Anatomy & Physiology (Marieb – 2002)       Girard 2007
Chapter 2

I. Matter – anything that has mass and volume

A. Solid, liquid, or gaseous states

B. Physical change – chemistry of the matter remains constant e.g. water, ice, & steam all H2O

C. Chemical change – chemistry of matter is changed 

e.g.   HCO3- + H+                   CO2 + H2O

II. Energy – the ability to do work or put matter into motion

A. Kinetic – energy of motion

B. Potential – stored energy with the potential to do work

C. Chemical energy -  released from chemical bonds being broken e.g. ATP

D. Electrical energy – movement of charged particles (ions moving across a cell membrane to create an action potential)

E. Mechanical energy – energy utilized to move the body

F. Radiant (electromagnetic) energy – light wave energy (eyes take in light waves)  

G. ENERGY CONVERSIONS ARE INEFFICIENT AND HEAT ENERGY IS LOST

III. Composition of matter

A. All matter is composed of elements (cannot be broken down into simpler substances)

B. CHON constitute 96% of body mass

C. Elements have the same atomic arrangements

D. Atom’s subatomic particles: Proton, neutron, electron

E. A change in the number of protons results in a change of element

F. A change in the number of neutrons results in an isotope

G. A change in the number of electrons results in an ion

IV. Compounds and mixtures

A. When two or more atoms bond covalently, they form a molecule 

B. A compound is formed when two or more different atoms bond chemically

C. A mixture occurs when compounds can be separated by non-chemical means NO CHEMICAL BONDS FORM BETWEEN MOLECULES

1. Solution – translucent homogeneous mixture that does not settle out e.g. saltwater

2. Colloid – heterogeneous mixtures that appear milky

3. Suspensions – heterogeneous mixtures with large visible solutes

V. Chemical bonds

A. Electron energy is shared or donated

B. Only valence electrons involved in chemical bonds (Octet rule)

C. Ionic bonds – electrons are transferred from one atom to another, forming ions. Ions of opposite charge attract forming an ionic bond

D. Most ionic compounds are salts

E. Covalent bonds – electrons are shared between two atoms

F. Non-polar molecules – electrons are shared equally

G. Polar molecules – electrons are NOT shared equally resulting in a dipole

H. Hydrogen bonds – weak covalent bonds which often give a molecule its 3-D shape
VI. Chemical reactions – Occur when chemical bonds are formed, rearranged, or broken

A. Reactants – reacting substances

B. Products – End product(s) of reactants after bonds are made, rearranged, or broken

C. Synthesis (anabolic) reaction – A +B --->  AB            (Amino Acids & Proteins)

D. Decomposition (catabolism) reaction  = AB---> A + B       (Glycogen & Glucose) 

E. Displacement reactions = AB + CD ---> AD + CB                      (ATP & Glucose)

F. Energy Flow of chemical reactions

1. Exergonic reactions – give off energy

2. Endergonic reactions – absorbs energy

G. Most chemical reactions are reversible (Reactants – Products)

H.  Factors which affect the rate of chemical reactions

1. Temperature – the higher the temp, the quicker the reaction

2. Concentration – the higher the concentration, the quicker the reaction

3. Particle size – the smaller the particles, the quicker the reaction

4. Catalysts – Increase the rate of chemical reaction without being chemically changed or a part of the products, catalysts are recycled (enzymes)
VII. Biochemistry – chemical compositions and reactions of living matter

A. Inorganic compounds – lack carbon

1. H2O 

a. High heat capacity (absorbs/releases heat without fluctuations in temperature)

b. High heat vaporization (much heat is lost during evaporation…which is beneficial when we sweat)

c. Universal solvent (required for most chemical reactions to occur) e.g. blood, CSF, urine, mucus

d. Important reactants – water breaks many food bonds during digestion

e. Important products – water can be removed in a dehydration synthesis reaction to form a chemical bond

f. Cushioning – protects body from physical trauma e.g. CSF

2. Salts – ionic compounds capable of conducting an electric current – electrolytes e.g. NaCl KCl important in nerve impulse transmission
Calcium phosphate salts make the bones and teeth hard

3. Acids - proton donors which have electrolytic properties
a. sour taste 

b. dissociate into ions      HCl (  H+ + Cl-
c. pH range 0-6

4. Bases – proton acceptors
a. bitter taste, slippery feel

b. dissociate into hydroxyl ions      NaOH ( Na+ + OH-
c. HCO3- bicarbonate ion is an important buffer in the blood

d. pH range 8-14

VIII. Organic compounds – All contain carbon

A. Carbohydrates – sugars and starches provide energy for the cell

1. Composed of simple monosaccharides or complex polysaccharides

2. Chemical composition CHO

3. Glucose is most common C6H12O6
B. Lipids – fats, waxes, and oils used as an energy source for the body (contains less oxygen than carbohydrates)

1. Non-polar molecules don’t interact with polar molecules, therefore oil and water don’t mix

2. Composed of fatty acids and glycerol

3. Chemical composition is CHO

4. Steroids and vitamins A,D,E, and K are lipid based and are lipid soluble

5. Phospholipids – are polar molecules which make up the cell membrane

6. Steroids – cholesterol is most important; many hormones are steroid based e.g. testosterone, progesterone

C. Proteins – structural building blocks of the body

1. composed of amino acid monomers

2. Chemical composition CHON

3. Enzymes are protein catalysts

a. Substrate – material enzyme is working on

b. Binding site (active site) – place where substrate bonds to the enzyme

c. Activation energy – energy required for the enzyme to begin chemical reactions

4. Dehydration synthesis reaction results in a peptide bond between amino acids

5. A drop in pH or an increase in temperature results in protein becoming denatured irreversibly

D. Nucleic Acids – make up DNA and RNA
1. Chemical composition CHONP

2. monomers are called nucleotides

3. five types Adenine, guanine, cytosine, thymine, and Uracil

a. DNA – AT GC

b. RNA – AU GC

4. ATP – true cellular fuel (glucose is required to add an inorganic phosphate to ADP)

