of ribs with their costal cartilages and the sternum .The ribs are 

anchored posteriorly to the 12 thoracic vertebrae (T1–T12). The thoracic cage 

protects the heart and lungs. 

Thoracic Cage 

The thoracic cage is formed by the (a) sternum and (b) 12 pairs of ribs with their 

costal cartilages. The ribs are anchored posteriorly to the 12 thoracic vertebrae. The 

sternum consists of the manubrium, body, and xiphoid process. The ribs are 

classified as true ribs (1–7) and false ribs (8–12). The last two pairs of false ribs are 

also known as floating ribs (11–12). 
 

 

Sternum 

The sternum is the elongated bony structure that anchors the anterior thoracic cage. 

It consists of three parts: the manubrium, body, and xiphoid process. The 

manubrium is the wider, superior portion of the sternum. The top of the 

manubrium has a shallow, U-shaped border called the jugular notch. This can be 

easily felt at the anterior base of the neck, between the medial ends of the clavicles. 

The clavicular notch is the shallow depression located on either side at the  
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superior-lateral margins of the manubrium. This is the site of the sternoclavicular 

joint, between the sternum and clavicle. The first ribs also attach to the manubrium. 

The manubrium and body join together at the sternal angle, so called because the 

junction between these two components is not flat, but forms a slight ben. Ribs 3–7 

attach to the sternal body. The inferior tip of the sternum is the xiphoid process. 

This small structure is cartilaginous early in life, but gradually becomes ossified 

starting during middle age. 

Ribs: each rib is a curved, flattened bone that contributes to the wall of the thorax. 

The ribs articulate posteriorly with the T1–T12 thoracic vertebrae, and most attach 

anteriorly via their costal cartilages to the sternum.  

Parts of a Typical Rib: The posterior end of a typical rib is called the head 

of the rib. Lateral to the head is the narrowed neck of the rib. A small bump on the 

posterior rib surface is the tubercle of the rib, which articulates with the facet 

located on the transverse process of the same numbered vertebra. The remainder of 

the rib is the body of the rib (shaft). Just lateral to the tubercle is the angle of the 

rib, the point at which the rib has its greatest degree of curvature. In the anatomical 

position, the angles align with the medial border of the scapula. A shallow costal 

groove for the passage of blood vessels and a nerve is found along the inferior 

margin of each rib. 

Rib Classifications 

The bony ribs do not extend anteriorly completely around to the sternum. Instead, 

each rib ends in a costal cartilage. The ribs are classified into three groups based on 

their relationship to the sternum. 

Ribs 1–7 are classified as true ribs . The costal cartilage from each of these ribs 

attaches directly to the   sternum. Ribs 8–12 are called false ribs .The costal 

cartilages from these ribs do not attach directly to the sternum. For ribs 8–10, the 

costal cartilages are attached to the cartilage of the next higher rib. Thus, the 

cartilage of rib 10 attaches to the cartilage of rib 9, rib 9 then attaches to rib 8, and 

rib 8 is attached to rib 7. The last two false ribs (11–12) are also called floating 

ribs . These are short ribs that do not attach to the sternum at all. Instead, their small 

costal cartilages terminate within the musculature of the lateral abdominal wall. 

Spinal curves: 

 The spine is made of 33 individual bones stacked one on top of the other. When 

viewed from the side, an adult spine has a natural S-shaped curve. The neck 

(cervical) and low back (lumbar) regions have a slight concave curve, and the 

thoracic and sacral regions have a gentle convex curve (Fig. 1). The curves work like  
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a coiled spring to absorb shock, maintain balance, and allow range of motion 

throughout the spinal column. 

 
Figure 1. The spine has three natural curves that form an S-shape; strong muscles 

keep our spine in alignment.   

The vertebrae in each region have unique features that help them perform their 

main functions.  

1-Cervical (neck) - the main function of the cervical spine is to support the weight 

of the head . The seven cervical vertebrae are numbered C1 to C7.  

2-Thoracic (mid back) - the main function of the thoracic spine is to hold the rib 

cage and protect the heart and lungs. The twelve thoracic vertebrae are numbered 

T1 to T12.  

3-Lumbar (low back) - the main function of the lumbar spine is to bear the weight 

of the body. The five lumbar vertebrae are numbered L1 to L5.  

4-Sacrum - the main function of the sacrum is to connect the spine to the hip bones 

(iliac). There are five sacral vertebrae, which are fused together.  

5-Coccyx region - the four fused bones of the coccyx or tailbone provide attachment 

for ligaments and muscles of the pelvic floor. 

Intervertebral discs: Each vertebra in your spine is 

separated and cushioned by an intervertebral disc, 

keeping the bones from rubbing together. Discs are 

designed like a radial car tire. The outer ring, called the 

annulus, has criss-crossing fibrous bands, much like a 

tire tread. These bands attach between the bodies of  
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each vertebra. Inside the disc is a gel-filled center called the nucleus, much like a tire 

tube (Fig. 4). 

 
Figure 4. Intervertebral discs (purple) are made of a gel-filled center called the 

nucleus and a tough fibrous outer ring called the annulus.  

The annulus pulls the vertebral bodies together against the resistance of the gel-filled 

nucleus.  

Facet joint :Each vertebra has four facet joints, one pair that connects to the 

vertebra above (superior facets) and one pair that connects to the vertebra below 

(inferior facets) (Fig. 6). 

 

Figure 6. The superior and inferior facets connect each vertebra together. There are 

four facet joints associated with each vertebra.  

Ligaments  

The ligaments are strong fibrous bands .The three major ligaments of the spine are 

the ligamentum flavum, anterior longitudinal ligament (ALL), and posterior 

longitudinal ligament (PLL) (Fig. 7). The ALL and PLL are continuous bands that 

run from the top to the bottom of the spinal column along the vertebral bodies.  
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Figure 7. The ligamentum flavum, anterior longitudinal ligament (ALL), and posterior 

longitudinal ligament (PLL) allow the flexion and extension of the spine while 

keeping the vertebrae in alignment.  

Spinal cord 

The spinal cord is about 18 inches long and is the thickness of your thumb. It runs 

within the protective spinal canal from the brainstem to the 1st lumbar vertebra. The 

spinal cord serves as an information super-highway, relaying messages between the 

brain and the body.  

 

Figure 8. The ventral (motor) and dorsal (sensory) roots join to form the spinal nerve. 

The spinal cord is covered by three layers of meninges: pia, arachnoid and dura mater.  

Coverings & spaces 

The spinal cord is covered with the same three membranes as the brain, called 

meninges. The inner membrane is the pia mater, which is intimately attached to the 

cord. The next membrane is the arachnoid mater. The outer membrane is the tough  
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dura mater (Fig. 8). Between these membranes are spaces used in diagnostic and 

treatment procedures. The space between the pia and arachnoid mater is the wide 

subarachnoid space, which surrounds the spinal cord and contains cerebrospinal fluid 

(CSF). The space between the dura mater and the bone is the epidural space.  

 

Lecture :Upper limb 

The upper limb has been shaped by evolution, into a highly mobile part of the human 

body. This contrasts with the lower limb, which has developed for stability.  

Scapular region 

The scapula bone is otherwise known as the shoulder blade. Although the scapula is 

located on the posterior side of the body, it is not a part of the human back. It is 

classified as a part of the upper limb as it is so important for its functioning. 

 

The Shoulder and Upper Arm 

There are 3 bones 

within this region: 

 Scapula (posterior) 

 Clavicle (anterior) 

 Humerus (long bone of the upper arm) 

 

 

 

 

 

https://www.kenhub.com/en/library/anatomy/scapula
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Clavicle 

The clavicle has an S-

‐shaped contour, with a 

forward-‐facing convex 

medial part, and a 

forward-‐facing convex 

lateral part. 

 The lateral end 

(acromial end) 

is flat, with a 

small oval 

facet on the 

end for 

articulation 

with the 

scapula= 

acromioclavicu

lar joint 

 The medial 

end (sternal 

end) is more 

robust, and 

has a much 

larger facet 

for 

articulation 

with the 

manubrium 

and 1st costal 

cartilage= 

sternoclavicul

ar join. 

 Scapula  

  

 The scapula has a spine, as well as two fossae that lie above and below it. These 

form the origin of the supraspinatus and infraspinatus respectively. 

Supraspinatus is a rotator cuff muscle that increases the stability of the humeral 

head, as well as an abductor of the shoulder. The infraspinatus is a lateral rotator 

of the shoulder. 

The scapula is a large, flat triangular bone that consists of: 

 3 angles (lateral, superior + inferior) 

https://www.kenhub.com/en/library/anatomy/the-rotator-cuff
https://www.kenhub.com/en/library/anatomy/the-shoulder-joint
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 3 borders (superior, lateral + medial) 

 2 surfaces (costal + posterior) 

The anterior/costal surface of the scapula is attached to the chest wall. 

Proximal Humerus:  

The proximal end of the humerus consists of the head, the anatomical neck, the 

greater and lesser tubercles, the surgical neck, and the superior half of the shaft of 

humerus 

 

 

The Shaft + Distal Humerus Cross-‐section of the humerus reveals a triangular 

shape with an antero-‐medial, antero-‐ lateral  and  posterior surface 

 

Proximal Radius 

 

 The head of the radius is a 

thick disc-‐shaped structure; its 

circular superior surface is 

concave for articulation with 

the capitulum. 

 The neck of the radius is a 

short and narrow cylinder of 

bone between the expanded 

head and radial tuberosity 

 The radial tuberosity is a 

large blunt projection on the 

medial surface just inferior to 

the neck. This is the site of 

biceps brachii tendon 

attachment. 

Proximal Ulna           proximal projection of the ulna, with an articular anterolateral surface (for articulation with the trochlea). 
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Shaft and distal radius 

 The shaft is broader distally to 

form the distal end. Throughout 

its length, the shaft is triangular 

in cross-‐section with an 

anterior, posterior and lateral 

surface. 

 

The Carpal Bones 

The carpal bones form the first two rows of bones in the hand, and their 

articulation with the distal end of the forearm forms the wrist joint. 

Proximal row (lateral – medial) 

 Scaphoid (boat-‐shaped) 

 Lunate (crescent shape) 

 Triquetrum (3 sided) 

 Pisiform (pea shaped) 

Distal row (lateral – medial) 

 Trapezium (irregular 4 sided) 

 Trapezoid (4 sided) 

 Capitate (has a head) 

 Hamate (with a hook) 

 

The carpal bones have numerous articular surfaces; all of them articulate 

with one another, and the expansive proximal surfaces of the scaphoid 

and lunate articulate with the radius to form the wrist joint. 

 

The lower limb  

consists of four major parts: a girdle formed by the hip bones, the thigh, the leg, 

and the foot. It is specialized for the support of weight, adaptation to gravity, and 

locomotion. In descriptions of the lower limb, it is customary to include regions 

that are transitional between the limb and the trunk, especially the gluteal and 

inguinal regions.  

The pelvic 

 

The pelvic girdle (hip girdle) is formed by a single bone, the hip bone or coxal 

bone (coxal = “hip”), which serves as the attachment point for each lower limb. 

Each hip bone, in turn, is firmly joined to the axial skeleton via its attachment to 

the sacrum of the vertebral column. The right and left hip bones also converge 

anteriorly to attach to each other. The bony pelvis is the entire structure formed  
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by the two hip bones, the sacrum, and, attached inferiorly to the sacrum, the 

coccyx.                                                                  

 

Hip Bone 

The hip bone, or coxal bone, forms the pelvic girdle portion of the pelvis. The 

paired hip bones are the large, curved bones that form the lateral and anterior 

aspects of the pelvis. Each adult hip bone is formed by three separate bones that 

fuse together during the late teenage years. These bony components are the ilium, 

ischium, and pubis. These names are retained and used to define the three regions 

of the adult hip bone. 
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1-Ilium 

The curved, superior margin of the ilium is the iliac crest. The rounded, anterior 

termination of the iliac crest is the anterior superior iliac spine. This important 

bony landmark can be felt at your anterolateral hip. Inferior to the anterior superior 

iliac spine is a rounded protuberance called the anterior inferior iliac spine. 

Posteriorly, the iliac crest curves downward to terminate as the posterior superior 

iliac spine.  

2-Ischium 

The ischium forms the posterolateral portion of the hip bone. The large, roughened 

area of the inferior ischium is the ischial tuberosity. Projecting superiorly and 

anteriorly from the ischial tuberosity is a narrow segment of bone called the ischial 

ramus.  

3-Pubis 

The pubis forms the anterior portion of the hip bone .The enlarged medial portion 

of the pubis is the pubic body. Located superiorly on the pubic body is a small 

bump called the pubic tubercle. The narrow ridge running along the superior 

margin of the superior pubic ramus is the pectineal line of the pubis. 

4-Pelvis 

The pelvis consists of four bones: the right and left hip bones, the sacrum, and 

the coccyx .The pelvis has several important functions. Its primary role is to 

support the weight of the upper body when sitting and to transfer this weight to the 

lower limbs when standing. It serves as an attachment point for trunk and lower 

limb muscles, and also protects the internal pelvic organs. The three areas of each 

hip bone, the ilium, pubis, and ischium, converge centrally to form a deep, cup-

shaped cavity called the acetabulum.  
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Lower limb 

The thigh, leg, and foot constitute the lower limb. The bones of the lower limbs are 

considerably larger and stronger than comparable bones of the upper limbs because 

the lower limbs must support the entire weight of the body while walking, running, or 

jumping. Figure illustrates features of the 30 bones of each lower limb. 

 The lower limb consists of four major parts: a girdle formed by the hip bones, 
the thigh, the leg, and the foot. It is specialized for the support of weight, 
adaptation to gravity, and locomotion. In descriptions of the lower limb, it is 
customary to include regions that are transitional between the limb and the trunk, 
especially the gluteal and inguinal regions. 

 Proximal Femur  

The proximal end of the femur consists of a rounded head that articulated with the 

acetabulum of the hip bone to form the hip/coxal joint  

 

The Knee, Popliteal Fossa, Leg and Foot. 

The Distal Femur 

 The posterior border of the shaft of the femur forms a broad roughened 

crest = linea aspera 
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 At the distal end of the femur, the linea aspera forms the floor of the 

popliteal fossa, and its margins form the medial and lateral supracondylar lines 

which terminate on the superior aspect of the condyles . 

 

 

 

The patella is a large sesamoid bone (bone formed within the tendon of a 

muscle) in the boyd, and it is formed within the tendon of the quadriceps 

femoris muscle.  

 

The Tibia is the medial and larger of the two leg bones, and is the only one 

which articulates with the knee joint. 

The fibula 

The fibula is the lateral bone of the leg and does not take part in formation of 

the knee joint or in weight bearing.  

Bones of the foot 

The foot can be subdivided into the ankle, the metatarsus and the digits. There 

are 5 digits consisting of the medial great toe (digit I; hallux) and the four 

laterally placed digits ending with the little toe (digit V) 

Tarsal Bones 

These are arranged in a proximal + distal group with an intermediate bone 

between the two on the medial side.  
 The PROXIMAL 

i. The INTERMEDIATE tarsal bone… 

ii. The DISTAL group  
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Metatarsals -‐  

There are 5 metatarsals, the shortest/thickest associated with the great toe, and 

the longest/thinnest with the second toe. They all have a distal head, shaft and 

proximal base  

 

Phalanges –  

each toe has 3 phalanges (proximal, middle, distal) except for the great toe, which 

only has 2. Each phalynx consists of a base, shaft and distal head. 

 

 

lecture : Classification of Joints  

 A joint, also called an articulation, is any place where adjacent bones or bone 

and cartilage come together (articulate with each other) to form a connection.  

Structural Classification of Joints 

A fibrous joint is where the adjacent bones are united by fibrous connective tissue. 

At a cartilaginous joint, the bones are joined by hyaline cartilage or fibrocartilage. 

At a synovial joint, the articulating surfaces of the bones are not directly connected, 

but instead come into contact with each other within a joint cavity that is filled with a 

lubricating fluid. Synovial joints allow for free movement between the bones and are 

the most common joints of the body. 

Functional Classification of Joints 

The functional classification of joints is determined by the amount of mobility found 

between the adjacent bones. Joints are thus functionally classified as a synarthrosis 

or immobile joint, an amphiarthrosis or slightly moveable joint, or as a diarthrosis, 

which is a freely moveable joint (arthroun = “to fasten by a joint”). Depending on 

their location, fibrous joints may be functionally classified as a synarthrosis 

(immobile joint) or an amphiarthrosis (slightly mobile joint). Cartilaginous joints are 

also functionally classified as either a synarthrosis or an amphiarthrosis joint. All 

synovial joints are functionally classified as a diarthrosis joint. 

Synarthrosis An immobile or nearly immobile joint is called a synarthrosis. 

Examples include sutures, the fibrous joints between the bones of the skull that 

surround and protect the brain, and the manubriosternal joint, the cartilaginous joint 

that unites the manubrium and body of the sternum for protection of the heart. 
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Amphiarthrosis 

An amphiarthrosis is a joint that has limited mobility. An example of this type of 

joint is the cartilaginous joint that unites the bodies of adjacent vertebrae. Filling the 

gap between the vertebrae is a thick pad of fibrocartilage called an intervertebral disc . 

Another example of an amphiarthrosis is the pubic symphysis of the pelvis. . 

Diarthrosis 

A freely mobile joint is classified as a diarthrosis. These types of joints include all 

synovial joints of the body, which provide the majority of body movements. Most 

diarthrotic joints are found in the appendicular skeleton and thus give the limbs a wide 

range of motion. These joints are divided into three categories, based on the number 

of axes of motion provided by each. An axis in anatomy is described as the 

movements in reference to the three anatomical planes: transverse, frontal, and 

sagittal. Thus, diarthroses are classified as.A uniaxial joint only allows for a motion 

in a single plane (around a single axis). The elbow joint, which only allows for 

bending or straightening, is an example of a uniaxial joint. A biaxial joint allows for 

motions within two planes. An example of a biaxial joint is a metacarpophalangeal 

joint (knuckle joint) of the hand. A joint that allows for the several directions of 

movement is called a multiaxial joint (polyaxial or triaxial joint). This type of 

diarthrotic joint allows for movement along three axes. The shoulder and hip joints 

are multiaxial joints.  

. 

Fibrous Joints 

At a fibrous joint, the adjacent bones are directly connected to each other by fibrous 

connective tissue, and thus the bones do not have a joint cavity between them. The 

gap between the bones may be narrow or wide. There are three types of fibrous joints. 

A suture is the narrow fibrous joint found between most bones of the skull. At a 

syndesmosis joint, the bones are more widely separated but are held together by a 

narrow band of fibrous connective tissue called a ligament or a wide sheet of 
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connective tissue called an interosseous membrane. This type of fibrous joint is 

found between the shaft regions of the long bones in the forearm and in the leg.  

 

Lastly, a gomphosis is the narrow fibrous joint between the roots of a tooth and the 

bony socket in the jaw into which the tooth fits. 

 

1-Sutureall the bones of the skull, except for the mandible, are joined to each 

other by a fibrous joint called a suture. The fibrous connective tissue found at a 

suture (“to bind or sew”) strongly unites the adjacent skull bones and thus helps to 

protect the brain and form the face. Thus, skull sutures are functionally classified as a 

synarthrosis 

 

2-Syndesmosis 

A syndesmosis (“fastened with a band”) is a type of fibrous joint in which two 

parallel bones are united to each other by fibrous connective tissue. The gap between 

the bones may be narrow, with the bones joined by ligaments, or the gap may be wide 

and filled in by a broad sheet of connective tissue called an interosseous membrane. 

In the forearm, the wide gap between the shaft portions of the radius and ulna bones 
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are strongly united by an interosseous membrane. The syndesmoses found in the 

forearm and leg serve to unite parallel bones and prevent their separation. However, a 

syndesmosis does not prevent all movement between the bones, and thus this type of 

fibrous joint is functionally classified as an amphiarthrosis. 

  

2-Gomphosis 

A gomphosis (“fastened with bolts”) is the specialized fibrous joint that anchors the 

root of a tooth into its bony socket within the maxillary bone (upper jaw) or mandible 

bone (lower jaw) of the skull. A gomphosis is also known as a peg-and-socket joint.  

Cartilaginous Joints 

As the name indicates, at a cartilaginous joint, the adjacent bones are united by 

cartilage, a tough but flexible type of connective tissue. These types of joints lack a 

joint cavity and involve bones that are joined together by either hyaline cartilage or 

fibrocartilage. There are two types of cartilaginous joints. A synchondrosis is a 

cartilaginous joint where the bones are joined by hyaline cartilage. Also classified as a 

synchondrosis are places where bone is united to a cartilage structure, such as 

between the anterior end of a rib and the costal cartilage of the thoracic cage. The 

second type of cartilaginous joint is a symphysis, where the bones are joined by 

fibrocartilage. 

 
 

Synchondrosis 

A synchondrosis (“joined by cartilage”) is a cartilaginous joint where bones are 

joined together by hyaline cartilage, or where bone is united to hyaline cartilage. A 

synchondrosis may be temporary or permanent. A temporary synchondrosis is the 

epiphyseal plate (growth plate) of a growing long bone. Examples of permanent 

synchondroses are found in the thoracic cage.  
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Symphysis 

A cartilaginous joint where the bones are joined by fibrocartilage is called a 

symphysis (“growing together”). Fibrocartilage is very strong because it contains 

numerous bundles of thick collagen fibers, thus giving it a much greater ability to  

 

resist pulling and bending forces when compared with hyaline cartilage. a symphysis 

is functionally classified as an amphiarthrosis. 

Synovial Joints 

Synovial joints are the most common type of joint in the body .A key structural 

characteristic for a synovial joint that is not seen at fibrous or cartilaginous joints is 

the presence of a joint cavity .Unlike fibrous or cartilaginous joints, the articulating 

bone surfaces at a synovial joint are not directly connected to each other with fibrous 

connective tissue or cartilage. This gives the bones of a synovial joint the ability to 

move smoothly against each other, allowing for increased joint mobility. 

 

Structural Features of Synovial Joints 

Synovial joints are characterized by the presence of a joint cavity. The walls of this 

space are formed by the articular capsule, a fibrous connective tissue structure that is 

attached to each bone just outside the area of the bone’s articulating surface. Friction 

between the bones at a synovial joint is prevented by the presence of the articular  
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cartilage, a thin layer of hyaline cartilage that covers the entire articulating surface of 

each bone. Lining the inner surface of the articular capsule is a thin synovial 

membrane. The cells of this membrane secrete synovial fluid (synovia = “a thick 

fluid”), a thick, slimy fluid that provides lubrication to further reduce friction between 

the bones of the joint. Outside of their articulating surfaces, the bones are connected 

together by ligaments, which are strong bands of fibrous connective tissue.  

 

Lecture : The skeletal muscle 

The skeletal muscle’s anatomical location or its relationship to a particular bone 

often determines its name. For example, the frontalis muscle is located on top of the 

frontal bone of the skull. Similarly, the shapes of some muscles are very distinctive 

and the names, such as orbicularis, reflect the shape. For the buttocks, the size of the 

muscles influences the names: gluteus maximus (largest), gluteus medius (medium), 

and the gluteus minimus (smallest). Names were given to indicate length—brevis 

(short), longus (long)—and to identify position relative to the midline: lateralis (to 

the outside away from the midline), and medialis (toward the midline). The direction 

of the muscle fibers and fascicles are used to describe muscles relative to the midline, 

such as the rectus (straight) abdominis,. 

Some muscle names indicate the number of muscles in a group. One example of this 

is the quadriceps, a group of four muscles located on the anterior (front) thigh. Other 

muscle names can provide information as to how many origins a particular muscle 

has, such as the biceps brachii.  

The location of a muscle’s attachment can also appear in its name. When the name of 

a muscle is based on the attachments, the origin is always named first. For instance, 

the sternocleidomastoid muscle of the neck has a dual origin on the sternum (sterno) 

and clavicle (cleido), and it inserts on the mastoid process of the temporal bone. The 

last feature by which to name a muscle is its action. When muscles are named for the 

movement they produce, one can find action words in their name. Some examples are 

abductor (moves the bone away from the midline), or adductor (moves the bone 

toward the midline). 

Axial Muscles of the Head, Neck, and Back 

The skeletal muscles are divided into axial (muscles of the trunk and head) and 

appendicular (muscles of the arms and legs) categories. The axial muscles are 

grouped based on location, function, or both. Some axial muscles cross over to the 

appendicular skeleton. The muscles of the head and neck are all axial. The muscles in 

the face create facial expression by inserting into the skin rather than onto bone. 

Tongue muscles are both extrinsic and intrinsic. The muscles of the neck stabilize and 

move the head. The sternocleidomastoid divides the neck into anterior and posterior  
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triangles. The muscles of the back and neck that move the vertebral column are 

complex, overlapping, and can be divided into five groups.  

Axial Muscles of the Abdominal Wall, and Thorax 

Muscles of the Abdomen There are four pairs of abdominal muscles that cover 

the anterior and lateral abdominal region and meet at the anterior midline. These 

muscles of the anterolateral abdominal wall can be divided into four groups: the 

external obliques, the internal obliques, the transversus abdominis, and the rectus 

abdominis .  

Muscles of the Thorax The muscles of the chest serve to facilitate breathing by 

changing the size of the thoracic cavity. The external intercostals are located laterally 

on the sides of the body. The internal intercostals are located medially near the 

sternum. The innermost intercostals are located deep to both the internal and external 

intercostals. The 11 pairs of superficial external intercostal muscles aid in inspiration 

of air during breathing because when they contract, they raise the rib cage, which 

expands it. The 11 pairs of internal intercostal muscles, just under the externals, are 

used for expiration because they draw the ribs together to constrict the rib cage. The 

innermost intercostal muscles are the deepest, and they act as synergists for the 

action of the internal intercostals. 

Muscles of the Pelvic Floor and Perineum 

These muscles include the rectus abdominis, which extends through the entire length 

of the trunk, the external oblique, the internal oblique, and the transversus abdominus. 

The quadratus lumborum forms the posterior abdominal wall.  

Appendicular Muscles of the Pectoral Girdle and Upper Limbs 

The muscles that position and stabilize the pectoral girdle are located on the thorax. 

The anterior thoracic muscles are the subclavius, pectoralis minor, and the serratus 

anterior. The posterior thoracic muscles are the trapezius, levator scapulae, rhomboid 

major, and rhomboid minor. Nine muscles cross the shoulder joint to move the 

humerus. The forearm flexors include the biceps brachii, brachialis, and 

brachioradialis. The extensors are the triceps brachii and anconeus.  

The extrinsic muscles of the hands originate along the forearm and insert into the 

hand in order to facilitate crude movements of the wrists, hands, and fingers. These 

muscles are the flexor carpi radialis, palmaris longus, flexor carpi ulnaris, and the 

flexor digitorum superficialis .Finally, the intrinsic muscles of the hands allow our 

fingers to make precise movements. 
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Appendicular Muscles of the Pelvic Girdle and Lower Limbs 

The pelvic girdle attaches the legs to the axial skeleton. The hip joint is where the 

pelvic girdle and the leg come together. The hip is joined to the pelvic girdle by many 

muscles. In the gluteal region, the psoas major and iliacus form the iliopsoas. The 

large and strong gluteus maximus, gluteus medius, and gluteus minimus extend and 

abduct the femur. Along with the gluteus maximus, the tensor fascia lata muscle 

forms the iliotibial tract. The lateral rotators of the femur at the hip are the piriformis, 

obturator internus.  

The thigh muscles that move the femur, tibia, and fibula are divided into medial, 

anterior, and posterior compartments. The medial compartment includes the 

adductors, pectineus, and the gracilis. The anterior compartment comprises the 

quadriceps femoris, quadriceps tendon, patellar ligament, and the sartorius. The 

muscles of the leg that move the foot and toes are divided into anterior, lateral, 

superficial- and deep-posterior compartments. 
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Lecture :Human Digestive System Anatomy 

I. .  EXTERNAL ANATOMY 

 

The trunk of mammals is divided into a thorax, which is bordered by 

ribs, and an abdomen. Most of the digestive system is within the 

abdomen, but the head, neck, and thorax contain the superior end of the 

digestive system. 

Path of Air 

 

When the mouth is closed, air enters the body through the external 

nares or nostrils.  The external nares lead to a chamber dorsal to the 

hard palate, called the nasal cavity. Air then passes from the nasal 

cavity to the nasopharynx, which is a chamber dorsal to the soft palate. 

Only mammals have a hard palate, which separates the breathing and 

eating passage ways. This allows mammals to chew food and breathe at 

the same time. Only mammals truly chew their food and have teeth 

specialized for chewing. After air enters the glottis, it proceeds through 

the larynx and trachea to the lungs. 

 

Path of Food  

Food enters the oral cavity through the mouth, which is bounded by 

the lips. 

The roof of the oral cavity is formed by a bony palate, the hard palate. 

At the posterior end of the hard palate the bone ends and the roof of the 

mouth becomes soft, i.e. the soft palate.  

The tongue pushes food from the oral cavity into the region ventral to 

the soft palate, which is called the oropharynx. Projecting into the 

oropharynx is a flap, the epiglottis, which partially surrounds an 

opening at its base, called the glottis. The glottis eventually leads to the 

lungs. Note the two openings in the pharynx. One goes to the trachea, 

which is always open due to its rings of cartilage, and the other opening 

is to the esophagus. 

 
 

 



 

 

 

Dr.Luma Y.M. 

 بغداد–كلية التقنيات الصحية والطبية 

 الجامعة التقنية الوسطى 
 بغداد\كلية التقنيات الصحية والطبية 

   االولىالمرحلة :                                    التشريحقسم  تقنيات المختبرات الطبية                                 المادة :علم 

                                  

48 

 

 
 

Salivary Glands 

A considerable number of salivary glands are scattered through- out the oral cavity. 

Three pairs of large multicellular glands exist: the parotid, the submandibular, and 

the sublingual glands.  

 

All of the major large salivary glands are compound alveolar glands, which are 

branching glands with clusters of alveoli resem- bling grapes .They produce thin serous 

secretions or thicker mucous secretions.  

 
The largest salivary glands, the parotid glands, are serous glands, and are located just 
anterior to the ear on each side of the head.  
 

Pharynx 

The pharynx consists of three parts: the nasopharynx, the oropharynx, and the  
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laryngopharynx. Normally, only the oropharynx and laryngopharynx transmit 

food. The oropharynx communicates with the nasopharynx  supe- riorly, the larynx 

and laryngopharynx inferiorly, and the mouth anteriorly. The laryngopharynx 

extends from the oropharynx to the esophagus and is posterior to the larynx.  

 

Esophagus 

The esophagus is that part of the digestive tube that extends between the pharynx and 

the stomach. It is about 25 cm long and lies in the mediastinum, anterior to the vertebrae 

and posterior to the trachea. It passes through the esophageal hiatus (opening) of the 

diaphragm and ends at the stomach. The esophagus transports food from the pharynx to 

the stomach. 

 

Anatomy of the Stomach 

The opening from the esophagus into the stomach is the gastro- esophageal, or 

cardiac (located near the heart), opening, and the region of the stomach around the 

cardiac opening is the cardiac region. The lower esophageal sphincter, also called 

the cardiac sphincter, surrounds the cardiac opening. A part of the stomach to the left 

of the cardiac region, the fundus  the bottom of a round-bottomed leather bottle is 

actually superior to the cardiac opening. The largest part of the stomach is the body, 

which turns to the right, thus creating a greater curvature and a lesser 

curvature. The body narrows to form the pyloric  region, which joins the small 

intestine. The opening between the stomach and the small intestine is the pyloric 

opening, which is surrounded by a relatively thick ring of smooth muscle called the 

pyloric sphincter. 

 

 



 

 

 

Dr.Luma Y.M. 

 بغداد–كلية التقنيات الصحية والطبية 

 الجامعة التقنية الوسطى 
 بغداد\كلية التقنيات الصحية والطبية 

   االولىالمرحلة :                                    التشريحقسم  تقنيات المختبرات الطبية                                 المادة :علم 

                                  

50 

 

Anatomy of the Small Intestine 

Duodenum 

The duodenum nearly completes a 180-degree arc as it curves within the 

abdominal cavity, and the head of the pancreas lies within this arc. The duodenum 

begins with a short superior part, which is where it exits the pylorus of the stomach, 

and ends in a sharp bend, which is where it joins the jejunum. 

Two small mounds are within the duodenum about two- thirds of the way down the 

descending part: the major duodenal papilla and the lesser duodenal papilla. At 

the major papilla, the common bile duct and pancreatic duct join to form 

the hepatopancreatic ampulla , which empties into the duodenum. A smooth 

muscle sphincter, the hepatopancreatic ampullar sphincter regulates the opening 

of the ampulla. An accessory pancreatic duct, present in most people, opens at the tip of 

the lesser duodenal papilla. 

 

  Jejunum and Ileum 

The jejunum and ileum are similar in structure to the duodenum, except that a gradual 

decrease occurs in the diameter of the small intestine, the thickness of the intestinal 

wall, the number of circular folds, and the number of  villi as one progresses through 

the small intestine. The duodenum and jejunum are the major sites of nutrient 

absorption, although some absorption occurs in the ileum. Lymph nodules called 

Peyer’s patches are numerous in the mucosa and submucosa of the ileum. 

The junction between the ileum and the large intestine is the ileocecal junction. It has 

a ring of smooth muscle, the ileocecal sphincter, and a one-way  ileocecal valve.  
 

The anatomy of the large intestine 

 includes the cecum (along with appendix) and the colon; in some 

descriptions . it also includes the anorectum (rectum and anal canal).
 
 

The large intestine, which is the terminal part of gastrointestinal (GI) 

tract, is so called because its lumen (diameter) is larger, not because its 

length is greater, than that of the small intestine (duodenum, jejunum, 

ileum); in fact, small intestine is longer than the large intestine.  

The cecum, which is the proximal blind end (pouch) of the ascending 

(right) colon, is a blind cul-de-sac below the level of the ileocecal 

junction that lies in the right iliac fossa. The terminal ileum opens into  

http://emedicine.medscape.com/article/1949039-overview
http://emedicine.medscape.com/article/1990236-overview
http://emedicine.medscape.com/article/1948951-overview
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the cecum at its medial wall, and the opening is guarded by an ileocecal 

valve.  

The appendix (an appendage of the cecum), also called vermiform 

process or vermiform appendix, is a tubular structure with a blind end 

attached to the cecum. The base of the appendix lies on the 

posteromedial wall of the cecum 1-2 cm below the ileocecal junction. 

The tip of the appendix, however, floats in the peritoneal cavity and 

may be pelvic, preileal, postileal, or even retrocecal in position. 

The cecum (the widest part of large intestine) leads to the ascending 

(right) colon, which ascends vertically from right iliac fossa through the 

right lumbar region into right hypochondrium under the liver. It then 

takes a right turn and continues as the horizontally placed transverse 

colon, which reaches across the epigastrium to the left hypochondrium 

under the spleen. It then takes a right turn again and descends vertically 

through the left lumbar region to the left iliac fossa as the descending 

(left) colon. The descending colon is followed by the inverted V-shaped 

sigmoid colon (the narrowest part of colon), which becomes the rectum. 

The cecum and colon have 3 longitudinal muscular bands called tenia 

and multiple sacculations called haustra. 

The rectum lies in the concavity of the sacrococcygeal hollow and 

changes to the anal canal at the anorectal angle created by 

the puborectal sling formed by the innermost fibers of the levator ani 

muscle. The rectum has a dilated middle part called the ampulla, which 

contains 3 semilunar transverse mucosal folds called "valves of 

Houston." The rectum is related anteriorly to the urinary bladder , 

prostate, seminal vesicles, and urethra in males and to the uterus, cervix, 

and vagina in females. Anterior to the rectum is the rectovesical pouch 

in males and the rectouterine pouch in females. The rectum changes to 

anal canal at the level of the coccyx. The anal canal is related to the 

perineal body in front and the anococcygeal body behind; both of these 

are fibromuscular structures. The greater omentum (gastrocolic 

ligament) is like an apron with 4 layers of peritoneum (often fused). 

Two layers go down from stomach and then run upward to be attached 

to the transverse colon. 
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The appendix, transverse colon, and sigmoid colon have a mesentery 

(called mesoappendix, transverse mesocolon and sigmoid mesocolon, 

respectively), but the ascending colon and descending colon and the 

rectum and anal canal are retroperitoneal; the cecum does not have its 

own mesentery but is covered in all aspects by peritoneum. 

The large intestine, especially the colon, is covered with numerous 

omental appendages (appendices epiploicae)—appendages of fat, each 

containing a vessel of its own from the colonic wall. These are visible 

during surgery. 

 

 

 

 

Accessory glands 

Anatomy of liver 
The liver is the largest internal organ of the body, weighing about 1.36 kg (3 pounds), 
and it is in the right-upper 
  
quadrant of the abdomen, tucked against the inferior surface of the diaphragm .The 
liver consists of two major 
  
lobes, left and right, and two minor lobes, caudate and quadrate. 
 

A porta (gate) is on the  inferior   surface  of the liver, where the various vessels, ducts, 
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and nerves enter and exitthe liver. The hepatic portal vein, the hepatic artery, and a 
small hepatic nerve plexus enter the liver through the porta. Lymphatic vessels and two  

 

hepatic ducts, one each from the right and left lobes, exit the liver at the porta. The 
hepatic ducts transport bile out of the liver. The right and left hepatic ducts unite to 
form a single common hepatic duct. The cystic duct from the gall bladder joins 
the common hepatic duct to form the common bile duct, which joins the 
pancreatic duct at the hepatopancreatic ampulla ,an enlargement where the 
hepatic and pancreatic ducts come together. The hepatopancreatic ampulla empties into 
the duodenum at the major duodenal papilla. A smooth muscle sphincter surrounds the 
common bile duct where it enters inferior surface of the liver that stores bile. Bile can 
flow from the gallbladder through the cystic duct into the common bile duct, or it can 
flow back up the cystic duct into the gallbladder. 

 

Anatomy of gallbladder 

The gallbladder is a saclike structure on the inferior surface of the liver that is about 8 

cm long and 4 cm wide. The cystic duct connects the gallbladder to the common bile 

duct. 
 
Bile is continually secreted by the liver and flows to the gall-bladder, where 40to 70 mL 
of bile can be stored. 
  
While the bile is in the gallbladder, water and electrolyte

  
s are absorbed, and bile salts 

and pigments become as 
  
much as 5 to10 times more concentrated than they were when secreted by the liver. 
.  
 

Anatomy of pancreas 

The pancreas is a complex organ composed of both endocrine and exocrine tissues 

that perform several functions. The pancreas consists of a head, located within the 

curvature of the duodenum, a body, and a tail, which extends to the spleen. 

The endocrine part of the pancreas consists of pancreatic islets (islets of 
Langerhans). The islet cells pro- duce insulin and glucagon, which are very important in 
controlling blood levels of nutrients, such as glucose and amino acids, and somatostatin, 
which regulates insulin and glucagon secretion and may inhibit growth hormone 
secretion .The exocrine part of the pancreas is a compound acinar gland . The 
acini  produce digestive enzymes. Clusters of acini form lobules that are separated 
by thin septa. Lobules are connected by small intercalated ducts to intralobular 

ducts, which leave the lobules to join interlobular ducts between the lobules. The 
interlobular ducts attach to the main pancreatic duct, which joins the common bile 
duct at the hepatopancreatic  ampulla.  
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Lecture :Respiratory system 
 

 
 

 

 The walls of nasal cavity 

The roof of each nasal cavity is formed in its upper third to one half by the nasal 

bone and more inferiorly by the junctions of the upper lateral cartilage and nasal 

septum. Connective tissue and skin cover the bony and cartilaginous components of 

the dorsum of the nose. 

The floor of the nasal cavities, which also form the roof of the mouth, is made up by 

the bones of the hard palate: the horizontal plate of the palatine bone posteriorly and 

the palatine process of the maxilla anteriorly. To the front of the nasal cavity is the 

nasal vestibule and external opening, while the back blends, via the choanae, into the 

nasopharynx. 

The nasal cavity is divided in two by a vertical fin called the nasal septum. On the 

sides of the nasal cavity are three horizontal outgrowths called nasal conchae 

(singular "concha") or turbinates. These turbinates disrupt the airflow, directing air 

toward the olfactory epithelium on the surface of the turbinates and the septum.  

https://en.wikipedia.org/wiki/Nasal_bone
https://en.wikipedia.org/wiki/Nasal_bone
https://en.wikipedia.org/wiki/Posterior_nasal_apertures
https://en.wikipedia.org/wiki/Nasopharynx
https://en.wikipedia.org/wiki/Nasal_septum
https://en.wikipedia.org/wiki/Nasal_concha
https://en.wikipedia.org/wiki/Olfactory_epithelium
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The respiratory of the nasal cavity comprises most of each nasal fossa and is lined 

with ciliated pseudostratified columnar epithelium. The conchae, or turbinates, are 

located in this region. The turbinates have a very vascularized lamina propria   

 

allowing the venous plexuses of their mucosa to engorge with blood, restricting 

airflow and causing air to be directed to the other side of the nose, which acts in 

concert by shunting blood out of its turbinates.  

The pharynx (plural: pharynges) is the part of the throat that is behind the mouth 

and nasal cavity and above the oesophagus and the larynx, or the tubes going down 

to the stomach and the lungs. 

In humans the pharynx is part of the digestive system and also of the conducting 

zone of the respiratory system. (The conducting zone also includes the nose, larynx, 

trachea, bronchi, and bronchioles, and their function is to filter, warm, and moisten 

air and conduct it into the lungs ) The pharynx makes up the part of the throat 

situated immediately behind the nasal cavity, behind the mouth and above the 

esophagus and larynx. The human pharynx is conventionally divided into three 

sections: the nasopharynx, the oropharynx and the laryngopharynx. It is also 

important in vocalization. 

In humans there are two sets of pharyngeal muscles that form the pharynx, 

determining the shape of its lumen. These are arranged as an inner layer of 

longitudinal muscles and an outer circular layer. 

Structure 

Nasopharynx 

The upper portion of the pharynx, the nasopharynx, extends from the base of the skull 

to the upper surface of the soft palate. It includes the space between the internal 

nares and the soft palate and lies above the oral cavity. The adenoids, also known as 

the pharyngeal tonsils, are lymphoid tissue structures located in the posterior wall of 

the nasopharynx.  

The anterior aspect of the nasopharynx communicates through the choanae with the 

nasal cavities. On its lateral wall is the pharyngeal opening of the auditory tube, 

somewhat triangular in shape, and bounded behind by a firm prominence, the torus 

tubarius or cushion, caused by the medial end of the cartilage of the tube which 

elevates the mucous membrane.  

Oropharynx 

The oropharynx lies behind the oral cavity, extending from the uvula to the level of 

the hyoid bone. It opens anteriorly, through the isthmus faucium, into the mouth, 

https://en.wikipedia.org/wiki/Throat
https://en.wikipedia.org/wiki/Human_mouth
https://en.wikipedia.org/wiki/Nasal_cavity
https://en.wikipedia.org/wiki/Oesophagus
https://en.wikipedia.org/wiki/Larynx
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Human_digestive_system
https://en.wikipedia.org/wiki/Conducting_zone
https://en.wikipedia.org/wiki/Conducting_zone
https://en.wikipedia.org/wiki/Respiratory_system
https://en.wikipedia.org/wiki/Nose
https://en.wikipedia.org/wiki/Larynx
https://en.wikipedia.org/wiki/Trachea
https://en.wikipedia.org/wiki/Bronchus
https://en.wikipedia.org/wiki/Bronchiole
https://en.wikipedia.org/wiki/Lung
https://en.wikipedia.org/wiki/Throat
https://en.wikipedia.org/wiki/Nasal_cavity
https://en.wikipedia.org/wiki/Human_mouth
https://en.wikipedia.org/wiki/Esophagus
https://en.wikipedia.org/wiki/Larynx
https://en.wikipedia.org/wiki/Speech_production
https://en.wikipedia.org/wiki/Pharyngeal_muscles
https://en.wikipedia.org/wiki/Lumen_%28anatomy%29
https://en.wikipedia.org/wiki/Muscle
https://en.wikipedia.org/wiki/Skull
https://en.wikipedia.org/wiki/Soft_palate
https://en.wikipedia.org/wiki/Choana
https://en.wikipedia.org/wiki/Choana
https://en.wikipedia.org/wiki/Adenoids
https://en.wikipedia.org/wiki/Lymphoid_tissue
https://en.wikipedia.org/wiki/Choanae
https://en.wikipedia.org/wiki/Eustachian_tube#Structure
https://en.wikipedia.org/wiki/Torus_tubarius
https://en.wikipedia.org/wiki/Torus_tubarius
https://en.wikipedia.org/wiki/Mucous_membrane
https://en.wikipedia.org/wiki/Uvula
https://en.wikipedia.org/wiki/Hyoid_bone
https://en.wikipedia.org/wiki/Isthmus_faucium
https://en.wikipedia.org/wiki/Human_mouth
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while in its lateral wall, between the palatoglossal arch and the palatopharyngeal 

arch, is the palatine tonsil. The anterior wall consists of the base of the tongue and 

the epiglottic vallecula; the lateral wall is made up of the tonsil, tonsillar fossa, and 

tonsillar (faucial) pillars; the superior wall consists of the inferior surface of the soft 

palate and the uvula. Because both food and air pass through the pharynx, a flap of  

 

connective tissue called the epiglottis closes over the glottis when food is swallowed 

to prevent aspiration. The oropharynx is lined by non-keratinised squamous stratified 

epithelium. 

Laryngopharynx 

The laryngopharynx, , also known as hypopharynx, is the caudal part of the 

pharynx; it is the part of the throat that connects to the esophagus. It lies inferior to the 

epiglottis and extends to the location where this common pathway diverges into the 

respiratory (larynx) and digestive (esophagus) pathways. At that point, the 

laryngopharynx is continuous with the esophagus posteriorly. The esophagus 

conducts food and fluids to the stomach; air enters the larynx anteriorly. During 

swallowing, food has the "right of way", and air passage temporarily stops. 

Corresponding roughly to the area located between the 4th and 6th cervical 

vertebrae, the superior boundary of the laryngopharynx is at the level of the hyoid 

bone. The laryngopharynx includes three major sites: the pyriform sinus, postcricoid 

area, and the posterior pharyngeal wall. Like the oropharynx above it, the 

laryngopharynx serves as a passageway for food and air and is lined with a stratified 

squamous epithelium. It is innervated by the pharyngeal plexus. 

Larynx 

The larynx, also known as the voice box, is a short section of the airway that connects 

the laryngopharynx and the trachea. The larynx is located in the anterior portion of the 

neck, just inferior to the hyoid bone and superior to the trachea. Several cartilage 

structures make up the larynx and give it its structure. The epiglottis is one of the 

cartilage pieces of the larynx and serves as the cover of the larynx during swallowing. 

Inferior to the epiglottis is the thyroid cartilage, which is often referred to as the 

Adam’s apple as it is most commonly enlarged and visible in adult males. Inferior to 

the thyroid cartilage is the ring-shaped cricoid cartilage which holds the larynx open 

and supports its posterior end. In addition to cartilage, the larynx contains special 

structures known as vocal folds, which allow the body to produce the sounds of 

speech and singing.  

Lung Anatomy 

The lungs are the body's major organs of respiration. The two vital parts that make 

up the lungs are located on each side of the chest within the rib cage. They are 

https://en.wikipedia.org/wiki/Palatoglossal_arch
https://en.wikipedia.org/wiki/Palatopharyngeal_arch
https://en.wikipedia.org/wiki/Palatopharyngeal_arch
https://en.wikipedia.org/wiki/Palatine_tonsil
https://en.wikipedia.org/wiki/Epiglottic_vallecula
https://en.wikipedia.org/wiki/Food
https://en.wikipedia.org/wiki/Earth%27s_atmosphere
https://en.wikipedia.org/wiki/Epiglottis
https://en.wikipedia.org/wiki/Glottis
https://en.wikipedia.org/wiki/Pulmonary_aspiration
https://en.wikipedia.org/wiki/Caudal_%28anatomical_term%29
https://en.wikipedia.org/wiki/Larynx
https://en.wikipedia.org/wiki/Esophagus
https://en.wikipedia.org/wiki/Stomach
https://en.wikipedia.org/wiki/Cervical_vertebrae
https://en.wikipedia.org/wiki/Cervical_vertebrae
https://en.wikipedia.org/wiki/Hyoid_bone
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separated by the heart and other contents of the mediastinum—the tissues and organs 

of the middle chest (e.g., the heart and large vessels, windpipe).  

The lungs are shaped rather like an upside-down butterfly. The top, or apex, of each 

lung extends into the lowest part of the neck, just above the level of the first rib. The 

bottom, or base, of each lung extends down to the diaphragm, which is the major 

breathing-associated muscle that separates the chest from the abdominal cavity 

.  

  

Each lung is divided into upper and lower lobes, although the upper lobe of the right 

lung contains another triangular subdivision known as the middle lobe. The right lung 

is larger and heavier than the left lung, which is somewhat smaller in size because of 

the position of the heart. At birth, the lungs are pinkish-white in color; however, with 

age, the lungs darken to gray or mottled black because of deposits of carbon and other 

particles that are inhaled over the years. 

The root connects the lungs to the heart and the trachea (windpipe). Each root is made 

up of a main stem bronchus (large air passage connecting the windpipe to the right or 

left lungs), pulmonary artery (major artery that brings oxygen-poor blood back to the 

right or left lungs), pulmonary vein (major vein receiving oxygen-rich blood from the 

lobes of the right or left lungs), the bronchial arteries and veins, as well as nerves and 

lymphatic vessels. 

A clear, thin, shiny covering known as the serous coat, or pleura, covers the lungs. 

The inner, visceral layer of the pleura is attached to the lungs and the outer, parietal 

layer is attached to the chest wall. Both layers are held in place by a film of pleural 

fluid in a manner similar to two glass microscope slides that are wet and stuck 

together. Beneath the pleura is a layer of elastic fibers that span the lung surface and 

extend down into its subdivisions. 
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Trachea Bronchi and Bronchioles 
At the inferior end of the trachea, the airway splits into left and right branches known 

as the primary bronchi. The left and right bronchi run into each lung before branching 

off into smaller secondary bronchi. The secondary bronchi carry air into the lobes of 

the lungs—2 in the left lung and 3 in the right lung. The secondary bronchi in turn 

split into many smaller tertiary bronchi within each lobe. The tertiary bronchi split 

into many smaller bronchioles that spread throughout the lungs. Each bronchiole 

further splits into many smaller branches less than a millimeter in diameter called 

terminal bronchioles. Finally, the millions of tiny terminal bronchioles conduct air to 

the alveoli of the lungs. 

 

As the airway splits into the tree-like branches of the bronchi and bronchioles, the 

structure of the walls of the airway begins to change. The primary bronchi contain 

many C-shaped cartilage rings that firmly hold the airway open and give the bronchi a 

cross-sectional shape like a flattened circle or a letter D. As the bronchi branch into 

secondary and tertiary bronchi, the cartilage becomes more widely spaced and more 

smooth muscle and elastin protein is found in the walls. The bronchioles differ from 

the structure of the bronchi in that they do not contain any cartilage at all. The 

presence of smooth muscles and elastin allow the smaller bronchi and bronchioles to 

be more flexible and contractile. 

The essential tissue of the lung—lung parenchyma—is made up of clusters of 

spongy air sacs called lobules. There are about 130,000 primary lobules in each lung. 

Each lobule is approximately 3.5 millimeters in diameter and contains about 2,200 

alveoli (air sacs and ducts). 

Tracheobronchial branches that are larger than 1 millimeter in diameter and have 

connective tissue coverings are called segmental bronchi. The smallest subdivisions, 

which are less than 1 millimeter in diameter and do not have connective tissue 

coverings, are called bronchioles.  

The final branches of the bronchioles are called terminal bronchioles. The bronchioles 

end in irregular, swollen known as alveolar ducts (terminal branches composed of 

special gas-exchanging tissue) and alveolar sacs (blind passages of alveolar ducts). 

The alveolar sacs are tiny, thin-walled, cup-shaped structures (250–300 mm2) are 

lined with a detergent-like substance known as surfactant, which reduces surface 

tension and prevents them from collapsing during breathing. Another substance in the 

alveolar wall, elastin, applies an elastic force to "shrink" the alveoli during exhalation. 

There are approximately 3,000,000 alveoli in the lungs. 

 

 

http://www.innerbody.com/anatomy/respiratory/tertiary-bronchi
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Kidney Anatomy 

Location and External Anatomy 

The bean-shaped kidneys lie in a retroperitoneal position (between the 
dorsal body wall and the parietal peritoneum) in the superior lumbar  
region . Extending approximately from T12 to L3, the kidneys receive  



 

 

 

Dr.Luma Y.M. 

 بغداد–كلية التقنيات الصحية والطبية 

 الجامعة التقنية الوسطى 
 بغداد\كلية التقنيات الصحية والطبية 

   االولىالمرحلة :                                    التشريحقسم  تقنيات المختبرات الطبية                                 المادة :علم 

                                  

60 

 

 

some protection from the lower part of the rib cage. The right kidney is 
crowded by the liver and lies slightly lower than the left. An adult’s 
kidney has a mass of about 150 g (5 ounces) and its aver- age dimensions 
are 12 cm long, 6 cm wide, and 3 cm thick— about the size of a large bar 
of soap. The lateral surface is convex. The medial surface is concave and 
has a vertical cleft called the renal hilum that leads into an internal space 
within the kidney called the renal sinus. The  ureter, renal blood vessels, 
lymphatics, and nerves all join each kidney at the hilum and occupy the 
sinus. Atop each kidney is an adrenal (or suprarenal) gland, an endocrine 
gland that is functionally unrelated to the kidney. 
Three layers of supportive tissue surround each kidney: 

1-The renal fascia, an outer layer of dense fibrous connective 

tissue that anchors the kidney and the adrenal gland to surrounding 

structures 

2-The perirenal  fat capsule, a fatty mass that surrounds the kidney 

and cushions it against blows. 

3-The fibrous capsule, a transparent capsule that prevents 

infections in surrounding regions from spreading to the kidney. 

Internal Anatomy 

A frontal section through a kidney reveals three distinct regions: cortex, 
medulla, and pelvis. The most superficial  region, the renal cortex, is light 
in color and has a granular ap pearance. Deep to the cortex is the darker, 
reddish-brown renal medulla, which exhibits cone-shaped tissue masses 
called medullary or renal pyramids. The broad base of each pyramid 
faces toward the cortex, and its apex, or papilla (“nipple”), points 
internally. The pyramids appear striped because they are formed almost 
entirely of  parallel bundles of     microscopic urine-collecting tubules and 
capillaries. The renal columns, inward extensions of cortical tissue, 
separate the pyramids. Each pyramid and its surrounding cortical tissue 
constitutes one of approximately eight lobes of a kidney. 
 
The renal pelvis, a funnel-shaped tube, is continuous with the ureter 
leaving the hilum. Branching extensions of the pelvis form two or three 
major calyces. Each one subdivides to form several minor calyces, cup-
shaped areas that enclose the papillae. 
The calyces collect urine, which drains continuously from the papillae, 
and empty it into the renal pelvis. The urine then flows through the renal 
pelvis and into the ureter, which moves it to the bladder to be stored. The 
walls of the calyces, pelvis, and ureter contain smooth muscle that 
contracts rhythmically to propel urine along its course by peristalsis.  
 
Blood and Nerve Supply 

The kidneys continuously cleanse the blood and adjust its composition, and so it 
is not surprising that they have a rich blood supply.  
The renal arteries issue at right angles from the abdominal aorta, and the right 
renal artery is longer than the left because the aorta lies to the left of the 
midline. As each renal artery ap- proaches a kidney, it divides into five 
segmental arterie. Within the renal sinus, each segmental artery branches  
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further to form several interlobar arteries. 
At the medullacortex junction, the interlobar arteries branch into the 
arcuate arteries  that arch over the bases of the medullary pyramids. Small 
cortical radiate arteries radiate outward from the arcuate arteries to supply the 
cortical tissue. More than 90% of the blood entering the kidney perfuses the renal 
cortex. 
Afferent arterioles branching from the cortical radiate arteries begin a 
complex arrangement of microscopic blood vessels. These vessels are key 
elements of kidney function, and we will examine them in detail later when 
we describe the nephron. 
 
 

 
 

 



 

 

 

Dr.Luma Y.M. 

 بغداد–كلية التقنيات الصحية والطبية 

 الجامعة التقنية الوسطى 
 بغداد\كلية التقنيات الصحية والطبية 

   االولىالمرحلة :                                    التشريحقسم  تقنيات المختبرات الطبية                                 المادة :علم 

                                  

62 

 

 

Nephrons 
Nephrons are the structural and functional units of the kidneys. Each 
kidney contains over 1 million of these tiny blood-processing units. In 
addition, there are thousands of collecting ducts, each of which collects 
fluid from several nephrons and conveys it to the renal pelvis. 
Each nephron consists of a glomerulus which is a tuft of capillaries, and 
a renal tubule. The renal tubule has a cup-shaped end, the glomerular 
capsule (or Bowman’s capsule), which is blind and completely 
surrounds the glomerulus, much as a well-worn baseball glove 
encloses a ball. Collectively, the glomerular capsule and the enclosed 
glomerulus are called the renal corpuscle. 
The endothelium of the glomerular capillaries is fenestrated 
(penetrated by many pores), which makes them exceptionally porous. 
This allows large amounts of solute-rich, virtually protein-free fluid 
to pass from the blood into the glomerular capsule. This plasma-
derived fluid or filtrate is the raw material that the renal tubules 
process to form urine. 
The visceral layer, which clings to the glomerular capillaries, consists of 
highly modified, branching epithelial cells called podocytes. The octopus-
like podocytes terminate in foot processes, which in- tertwine as they cling 
to the basement membrane of the glomerulus. The clefts or openings 
between the foot processes are called filtration slits. Through these slits, 
filtrate enters the capsular space inside the glomerular capsule. 
It leaves the glomerular capsule as the elaborately coiled proximal 
convoluted tubule (PCT), makes a hairpin loop called the loop of Henle 
and then winds and twists again as the distal convoluted tubule (DCT) 
before emptying into a collecting duct.  
 
The collecting ducts, each of which receives filtrate from many nephrons, 
run through the medullary pyramids and give them their striped appearance. As 
the collecting ducts approach the renal pelvis, they fuse together and deliver 
urine into the minor calyces via papillae of the pyramids. 

 

 The walls of the PCT are formed by cuboidal epithelial cells and their 

luminal (exposed) surfaces bear dense microvilli. Just as in the intestine, this 

brush border dramatically increases the surface area and capacity for 

reabsorbing water and solutes from the filtrate and secreting substances into it. 

The U-shaped loop of Henle has descending and ascending limbs. The 

proximal part of the descending limb is continuous with the proximal tubule 

and its cells are similar. The rest of the descending limb, called the thin 

segment, is a simple squamous epithelium freely permeable to water. The 

epithelium becomes cuboidal or even low columnar in the ascending part of the 

loop of Henle, which therefore becomes the thick segment.  
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The epithelial cells of the DCT, like those of the PCT, are cuboidal . The two 
varieties (type A and B) of intercalated cells play a major role in 
maintaining the acid-base balance of the blood. The principal cells help 
maintain the body’s water and Na+ balance. 
nephrons are generally divided into two major groups. Cortical nephrons 
represent 85% of the nephrons in the kidneys. Except for small parts of their 
loops of Henle that dip into the outer medulla, they are located entirely in the 
cortex. The remaining juxtamedullary nephrons  originate close to (juxta = 
near to) the cortex-medulla junction, and they play an important role in the 
kidneys’ ability to produce concentrated urine. Their loops of Henle deeply 
invade the medulla, and their thin segments are much more extensive than those 
of cortical nephrons. compares the anatomy of these two types of nephrons. 

 

ureter  

Are slender tube that convey urine from the kidney to the bladder 

.Each ureter begins at the level of L2 as a continuation of the renal 

pelvis.   

From there, it descends behind the peritoneum and runs obliquely 

through the posterior bladder wall. This arrangement prevents 

backflow of urine during bladder filling because any increase in 

bladder pressure compresses and closes the distal ends of the ureters. 

Histologically, the ureter wall has three layers. The transitional 

epithelium of its lining mucosa is continuous with that of the kidney 

pelvis superiorly and the bladder medially. Its middle muscularis is 

composed chiefly of two smooth muscle sheets: the internal 

longitudinal layer and the external circular layer. An additional smooth 

muscle layer, the external longitudinal layer, appears in the lower third 

of the ureter. The adventitia covering the ureter’s external surface is 

typical fibrous connective tissue . 
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Urinary Bladder 
The urinary bladder is a smooth, muscular sac that stores urine 
temporarily. It is located retroperitoneally on the pelvic floor. The 
prostate (part of the male reproductive system) lies inferior to the 
bladder neck, which empties into the urethra. In females, the bladder is 
anterior to the vagina and uterus. 
 
The interior of the bladder has openings for both ureters and the 
urethra. The smooth, triangular region of the bladder base outlined by 
these three openings is the trigone  important clinically because 
infections tend to persist in this region. 
The bladder wall has three layers: a mucosa containing transitional 
epithelium, a thick muscular layer, and a fibrous adventitia (except on 
its superior surface, where it is covered by the peritoneum). The 
muscular layer, called the detrusor muscle consists of intermingled 
smooth muscle fibers arranged in inner and outer longitudinal layers 
and a middle circular layer. 
 
The bladder is very distensible and uniquely suited for its function of 
urine storage. When empty, the bladder collapses into its basic 
pyramidal shape and its walls are thick and thrown into folds (rugae). 
As urine accumulates, the bladder expands, becomes pear shaped, and 
rises superiorly in the abdominal cavity. The muscular wall stretches 
and thins, and rugae disappear. These changes allow the bladder to 
store more urine with- out a significant rise in internal pressure. 
A moderately full bladder is about 12 cm long and holds 
approximately 500 ml of urine . When tense with urine, it can be 
palpated well above the pubic symphysis. The maximum capacity of 
the bladder is 800–1000 ml . 
 

Urethra 

 
The urethra is a thin-walled muscular tube that drains urine from the 
bladder and conveys it out of the body. The epithelium of its mucosal 
lining is mostly pseudostratified columnar epithelium. However, near 
the bladder it becomes transitional epithelium, and near the external 
opening it changes to a protective stratified squamous epithelium. 
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At the bladder-urethra junction a thickening of the detrusor smooth 
muscle forms the internal urethral sphincter. This involuntary 
sphincter keeps the urethra closed when urine is not being passed and  
 
 
prevents leaking between voiding. 
 
The length and functions of the urethra differ in the two sexes. In 
females the urethra is only 3–4 cm long and tightly bound to the anterior 
vaginal wall by fibrous connective tissue. Its external opening, the 
external urethral orifice, lies anterior to the vaginal opening and 
posterior to the clitoris. 
In males the urethra is approximately 20 cm long and has three regions. 
The prostatic urethra. The membranous urethra. The spongy 
urethra, passes through the penis and opens at its tip via the external 
urethral orifice.  
 
 

Lecture : Nervous system 
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The human central nervous system consists of the brain and the spinal 

cord.  The spinal cord is a tube with a small canal in the middle, 

surrounded by neurons and their processes. The brain is an extension of 

the spinal cord.  

Macroscopically on a section of the brain there can be 

distinguished the white and gray matters. The white matter is nerve 

fiber bundles and forms the pathways. As the most part of the long 

nerve processes is covered with a layer of white fat-like substance 

(myelin), then their clusters are white. The gray matter is the bodies of 

neurons that form the nerve centers.  

The brain is located in the cranial cavity. The brain can be 

divided into forebrain, midbrain and afterbrain (hindbrain). In 

accordance with this approach the forebrain includes the hemispheres 

and the interbrain, the midbrain - the midbrain, the hindbrain the 

medulla oblongata, the afterbrain and the rhombencephalic 

isthmus. 

Left and right hemispheres of the endbrain are divided with the 

longitudinal fissura, the bottom of which is the corpus callosum. The 

transverse fissure divides the corpus callosum and the cerebellum. 
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 Fig . Ontogenetic classification of the sections of the brain 

 

From the brain depart 12 pairs of cranial nerves that innervate 

mainly the head, From the spinal cord depart 31 pairs of spinal nerves 

that innervate the body and internal organs. 
 

Encephalocoels and cerebrospinal fluid 

 

 In the left and right hemispheres, respectively located I and II 

ventricles, in the interbrain - III ventricle, in the hindbrain - IV 

ventricle. The brain cavities are filled with the cerebrospinal fluid - CSF . 

They communicate with each other and with the spinal canal and the 

subarachnoid space (the space under one of the meninges). 

The cerebrospinal fluid is produced by choroid plexuses of the 

brain ventricles. 
 

Meninges 

 

The brain and the spinal cord are surrounded by meninges, which have 

protective functions. There are the dura, arachnoid and pia maters. 

The dura mater is the most superficial. The arachnoid mater occupies a 

middle position. The pia mater is passing through all the sulci, and is 

separated from the arachnoid mater by the subarachnoid space, filled  
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with the cerebrospinal fluid. Between the pia and arachnoid maters 

cords and plates are strained, thus vessels, passing through them are in 

a "suspended" position. The subarachnoid space forms enhancements, 

or tanks, filled with the cerebrospinal fluid.  

The arachnoid mater is separated from the dura mater by the capillary 

subdural space. It has two foliums. The external folium is attached to 

the skull from the inside . The inner folium is adherent to the external 

one. 

  

The spinal cord is located in the vertebral canal and is the cord of the 

length 41-45 cm (in an adult of an average height). It starts at the level 

of the lower edge of the foramen magnum, where above the brain is 

located. The lower part of the spinal cord tapers in the form of a cone of 

the spinal cord.  

The spinal cord has two thickenings: cervical and lumbar. In these 

thickenings there are clusters of neurons that innervate limbs, and from 

these thickenings come out nerves, going to arms and legs. In the 

lumbar section spine roots are in parallel to the terminal filament and 

form a bundle, called the cauda equina. 

With the fissure  mediana anterior and the back middle furrow the 

spinal cord is divided into two symmetrical halves. These halves, in 

turn, have two ill-defined longitudinal furrows, from which extend 

ventral and dorsal roots, then forming the spinal nerves.  Due to the 

presence of furrows each of the halves of the spinal cord is divided into 

three longitudinal cords, called funiculuses: anterior, lateral and 

posterior. Between the  fissura mediana anterior and the anterolateral  

 

sulcus  on each side is the anterior funiculus. Between the anterolateral 

and posterolateral sulci on the surface of the  right and left sides of the 

spinal cord forms the lateral funiculus. Behind the posterolateral  

sulcus, on the sides of the back middle furrow, is the posterior 

funiculus of the spinal cord. 
The ventral root is formed by axons of motor neurons. Through it nerve impulses are 

sent from the spinal cord to organs. That is why it "comes out ". The dorsal root, 

sensory, is formed by a set of pseudo-unipolar neurons, whose bodies form the spinal 

ganglion, located in the spinal canal outside the CNS. Therefore the root of the spinal 

cord receives the information from the internal organs. Therefore, this root “enters”. 
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Throughout the spinal cord on each side there are 31 pair of roots, 

forming 31 pair of roots of spinal nerves. 

The section of the spinal cord, corresponding to two pairs of roots of 

spinal nerves (two ventral and two dorsal roots, one on each side), is 

called the segment of the spinal cord. There are 8 cervical, 12 thoracic, 

5 lumbar, 5 sacral and 1 coccygeal segments (together 

31 segment). 
 

 
 

 

Medulla oblongata 

The medulla oblongata is located on the clivus of the skull and is the 

extension of the spinal cord, and from the bridge it is separated by the 

bulbopontine sulcus. On the surface of the medulla oblongata there are 

sulci, clefts, similar to the sulci and clefts of the spinal cord. On both 

sides of the ventral medial fissure there are pyramids, most of the fibers 

of which are mutually overlaped and go to the spinal cord as pathways. 
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Bridge 

The bridge is located above the medulla oblongata and is its 

continuation. From the  front the bridge has a form of a transversally 

located cushion, bordering on top with the midbrain, and in bottom – 

with the medulla oblongata.  

 

Cerebellum(External structure) 

The cerebellum is the central organ of balance and coordination of 

movements. In the cerebellum there are two hemispheres, connected by 

an unpaired slice – a vermis, and three pairs of peduncles: upper, middle, 

lower. In these peduncles  pass  pathways,  extending  from the  brain  

stem and  vice  versa.   

 

The midbrain  is a short section of the brain stem on the cross-section 

there are the following parts: the roof of the midbrain and cerebral 

peduncles 
 

The thalamus (optic thalamus) – an egg-shaped pair formation with 

pointed front part, the anterior extended part (cushion) hangs.  
 

Epithalamus 

It includes the epiphysis (pineal gland) - one of the endocrine glands. 

The epiphysis is connected to the medial surface of the thalamus. The 

role of the epiphysis as the endocrine gland is very diverse.  

Metathalamus 

It presented by medial and lateral geniculate bodies, located under the 

cushions of the thalamus. Metathalamus nuclei are the centers of the 

visual and auditory analyzers.  
 

Hypothalamus 

The hypothalamus is under the hypothalamic sulcus, corresponds to the 

anteroinferior section of the interbrain and is involved in the formation 

of the bottom of III ventricle. In the hypothalamus according to 

embryonic development there are anterior and posterior 

hypothalamuses. 
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Cerebral hemisphere 

The overall plan of the endbrain structure 

The endbrain is represented by two cerebral hemispheres. Cerebral 

hemispheres are the biggest part of the human brain. Normally 

hemispheres are relatively symmetric and interconnected by a massive 

axon bundle (the corpus callosum), through which the transmission of 

information from one hemisphere to the other one is realized.  

In each hemisphere there are four lobes: frontal, parietal, temporal and 

occipital. In the hemisphere there are three surfaces: lower, medial and 

superolateral. There are also three poles: frontal, occipital and temporal. 
 

 

Globus pallidus 

The globus pallidus is a phylogenetically older formation 

(paleostriatum). Its dorsal part is involved in "extrapyramidal motor 

cycle" of control of a posture and movement initiation.  

Claustrum 

Claustrum is a thin plate of the gray matter, located more laterally from 

the putamen and separated from it by the outer capsule. The claustrum 

is connected with the dorsomedial thalamus and amygdaloid body. 
 

Amygdaloid body 

The amygdaloid body, or simply “amygdale” (corpus amigdoideum) is 

located in the thickness of the temporal pole of the hemisphere.  

Limbic system 

Initially, it was considered to be only a marginal zone of the cerebral cortex, 

located in the form of a ring on the border with the brainstem, to consist of 

the cingulate gyrus, isthmus, and hippocampal gyrus. Later, the limbic 

system was considered to include other structures of the olfactory brain: the 

parahippocampal gyrus with the hook, olfactory bulb, olfactory tract, and 

olfactory triangle. 
 

Сorpus collosum 

The corpus callosum is a massive cord of transverse fibers that 

connects the neocortex of two hemispheres and allows it to integrate,  
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on the one hand, sensations of paired structures of the body, on the 

other hand – its responses.  

Ventricles 

In each hemisphere there is a lateral ventricle, filled with the cerebrospinal fluid. In 

each of the ventricles there are the anterior horn, located in the frontal lobe, the 

posterior horn, located in the occipital lobe, the lower horn in the thickness of the 

temporal lobe and the central part. Lateral ventricles through foramens 

communicate with the cavity of III ventricle, where the cerebrospinal fluid flows 

off. 

 

The cerebral cortex is a layer of the gray matter that covers the surface of the 

hemispheres, with a thickness of 3 to 4 mm, in some places – up to 5 mm. The total 

number of neurons in the cortex of the human brain is measured at 10-15 billions. 

 

Macroscopic structure of the cortex 

Superolateral surface of hemispheres 

Frontal lobe. In the posterior part of the outer surface of this lobe there is a precentral 

sulcus. From it in the longitudinal direction there are two sulci: upper and lower frontal.  

 

Parietal lobe. On it the postcentral sulcus is located that merges usually with the 

interparietal sulcus. Depending on the location of these sulci, 

Temporal lobe. The lateral surface of this lobe has three longitudinal gyri, delimited 

from each other by superior and inferior temporal sulci.  

Occipital lobe. Lateral surface sulci of this lobe are variable enough and there is only 

the transverse occipital sulcus. 

 

Insula. This lobule has a triangular shape. The surface of the insula is covered with 

short variable gyri. 

Inferior surface of the hemispheres 

In the temporal lobe two sulci are seen: the occipital- temporal one, passing in the 

direction from the occipital pole to the temporal one and limiting the lateral 

occipital- temporal gyrus, and going in parallel to the collateral sulcus. 

Medial surface of the hemispheres 

On the medial surface of the brain there is a sulcus of the corpus callosum, which 

goes directly above the corpus callosum and extends with its posterior end into 

the deep hippocampal sulcus. 
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