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Chemistry considers the composition of substances and
how they change. Although it is possible to study
anatomy without much reference to chemistry, it is essen-
tial for understanding physiology, because body functions
depend on cellular functions that, in turn, result from
chemical changes. Indeed, the human body consists of
chemicals, including salts, water, proteins, carbohydrates,
lipids, and nucleic acids. All of the food that we eat, liq-
uids that we drink, and medications that we take are
chemicals.

As interest in the chemistry of living organisms grew
and knowledge of the subject expanded, a field of life sci-
ence called biological chemistry, or biochemistry,
emerged. Biochemistry has been important not only in
helping explain physiological processes but also in devel-
oping many new drugs and methods for treating diseases.

1 Why is a knowledge of chemistry essential to understanding

physiology?

2 What is biochemistry?

Structure of Matter
Matter is anything that has weight and takes up space.
This includes all the solids, liquids, and gases in our sur-
roundings as well as in our bodies. All matter consists of
particles that are organized in specific ways. Table 2.1
lists some particles of matter and their characteristics.

Elements and Atoms
All matter is composed of fundamental substances called
elements (el′e-mentz). As of early 2005, 116 such ele-
ments are known, although naturally occurring matter on
earth includes only 92 of them. Among these elements are
such common materials as iron, copper, silver, gold, alu-
minum, carbon, hydrogen, and oxygen. Some elements
exist in a pure form, but these and other elements are
more commonly parts of chemical combinations called
compounds (kom′powndz).

Elements the body requires in large amounts—
such as carbon, hydrogen, oxygen, nitrogen, sulfur, and

CHAPTER TWO Chemical Basis of Life

he reunion of the extended Slone family in Kentucky was an

unusual event. Not only did ninety relatives gather, but med-

ical researchers also attended, sampling blood from every-

one. The reason—the family is very rare in that many members suffer

from hereditary pancreatitis, locally known as Slone’s disease. In this

painful and untreatable condition, the pancreas digests itself. This organ

produces digestive enzymes and hormones that regulate the blood glu-

cose level. The researchers were looking for biochemical instructions, in

the form of genes, that might explain how the disease arises. This infor-

mation may also help the many thousands of people who suffer from

nonhereditary pancreatitis.

Kevin Slone, who organized the reunion, knew well the ravages of

his family’s illness. In 1989, as a teenager, he was hospitalized for severe

abdominal pain. When he was hospitalized again five years later, three-

quarters of his pancreas had become scar tissue. Because many rela-

tives also complained of frequent and severe abdominal pain, Kevin’s

father, Bobby, began assembling a family tree. Using a computer, he

traced more than 700 relatives through nine generations. Although he

didn’t realize it, Bobby Slone was conducting sophisticated and invalu-

able genetic research.

David Whitcomb and Garth Ehrlich, geneticists at the University

of Pittsburgh, had become interested in hereditary pancreatitis and put

the word out that they were looking for a large family in which to hunt for

a causative gene. A colleague at a new pancreatitis clinic at the Univer-

sity of Kentucky put them in touch with the Slones and their enormous

family tree. Soon after the blood sampling at the family reunion, the

researchers identified the biochemical cause of hereditary pancreatitis.

Affected family members have a mutation that blocks normal con-

trol of the manufacture of trypsin, a digestive enzyme that breaks down

protein. When the powerful enzyme accumulates, it digests the pan-

creas. A disorder felt painfully at the whole-body level is caused by a

problem at the biochemical level. Researchers are using the information

provided by the Slone family to develop a diagnostic test and treatments

for this debilitating disorder. ■
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TABLE 2.1 Some Particles of Matter

Name Characteristic Name Characteristic

Atom Smallest particle of an element that has the Neutron (n0) Particle with about the same weight as a  
properties of that element proton; uncharged and thus electrically

neutral; found within an atomic nucleus

Electron (e–) Extremely small particle with almost no weight; Ion Particle that is electrically charged 
carries a negative electrical charge and is in because it has gained or lost one or more 
constant motion around an atomic nucleus electrons

Proton (p+) Relatively large atomic particle; carries a positive Molecule Particle formed by the chemical union of 
electrical charge and is found within an atomic nucleus two or more atoms 
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