INTRODUCTION TO HUMAN ANATOMY AND PHYSIOLOGY
Learning outcomes
· Understand the terms used for describing the structure and function of different regions of gross anatomy
· [bookmark: _GoBack]Describe the structure and functions of human cell
· Describe human systemic anatomy
· Describe the anatomy of the skin
· Describe human physiology
Outline of topics to be covered
1).The body and its constituents
· Introduction to the human body 
· Structure and function of human cell.
2).communication 
· The blood
· cardiovascular system 
· Lymphatic system.  
· the nervous system, 
· the endocrine system
3).Intake of raw materials and elimination of wastes
· respiratory system  
· Digestive system 
· urinary system 
4).Protection and survival
· The skin 
· The musculoskeletal.  
· reproductive; 




Definitions
Anatomy: 
Anatomy, from the roots "ana" (apart) and "tom" (cut), is the study of the form of the body. 
Anatomy names the muscles in the body and their locations.
Microscopic anatomy, or histology, is the study of tissues under a microscope. 
Clinical anatomy: is the study of the macroscopic structure and function of the body as it relates to the practice of medicine and other health sciences.
Basic anatomy: is the study of the minimal amount of anatomy consistent with the understanding of the overall structure and function of the body.
Physiology: is the study of the function of the human body. 
Physiology describes how muscles attach to bones and how their movement is controlled
Introduction to human body
The human body is a highly technical and sophisticated machine
It operates as s single entity, but is made up of a number of systems that work interdependently
Each system is associated with a specific, and sometimes related, functionn that is normally essential for the well-being of the individual
The body and its constituents
Anatomy is the study of structure of the body and the physical relationships involved between body systems
Refers to the structure of the body, meaning bones, muscles and tissues. 
Physiology is the study of how the systems of the body work, and the ways in which their integrated cooperation maintains life and health of the individual (is about how the body functions to maintain life). 
Levels of Organization
The body is organized into levels that build upon each other. 
It begins with the smallest atoms and molecules that control the chemical reactions required for the body to function. 
The basic structural and functional units in the body---cells---are the next level. 
Learning how different cells work is key to understanding how organs and systems function. 
Cells with specific roles come together to create tissues. 
Two or more different tissues working together form an organ. 
A group of organs with a common purpose is called a system. 
For example, the respiratory system includes the nose, pharynx, larynx, trachea, bronchi and lungs.
· 
Support and Movement

The bones in the skeletal system support soft tissues, protect internal organs and create a structure that enables movement. 
They also store minerals and produce red blood cells in the bone marrow. 
Three types of muscle---smooth, cardiac, skeletal---are responsible for motion, the production of heat and maintenance of posture. 
Physiology looks at the chemistry of muscle contraction and the development of different types of bones and muscle. 
Systems of Control
The systems that control the body are the nervous system and the endocrine system. 
The nervous system has two parts: the central nervous system (CNS) and the autonomic nervous system. 
The CNS includes the brain and spinal cord. 
This system relays all incoming sensory information to the brain, where it is interpreted and actions or reactions are signaled. 
The autonomic nervous system controls the smooth muscle, cardiac muscle and glands. 
Even though it operates automatically (without conscious control), it is regulated by the brain. 
Read more:
The endocrine system includes glands---the pituitary, thyroid, pancreas, adrenals, pineal and gonads---and the hormones they produce. 
They're responsible for secreting more than 60 hormones that circulate throughout the body, influencing virtually every cell. 
The pituitary regulates many processes, from growth and reproduction to blood pressure. 
· 
The pineal controls the sleep/wake cycle. 
The thyroid gland controls metabolism and maintains a constant level of calcium in the blood. 
The adrenal glands determine physical reactions related to the "fight-or-flight" response. 
The pancreas produces the hormones that control blood glucose. 
The gonads manage all hormones related to reproduction and sexuality.
Maintaining Homeostasis
Homeostasis is a state of balance. Nothing in the body functions properly or remains healthy without homeostasis. 
For example, cells can't survive without a very delicate balance of fluids inside and outside the cell body. 
Homeostasis is maintained by the cardiovascular, lymphatic, respiratory, digestive and urinary systems. 
The heart ensures that blood is circulated throughout the body via veins and arteries.  
The blood transports oxygen, wastes, nutrients, hormones and enzymes. It also helps regulate body temperature, prevents fluid loss and regulates the water content of cells. 
The white blood cells protect the body from foreign substances. 
The lymphatic system drains excess proteins, transports fats and helps develop immunities. 
Oxygen is supplied and carbon dioxide is released through the respiratory system. The process of breaking down food so that it can be absorbed and used for energy, and eliminating wastes, occurs in the digestive system. 
The primary function of the urinary system is to control the composition and volume of blood by removing and restoring water. 
Reproduction
The final category is reproduction. This system carries the responsibility of taking a single cell, duplicating its genetic material, and nurturing its division and growth until another living human is reproduced. 
· 
· 
Introduction to human body cont`
The human body has several systems, which work independently carrying out specific functions
The systems include: the digestive, nervous, cardiovascular, endocrine, lymphatic and respiratory functions. 
These systems contain major organs that provide daily functions to sustain life. 






Human Organs
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The cell structure and functions
Learning outcomes
· Describe the structure of the plasma membrane
· Explain the functions of the principal organelles
· Outline the process of mitosis
· Compare and contrast active,passive and bulk transport of substances across cell membrane
Human cell
Definition: Cells are the smallest functional units of the body. 
They are grouped together to form tissue, each having a specialized function e.g. blood,muscle,bone
Different tissues grouped together form organs e.g. heart,stomach,brain
Organs are grouped together to form systems which performs a particular function that maintains homeostasis e.g. digestive system
Human body develops from a single cell called the zygote, which result from the fusion of the ovum (female egg cell) and the spermatozoon (male sex cell).
Cell division follows as the fetus grows.
A cell consists of a plasma membrane inside which are a number of organelles suspended in a watery fluid called cytosol
Organelles are small organs that have individual and highly specialized functions
Organelles are often enclosed in their own membrane within the cytosol
They include endoplasmic retculum,golgi apparatus,lysosomes and cytoskeleton.
· [image: ]
Homeostasis – Maintaining a Balance
Cells must keep the proper concentration of nutrients and water and eliminate wastes.
The plasma membrane is selectively permeable – it will allow some things to pass through, while blocking other things.
Structure of the Plasma Membrane
Lipid bilayer – two sheets of lipids (phospholipids).
· Found around the cell, the nucleus, vacuoles, mitochondria, and chloroplasts.
· Embedded with proteins and strengthened with cholesterol molecules.
What’s a Phospholipid?
It’s a pair of fatty acid chains and a phosphate group attached to a glycerol backbone.
· Polar (water-soluble) heads face out and the nonpolar fatty acids hang inside.


Membrane Proteins:
1.  Determines what particles can pass through the membrane.
2.  Serve as enzymes (may speed reactions).
3.  Act as markers that are recognized by chemicals and molecules from the inside and the outside of the cell (the immune system).
· [image: cell membrane]
· 
· Cellular Transport
· Diffusion – movement of particles from an area of high concentration to an area of low concentration.
· Caused by Brownian motion (movement of particles because of the movement of their atoms).
· Continues until an equilibrium is reached (no gradient).
· Dynamic equilibrium – particles move freely and are evenly distributed.
· Passive transport – no energy is needed to move particles.
· Facilitated diffusion – embedded proteins act as tunnels allowing particles to “fall” through.
· Active transport – energy is needed to move particles.
· Carrier proteins – embedded proteins change shape to open and close passages across the membrane.
· Endocytosis – taking something into the cell.
· Exocytosis – expelling something from the cell.
· Osmosis- Diffusion of water across a selectively permeable membrane.
· Occurs until water is balanced on both sides of the membrane.
· 
· Cell Concentrations
· Hypertonic solutions – more dissolved solute.
· Hypotonic solutions – less dissolved solute.
· Isotonic solutions – the same dissolved solute.
· 
· Overcoming Osmosis
· Contractile vacuoles – expel excess water from bacterial cells that live in water.
· Turgor pressure – water pressure in a plant cell.  Loss of turgor pressure causes wilting (plasmolysis).
· Organelles
· An organelle is a specialized subunit within a cell that has a specific function, and is usually separately enclosed within its own lipid bilayer
· The name organelle comes from the idea that these structures are to cells what an organ is to the body (hence the name organelle, the suffix -elle being a diminutive).
· Organelles are identified by microscopy, and can also be purified by cell fractionation. 
· There are many types of organelles, particularly in eukaryotic cells. 
· Prokaryotes were once thought not to have organelles, but some examples have now been identified.
· 
· 
· 
· 
· 
· 
· 
· Structure of organelle
· [image: ]
· 
· 
· 
Mitochondria
Mitochondria provide the energy a cell needs to move, divide, produce secretory products, contract - in short, they are the power centers of the cell. 
They are about the size of bacteria but may have different shapes depending on the cell type.
Mitochondria are membrane-bound organelles, and like the nucleus have a double membrane. 
The outer membrane is fairly smooth. But the inner membrane is highly convoluted, forming folds called cristae. 
The cristae greatly increase the inner membrane's surface area. 
It is on these cristae that food (sugar) is combined with oxygen to produce ATP - the primary energy source for the cell.
· [image: ]
Ribosome
Ribosomes are the sites where the cell assembles proteins according to genetic instructions. 
A bacterial cell may have a few thousand ribosomes, although a human cell has a few million. 
Cells that have high rates of protein synthesis have a particularly great number of ribosomes.
 Cells active in protein synthesis also have prominent nucleoli, which make the ribosomes. 
Ribosomes function in two cytoplasmic areas. 
Free ribosomes are spread throughout the cytosol, while bound ribosomes are attached to the outside of a membranous network, endoplasmic reticulum. 
Most of the proteins that are made by free ribosomes will function inside the cytosol. 
The proteins produced by bound ribosomes usually exported from the cell. 
Each ribosome is built from two subunits, each having its own mix of ribosomal RNA and proteins. 
Ribosomes are built with RNA from the nucleolus and are made in the nucleolus itself. 
These subunits join together to form a functional ribosome only when they attach to a messenger RNA molecule. 
The ribosomes present in eukaryotic cells are slightly larger than those found in prokaryotic cells. 
Ribosomes function in protein synthesis.
 As they move along messenger RNA, amino acids are joined in an order originally dictated by DNA. 
Several ribosomes can be moving along the same messenger RNA at once and the entire complex is called a polysome. 
Structure - non-membraneous, spherical bodies composed of RNA (ribonucleic acid) and protein enzymes 
· [image: ]
· 

Endoplasmic reticulum (ER)
The endoplasmic reticulum (ER) is a network of flattened sacs and branching tubules that extends throughout the cytoplasm in plant and animal cells. 
These sacs and tubules are all interconnected by a single continuous membrane so that the organelle has only one large, highly convoluted and complexly arranged lumen (internal space). 
Usually referred to as the endoplasmic reticulum cisternal space, the lumen of the organelle often takes up more than 10 percent of the total volume of a cell. 
The endoplasmic reticulum membrane allows molecules to be selectively transferred between the lumen and the cytoplasm, and since it is connected to the double-layered nuclear envelope, it further provides a pipeline between the nucleus and the cytoplasm.
· [image: ]






Golgi Apparatus/Structure 
·  are stacks of flattened sacs of unit membrane (cisternae) 
· vesicles pinch off the edges 
· Function 
·  modifies chemicals to make them functional 
· secretes chemicals in tiny vesicles 
· stores chemicals 
· may produce endoplasmic reticulum 
[image: ]


Lysosomes
Lysosomes are membrane bound vesicles containing various hydrolytic enzymes necessary for digesting certain material in a cell. 
Lysosomes contain an ionic pump which maintains a highly acidic pH. 
Lysosomes have 2 main roles
Roles of lysosomes
1).Digestion
· To digest macromolecules which enter the cell- 
· They are like sacs which contain around forty digestive enzymes. 
· Lysosomes are formed by the Golgi apparatus. 
· There are primary and secondary lysosomes. 
· The primary are formed on the rough ER (endoplasmic reticulum). 
· The secondary lysosomes are formed on the smooth ER by following the phagocytosis (process of taking solid materials into cells). 
· Phagosomes fuse with lysosomes and work as one digestive vacuole. 
· Lysosomal enzymes are released into this vacuole in order to digest the bacteria or other materials. 
· Small molecules which are the result leave the vacuole through its membrane and are used to make new molecules. 
· The indigestible materials are deposited outside the cell.
· The products diffuse through the lysosomes' membrane and are distributed throughout the rest of the cell. 
· The products serve as building blocks of new materials. 
2).Breakdown of old organelles
· To breakdown old nonfunctioning organelle that have out lived their usefulness- Cells fail to restore themselves causing them to age. 
· Because of this lysosomes are needed to rid the cell of these unneeded materials that are occupying space in the cell. 
· In stressed or dying cells' membrane, this component of the cell denigrates material, releasing the destructive lysosomal enzymes into the cytoplasm. 
· Here they digest all organelles and speed up the cells' death by this process of autolysis (self-digestion). 
· The products are recycled and reused to compose new parts of cells.
[image: ]
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