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The chapters included in Section | of this book provide understanding of the basic
principles that underlie both current therapy and the advances that will be witnessed by all
interested in pharmacology and medicine. In brief, pharmacokinetics explores the factors
that determine the relationship between drug dosage and the time varying concentration
of drug at its site(s) of action. The practical importance of these relationships is enormous,
and the critical pharmacokinetic parameters that dictate the use of many important
therapeutic agents are tabulated in Appendix Il. Pharmacodynamics is, in turn, concerned
with the relationships between the concentration of drugs at its site(s) of action and the
magnitude of effect that is achieved. Included in this discussion is consideration of

mechanism of drug action, the most basic aspect of pharmacology. A push-button

physician does not understand how a drug works and thus ignores an opportunity to
individualize therapy for each patient. A curious and thoughtful physician will use such
understanding to build a rational framework for optimal and individualized use of drugs.
Appreciation of pharmacodynamics, coupled with knowledge of normal and pathological
function, permits wise choices for specific situations, to say nothing of the satisfaction that
comes from best practice. The concepts of pharmacokinetics and pharmacodynamics,
together with those of toxicology (Chapter 4), come to focus in Chapter 3, Principles of
Therapeutics. The introduction to this chapter contains a truly important statement:
“Because all patients differ in their responses to drugs, each therapeutic encounter must
be considered an experiment with a hypothesis that can be tested.” The push-button

physician does not appreciate the opportunity that such behavior affords.

(Modified from Introduction of Section | in “Goodman & Gilman’s The Pharmacological Basis of Therapeutics” 10th Edition)
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Aging is a general physiologic process that is as yet poorly understood. In the United States, life expectancy has increased from 47
years in 1900 to about 75 years today. However, this increase is due for the most part to improved treatment and prevention of infections
and other causes of early death, so that more people survive into their 70s. In the meantime, the maximum human life span of 100-110
years has increased little if at all. Aging affects cells and the systems made up of them, as well as tissue components such as collagen,
and numerous theories have been advanced to explain the phenomenon. One theory of aging holds that tissues age as a result of random
mutations in the DNA of somatic cells, with consequent introduction of cumulative abnormalities. Others hold that cumulative
abnormalities are produced by increased cross-linkage of collagen and other proteins, possibly as the end result of the nonenzymatic
combination of glucose with amino groups on these molecules. A third theory envisions aging as the cumulative result of damage to
tissues by free radicals formed in them. It is interesting in this regard that species with longer life spans produce more superoxide
dismutase, an enzyme that inactivates oxygen-free radicals.

It is now establishes that in experimental animals, a chronically decreased caloric intake prolongs life, and this could be true in
humans as well. One possible explanation for this effect of caloric restriction is decreased metabolism, with decreased formation of
protein cross-links and decreased production of free radicals. It may be relevant in this regard that in yeasts, worms, and flies, mutations
in the homologus of one of the mammalian insulin pathways causes a dramatic prolongation of their lifespan. However, the exact cause
of the lengthened life span produced by caloric restriction remains to be determined. In aging humans, there are declines in the
circulating levels of some sex hormones and growth hormone. Replacement therapy with estrogens and progesterone in women
decreases the incidence of osteoporosis and heart disease. Replacement therapy with testosterone and growth hormone each has some

salutary effects, but each also has undesirable side effects, and there is little if any evidence that they prolong life.
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