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Why study chemistry in an  

Anatomy and Physiology class? 

- Body functions depend on cellular functions 

- Cellular functions result from chemical changes 

- Biochemistry helps to explain physiological 

processes 



Introduction 
 Cells, tissues and organs composed of chemicals 

 Chemical reactions important for function 

 Chemistry is the study of 

 elements, compounds, chemical reactions, 

molecular structure 

 Biochemistry is the study of the molecules that 

compose living organisms 

 carbohydrates, fats, proteins, and nucleic acids 

 

 



 All matter, living and non living of made up of elements, the 

simplest chemicals 

 Element is a substance made of one type of atom 

 Atoms – smallest particle of an element 

 There are 92 naturally occurring elements 

 H, Fe, O, Ca, N, C, Na, Cl, etc 

 99% of body weight is made up of C, H, O, N, P, S, Ca 

 In nature, most elements occur in compounds, which are 

made up of two or more elements 

 

 

 

 

Elements  



Most Common Elements in Body 
 H Hydrogen 

 C Carbon 

 N Nitrogen 

 O Oxygen 

 F Flourine 

 Na Sodium 

 Mg Magesium 

 P Phosphorus 

 S Sulfer 

 

 

 Cl Chlorine 

 K Potassium 

 Ca Calcium 

 Mn Manganese 

 Fe Iron 

 Co Cobalt 

 Cu Copper 

 Z Zinc 

 I Iodine 
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Electrolytes 
 Salts that ionize in water and form solutions capable 

of conducting an electric current. 

 Electrolyte importance 

 chemical reactivity 

 osmotic effects (influence water movement) 

 electrical effects on nerve and muscle tissue 

 Electrolyte balance is one of the most important 

considerations in patient care. 

 Imbalances have ranging effects from muscle 

cramps, brittle bones, to coma and cardiac arrest 
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Free Radicals 
 Chemical particles with an odd number of electrons 

 Produced by  
 normal metabolic reactions, radiation, chemicals  

 Causes tissue damage 
 reactions that destroy molecules 
 causes cancer, death of heart tissue and aging 

 Antioxidants 
 neutralize free radicals 
 in body, superoxide dismutase (SOD) 
 in diet (Selenium, vitamin E, vitamin C, carotenoids) 



 YouTube - Free radicals 

 

 YouTube - Free Radicals Explained 

http://gdata.youtube.com/feeds/base/videos?q=free radicals&client=ytapi-youtube-search&alt=rss&v=2
http://gdata.youtube.com/feeds/base/videos?q=free radicals&client=ytapi-youtube-search&alt=rss&v=2
http://gdata.youtube.com/feeds/base/videos?q=free radicals&client=ytapi-youtube-search&alt=rss&v=2
http://gdata.youtube.com/feeds/base/videos?q=free radicals&client=ytapi-youtube-search&alt=rss&v=2
http://www.youtube.com/watch?v=s3lX67swZWk
http://www.youtube.com/watch?v=s3lX67swZWk
http://www.youtube.com/watch?v=s3lX67swZWk
http://www.youtube.com/watch?v=s3lX67swZWk
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Molecule – particle formed when two or more 

atoms chemically combine 

Compound – particle formed when two or more 

atoms of different elements chemically combine 

Molecular formulas – depict the elements 

present and the number of each atom present in 

the molecule  

                   H2           C6H12O6         H2O 

Molecules and Compounds 
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Water and Mixtures 
 Mixtures – consists of substances physically 

blended, but not chemically combined 
 

 Body fluids are complex mixtures of chemicals 

 each substance maintains its own chemical properties 
 

 Most mixtures in our bodies consist of chemicals 

dissolved or suspended in water 
 

 Water 50-75% of body weight 

 depends on age, sex, fat content, etc. 
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Water 
 Water has set of properties that account for its 

ability to support life. 

 solvency 

 cohesion 

 adhesion 

 chemical reactivity 

 thermal stability 
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Solvency 
 Solvency - ability to dissolve other chemicals 

 

 Water is called the Universal Solvent 

 Hydrophilic – substances that dissolve in water  

 Hydrophobic - substances that do not dissolve in water 
 

 Virtually all metabolic reactions depend on the 

solvency of water 
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Adhesion and Cohesion 

 Adhesion – tendency of one substance to cling to 

another 

 Cohesion – tendency of like molecules to cling to 

each other 

 water is very cohesive due to its hydrogen bonds 

 surface film on surface of water is due to  molecules being 

held together by a force called surface tension 
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Solutions 
 Solution – consists of 

particles of matter called 

the solute mixed with a 

more abundant substance 

(usually water)  called the 

solvent 

 Solute can be gas, solid or 

liquid 

 Solutions are defined by 

the following properties: 
 solute particles do not scatter 

light 

 will pass through most 

membranes 

 will not separate on standing 
(a) (b) (c) (d) 
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Electrolytes – substances that release ions in water 

Acids – electrolytes that dissociate to release hydrogen 

ions in water 
HCl  H+ + Cl- 

Bases – substances that release ions that can 

combine with hydrogen ions 
NaOH  Na+ + OH- 

Salts – electrolytes formed by the reaction between 

an acid and a base 

NaCl  Na+ + Cl- 

HCl + NaOH  H2O + NaCl 

Acids, Bases, and Salts 
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pH scale - indicates the concentration of hydrogen ions in 

solution  

Neutral – pH 7; 

indicates equal 

concentrations of H+ 

and OH- 

Acidic – pH less than 

7; indicates a greater 

concentration of H+ 

Basic or alkaline – pH greater than 7; 

indicates a greater concentration of OH- 

OH – concentration increases H + concentration increases 

Acidic 
H + 

Relative 

Amounts 

of H+ (red) 

and OH– 

(blue) 

Basic 

OH– 

2.0 

gastric 

juice 
6.0 

corn 

7.0 

Distilled 

water 

8.0 

Egg 

white 

10.5 

milk of 

magnesia 

11.5 

Household 

ammonia 

pH 0 1 2 3 4 5 6 7 8 9 10 1 1 12 13 14 

Basic (alkaline) Neutral Acidic 

3.0 

apple 

juice 

4.2 

tomato 

juice 

5.3 

cabbage 

6.6 

cow’s 

milk 

7.4 

Human 

blood 

8.4 

Sodium 

biocarbonate 

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display. 

Acid and Base Concentration 



pH 



 Neutralization occurs when an acid and base react 
to form a salt and water  

 Termed neutralization because water is formed 
neutralizing the solution. 

 Buffers act as acids when pH is high and bases 
when pH is low. 

 Carbonic acid-bicarbonate system. 

Acid and Base Concentration 



2-21 

Work and Energy 
 Energy - capacity to do work 

 to do work means to move something 

 all body activities are a form of work 

 Potential energy- energy contained in an object 

because of its position or internal state  

 not doing work at the time 

 water behind a dam 

 Kinetic energy - energy of motion; energy that is 

actively doing work  

 moving water flowing through a dam 

 heat - kinetic energy of molecular motion 
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Chemical Reaction 
 Chemical reaction – a process in which a covalent 

or ionic bond is formed or broken 

 Chemical equation –symbolizes the course of a 

chemical reaction 

 reactants (on left)  products (on right) 

 Classes of chemical reactions  

 decomposition reactions 

 synthesis reactions 

 exchange reactions 



Synthesis Reaction – more complex chemical 

structure is formed 

   A + B  AB   
Decomposition Reaction – chemical bonds are broken to 

forma simpler chemical structure 

   AB  A + B 

Exchange Reaction – chemical bonds are broken and 

new bonds are formed 

  AB + CD  AD + CB 

Reversible Reaction – the products can change 

back to the reactants 

A + B n AB 

Types of Chemical Reactions 
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Metabolism 
 All the chemical reactions of the body 

 Catabolism 

 energy releasing (exergonic) decomposition reactions 

 breaks covalent bonds  

 produces smaller molecules  

 releases useful energy 

 Anabolism 

 energy storing (endergonic) synthesis reactions 

 requires energy input 

 production of protein or fat 

 driven by energy that catabolism releases 

 Catabolism and Anabolism are inseparably linked 
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Organic Chemistry 

 Study of compounds containing carbon 

 

 4 categories of carbon compounds 

 carbohydrates 

 lipids 

 proteins 

 nucleotides and nucleic acids 
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Carbohydrates 
 Functions - energy storage and cell structure 

 Energy storage and cell structure 

 1:2:1 ratio of carbon, hydrogen and oxygen 

 Monoscacarides – simple sugars 

 Glucose and fructose 

 Disaccharides – double sugars  linked together 

 Sucrose or cane sugar = glucose+fructose 

 Lactose = glucose+maltose in food 

 Polysaccharides – thousands of glucose molecules 

 Starches, glycogen 
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Lipids 
 Insoluble in water 

 Functions - energy, insulation and protection 

 True fats 

 Subcutananeous tissue and cushions around organs 

 Phospholipids 

 Part of cell membranes (lecithin) and myelin sheath 

 Steroids 

 Part of cell membranes, converted by the liver to bile 

salts, precusor to estrogene and testosterone 
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Proteins 

 Contain carbon, oxygen, hydrogen, nitrogen and 

sulfur 

 Amino acids are building blocks of protein 

 Protein type is based on structure 

 Functions - energy and structure 

 Enzymes - protein catalysts for chemical reactions 
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Adenosine Triphosphate (ATP) 
 Body’s most important energy-transfer molecule 

 Fuel for cell function and maintenance 

 Molecule consists of sugar, adenine, and three 

phosphates 

 energy is stored in the second and third phosphates 

 Releases it within seconds for physiological work 

 Breakdown of glucose provides energy to make ATP 



Better Living Through Chemistry 
 Table of Elements: 

C = carbon 

Ho = holmium 

Co = cobalt 

La = lanthanum 

Te = tellurium 

 

CHoCoLaTe - Better living through chemistry! 

 


