ANP Notes

Chapter One: The Human Body – An Orientation

1.2 The Body’s organization ranges from atoms to the entire organism

Introduction
· Atoms  (chemical level)  Molecules (chemical level)  Organelles (cellular level)  Cells (cellular level)  Organ (tissue level)
· Four basic types of tissues:
· Epithelium
· Covers body surface and lines cavities
· Muscle 
· Provides movement
· Connective
· Supports and protects body organs
· Nervous
· Provides means of rapid internal communication by transmitting electrical impulses
· Organ: a discrete structure composed of at least two tissues types (four is more common) that performs a specific function for the body
· Ex. Stomach, brain, liver, blood vessel (all organs but all very different)
· Organ level  organ system level (organs work together to accomplish a common purpose) organism (organismal level, sum total of all structural levels working together to keep us alive)

1.3 What are requirements for life?

Necessary Life Functions
· Maintain boundaries
· Internal environment stays inside and outside stays out (they remain distinctly separate)
· Ex. Selectively permeable membranes that keep out harmful or unnecessary substances out while taking in the useful ones
· Skin (integumentary system) that covers our whole body to prevent internal organs from drying out, etc.
· Move
· Ex. walking, swimming, talking, etc.
· Even moving blood, food, and urine through body passages 
· Muscle cell’s ability to move by shortening is called contractility
· Respond to environmental changes (responsiveness)
· Ability to sense changes (stimuli) in the environment and respond to them (adapting)
· Ex. if you cut your hand on broken glass, a withdrawal reflex occurs—you involuntarily pull your hand away from the painful stimulus (the broken glass) without thinking about it
· Nerve cells are highly excitable and communicate rapidly with each other via electrical impulses, thus the nervous system is most involved with responsiveness (however all body cells are excitable to some extent)
· Take in/digest nutrients (digestion)
· Breaking down of ingested food into simple molecules that can be absorbed into the blood which is then distributed to all body cells by the cardiovascular system
· In a single-celled organism, the cell itself is the “digestion factory” but in multicellular organisms (human body) the digestive system does it
· Carry out metabolism
· All chemical reactions that occur within body cells (includes breakdown of substances into simpler building blocks (catabolism), and synthesizing more complex cellular structures from simpler substances (anabolism) and using nutrients and oxygen to produce (via cellular respiration) ATP
· Metabolism depends on the digestive and respiratory systems to make nutrients and oxygen available to the blood and on the cardiovascular system to distribute them throughout body
· Metabolism is regulated by hormones secreted by endocrine system glands
· Dispose of wastes (excretion)
· Removing wastes or excreta from the body (get rid of non-useful substances produced during digestion and metabolism
· Digestive system: rids body of indigestible food residues in feces
· Urinary system: disposes of nitrogen-containing metabolic wastes (ex. urea) in urine
· Respiratory system: carbon dioxide via blood, leaves lungs 
· Reproduce themselves (reproduction)
· Occurs on cellular and organismal level)
· Cellular reproduction: original cell divides, produces 2 identical daughter cells that can be used for body growth or repair
· Sperm + egg = zygote (turns into embryo which turns into baby)
· Reproductive system aided by hormones produced from endocrine system
· Growth
· Increase in size of a body part or the organism as a whole (by increasing number of cells)
· Individual cells increase in size when not dividing 
· For true growth to occur, constructive activities must occur at a faster rate than destructive ones

Examples of interrelationships among body organ systems
· Digestive system
· Takes in nutrients, breaks them down, and eliminates unabsorbed matter (feces)
· Respiratory system
· Takes in oxygen and eliminates carbon dioxide via deoxygenated blood carried from heart to lungs
· Gaseous exchanges occur through walls of the air sacs of the lungs 
· Cardiovascular system
· Via the blood in blood vessels (veins, arteries, capillaries), distributes oxygen and nutrients to all body cells and delivers wastes and carbon dioxide to disposal organs
· Heart pumps blood
· Urinary system
· Eliminates nitrogenous wastes and excess ions
· Regulates water, electrolyte, and acid-base balance of the blood
· Integumentary system
· Protects the body as a whole from the external environment (forms the external body covering and protects deeper tissues from injury 
· Synthesizes vitamin D and houses cutaneous (pain, pressure, etc.) receptors and sweat and oil glands
· Skeletal system
· Protects and supports body organs and provides a framework the muscles use to cause movement
· Blood cells are formed within bones (bones store minerals)
· Muscular system
· Allows manipulation of the environment, locomotion, and facial expression
· Maintains posture and produces heat
· Nervous system
· Fast-acting control system of the body
· Responds to internal and external changes by activating appropriate muscles and glands
· Endocrine system
· Glands secrete hormones that regulate processes such as growth, reproduction, and nutrients to use (metabolism) by body cells
· Lymphatic system/immunity
· Picks up fluid leaked from blood vessels and returns it to blood
· Disposes of debris in the lymphatic stream
· Houses WBC (lymphocytes) involved in immunity
· Immune response mounts the attack against foreign substances within body

Nutrients
· Taken in via diet, contain the chemical substances used for energy and cell-building
· Carbohydrates: major energy fuel for body cells
· Proteins (and to a lesser extent, fats): essential for building cell structures
· Fats: provide a reserve of energy-rich fuel
· Select vitamins and minerals: required for chemical reactions that go on in cells and for oxygen transport in the blood
· Calcium: helps make bones hard and is required for blood clotting

Oxygen
· IMPORTANT for everything!
· Air is 20% oxygen
· Respiratory and cardiovascular systems make oxygen available to the blood and body cells

Water
· 50-60% of our body weight, most abundant chemical substance in body
· Provides watery environment necessary for chemical reaction and the fluid base for body secretions and excretions (obtained from ingested foods or liquids, lost by evaporation from lungs and skin and body secretions)

Normal body temperature
· Necessary for chemical reactions in body to occur
· 37 degrees C is normal, any lower and metabolic reactions become slower and finally stop, if too high, reactions happen quickly and body proteins lose their characteristic shape and stop functioning

Appropriate atmospheric pressure
· The force that air exerts on the surface of the body
· Breathing and gas exchange in the lungs depend on appropriate atmospheric pressure
· Homeostasis required for everything (too much or too little has bad results)

1.4 Homeostasis is maintained by negative feedback

Introduction
· Homeostasis: ability to maintain relatively stable internal conditions even though the outside world changes continuously (does NOT mean unchanging, just means fluctuating)
· Dynamic state of equilibrium or balance (internal conditions vary)
· Every organ system plays a role in maintaining constancy of internal environment

Homeostatic Control
· Communication required for homeostasis
· Accomplished chiefly by nervous and endocrine systems (they use neural electrical impulses or blood-borne hormones as information carriers)
· Variable: all homeostatic control mechanisms are processes involving at least three components that work together
· First component: the receptor
· Some type of sensor that monitors the environment and responds to changes (called stimuli) by sending information (input) to the second component
· Second component: the control centre
· Input flows from the receptor to the control centre along the afferent pathway
· Determines the set point (level or range at which a variable is to be maintained)

Chapter 3: Cells -  The Living Units

3.1 Cells are the smallest units of life
· Robert Hooke
· First observed plant cells with microscope 
· Matthias Schleiden and Theodor Schwann
· Proposed that all living things are composed of cells
· Rudolf Virchow
· Extended this idea by contending that cells arise only from other cells
· Cell Theory
· A cell is the basic structural and functional unit of living organisms
· The activity of an organism depends on both the individual and the combined activities of its cells
· According to the principle of complementarity of structure and function, the biochemical activities of cells are dictated by their shapes or forms, and by the relative number of the subcellular structures they contain
· Cells can only arise from other cells
· Cells shape reflect its function
· Ex. Flat epithelial cells that line the insides of your cheeks fit closely together, forming a living barrier that protects underlying tissues from bacterial invasion
· Despite these differences, all cells have some basic parts and some common functions. For this reason, it is possible to speak of generalized, or composite, cell 
· 3 main parts of human cell:
· Plasma membrane
· Outer boundary of the cell which acts as a selectively permeable barrier
· Cytoplasm
· Intracellular fluid packed with organelles
· Nucleus
· An organelle that controls cellular activities (typically near centre)
· Extracellular Materials (substances contributing to the body mass that are found outside the cells, classes include:
· Body fluids (aka extracellular fluids), important for transport and dissolving media
· Interstitial fluid
· Bathes our cells (major and endless roles to play)
· Contains thousands of ingredients like amino acids, sugars, fatty acids, regulatory substances, and wastes
· Blood plasma
· Cerebrospinal fluid 
· Cellular Secretions
· Substances that aid in digestion (intestinal and gastric fluids) and some that act as lubricants (saliva, mucus, and serous fluids)
· Extracellular Matrix
· The most abundant extracellular material
· Abundant in connective tissues, ranges from soft to rock-hard

Part 1: Plasma Membrane
· Flexible plasma membrane separates two of the body’s major fluid compartments 
· Intracellular fluid within cells
· Extracellular fluid outside cells

3.2 The fluid mosaic model depicts the plasma membrane as a double layer of phospholipids with embedded proteins
· Fluid mosaic model depicts the plasma membrane as an exceedingly thin structure composed of a double layer (bilayer) of lipid molecules with protein molecules 
· The proteins (many of which float in the fluid lipid bilayer) form a constantly changing mosaic pattern 
· Membrane lipids
· Lipid bilayer forms the basic “fabric” of the membrane 
· Constructed largely of phospholipids with smaller amounts of glycolipids and cholesterol
· Phospholipids
· One side is hydrophilic (polar head, water loving)
· One side if hydrophobic (non-polar tail, water fearing)
· Glycolipids
· Lipids with attached sugar groups
· Found on membrane surface (outer)
· Account for 5% of total membrane lipids
· Cholesterol
· Account for 20% of membrane lipids
· Like phospholipids, cholesterol has a polar (hydroxyl group) and nonpolar region (fused ring system)
· Decreasing mobility of the phospholipids, and the fluidity of membrane
· Membrane Proteins
· Membranes have proteins to communicate with environment (by allowing things in and out)
· Some proteins float freely, others are “tethered” to intracellular or extracellular structures and are restricted in their movement
· 2 distinct populations of membrane proteins: 
· Integral
· Firmly inserted into the bilayer
· Some protrude from one membrane face only, but most are transmembrane proteins that span the entire membrane and protrude on both sides 
· All integral proteins have both hydrophobic and hydrophilic regions, which allow them to interact with both the nonpolar lipid tails and the water inside and outside the cell
· Some involved in transport, and cluster together to form channels or pores (some small water-soluble molecules or ions can move through these pores)
· Others act as carriers that bind to a substance and then move it through the membrane 
· Some transmembrane proteins are enzymes 
· Others are receptors for hormones or other chemical messengers and relay messages to the cell interior (called signal transduction)
· [bookmark: _GoBack]Peripheral
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