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<FM><TTL> Introduction to Pharmacology and the History of Drugs

This section contains the following helpful information for instructors.
1. Teaching Strategies

2. Pharmacology Insights

3. Testing Methods and Materials
1. Teaching Strategies

Read aloud the chapter Table of Contents and the learning objectives (or instruct online students to read them themselves). If you plan to administer a chapter test after students study this chapter, specifically state this as you introduce the chapter. If you plan to administer a chapter spelling test and/or chapter pronunciation test, specifically state this, and tell students how this will be accomplished. 

For Chapter 1, stress these broad concepts at the beginning of the lecture or online presentation.
· The three broad medical uses for drugs

· How drugs have been used from the earliest times to the present

· How sources of new drugs have changed, but how original sources are still in use
· How drugs are controlled by legislation and governmental agencies
· The differences between prescription, over-the-counter, schedule, and orphan drugs.

2. Pharmacology Insights
Include this additional updated information in your lecture and in your online course for Chapter 1.
Understanding the origin of pharmacology words helps students remember their meanings. The practice of medicine in ancient Rome and Greece led to the development of different descriptive medical terms in both the Latin and Greek languages. The same holds true for pharmacology words.  In addition, some pharmacology words come from other languages (Dutch, French).  The classical Greek word pharmakon from which we get the word pharmacology had three meanings: “charm,” “poison,” and “remedy.”  Primitive healers used natural substances of animal, vegetable, and mineral origin with confidence in their power to cure. Now we know that some of those cures took place through the power of suggestion, a potent force still recognized today as the “placebo effect.”  Some patients were cured but others were killed by the very remedies that were intended to cure. Even today, the toxicity of drugs is a major problem. Some of the most effective drugs have a narrow margin of safety.
The administration of a preventive drug is known as prophylaxis. This noun is related to the adjective prophylactic, which is often mentioned as a contraceptive device such as a condom, because it prevents the occurrence of something that is not desired. Vaccination is also an example of the preventive use of drugs. Many people think of vaccinations as only related to the immunizations that infants receive. However, adolescents are encouraged to get vaccinations that prevent meningococcal meningitis and human papillomavirus that causes genital warts and cervical cancer. Adults also need to receive a booster shot for tetanus every 10 years and an annual influenza vaccine (flu shot). The elderly can benefit from the vaccination that prevents the painful skin disease of shingles. Chapter 23, “Vaccines”, discusses the preventative use of vaccines.

In the 1800s, the English drug company Beecham had this advertisement printed in hymnbooks:


Hark the herald angels sing


Beecham’s pills are just the thing.


Peace on earth and mercy mild,


Two for man and one for child.

Ketchup was once used as a medicine in the United States!  In the late 1830s, it was sold as Dr. Miles’ Compound Extract of Tomato. A worthless drug, you say, but the antioxidant lycopene in tomatoes has been found to decrease the risk of prostate cancer!  At one time, sharks’ cartilage was advertised as being effective in preventing cancer. This started with the publication of the book “Sharks Don’t Get Cancer” in 1992. This claim was not true. In fact, there are more than 40 different types of tumors that affect sharks.
Dr. John Eng, an endocrinologist in New York, was looking for a drug to treat diabetes mellitus.  He noticed that persons bitten by venomous animals often developed pancreatitis because the venom overstimulated the pancreas. He discovered that a compound in the saliva of the Gila monster, a lizard from the southwestern United States, could stimulate the pancreas to secrete insulin. This compound became the oral antidiabetic drug Byetta, which is discussed in Chapter 14, “Endocrine Drugs.”

Commonly used folk remedies often contain ingredients that are not safe. Lead is added to many of these folk remedies because it is supposed to have curative powers. In Arizona, where there is a large population from Latin America, lead-containing folk remedies given to children to treat constipation account for one-fourth of childhood lead poisoning cases. 

In 2012, horse trainers were found to have been giving their race horses a performance-enhancing painkilling drug that was taken from the skin of a type of South American frog!

The concept of prescription drugs versus over-the-counter drugs is especially important to grasp. Prescription drugs are also known as legend drugs because the drug company or the pharmacist must add this legend (inscription) to the drug package or to the filled prescription bottle. This legend must say either “Caution: Federal law prohibits dispensing without a prescription” or “Rx only.”

This illustration helps to clarify this concept for students.

[image: image1.jpg]Schedule drugs Drugs that come in both a prescription
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A schedule drug is a schedule drug, but in 2013, the Food and Drug Administration, supported by the Drug Enforcement Agency, made an unusual move to change the status of one schedule drug—hydrocodone— from a Schedule III drug to a Schedule II drug.  Hydrocodone is used to treat severe pain. In 2011, 131 million prescriptions were written for hydrocodone, but it was one of the top most-abused drugs. The DEA asked the FDA to reclassify hydrocodone as a Schedule II drug so that it could be subjected to more controls. Now the patient can only receive a single prescription for a 90-day supply of hydrocodone, and hydrocodone cannot be prescribed by physician assistants.
3. Testing Methods and Materials

Test the Chapter 1 material in some or all of these ways.

· Chapter Review questions and Answer Key
· Discussion questions

· Chapter test

· Spelling test

· Pronunciation test

· Wordsearch Puzzle

Chapter Review Questions.  The Chapter Review section at the end of each chapter contains three sections that evaluate students’ knowledge of the chapter material in three different ways:

1. Quiz Yourself. These questions evaluate a student’s recall of facts presented in the chapter

2. Clinical Applications. These questions evaluate a student’s ability to apply learned facts to clinical situations in the form of photographs of drugs and prescriptions.

3. Critical Thinking.  These questions evaluate a student’s ability to reason from cause to effect and to draw conclusions with higher-level thinking skills.

Chapter Review Questions Answer Key.  The answers to all of the different types of Chapter Review questions are located in a separate file in the Resources Page.
Discussion Questions. These open-ended questions require some research on the part of the student to understand and explain several sides of a current or controversial issue in pharmacology. The chapter Discussion questions are in a separate file in the Resource Pages. These questions can be printed out and given to students during class. Or the file can be sent to students as an attachment to an e-mail, or it can be uploaded to your course’s online site, if your college’s learning software program can accommodate this.
Chapter Test. The instructor can construct a chapter test by selecting chapter test questions from the Test Bank. The material contained in each chapter can be tested separately or combined with two or three other chapters at the same time in a combined chapter test.

Spelling Test. Tell students to study the Spelling List for this chapter. This list is in a separate file in the Resource Pages. The list can be printed out and given to students during class. Or the file that contains this list can be sent to students as an attachment to an e-mail, or it can be uploaded to your course’s online site, if your college’s learning software program can accommodate this.
Before administering the Spelling Test, use the Drug Reference section at the end of the textbook to verify your pronunciation of each drug name on the list. 

To administer the Spelling Test during class, pronounce each drug name or drug word and have students write it. Instruct students to put generic drugs in lowercase letters, capitalize the first letter of trade name drugs, and include internal capitalization, if any is present in the trade name drug. Alternatively, both regular students and online students can take the Spelling Test online if your college’s online learning software supports an audio file of pronounced drug names that you create that your students can listen to and then spell those words by sending an e-mail to you. 

Pronunciation Test. Tell students to study the Pronunciation List for this chapter. Each drug name in the list has its own see-and-say pronunciation guide with it. This list is in a separate file in the Resource Pages. The list can be printed out and given to students during class. Or the file that contains the list can be sent to students as an attachment to an e-mail, or it can be uploaded to your course’s online site, if your college’s learning software program can accommodate this.

To administer the Pronunciation Test in class, have each student come into a separate room and pronounce each of the words on the list in front of you or record it on your iPhone. This can be done while the rest of the students are taking a chapter test. Alternatively, have students call your office or home phone number and get your answering machine; then they give their name and pronounce each of the words on the list.

Wordsearch Puzzle and Answer Key. Have students complete the Word Search puzzle for this chapter. This puzzle is located in a separate file in the Resource Pages. The Wordsearch Puzzle Answer Key is in its own separate file in the Resource Pages. This puzzle can be printed out and given to students during class. Or the file can be sent to students as an attachment to an e-mail, or it can be uploaded to the course’s online site, if your college’s learning software program can accommodate this. Note:  The completed Wordsearch Puzzle can either count towards the student’s grade or be for extra credit points. 

CHAPTER 1  SPELLING LIST
1. addictive

2. apothecary
3. medication

4. narcotic drug

5. pharmacology

6. pharmacopeia

7. prescription
8. prophylaxis

9. therapeutic

10. vaccination
CHAPTER 1  PRONUNCIATION LIST

1. addictive [ad-DIK-tiv]</P></ITEM></UL>
2. diagnostic [DY-ag-NAW-stik]

3. narcotic [nar-KAW-tik]

4. pharmacology [FAR-mah-KAW-loh-jee]

5. pharmacogenetics [FAR-mah-KOH-jeh-NEH-tiks]

6. <ITEM><P>pharmacotherapy [FAR-mah-koh-THAIR-ah-pee]</P></ITEM>
7. <ITEM><P><ITEM><P>preventive [pree-VEN-tiv]</P></ITEM>
8. <ITEM><P>prescription [preh-SKRIP-shun]

9. prophylaxis [PROH-feh-LAK-sis]

10. therapeutic [THAIR-ah-PYOO-tik]</P></ITEM>
Guidelines for Discussion Posts

Discussion Do’s and Don’ts
Do these things to assure a good discussion post and the highest grade possible

1. Create your own substantive response to the discussion question.  Provide two examples to support your post and appropriate Internet website sources.  A personal example can be included as one of the examples.

2. Post at least two substantive responses to other students’ post.  Your responses should show some independent research that you did to contribute to every student’s understanding of the issue/original post.

3. Use correct grammar and spelling in your discussion question response and in your posts to other students’ posts.

4. Display professionalism, courtesy, and respect in your response to other students’ posts.

5. Choose your words carefully so that your post might be interpreted as disrespectful, discriminatory, or rude.  Do not use the Discussion Board as a forum to put down any student or anyone’s opinions or thoughts.

6. Acknowledge and compliment at least one point in the other student’s post, even if you do not agree with it.

7. Stay on topic by reading the threaded responses from others before adding your own response.

8. Establish your presence online as an active reader and participant who posts responses.

9. Explain how someone’s post helped you understand an issue or made you rethink your own views.

10. Cite your sources for any ideas that are not your own.

Do not do these things

1. Do not write in the same style that is used to do texting and instant messaging. Avoid slang and abbreviations.

2. Do not use all capital letters (this is viewed as yelling).

3. Do not respond simply by saying “I agree” or “I disagree.”   This does count as a response.

4. Do not attack anyone’s personal position as stated in a post.  If you disagree, do so respectively.

5. Do not wait until the last minute to post.
6. Do not post information that is highly controversial or inflammatory.

CHAPTER 1   DISCUSSION QUESTIONS
1. Introduce yourself to your instructor and to the other students in the course! This will help you become comfortable with creating an online post and it will help everyone to get know each other. 

Tell us about what field of study/career you have chosen?

Why is this field/career of interest to you?  

What would you like to learn from this pharmacology course?  

Finally, tell us about your personal interests.

2. Begin collecting the names of current drugs by viewing the evening news, sporting events, etc., on TV/cable and watching the commercials that advertise a particular drug.  Or, while doing searches on the Internet, look for drug advertisements along the side margin.  

Make a list of at least three drugs that you found in this way.  Post your list and compare it to the lists of other students to see what drugs they found. 

You will be doing research on these drugs as you study them in the various chapters of the book. 

3. Select a topic for your initial Discussion from the list below. Research your topic and create a post of at least 10 sentences. Include at least two published or Internet references for your topic.

Select an item from the list below, describe what it is, and what is pharmacological uses are.

a. vitamin E

b. garlic

c. opium poppy

d. daffodil

e. foxglove

f. rose hips

g. French lilac

h. periwinkle

<P><GRP TY="WOL"></GRP></P>
CHAPTER 1
Answer Key for the Chapter Review
Quiz Yourself<H1>
<ANS><NL><ITEM><P><INST>1.
a. </INST>The word <ITAL>pharmacology</ITAL> comes from the Greek word <ITAL>pharmakon</ITAL> meaning <ITAL>medicine</ITAL> and the suffix <ITAL>-logy</ITAL> meaning <ITAL>the study of</ITAL>.</P>
b. <P>The word <ITAL>medicine</ITAL> (or <ITAL>medication</ITAL>) comes from the Latin word <ITAL>medicina</ITAL>.</P>
c. <P>The word <ITAL>drug</ITAL> comes from the Dutch word <ITAL>droog</ITAL> which means <ITAL>dry</ITAL> and refers to the use of dried herbs and plants as the first medicines.</P></ITEM>
2<ITEM><P><INST>.
</INST>The three medical uses for drugs are the preventative use, the diagnostic use, and the therapeutic use. The preventative use of drugs is when drugs are used to prevent the occurrence of symptoms or diseases. The diagnostic use of drugs is when drugs are used by themselves or in conjunction with radiological procedures and other types of medical tests to provide evidence of a disease process. </P></ITEM>The therapeutic use is when drugs are used to control, improve, or cure symptoms or diseases of a physical or psychological nature. 

3<ITEM><P><INST>.
</INST>The word <ITAL>drug</ITAL> can be used interchangeably with <ITAL>medicine</ITAL>, but <ITAL>drug</ITAL> can also refer specifically to chemical substances such as illicit drugs.

4.   The symbol <ITAL>Rx</ITAL> comes from the Latin word <ITAL>recipe</ITAL> which means <ITAL>to take.</ITAL> <ITAL>Rx</ITAL> designates a prescription for drugs.</P></ITEM>
5.   Natural Source


Drug

a. foxglove plant

digoxin


b. sheeps’ wool

lanolin

c. rose hips


vitamin C

d. poppy


morphine

e. mold


penicillin


f. periwinkle


vincristine

6. 
a. aspirin








1899
b. Benadryl (first antihistamine drug)




1945
c. Botox (first injected drug for wrinkles)



2002

d. Cognex (first drug for Alzheimer’s disease)



1993
e. cortisone (first corticosteroid drug)




1948
f. Diclegis (first drug for nausea and vomiting during pregnancy)
2013
g. first drug for anxiety






1957
h. first oral contraceptive pill





1960
i. first drug made by  recombinant DNA technology


1982
j. first transdermal patch drug





1979
k. Gardisil (first vaccine for cervical cancer)



2006
l. human genome deciphered





2000
m. Inderal (first beta-blocker drug)




1967

n. insulin (first drug for diabetes mellitus)



1922

o. levodopa (first drug for Parkinson’s disease)



1970

p. Mevacor (first “statin” drug for high cholesterol)


1987

q. Nicoderm (stop smoking)





1996

r. oral polio vaccine






1955

s. penicillin (first antibiotic drug)




1941

t. phenobarbital (first drug for epilepsy)



1912

u. Retrovir (first drug for HIV)





1987

v. Tagamet (first H2 blocker drug)




1977

w. Thorazine (first drug for psychosis)




1952

x. Viagra (first drug for erectile dysfunction)



1998

y. vitamin A







1913

7<ITEM><P><INST>.
[[Students only need to name three.]] </INST>Frogs’ bile, sour milk, lizards’ blood, pigs’ teeth, sugar cakes, spiders’ webs, hippopotamus’ oil, toads’ eyelids, moldy bread, soap to cure blood in the urine, mercury in beer to cure intestinal worms.

8. 
Yes. Some of these could be found to have some therapeutic value in the future.  Example: Moldy bread was used as an ancient remedy and found many centuries later to contain the drug penicillin.

9. 
[[Students only need to name two.]] Opium, morphine, cocaine, heroin.

10. 
a. 
The Pure Food and Drugs Act of 1906 was passed in response to the worthless, mislabeled, dangerous drugs on the market at that time that contained addictive ingredients.

b.
The Food, Drug, and Cosmetic Act of 1938 was passed in response to the untested Elixir of Sulfonamide that contained an industrial-strength liquid solvent that killed many people. The burden of proof was shifted to the drug company to prove their drug was safe before they could market it.

c. 
Kefauver-Harris Amendment of 1962 was passed in response to babies being born in Europe with phocomelia (seal limbs), and it stated that a drug had to be shown to be both safe and effective before being marketed.

d. 
The FDA Modernization Act of 1997 was passed because new drug approvals were taking too long  and certain critical drugs needed to have an accelerated review.

11.
This Act (1) gave the FDA authority to impose larger penalties for refusing or limiting inspections and producing adulterated or counterfeit drugs overseas that were then used in the United States and (2) it created “breakthrough therapy” to allow the FDA to speed up the review of clinical evidence of a new drug that showed substantial improvement over other drugs already on the market.

12.
Food and Drug Administration (FDA)

13.
 A Compassionate Use IND is another name for an Emergency Treatment Investigational New Drug (IND) application. This application, when filed with the FDA, allows a physician to prescribe an investigational drug even before it has been officially approved for marketing in the cases of life-threatening diseases for which there is no alternative therapy.

14. A prescription drug is a drug that is not safe to use except under professional medical supervision. Prescription drugs can only be obtained with a written prescription or voice order from the physician (or other healthcare provider whose license allows this).



An over-the-counter drug is a drug that can be purchased without a prescription and is generally considered safe for consumers to use if the label’s directions and warnings are followed carefully and all warnings are heeded.



A schedule drug is a drug that is regulated by the 1970 Controlled Substances Act and belongs to one of five categories or schedules of drugs based on their potential for physical and psychological addiction. A schedule drug is also known as a controlled substance.



A designer drug is a drug that is created by doing a small molecular modification of an existing illegal Schedule I or legal Schedule II drug. This is done to avoid prosecution under existing drug laws.




An orphan drug is one that is developed to treat a rare disease that affects fewer than 200,000 people in the United States.

15. The Controlled Substances Act categorized drugs into five categories or schedules according to their potential for causing physical or psychological dependence, with Schedule I drugs having the highest potential for abuse and no medical use. This act affects physicians and others who prescribe controlled substances by requiring them to register with the Drug Enforcement Agency (DEA), the federal agency established by The Controlled Substances Act of 1970 to regulate the manufacturing and dispensing of controlled substances. Each physician is given a DEA number and this number must be written clearly on any prescription for a schedule drug.</P></ITEM>
16. The purpose of the 1983 Orphan Drug Act was to facilitate the development of new drugs to treat patients who had rare diseases. It provides tax credits, simplifies the process of FDA approval, and gives the manufacturer exclusive marketing rights for seven years.

17. The inscription (Caution: Federal law prohibits dispensing without a prescription( on drug package labels tells you that it is a prescription drug. You may also see (Rx only.(
18. Thalidomide was allowed on the market because it was discovered to be useful in treating cancer, AIDS, and leprosy, life-threatening diseases for which there is no cure.

19. An apothecary was a storehouse or shop of dried plants and herbs used for drugs and eventually became the person in charge of the storehouse.

Compounding is the combining of several ingredients to form a single drug.

A designer drug is a drug that is created by doing a small molecular modification of an existing illegal Schedule I or Schedule II drug to avoid prosecution under existing drug laws.

Drug is a word derived from the Dutch word droog which means dry and refers to the use of dried herbs and plants as the first medicines. The word drug can be used interchangeably with the word medicine, but it can also refer to chemical substances that do not have a preventive, diagnostic, or therapeutic use (like an illegal or street drug).

Medicine is a word derived from the Latin word medicina. A medicine is a drug that is deliberately administered for its medicinal value as a preventive, diagnostic, or therapeutic agent.

An orphan drug is one that is developed to treat a rare disease that affects fewer than 200,000 people in the United States.

Over-the-counter drugs are those that can be purchased without a prescription and are generally considered safe for consumers to use if the label’s directions are followed carefully and all warnings are headed.

Pharmacology is the study of drugs and their interactions with living organisms and human beings.

A pharmacopeia is a list of all the drugs in use, their individual ingredients, their strengths and purity, and how to prepare them.

Prescription drugs are those drugs that are not safe to use except under professional medical supervision. They can be obtained only with a prescription or verbal order from a physician, dentist, nurse practitioner, or other healthcare provider whose license permits this.

Prophylaxis is the administration of a preventive drug, to prevent a disease.

Schedule drugs are those that are regulated by the 1970 Controlled Substances Act and belong to one of five categories or schedules of drugs based on their potential for physical and psychological addiction.  

</P></ITEM>
Clinical Applications

a. </P></ITEM>Schedule drug, Schedule II

b. Over-the-counter drug
c. Dietary supplement
d. Prescription drug
e. Dietary supplement
f. Schedule drug, Schedule II
g. Prescription drug
h. Schedule drug, Schedule IV
i. Prescription drug
j. Schedule drug, Schedule II
k. Herbal supplement
l. Schedule drug, Schedule IV
m. Schedule drug, Schedule V
Critical Thinking Questions

1. The FDA approves a prescription drug being reclassified as an OTC drug if the following criteria are met: (1) the indication for the drug’s OTC use is similar to its use as a prescription drug, (2) the patient can easily diagnose and monitor his or her own condition when using the OTC drug, (3) the OTC drug has a low rate of side effects/toxicity and a low potential for abuse, and (4) use of the OTC drug does not require the patient to have any special monitoring or ongoing tests. The FDA ruled against Mevacor becoming an over-the-counter drug because the patient cannot easily monitor his or her own condition when using the OTC drug (high levels of cholesterol) and the use of the drug does require special monitoring and ongoing testing (liver function tests). Students’ answers will vary as to whether they would have voted for or against approving Mevacor for OTC use if they had been on the committee.

2. In the early 1990s, the FDA approval of a new drug took an average of 34 months. Drugs available in other countries (example: Inderal was available in Europe for 10 years before it was finally approved by the FDA in 1967) are not available in the United States. However, some drugs (example: thalidomide) that were used in Europe but not approved in the United States caused adverse effects. However, now the time average review time is less than 15 months because of the FDA Modernization Act. Some drugs for life-threatening diseases (example: Crixivan) can be approved in just 42 days.
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