
Introduction to Pharmacology
Pharmacology is the study of drugs; the science that is concerned with the history, origin, sources, physical, and chemical properties, and uses of drugs and their effects on living organisms. Because of the complexity of the subject, pharmacology has evolved into the following subdivisions. 
• Pharmacodynamics The study of drugs and their actions on living organisms. It involves the biochemical and physiological effects of drugs upon living organisms, as well as their actions. 
• Pharmacognosy The science of natural drugs and their physical, botanical, and chemical properties. 
•Pharmacokinetics The study of the metabolism and action of drugs within the body. It involves the time required for absorption to take place, duration of action, distribution of the drug in the body, and the method of excretion. 
• Pharmacotherapeutics The study of drugs and their relationships to the treatment of disease. It involves determining which drug is most or least appropriate for a specific disease and the required dosage to achieve beneficial results. 
• Toxicology The study of poisons; the science concerned with toxic substances. It involves the study of the chemistry and pharmacological actions of substances and the establishment of antidotes, treatment, prevention, and methods for controlling exposure to harmful substances. 
Drugs
A drug can be defined simply as a medicinal substance that may alter or modify the functions of a living organism. In general, there are five medical uses for drugs. 
• Therapeutic Use. Certain drugs, such as antihistamines, may be used in the treatment of an allergy to relieve the symptoms or to sustain the patient until other measures are instituted. 
• Diagnostic Use. Certain drugs, such as Telepaque, are used in conjunction with radiology to allow the physician to pinpoint the location of a disease process. 
• Curative Use. Certain drugs, such as antibiotics, kill or remove the causative agent of a disease. 
• Replacement Use. Certain drugs, such as hormones and vitamins, are used to replace substances normally found in the body. 
• Preventive or Prophylactic Use. Certain drugs, such as immunizing agents, are used to ward off or lessen the severity of a disease. 
Drug Names 
Most drugs have the following three types of names: chemical, generic, and trade or brand name. The chemical name is usually the formula that denotes the composition of the drug. It is made up of letters and numbers that represent the drug’s molecular structure. The generic name is the drug’s official  name, and is descriptive of its chemical structure. 
A generic drug can be manufactured by more than one pharmaceutical company. When that is the case, each company markets the drug under its own unique trade or brand name. A trade or brand name is registered by the U.S. Patent Office as well as approved by the U.S. Food and Drug Administration (FDA). The ® symbol that follows the drug’s trade name denotes the fact that this name is the registered trademark used by the manufacturer. Some trade (brand) names are followed by the letters TM, which also indicate that the name is registered and protected by laws that govern the use of trademarks. 
       Example: Chemical name: 1,4,3,6-dianhydrosorbitol-2, 5-dinitrate 
                       Generic name: isosorbide dinitrate 
                       Trade or Brand name: Sorbitrate® (first letter capitalized). 
Sources of Drugs 
Drugs prepared from roots, herbs, bark, and other forms of plant life are among the earliest known pharmaceuticals. Their origin can be traced back to primitive cultures where they were first used to evoke magical powers and to drive out evil spirits. In South America, the Carib Indians coated the tips of their arrows with a poisonous substance obtained from trees, thereby improving their chances of success in hunting. The pharmacologically active ingredients of this substance (curare) facilitate muscle relaxation and, like many of the compounds discovered by primitive groups, is still used by drug manufacturers as a component of modem-day medications. 
Having discovered that certain plants were pharmacologically useful, early man began a search for other potential sources of drugs that continues to this day. In addition to plants, drugs are now derived from animals and minerals, and are produced in laboratories utilizing chemical and biochemical processes. 
Plants 
The leaves, roots, stems, or fruit of certain plants may contain medicinal properties. The dried leaf of the purple foxglove plant is a source for digitalis, a cardiac glycoside used in the treatment of congestive heart failure. 
The kelp plant is a rich source of iodine, a nonmetallic element. Iodine not only is used as a disinfectant, but is essential for the proper development and functioning of the thyroid gland. 
Animals 
A number of essential extracts are obtained from such tissues as the pancreas and adrenal glands of animals. 
Insulin is a hormone extracted from the pancreas of cows (bovine) and hogs (porcine). It is also produced synthetically by pharmaceutical companies. This hormone is instrumental in controlling the level of blood sugar within the body, and is commonly associated with diabetes mellitus. Some diabetic patients can control their condition with oral hypoglycemic agents, diet, and exercise. However, many diabetic patients rely upon insulin as a part of their life. 
Adrenalin and cortisone are two commonly used compounds that can be extracted from the adrenal glands of animals. Adrenalin is a sympathomimetic drug used to relieve respiratory distress and hypersensitivity reactions, and to prolong the action of infiltration anesthetics. Cortisone is an anti-inflammatory agent used in the treatment of rheumatoid arthritis and certain skin conditions. 
Minerals                                                                                                              Some naturally occurring mineral substances are used in medicine in a highly purified form.  One such mineral is sulfur, a nonmetallic element, which has been used for many years as a key ingredient in certain bacteriostatic drugs Now prepared synthetically, sulfa drugs have widespread use in the treatment of urinary and intestinal tract infections.




Sulfa Drugs       
sulfacetamide

sulfacytine

sulfadiazine

sulfameter

sulfamethizole
sulfamethoxazide
sulfanilamide

sulfasalazine                                                                                                                                                                                                                                                                                                                       
Synthetic Drugs 
A more recent source for drugs has been found in pharmaceutical labs in the form of synthetic drugs. These drugs are artificially prepared medications. By combining various chemicals, scientists can produce compounds that are identical to a natural drug, or create entirely new substances. Two advantages of synthetically prepared drugs are that they can be produced in great volume and, consequently, are usually less expensive than organically derived medications. Examples of synthetic drugs are Motrin (ibuprofen) and Feldene (piroxican). 
Genetically Engineered Pharmaceuticals 
Genetic engineering is a biotechnology that has revolutionized agriculture, industry, health, and medicine. Scientists are now capable of creating new strains of bacteria using a technique known as gene splicing. Through this process, hybrid forms of life have been created that benefit humankind by providing an alternative source of drugs, such as insulin (Humulin®) for the diabetic patient and interferon for use in the treatment of cancer. 
Genetic engineering has proven to be one of the most extraordinary sources of drugs ever known. Like synthetic drugs, these medications can be produced in significant quantities, making them far less expensive than naturally occurring substances. 

Drug Dosage 
The dosage is the amount of medicine that is prescribed for administration. It is determined by the physician or a qualified practitioner who considers the following factors in the decision:

•Weight, sex, and age of the patient. 
   Age. The usual adult dose is generally suitable for the 20—60 age group. Infants,                                                           young children, adolescents, and the aged require individualized dosage. 
Pediatric patients are usually divided into three age groups: 
                    Newborn—0 to 4 weeks. 
                    Infant—5 to 52 weeks. 
                    Child—1 to 16 years.  Adolescent—12 to 16 years. 
 Pediatric patients require a smaller amount of a medication because of differences in gastrointestinal function, body composition, metabolism, and reduced renal function. The dosage is often determined by the size of the child rather than by age.
Geriatric patients are not necessarily divided into a specific age group, because of the wide variance in the aging process. A person who is 60 years old or older may or may not be considered a geriatric patient. Therefore, the physician will consider all factors, including the mental and physical state of the individual, to determine an appropriate dosage regimen. The geriatric patient requires special considerations because of the following factors. 
      1. Decreased gastrointestinal function that may cause poor absorption. Geriatric patients often suffer from constipation. 
      2. Impaired or reduced metabolism. 
      3. Changes in body composition; limitations, deformities. 
      4. Alterations in circulation, liver and kidney function. 
      5. Changes in body functioning; systems, eyes, ears, and speech. 
      6. Sensitivity to drugs. 
      7. Number of medications the patient is taking; drug interactions. 
      8. Psychosocial changes: 
Alertness      Forgetfulness      Confusion      
Attitude       Memory loss         Misunderstanding of directions
      9. Disease process; multiple conditions. 
      10. Self-medication; over-the-counter (OTC) drugs. 
      11. Cost. 
      12. Living conditions; alone, with mate, in nursing home or other care facility. 
      13. Poor water intake. 
• Pregnancy and lactation. 
• The physical and emotional condition of the patient. 
• The disease process. 
• The presence of another disease process. 
• The causative microorganism and the severity of the infection
• The patient’s past medical history, allergies, idiosyncrasies, and so-forth.
• The safest method, route, time, and amount to effect the desired maximum result. 

Terms used to describe dosages. 
• An initial dose is the first dose.                                                                               • An average dose is the amount of medication proven most effective with minimum toxic effect. 
• A maintenance dose is the amount that will keep concentrations of the drug at a therapeutic level in the patient’s bloodstream. 
• A therapeutic dose is the amount needed to produce the desired effect. 
• A divided dose is a fractional portion administered at short intervals. 
• A unit dose is a pre-measured amount of the medication, individually packaged on a per-dose basis. 
• A cumulative dose is the summation of a drug present in the body after repeated medication. 
• A lethal dose is the amount of medication that could kill a patient. 
• A toxic dose is the amount of a drug that causes signs and symptoms of drug toxicity. 
• A minimum dose is the smallest dose that will be effective. 

Review Questions 
Directions: Select the best answer to each multiple choice question. Circle the letter of your choice. 
1. __________ means to give. 
a. Dispense      b. Administer      c. Prescribe      d. Addictive 
2. __________ is the study of drugs; the science that is concerned with the history, origin, sources, physical and chemical properties, and uses of drugs and their effects upon living organisms. 
a. Pharmacognosy      b. Pharmacokinetics 
c. Pharmacology        d. Pharmacodynamics 
3. Certain drugs that are used to ward off or lessen the severity of a disease are called ___________ 
a. preventive or prophylactic agents      b. therapeutic agents 
c. diagnostic agents                               d. replacement agents 
4. The __________ name of a drug is its official name. 
a. chemical       b. generic      c. trade or brand 
5. Humulin® is a type of insulin that is obtained 
a. from plants      b. from animals
c. through the process of genetic engineering 
d. from minerals 
6. The amount of medicine that is prescribed for administration is known as the __________ 
a. schedule      b. dosage      c. medication      d. route 
7. Factors that affect drug dosage are 
a. weight, sex, and age      b. pregnancy and lactation 
c. disease process             d. all of the above 
8. Pediatric patients require a __________ amount of a medication than adults. 
a. smaller      b. larger      c. greater      d. none of the above 
9. The geriatric patient requires special considerations because of __________ 
a. decreased gastrointestinal function      b. changes in body composition 
c. changes in body function                       d. all of the above 
10. __________ is the summation of a drug present in the body after repeated medication. 
a. Maximum dose           b. Maintenance dose      
c. Cumulative dose         d. Average dose 
Matching: Place the correct letter from Column II on the appropriate line of Column I. 
Column I 



Column II
…………Abuse 


A. To give 
…………Toxicology 

B.  Pertaining to habit-forming 
…………Pharmacodynamics 
C.  Being of mixed origin 
…………Pharmacokinetics 
D.  To order or recommend the use of      …………Addictive

        a drug, diet, or other form of therapy
       …………Administer
           E. Producing sleep or stupor
…………Hybrid 


F. The excessive or improper use of a substance,
…………Narcotic 

    person, or animal                                   …………Prescribe                    G. The study of drugs and their actions on living              
                                      organisms
                                           
H. The study of the metabolism and actions of drugs 
                                                  within the body                                                                          
                                 I. The study of poisons
                                            J. The study of drugs and their relationships to the                                                                                    
                                                   treatment of disease
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