
CHECK - INTRODUCTION TO PHARMACOLOGY

“Introduction to pharmacology”.

In Section 1 of this course you will cover these topics:
Introduction To Pharmacology

Law And Ethics Of Medications

Dispensing Prescription, Terminology, And Abbreviations

Administration Of Medications

Basic Mathematics

Measurement Systems And Their Equivalents

Topic : Introduction To Pharmacology

Topic Objective:

After reading this topic the student will be able to:

 Define and differentiate the terms pharmacodynamics and pharmacokinetics.

 Explain the mechanism of drug action.

 List various factors that affect drug action.

 Discuss the main site variables that affect drug absorption.

 Define the systemic bioavailability of a drug.

 Describe the metabolism of drugs.

 Explain the excretion of drugs through the kidneys.

 Define the term idiosyncratic reaction.

 Explain adverse drug reactions and adverse effects.

 Define the term drug allergy.

Definition/Overview:

Pharmacology: A variety of topics involved with pharmacology, including neuro-

pharmacology, renal pharmacology, human metabolism, intracellular metabolism, and

intracellular regulation
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Pharmacology and Pharmacy: Pharmacology is the study of how drugs interact with living

organisms to produce a change in function. If substances have medicinal properties, they are

considered pharmaceuticals. The field encompasses drug composition and properties,

interactions, toxicology, therapy, and medical applications and antipathogenic capabilities.

Pharmacology is not synonymous with pharmacy, which is the name used for a profession,

though in common usage the two terms is confused at times. Pharmacology deals with how

drugs interact within biological systems to affect function, while pharmacy is a medical

science concerned with the safe and effective use of medicines.

Pharmacology Origin: The origins of clinical pharmacology date back to the middle Ages in

Avicenna's The Canon of Medicine, Peter of Spain's Commentary on Isaac, and John of St

Amand's Commentary on the Antedotary of Nicholas. Pharmacology as a scientific discipline

did not further advance until the mid-19th century amid the great biomedical resurgence of

that period. Before the second half of the nineteenth century, the remarkable potency and

specificity of the actions of drugs such as morphine, quinine and digitalis were explained

vaguely and with reference to extraordinary chemical powers and affinities to certain organs

or tissues. The first pharmacology department was set up by Buchheim in 1847, in

recognition of the need to understand how therapeutic drugs and poisons produced their

effects.

Key Points:

Divisions

 Pharmacology as a chemical science is practiced by pharmacologists. Subdisciplines include

 Clinical pharmacology - the medical field of medication effects on humans

 Neuro- and psychopharmacology (effects of medication on behavior and nervous system

functioning),

 Pharmacogenetics (clinical testing of genetic variation that gives rise to differing response to

drugs)

 Pharmacogenomics (application of genomic technologies to new drug discovery and further

characterization of older drugs)

 Pharmacoepidemiology (study of effects of drugs in large numbers of people)

 Toxicology study of the effects of poisons

 Theoretical pharmacology
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 Posology - how medicines are dosed

 Pharmacognosy - deriving medicines from plants

1.Scientific background

The study of chemicals requires intimate knowledge of the biological system affected. With

the knowledge of cell biology and biochemistry increasing, the field of pharmacology has

also changed substantially. It has become possible, through molecular analysis of receptors,

to design chemicals that act on specific cellular signaling or metabolic pathways by affecting

sites directly on cell-surface receptors (which modulate and mediate cellular signaling

pathways controlling cellular function).

A chemical has, from the pharmacological point-of-view, various properties.

Pharmacokinetics describes the effect of the body on the chemical (e.g. half-life and volume

of distribution), and pharmacodynamics describes the chemical's effect on the body (desired

or toxic).

2.Pharmacokinetic properties of a chemical

 When describing the pharmacokinetic properties of a chemical, pharmacologists are often

interested in ADME:

 Absorption - How is the medication absorbed (through the skin, the intestine, the oral

mucosa)?

 Distribution - How does it spread through the organism?

 Metabolism - Is the medication converted chemically inside the body, and into which

substances. Are these active? Could they be toxic?

 Excretion - How is the medication eliminated (through the bile, urine, breath, skin)?

 Medication is said to have a narrow or wide therapeutic index or therapeutic window. This

describes the ratio of desired effect to toxic effect. A compound with a narrow therapeutic

index (close to one) exerts its desired effect at a dose close to its toxic dose. A compound

with a wide therapeutic index (greater than five) exerts its desired effect at a dose

substantially below its toxic dose. Those with a narrow margin are more difficult to dose and

administer, and may require therapeutic drug monitoring (examples are warfarin, some

antiepileptics, aminoglycoside antibiotics). Most anti-cancer drugs have a narrow therapeutic

margin: toxic side-effects are almost always encountered at doses used to kill tumors.
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3.Medicine development and safety testing

Development of medication is a vital concern to medicine, but also has strong economical

and political implications. To protect the consumer and prevent abuse, many governments

regulate the manufacture, sale, and administration of medication. In the United States, the

main body that regulates pharmaceuticals is the Food and Drug Administration and they

enforce standards set by the United States Pharmacopoeia. In the European Union, the main

body that regulates pharmaceuticals is the EMEA and they enforce standards set by the

European Pharmacopoeia.

If the structure of a medicine is altered slightly, this will slightly alter the medicine's

properties. This means when a useful activity has been identified, chemists will make many

similar compounds called analogues, to attempt and maximize the beneficial effects. This

development phase can take up to 3 years and is expensive.

These new analogues need to be developed. It needs to be determined how safe the medicine

is for human consumption, its stability in the human body and the best form for dispensing,

like tablet or aerosol. After extensive testing, which can take up to 6 years the new medicine

is ready for marketing and selling.

As a result of the long time required to develop analogues and test a new medicine and the

fact that of every 5000 potential new medicines typically only one will ever reach the open

market, this is an expensive way of doing things, costing millions of dollars.

4.Drug legislation and safety

 In the United States, the Food and Drug Administration (FDA) is responsible for creating

guidelines for the approval and use of drugs. The FDA requires that all approved drugs fulfill

two requirements:

 The drug must be found to be effective against the disease for which it is seeking approval.

 The drug must meet safety criteria by being subject to extensive animal and controlled human

testing.

 Gaining FDA approval usually takes several years to attain. Testing done on animals must be

extensive and must include several species to help in the evaluation of both the effectiveness
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and toxicity of the drug. The dosage of any drug approved for use is intended to fall within a

range in which the drug produces a therapeutic effect or desired outcome.

 The safety and effectiveness of prescription drugs in the U.S. is regulated by the federal

Prescription Drug Marketing Act of 1987.

 The Medicines and Healthcare products Regulatory Agency (MHRA) has a similar role in the

UK.

5.Education

The study of pharmacology is offered in many universities worldwide.

Again, pharmacology education programs differ from pharmacy programs. Students of

pharmacology are trained as researchers, studying the effects of substances in order to better

understand the mechanisms which might lead to new drug discoveries for example. Whereas

as pharmacy student will eventually work in a pharmacy dispensing medications or some

other position focused on the patient, pharmacologist will typically work within a laboratory

setting.

Some higher educational institutions combine pharmacology and toxicology into a single

program as does Michigan State University. Michigan State University offers PhD training in

Pharmacology & Toxicology with an optional Environmental Toxicology specialization.

They also offer a Professional Science Masters in Integrative Pharmacology.

Topic : Law And Ethics Of Medications

Topic Objective:

After reading this topic the student will be able to:

 Discuss legal and ethical requirements regarding the use, dispensing, and administration of

medications.

 Explain how the need for drug control evolved.

 Discuss the poisoning disaster that led to legislation requiring testing for the purity, strength,

effectiveness, safety, and packaging quality of drugs.
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 Explain the major points of the thalidomide disaster of 1962.

 List the provisions of the Controlled Substances Act.

 Differentiate between each of the five schedules for controlled substances.

 Define orphan drug and list some examples.

 Discuss the federal regulatory agencies that deal with food, drugs, and disease control.

 Explain which level of government primarily controls pharmacy licensure.

 Define ethics as it relates to pharmacology.

Definition/Overview:

Pharmacology Ethics: The Ethics involved within Pharmaceutical Sales is built from the

organizational ethics, which is a matter of system compliance, accountability and culture. The

ethics formed is based on the legal requirement required by law and regulatory boards, the

law however should be seen as a minimum standard and a higher ethical standard should be

demanded; from pharmaceutical companies have seen these demands by both agency and

public demand across the world. Organizational ethics are used when developing the

marketing and sales strategy to both the public and the healthcare profession of the strategy.

Ethics within pharmaceutical sales has become a matter of public interest over the recent

years and the ethical conduct of the major pharmaceutical company and the industry as a

whole has been scrutinized for unethical behavior within it sales and marketing practice.

Pharmacology Fundamentals: Commit to providing the highest quality science with due

regard for objectivity, integrity and confidentiality. To present scientific and/or professional

opinions with full disclosure of the availability of all supportive data. To uphold all laws,

regulations safety and ethical standards that applies to the welfare of co-workers,

experimental procedures in animals, and the environment. Refrain from making statements of

professional judgment or becoming involved in situations that are directly or potentially

subject to conflict of interest concerns.
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Key Points:

1.Negative Events

The controversy over the ethics pertaining to Pharmaceutical sales began in 2004, after a

series of negative events gained the attention of the media, and soon became a matter of

public interest.

2.Merck & Co

In 2004 the drug Vioxx, which was a drug produced by Merck & Co draws attention and was

withdrawn from the market. Merck & Co voluntarily withdrew the product due to major

concerns about the cardiovascular side effects. The marketing practices of Vioxx also gained

attention with the off-label promotion; there was also a series of allegations made about the

withholding of drug information and also the use of. (Sales Force Effectiveness, 2006)

3.GlaxoSmithKline (GSK)

In 2004, Eliot Splitzer a New York Attorney General launched a lawsuit against

GlaxoSmithKline, for withholding negative information on their drug Paxil (Paroxetine).

Paxil is an antidepressant used for children and adolescents. GSK agreed to a settlement,

which involved the release of post summaries of all clinical trial results to be published on its

corporate website for all approved products. (Sales Force Effectiveness, 2006)

4.Astrazeneca

Allegations were made against Astrazeneca for its use of inappropriate gifts and promotions.

It was alleged that a promotional event for the drug Crestor was held by Astrazeneca in the

French Riviera and invited physicians to attend and paid for their hotel, flights and other

promotional activities which included tickets to Musical performances. (The Guardian, 2006)

5.Sales and Marketing Practice in Europe

A study published in 2004 by the Institute for Evidence-Based Medicine found that 94% of

the promotional advertisement and brochures being sent to German physicians did not have

the support of clinical evidence included.
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6.Industry

The pharmaceutical industry is a highly competitive business and its success is dependent on

the sales and marketing of each drug. The cost of research and development for each drug is

millions of dollars. In 2005 the research and development expenditure for the

biopharmaceutical industry within Europe and the US was 15,474 million euro. (The Pharma

Industry Figures, 2006). The actual drug discovery and the drug development can take years.

After which, testing and clinical trials are required prior to getting approval by regulatory

boards. After launching the drug the company has much at stake as it has already outlaid

millions of dollars the success of it sales is important factor to the success of the company.

7.Patents and generics

Generally speaking each brand name pharmaceutical product is covered by several patents.

There may be a patent to cover the molecule, drugs use for a given indication, and even the

manufacturing process can be patented. The typical patent life, as established by trade

agreements, is 20 years. In the United States, pharmaceutical patent practices were severely

altered by the Hatch-Waxman Act. This legislation made the entrance of generic competition

easier because it reduced the amount of data needed for FDA approval of generic products.

Generics are not required to complete as much testing as a new branded product, they only

need to prove bioequivalence to the existing product. Generics are approved using the

pathway defined as 505(j) as opposed to the traditional pathway of 505(b1). Due to the

increased competition pharmaceutical products face after the patent expires it is important to

pharmaceutical companies to get maximum return on investment ROI while the product is

still patent protected. To maximize ROI they use tactics such as a large sales force or direct to

consumer advertising (DTC). There is much controversy surrounding each of these practices

and it has led to dozens of lawsuits. These lawsuit typically arise when a group feels that the

promotion is not listed on the package insert. The package insert in pharmaceutical products

contains all the information about a product and is required as part of the new drug

application in the FDA. Legally, only information which appears on the package insert can be

used for promotion by the pharmaceutical company

In 2006 six major drugs were taken off the market due to having patents expire; Zocor

(simvastatin), Pravachol (Pravastatin), Zoloft (sertraline), Ambien (zolpidem), Lamisil

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

8
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



(terbinafine) and Zofran (ondransetron). The generics (copies) of these six drugs alone where

estimated to cost the companies $23 billion dollars.

8.Duty of care

Pharmaceutical companies have a duty to uphold an ethical relationship within the

marketplace. There is a duty of care to the health and safety of all. Issues are raised that as

pharmaceutical companies have a large investment to protect and stakeholders to please how

do we ensure that an ethical standard is upheld.

9.Sales Representative

A pharmaceutical sales representative is the key part within the sales of all drugs. They are

responsible to ensure the healthcare profession is informed of the benefits of the drug along

with the safety and the side effects to assist a healthcare profession as the correct information

and choices to prescribe medication to the patients. The term used is ethical promotion, which

can be described as communication of ethical values to promote their product to the

physician.

10. Increased sales force

Over the last decade the number of sales representatives has increased dramatically.

Pharmaceutical companies believed the most effective way to infiltrate the market were to

increase the sales force. Between 1998 and 2002 the sales force doubled in size in Europe.

(European Pharmaceutical Executive)

11. Decreased face time with physicians

The increase in sales force saturated the market which caused difficulties in either gaining

face time with the physician or having the face time reduced to only a couple of minutes

(Sales force effectiveness, 2006) or to as little as 30 seconds (Mackintosh, 2004) to promote

the company and product key messages effectively. This then increased the competition to

seek time with the physician. With increased competition also saw an increase in gift giving

to reward the physician for time.
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The industry has now realized that this is not an effective strategy and can no longer justify

the ROI, so many companies have announced reforms within its sales force to reduce the

numbers and are looking for new ways to traditional detailing to gain the physicians interest.

12. Gift giving

Gift giving has been a regular practice for so long within the pharmaceutical industry that it

has now become part of the culture. The extent of gift giving has been generous in the past

but now we are seeing a limitation placed gift giving.

13. Resistance from physician

Some physicians have joined an organization No free lunch which asked physicians to make

a pledge to not accept any pharmaceutical companys gifts no matter how large or small. The

members base that gift giving forms relationships, which influences behaviour and creates a

conflict of interest. (No Free Lunch)

14. Ethical sales representative

The sales representative should be able to provide accurate information, without exaggeration

of the capabilities, and be able to inform of the property compound or the mode of action of

the drug and possible side effects.

15. Compliance& Monitoring

 A problem that still exists with the sales representative is that it has been difficult to know

what happens during the sales call. While many companies use a CRM system that the

representative can use to input details from both pre-call and post-call, what really happens

during the few minutes with the physician is difficult to know.

 While the marketing departments made are held accountable for the key messages it markets

there is still a need to ensure that the right messages are being delivered to the healthcare

profession. The ability to monitor the compliance has been difficult while the ability exited to

monitor the pre-call and post-call what happened during the sales call was difficult to know.

 But the pharmaceutical company still needs to monitor what the health physicians are being

told about the drug when the sales representative is out at the visitation. Are the correct

marketing strategies being given? How to ensure an ethical approach is being followed.
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 New technology is now available to allow pharmaceutical companies to monitor compliance

and ensure the message is being delivered in the manner it is intended. E-detailing and

closed-loop marketing solutions are providing a positive monitoring system

 New technology companies such as Skura and Agnitio provide Closed-Loop Marketing

solutions to the industry to assist with compliance and ensure the marketing strategy is being

delivered correctly, which can assist the industry to ensure a duty of care is being followed.

16. Regulations

There have been a number of regulates organization introduced to curve the push to physician

these include. Regulations vary from regions and but they have been similar in reactions.

17. European Federation of Pharmaceutical Industries and Associations (EFPIA)

The EFPIA stipulates that there is a Corporate Social responsibility for the pharmaceutical

industry to recognize and acknowledge the need to act responsibly towards society and the

communities in which it operates.

The EFPIA has also code of practice on the promotion of medicine, which entails the

regulations over many areas of the promotion of medicine. These include events and

hospitality that can be extended by a pharmaceutical, what is conducive. Gifts and

inducements must be inexpensive and provide value to the practice of medicine or pharmacy.

All medical sales representatives must have the adequate training and sufficient scientific

knowledge to provide relevant and precise information about the products. They must also

comply with the requirement of the applicable codes.

18. Other regulatory boards include

 European Medicine Agency EMEA http://www.emea.europa.eu/

 World Health Organization WHO http://www.who.int/en/

 Food and Drug Administration FDA http://www.fda.gov/

 Pharmaceutical Research and Manufactures of America PhRMA http://www.phrma.org/
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Topic Objective:

After reading this topic the student will be able to:

 Discuss legal and ethical requirements regarding the use, dispensing, and administration of

medications.

 Explain how the need for drug control evolved.

 Discuss the poisoning disaster that led to legislation requiring testing for the purity, strength,

effectiveness, safety, and packaging quality of drugs.

 Explain the major points of the thalidomide disaster of 1962.

 List the provisions of the Controlled Substances Act.

 Differentiate between each of the five schedules for controlled substances.

 Define orphan drug and list some examples.

 Discuss the federal regulatory agencies that deal with food, drugs, and disease control.

 Explain which level of government primarily controls pharmacy licensure.

 Define ethics as it relates to pharmacology.

Definition/Overview:

Pharmacology Ethics: The Ethics involved within Pharmaceutical Sales is built from the

organizational ethics, which is a matter of system compliance, accountability and culture. The

ethics formed is based on the legal requirement required by law and regulatory boards, the

law however should be seen as a minimum standard and a higher ethical standard should be

demanded; from pharmaceutical companies have seen these demands by both agency and

public demand across the world. Organizational ethics are used when developing the

marketing and sales strategy to both the public and the healthcare profession of the strategy.

Ethics within pharmaceutical sales has become a matter of public interest over the recent

years and the ethical conduct of the major pharmaceutical company and the industry as a

whole has been scrutinized for unethical behavior within it sales and marketing practice.

Pharmacology Fundamentals: Commit to providing the highest quality science with due

regard for objectivity, integrity and confidentiality. To present scientific and/or professional

opinions with full disclosure of the availability of all supportive data. To uphold all laws,

regulations safety and ethical standards that applies to the welfare of co-workers,

experimental procedures in animals, and the environment. Refrain from making statements of
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professional judgment or becoming involved in situations that are directly or potentially

subject to conflict of interest concerns.

Key Points:

1.Negative Events

The controversy over the ethics pertaining to Pharmaceutical sales began in 2004, after a

series of negative events gained the attention of the media, and soon became a matter of

public interest.

2.Merck & Co

In 2004 the drug Vioxx, which was a drug produced by Merck & Co draws attention and was

withdrawn from the market. Merck & Co voluntarily withdrew the product due to major

concerns about the cardiovascular side effects. The marketing practices of Vioxx also gained

attention with the off-label promotion; there was also a series of allegations made about the

withholding of drug information and also the use of. (Sales Force Effectiveness, 2006)

3.GlaxoSmithKline (GSK)

In 2004, Eliot Splitzer a New York Attorney General launched a lawsuit against

GlaxoSmithKline, for withholding negative information on their drug Paxil (Paroxetine).

Paxil is an antidepressant used for children and adolescents. GSK agreed to a settlement,

which involved the release of post summaries of all clinical trial results to be published on its

corporate website for all approved products. (Sales Force Effectiveness, 2006)

4.Astrazeneca

Allegations were made against Astrazeneca for its use of inappropriate gifts and promotions.

It was alleged that a promotional event for the drug Crestor was held by Astrazeneca in the

French Riviera and invited physicians to attend and paid for their hotel, flights and other

promotional activities which included tickets to Musical performances. (The Guardian, 2006)
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5.Sales and Marketing Practice in Europe

A study published in 2004 by the Institute for Evidence-Based Medicine found that 94% of

the promotional advertisement and brochures being sent to German physicians did not have

the support of clinical evidence included.

6.Industry

The pharmaceutical industry is a highly competitive business and its success is dependent on

the sales and marketing of each drug. The cost of research and development for each drug is

millions of dollars. In 2005 the research and development expenditure for the

biopharmaceutical industry within Europe and the US was 15,474 million euro. (The Pharma

Industry Figures, 2006). The actual drug discovery and the drug development can take years.

After which, testing and clinical trials are required prior to getting approval by regulatory

boards. After launching the drug the company has much at stake as it has already outlaid

millions of dollars the success of it sales is important factor to the success of the company.

7.Patents and generics

Generally speaking each brand name pharmaceutical product is covered by several patents.

There may be a patent to cover the molecule, drugs use for a given indication, and even the

manufacturing process can be patented. The typical patent life, as established by trade

agreements, is 20 years. In the United States, pharmaceutical patent practices were severely

altered by the Hatch-Waxman Act. This legislation made the entrance of generic competition

easier because it reduced the amount of data needed for FDA approval of generic products.

Generics are not required to complete as much testing as a new branded product, they only

need to prove bioequivalence to the existing product. Generics are approved using the

pathway defined as 505(j) as opposed to the traditional pathway of 505(b1). Due to the

increased competition pharmaceutical products face after the patent expires it is important to

pharmaceutical companies to get maximum return on investment ROI while the product is

still patent protected. To maximize ROI they use tactics such as a large sales force or direct to

consumer advertising (DTC). There is much controversy surrounding each of these practices

and it has led to dozens of lawsuits. These lawsuit typically arise when a group feels that the

promotion is not listed on the package insert. The package insert in pharmaceutical products

contains all the information about a product and is required as part of the new drug
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application in the FDA. Legally, only information which appears on the package insert can be

used for promotion by the pharmaceutical company

In 2006 six major drugs were taken off the market due to having patents expire; Zocor

(simvastatin), Pravachol (Pravastatin), Zoloft (sertraline), Ambien (zolpidem), Lamisil

(terbinafine) and Zofran (ondransetron). The generics (copies) of these six drugs alone where

estimated to cost the companies $23 billion dollars.

8.Duty of care

Pharmaceutical companies have a duty to uphold an ethical relationship within the

marketplace. There is a duty of care to the health and safety of all. Issues are raised that as

pharmaceutical companies have a large investment to protect and stakeholders to please how

do we ensure that an ethical standard is upheld.

9.Sales Representative

A pharmaceutical sales representative is the key part within the sales of all drugs. They are

responsible to ensure the healthcare profession is informed of the benefits of the drug along

with the safety and the side effects to assist a healthcare profession as the correct information

and choices to prescribe medication to the patients. The term used is ethical promotion, which

can be described as communication of ethical values to promote their product to the

physician.

10. Increased sales force

Over the last decade the number of sales representatives has increased dramatically.

Pharmaceutical companies believed the most effective way to infiltrate the market were to

increase the sales force. Between 1998 and 2002 the sales force doubled in size in Europe.

(European Pharmaceutical Executive)

11. Decreased face time with physicians

The increase in sales force saturated the market which caused difficulties in either gaining

face time with the physician or having the face time reduced to only a couple of minutes

(Sales force effectiveness, 2006) or to as little as 30 seconds (Mackintosh, 2004) to promote
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the company and product key messages effectively. This then increased the competition to

seek time with the physician. With increased competition also saw an increase in gift giving

to reward the physician for time.

The industry has now realized that this is not an effective strategy and can no longer justify

the ROI, so many companies have announced reforms within its sales force to reduce the

numbers and are looking for new ways to traditional detailing to gain the physicians interest.

12. Gift giving

Gift giving has been a regular practice for so long within the pharmaceutical industry that it

has now become part of the culture. The extent of gift giving has been generous in the past

but now we are seeing a limitation placed gift giving.

13. Resistance from physician

Some physicians have joined an organization No free lunch which asked physicians to make

a pledge to not accept any pharmaceutical companys gifts no matter how large or small. The

members base that gift giving forms relationships, which influences behaviour and creates a

conflict of interest. (No Free Lunch)

14. Ethical sales representative

The sales representative should be able to provide accurate information, without exaggeration

of the capabilities, and be able to inform of the property compound or the mode of action of

the drug and possible side effects.

15. Compliance& Monitoring

 A problem that still exists with the sales representative is that it has been difficult to know

what happens during the sales call. While many companies use a CRM system that the

representative can use to input details from both pre-call and post-call, what really happens

during the few minutes with the physician is difficult to know.

 While the marketing departments made are held accountable for the key messages it markets

there is still a need to ensure that the right messages are being delivered to the healthcare
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profession. The ability to monitor the compliance has been difficult while the ability exited to

monitor the pre-call and post-call what happened during the sales call was difficult to know.

 But the pharmaceutical company still needs to monitor what the health physicians are being

told about the drug when the sales representative is out at the visitation. Are the correct

marketing strategies being given? How to ensure an ethical approach is being followed.

 New technology is now available to allow pharmaceutical companies to monitor compliance

and ensure the message is being delivered in the manner it is intended. E-detailing and

closed-loop marketing solutions are providing a positive monitoring system

 New technology companies such as Skura and Agnitio provide Closed-Loop Marketing

solutions to the industry to assist with compliance and ensure the marketing strategy is being

delivered correctly, which can assist the industry to ensure a duty of care is being followed.

16. Regulations

There have been a number of regulates organization introduced to curve the push to physician

these include. Regulations vary from regions and but they have been similar in reactions.

17. European Federation of Pharmaceutical Industries and Associations (EFPIA)

The EFPIA stipulates that there is a Corporate Social responsibility for the pharmaceutical

industry to recognize and acknowledge the need to act responsibly towards society and the

communities in which it operates.

The EFPIA has also code of practice on the promotion of medicine, which entails the

regulations over many areas of the promotion of medicine. These include events and

hospitality that can be extended by a pharmaceutical, what is conducive. Gifts and

inducements must be inexpensive and provide value to the practice of medicine or pharmacy.

All medical sales representatives must have the adequate training and sufficient scientific

knowledge to provide relevant and precise information about the products. They must also

comply with the requirement of the applicable codes.

18. Other regulatory boards include

 European Medicine Agency EMEA http://www.emea.europa.eu/

 World Health Organization WHO http://www.who.int/en/

 Food and Drug Administration FDA http://www.fda.gov/
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 Pharmaceutical Research and Manufactures of America PhRMA http://www.phrma.org/

Topic : Dispensing Prescription, Terminology, And Abbreviations

Topic Objective:

After reading this topic the student will be able to:

 Explain abbreviations used in pharmacology.

 Describe how drugs are named.

 Describe five sources of drug derivation.

 Explain preparations of oral drugs.

 Define solid drug forms.

 Describe topical drugs.

 Explain gaseous drugs.

 List seven component parts of a prescription.

 Define standing orders.

Definition/Overview:

Prescription: A prescription (℞) is a health-care program implemented by a physician or

other qualified healthcare practitioner in the form of instructions that govern the plan of care

for an individual patient. Prescriptions may include orders to be performed by a patient,

caretaker, nurse, pharmacist or other therapist. Prescriptions are often written, though they

may be typed into a computerized physician order entry system or issued verbally to the

patient, a nurse, a pharmacist or other therapist. Prescriptions have legal implications, as they

may indicate that the prescriber takes responsibility for the clinical care of the patient and in

particular for monitoring efficacy and safety.

Pharmacology Abbreviations: Abbreviations are widely used in the health care field as

shortcuts in writing directions for administration of medications and directions to perform

activities. If used, standard abbreviations should be used. If handwritten, then extreme

caution should be taken in writing and interpreting what it written. Client safety can be

critically compromised by incorrect interpretation of abbreviations. However, sometimes

non-standard abbreviations are used, and, as it is with any doctor's order, it is the nurse's
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responsibility to interpret correctly. One should also know what the institution's policies and

protocols regarding use of abbreviations are.

Key Points:

Format and definition

Prescriptions are either entered into a Computerized Physician Order Entry system,

handwritten on preprinted prescription forms that are assembled into pads, or alternatively

printed onto similar forms using a computer printer. Preprinted on the form is text that

identifies the document as a prescription, the name and address of the prescribing

provider and any other legal requirement such as a registration number (e.g. DEA

Number in the United States). Unique for each prescription is the name of the patient. In

the United Kingdom the patient's name and address must also be recorded. Each

prescription is dated and some jurisdictions may place a time limit on the prescription.

There is the specific "recipe" of the medication and the directions for taking it. Finally

there is the doctor's signature.

The symbol "Rx" meaning "prescription" is a transliteration of a symbol resembling a capital

R with a cross on the diagonal.

There are various theories about the origin of this symbol - some note its similarity to the Eye

of Horus, others to the ancient symbol for Jupiter, both gods whose protection may have been

sought in medical contexts. Alternatively, it may be intended as an abbreviation of the Latin

"recipe", the imperative form of "recipere", "to take", and it is quite possible that more than

one of these factors influenced its form. Literally, "Recipe" means simply "Take...." and

when a doctor writes a prescription beginning with "Rx", he or she is completing the

command. This was probably originally directed at the pharmacist who needed to take a

certain amount of each ingredient to compound the medicine, rather than at the patient who

must "take" the medicine, in the sense of consuming it.

The word "prescription" can be decomposed into "pre" and "script" and literally means, "to

write before" a drug can be prepared. Those within the industry will often call prescriptions

simply "scripts".
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1.Contents of the prescription

Both pharmacists and prescribers are regulated professions in most jurisdictions. A

prescription as a communications mechanism between them is also regulated and is a legal

document. Regulations may define what constitutes a prescription, the contents and format of

the prescription (including the size of the piece of paper - see Exhibit C paragraph 10) and

how prescriptions are handled and stored by the pharmacist. Many jurisdictions will now

allow faxed or phone prescriptions containing the same information.

Drug companies use direct-to-prescriber advertising in an effort to convince prescribers to

dispense as written with brand-name products rather than generic drugs.

Many brand name drugs have less expensive generic drug substitutes that are therapeutically

equivalent. Prescriptions will also contain instructions on whether the prescriber will allow

the pharmacist to substitute a generic version of the drug. This instruction is communicated in

a number of ways. In some jurisdictions, the preprinted prescription contains two signature

lines: one line has "dispense as written" printed underneath; the other line has "substitution

permitted" underneath. Some have a preprinted box "dispense as written" for the prescriber to

check off (but this is easily checked off by anyone with access to the prescription). Other

jurisdictions the protocol is for the prescriber to handwrite one of the following phrases:

"dispense as written", "DAW", "brand necessary", "do not substitute", "no substitution",

"medically necessary", "do not interchange".

As a guideline, pediatric prescriptions should include the age of the child if the patient is less

than twelve and the age and months if less than five. (In general, including the age on the

prescription is helpful.) In some jurisdictions, it may be a legal requirement to include the age

of child on the prescription. Adding the weight of the child is also helpful.

Prescriptions often have a "label" box. When checked, pharmacist is instructed to label the

medication. When not checked, the patient only receives instructions for taking the

medication and no information about the prescription itself.

Some prescribers further inform the patient and pharmacist by providing the indicator for the

medication; i.e. what is being treated. This assists the pharmacist in checking for errors as

many common medications can be used for multiple medical conditions.
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Some prescriptions will specify whether and how many "repeats" or "refills" are allowed; that

is whether the patient may obtain more of the same medication without getting a new

prescription from the doctor. Regulations may restrict some types of drugs from being

refilled.

In group practices, the preprinted portion of the prescription may contain multiple prescribers'

names. Prescribers typically circle themselves to indicate who is prescribing or there may be

a checkbox next to their name.

2.Handling of the prescription

 When filled by a pharmacist, as a matter of business practice, the pharmacist may write

certain information right on the prescription. This may also be mandated by legislatio).

Information such as the actual manufacturer of the drug and the date the medication was

dispensed may be written right onto the prescription. Legislation may require the pharmacist

sign the prescription. In computerized pharmacies, all such information is printed and stapled

to the prescription. Sometimes such information is printed onto labels and the labels affixed

right onto the prescription.

 When filled by the pharmacist, prescriptions are typically assigned a "prescription number"

(often abbreviated "Rx#" in the US) that is unique to the pharmacy that filled the prescription.

The prescription number is written right on the prescription by the pharmacist. The

prescription number has the practical purpose of uniquely identifying the prescription later on

while filed (both manual and electronic). The prescription number is also put on the label on

the dispensed medication. The patient may be required to reference the prescription number

for refills and drug insurance claims. There may also be a legal requirement for prescription

numbers for subsequent identification purposes.

 As a legal document, some jurisdictions will mandate the archiving of the original paper

prescription in the pharmacy. Often the patient cannot take the original prescription with

them. Some jurisdictions may entitle patients to a copy. The retention period varies but can

be as long as six years. See Exhibit B for sample legislation governing the archiving of

prescriptions. Once the retention period has passed, privacy legislation may dictate what can

be done with the original paper prescription. Legislation may also dictate what happens to the

prescriptions if the pharmacy closes or is sold. For example, if the pharmacy goes out of

business, the pharmacist may be required to return the prescription to the patient, to the next

closest pharmacy or to the governing body for pharmacists.
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 Prescriptions for non-narcotic drugs may also be "transferred" from one pharmacy to another

for subsequent repeats to be dispensed from another pharmacy. The physical piece of paper

that is the prescription is not transferred, but all the information on it is transferred from one

pharmacy to another. Legislation may dictate the protocol by which the transfer occurs and

whether the transfer needs to be noted on the original paper prescription.

 It is estimated that 3 billion (3 thousand million) prescriptions were written in the United

States in 2002. This number has grown from 1.5 billion in 1989 and is expected to continue

to grow.

3.Forgeries, thefts and prevention

 Prescriptions are sometimes forged because many narcotics are cheaper and safer as

prescription drugs than as street drugs. Forgery takes many forms: Prescription pads are

sometimes stolen, amounts may be altered on legitimate prescriptions, call back numbers may

be falsified and phoned or faxed prescriptions faked.

 Some doctors will use prescription pads that contain similar security measures as checks to

make photocopying prescriptions harder. These security measures may be mandated by

lawsee Exhibit C for sample legal specifications. Legislation may mandate that only certain

printers may print prescriptions. New Jersey, for example, requires that only state approved

printers may be used to print official "New Jersey Prescription Blanks." (See Exhibit E.)

Prescribers can make it harder for amount forgeries by writing out the amounts in words.

Again, this may be mandated by law.

 Some jurisdictions help control stolen prescriptions by requiring special "triplicate

prescriptions" for certain classes of drugs. Blank triplicates are only available from the

regulating agency and are individually numbered. The doctor retains a copy, the second and

third copies are given to the patient to give to the pharmacist. The pharmacist retains the

second copy and the third copy is submitted to the regulating agency. The regulating agency

can issue lists of stolen prescriptions that pharmacists can check. In this example, the

prescription's validity is further limited to 72 hours from issuance. This system also has the

further benefit of managing "double doctoring" where patients visit multiple doctors to get

prescriptions. California has recently replaced tripicate forms with new forms that are

impossible to photocopy or fax: the background is printed with repetitions of the word void in

a color that shows up as black on a photocopy.
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 States have various laws making theft of prescription blanks or forgery of prescriptions

criminal offenses and/or providing special treatment for these offenses (for Example N.J.

Stat. 2C:21-1. making forgery of a prescription blank a third degree rather than fourth degree

offense).

 When forgery is suspected, pharmacists will call the doctor to verify the prescription. Forged

prescriptions are no longer considered medical documents and doctor-patient confidentiality

rules no longer apply.

4.Writing prescriptions

Who can write prescriptions?

Who can issue prescriptions is governed by local legislation. In the Unites States physicians,

veterinarians, dentists, and podiatrists have full prescribing power. In addition, pharmacists

are allowed to prescribe in most states through the use of a drug formulary, and in some states

as independent prescribers. In all states, optometrists prescribe medications to treat certain

eye diseases, and also issue spectacle and contact lens prescriptions for corrective eyewear.

States allow mid-level practitioners different prescription privileges. Physician assistants

(also known as physician associates or PAs), nurse practitioners (also known as advance

practice nurses or NPs), currently represent the spectrum of mid-level practitioners. Each

state regulates what prescription powers members of the above group are allowed. Advance

practice nurses and physician assistants have some form of prescriptive authority in all 50

states. Registered pharmacists, too, have limited prescriptive authority in only 6 states.

Several states have passed RxP legislation, allowing clinical psychologists (PhD's or PsyD's)

who have also undergone specialized training in script-writing to prescribe a limited number

of drugs to treat emotional and mental disorders.

5.Legibility of prescriptions

Prescriptions, when handwritten, are notorious for being often illegible (5% according to an

Irish study ). In the US, "doctors' sloppy handwriting kills more than 7,000 people annually",

"according to a July 2006 report from the National Academies of Science's Institute of

Medicine (IOM)". Contrary to popular belief, pharmacists do not have special deciphering

skills. When in doubt, they call the doctor. At other times, even though some of the individual

letters are illegible, the position of the legible letters and length of the word is sufficient to
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distinguish the medication based on the knowledge of the pharmacist. For doctors that the

pharmacist deals with regularly, they learn to read the doctor's handwriting. Patients are

advised to ensure that the prescription is legible before leaving the doctor's office. Some

jurisdictions have made legible prescriptions a law (e.g. Florida). Some have advocated the

elimination of handwritten prescriptions altogether and computer printed prescriptions are

becoming increasingly common in some places.

6.Conventions for avoiding ambiguity

 Over the years, prescribers have developed many conventions for prescription-writing, with

the goal of avoiding ambiguities or misinterpretation. These include:

 Careful use of decimal points to avoid ambiguity:

 Avoiding unnecessary decimal points: a prescription will be written as 5 mL instead of 5.0

mL to avoid possible misinterpretation of 5.0 as 50.

 Always using zero prefix decimals: e.g. 0.5 instead of .5 to avoid misinterpretation of .5 as 5.

 Avoiding trailing zeros on decimals: e.g. 0.5 instead of .50 to avoid misinterpretation of .50

as 50.

 Avoiding decimals altogether by changing the units: 0.5 g is less easily confused when

written as 500 mg.

 "mL" is used instead of "cc" or "cm" even though they are technically equivalent to avoid

misinterpretation of 'c' as '0' or the common medical abbreviation for "with" (the Latin

"cum"), which is written as a 'c' with a bar above the letter. Further, cc could be

misinterpreted as "c.c.", which is an uncommonly used abbreviation for "take with meals"

(the Latin "cum cibum").

 Directions written out in full in English (although some common Latin abbreviations are

listed below).

 Quantities given directly or implied by the frequency and duration of the directions.

 Where the directions are "as needed", the quantity should always be specified.

 Where possible, usage directions should specify times (7 am, 3 pm, 11 pm) rather than simply

frequency (3 times a day) and especially relationship to meals for orally consumed

medication.

 The use of permanent ink.

 Avoiding unspecified prn or "as needed" instructionsinstead, specific limits and indicators are

provided e.g. "every 3 hours prn pain".
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 For refills, the minimum duration between repeats and number of repeats should be specified.

 Providing the indication for all prescriptions even when obvious to the prescriber, so that the

pharmacist may identify possible errors.

 Avoiding units such as "teaspoons" or "tablespoons".

 Writing out numbers as words and numerals ("dispense #30 (thirty)") as in a bank draft or

cheque.

 The use of apothecary/avoirdupois units and symbols of measure -- pints (O), ounces (℥),

drams (ℨ), scruples (℈), grains (gr), and minims (♏) -- is discouraged given the potential for

confusion. For example, the abbreviation for a grain ("gr") can be confused with the gram,

abbreviated g, and the symbol for minims (♏), which looks almost identical to an 'm', can be

confused with micrograms or meters. Also, the symbols for ounce (℥) and dram (ℨ) can easily

be confused with the numeral '3', and the symbol for pint (O) can be easily read as a '0'.

Given the potential for errors, metric equivalents should always be used.

 The use of the degree symbol (), which is commonly used as an abbreviation for hours (e.g.,

"q 2-4" for every 2 - 4 hours), should not be used, since it can be confused with a '0'. Further,

the use of the degree symbol for primary, secondary, and tertiary (1, 2, and 3) is discouraged,

since the former could be confused with quantities (i.e. 10, 20 and 30, respectively).

7.Abbreviations

See list of abbreviations used in medical prescriptions. Many abbreviations are derived from

Latin phrases. Hospital pharmacies have more abbreviations, some specific to the hospital.

Different jurisdictions follow different conventions on what is abbreviated or not.

Prescriptions that don't follow area conventions may be flagged as possible forgeries.

Some abbreviations which are ambiguous, or which in their written form might be confused

with something else, are not recommended and should be avoided. These are included in a

separate list in Appendix 1. However, all abbreviations carry an increased risk for confusion

and misinterpretation and should be used cautiously.
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8.Non prescription drug prescriptions

Prescriptions are also used for things that are not strictly regulated as a prescription drug.

Prescribers will often give non-prescription drugs out as prescriptions because drug benefit

plans may reimburse the patient only if the over-the-counter medication is taken under the

direction of a doctor. Conversely, if a medication is available over-the-counter, doctors may

ask patients if they want it as a prescription and possibly incur a pharmacist's dispensing fee

or whether they want to get it themselves at a lower price. If the patient wants the medication

not under prescription, the prescriber is usually careful to give the medication name to the

patient on a blank piece of paper to avoid any confusion with a prescription. This is applied to

non-medications as well. For example, crutches, and registered massage therapy may be

reimbursed under some health plans, but only if given out by a prescriber as a prescription.

Prescribers will often use blank prescriptions as general letterhead. A "doctor's note" for

absent days from school or work for minor illnesses will often be written on a blank

prescription.

Legislation may define certain equipment as "prescription devices". Such prescription

devices can only be used under the supervision of authorized personnel and such

authorization is typically documented using a prescription. Examples of prescription devices

include dental cement (for affixing braces to tooth surfaces), various prostheses, gut sutures,

sickle cell tests, cervical cap and ultrasound monitor.

In some jurisdictions, hypodermic syringes are in a special class of their own, regulated as

illicit drug use accessories separate from regular medical legislation. Such legislation will

often specify a prescription as the means by which one may legally possess syringes.

9.Related usage of the term prescription

Prescription may also be used as a short form for prescription drugs to distinguish from over-

the-counter drugs. It may also be used in reference to the entire system of controlling drug

distribution (as opposed to illicit drugs). "Prescription" is often used as a metaphor for

healthy directions from authority. A "green prescription" is direction from a doctor to a

patient for exercise and healthy diet.
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10. History

The concept of prescriptions dates back to the beginning of history. So long as there were

medications and a writing system to capture directions for preparation and usage, there were

prescriptions.

Modern prescriptions are actually "extemporaneous prescriptions" from the Latin (ex

tempore) for "at/from time. "Extemporaneous" means the prescription is written on the spot

for a specific patient with a specific ailment. This is distinguished from a non-

extemporaneous prescription which is a generic recipe for a general ailment. Modern

prescriptions evolved with the separation of the role of the pharmacists from that of the

physician . Today the term "extemporaneous prescriptions" is reserved for "compound

prescriptions" which requires the pharmacist to mix or "compound" the medication in the

pharmacy for the specific needs of the patient.

Predating modern legal definitions of a prescription, a prescription traditionally is composed

of four parts: a "superscription", "inscription", "subscription" and "signature".

The superscription section contains the date of the prescription and patient information

(name, address, age, etc). The symbol "Rx" separates the superscription from the inscriptions

sections. In this arrangement of the prescription, the "Rx" is a symbol for recipe or literally

the imperative "take." This is an exhortation to the pharmacist by the doctor, "I want the

patient to have the following medication" - in other words, "take the following components

and compound this medication for the patient."

The inscription section defines what the medication is. The inscription section is further

composed of one or more of:

 a "basis" or chief ingredient indended to cure (curare)

 an "adjuvant" to assist its action and make it cure quickly (cito)

 a "corrective" to prevent or lessen any undesirable effect (tuto)

 a "vehicle" or "excipient" to make it suitable for administration and pleasant to the patient

(jucunde)

 The "subscription" section contains dispensing directions to the pharmacist. This may be

compounding instructions or quantities.
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 The "signature" section contains directions to the patient and is often abbreviated "Sig." or

"Signa." It also obviously contains the signature of the prescribing doctor though the word

"signature" has two distinct meanings here and the abbreviations are sometimes used to avoid

confusion.

 Thus sample prescriptions in modern textbooks are often presented as:

 Rx: medication

 Disp.: dispensing instructions

 Sig.: patient instructions

11. Future directions of prescriptions

As a prescription is nothing more than information among a prescriber, pharmacist and

patient, information technology can be applied to it. Existing information technology is

adequate to print out prescriptions. Medical information systems in some hospitals do away

with prescriptions within the hospital. There are proposals to securely transmit the

prescription from the prescriber to the pharmacist using smartcards and the internet. In the

UK a project called the Electronic Transfer of Prescriptions (ETP) within the National

Programme for IT (NPfIT) is currently piloting such a scheme between prescribers and

pharmacies.

Within computerized pharmacies, the information on the piece of paper that is the

prescription is captured immediately. Thereafter, the prescription is simply an entry within

the pharmacy's information system and the paper prescription is stored for legal reasons only.

Topic : Administration Of Medications

Topic Objective:

After reading this topic the student will be able to:

 Summarize patient assessment factors that have an impact on medication administration.

 Identify the seven rights of drug administration.

 Discuss some causes of medication errors.

 Explain the universal policy to be observed if a medication error is detected.

 Summarize the guidelines for reducing medication errors.

 List and describe the various routes of medication administration.
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 Identify equipment and supplies required for parenteral administration of medications.

 Define terms related to needles used in the parenteral administration of medications.

 Identify sites used for intradermal, subcutaneous, and intramuscular injections.

 Explain how to administer an intradermal, a subcutaneous, or an intramuscular injection.

Definition/Overview:

Medication: Medication, also referred to as medicine, is usually a drug or any other

substance used to prevent or cure disease or to relieve pain, anxiety or any form of perceived

discomfort, such as hunger. Medication is often used to mean the act of administering

medicines or drugs. Other synonyms include pharmacotherapy, pharmacotherapeutics, and

drug treatment.

Drug Administration: The administration of drugs with therapeutic intention, usually

characterizes and distinguishes the practice of Medicine (and the Medical Specialties) from

the art of Surgery (and its derived Surgical Specialties). This practical (more than theoretical)

distinction if deeply rooted in the History of Medicine. The science of administering drugs to

humans in the clinical setting is termed clinical pharmacology. The emphasis on drug

treatment plays an essential role in distinguishing medical from surgical practice and patient

practice.

Key Points:

1.Medication Administration Record

A Medication Administration Record or MAR is the report that serves as a legal record of the

drugs administered to a patient at a facility by a nurse or other healthcare professional. The

nurse or healthcare professional signs off on the record at the time that the drug or device is

administered. This report also documents that appropriate therapy is provided to the patient.

They are commonly referred to as a drug chart.

The actual chart varies from hospital to hospital and country to country. However they are

typically of the format:

 Administrative/Demographics
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 Patient Name (often Surname, First name or similar)

 Patient Medical Record Number

 Ward +/- bed number

 Treating team details

 Allergies

 Other, variable - weight, special diet, oxygen therapy, application time of topical local

anesthetic e.g. EMLA

 Prescription Details

 Drug name

 Dosage strength

 Route

 Frequency

 Prescribing doctor details, signature

 Day by day chart where careers/nurses administering medications can sign when medication

has been given

2.Medication Errors

A medication error is "any preventable event that may cause or lead to inappropriate

medication use or patient harm while the medication is in the control of the health care

professional, patient, or consumer. Such events may be related to professional practice, health

care products, procedures, and systems, including prescribing; order communication; product

labeling, packaging, and nomenclature; compounding; dispensing; distribution;

administration; education; monitoring; and use."

3.Preventing Medication Errors

A medication error is any preventable event that may cause or lead to inappropriate

medication use or harm to a patient. Since 2000, the Food and Drug Administration (FDA)

has received more than 95,000 reports of medication errors. FDA reviews reports that come

to MedWatch, the agency's adverse event reporting program. "These reports are voluntary, so

the number of actual medication errors is believed to be higher," says Carol Holquist, R.Ph.,

Director of the Division of Medication Error Prevention in FDA's Center forDrug Evaluation

and Research. FDA works with many partners to track medication errors, including the U.S.

Pharmacopeia (USP) and the Institute for Safe Medication Practices (ISMP). "Every report
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received through the USP/ISMP Voluntary Medication Error Reporting Program (MERP)

automatically gets sent to FDA's MedWatch program," says Mike Cohen, R.Ph., Sc.D.,

President of ISMP. "It takes a cooperative approach to monitor errors, evaluate them, and

educate the public about strategies to keep errors from happening again."

Topic : Basic Mathematics

Topic Objective:

After reading this topic the student will be able to:

 Describe the difference between Arabic numbers and Roman numerals.

 Convert an improper fraction to a mixed fraction.

 Add fractions having the same denominator.

 Subtract fractions having the same denominator.

 Multiply fractions and mixed fractions.

 Divide fractions and mixed fractions.

 Add, subtract, multiply, and divide decimals.

 Define ratios, proportions, and percents.

Definition/Overview:

Denominator: The part of a fraction that is below the line and that functions as the divisor of

the numerator (number above the line)

Common fraction: A fraction that represents equal parts of a whole; sub-classified as proper,

improper, mixed, and complex.

Mathematics: Mathematics is the body of knowledge centered on such concepts as quantity,

structure, space, and change, and also the academic discipline that studies them. Benjamin

Peirce called it "the science that draws necessary conclusions". Other practitioners of

mathematics maintain that mathematics is the science of pattern, and that mathematicians

seek out patterns whether found in numbers, space, science, computers, imaginary

abstractions, or elsewhere. Mathematicians explore such concepts, aiming to formulate new

conjectures and establish their truth by rigorous deduction from appropriately chosen axioms

and definitions.
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Abstract and logical reasoning: Through the use of abstraction and logical reasoning,

mathematics evolved from counting, calculation, measurement, and the systematic study of

the shapes and motions of physical objects. Knowledge and use of basic mathematics have

always been an inherent and integral part of individual and group life. Refinements of the

basic ideas are visible in mathematical texts originating in the ancient Egyptian,

Mesopotamian, Indian, Chinese, Greek and Islamic worlds. Rigorous arguments first

appeared in Greek mathematics, most notably in Euclid's Elements. The development

continued in fitful bursts until the Renaissance period of the 16th century, when mathematical

innovations interacted with new scientific discoveries, leading to an acceleration in research

that continues to the present day.

Today, mathematics is used throughout the world in many fields, including natural science,

engineering, medicine, and the social sciences such as economics. Applied mathematics, the

application of mathematics to such fields, inspires and makes use of new mathematical

discoveries and sometimes leads to the development of entirely new disciplines.

Mathematicians also engage in pure mathematics, or mathematics for its own sake, without

having any application in mind, although applications for what began as pure mathematics

are often discovered later.

Ratio: A ratio is a relationship with respect to relative size between two quantities of the

same kind. A number of people to a number of people; an amount of money to an amount of

money; a distance to a distance.

Key Points:

1.Concept of Number

The concept of number is the most basic and fundamental in the world of science and

mathematics. Yet a satisfactory answer to what a number is was attained only in 1884 A.D.

by Gottlob Freg, the founder of modern mathematical logic. His answer remained unknown

to the world until Bertrand Russell, the English mathematician and logician, in his attempt to

base all of mathematics in terms of the concept of sets, rediscovered the concept of number.

The concept of number is associated with the concept of a "set." As of 2005 A.D., mankind

possessed two ways of explaining the concept of number. One was the Von Neuman method

and the other the Freg concept.
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2.Decimal Notation

The decimal notation, or notation in any other base, is one of the milestones of human

thought. All these notations are based on the "positional principle."

3.Continued Fraction

A number is usually written down using the place-value system. There are other systems. One

such system is Continued Fractions. Let us look at how rational fractions and irrational

numbers can be represented as continued fractions.

4.Multiply Fraction

Simplify the fractions if not in lowest terms. Multiply the numerators of the fractions to get

the new numerator. Multiply the denominators of the fractions to get the new denominator.

5.Mixed Fraction

Fractions consist of two numbers. The top number is called the numerator. The bottom

number is called the denominator.

Topic : Measurement Systems And Their Equivalents

Topic Objective:

After reading this topic the student will be able to:

 Name the basic units of the metric system for weight, volume, and length.

 Understand metric abbreviations used in the pharmacy and clinical settings.

 Identify major apothecary and household measurement system units.

 Discuss milliequivalents and international units.

 Convert units of measure to equivalent units of measure within the same system of

measurement.

 Recognize the difference between the Celsius and Fahrenheit temperature scales.
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Definition/Overview:

System of Measurement: A system of measurement is a set of units which can be used to

specify anything which can be measured and were historically important, regulated and

defined because of trade and internal commerce. Scientifically, when later analyzed, some

quantities are designated as fundamental units meaning all other needed units can be derived

from them, whereas in the early and most historic eras, the units were given by fiat by the

ruling entities and were not necessarily well inter-related or self-consistent.

Metric system: Most common, most accurate, and safest system of measurement based on

the decimal system

International units: Units standardized by an international agreement; used to show the

amount of drug required to produce a certain effect

Gram: The unit of weight of the metric system (equivalent to 15.432358 grains)

Meter: The unit of length of the metric system (equivalent to 39.37007874 inches)

Key Points:

1.Measurements Of quantities

Later science developments showed that either electric charge or electric current must be

added to complete the minimum set of fundamental quantities by which all other metrological

units may be defined. Other quantities, such as power, speed, etc. are derived from the

fundamental set; for example, speed is distance divided by time. Historically a wide range of

units were used for the same quantity; for example, in several cultural settings, length was

measured in inches, feet, yards, fathoms, rods, chains, furlongs, miles, nautical miles, stadia,

leagues, with conversion factors which are not simple powers of ten or even always simple

fractions within a given customary system.

Nor were they necessarily the same units (or equal units) between different members of

similar cultural backgrounds, the British Empire no longer owned the United States, and of

the later British derived societies about half repudiated the British Crown just like the United

States did a century-and-a-half earlier. It must be understood by the modern reader that
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historically, measurement systems were perfectly adequate within their own cultural milieu,

and the understanding that a better more universal system (based on more rationale and

fundamental units) only gradually spread with the maturation and appreciation of the rigor

characteristic of Newtonian physics. Moreover, changing one's measurement system has real

fiscal and cultural costs.

2.Metric and other systems

In the metric system and other recent systems, a single basic unit is used for each

fundamental quantity. Often secondary units (multiples and submultiples) are used which

convert to the basic units by multiplying by powers of ten, i.e., by simply moving the decimal

point. Thus the basic metric unit of length is the meter or meter; a distance of 1.234 m is

1234.0 millimeters, or 0.001234 kilometers.

3.Metric system units

 Metric systems of units have evolved since the adoption of the first well-defined system in

France in 1791. During this evolution the use of these systems spread throughout the world,

first to the non-English-speaking countries, and more recently to the English speaking

countries.

 Multiples and submultiples of metric units are related by powers of ten; the names for these

are formed with prefixes. This relationship is compatible with the decimal system of numbers

and it contributes greatly to the convenience of metric units.

 In the early metric system there were two fundamental or base units, the metre and the gram,

for length and mass. The other units of length and mass, and all units of area, volume, and

compound units such as density were derived from these two fundamental units.

 Mesures usuelles (French for customary measurements) were a system of measurement

introduced to act as compromise between the metric system and traditional measurements. It

was used in France from 1812 to 1839.

4.Variations in metric system

A number of variations on the metric system have been in use. These include gravitational

systems, the centimeter-gram-second systems (cgs) useful in science, the meter-tonne-second
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system (mts) once used in the USSR and the meter-kilogram-second system of units (mks)

most commonly used today.

The current international standard metric system is the International System of Units (Systme

international d'units or SI) It is an mks system based on the meter, kilogram and second as

well as the Kelvin, ampere, candela, and mole.

The SI includes two classes of units which are defined and agreed internationally. The first of

these classes are the seven SI base units for length, mass, time, temperature, electric current,

luminous intensity and amount of substance. The second of these are the SI derived units.

These derived units are defined in terms of the seven base units. All other quantities (e.g.

work, force, power) are expressed in terms of SI derived units.

5.Imperial and U.S. customary units

Both the Imperial units and U.S. customary units derive from earlier English units. Imperial

units were mostly used in the British Commonwealth and the former British Empire. They

are still used in common household applications to some extent and so are also sometimes

called common units, but have now been mostly replaced by the metric system in

commercial, scientific, and industrial applications.

Contrarily, however, U.S. customary units are still the main system of measurement in the

United States. While some steps towards metrication have been made (mainly in the late

1960s and early 1970s), the customary units have a strong hold due to the vast industrial

infrastructure and commercial development. The effort is proceeding slowly due to the

overwhelming financial cost of converting the existing infrastructure. U.S. companies which

trade internationally are more likely to use the metric system due to international standards

and certifications such as ISO9000. The metric system is preferred in certain fields such as

science, medicine and technology. The building profession uses US customary units, though

architects working internationally are increasingly adapting to the metric system.

6.Natural units

Natural units are physical units of measurement defined in terms of universal physical

constants in such a manner that some chosen physical constants take on the numerical value

of one when expressed in terms of a particular set of natural units. Natural units are natural
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because the origin of their definition comes only from properties of nature and not from any

human construct. Various systems of natural units are possible. Below are listed some

examples.

 Geometric unit systems are useful in relativistic physics. In these systems the base physical

units are chosen so that the speed of light and the gravitational constant are set equal to unity.

 Planck units are a form of geometric units obtained by also setting Boltzmann's constant, the

Coulomb force constant and Dirac's constant to unity. They might be considered unique in

that they are based only on properties of free space rather than any prototype, object or

particle.

 Stoney units are similar to Planck units but set the elementary charge to unity and allow

Dirac's constant to float.

 "Schrdinger" units are also similar to Planck units and set the elementary charge to unity too

but allow the speed of light to float.

 Atomic units (au) are a convenient system of units of measurement used in atomic physics,

particularly for describing the properties of electrons. The atomic units have been chosen

such that the fundamental electron properties are all equal to one atomic unit. They are

similar to "Schrdinger" units but set the electron mass to unity and allow the gravitational

constant to float. The unit energy in this system is the total energy of the electron in the Bohr

atom and called the Hartree energy. The unit length is the Bohr radius.

 Electronic units are similar to Stoney units but set the electron mass to unity and allow the

gravitational constant to float. They are also similar to Atomic units but set the speed of light

to unity and allow Dirac's constant to float.

 Quantum electrodynamical units are similar to the electronic system of units except that the

proton mass is normalised rather than the electron mass.

7.Units of currency

A unit of measurement that applies to money is called a unit of account. This is normally a

currency issued by a country or a fraction thereof; for instance, the U.S. dollar and U.S. cent

(1/100 of a dollar), or the euro and euro cent.

ISO 4217 is the international standard describing three letter codes (also known as the

currency code) to define the names of currencies established by the International

Organization for Standardization (IOS).
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8.Historical systems of measurement

Prior to the widespread adoption of the metric system many different systems of official

measurement had been in use, many of these remain today, at least in part, in traditional or

customary use. Many of these were related to some extent or other. Often they were based on

the dimensions of the human body. When the world turned to trade between city-states better

systems were needed to enable that mercantile activity. Over time, the evolution continued as

transportation continued to shrink the world, and so what was once an artifact of a pocket

kingdom matured into something that was at least workable. Despite the growth and adoption

of modern systems like SI around the world for business and governance, such customary

systems are still commonly used in day to day life for everyday ordinary household tasks

around the world, most notably, in cooking and cookbooks.

Throughout the history of measurement, many of the units that have been used in Europe and

around the Mediterranean are variations on older systems originating in the ancient Near

East.

In Section 2 of this course you will cover these topics:
Calculation Of Dosages

Nutritional Aspects Of Pharmacology

Antibacterial And Antiviral Agents

Antifungal, Antimalarial, And Antiprotozoal Agents

Vaccines And Immune Globulins

Analgesic, Antipyretic, And Anti-Inflammatory Agents
Topic : Calculation Of Dosages

Topic Objective:

After reading this topic the student will be able to:

 Discuss the differences between dosage ordered, desired dose, and dose on hand.

 Explain how to use the formula D/H Q = X to calculate drug dosages.

 Describe the proper use of scored and unscored tablets.

 List the measuring devices used in the administration of oral medications.

 Calculate intramuscular dosages.

 Name the most common types of insulin used in the United States.

 Explain the steps required for the proper injection of insulin.
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 Convert physician orders of heparin to the volume of solution that contains the amount of

heparin ordered.

 Calculate whether the amount of a pre-scribed pediatric dosage is the safe or appropriate

amount for a particular patient.

 Define the most accurate method of calculating a childs dose, and perform correct

calculations using this method.

Definition/Overview:

Dose: A dose is a quantity of something (chemical, physical, or biological) that may impact

an organism biologically; the greater the quantity, the larger the dose. In nutrition, the term is

usually applied to how much of a specific nutrient is in a person's diet or in a particular food,

meal, or dietary supplement. In medicine, the term is usually applied to the quantity of a drug

or other agent administered for therapeutic purposes. In toxicology dose may refer to the

amount of a harmful agent (such as a poison, carcinogen, mutagen, or teratogen), to which an

organism is exposed.

Chemicals are the most common things for which doses are measured, but there are others,

such as radiation exposure. For humans, most doses of micronutrients and medications are

measured in milligrams (mg.), but some are measured in micrograms because of their

potency. Nonmedicinal poisons span the measurement scale; some poisons are so dangerous

that a single microgram of it could be deadly, while other substances take much more. For

example, even water is toxic when consumed in large enough quantities.

Insulin: A pancreatic hormone that stimulates glucose metabolism.

Dose-effect relationship: The relationship between the dose of a drug (or other agent) that

produces harmful effects and the severity of the effects on the patient.

Types of Insulin: Insulins are divided into rapid-acting, very rapid-acting, intermediate-

acting, and long-acting, based on the number of hours until their "peak" action. Peak action

occurs when the concentration of insulin is greatest in the blood, and has its greatest glucose-

lowering effect.
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Key Points:

1.Rapid-Acting (Short-Acting) Insulins

These include Humulin R (HR), and Novolin Toronto (also known as regular) insulins.

Rapid-acting insulins start being absorbed in 30-60 minutes, and have their peak action

within 2 to 3 hours of injection in most individuals. Their duration of action is approximately

6 to 8 hours but there is a great degree of variation. Short-acting insulins are often used

before eating to control the large rise of blood glucose that often occurs after a meal. Ideally,

short-acting insulin is taken approximately 30-45 minutes before the meal, as it takes up to 2

hours to see its main effect. However, most people take their insulin just before eating.

2.Very Rapid-Acting Insulin

We are now in an age when the insulin molecule can be manipulated in order to give it more

desirable properties. The first such "insulin analog" is Humalog (insulin Lispro), in which a

chemical change has been made to the insulin molecule. This gives the insulin a very

desirable property of extremely rapid absorption. Peak action of Lispro insulin is about 30

minutes after injection, and insulin levels fall off rapidly after 1 to 2 hours. This allows the

insulin, if given before the meal, to control the post-meal rise of glucose much better, and to

reduce the chance of hypoglycemia (because insulin levels drop faster). This may well be its

greatest advantage. It can essentially substitute for any short-acting insulin.

3.Intermediate-Acting Insulins

These insulins, which include NPH and Lente, start being absorbed 3-4 hours after injection,

and have their peak action after 7-9 hours. Again, there is considerable variation as the

duration of action may be as much as 12-16 hours after injection. Used in the morning, its

greatest action would be in the afternoon. One of the best uses is injection at bedtime to

control the morning glucose of the next day.

4.Long-Acting Insulin

This mainly includes the UltraLente insulin. Human UltraLente insulin has a peak effect

occurring after 10-12 hours and its duration of action may be 16-18 hours, and very

occasionally longer. It is not a popular insulin. It is mainly used in individuals in whom
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intermediate-acting insulins taken at bedtime act too quickly, resulting in hypoglycemic

reactions during the night. By using a human UltraLente, one can slow down the peak action

by an hour or two, often preventing hypoglycemia at night, but controlling the fasting sugar

of the next day.

Better long-acting insulins (actually insulin analogs; again, insulins chemically altered to

improve their absorption properties) will be available in a few years.

5.Effects are dose dependent

 Dosage (the size of each dose) determines the strength and duration of the health benefits of

nutrients, and also of the therapeutic effects of medical treatments. Dosage also determines

the severity of adverse effects of treatments and toxins.

 Duration of exposure, that is, the period of time over which the dose was received (all at once

or gradually) also determines its effects (the body may build tolerance to gradual exposure to

a drug, while a large immediate dose could be deadly).

 The route by which a dose is exposed to, may affect the outcome, because some medications

have different effects depending on whether they are inhaled, ingested, taken transdermally,

injected, or inserted.

 The dosage, route, concentration, and division over time may all be critical considerations in

the administering of drugs, or in responding to exposure to a toxin. In nutrition, the route is

usually a given, as nutrients are generally eaten; while dosage and the frequency of ingestion

of nutrients are very important variables in preventing disease and promoting overall health.

6.Biological agents

Biological agents (bacteria, viruses, parasites) may have different dosage units. This is

because it is the ability of the organism to cause effects that is the important unit, not a

specific quantity by weight, volume or even numerical count. Often the unit used is CFU

(colony forming units), which is proportionate to the number of organisms present multiplied

times the number able to reproduce on a culture medium such as a Petri dish.
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7.Toxicology

In the realm of toxicology, several measures are commonly used to describe toxic dosages

according to the degree of effect on an organism or a population, and some are specifically

defined by various laws or organizational usage. These include:

 LD50 = Median lethal dose, a dose which will kill 50% of an exposed population;

 NOEL = No Observed Effect Level, the highest dose known to show no effect;

 NOAEL = No Observed Adverse Effect Level, the highest dose known to show no adverse

effects;

 PEL = Personal Exposure Limit, the highest concentration permitted under US OSHA

regulations;

 STEL = Short Term Exposure Limit, the highest concentration permitted for short periods of

time, generally 15-30 minutes;

 TWA = Time Weighted Average, the average amount of an agent's concentration over a

specified period of time, usually 8 hours.

Topic : Nutritional Aspects Of Pharmacology

Topic Objective:

After reading this topic the student will be able to:

 Identify the seven basic food components and their major functions.

 Differentiate the classifications of nutrients.

 Explain the role of calories in the diet.

 Define the role of essential fatty acids in optimal health.

 List the water-soluble vitamins.

 Discuss the toxicity of vitamin A.

 Indicate the significance of vitamin E deficiency in infants.

 List the five essential trace minerals and the symptoms of their toxicity.

 Explain general indications for total parenteral nutrition (TPN).

 Describe the benefits of food additives.
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Definition/Overview:

Nutritional Pharmacology: The use of minerals, vitamins, plant- or herbal-derived

botanicals, and phytochemicals as nutritional supplements that affect specific functions or

diseases is termed as nutritional pharmacology.

Vitamin: A vitamin is an organic compound required as a nutrient in tiny amounts by an

organism. A compound is called a vitamin when it cannot be synthesized in sufficient

quantities by an organism, and must be obtained from the diet. Thus, the term is conditional

both on the circumstances and the particular organism. For example, ascorbic acid functions

as vitamin C for some animals but not others, and vitamins D and K are required in the

human diet only in certain circumstances.

Vaccination: Vaccination is the administration of antigenic material (the vaccine) to produce

immunity to a disease. Vaccines can prevent or ameliorate the effects of infection by a

pathogen. Vaccination is considered to be the most effective and cost-effective method of

preventing infectious diseases. The material administrated can either be live but weakened

forms of pathogens (bacteria or viruses), killed or inactivated forms of these pathogens, or

purified material such as proteins. Smallpox was the first disease people tried to prevent by

purposely inoculating themselves with other types of infections; smallpox inoculation was

started in China or India before 200 BC.

Food additives: Food additives are substances added to food to preserve flavour or improve

its taste and appearance. Some additives have been used for centuries; for example,

preserving food by pickling (with vinegar), salting, as with bacon, preserving sweets or using

sulfur dioxide as in some wines. With the advent of processed foods in the second half of the

20th century, many more additives have been introduced, of both natural and artificial origin.

Key Points:

1.Nutrients

A nutrient is food or chemicals that an organism needs to live and grow or a substance used

in an organism's metabolism which must be taken in from its environment. Non-autotrophic

organisms typically acquire nutrients by the ingestion of foods. Methods for nutrient intake
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vary, with animals and protists having an internal digestive system, but plants externally

digesting nutrients before ingesting them. The effects of nutrients are dose-dependent.

2.Organic Nutrients

Organic nutrients include carbohydrates, fats, proteins (or their building blocks, amino acids),

and vitamins. Inorganic chemical compounds such as minerals; water and oxygen may also

be considered nutrients. A nutrient is essential to an organism if it cannot be synthesized by

the organism in sufficient quantities and must be obtained from an external source. Nutrients

needed in relatively large quantities are called macronutrients and those needed in relatively

small quantities are called micronutrients.

3.Vitamin A

Vitamin A refers to a family of similarly shaped molecules: the retinoids. Its important part is

the retinyl group, which can be found in several forms. In foods of animal origin, the major

form of vitamin A is an ester, primarily retinyl palmitate, which is converted to an alcohol

(retinol) in the small intestine. Vitamin A can also exist as an aldehyde (retinal), or as an acid

(retinoic acid). Precursors to the vitamin (provitamins) are present in foods of plant origin as

some of the members of the carotenoid family of compounds. All forms of vitamin A have a

Beta-ionone ring to which an isoprenoid chain is attached. This structure is essential for

vitamin activity. The orange pigment of carrot - Beta-carotene - can be represented as two

connected retinyl groups. The retinyl group, when attached to a specific protein, is the only

primary light absorber in visual perception, and the compound name is related to the retina of

the eye.

4. Food additives numbering

To regulate these additives, and inform consumers, each additive is assigned a unique

number. Initially these were the "E numbers" used in Europe for all approved additives. This

numbering scheme has now been adopted and extended by the Codex Alimentarius

Commission to internationally identify all additives, regardless of whether they are approved

for use.

E numbers are all prefixed by "E", but countries outside Europe use only the number,

whether the additive is approved in Europe or not. For example, acetic acid is written as E260
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on products sold in Europe, but is simply known as additive 260 in some countries. Additive

103, alkanet, is not approved for use in Europe so does not have an E number, although it is

approved for use in Australia and New Zealand. Since 1987 Australia has had an approved

system of labelling for additives in packaged foods. Each food additive has to be named or

numbered. The numbers are the same as in Europe, but without the prefix 'E'.

The United States Food and Drug Administration listed these items as "Generally recognized

as safe" or GRAS and these are listed under both their Chemical Abstract Services number

and FDA regulation listed under the US Code of Federal Regulations.

Topic : Antibacterial And Antiviral Agents

Topic Objective:

After reading this topic the student will be able to:

 Identify the major types of antibiotics by drug class.

 Describe the principal mechanisms of action of cephalosporins, vancomycin, and isoniazid.

 Outline the main adverse effects of macrolides, aminoglycosides, and chloramphenicol.

 Contrast bactericidal and bacteriostatic actions.

 List the first-line antituberculosis agents and two characteristic adverse effects of each drug.

 Explain the classifications of cephalosporins.

 Discuss contraindications, precautions, and interactions of the penicillins and tetracyclines.

 List three antiviral drugs for HIV and AIDS-related secondary viral infections, and explain

their mechanisms of action.

Definition/Overview:

Antibacterial: An antimicrobial is a substance that kills or inhibits the growth of microbes

such as bacteria, fungi, or viruses. Antimicrobial drugs either kill microbes (microbicidal) or

prevent the growth of microbes (microbistatic). The history of antimicrobials begins with the

observations of Pasteur and Joubert, who discovered that one type of bacteria could prevent

the growth of another. They did not know at that time that the reason one bacteria failed to

grow was that the other bacteria was producing an antibiotic. Technically, antibiotics are only

those substances that are produced by one microorganism that kill, or prevent the growth, of

another microorganism. Of course, in today's common usage, the term antibiotic is used to
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refer to almost any drug that cures a bacterial infection. Antimicrobials include not just

antibiotics, but synthetically formed compounds as well.

The discovery of antimicrobials like penicillin and tetracycline paved the way for better

health for millions around the world. Before 1941, the year penicillin was discovered, no true

cure for gonorrhea, strep throat, or pneumonia existed. Patients with infected wounds often

had to have a wounded limb removed, or face death from infection. Now, most of these

infections can be easily cured with a short course of antimicrobials.

Antivirals: Antiviral drugs are a class of medication used specifically for treating viral

infections. Like antibiotics, specific antivirals are used for specific viruses. They are

relatively harmless to the host, and therefore can be used to treat infections. They should be

distinguished from viricides, which actively deactivate virus particles outside the body. Most

of the antivirals now available are designed to help deal with HIV; herpes viruses, best

known for causing cold sores and genital herpes, but actually causing a wide range of

diseases; the hepatitis B and C viruses, which can cause liver cancer; and influenza A and B

viruses. Researchers are now working to extend the range of antivirals to other families of

pathogens.

Cephalosporins: The cephalosporins are a class of β-lactam antibiotics. Together with

cephamycins they constitute a subgroup of β-lactam antibiotics called cephems.

Key Points:

1.Antibiotics

Antibiotics are generally used to treat bacterial infections. The toxicity to humans and other

animals from antibiotics is generally considered to be low. However, prolonged use of certain

antibiotics can decrease the number of gut flora, which can have a negative impact on health.

Some recommend that during or after prolonged antibiotic use, that one should consume

probiotics and eat reasonably to replace destroyed gut flora.

The term antibiotic originally described only those formulations derived from living

organisms but is now applied also to synthetic antimicrobials, such as the sulfonamides.
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2.Discovery of Antibiotics

The discovery, development, and clinical use of antibiotics during the 20th century has

substantially decreased mortality from bacterial infections. The antibiotic era began with the

pneumatic application of nitroglycerine drugs, followed by a golden period of discovery from

approximately 1945 to 1970, when a number of structurally diverse, highly effective agents

were discovered and developed. However, since 1980 the introduction of new antimicrobial

agents for clinical use has declined. Paralleled to this there has been an alarming increase in

bacterial resistance to existing agents.

Antibiotics are among the most commonly used drugs. For example, 30% or more

hospitalized patients are treated with one or more courses of antibiotic therapy. However,

antibiotics are also among the drugs commonly misused by physicians, e.g. usage of

antibiotic agents in viral respiratory tract infection. The inevitable consequence of widespread

and injudicious use of antibiotics has been the emergence of antibiotic-resistant pathogens,

resulting in the emergence of a serious threat to global public health. The resistance problem

demands that a renewed effort be made to seek antibacterial agents effective against

pathogenic bacteria resistant to current antibiotics. One of the possible strategies towards this

objective is the rational localization of bioactive phytochemicals.

3.Antifungals

An antifungal drug is medication used to treat fungal infections such as athlete's foot,

ringworm, candidiasis (thrush), serious systemic infections such as cryptococcal meningitis,

and others.

Antifungals work by exploiting differences between mammalian and fungal cells to kill off

the fungal organism without dangerous effects on the host. Unlike bacteria, both fungi and

humans are eukaryotes. Thus fungal and human cells are similar at the molecular level. This

means it is more difficult to find a target for an antifungal drug to attack that does not also

exist in the infected organism. Consequently, there are often side-effects to some of these

drugs. Some of these side-effects can be life-threatening if the drug is not used properly.
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4.Antiparasitics

Antiparasitics are a class of medications which are indicated for the treatment of infection by

parasites such as nematodes, cestodes, trematodes, infectious protozoa, and amoebas.

5.Non-pharmaceutical antimicrobials

Traditional healers have long used plants to prevent or cure infectious disease. Many of these

plants have been investigated scientifically for antimicrobial activity and a large number of

plant products have been shown to inhibit the growth of pathogenic microorganisms. A

number of these agents appear to have structures and modes of action that are distinct from

those of the antibiotics in current use, suggesting that cross-resistance with agents already in

use may be minimal. So, it is worthwhile to study plants and plant products for activity

against resistant bacteria.

6.Antiviral Drugs

Antiviral drugs are a class of medication used specifically for treating viral infections. Like

antibiotics for bacteria, specific antivirals are used for specific viruses. Antiviral drugs are

one class of antimicrobials, a larger group which also includes antibiotic, antifungal and

antiparasitic drugs. They are relatively harmless to the host, and therefore can be used to treat

infections. They should be distinguished from viricides, which actively deactivate virus

particles outside the body.

Most of the antivirals now available are designed to help deal with HIV, herpes viruses (best

known for causing cold sores and genital herpes, but actually causing a wide range of

diseases), the hepatitis B and C viruses, which can cause liver cancer, and influenza A and B

viruses. Researchers are now working to extend the range of antivirals to other families of

pathogens.

The emergence of antivirals is the product of a greatly expanded knowledge of the genetic

and molecular function of organisms, allowing biomedical researchers to understand the

structure and function of viruses, major advances in the techniques for finding new drugs, and

the intense pressure placed on the medical profession to deal with the human

immunodeficiency virus (HIV), the cause of the deadly acquired immunodeficiency

syndrome (AIDS) pandemic.
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Almost all anti-microbials, including anti-virals, are subject to drug resistance as the

pathogens evolve to survive exposure to the treatment.

Topic : Antifungal, Antimalarial, And Antiprotozoal Agents

Topic Objective:

After reading this topic the student will be able to:

 Identify the risk factors that will most likely cause patients to acquire systemic and serious

fungal infections.

 List four different pharmacotherapies for the treatment of systemic and superficial fungal

infections.

 Explain how fungi and protozoans may gain access to a human host.

 Describe the general drug actions, uses, and contraindications of antifungal agents.

 Describe the general drug indications of antimalarial agents.

 Identify the three common protozoans that cause dysentery, trichomoniasis, and giardiasis.

 Explain the drugs most frequently used in treatment of intestinal amebiasis and their

contraindications.

 Discuss drugs used to treat protozoal infections.

Definition/Overview:

Antifungal Drug: An antifungal drug is medication used to treat fungal infections such as

athlete's foot, ringworm, candidiasis (thrush), serious systemic infections such as

cryptococcal meningitis, and others. Such drugs are usually obtained by a doctor's

prescription or purchased over-the-counter.

Antimalarial drugs: Antimalarial drugs are designed to prevent or cure malaria. Some

antimalarial agents, particularly chloroquine and hydroxychloroquine, are also used in the

treatment of rheumatoid arthritis and lupus associated arthritis. There are many of these drugs

currently on the market. Quinine is the oldest and most famous anti-malarial.

Antiprotozoal agents: Antiprotozoal agents (ATC code: ATC P01) is a class of

pharmaceuticals used in treatment of protozoan infection.
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Key Points:

1.List of antifungal drugs

Antifungals work by exploiting differences between mammalian and fungal cells to kill off

the fungal organism without dangerous effects on the host. Unlike bacteria, both fungi and

humans are eukaryotes. Thus fungal and human cells are similar at the molecular level. This

means it is more difficult to find a weakness in fungi to attack that does not also exist in

human cells - so, if you attack the fungus, you may also attack the human cells the fungus

lives on. Consequently, there are often side-effects to some of these drugs. Some of these

side-effects can be life-threatening if not used properly.

There are several classes of antifungal drugs.

2.Polyene antifungals

A polyene is a circular molecule consisting of a hydrophobic and hydrophilic region. This

makes polyene an amphoteric molecule. The polyene antimycotics bind with sterols in the

fungal cell membrane, principally ergosterol. This changes the transition temperature (Tg) of

the cell membrane, thereby placing the membrane in a less fluid, more crystalline state. As a

result, the cell's contents leak out (usually the hydrophilic contents) and the cell dies. Animal

cells contain cholesterol instead of ergosterol and so they are much less susceptible. (Note: as

polyene's hydrophobic chain is reduced, its sterol binding activity is increased. Therefore,

increased reduction of the hydrophobic chain may result in it binding to cholesterol, making

it toxic to animals.)

 Natamycin -- 33 Carbons, binds well to ergosterol

 Rimocidin

 Filipin -- 35 Carbons, binds to cholesterol (toxic)

 Nystatin

 Amphotericin B

 Candicin

3.Imidazole and triazole antifungals
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 The imidazole and triazole antifungal drugs inhibit the enzyme cytochrome P450 14α-

demethylase. This enzyme converts lanosterol to ergosterol, and is required in fungal cell

membrane synthesis. These drugs also block steroid synthesis in humans.

 Imidazoles: Miconazole (Miconazole nitrate) Ketoconazole Clotrimazole - marketed as

Lotrimin or Lotrimin AF (and Canesten in the UK) Econazole Bifonazole Butoconazole

Fenticonazole Isoconazole Oxiconazole Sertaconazole - marketed as Ertaczo in North

America Sulconazole Tioconazole

 The triazoles are newer, and are less toxic and more effective: Fluconazole Itraconazole

Isavuconazole Ravuconazole Posaconazole Voriconazole Terconazole

4.Allylamines

Allylamines inhibit the enzyme squalene epoxidase, another enzyme required for ergosterol

synthesis: Terbinafine - marketed as "Lamisil" in North America, Australia, the UK and

Germany. Amorolfine Naftifine - marketed as "Naftin" in North America Butenafine -

marketed as Lotrimin Ultra

5.Echinocandins

Echinocandins inhibit the synthesis of glucan in the cell wall, probably via the enzyme 1,3-β

glucan synthase: Anidulafungin Caspofungin Micafungin

6.Others

 Benzoic acid has antifugal properties but must be combined with a keratolytic agent such as

in Whitfield's Ointment

 Ciclopirox is a fungicidal. Its real name is ciclopirox olamine. Flucytosine, or 5-

fluorocytosine, is an antimetabolite. Griseofulvin binds to polymerized microtubules and

inhibits fungal mitosis. Gentian Violet Haloprogin Tolnaftate is fungicidal, marketed as

Tinactin, Desenex, Aftate, as well as other names Undecylenic acid is fungistatic

Alternatives:

 Tea tree oil -- ISO 4730 ("Oil of Melaleuca, Terpinen-4-ol type") Citronella oil lemon grass

orange oil palmarosa oil patchouli lemon myrtle Neem Seed Oil Coconut Oil -- medium

chain triglycerides in the oil have antifungal activities Zinc dietary supplements or natural
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food sources, including pumpkin seeds and chick peas Selenium dietary supplements or

natural food sources, particularly Brazil nuts

7.Dandruff shampoos

Antifungal drugs are often found in dandruff shampoos. Among the most common are

pyrithione zinc,selenium sulfide and ketoconazole (Nizoral).

Topic : Vaccines And Immune Globulins

Topic Objective:

After reading this topic the student will be able to:

 State the names and functions of blood cells involved in immunity.

 List the major components of the lymphatic system.

 Discuss and contrast the various types of immunities.

 Explain the differences between active and passive immunity.

 State the main action of immunizing agents.

 Contrast inactivated and attenuated vaccines.

 List the most common adverse effects associated with vaccinations.

 Describe the most common childhood immunizations.

 List the most common adult immunizations.

 Explain how immunoglobulins work to provide immunity.

Definition/Overview:

Vaccine: A vaccine is a preparation which is used to improve immunity to a particular

disease. The term derives from Edward Jenner's use of cowpox ("vacca" means cow in Latin),

which, when administered to humans, provided them protection against smallpox, the work

which Louis Pasteur and others carried on. Vaccines are based on the concept of variolation

originating in China, in which a person is deliberately infected with a weak form of smallpox.

Jenner realized that milkmaids who had contact with cowpox did not get smallpox. The

process of distributing and administrating vaccines is referred to as vaccination. Since

vaccination was much safer, smallpox inoculation fell into disuse and was eventually banned

in Englandin 1849. Vaccines can be prophylactic (e.g. to prevent or ameliorate the effects of
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a future infection by any natural or "wild" pathogen), or therapeutic (e.g. vaccines against

cancer are also being investigated;).

Immunization: Immunization, or immunisation, is the process by which an individual's

immune system becomes fortified against an agent (known as the immunogen).

When an immune system is exposed to molecules that are foreign to the body (non-self), it

will orchestrate an immune response, but it can also develop the ability to quickly respond to

a subsequent encounter (through immunological memory). This is a function of the adaptive

immune system. Therefore, by exposing an animal to an immunogen in a controlled way,

their body can learn to protect itself: this is called active immunisation.

Passive Immunity: Passive immunity is the transfer of active humoral immunity in the form

of readymade antibodies, from one individual to another. Passive immunity can occur

naturally, when maternal antibodies are transferred to the fetus through the placenta, and can

also be induced artificially, when high levels of human (or horse) antibodies specific for a

pathogen or toxin are transferred to non-immune individuals. Passive immunization is used

when there is a high risk of infection and insufficient time for the body to develop its own

immune response, or to reduce the symptoms of ongoing or immunosuppressive diseases.

Immunity: Immunity is a material term that describes a state of having sufficient biological

defenses to avoid infection, disease, or other unwanted biological invasion. Immunity

involves both specific and non-specific components. The non-specific components act either

as barriers or as eliminators of wide range of pathogens irrespective of antigenic specificity.

Other components of the immune system adapt themselves to each new disease encountered

and are able to generate pathogen-specific immunity.

Key Points:

1.Types of Vaccines

 Avian Flu vaccine development by reverse genetics techniques

 Vaccines may be dead or inactivated organisms or purified products derived from them.

 There are four types of traditional vaccines:
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 Vaccines containing killed microorganisms - these are previously virulent micro-organisms

which have been killed with chemicals or heat. Examples are vaccines against flu, cholera,

bubonic plague, and hepatitis A.

 Vaccines containing live, attenuated virus microorganisms - these are live micro-organisms

that have been cultivated under conditions that disable their virulent properties or which use

closely-related but less dangerous organisms to produce a broad immune response. They

typically provoke more durable immunological responses and are the preferred type for

healthy adults. Examples include yellow fever, measles, rubella, and mumps. The live

tuberculosis vaccine is not the contagious strain, but a related strain called "BCG"; it is used

in the United States very infrequently.

 Toxoids - these are inactivated toxic compounds in cases where these (rather than the micro-

organism itself) cause illness. Examples of toxoid-based vaccines include tetanus and

diphtheria. Not all toxoids are for micro-organisms; for example, Crotalis atrox toxoid is used

to vaccinate dogs against rattlesnake bites.

 Subunit - rather than introducing an inactivated or attenuated micro-organism to an immune

system (which would constitute a "whole-agent" vaccine), a fragment of it can create an

immune response. Characteristic examples include the subunit vaccine against HBV that is

composed of only the surface proteins of the virus (produced in yeast) and the virus-like

particle (VLP) vaccine against human papillomavirus (HPV) that is composed of the viral

major capsid protein.

 A number of innovative vaccines are also in development and in use:

 Conjugate - certain bacteria have polysaccharide outer coats that are poorly immunogenic. By

linking these outer coats to proteins (e.g. toxins), the immune system can be led to recognize

the polysaccharide as if it were a protein antigen. This approach is used in the Haemophilus

influenzae type B vaccine.

 Recombinant Vector - by combining the physiology of one micro-organism and the DNA of

the other, immunity can be created against diseases that have complex infection processes

 DNA vaccination - in recent years a new type of vaccine, created from an infectious agent's

DNA called DNA vaccination, has been developed. It works by insertion (and expression,

triggering immune system recognition) into human or animal cells, of viral or bacterial DNA.

Some cells of the immune system that recognize the proteins expressed will mount an attack

against these proteins and cells expressing them. Because these cells live for a very long time,

if the pathogen that normally expresses these proteins is encountered at a later time, they will
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be attacked instantly by the immune system. One advantage of DNA vaccines is that they are

very easy to produce and store. As of 2006, DNA vaccination is still experimental.

 Note that while most vaccines are created using inactivated or attenuated compounds from

micro-organisms, synthetic vaccines are composed mainly or wholly of synthetic peptides,

carbohydrates or antigens.

2.Developing immunity

The immune system recognizes vaccine agents as foreign, destroys them, and 'remembers'

them. When the virulent version of an agent comes along the body recognizes the protein coat

on the virus, and thus is prepared to respond, by (1) neutralizing the target agent before it can

enter cells, and (2) by recognizing and destroying infected cells before that agent can

multiply to vast numbers.

Vaccines have contributed to the eradication of smallpox, one of the most contagious and

deadly diseases known to man. Other diseases such as rubella, polio, measles, mumps,

chickenpox, and typhoid are nowhere near as common as they were just a hundred years ago.

As long as the vast majority of people are vaccinated, it is much more difficult for an

outbreak of disease to occur, let alone spread. This effect is called herd immunity. Polio,

which is transmitted only between humans, is targeted by an extensive eradication campaign

that has seen endemic polio restricted to only parts of four countries. The difficulty of

reaching all children as well as cultural misunderstandings, however, have caused the

eradication date to be missed several times.

3.Schedule

In order to provide best protection, children are recommended to receive vaccinations as soon

as their immune systems are sufficiently developed to respond to particular vaccines, with

additional 'booster' shots often required to achieve 'full immunity'. This has led to the

development of complex vaccination schedules. In the United States, the Advisory

Committee on Immunization Practices, which recommends schedule additions for the Center

for Disease Control, recommends routine vaccination of children against: hepatitis A,

hepatitis B, polio, mumps, measles, rubella, diphtheria, pertussis, tetanus, HiB, chicken pox,

rotavirus, influenza, meningococcal disease and pneumonia. The large number of vaccines

and boosters recommended (up to 24 injections by age two) has led to problems with
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achieving full compliance. In order to combat declining compliance rates, various notification

systems have been instituted and a number of combination injections are now marketed (e.g.,

Prevnar and ProQuad vaccines), which provide protection against multiple diseases.

Besides recommendations for infant vaccinations and boosters, many specific vaccines are

recommended at other ages or for repeated injections throughout life -- most commonly for

measles, tetanus, influenza, and pneumonia. Pregnant women are often screened for

continued resistance to rubella. The human papillomavirus vaccine is currently recommended

in the U.S. and UK for ages 1125. Vaccine recommendations for the elderly concentrate on

pneumonia and influenza, which are more deadly to that group. In 2006, a vaccine was

introduced against shingles, a disease caused by the chicken pox virus, which usually affects

the elderly.

In Australia, a massive increase in vaccination rates was observed when the federal

government made certain benefits (such as the universal 'Family Allowance' welfare

payments for parents of children) dependent on vaccination. As well, children were not

allowed into school unless they were either vaccinated or their parents completed a statutory

declaration refusing to immunize them, after discussion with a doctor, and other bureaucracy.

(Similar school-entry vaccination regulations have been in place in some parts of Canada for

several years.) It became easier and cheaper to vaccinate one's children than not to. When

faced with the annoyance, many more casual objectors simply gave in.

4.Efficacy

Vaccines do not guarantee complete protection from a disease. Sometimes this is because the

host's immune system simply doesn't respond adequately or at all. This may be due to a

lowered immunity in general (diabetes, steroid use, HIV infection) or because the host's

immune system does not have a B-cell capable of generating antibodies to that antigen.

Even if the host develops antibodies, the human immune system is not perfect and in any case

the immune system might still not be able to defeat the infection.

Adjuvants are typically used to boost immune response. Adjuvants are sometimes called the

dirty little secret of vaccines in the scientific community, as not much is known about how

adjuvants work. Most often aluminium adjuvants are used, but adjuvants like squalene are
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also used in some vaccines and more vaccines with squalene and phosphate adjuvants are

being tested. The efficacy or performance of the vaccine is dependent on a number of factors:

 the disease itself (for some diseases vaccination performs better than for other diseases)

 the strain of vaccine (some vaccinations are for different strains of the disease)

 whether one kept to the timetable for the vaccinations

 some individuals are 'non-responders' to certain vaccines, meaning that they do not generate

antibodies even after being vaccinated correctly

 other factors such as ethnicity or genetic predisposition

 When a vaccinated individual does develop the disease vaccinated against, the disease is

likely to be milder than without vaccination.

 The following are important considerations in the effectiveness of a vaccination program:

 careful modelling to anticipate the impact that an immunisation campaign will have on the

epidemiology of the disease in the medium to long term

 ongoing surveillance for the relevant disease following introduction of a new vaccine and

 maintaining high immunisation rates, even when a disease has become rare.

5.Types of vaccine developments

 Rational attenuation Specific modifications or deletions of genes that confer virulence

removes the pathogenicity of the microbe while still allowing an immune response to be

generated. This type of rational attenuation can be viewed as creating a "live" attenuated

vaccine.

 Vector-mediated subunit delivery Introducing a non-infectious, non-pathogenic subunit into a

live vector can prompt an immune response without presence of the pathogen. This is called

vector-mediated subunit delivery. For example, rabies surface protein gene has been inserted

into vaccinia virus.

 Virus-like particles Capsid proteins of icosahedral viruses assemble without the presence of a

genome. These virus-like particles are antigenically authentic, but non-infectious. This has

been used for HPV-16 and HPV-18 vaccines.
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6.Controversy

James Gillray, The Cow-Pockorthe Wonderful Effects of the New Inoculation! (1802)

Opposition to vaccination, from a wide array of vaccine critics, has existed since the earliest

vaccination campaigns. Disputes have arisen over the morality, ethics, effectiveness, and

safety of vaccination. The mainstream medical opinion is that the benefits of preventing

suffering and death from serious infectious diseases greatly outweigh the risks of rare adverse

effects following immunization. Some vaccination critics say that vaccines are ineffective

against disease or that vaccine safety studies are inadequate. Some religious groups oppose

vaccination as a matter of doctrine, and some political groups oppose mandatory vaccination

on the grounds of individual liberty.

7. Economics of development

 One challenge in vaccine development is economic: many of the diseases most demanding a

vaccine, including HIV, malaria and tuberculosis, exist principally in poor countries.

Pharmaceutical firms and biotech companies have little incentive to develop vaccines for

these diseases, because there is little revenue potential. Even in more affluent countries,

financial returns for producing vaccines are usually minimal, and the risks are great.

 Most vaccine development to date has relied on 'push' funding by government, universities

and non-profit organizations. Many vaccines have been highly cost effective and beneficial

for public health. The number of vaccines actually administered has risen dramatically in

recent decades. This increase, particularly in the number of different vaccines administered to

children before entry into schools may be due to government mandates and support, rather

than economic incentive.

 Many researchers and policymakers are calling for a different approach, using 'pull'

mechanisms to motivate industry. Mechanisms such as prizes, tax credits, or advance market

commitments could ensure a financial return to firms that successfully developed a HIV

vaccine. If the policy were well-designed, it might also ensure people have access to a

vaccine if and when it is developed.

8.Preservatives

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

58
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Many vaccines need preservatives to prevent serious adverse effects such as the

Staphylococcus infection that in one 1928 incident killed 12 of 21 children inoculated with a

diphtheria vaccine that lacked a preservative. Several preservatives are available, including

thiomersal, 2-phenoxyethanol, and formaldehyde. Thiomersal is more effective against

bacteria, has better shelf life, and improves vaccine stability, potency, and safety, but in the

U.S., the European Union, and a few other affluent countries, it is no longer used as a

preservative in childhood vaccines, as a precautionary measure due to its mercury content.

Controversial claims have been made that thiomersal contributes to autism; no convincing

scientific evidence supports these claims.

9.Delivery systems

There are several new delivery systems in development, which will hopefully make vaccines

more efficient to deliver. Possible methods include liposomes and ISCOM (immune

stimulating complex).

10. Plasmids

The use of plasmids has been validated in preclinical studies as a protective vaccine strategy

for cancer and infectious diseases. However, the crossover application into human studies has

been met with poor results based on the inability to provide clinically relevant benefit. The

overall efficacy of plasmid DNA immunization depends on increasing the plasmid's

immunogenicity while also correcting for factors involved in the specific activation of

immune effector cells.

Topic : Analgesic, Antipyretic, And Anti-Inflammatory Agents

Topic Objective:

After reading this topic the student will be able to:

 List the antipyretic properties of anti-inflammatory and analgesic drugs.

 Describe the role of prostaglandins in inflammation.

 Outline the dangers of aspirin use.

 List the uses and side effects of anti-inflammatory drugs.

 Identify the different types of analgesics.
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 Describe the function of naturally occurring opioids and their receptors.

 Explain the rationale behind the use of narcotic analgesics.

 Describe the problems associated with the use of narcotic analgesics.

Definition/Overview:

Analgesic: An analgesic (colloquially known as a painkiller) is any member of the diverse

group of drugs used to relieve pain (achieve analgesia). The word analgesic derives from

Greek an- ("without") and -algia ("pain"). Analgesic drugs act in various ways on the

peripheral and central nervous systems; they include paracetamol (acetaminophen), the non-

steroidal anti-inflammatory drugs (NSAIDs) such as the salicylates, narcotic drugs such as

morphine, synthetic drugs with narcotic properties such as tramadol, and various others.

In choosing analgesia, the severity and response to other medication determines the choice of

agent; the WHO pain ladder, originally developed in cancer-related pain, is widely applied to

find suitable drugs in a stepwise manner. The choice of analgesia is also determined by the

type of pain: for neuropathic pain, traditional analgesia is less effective, and there is often

benefit from classes of drugs that are not normally considered analgesics, such as tricyclic

antidepressants and anticonvulsants.

Dangers of Aspirin: Aspirin breaks down or converts into ascetic acid inside the body and

eats up red blood cells, just like white distilled vinegar does. Therefore, aspirin use pollutes

the blood which is the essence of life. In addition to polluting and eating up the blood, aspirin

greatly thins the blood. Many people take aspirin daily as a blood thinner. These peoples

arteries are so clogged, rather than cleansing the arteries in order to improve or enhance blood

flow, doctors unwisely prescribe aspirin to thin the blood which is very dangerous because

lack of blood equals lack of oxygen flow, and lack of oxygen flow to the brain will

undoubtedly result in stroke. The herb gingko biloba is a much better and safer medicinal and

alternative to aspirin as it is a mild blood thinner, but unlike aspirin, it greatly enhances

oxygen flow throughout the body. Aspirin use also causes intestinal and stomach ulcers.

Aspirin burns a hole through the lining of the intestines and the stomach causing internal

wounds (ulcers) and bleeding.Drinking cabbage juice is the best remedy for this problem.

Aloe vera juice will also help to heal ulcers.
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Key Points:

1.The major classes of Paracetamol and NSAIDs

The exact mechanism of action of paracetamol/acetaminophen is uncertain, but it appears to

be acting centrally. Aspirin and the other NSAIDs inhibit cyclooxygenase, leading to a

decrease in prostaglandin production; this reduces pain and also inflammation (in contrast to

paracetamol and the opioids). Paracetamol has few side effects and is regarded as very safe,

although excessive doses lead to Analgesic Abuse Nephropathy (AAN) caused by cumulative

lifetime use of large amounts (≥ 2 kg) (ref. Merck Manual) and hepatotoxicity (liver damage).

NSAIDs predispose to peptic ulcers, renal failure, allergic reactions, and occasionally hearing

loss, and they can increase the risk of hemorrhage by affecting platelet function. The use of

certain NSAIDs in children under 16 suffering from viral illness may contribute to Reye's

syndrome.

2.COX-2 inhibitors

These drugs have been derived from NSAIDs. The cyclooxygenase enzyme inhibited by

NSAIDs was discovered to have at least 2 different versions: COX1 and COX2. Research

suggested that most of the adverse effects of NSAIDs were mediated by blocking the COX1

(constitutive) enzyme, with the analgesic effects being mediated by the COX2 (inducible)

enzyme. The COX2 inhibitors were thus developed to inhibit only the COX2 enzyme

(traditional NSAIDs block both versions in general). These drugs (such as rofecoxib and

celecoxib) are equally effective analgesics when compared with NSAIDs, but cause less

gastrointestinal hemorrhage in particular. However, post-launch data indicated increased risk

of cardiac and cerebrovascular events with these drugs due to an increased likelihood of

clotting in the blood due to a decrease in the production of protoglandin around the platelets

causing less clotting factor to be released, and rofecoxib was subsequently withdrawn from

the market. The role for this class of drug is debated.

3.Opiates and morphinomimetics

 Morphine, the archetypal opioid, and various other substances (e.g. codeine, oxycodone,

hydrocodone, diamorphine, pethidine) all exert a similar influence on the cerebral opioid

receptor system. Tramadol and buprenorphine are thought to be partial agonists of the opioid
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receptors. Dosing of all opioids may be limited by opioid toxicity (confusion, respiratory

depression, myoclonic jerks and pinpoint pupils), but there is no dose ceiling in patients who

tolerate this.

 Opioids, while very effective analgesics, may have some unpleasant side-effects. Up to 1 in 3

patients starting morphine may experience nausea and vomiting (generally relieved by a short

course of antiemetics). Pruritus (itching) may require switching to a different opioid.

Constipation occurs in almost all patients on opioids, and laxatives (lactulose, macrogol-

containing or co-danthramer) are typically co-prescribed.

 When used appropriately, opioids and similar narcotic analgesics are otherwise safe and

effective, however risks such as addiction and the body becoming used to the drug (tolerance)

can occur. The effect of tolerance means that drug dosing may have to be increased if it is for

a chronic disease this is where the no ceiling limit of the drug comes into play. However what

must be remembered is although there is no upper limit there is a still a toxic dose even if the

body has become used to lower doses.

4.Specific agents

In patients with chronic or neuropathic pain, various other substances may have analgesic

properties. Tricyclic antidepressants, especially amitriptyline, have been shown to improve

pain in what appears to be a central manner. The exact mechanism of carbamazepine,

gabapentin and pregabalin is similarly unclear, but these anticonvulsants are used to treat

neuropathic pain with modest success.

5.Specific forms and uses

Combinations

Analgesics are frequently used in combination, such as the paracetamol and codeine

preparations found in many non-prescription pain relievers. They can also be found in

combination with vasoconstrictor drugs such as pseudoephedrine for sinus-related

preparations, or with antihistamine drugs for allergy sufferers.

The use of paracetamol, as well as aspirin, ibuprofen, naproxen, and other NSAIDS

concurrently with weak to mid-range opiates (up to about the hydrocodone level) has been

shown to have beneficial synergistic effects by combatting pain at multiple sites of

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

62
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



actionNSAIDs reduce inflammation which, in some cases, is the cause of the pain itself while

opiates dull the perception of painthus, in cases of mild to moderate pain caused in part by

inflammation, it is generally recommended that the two be prescribed together.

6.Topical or systemic

Topical analgesia is generally recommended to avoid systemic side-effects. Painful joints, for

example, may be treated with an ibuprofen- or diclofenac-containing gel; capsaicin also is

used topically. Lidocaine, an anesthetic, and steroids may be injected into painful joints for

longer-term pain relief. Lidocaine is also used for painful mouth sores and to numb areas for

dental work and minor medical procedures.

7.Psychotropic agents

Tetrahydrocannabinol (THC) and some other cannabinoids, either from the Cannabis sativa

plant or synthetic, have analgesic properties, although the use of cannabis derivatives is

illegal in many countries. Other psychotropic analgesic agents include ketamine (an NMDA

receptor antagonist), clonidine and otherα2-adrenoreceptor agonists, and mexiletine and other

local anaesthetic analogues.

8.Atypical and/or adjuvant analgesics

Orphenadrine, cyclobenzaprine, scopolamine, atropine, gabapentin, first-generation

antidepressants and other drugs possessing anticholinergic and/or antispasmodic properties

are used in many cases along with analgesics to potentiate centrally acting analgesics such as

opioids when used against pain especially of neuropathic origin and to modulate the effects of

many other types of analgesics by action in the parasympathetic nervous system.

Dextromethorphan has been noted to slow the development of tolerance to opioids and exert

additional analgesia by acting upon the NMDA receptors; some analgesics such as

methadone and ketobemidone and perhaps piritramide have intrinsic NMDA action. Strong

liquor has been used in the past as an agent for dulling pain, due to the CNS depressant

effects of ethyl alcohol, most notably during the Civil War. However, the ability of alcohol to

"kill pain" is obviously inferior to virtually all of analgesics used today (e.g. morphine,

codeine). As such, the idea of alcohol for analgesia is generally reguarded as being as

primitive as the practice in virtually all industrialized countries today.
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The use of adjuvant analgesics is an important and growing part of the pain-control

field and new discoveries are made practically every year. Many of these drugs

combat the side effects of opioid analgesics, an added bonus. For example,

antihistamines including orphenadrine combat the release of histamine caused by

many opioids, methylphenidate, caffeine, ephedrine, dextroamphetamine, and cocaine

work against heavy sedation and may elevate mood in distressed patients as do the

antidepressants. A well-accepted benefit of THC to chronic pain patients on opioids is

its superior anti-nauseant action. Some think it would make more sense to use the

synthetic THC capsule (trade name Marinol), which is administered orally. However,

in patients suffering from nausea, the swallowing of the capsule itself may provoke

vomiting. Likewise, the use of medicinal cannabis remains a debated issue.

9.Addiction

In the United States in recent years, there has been a wave of new addictions to prescription

narcotics such as oxycodone (such as OxyContin, or with acetaminophen, as Percocet) and

hydrocodone (commonly prescribed with acetaminophen, as in Vicodin, Lortab etc.) when

available in pure formulations as opposed to combined with other medications (as in Percocet

which contains both oxycodone and acetaminophen/paracetamol).

In Section 3 of this course you will cover these topics:
Antineoplastic Agents

Effects Of Drugs On The Central Nervous System

Effects Of Drugs On The Autonomic Nervous System

Anesthetic Agents

Effects Of Drugs On Skin Conditions

Effects Of Drugs On The Cardiovascular System
Topic : Antineoplastic Agents

Topic Objective:

After reading this topic the student will be able to:

 List the seven warning signs of cancer.

 Summarize the basic cell cycle and its importance in the use of antineoplastic agents.

 List commonly used antineoplastic agents in each class.

 Explain the mechanism of action of each class of antineoplastic agents.
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 Discuss how steroids, estrogens, progestins, antiestrogens, and antiandrogens work in the

treatment of cancer.

 Explain how biologic response modifiers are created and how they work.

 Describe the advantages of using monoclonal antibodies in the treatment of cancer.

 Identify common side effects of chemotherapy treatment.

Definition/Overview:

Antineoplastic Agents: An alkylating antineoplastic agent is an alkylating agent that

attaches an alkyl group to DNA. Since cancer cells generally proliferate unrestrictively more

than do healthy cells they are more sensitive to DNA damage, and alkylating agents are used

clinically to treat a variety of tumours.

Biologic response modifiers: Biologic response modifiers, a drug class of their own, are

medicines which are based on compounds that are made by living cells. As these drugs

became available, patients suddenly had newer treatment options and renewed hope.

Rheumatologists suddenly had better options for treating the disease.

Chemotherapy: Chemotherapy, in its most general sense, refers to treatment of disease by

chemicals that kill cells, specifically those of micro-organisms or cancer. In popular usage, it

will usually refer to antineoplastic drugs used to treat cancer or the combination of these

drugs into a standardized treatment regimen.

Key Points:

1.Agents acting nonspecifically

Some alkylating agents are active under conditions present in cells; and the same mechanism

that makes them toxic allows them to be used as anti-cancer drugs. They stop tumour growth

by cross-linking guanine nucleobases in DNA double-helix strands - directly attacking DNA.

This makes the strands unable to uncoil and separate. As this is necessary in DNA

replication, the cells can no longer divide. These drugs act nonspecifically.

2.Agents require activation

Some of them require conversion into active substances in vivo (e.g. cyclophosphamide).
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Cyclophosphamide is one of the most potent immunosuppressive substances. In small

dosages, it is very efficient in the therapy of systemic lupus erythematosus, autoimmune

hemolytic anemias, Wegener's granulomatosis and other autoimmune diseases. High dosages

cause pancytopenia and hemorrhagic cystitis.

3.Dialkylating agents, limpet attachment, and monoalkylating agents

Dialkylating agents can react with two different 7-N-guanine residues and if these are in

different strands of DNA the result is cross-linkage of the DNA strands, which prevents

uncoiling of the DNA double helix. If the two guanine residues are in the same strand the

result is called limpet attachment of the drug molecule to the DNA.

Monoalkylating agents can react only with one 7-N of guanine.

Limpet attachment and monoalkylation do not prevent the separation of the two DNA strands

of the double helix but do prevent vital DNA processing enzymes from accessing the DNA.

The final result is inhibition of cell growth or stimulation of apoptosis, cell suicide.

4.Chemotherapy

In its non-oncological use, the term may also refer to antibiotics (antibacterial chemotherapy).

In that sense, the first modern chemotherapeutic agent was Paul Ehrlich's arsphenamine, an

arsenic compound discovered in 1909 and used to treat syphilis. This was later followed by

sulfonamides discovered by Domagk and penicillin discovered by Alexander Fleming.

Other uses of cytostatic chemotherapy agents (including the ones mentioned below) are the

treatment of autoimmune diseases such as multiple sclerosis and rheumatoid arthritis and the

suppression of transplant rejections (see immunosuppression and DMARDs).

5.Biological response modifiers

Biological response modifiers (BRMs): Substances that stimulate the body's response to

infection and disease. The body naturally produces small amounts of these substances.

Scientists can produce some of them in the laboratory in large amounts for use in treating

cancer, rheumatoid arthritis, and other diseases.
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BMRs used in biological therapy include monoclonal antibodies, interferon, interleukin-2

(IL-2), and several types of colony- stimulating factors (CSF, GM-CSF, G-CSF). Interleukin-

2 and interferon are BRMs being tested for the treatment of advanced malignant melanoma.

Interferon is a BRM now in use to treat hepatitis C.

The side effects of BRM therapy often include flu-like symptoms such as chills, fever,

muscle aches, weakness, loss of appetite, nausea, vomiting, and diarrhea. Some patients

develop a rash, and some bleed or bruise easily. Interleukin therapy can cause swelling.

Depending on the severity of these problems, patients may need to stay in the hospital during

treatment. These side effects are usually short-term and go gradually away after treatment

stops.

Topic : Effects Of Drugs On The Autonomic Nervous System

Topic Objective:

After reading this topic the student will be able to:

 List the two divisions of the nervous system and their subdivisions.

 Explain the basic functional unit cell of the nervous system.

 Define the terms cholinergic and adrenergic.

 Describe the fight-or-flight response.

 List the two main adrenergic receptors and what they respond to.

 Explain the actions of adrenergic agonists.

 Explain the actions of receptor agonists.

 Define adrenergic antagonists.

 List the two types of cholinergic receptors.

 Discuss the source of atropine and how it works.

Definition/Overview:

Autonomic Nervous System: The autonomic nervous system (ANS) (or visceral nervous

system) is the part of the peripheral nervous system that acts as a control system, maintaining

homeostasis in the body. These activities are generally performed without conscious control

or sensation. The ANS affects heart rate, digestion, respiration rate, salivation, and

perspiration, diameter of the pupils, micturition (urination), and sexual arousal. Whereas most
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of its actions are involuntary, some, such as breathing, work in tandem with the conscious

mind. Its main components are its sensory system, motor system (comprised of the

parasympathetic nervous system and sympathetic nervous system), and the enteric nervous

system.

The ANS is a classical term, widely used throughout the scientific and medical community.

Its most useful definition could be: the sensory and motor neurons that innervate the viscera.

These neurons form reflex arcs that pass through the lower brainstem or medulla oblongata.

If the central nervous system (CNS) is damaged above that level, life is still possible, because

cardiovascular, digestive, and respiratory functions will continue to be adequately regulated.

Adrenergic antagonist: An Adrenergic antagonist is a pharmaceutical substance that acts to

inhibit the action of the adrenergic receptors. It is thus a type of sympatholytic. It has the

opposite effect as adrenergic agonists.

Cholinergic: A receptor is cholinergic if it uses acetylcholine as its neurotransmitter.

Cholinergic means related to the neurotransmitter acetylcholine, and is typically used in a

neurological perspective. The parasympathetic nervous system is entirely cholinergic.

Neuromuscular junctions, preganglionic neurons of the sympathetic nervous system, the basal

forebrain, and brain stem complexes are also cholinergic

Key Points:

1.Anatomy

The reflex arcs of the ANS comprise a sensory (afferent) arm, and a motor (efferent or

effector) arm. Only the latter is shown in the illustration.

2.Sensory neurons

The sensory arm is made of primary visceral sensory neurons found in the peripheral nervous

system (PNS), in cranial sensory ganglia: the geniculate, petrosal and nodose ganglia,

appended respectively to cranial nerves VII, IX and X. These sensory neurons monitor the

levels of carbon dioxide, oxygen and sugar in the blood, arterial pressure and the chemical

composition of the stomach and gut content. (They also convey the sense of taste, a conscious

perception). Blood oxygen and carbon dioxide are in fact directly sensed by the carotid body,
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a small collection of chemosensors at the bifurcation of the carotid artery, innervated by the

petrosal (IXth) ganglion.

Primary sensory neurons project (synapse) onto second order or relay visceral sensory

neurons located in the medulla oblongata, forming the nucleus of the solitary tract (nTS), that

integrates all visceral information. The nTS also receives input from a nearby chemosensory

center, the area postrema, that detects toxins in the blood and the cerebrospinal fluid and is

essential for chemically induced vomiting and conditional taste aversion (the memory that

ensures that an animal which has been poisoned by a food never touches it again). All these

visceral sensory informations constantly and unconsciously modulate the activity of the

motor neurons of the ANS.

3.Motor neurons

Motor neurons of the ANS are also located in ganglia of the PNS, called autonomic ganglia.

They belong to three categories with different effects on their target organs sympathetic,

parasympathetic and enteric.

Sympathetic ganglia are located in two sympathetic chains close to the spinal cord: the

prevertebral and pre-aortic chains. Parasympathetic ganglia, in contrast, are located in close

proximity to the target organ: the submandibular ganglion close to salivatory glands,

paracardiac ganglia close to the heart etc Enteric ganglia, which as their name implies

innervate the digestive tube, are located inside its walls and collectively contain as many

neurons as the entire spinal cord, including local sensory neurons, motor neurons and

interneurons. It is the only truly autonomous part of the ANS and the digestive tube can

function surprisingly well even in isolation. For that reason the enteric nervous system has

been called the second brain.

The activity of autonomic ganglionic neurons is modulated by preganglionic neurons (also

called improperly but classically "visceral motoneurons") located in the central nervous

system. Preganglionc sympathetic neurons are in the spinal cord, at thoraco-lumbar levels.

Preganglionic parasympathetic neurons are in the medulla oblongata (forming visceral motor

nuclei: the dorsal motor nucleus of the vagus nerve (dmnX), the nucleus ambiguus, and

salivatory nuclei) and in the sacral spinal cord. Enteric neurons are also modulated by input
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from the CNS, from preganglionic neurons located, like parasympathetic ones, in the medulla

oblongata (in the dmnX).

The feedback from the sensory to the motor arm of visceral reflex pathways is provided by

direct or indirect connections between the nucleus of the solitary tract and visceral

motoneurons.

4.Function

Sympathetic and parasympathetic divisions typically function in opposition to each other. But

this opposition is better termed complementary in nature rather than antagonistic. For an

analogy, one may think of the sympathetic division as the accelerator and the

parasympathetic division as the brake. The sympathetic division typically functions in actions

requiring quick responses. The parasympathetic division functions with actions that do not

require immediate reaction. Consider sympathetic as "fight or flight" and parasympathetic as

"rest and digest".

However, many instances of sympathetic and parasympathetic activity cannot be ascribed to

"fight" or "rest" situations. For example, standing up from a reclining or sitting position

would entail an unsustainable drop in blood pressure if not for a compensatory increase in the

arterial sympathetic tonus. Another example is the constant, second to second modulation of

heart rate by sympathetic and parasympathetic influences, as a function of the respiratory

cycles. More generally, these two systems should be seen as permanently modulating vital

functions, in usually antagonistic fashion, to achieve homeostasis.

5.Sympathetic nervous system

 Promotes a "fight or flight" response, corresponds with arousal and energy generation,

inhibits digestion:

 Diverts blood flow away from the gastro-intestinal (GI) tract and skin via vasoconstriction.

 Blood flow to skeletal muscles, the lung is not only maintained, but enhanced (by as much as

1200%, in the case of skeletal muscles).

 Dilates bronchioles of the lung, which allows for greater alveolar oxygen exchange.

 Increases heart rate and the contractility of cardiac cells (myocytes), thereby providing a

mechanism for the enhanced blood flow to skeletal muscles.
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 Dilates pupils and relaxes the lens, allowing more light to enter the eye.

6.'Parasympathetic Nervous System'

 Promotes a "rest and digest" response; promotes calming of the nerves return to regular

function, and enhances digestion.

 Dilates blood vessels leading to the GI tract, increasing blood flow. This is important

following the consumption of food, due to the greater metabolic demands placed on the body

by the gut.

 The parasympathetic nervous system can also constrict the bronchiolar diameter when the

need for oxygen has diminished.

 During accommodation, the parasympathetic nervous system causes constriction of the pupil

and lens.

 The parasympathetic nervous system stimulates salivary gland secretion, and accelerates

peristalsis, so, in keeping with the rest and digest functions, appropriate PNS activity

mediates digestion of food and indirectly, the absorption of nutrients.

 Is also involved in erection of genitals, via the pelvic splanchnic nerves 24.

7.Neurotransmitters and pharmacology

 At the effector organs, sympathetic ganglionic neurons release noradrenaline

(norepinephrine), along with other cotransmittors such as ATP, to act on adrenergic

receptors, with the exception of the sweat glands and the adrenal medulla:

 Acetylcholine is the preganglionic neurotransmitter for both divisions of the ANS, as well as

the postganglionic neurotransmitter of parasympathetic neurons. Nerves that release

acetylcholine are said to be cholinergic. In the parasympathetic system, ganglionic neurons

use acetylcholine as a neurotransmitter, to stimulate muscarinic receptors.

 At the adrenal cortex, there is no postsynaptic neuron. Instead the presynaptic neuron releases

acetylcholine to act on nicotinic receptors.

 Stimulation of the adrenal medulla releases adrenaline (epinephrine) into the bloodstream

which will act on adrenoceptors, producing a widespread increase in sympathetic activity.
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Topic : Anesthetic Agents

Topic Objective:

After reading this topic the student will be able to:

 Outline the stages of anesthesia.

 Define the importance of pre-medications before anesthesia.

 Explain the action of anesthetics within the central nervous system.

 List the effects of general anesthetics.

 Describe the common local anesthetics and their uses.

 Compare ester and amide local anesthetics.

 List the problems associated with the use of local anesthetics.

 Explain the indications for spinal anesthesia.

Definition/Overview:

Anesthetic Agents: Anesthesia or anesthesia (has traditionally meant the condition of

having sensation (including the feeling of pain) blocked. This allows patients to undergo

surgery and other procedures without the distress and pain they would otherwise

experience. The word was coined by Oliver Wendell Holmes, Sr. in 1846. Another

definition is a "reversible lack of awareness", whether this is a total lack of awareness (e.g.

a general anesthetic) or a lack of awareness of a part of a body such as a spinal anesthetic or

another nerve block would cause. Anesthesia differs from analgesia in blocking all

sensation, not only pain.

 Today, the term general anesthesia in its most general form can include:

 Analgesia: blocking the conscious sensation of pain;

 Hypnosis: produces unconsciousness without analgesia;

 Amnesia: preventing memory formation;

 Relaxation: preventing unwanted movement or muscle tone;

 Obtundation of reflexes, preventing exaggerated autonomic reflexes.

Patients undergoing surgery usually undergo preoperative evaluation. It includes gathering

history of previous anesthetics, and any other medical problems, physical examination,

ordering required blood work and consultations prior to surgery.
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There are several forms of anesthesia: General anesthesia: "Drug-induced loss of

consciousness during which patients are not arousable, even by painful stimulation." Patients

undergoing general anesthesia can often neither maintain their own airway nor breathe on

their own. While usually administered with inhalational agents, general anesthesia can be

achieved with intravenous agents, such as propofol.

 Deep sedation/analgesia: "Drug-induced depression of consciousness during which patients

cannot be easily aroused but respond purposefully following repeated or painful stimulation."

Patients may sometimes be unable to maintain their airway and breathe on their own.

 Moderate sedation/analgesia or conscious sedation: "Drug-induced depression of

consciousness during which patients respond purposefully to verbal commands, either alone

or accompanied by light tactile stimulation." In this state, patients can breathe on their own

and need no help maintaining an airway.

 Minimal sedation or anxiolysis: "Drug-induced state during which patients respond normally

to verbal commands." Though concentration, memory, and coordination may be impaired,

patients need no help breathing or maintaining an airway.

 The level of anesthesia achieved ranges on a continuum of depth of consciousness from

minimal sedation to general anesthesia. The depth of consciousness of a patient may change

from one minute to the next.

 The following refer to states achieved by anesthetics working outside of the brain:

 Regional anesthesia: Loss of pain sensation, with varying degrees of muscle relaxation, in

certain regions of the body. Administered with local anesthesia to peripheral nerve bundles,

such as the brachial plexus in the neck. Examples include the interscalene block for shoulder

surgery, axillary block for wrist surgery, and femoral nerve block for leg surgery. While

traditionally administered as a single injection, newer techniques involve placement of

indwelling catheters for continuous or intermittent administration of local anesthetics.

 Spinal anesthesia: also known as subarachnoid block. Refers to a Regional block resulting

from a small volume of local anesthetics being injected into the spinal canal. The spinal canal

is covered by the dura mater, through which the spinal needle enters. The spinal canal

contains cerebrospinal fluid and the spinal cord. The sub arachnoid block is usually injected

between the 4th and 5th lumbar vertebrae, because the spinal cord usually stops at the 1st

lumbar vertebra, while the canal continues to the sacral vertebrae. It results in a loss of pain

sensation and muscle strength, usually up to the level of the chest (nipple line or 4th thoracic

dermatome).
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 Epidural anesthesia: Regional block resulting from an injection of a large volume of local

anesthetic into the epidural space. The epidural space is a potential space that lies underneath

the ligamenta flava, and outside the dura mater (outside layer of the spinal canal). This is

basically an injection around the spinal canal.

 Local anesthesia is similar to regional anesthesia, but exerts its effect on a smaller area of the

body.

Key Points:

1.Anesthesia providers

Physicians specialising in peri-operative care, development of an anesthetic plan, and the

administration of anesthetics are known in the United States as anesthesiologists and in the

UK and Canada as anaesthetists or anaesthesiologists. All anaesthetics in the UK, Australia,

New Zealand and Japan are administered by physicians. Nurse anesthetists also administer

anesthesia in 109 nations. In the US, 35% of anesthetics are provided by physicians in solo

practice, about 55% are provided by ACTs with anesthesiologists medically directing

Anesthesiologist Assistants or CRNAs, and about 10% are provided by CRNAs in solo

practice.

2.Anesthesiologists/Anaesthetists (medically-trained physicians)

 In the US, medical doctors who specialize in anesthesiology are called anesthesiologists, and

dentists who specialize in anesthesiology are called dental anesthesiologists. Such physicians

in the UK, Canada and Australia are called anaesthetists or anaesthesiologists.

 In the US, a physician specializing in anesthesiology completes 4 years of college, 4 years of

medical school, 1 year of internship, and 3 years of residency. According to the American

Society of Anesthesiologists, anesthesiologists provide or participate in more than 90 percent

of the 40 million anesthetics delivered annually.

 In the UK, this training lasts a minimum of seven years after the awarding of a medical

degree and two years of basic residency, and takes place under the supervision of the Royal

College of Anaesthetists. In Australia and New Zealand, it lasts five years after the awarding

of a medical degree and two years of basic residency, under the supervision of the Australian

and New Zealand College of Anaesthetists. Other countries have similar systems, including
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Ireland (the Faculty of Anaesthetists of the Royal College of Surgeons in Ireland), Canada

and South Africa (the College of Anaesthetists of South Africa).

 In the UK, Fellowship of the Royal College of Anaesthetists (FRCA), is conferred upon

medical doctors following completion of the written and oral parts of the Royal College's

examination. In the US, completion of the written and oral Board examinations by a

physician anesthesiologist allows one to be called "Board Certified" or a "Diplomate" of the

American Board of Anesthesiology (or of the American Osteopathic Board of

Anesthesiology, for osteopathic physicians).

 Other specialties within medicine are closely affiliated to anaesthetics. These include

intensive care medicine and pain medicine. Specialists in these disciplines have usually done

some training in anaesthetics. The role of the anaesthetist is changing. It is no longer limited

to the operation itself. Many anaesthetists perform well as peri-operative physicians, and will

involve themselves in optimizing the patient's health before surgery (colloquially called

"work-up"), performing the anaesthetic,including specialized intraoperative monitoring (like

transesophageal echocardiography), following up the patient in the post anesthesia care unit

and post-operative wards, and ensuring optimal analgesia throughout.

 It is important to note that the term anesthetist in the United States usually refers to registered

nurses who have completed specialized education and training in nurse anesthesia to become

certified registered nurse anesthetists (CRNAs). As noted above, the term anaesthetist in the

UK and Canada refers to medical doctors who specialize in anesthesiology.

3.Nurse anesthetists

 In the United States, advance practice nurses specializing in the provision of anesthesia care

are known as Certified Registered Nurse Anesthetists (CRNAs). According to the American

Association of Nurse Anesthetists, the 36,000 CRNAs in the US administer approximately 27

million anesthetics each year, roughly two thirds of the US total. Thirty-four percent of nurse

anesthetists practice in communities of less than 50,000. CRNAs start school with a bachelors

degree and at least 1 year of acute care nursing experience, and gain a masters degree in nurse

anesthesia before passing the mandatory Certification Exam. Masters-level CRNA training

programs range in length from 27 to 36 months.

 CRNAs may work with podiatrists, dentists, anesthesiologists, surgeons, obstetricians and

other professionals requiring their services. CRNAs administer anesthesia in all types of

surgical cases, and are able to apply all the accepted anesthetic techniques -- general,
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regional, local, or sedation. CRNAs do not require Anesthesiologist supervision in any state

and only require surgeon/dentist/podiatrists to sign the chart for medicare billing in all but 16

states.

4.Anesthesiologist assistants

 In the US, anesthesiologist assistants (AAs) are graduate-level trained specialists who have

undertaken specialized education and training to provide anesthesia care under the direction

of an Anesthesiologist. AAs typically hold a masters degree and practice under

Anesthesiologist supervision in 18 states through licensing, certification or physician

delegation.

 In the UK, a similar group of assistants are currently being evaluated. They are named

Physician's Assistant (Anaesthesia). Their background can be nursing, operating department

professional or another profession allied to medicine or a science graduate. Training is in the

form of a post-graduate diploma and takes 27 months to complete. Once finished, a masters

degree can be undertaken.

 Anesthesiology assistants should be distinguished from anesthesia technicians.

5.Anesthesia technicians

 Anesthesia technicians are specially trained biomedical technicians who assist

anesthesiologists, nurse anesthetists, and anesthesiology assistants with monitoring

equipment, supplies, and patient care procedures in the operating room.

 In New Zealand, anaesthetic technicians complete a course of study recognized by the New

Zealand Association of Anaesthetic Technicians and Nurses.

 In the United Kingdom, personnel known as ODPs (operating department practitioners) or

anaesthetic nurses provide support to the physician anaesthetist (anaesthesiologist).

6.Veterinary anesthetists/anesthesiologists

Veterinary anesthetists utilize much the same equipment and drugs as those who provide

anesthesia to human patients. In the case of animals, the anesthesia must be tailored to fit the

species ranging from large land animals like horses or elephants to birds to aquatic animals

like fish. For each species there are ideal, or at least less problematic, methods of safely

inducing anesthesia. For wild animals, anesthetic drugs must often be delivered from a
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distance by means of remote projector systems ("dart guns") before the animal can even be

approached. Large domestic animals, like cattle, can often be anesthetized for standing

surgery using only local anesthetics and sedative drugs. While most clinical veterinarians and

veterinary technicians routinely function as anesthetists in the course of their professional

duties, veterinary anesthesiologists in the U.S. are veterinarians who have completed a two-

year residency in anesthesia and have qualified for certification by the American College of

Veterinary Anesthesiologists.

7.Anesthetic agents

 Local anesthetics are agents which prevent transmission of nerve impulses without causing

unconsciousness. They act by binding to fast sodium channels from within (in an open state).

Local anesthetics can be either ester or amide based.

 Ester local anesthetics (e.g., procaine, amethocaine, cocaine) are generally unstable in

solution and fast-acting, and allergic reactions are common.

 Amide local anesthetics (e.g., lidocaine, prilocaine, bupivicaine, levobupivacaine,

ropivacaine and dibucaine) are generally heat-stable, with a long shelf life (around 2 years).

They have a slower onset and longer half-life than ester anaesthetics, and are usually racemic

mixtures, with the exception of levobupivacaine (which is S(-) -bupivacaine) and ropivacaine

(S(-)-ropivacaine). These agents are generally used within regional and epidural or spinal

techniques, due to their longer duration of action, which provides adequate analgesia for

surgery, labor, and symptomatic relief.

 Only preservative-free local anesthetic agents may be injected intrathecally.

8.Adverse effects of local anaesthesia

 Adverse effects of local anesthesia are generally referred to as Local Anesthetic Toxicity.

 Effects may be localized or systemic.

 Examples of systemic effects of local anesthesia:

 Local anesthetic drugs are toxic to the heart (where they cause arrhythmia) and brain (where

they may cause unconsciousness and seizures). Arrhythmias may be resistant to defibrillation

and other standard treatments, and may lead to loss of heart function and death.

 The first evidence of local anesthetic toxicity involves the nervous system, including

agitation, confusion, dizziness, blurred vision, tinnitus, a metallic taste in the mouth, and

nausea that can quickly progress to seizures and cardiovascular collapse.
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 Toxicity can occur with any local anesthetic as an individual reaction by that patient. Possible

toxicity can be tested with pre-operative procedures to avoid toxic reactions during surgery.

 An example of localized effect of local anesthesia:

 Direct infiltration of local anesthetic into skeletal muscle will cause temporary paralysis of

the muscle.

9.Current inhaled general anesthetic agents

Volatile agents are specially formulated organic liquids that evaporate readily into vapors,

and are given by inhalation for induction and/or maintenance of general anesthesia. Nitrous

oxide and xenon are gases at room temperature rather than liquids, so they are not considered

volatile agents. The ideal anesthetic vapor or gas should be non-flammable, non-explosive,

lipid-soluble, and should possess low blood gas solubility, have no end organ (heart, liver,

kidney) toxicity or side-effects, should not be metabolized, and should be non-irritant when

inhaled by patients.

No anesthetic agent currently in use meets all these requirements. The agents in widespread

current use are isoflurane, desflurane, sevoflurane, and nitrous oxide. Nitrous oxide is a

common adjuvant gas, making it one of the most long-lived drugs still in current use.

Because of its low potency, it cannot produce anesthesia on its own but is frequently

combined with other agents. Halothane, an agent introduced in the 1950s, has been almost

completely replaced in modern anesthesia practice by newer agents because of its

shortcomings. Partly because of its side effects, enflurane never gained widespread

popularity.

In theory, any inhaled anesthetic agent can be used for induction of general anesthesia.

However, most of the halogenated anesthetics are irritating to the airway, perhaps leading to

coughing, laryngospasm and overall difficult inductions. For this reason, the most frequently

used agent for inhalational induction is sevoflurane. All of the volatile agents can be used

alone or in combination with other medications to maintain anesthesia (nitrous oxide is not

potent enough to be used as a sole agent).

Volatile agents are frequently compared in terms of potency, which is inversely proportional

to the minimum alveolar concentration. Potency is directly related to lipid solubility. This is

known as the Meyer-Overton hypothesis. However, certain pharmacokinetic properties of
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volatile agents have become another point of comparison. Most important of those properties

is known as the blood:gas partition coefficient. This concept refers to the relative solubility of

a given agent in blood. Those agents with a lower blood solubility (i.e., a lower bloodgas

partition coefficient; e.g., desflurane) give the anesthesia provider greater rapidity in titrating

the depth of anesthesia, and permit a more rapid emergence from the anesthetic state upon

discontinuing their administration. In fact, newer volatile agents (e.g., sevoflurane,

desflurane) have been popular not due to their potency (minimum alveolar concentration), but

due to their versatility for a faster emergence from anesthesia, thanks to their lower bloodgas

partition coefficient.

10. Current intravenous anesthetic agents (non-opioid)

 While there are many drugs that can be used intravenously to produce anesthesia or sedation,

the most common are:

 Barbiturates

 Methohexital

 Thiopental

 Benzodiazepines

 Diazepam

 Lorazepam

 Midazolam

 Etomidate

 Ketamine

 Propofol

The two barbiturates mentioned above, thiopental and methohexital, are ultra-short-acting,

and are used to induce and maintain anesthesia. However, though they produce

unconsciousness, they provide no analgesia (pain relief) and must be used with other agents.

Benzodiazepines can be used for sedation before or after surgery and can be used to induce

and maintain general anesthesia. When benzodiazepines are used to induce general

anesthesia, midazolam is preferred. Benzodiazepines are also used for sedation during

procedures that do not require general anesthesia. Like barbiturates, benzodiazepines have no

pain-relieving properties. Propofol is one of the most commonly used intravenous drugs

employed to induce and maintain general anesthesia. It can also be used for sedation during

procedures or in the ICU. Like the other agents mentioned above, it renders patients
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unconscious without producing pain relief. Because of its favourable physiological effects,

"etomidate has been primarily used in sick patients". Ketamine is infrequently used in

anesthesia practice because of the unpleasant experiences which sometimes occur upon

emergence from anesthesia, which include "vivid dreaming, extracorporeal experiences, and

illusions." However, like etomidate it is frequently used in emergency settings and with sick

patients because it produces fewer adverse physiological effects. Unlike the intravenous

anesthetic drugs previously mentioned, ketamine produces profound pain relief, even in doses

lower than those which induce general anesthesia. Also unlike the other anesthetic agents in

this section, patients who receive ketamine alone appear to be in a cataleptic state, unlike

other states of anesthesia that resemble normal sleep. Ketamine-anesthetized patients have

profound analgesia but keep their eyes open and maintain many reflexes.

11. Current intravenous opioid analgesic agents

While opioids can produce unconsciousness, they do so unreliably and with significant side

effects. So, while they are rarely used to induce anesthesia, they are frequently used along

with other agents such as intravenous non-opioid anesthetics or inhalational anesthetics.

Furthermore, they are used to relieve pain of patients before, during, or after surgery. The

following opioids have short onset and duration of action and are frequently used during

general anesthesia:

 Alfentanil

 Fentanyl

 Remifentanil

 Sufentanil

 The following agents have longer onset and duration of action and are frequently used for

post-operative pain relief:

 Buprenorphine

 Butorphanol

 Diamorphine, (diacetyl morphine, also known as heroin, not available in U.S.)

 Hydromorphone

 Levorphanol

 Meperidine, also called pethidine in the UK, New Zealand, Australia and other countries

 Methadone

 Morphine
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 Nalbuphine

 Oxycodone, (not available intravenously in U.S.)

 Oxymorphone

 Pentazocine

12. Current muscle relaxants

Muscle relaxants do not render patients unconscious or relieve pain. Instead, they are

sometimes used after a patient is rendered unconscious (induction of anesthesia) to facilitate

intubation or surgery by paralyzing skeletal muscle.

 Depolarizing muscle relaxants

 Succinylcholine (also known as suxamethonium in the UK, New Zealand, Australia and other

countries, "Celokurin" or "celo" for short in Europe)

 Non-depolarizing muscle relaxants

 Short acting

 Mivacurium

 Rapacuronium

 Intermediate acting

 Atracurium

 Cisatracurium

 Rocuronium

 Vecuronium

 Long acting

 Alcuronium

 Doxacurium

 Gallamine

 Metocurine

 Pancuronium

 Pipecuronium

 d-Tubocurarine
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13. Adverse effects of muscle relaxants

Succinylcholine may cause hyperkalemia if given to burn patients, or paralyzed

(quadraplegic, paraplegic) patients. The mechanism is reported to be through upregulation of

acetylcholine receptors in those patient populations. Succinylcholine may also trigger

malignant hyperthermia in susceptible patients.

Another potentially disturbing complication can be 'anesthesia awareness'. In this situation,

patients paralyzed with muscle relaxants may awaken during their anesthesia, due to decrease

in the levels of drugs providing sedation and/or pain relief. If this fact is missed by the

anaesthesia provider, the patient may be aware of his surroundings, but be incapable of

moving or communicating that fact. Neurological monitors are becoming increasingly

available which may help decrease the incidence of awareness. Most of these monitors use

proprietary algorithms monitoring brain activity via evoked potentials. Despite the

widespread marketing of these devices many case reports exist in which awareness under

anesthesia has occurred despite apparently adequate anesthesia as measured by the neurologic

monitor.

14. Current intravenous reversal agents

 Flumazenil, reverses the effects of benzodiazepines

 Naloxone, reverses the effects of opioids

 Neostigmine, reverses the effects of non-depolarizing muscle relaxants

15. Anesthetic equipment

In modern anesthesia, a wide variety of medical equipment is desirable depending on the

necessity for portable field use, surgical operations or intensive care support. Anesthesia

practitioners must possess a comprehensive and intricate knowledge of the production and

use of various medical gases, anaesthetic agents and vapours, medical breathing circuits and

the variety of anaesthetic machines (including vaporizers, ventilators and pressure gauges)

and their corresponding safety features, hazards and limitations of each piece of equipment,

for the safe, clinical competence and practical application for day to day practice.
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16. Anesthetic monitoring

Patients being treated under general anesthetics must be monitored continuously to ensure the

patient's safety. For minor surgery, this generally includes monitoring of heart rate (via ECG

or pulse oximetry), oxygen saturation (via pulse oximetry), non-invasive blood pressure,

inspired and expired gases (for oxygen, carbon dioxide, nitrous oxide, and volatile agents).

For moderate to major surgery, monitoring may also include temperature, urine output,

invasive blood measurements (arterial blood pressure, central venous pressure), pulmonary

artery pressure and pulmonary artery occlusion pressure, cerebral activity (via EEG analysis),

neuromuscular function (via peripheral nerve stimulation monitoring), and cardiac output. In

addition, the operating room's environment must be monitored for temperature and humidity

and for buildup of exhaled inhalational anesthetics which might impair the health of

operating room personnel.

17. Anesthesia record

The anesthesia record is the medical and legal documentation of events during an anesthetic.

It reflects a detailed and continuous account of drugs, fluids, and blood products administered

and procedures undertaken, and also includes the observation of cardiovascular responses,

estimated blood loss, urinary body fluids and data from physiologic monitors during the

course of an anesthetic. The anesthesia record may be written manually on paper; however,

the paper record is increasingly replaced by an electronic record as part of an Anesthesia

Information Management System (AIMS).

18. Anesthesia Information Management System (AIMS)

An AIMS refers to any information system that is used as an automated electronic anesthesia

record keeper (i.e., connection to patient physiologic monitors and/or the Anesthetic

machine) and which also may allow the collection and analysis of anesthesia-related

perioperative patient data.

19. Anesthesia in popular culture

 The 1958 film Corridors of Blood, starring Boris Karloff, depicts an 1840's surgeon who

experiments with anesthetic gases in an effort to make surgery pain free.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

83
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 A bestseller by Robin Cook, Harmful Intent has an anesthesiologist as the main character,

who uncovers a legal conspiracy aimed at his specialty.

 The 1978 film Coma depicts a series of events at the Boston Memorial Hospital in which

patients are intentionally put into a comatose state via anesthesia and their organs later sold.

 Metallica has a song from their album Kill 'Em All called (Anesthesia) Pulling Teeth.

 Awake, a 2007 suspense thriller, is about anaesthesia awareness

]

Topic : Effects Of Drugs On Skin Conditions

Topic Objective:

After reading this topic the student will be able to:

 Describe the top two layers of the skin.

 List five different skin disorders.

 Identify the mainstay of treatment for acute or chronic inflammatory disorders of the skin.

 Describe the mechanism of action of topical corticosteroids.

 Identify the drugs used to treat psoriasis.

 List the drugs used to treat acne.

 Explain the action and uses of keratolytics.

 Describe the treatments for scabies and pediculosis.

Definition/Overview:

Eczema: Eczema (from Greekέκζεμα) is a form of dermatitis, or inflammation of the upper

layers of the skin. The term eczema is broadly applied to a range of persistent skin conditions.

These include dryness and recurring skin rashes which are characterized by one or more of

these symptoms: redness, skin edema (swelling), itching and dryness, crusting, flaking,

blistering, cracking, oozing, or bleeding. Areas of temporary skin discoloration may appear

and are sometimes due to healed lesions, although scarring is rare.

Acne vulgaris: Acne vulgaris (commonly called acne) is a skin disease caused by changes in

the pilosebaceous units (skin structures consisting of a hair follicle and its associated
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sebaceous gland). Severe acne is inflammatory, but acne can also manifest in non-

inflammatory forms. Acne lesions are commonly referred to as pimples, spots, zits, or bacne.

Psoriasis: Psoriasis is a non-contagious disorder which affects the skin and joints. It

commonly causes red scaly patches to appear on the skin. The scaly patches caused by

psoriasis, called psoriatic plaques, are areas of inflammation and excessive skin production.

Skin rapidly accumulates at these sites and takes on a silvery-white appearance. Plaques

frequently occur on the skin of the elbows and knees, but can affect any area including the

scalp and genitals. In contrast to eczema, psoriasis is more likely to be found on the extensor

aspect of the joint.

Corticosteroids: Corticosteroids are a class of steroid hormones that are produced in the

adrenal cortex. Corticosteroids are involved in a wide range of physiologic systems such as

stress response, immune response and regulation of inflammation, carbohydrate metabolism,

protein catabolism, blood electrolyte levels, and behavior.

Key Points:

1.Types of Eczema

The term eczema refers to a set of clinical characteristics. Classification of the underlying

diseases has been haphazard and unsystematic, with many synonyms used to describe the

same condition. A type of eczema may be described by location (e.g. hand eczema), by

specific appearance (eczema craquele or discoid), or by possible cause (varicose eczema).

Further adding to the confusion, many sources use the term eczema and the term for the most

common type of eczema (atopic eczema) interchangeably.

The European Academy of Allergology and Clinical Immunology (EAACI) published a

position paper in 2001 which simplifies the nomenclature of allergy-related diseases

including atopic and allergic contact eczemas. Non-allergic eczemas are not affected by this

proposal.

2.Types of common eczemas

 Atopic eczema (aka infantile e., flexural e., atopic dermatitis) is believed to have a hereditary

component, and often runs in families whose members also have hay fever and asthma. Itchy
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rash is particularly noticeable on face and scalp, neck, inside of elbows, behind knees, and

buttocks. Experts are urging doctors to be more vigilant in weeding out cases that are, in

actuality, irritant contact dermatitis. It is very common in developed countries, and rising.

(L20)

 Contact dermatitis is of two types: allergic (resulting from a delayed reaction to some

allergen, such as poison ivy or nickel), and irritant (resulting from direct reaction to a solvent,

such as sodium lauryl sulfate, for example). Some substances act both as allergen and irritant

(wet cement, for example). Other substances cause a problem after sunlight exposure,

bringing on phototoxic dermatitis. About three quarters of cases of contact eczema are of the

irritant type, which is the most common occupational skin disease. Contact eczema is curable

provided the offending substance can be avoided, and its traces removed from ones

environment. (L23; L24; L56.1; L56.0)

 Xerotic eczema (aka asteatotic e., e. craquele or craquelatum, winter itch, pruritus hiemalis) is

dry skin that becomes so serious it turns into eczema. It worsens in dry winter weather, and

limbs and trunk are most often affected. The itchy, tender skin resembles a dry, cracked, river

bed. This disorder is very common among the older population. Ichthyosis is a related

disorder. (L85.3; L85.0)

 Seborrhoeic dermatitis (aka cradle cap in infants, dandruff) causes dry or greasy scaling of

the scalp and eyebrows. Scaly pimples and red patches sometimes appear in various adjacent

places. In newborns it causes a thick, yellow crusty scalp rash called cradle cap which seems

related to lack of biotin, and is often curable. (L21; L21.0)

3.Less common eczemas

 Dyshidrosis (aka dyshidrotic e., pompholyx, vesicular palmoplantar dermatitis, housewifes

eczema) only occurs on palms, soles, and sides of fingers and toes. Tiny opaque bumps called

vesicles, thickening, and cracks are accompanied by itching which gets worse at night. A

common type of hand eczema, it worsens in warm weather. (L30.1)

 Discoid eczema (aka nummular e., exudative e., microbial e.) is characterized by round spots

of oozing or dry rash, with clear boundaries, often on lower legs. It is usually worse in winter.

Cause is unknown, and the condition tends to come and go. (L30.0)

 Venous eczema (aka gravitational e., stasis dermatitis, varicose e.) occurs in people with

impaired circulation, varicose veins and edema, and is particularly common in the ankle area
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of people over 50. There is redness, scaling, darkening of the skin and itching. The disorder

predisposes to leg ulcers. (I83.1)

 Dermatitis herpetiformis (aka Duhrings Disease) causes intensely itchy and typically

symmetrical rash on arms, thighs, knees, and back. It is directly related to celiac disease and

can often be put into remission with appropriate diet. (L13.0)

 Neurodermatitis (aka lichen simplex chronicus, localized scratch dermatitis) is an itchy area

of thickened, pigmented eczema patch that results from habitual rubbing and scratching.

Usually there is only one spot. Often curable through behavior modification and anti-

inflammatory medication. Prurigo nodularis is a related disorder showing multiple lumps.

(L28.0; L28.1)

 Autoeczematization (aka id reaction, autosensitization) is an eczematous reaction to an

infection with parasites, fungi, bacteria or viruses. It is completely curable with the clearance

of the original infection that caused it. The appearance varies depending on the cause. It

always occurs some distance away from the original infection. (L30.2)

 There are also eczemas overlaid by viral infections (e. herpeticum, e. vaccinatum), and

eczemas resulting from underlying disease (e.g. lymphoma). Eczemas originating from

ingestion of medications, foods, and chemicals, have not yet been clearly systematized. Other

rare eczematous disorders exist in addition to those listed here.

4.Diagnosis

Eczema diagnosis is generally based on the appearance of inflamed, itchy skin in eczema

sensitive areas such as face, chest and other skin crease areas. For evaluation of the eczema, a

scoring system can be used (for example, SCORAD, a scoring system for atopic dermatitis).

Given the many possible reasons for eczema flare-ups, a doctor is likely to ascertain a

number of other things before making a judgment:

 An insight to family history

 Dietary habits

 Lifestyle habits

 Allergic tendencies

 Any prescribed drug intake

 Any chemical or material exposure at home or workplace
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 To determine whether an eczema flare is the result of an allergen, a doctor may test the blood

for the levels of antibodies and the numbers of certain types of cells. In eczema, the blood

may show a raised IgE or an eosinophilia.

 The blood can also be sent for a specific test called Radioallergosorbent Test (RAST) or a

Paper Radioimmunosorbent Test (PRIST). In the test, blood is mixed separately with many

different allergens and the antibody levels measured. High levels of antibodies in the blood

signify an allergy to that substance. Allergic diseases are a rapidly growing health problem. A

precise, reliable in vitro test for IgE antibodies to specific substances is a valuable tool to

support the clinician in making diagnoses of or excluding allergy, prescribing and following

up treatment, and predicting disease development.

 In order to understand an evolving allergic disease it is necessary to gain more detailed

information about the ongoing IgE sensitization process in the patient. Such accurate

information can only be obtained through quantitative measurements of the levels of IgE

antibodies to different allergens in the blood. One such quantitative test is the ImmunoCAP

test giving the results in kU A /l rather than in classes, the requirements for accuracy are even

higher.

 Another test for eczema is skin patch testing. The suspected irritant is applied to the skin and

held in place with an adhesive patch. Another patch with nothing is also applied as a control.

After 24 to 48 hours, the patch is removed. If the skin under the suspect patch is red and

swollen, the patch test result is considered positive and suggests that the person is probably

allergic to the suspected irritant.

 Occasionally, the diagnosis may also involve a skin biopsy which is a procedure that removes

a small piece of the affected skin that is sent for microscopic examination in a pathology

laboratory.

 Blood tests and biopsies are not always necessary for eczema diagnosis. However, doctors

will at times require them if the symptoms are unusual, severe or in order to identify

particular triggers.

5.Acne Characteristics

Acne is most common during adolescence, affecting more than 85% of teenagers, and

frequently continues into adulthood. For most people, acne diminishes over time and tends to

disappearor at the very least decreaseafter one reaches his or her early twenties. There is,

however, no way to predict how long it will take to disappear entirely, and some individuals
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will continue to suffer well into their thirties, forties and beyond. The face and upper neck are

the most commonly affected, but the chest, back and shoulders may have acne as well. The

upper arms can also have acne, but lesions found there are often keratosis pilaris, not acne.

Typical acne lesions are comedones, inflammatory papules, pustules and nodules. Some of

the large nodules were previously called "cysts" and the term nodulocystic has been used to

describe severe cases of inflammatory acne. Aside from scarring, its main effects are

psychological, such as reduced self-esteem and, according to at least one study, depression or

suicide. Acne usually appears during adolescence, when people already tend to be most

socially insecure. Early and aggressive treatment is therefore advocated by some to lessen the

overall impact to individuals.

6.Psoriasis causes and effect

The disorder is a chronic recurring condition which varies in severity from minor localised

patches to complete body coverage. Fingernails and toenails are frequently affected (psoriatic

nail dystrophy) - and can be seen as an isolated finding. Psoriasis can also cause

inflammation of the joints, which is known as psoriatic arthritis. Ten to fifteen percent of

people with psoriasis have psoriatic arthritis.

The cause of psoriasis is not known, but it is believed to have a genetic component. Several

factors are thought to aggravate psoriasis. These include stress, excessive alcohol

consumption, and smoking. Individuals with psoriasis may suffer thereby from depression

and loss of self-esteem. As such, quality of life is an important factor in evaluating the

severity of the disease. There are many treatments available but because of its chronic

recurrent nature psoriasis is a challenge to treat.

Topic : Effects Of Drugs On The Cardiovascular System

Topic Objective:

After reading this topic the student will be able to:

 Identify the electrical conduction system of the heart.

 Name the three layers of the heart and the four heart valves.

 Define three types of angina pectoris.

 Name the mainstays of angina therapy.
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 Describe the action of vasodilation.

 Define calcium channel blockers.

 Explain myocardial infarction.

 Identify the classifications of antidysrhythmic drugs and explain their actions.

 Describe the adverse reactions of quinidine.

 Identify the mechanism of action of lidocaine.

 List the adverse effects of phenytoin.

Definition/Overview:

Cardiovascular System: The cardiovascular system incorporates the heart blood vessels and

lymphatic vessels. The main purpose is to maintain adequate blood circulation and hence the

distribution of nutrients to tissues and the delivery of metabolic wastes to excretory/urinary

organs. The endocrine and immune systems also use the blood circulation as conduits for

hormones, immune cells and cytokines and other chemical messengers that work at distant

sites in the body.

Vasodilation: Vasodilation refers to the widening of blood vessels resulting from relaxation

of smooth muscle cells within the vessel walls, particularly in the large arteries, smaller

arterioles and large veins. The process is essentially the opposite of vasoconstriction, or the

narrowing of blood vessels. When vessels dilate, the flow of blood is increased due to a

decrease in vascular resistance. Therefore, dilation of arterial blood vessels (mainly

arterioles) leads to a decrease in blood pressure. The response may be intrinsic (due to local

processes in the surrounding tissue) or extrinsic (due to hormones or the nervous system).

Additionally, the response may either be localized to a specific organ, or systemic (seen

throughout the entire systemic circulation). Factors that result in vasodilation are termed

vasodilators.

Quinidine: Quinidine is a pharmaceutical agent that acts as a class I antiarrhythmic agent in

the heart. It is a stereoisomer of quinine, originally derived from the bark of the cinchona

tree.

Lidocaine: Lidocaine (INN) (pronounced /ˈlaɪdoʊkeɪn/) or lignocaine (former BAN)

(/ˈlɪgnoʊkeɪn/) is a common local anesthetic and antiarrhythmic drug. Lidocaine is used
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topically to relieve itching, burning and pain from skin inflammations, injected as a dental

anesthetic, and in minor surgery.

Phenytoin: Phenytoin sodium is a commonly used antiepileptic. Phenytoin acts to dampen

the unwanted, runaway brain activity seen in seizure by reducing electrical conductance

among brain cells by stabilizing the inactive state of voltage gated sodium channels. Aside

from seizures, it is an option in the treatment of trigeminal neuralgia as well as certain cardiac

arrhythmias.

Key Points:

1.Circulatory System

The circulatory system is an organ system that moves nutrients, gases, and wastes to and

from cells, helps fight diseases and helps stabilize body temperature and pH to maintain

homeostasis. This system may be seen strictly as a blood distribution network, but some

consider the circulatory system as composed of the cardiovascular system, which distributes

blood, and the lymphatic system, which distributes lymph. While humans, as well as other

vertebrates, have a closed cardiovascular system (meaning that the blood never leaves the

network of arteries, veins and capillaries), some invertebrate groups have an open

cardiovascular system. The most primitive animal phyla lack circulatory systems. The

lymphatic system, on the other hand, is an open system.

Human circulatory system

The main components of the human circulatory system are the heart, the blood, and the blood

vessels. The circulatory system includes: the pulmonary circulation, a "loop" through the

lungs where blood is oxygenated; and the systemic circulation, a "loop" through the rest of

the body to provide oxygenated blood. An average adult contains five to six quarts (roughly

4.7 to 5.7 litres) of blood, which consists of plasma that contains red blood cells, white blood

cells, and platelets.

Two types of fluids move through the circulatory system: blood and lymph. The blood, heart,

and blood vessels form the cardiovascular system. The lymph, lymph nodes, and lymph

vessels form the lymphatic system. The cardiovascular system and the lymphatic system

collectively make up the circulatory system.
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2.Systemic circulation

Systemic circulation is the portion of the cardiovascular system which carries oxygenated

blood away from the heart, to the body, and returns deoxygenated blood back to the heart.

Arteries always take blood away from the heart, regardless of their oxygenation, and veins

always bring blood back. In general, arteries bring oxygenated blood to the tissues; veins

bring deoxygenated blood back to the heart. In the case of the pulmonary vessels, however,

the oxygenation is reversed: the pulmonary artery takes deoxygenated blood from the heart to

the lungs, and oxygenated blood is pumped back through the pulmonary vein to the heart. As

blood circulates through the body, oxygen and nutrients diffuse from the blood into cells

surrounding the capillaries, and carbon dioxide diffuses into the blood from the capillary

cells.

The release of oxygen from red blood cells or erythrocytes is regulated in mammals. It

increases with an increase of carbon dioxide in tissues, an increase in temperature, or a

decrease in pH. Such characteristics are exhibited by tissues undergoing high metabolism, as

they require increased levels of oxygen.

3.Pulmonary circulation

Pulmonary circulation is the portion of the cardiovascular system which carries oxygen-

depleted blood away from the heart, to the lungs, and returns oxygenated blood back to the

heart.

De-oxygenated blood enters the right atrium of the heart and flows into the right ventricle

where it is pumped through the pulmonary arteries to the lungs. Pulmonary veins return the

now oxygen-rich blood to the heart, where it enters the left atrium before flowing into the left

ventricle. From the left ventricle the oxygen-rich blood is pumped out via the aorta, and on to

the rest of the body.

4.Coronary circulation

The coronary circulatory system provides a blood supply to the heart.
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5.Vasodilation

Vasodilation directly affects the relationship between mean arterial pressure, cardiac output

and total peripheral resistance (TPR). Mathematically, cardiac output is computed by

multiplying the heart rate (in beats/minute) and the stroke volume (the volume of blood

ejected during systole). TPR depends on several factors including the length of the vessel, the

viscosity of blood (determined by hematocrit), and the diameter of the blood vessel. The

latter is the most important variable in determining resistance, changing by the sixth power of

the radius. An increase in either of these physiological components (cardiac output or TPR)

causes a rise in the mean arterial pressure. Vasodilation works to decrease TPR and blood

pressure through relaxation of smooth muscle cells in the tunica media layer of large arteries

and smaller arterioles.

Vasodilation occurs in superficial blood vessels of warm-blooded animals when their ambient

environment is hot; this process diverts the flow of heated blood to the skin of the animal,

where heat can be more easily released into the atmosphere. The opposite physiological

process is vasoconstriction. These processes are naturally modulated by local paracrine

agents from endothelial cells (e.g nitric oxide, bradykinin, potassium ions and adenosine), as

well as an organism's Autonomic Nervous System and adrenal glands, both of which secrete

catecholamines such as norepinephrine and epinephrine, respectively.

6.Quinidine

Like all other class I antiarrhythmic agents, quinidine primarily works by blocking the fast

inward sodium current (INa). Quinidine's effect on INa is known as a use dependent block.

This means that at higher heart rates, the block increases, while at lower heart rates the block

decreases. The effect of blocking the fast inward sodium current causes the phase 0

depolarization of the cardiac action potential to decrease (decreased Vmax). Quinidine also

blocks the slowly inactivating tetrodotoxin-sensitive Na current, the slow inward calcium

current (ICa), the rapid (IKr) and slow (IKs) components of the delayed potassium rectifier

current, the inward potassium rectifier current (IKI), the ATP-sensitive potassium channel

(IKATP) and Ito. The effect of quinidine on the ion channels is to prolong the cardiac action

potential, thereby prolonging the QT interval on the surface ECG.
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7. Phenytoin

At therapeutic doses, phenytoin produces horizontal gaze nystagmus, which is harmless but

occasionally tested for by law enforcement as a marker for alcohol intoxication (which can

also produce nystagmus). At toxic doses, patients experience sedation, cerebellar ataxia, and

ophthalmoparesis, as well as paradoxical seizures. Idiosyncratic side effects of phenytoin, as

with other anticonvulsants, include rash and severe allergic reactions. It has been suggested

that phenytoin causes a reduction in folic acid levels, predisposing patients to megaloblastic

anemia. Folic acid is presented as polyglutamate in foods, it is then converted into

monoglutamates by intestinal conjugase. Phenytoin acts by inhibiting this enzyme therefore

causing folate deficiency. Phenytoin is a known teratogen. The syndrome consists of

craniofacial anomalies (broad nasal bridge, cleft lip and palate, microcephaly) and a mild

form of mental retardation (average IQ=71). This syndrome resembles the well-described

Fetal Alcohol Syndrome and has also been called the "fetal hydantoin syndrome." Recently,

the teratogenicity of phenytoin has been contested. One blinded trial asked physicians to

separate photographs of children into two piles based on whether they showed the so-called

characteristic features of this syndrome; it found that physicians were no better at diagnosing

the syndrome than would be expected by random chance, calling the very existence of the

syndrome into question. Data now being collected by the Epilepsy and Antiepileptic Drug

Pregnancy Registry may one day answer this question definitively. Phenytoin may

accumulate in the cerebral cortex over long periods of time, as well as causing atrophy of the

cerebellum when administered at chronically high levels. Despite this, the drug has a long

history of safe use, making it one of the more popular anti-convulsants prescribed by doctors,

and a common "first line of defense" in seizure cases. Recently phenytoin is suggested to be a

human carcinogen.

Due to patent expiration, phenytoin is available in generic form and several branded forms at

relatively low cost, making it one of the more affordable seizure control medications. It is

available in extended release capsules and injectable forms, though the injectable formulation

is rapidly losing ground to fosphenytoin (an important side note is that fosphenytoin has to be

dephosphorylated before it can metabolized for use which can take an extra 15 minutes).

Some generic formulations of phenytoin have been felt to be less reliable with respect to

time-release than their branded counterparts. In some cases, this can be related to
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complications which arise between the alternative protein bond release mechanisms used in

the generic versions, and those individuals with high metabolic rates.

Phenytoin has been associated with drug induced gingival enlargement (hyperplasia) in the

oral cavity probably due to above mentioned folate defiency. Plasma concentrations needed

to induce gingival lesions has not been clearly defined. Effects consist of the following:

bleeding upon probing, increased gingival exudate, pronounced gingival inflammatory

response to plaque levels, associated in some instances with bone loss but without tooth

detachment.

Following almost 200 studies of 11 anti-seizure drugs, the FDA has also warned of an

increased suicide risk for any patients treated with certain anti-seizure drugs. The study of

44,000 patients found that patients whose epilepsy is treated with drugs face about twice the

risk of suicidal thoughts compared to placebo-takers. Although phenytoin was not named in

the study, the FDA announced that it expected the risk applied to every epilepsy drug.

In Section 4 of this course you will cover these topics:
Effects Of Drugs On The Vascular System

Anticoagulants

Effects Of Drugs On Urinary Tract Disorders And Electrolyte Balance

Effects Of Drugs On The Endocrine System

Effects Of Drugs On Reproductive System Disorders

Effects Of Drugs On Gastrointestinal Disorders
Topic : Effects Of Drugs On The Vascular System

Topic Objective:

After reading this topic the student will be able to:

 Describe primary and secondary hypertension.

 Identify the different types of antihypertensive agents and their actions.

 Explain the effects of angiotensin converting enzyme (ACE) inhibitors.

 Describe the newest and oldest drugs that are used for congestive heart failure.

 Explain the most common side effects of digitalis.

 Describe disorders that are related to hyperlipidemia.

 Define stat in drugs (HMG-Co A reductase inhibitors).

 Identify the adverse effects of niacin.
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Definition/Overview:

Heart: The heart pumps oxygenated blood to the body and deoxygenated blood to the lungs.

-In the heart there is one atrium and one ventricle for each circulation, and with both a

systemic and a pulmonary circulation there are four chambers in total: left atrium, left

ventricle, right atrium and right ventricle.

Closed cardiovascular system: The cardiovascular systems of humans is closed, meaning

that the blood never leaves the system of blood vessels. In contrast, oxygen and nutrients

diffuse across the blood vessel layers and enters interstitial fluid, which carries oxygen and

nutrients to the target cells, and carbon dioxide and wastes in the opposite direction. The

other component of the circulatory system, the lymphatic system, is not closed.

Other vertebrates: The circulatory systems of all vertebrates, as well as of annelids (for

example, earthworms) and cephalopods (squid and octopus) are closed, just as in humans.

Still, the systems of fish, amphibians, reptiles, and birds show various stages of the evolution

of the circulatory system.

In fish, the system has only one circuit, with the blood being pumped through the capillaries

of the gills and on to the capillaries of the body tissues. This is known as single cycle

circulation. The heart of fish is therefore only a single pump (consisting of two chambers). In

amphibians and most reptiles, a double circulatory system is used, but the heart is not always

completely separated into two pumps. Amphibians have a three-chambered heart.

In Reptiles, the ventricular septum of the heart is incomplete and the pulmonary artery is

equipped with a sphincter muscle. This allows a second possible route of blood flow. Instead

of blood flowing through the pulmonary artery to the lungs, the sphincter may be contracted

to divert this blood flow through the incomplete ventricular septum into the left ventricle and

out through the aorta. This means the blood flows from the capillaries to the heart and back to

the capillaries instead of to the lungs. This process is useful to ectothermic (cold-blooded)

animals in the regulation of their body temperature.

Birds and mammals show complete separation of the heart into two pumps, for a total of four

heart chambers; it is thought that the four-chambered heart of birds evolved independently

from that of mammals.
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Open circulatory system: The open circulatory system is an arrangement of internal

transport present in many animals such as molluscs and arthropods, in which fluid (called

hemolymph) in a cavity called the hemocoel bathes the organs directly with oxygen and

nutrients and there is no distinction between blood and interstitial fluid; this combined fluid is

called hemolymph or haemolymph. Muscular movements by the animal during locomotion

can facilitate hemolymph movement, but diverting flow from one area to another is limited.

When the heart relaxes, blood is drawn back toward the heart through open-ended pores

(ostia).

Hemolymph fills all of the interior hemocoel of the body and surrounds all cells. Hemolymph

is composed of water, inorganic salts (mostly Na+, Cl-, K+, Mg2+, and Ca2+), and organic

compounds (mostly carbohydrates, proteins, and lipids). The primary oxygen transporter

molecule is hemocyanin.

There are free-floating cells, the hemocytes, within the hemolymph. They play a role in the

arthropod immune system.

No circulatory system: Circulatory systems are absent in some animals, including flatworms

(phylum Platyhelminthes). Their body cavity has no lining or enclosed fluid. Instead a

muscular pharynx leads to an extensively branched digestive system that facilitates direct

diffusion of nutrients to all cells. The flatworm's dorso-ventrally flattened body shape also

restricts the distance of any cell from the digestive system or the exterior of the organism.

Oxygen can diffuse from the surrounding water into the cells, and carbon dioxide can diffuse

out. Consequently every cell is able to obtain nutrients, water and oxygen without the need of

a transport system.

Digitalis: Digitalis is a genus of about 20 species of herbaceous perennials, shrubs, and

biennials that are commonly called foxgloves. The genus was traditionally placed in the

figwort family Scrophulariaceae, but upon review of phylogenetic research, it has now been

placed in the much enlarged family Plantaginaceae.

Niacin: Niacin, also known as vitamin B3, is a water-soluble vitamin which prevents the

deficiency disease pellagra. It is an organic compound with the molecular formula

C6H5NO2. It is a derivative of pyridine, with a carboxyl group (COOH) at the 3-position.

Other forms of vitamin B3 include the corresponding amide, nicotinamide ("niacinamide"),
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where the carboxyl group has been replaced by an amide group (CONH2), as well as more

complex amides and a variety of esters.

Antihypertensives: Antihypertensives are a class of drugs that are used in medicine and

pharmacology to treat hypertension (high blood pressure). There are many classes of

antihypertensives, whichby varying meansact by lowering blood pressure. Evidence suggests

that reduction of the blood pressure by 5-6 mmHg can decrease the risk of stroke by 40%, of

coronary heart disease by 15-20%, and reduces the likelihood of dementia, heart failure, and

mortality from cardiovascular disease.

Key Points:

1.Antihypertensive

Which type of medication to use initially for hypertension has been the subject of several

large studies and resulting national guidelines. The fundamental goal of treatment should be

the prevention of the important "endpoints" of hypertension such as heart attack, stroke and

heart failure. Several classes of medications are effective in reducing blood pressure.

However, these classes differ in side effect profiles, ability to prevent endpoints, and cost.

The choice of more expensive agents, where cheaper ones would be equally effective, may

have negative impacts on national healthcare budgets.

In the United States, the JNC7 (The Seventh Report of the Joint National Committee on

Prevention of Detection, Evaluation and Treatment of High Blood Pressure) recommends

starting with a thiazide diuretic if single therapy is being initiated and another medication is

not indicated. This is based on a slightly better outcome for chlortalidone in the ALLHAT

study versus other anti-hypertensives and because thiazide diuretics are relatively cheap. A

subsequent smaller study (ANBP2) published after the JNC7 did not show this small

difference in outcome and actually showed a slightly better outcome for ACE-inhibitors in

older male patients.

Despite thiazides being cheap, effective, and recommended as the best first-line drug for

hypertension by many experts, they are not prescribed as often as some newer drugs.

Arguably, this is because they are off-patent and thus rarely promoted by the drug industry.
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In the United Kingdom, the June 2006 "Hypertension: management of hypertension in adults

in primary care" guideline of the National Institute for Health and Clinical Excellence,

downgraded the role of beta-blockers due to their risk of provoking type 2 diabetes.

2.Digitalis Medical Use

 Medicines from foxgloves are called "Digitalin". The use of Digitalis purpurea extract

containing cardiac glycosides for the treatment of heart conditions was first described by

William Withering, in 1785, which is considered the beginning of modern therapeutics

(Silverman)It is used to increase cardiac contractility (it is a positive inotrope) and as an

antiarrhythmic agent to control the heart rate, particularly in the irregular (and often fast)

atrial fibrillation. It is therefore often prescribed for patients in atrial fibrillation, especially if

they have been diagnosed with heart failure.

 A group of pharmacologically active compounds are extracted mostly from the leaves of the

second year's growth, and in pure form are referred to by common chemical names such as

digitoxin or digoxin, or by brand names such as Crystodigin and Lanoxin, respectively. The

two drugs differ in that Digoxin has an additional hydroxyl group at the C-3 position on the

B-ring (adjacent to the pentane). Both molecules include a lactone and a triple-repeating

sugar called a glycoside.

 Digitalis works by inhibiting sodium-potassium ATPase. This results in an increased

intracellular concentration of sodium, which in turn increases intracellular calcium by

passively decreasing the action of the sodium-calcium exchanger in the sarcolemma. The

increased intracellular calcium gives a positive inotropic effect. It also has a vagal effect on

the parasympathetic nervous system, and as such is used in reentrant cardiac arrhythmias and

to slow the ventricular rate during atrial fibrillation. The dependence on the vagal effect

means that digitalis is not effective when a patient has a high sympathetic nervous system

drive, which is the case with acutely ill persons, and also during exercise.

 Digitalis toxicity (Digitalis intoxication) results from an overdose of digitalis and causes

anorexia, nausea, vomiting and diarrhea, as well as sometimes resulting in xanthopsia

(jaundiced or yellow vision) and the appearance of blurred outlines (halos). Bradycardia also

occurs. Because a frequent side effect of digitalis is reduction of appetite, some individuals

have used the drug as a weight loss aid.

 Digitalis is a classic example of a drug derived from a plant formerly used by folklorists and

herbalists: herbalists have largely abandoned its use because of its narrow therapeutic index
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and the difficulty of determining the amount of active drug in herbal preparations. Once the

usefulness of digitalis in regulating pulse was understood, it was employed for a variety of

purposes, including the treatment of epilepsy and other seizure disorders, now considered

inappropriate.

3.Ninacin

Niacin is converted to nicotinamide and then to NAD and NADP in vivo. Although the two

are identical in their vitamin activity, nicotinamide does not have the same pharmacological

effects of niacin, which occur as side-effects of niacin's conversion. Thus nicotinamide does

not reduce cholesterol or cause flushing, although nicotinamide may be toxic to the liver at

doses exceeding 3 g/day for adults. Niacin is a precursor to NADH, NAD, NAD+, NADP and

NADPH, which play essential metabolic roles in living cells. Niacin is involved in both DNA

repair, and the production of steroid hormones in the adrenal gland.

Niacin is one of five vitamins associated with a pandemic deficiency disease: these are niacin

(pellagra), vitamin C (scurvy), thiamin (beriberi), vitamin D (rickets), and vitamin A (no

common name, but one of the most common symptomatic deficiences worldwide).

Topic : Anticoagulants

Topic Objective:

After reading this topic the student will be able to:

 Explain hemostasis.

 Explain the mechanisms of action of heparin and warfarin.

 Describe the advantages of low-molecular-weight heparin (LMWH).

 Name the class of drugs that can be used to induce bleeding or delay coagulation, and explain

individual drug mechanisms of action.

 Explain the mechanism of action of thrombolytic drugs, and list five drugs in this class.

Definition/Overview:

Anticoagulants: An anticoagulant is a substance that prevents coagulation; that is, it stops

blood from clotting. A group of pharmaceuticals called anticoagulants can be used in vivo as
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a medication for thrombotic disorders. Some chemical compounds are used in medical

equipment, such as test tubes, blood transfusion bags, and renal dialysis equipment. They also

have military applications, whereby their introduction into the wounds of enemy soldiers will

make their treatment significantly more difficult.

Hemostasis: Hemostasis (or Haemostasis) refers to a process whereby bleeding is halted in

most animals with a closed circulatory system.

Warfarin: Warfarin (also known under the brand names Coumadin, Jantoven, Marevan, and

Waran) is an anticoagulant. It was initially marketed as a pesticide against rats and mice, and

is still popular for this purpose, although more potent poisons such as brodifacoum have since

been developed. A few years after its introduction, warfarin was found to be effective and

relatively safe for preventing thrombosis and embolism (abnormal formation and migration

of blood clots) in many disorders. It was approved for use as a medication in the early 1950s,

and has remained popular ever since; warfarin is the most widely prescribed anticoagulant

drug in North America.

Thrombolytic drugs: Thrombolytic drugs are used in medicine to dissolve blood clots in a

procedure termed thrombolysis. They limit the damage caused by the blockage of the blood

vessel.

Key Points:

1.Anticoagulants As medications

Anticoagulants are given to people to stop thrombosis (blood clotting inappropriately in the

blood vessels). This is useful in primary and secondary prevention of deep vein thrombosis,

pulmonary embolism, myocardial infarctions and strokes in those who are predisposed.

2.Vitamin K antagonists

The oral anticoagulants are classes of pharmaceuticals that act by antagonizing the effects of

vitamin K. Examples include warfarin. It is important to note that they take at least 48 to 72

hours for the anticoagulant effect to develop fully. In cases when any immediate effect is

required, heparin must be given concomitantly. Generally, these anticoagulants are used to
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treat patients with deep-vein thrombosis (DVT), pulmonary embolism (PE), atrial fibrillation

(AF), and mechanical prosthetic heart valves.

3.Adverse effects

 Patients aged 80 years or more may be especially susceptible to bleeding complications with

a rate of 13 bleeds per 100 person-years.

 These oral anticoagulants are used widely as poisons for mammalian pests, especially

rodents.

 Available agents

 Warfarin (Coumadin) This is the main agent used in the U.S. and UK

 Acenocoumarol and phenprocoumon This is used more commonly outside the U.S. and the

UK

 Brodifacoum Rat poison, not used medically

 Phenindione

4.Heparin and derivative substances

Heparin is a biological substance, usually made from pig intestines. It works by activating

antithrombin III, which blocks thrombin from clotting blood. Heparin can be used in vivo (by

injection), and also in vitro to prevent blood or plasma clotting in or on medical devices.

Vacutainer brand test tubes containing heparin are usually colored green.

Low molecular weight heparin

Low molecular weight heparin is a more highly processed product that is useful as it does not

require monitoring of the APTT coagulation parameter (it has more predictable plasma

levels) and has fewer side effects.

5.Thrombolysis

Thrombolysis is used in myocardial infarction (heart attack), ischemic strokes, deep vein

thrombosis and pulmonary embolism to clear a blocked artery and avoid permanent damage

to the perfused tissue (e.g. myocardium, brain, leg) and death. A less frequent use is to clear

blocked catheters that are used in long-term medical therapy. It should be noted that
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thrombolytic therapy in hemorrhagic strokes is contraindicated, as its use in that situation

would prolong bleeding into the intracranial space and cause further damage.

6.Warfarin

Despite its effectiveness, treatment with warfarin has several shortcomings. Many commonly

used medications interact with warfarin, and its activity has to be monitored by frequent

blood testing for the international normalized ratio (INR) to ensure an adequate yet safe dose

is taken.

Warfarin is a synthetic derivative of coumarin, a chemical found naturally in many plants,

notably woodruff (Galium odoratum, Rubiaceae), and at lower levels in licorice, lavender,

and various other species. Warfarin and related coumarins decrease blood coagulation by

inhibiting vitamin K epoxide reductase, an enzyme that recycles oxidated vitamin K to its

reduced form after it has participated in the carboxylation of several blood coagulation

proteins, mainly prothrombin and factor VII. For this reason, drugs in this class are also

referred to as vitamin K antagonists.

7.Hemostasis in physiology

Hemostasis can refer to the physiologic process whereby bleeding is halted, thus protecting

the integrity of the vascular system after tissue injury. It is responsible for minimizing blood

loss. It is commonly referred to as stoppage of bleeding; however, coagulation is only one

type of hemostatic process.

The hemostatic mechanisms have several important functions:

 Maintain blood in a fluid state while circulating within the vascular system

 Arrests bleeding at the site of injury by formation of hemostatic plug

 Ensure the removal of the hemostatic plug when healing is complete

 The components of normal hemostasis include: Blood vessels, platelets, plasma coagulation

factors and their inhibitors and the fibrinolytic system.

When a blood vessel is wounded, several steps occur to staunch the flow of blood, namely:
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 Vasoconstriction constricts the blood vessel, minimizing vessel diameter and slowing

bleeding.

 Primary hemostasis occurs, wherein platelets, one of the formed elements of the blood, bind

to collagen in the exposed walls of the blood vessel to form a hemostatic plug within seconds

after an injury.

 Secondary hemostasis or coagulation occurs. This involves a complex cascade of coagulation

factors, ultimately resulting in the transformation of fibrinogen, a blood protein, into

polymerized fibrin making a clot. This process takes several minutes.

 The clot attracts and stimulates the growth of fibroblasts and smooth muscle cells within the

vessel wall, and begins the repair process which ultimately results in the dissolution of the

clot (fibrinolysis).

Topic : Effects Of Drugs On Urinary Tract Disorders And Electrolyte Balance

Topic Objective:

After reading this topic the student will be able to:

 Describe the structure of the nephron and the processes involved in the formation of urine.

 Explain the processes of urine formation.

 List the ways that electrolytes are lost from the body.

 Describe how antidiuretic hormone and aldosterone levels influence the volume and

concentration of urine.

 Explain the indications for use of diuretics in various conditions and disorders of the human

body.

 Classify the five major types of diuretics.

 Describe the mechanism of action of osmotic diuretics.

 List the major adverse effects of potassium-sparing diuretics.

Definition/Overview:

Urinary Tract Disorders: Disorders of the outflow tract of the urinary system from the renal

pelves to the external portion of the urethra. Disorders of the kidney itself are considered in a

separate article.
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Formation of Urine: Every one of us depends on the process of urination for the removal of

certain waste products in the body. The production of urine is vital to the health of the body.

Most of us have probably never thought of urine as valuable, but we could not survive if we

did not produce it and eliminate it. Urine is composed of water, certain electrolytes, and

various waste products that are filtered out of the blood system. Remember, as the blood

flows through the body, wastes resulting from the metabolism of foodstuffs in the body cells

are deposited into the bloodstream, and this waste must be disposed of in some way. A major

part of this "cleaning" of the blood takes place in the kidneys and, in particular, in the

nephrons, where the blood is filtered to produce the urine. Both kidneys in the body carry out

this essential blood cleansing function. Normally, about 20% of the total blood pumped by

the heart each minute will enter the kidneys to undergo filtration. This is called the filtration

fraction. The rest of the blood (about 80%) does not go through the filtering portion of the

kidney, but flows through the rest of the body to service the various nutritional, respiratory,

and other needs that are always present.

For the production of urine, the kidneys do not simply pick waste products out of the

bloodstream and send them along for final disposal. The kidneys' 2 million or more nephrons

(about a million in each kidney) form urine by three precisely regulated processes: filtration,

reabsorption, and secretion.

Diuretic: A diuretic is any drug that elevates the rate of urination and thus provides a means

of forced diuresis. There are several categories of diuretics. All diuretics increase the

excretion of water from the body, although each class of diuretic does so in a distinct way.

Nephron: A nephron (from Greekνεφρός (nephros) meaning "kidney") is the basic structural

and functional unit of the kidney. Its chief function is to regulate the concentration of water

and soluble substances like sodium salts by filtering the blood, reabsorbing what is needed

and excreting the rest as urine. A nephron eliminates wastes from the body, regulates blood

volume and pressure, controls levels of electrolytes and metabolites, and regulates blood pH.
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Key Points:

1.Renal pelves

 The renal pelves, the sacs that carry urine from the kidney to the ureter, are subject to a

number of disorders.

 Anomalies of the renal pelves are common. The pelvis may be subdivided into two or more

sacs which may end in a single or separate ureters. By itself such an anomaly is harmless, but

if there is associated obstruction there may be symptoms of pain and also destruction of the

renal tissue.

 Calculi may arise in the renal pelvis, usually below the epithelial layer. The cause of calculi is

usually some metabolic defect with excessive excretion of a waste material such as oxalates,

urates, cystine, or calcium salts.

 Fibrous bands and aberrant vessels to the kidneys are usually blamed for obstruction when no

other intrinsic cause can be found for uretero-pelvic obstruction.

 Acute infection of the pelvis is usually associated with infection of the kidney

(pyelonephritis). Most commonly occurring in young girls, it produces fever, back pain, and

dysuria.

 Tumors of the pelvis are rare; when they do occur they are usually transitional-cell

carcinomas of varying degrees of malignancy. They cause obstruction and blood in the urine

(hematuria).

2.Ureters

 These long thin tubes carry the urine from the renal pelvis to the bladder; they are subject to

the same diseases as are the renal pelves.

 Reduplication of the ureters at any point, from a double beginning and later fusion, to

complete separation and separate implantation into the bladder, may be found. This anomaly

is generally harmless unless obstruction is produced.

 One of the commonest causes of excruciating abdominal and flank pain, often radiating to the

groin or testicle, is the passage of small calculi or even showers of crystals through the ureter.

 Occasionally the ureter is obstructed by external pressure from retroperitoneal fibrosis,

tumor, or aortic aneurysm.

 If the normal valvelike mechanism that prevents bladder urine from going back into the ureter

is defective, vesico-ureteral reflux results. When the individual, usually a young girl, voids,
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some of the urine goes back into the ureter so the bladder is not completely emptied. This

residual urine is subject to bacterial infection.

 Tumors are usually transitional-cell carcinomas and do not differ appreciably from those seen

in the pelvis and bladder.

3.Bladder

 The urinary bladder is subject to anomalies, obstructions, inflammations, calculi, fistulae, and

tumors.

 A fairly common, distressing anomaly is exstrophy of the bladder, which is a failure of both

the lower abdominal wall and anterior bladder wall to close. The urine appears directly

through the abdominal wall defect.

 Interference with normal complete emptying of the bladder may be the result of various

factors. In one form, an elevation of the internal urethral opening above its normal dependent

position creates an unemptied pool of residual urine in the bottom of the bladder. This

elevation is usually caused in the male by prostatic enlargement and in the female by

cystocele, a bulging of the lower bladder wall into the vagina. Another form of obstruction is

blockage of the bladder neck or urethra by such diverse lesions as anomalous congenital

valves, prostatic enlargement, calculi, tumors, or postgonorrheal urethral strictures. A third

major cause of inadequate emptying is neurogenic, usually following spinal cord injury or

disease.

 Cystitis or inflammation of the urinary bladder is an extremely common affliction, annoying

because of the accompanying painful, frequent micturition. Bladder calculi usually develop

as a result of infection and obstruction. They often reach a considerable size, up to several

inches in diameter. They are usually composed of multiple urinary constituents, particularly

phosphates and urates.

 Abnormal openings between the bladder or female urethra and the vagina are not unusual.

Such fistulae most often follow injury during childbirth. The chief effects are infection and

the constant leakage of urine through the vagina.

 The bladder is frequently the site of tumors which are almost always of transitional-cell

epithelial origin. Malignant change into transitional-cell carcinoma is common.
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4.Female urethra

This structure is not often diseased. In older women a painful raspberrylike swelling

composed of inflammatory tissue may appear at the external urethral opening and is known

as a caruncle.

5.Male urethra

The prostate gland may develop cancer. However, options are available to treat this disease if

detected at an early stage.

The urethra is prone to obstruction. The most common cause is a noncancerous growth of the

prostate called benign prostatic hyperplasia. This growth is a natural process associated with

aging and can occlude the prostatic urethra, causing progressive difficulty in starting the

urinary stream and completely emptying the bladder.

6.Types of Nephron

Two general classes of nephrons are cortical nephrons and juxtamedullary nephrons, both of

which are classified according to the location of their associated renal corpuscle. Cortical

nephrons have their renal corpuscle in the superficial renal cortex, while the renal corpuscles

of juxtamedullary nephrons are located near the renal medulla. The nomenclature for cortical

nephrons varies, with some sources distinguishing between superficial cortical nephrons and

midcortical nephrons; other sources simply call all non-juxtamedullary nephrons superficial

nephrons.

Functionally, cortical and juxtamedullary nephrons have distinct roles. Cortical nephrons

(85% of all nephrons in humans) mainly perform excretory and regulatory functions, while

juxtamedullary nephrons (15% of nephrons in humans) concentrate and dilute urine.

7.High ceiling loop diuretics

High ceiling diuretics are diuretics that may cause a substantial diuresis - up to 20% of the

filtered load of NaCl and water. This is huge, compared to that normal renal sodium

reabsorption leaves only ~0.4% of filtered sodium in the urine.
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Loop diuretics have this ability, and are therefore often synonymous with high ceiling

diuretics. Loop diuretics, such as furosemide, inhibit the body's ability to reabsorb sodium at

the ascending loop in the kidney which leads to a retention of water in the urine as water

normally follows sodium back into the extracellular fluid (ECF). Other examples of high

ceiling loop diuretics include ethacrynic acid, torsemide and bumetanide.

8.Thiazides

Drugs such as hydrochlorothiazide act on the distal tubule and inhibit the Sodium-chloride

symporter leading to retention of water in the urine as water normally follows penetrating

solutes.

9.Potassium-sparing diuretics

These are diuretics which do not promote the secretion of potassium into the urine; thus,

potassium is spared and not lost as much as in other diuretics. Such drugs include

spironolactone which is a competitive antagonist of aldosterone. Aldosterone normally adds

sodium channels in the principal cells of the collecting duct and late distal tubule of the

nephron. Spironolactone prevents aldosterone from entering the principal cells, preventing

sodium reabsorption. Other examples of potassium-sparing diuretics are amiloride,

triamterene and potassium canreonate.

10. Osmotic diuretics

Compounds such as mannitol are filtered in the glomerulus, but cannot be reabsorbed. Their

presence leads to an increase in the osmolarity of the filtrate. To maintain osmotic balance,

water is retained in the urine.

Glucose, like mannitol, is a sugar that can behave as an osmotic diuretic. Unlike mannitol,

glucose is commonly found in the blood. However, in certain conditions such as diabetes

mellitus, the concentration of glucose in the blood exceeds the maximum resorption capacity

of the kidney. When this happens, glucose remains in the filtrate, leading to the osmotic

retention of water in the urine. Use of some drugs, especially stimulants may also increase

blood glucose and thus increase urination.
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11. Low ceiling diuretics

The term "low ceiling diuretic" is used to indicate that a diuretic has a rapidly flattening dose

effect curve (in contrast to "high ceiling", where the relationship is close to linear. It refers to

a pharmacological profile, not a chemical structure. However, there are certain classes of

diuretic which usually fall into this category, such as the thiazides

Topic : Effects Of Drugs On The Endocrine System

Topic Objective:

After reading this topic the student will be able to:

 Describe the main functions of a hormone.

 Explain the endocrine functions of the hypothalamus.

 List six types of hormones that are secreted from the anterior pituitary gland.

 Describe the role of the thyroid gland and its replacement and antithyroid drugs.

 Explain the pharmacotherapy of diabetes insipidus.

 Identify the role of hypoglycaemic medications in treating diabetes mellitus.

 Describe the adverse effects of insulin and corticosteroids.

 Identify the two major classes of steroids.

Definition/Overview:

Endocrine System: The endocrine system is an integrated system of small organs that

involve the release of extracellular signaling molecules known as hormones. The endocrine

system is instrumental in regulating metabolism, growth, development and puberty, tissue

function, and also plays a part in determining mood. The field of medicine that deals with

disorders of endocrine glands is endocrinology, a branch of the wider field of internal

medicine.

Antithyroid drug: A drug directed against the thyroid gland. The antithyroid drugs include

carbimazole, methimazole, and propylthiouracil (PTU). These drugs are used to treat

hyperthyroidism (overactivity of the thyroid gland) in order to reduce the excessive thyroid

activity before surgery and to treat and maintain patients not having surgery.
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Insipidus: Insipidus is a condition characterized by excretion of large amounts of severely

diluted urine, which cannot be reduced when fluid intake is reduced. It denotes inability of

the kidney to concentrate urine. DI is caused by a deficiency of antidiuretic hormone (ADH),

also known as vasopressin, due to the destruction of the back or "posterior" part of the

pituitary gland where vasopressin is normally released from, or by an insensitivity of the

kidneys to that hormone. It can also be induced iatrogenically by various drugs.

Corticosteroids: Corticosteroids are a class of steroid hormones that are produced in the

adrenal cortex. Corticosteroids are involved in a wide range of physiologic systems such as

stress response, immune response and regulation of inflammation, carbohydrate metabolism,

protein catabolism, blood electrolyte levels, and behavior.

Steroids: A steroid is a terpenoid lipid characterized by a carbon skeleton with four fused

rings, generally arranged in a 6-6-6-5 fashion. Steroids vary by the functional groups attached

to these rings and the oxidation state of the rings. Hundreds of distinct steroids are found in

plants, animals, and fungi. All steroids are made in cells either from the sterol lanosterol

(animals and fungi) or the sterol cycloartenol (plants). Both sterols are derived from the

cyclization of the triterpene squalene

Key Points:

1.Endocrine system Function

The Endocrine system is an information signal system much like the nervous system.

However, the nervous system uses nerves to conduct information, whereas the endocrine

system mainly uses blood vessels as information channels. Glands located in many regions of

the body release into the bloodstream specific chemical messengers called hormones.

Hormones regulate the many and varied functions of an organism, e.g., mood, growth and

development, tissue function, and metabolism, as well as sending messages and acting on

them.

2.Types of signaling

The typical mode of cell signaling in the endocrine system is endocrine signaling. However,

there are also other modes, i.e., paracrine, autocrine, and neuroendocrine signaling. Purely
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neurocrine signaling between neurons, on the other hand, belongs completely to the nervous

system.

3.Endocrine glands

A number of glands that signal each other in sequence is usually referred to as an axis, for

example the Hypothalamic-pituitary-adrenal axis.

Typical endocrine glands are the pituitary, thyroid, and adrenal glands. Features of endocrine

glands are, in general, their ductless nature, their vascularity, and usually the presence of

intracellular vacuoles or granules storing their hormones. In contrast exocrine glands such as

salivary glands, sweat glands, and glands within the gastrointestinal tract tend to be much less

vascular and have ducts or a hollow lumen.

4.Role in disease

Diseases of the endocrine system are common, including diseases such as diabetes mellitus,

thyroid disease, and obesity. Endocrine disease is characterised by dysregulated hormone

release (a productive Pituitary adenoma), inappropriate response to signalling

(Hypothyroidism), lack or destruction of a gland (Diabetes mellitus type 1, diminished

erythropoiesis in Chronic renal failure), or structural enlargement in a critical site such as the

neck (Toxic multinodular goitre). Hypofunction of endocrine glands can occur as result of

loss of reserve, hyposecretion, agenesis, atrophy, or active destruction. Hyperfunction can

occur as result of hypersecretion, loss of suppression, hyperplastic, or neoplastic change, or

hyperstimulation.

Endocrinopathies are classified as primary, secondary, or tertiary. Primary endocrine disease

inhibits the action of downstream glands. Tertiary endocrine disease is associated with

dysfunction of the hypothalamus and its releasing hormones.

Cancer can occur in endocrine glands, such as the thyroid, and hormones have been

implicated in signalling distant tissues to proliferate, for example the Estrogen receptor has

been shown to be involved in certain breast cancers. Endocrine, Paracrine, and autocrine

signalling have all been implicated in proliferation, one of the required steps of oncogenesis.
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5.Antithyroid drug

 Carbimazole, its active metabolite methimazole, and propylthiouracil all act by inhibiting the

enzyme thyroid peroxidase and in that way they block the synthesis (the production) of

thyroid hormone.

 About 30 to 40% of patients treated with an antithyroid drug remain euthyroid (with normal

levels of thyroid hormone) 10 years after the discontinuation of antithyroid drug therapy,

which means that the Graves disease (the most common cause of hyperthyroidism) is in

remission. A common problem with antithyroid drugs is undershooting or overshooting

causing persistent hyperthyroidism or hypothyroidism. A rare complication of antithyroid

therapy is agranulocytosis (decrease in white blood cells) which calls for immediate

discontinuation of the drug.

6.Insipidus

 Electrolyte and volume homeostasis is a complex mechanism that balances the body's

requirements for blood pressure and the main electrolytes sodium and potassium. In general,

electrolyte regulation precedes volume regulation. When the volume is severely depleted,

however, the body will retain water at the expense of deranging electrolyte levels.

 The regulation of urine production occurs in the hypothalamus, which produces antidiuretic

hormone (ADH or vasopressin) in the supraoptic and paraventricular nuclei. After synthesis,

the hormone is transported in neurosecretory granules down the axon of the hypothalamic

neuron to the posterior lobe of the pituitary gland where it is stored for later release. In

addition, the hypothalamus regulates the sensation of thirst in the ventromedial nucleus by

sensing increases in serum osmolarity and relaying this information to the cortex.

 The main effector organ for fluid homeostasis is the kidney. ADH acts by increasing water

permeability in the collecting ducts and distal convoluted tubule, specifically it acts on

proteins called aquaporins which open to allow water into the collecting duct cells. This

increase in permeability allows for reabsorption of water into the bloodstream, thus

concentrating the urine.

7.Corticosteroids Biosynthesis

The corticosteroids are synthesized from cholesterol within the adrenal cortex. Most

steroidogenic reactions are catalysed by enzymes of the cytochrome P450 family. They are
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located within the mitochondria and require adrenodoxin as a cofactor (except 21-

hydroxylase and 17α-hydroxylase).

Aldosterone and corticosterone share the first part of their biosynthetic pathway. The last part

is either mediated by the aldosterone synthase (for aldosterone) or by the 11β-hydroxylase

(for corticosterone). These enzymes are nearly identical (they share 11β-hydroxylation and

18-hydroxylation functions). But aldosterone synthase is also able to perform an 18-

oxidation. Moreover, aldosterone synthase is found within the zona glomerulosa at the outer

edge of the adrenal cortex; 11β-hydroxylase is found in the zona fasciculata and reticularis.

8.Steroid Classification

 Taxonomical/Functional

 Some of the common categories of steroids:

 Animal steroids

 Insect steroids

 + Ecdysteroids such as ecdysterone

 Vertebrate steroids

 + Steroid hormones

 Sex steroids are a subset of sex hormones that produce sex differences or support

reproduction. They include androgens, estrogens, and progestagens.

 Corticosteroids include glucocorticoids and mineralocorticoids. Glucocorticoids regulate

many aspects of metabolism and immune function, whereas mineralocorticoids help maintain

blood volume and control renal excretion of electrolytes.

 Anabolic steroids are a class of steroids that interact with androgen receptors to increase

muscle and bone synthesis. There are natural and synthetic anabolic steroids. In popular

language the word "steroids" usually refers to anabolic steroids.

 + Cholesterol which modulates the fluidity of cell membranes and is the principle constituent

of the plaques implicated in atherosclerosis.

 Plant steroids

 Phytosterols

 Brassinosteroids

 Fungus steroids

 Ergosterols
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Topic : Effects Of Drugs On Reproductive System Disorders

Topic Objective:

After reading this topic the student will be able to:

 Describe the male and female reproductive structures.

 Discuss the male and female sex hormones, and their effects on the reproductive system.

 Explain the contraindications of estrogens.

 Describe how oral contraceptives work to prevent pregnancy.

 Discuss menopause and hormone therapy.

 Provide information about androgen sand anabolic steroids.

 Explain the indications of androgens.

 Discuss the major adverse effects of progestins.

 Describe the contraindications of oral contraceptives.

 Explain the mechanism of action of oxytocic drugs.

Definition/Overview:

Reproductive System Disorders: A reproductive system disease is any disease that impairs

the ability to reproduce. Such diseases may arise from genetic or congenital abnormalities,

such as hermaphroditism, from functional problems such as impotence or infertility or

infections such as sexually transmitted diseases.

Reproductive System: Sexual reproduction is the process of producing offspring for the

survival of the species, and passing on hereditary traits from one generation to the next. The

male and female reproductive systems contribute to the events leading to fertilization. Then,

the female organs assume responsibility for the developing human, birth, and nursing. The

male and female gonads (testes and ovaries) produce sex cells (ova and sperm) and the

hormones necessary for the proper development, maintenance, and functioning of the organs

of reproduction and other organs and tissues.

Progestin: A progestin is a synthetic progestagen that has progestinic effects similar to

progesterone. The two most frequent uses of progestins are for hormonal contraception

(either alone or with an estrogen), and to prevent endometrial hyperplasia from unopposed

estrogen in hormone replacement therapy. Progestins are also used to treat secondary
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amenorrhea, dysfunctional uterine bleeding and endometriosis, and as palliative treatment of

endometrial cancer, renal cell carcinoma, breast cancer, and prostate cancer.

Oxytocic Drugs: Drugs that stimulate contraction of the myometrium. They are used to

induce labor at term, to prevent or control postpartum or postabortion hemorrhage, and to

assess fetal status in high risk pregnancies. They may also be used alone or with other drugs

to induce abortions (ABORTIFACIENTS).

Key Points:

1.Reproductive System

The reproductive system is a system of organs within an organism which work together for

the purpose of reproduction. Many non-living substances such as fluids, hormones, and

pheromones are also important accessories to the reproductive system. Unlike most organ

systems, the sexes of differentiated species often have significant differences. These

differences allow for a combination of genetic material between two individuals, which

allows for the possibility of greater genetic fitness of the offspring.

The major organs of the human reproductive system include the external genitalia (penis and

vulva) as well as a number of internal organs including the gamete producing gonads

(testicles and ovaries). Diseases of the human reproductive system are very common and

widespread, particularly communicable sexually transmitted diseases.

Most other vertebrate animals have generally similar reproductive systems consisting of

gonads, ducts, and openings. However, there is a great diversity of physical adaptations as

well as reproductive strategies in every group of vertebrates.

2.Human reproductive system

Human reproduction takes place as internal fertilization by sexual intercourse. During this

process, the erect penis of the male is inserted into the female's vagina until the male

ejaculates semen, which contains sperm, into the female's vagina. The sperm then travels

through the vagina and cervix into the uterus or fallopian tubes for fertilization of the ovum.

Upon successful fertilization and implantation, gestation of the foetus then occurs within the

female's uterus for approximately nine months, this process is known as pregnancy in
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humans. Gestation ends with birth, the process of birth in known as labor. Labor consists of

the muscles of the uterus contracting, the cervix dilating, and the baby passing out the vagina.

Human's babies and children are nearly helpless and require high levels of parental care for

many years. One important type of parental care is the use of the mammary glands in the

female breasts to nurse the baby.

Humans have a high level of sexual differentiation. In addition to differences in nearly every

reproductive organ, numerous differences typically occur in secondary sexual characteristics

and in sexual and parental behaviors.

3.Male reproductive system

The human male reproductive system is a series of organs located outside of the body and

around the pelvic region of a male that contribute towards the reproductive process. The

primary direct function of the male reproductive system is to provide the male gamete or

spermatozoa for fertilization of the ovum.

The major reproductive organs of the male can be grouped into three categories. The first

category is sperm production and storage. Production takes place in the testes which are

housed in the temperature regulating scrotum, immature sperm then travel to the epididymis

for development and storage. The second category is the ejaculatory fluid producing glands

which include the seminal vesicles, prostate, and the vas deferens. The final category are

those used for copulation, and deposition of the spermatozoa (sperm) within the female, these

include the penis, urethra, vas deferens, and Cowper's gland.

Major secondary sexual characteristics include: larger, more muscular stature, deepened

voice, facial and body hair, broad shoulders, and development of an Adams apple. An

important sexual hormone of males is androgen, and particularly testosterone.

4.Female reproductive system

The human female reproductive system is a series of organs primarily located inside of the

body and around the pelvic region of a female that contribute towards the reproductive

process. The human female reproductive system contains three main parts: the vagina, which

acts as the receptacle for the male's sperm, the uterus, which holds the developing fetus, and
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the ovaries, which produce the female's ova. The breasts are also an important reproductive

organ during the parenting stage of reproduction.

The vagina meets the outside at the vulva, which also includes the labia, clitoris and urethra;

during intercourse this area is lubricated by mucus secreted by the Bartholin's glands. The

vagina is attached to the uterus through the cervix, while the uterus is attached to the ovaries

via the fallopian tubes. At certain intervals, typically approximately every 28 days, the

ovaries release an ovum, which passes through the fallopian tube into the uterus? The lining

of the uterus, called the endometrium, and unfertilized ova are shed each cycle through a

process known as menstruation.

Major secondary sexual characteristics include: a smaller stature, a high percentage of body

fat, wider hips, development of mammary glands, and enlargement of breasts. Important

sexual hormones of females include estrogen and progesterone.

5.Production of gametes

 The production of gametes takes place within the gonads through a process known as

gametogenesis. Gametogenesis occurs when certain types of germ cells undergo meiosis to

split the normal diploid number of chromosomes in humans (n=46) into haploids cells

containing only 23 chromosomes.

 In males this process is known as spermatogenesis and takes place only after puberty in the

seminiferous tubules of the testes. The immature spermatozoon or sperm are then sent to the

epididymis where they gain a tail and motility. Each of the original diploid germs cells or

primary spermatocytes forms four functional gametes which is each capable of fertilization.

 In females gametogenesis is known as oogenesis and unlike males, all of the primary oocytes

ever found in a female will be created in the ovarian follicles of the ovaries prior to birth. The

final stages of ova production will then not resume until puberty. In females, each of the

original diploid germ cells or primary oocytes will form only one mature ovum, and three

polar bodies which are not capable of fertilization.
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6.Development of the reproductive system

Development of the urinary and reproductive organs

The development of the reproductive system and urinary systems are closely tied in the

development of the human fetus. Despite the differences between the adult male and female

reproductive system, there are a number of homologous structures shared between them due

to their common origins within the fetus. Both organ systems are derived from the

intermediate mesoderm. The three main fetal precursors of the reproductive organs are the

Wolffian duct, Mllerian ducts, and the gonad. Endocrine hormones are a well known and

critical controlling factor in the normal differentiation of the reproductive system.

The Wolffian duct forms the epididymis, vas deferns, ductus deferens, ejaculatory duct, and

seminal vesicle in the male reproductive system and essentially disappears in the female

reproductive system. For the Mllerian Duct this process is reversed as it essentially

disappears in the male reproductive system and forms the fallopian tubes uterus, and vagina

in the female system. In both sexes the gonad goes on to form the testes and ovaries, because

they are derived from the same undeveloped structure they are considered homologous

organs. There are a number of other homologous structures shared between male and female

reproductive systems. However, despite the similarity in function of the female fallopian

tubes and the male epididymis and vas deferens, they are not homologous but rather

analogous structures as they arise from different fetal structures.

7.Diseases of the human reproductive system

Reproductive system disease

Like all complex organ systems the human reproductive system is affected by many diseases.

There are four main categories of reproductive diseases in humans. They are: 1) genetic or

congenital abnormalities, 2) cancers, 3) infections which are often sexually transmitted

diseases, and 4) functional problems cause by environmental factors, physical damage,

psychological issues, autoimmune disorders, or other causes. The best known type of

functional problems includes sexual dysfunction and infertility which are both broad terms

relating to many disorders with many causes.
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Specific reproductive diseases are often symptoms of other diseases and disorders, or have

multiple, or unknown causes making them difficult to classify. Examples of unclassifiable

disorders include Peyronie's disease in males and endometriosis in females. Many congenial

conditions cause reproductive abnormalities but are better known for their other symptoms,

these include: Turner syndrome, Klinefelter syndrome, Cystic fibrosis, and Bloom syndrome.

It is also known that disruption of the endocrine system by certain chemical adversely affects

the development of the reproductive system and can cause vaginal cancer. Many other

reproductive diseases have also been link to exposure to synthetic and environmental

chemicals. Common chemicals with known links to reproductive disorders include: lead,

dioxin, styrene, toluene, and pesticides.

8.Methods of progestin-based contraception

It has been found that the most effective method of contraception was with a combination of

estrogen and progestin. This can be done in a monophasic, biphasic, or in a triphasic manner.

In the monophasic method, both an estrogen and a progestin are administered for 20 or 21

days and stopped for a 7 or 8 day period that includes the 5 day menstrual period. Sometimes,

a 28 day regimen is used that includes 6 or 7 inert tablets. Newer biphasic and triphasic

methods are now used to more closely simulate the normal menstrual cycle. Yet another

method is to administer a small dose of progestin only (no estrogen) in order to decrease

certain risks associated with administering estrogen, but a major side effect is irregular

bleeding that is usually observed during the first 18 months of such therapy.

Topic : Effects Of Drugs On Gastrointestinal Disorders

Topic Objective:

After reading this topic the student will be able to:

 Describe the major parts of the digestive system.

 Explain how medications are absorbed from the gastrointestinal (GI) tract and metabolized.

 Describe the use of histamine-2(H2)-receptor antagonists in the treatment of peptic ulcers.

 Describe the use of antacids in the treatment of peptic ulcers.

 Explain the effects of prostaglandins on the digestive tract.

 List four generic names and trade names of proton pump inhibitors.
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 Explain the problems associated with laxative use.

 Describe the drug treatment for diarrhea.

 Describe the mechanism of action of bulk-forming laxatives, osmotic laxatives, and laxative

stimulants.

Definition/Overview:

Gastrointestinal Disorders: All diseases that pertain to the gastrointestinal tract are labelled

as digestive diseases. This includes diseases of the esophagus, stomach, first, second and

third part of the duodenum, jejunum, ileum, the ileo-cecal complex, large intestine

(ascending, transverse and descending colon) sigmoid colon and rectum.

Prostaglandin: A prostaglandin is any member of a group of lipid compounds that are

derived enzymatically from fatty acids and have important functions in the animal body.

Every prostaglandin contains 20 carbon atoms, including a 5-carbon ring. They are mediators

and have a variety of strong physiological effects; although they are technically hormones,

they are rarely classified as such.

Digestion: Digestion is the breaking down of chemicals in the body, into a form that can be

absorbed. It is also the process by which the body breaks own chemicals into smaller

components that can be absorbed by the blood stream.

Laxatives: Laxatives (or purgatives) are foods, compounds, or drugs taken to induce bowel

movements or to loosen the stool, most often taken to treat constipation. Certain stimulant,

lubricant, and saline laxatives are used to evacuate the colon or rectal and bowel

examinations, and may be supplemented by enemas in that circumstance.

Key Points:

1.Digestive Tract

The digestive tract (also known as the alimentary canal) is the system of organs within

multicellular animals that takes in food, digests it to extract energy and nutrients, and expels

the remaining waste. The major functions of the GI tract are ingestion, digestion, absorption,

and defecation.
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The GI tract differs substantially from animal to animal. Some animals have multi-chambered

stomachs, while some animals' stomachs contain a single chamber. In a normal human adult

male, the GI tract is approximately 6.5 meters (20 feet) long and consists of the upper and

lower GI tracts. The tract may also be divided into foregut, midgut, and hindgut, reflecting

the embryological origin of each segment of the tract.

2.Digestion

In most vertebrates, digestion is a multi-stage process in the digestive system, starting from

ingestion of raw materials, most often other organisms. The process of ingestion usually

involves some type of mechanical and chemical processing. Digestion is separated into four

steps:

 Ingestion: placing food into the mouth(entry of food in the digestive system)

 Mechanical and chemical breakdown: mastication and the mixing of the resulting food

bolus with water, acids, bile and enzymes in the stomach and intestine to break down

complex molecules into simple structures

 Absorption: of nutrients from the digestive system to the circulatory and lymphatic

capillaries through osmosis, active transport, and diffusion

 Egestion: Removal of undigested materials from the digestive tract through defecation

Underlying the process is muscle movement throughout the system through swallowing and

peristalsis.

3.Types of laxatives

There are several types of laxatives, listed below. Some laxatives combine more than one

type of active ingredient to produce a combination of the effects mentioned. Laxatives may

be oral or in suppository form.

Constipation with no known organic cause, i.e. no medical explanation, exhibits gender

differences in prevalence: females are more often affected than males. Not surprisingly, some

advertisers promote their brands as being more feminine and thereby tailor their message to

the market. The way laxatives function in males and females, however, does not exhibit

significant differences.
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4.Diarrhea Treatment

To replace fluids, the health care provider will often start an intravenous line if you are

dehydrated and cannot eat or drink. Salt solutions flow through the intravenous line, which

replaces the lost fluids and often brings quick relief.

Because viruses cause most cases of diarrhea, antibiotics will not work. Even the more severe

diarrhea caused by bacteria will usually go away in a few days even without antibiotics. In

fact, antibiotics appear to make some bacterial diarrhea worse, specifically those caused by

the E coli bacterium (often a source of food poisoning).

Antibiotics may benefit some adults with diarrhea. If selected carefully, antibiotics may

decrease the severity of illness and shorten the duration of symptoms. If you have recently

traveled out of the country or have been camping (and may have been exposed to

contaminated water in the wilderness), your health care provider may prescribe specific

medication used to treat traveler's diarrhea or certain intestinal parasites.

Your provider may recommend using over-the-counter antidiarrheal medication. These drugs,

such as loperamide (Imodium) and bismuth subsalicylate (Pepto-Bismol) may help some

people with diarrhea, but should be avoided by others. Antidiarrheal medications are not

usually recommended for infants and children with diarrhea.

If you have severe diarrhea, especially if you are dehydrated, you may require hospitalization

to receive intravenous fluids and to be observed.

In Section 5 of this course you will cover these topics:
Effects Of Drugs On Respiratory Disorders

Effects Of Drugs On Musculoskeletal Disorders

Effects Of Drugs On Eye, Nose, And Ear Disorders

Toxicology

Geriatrics

Pediatrics

Topic : Effects Of Drugs On Respiratory Disorders

Topic Objective:

After reading this topic the student will be able to:
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 Describe the upper and lower respiratory tracts.

 List the most commonly used medications for asthma.

 Explain xanthine derivatives in the treatment of asthma.

 Describe the mechanism of action of leukotriene inhibitors.

 Explain the contraindications of mast cell stabilizers.

 Describe the use of opioid cough suppressants.

 Define expectorants and mucolytic agents.

 Explain the mechanism of action of decongestants.

Definition/Overview:

Respiratory Disorders: Respiratory Disease is the term for diseases of the respiratory

system. These include diseases of the lung, pleural cavity, bronchial tubes, trachea, upper

respiratory tract and of the nerves and muscles of breathing. Respiratory disease ranges from

mild and self-limiting such as the common cold to life-threatening such as bacterial

pneumonia or pulmonary embolism. They are a common and important cause of illness and

death. In the US, Adults average between 2 and 4 colds a year, children between 6 and 10.

One in seven people in the UK is affected by some form of chronic lung disease, most

commonly chronic obstructive pulmonary disease and asthma . Respiratory disease is

responsible for over 10% of hospitalizations and over 16% of deaths in Canada. The study of

respiratory disease is known as pulmonology. A doctor who specializes in respiratory disease

is known as a pulmonologist, a chest medicine specialist, a respiratory medicine specialist, a

respirologist or a thoracic medicine specialist.

Asthama: Asthma is a chronic condition involving the respiratory system in which the

airways occasionally constrict, become inflamed, and are lined with excessive amounts of

mucus, often in response to one or more triggers

Leukotrienes: Leukotrienes are synthesized in response to many triggers, including receptor

activation, antigen-antibody interaction, physical stimuli such as cold, and any stimulation

that increases intercellular calcium.1 These potent inflammatory mediators promote

neutrophil-endothelial interactions, inducing bronchoconstriction and enhancing airway

hyperresponsiveness. They also stimulate smooth muscle hypertrophy, mucus hypersecretion,

and the influx of eosinophils into airway tissues2; therefore, inhibition of leukotrienes
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potentially plays an important role in the treatment of asthma and other allergic conditions

such as allergic rhinitis, atopic dermatitis, and chronic urticaria.

Xanthine: Xanthine is a product on the pathway of purine degradation. It is created from

guanine by guanine deaminase. It is created from hypoxanthine by xanthine oxidoreductase.

Xanthine is subsequently converted to uric acid by the action of the xanthine oxidase enzyme.

People with the rare genetic disorder xanthinuria lack sufficient xanthine oxidase and cannot

convert xanthine to uric acid.

Key Points:

1. Symptoms of respiratory disease

The symptoms of respiratory disease differ depending on the disease. Common symptoms

are:

 Shortness of breath or dyspnea which usually occurs with exercise and can interfere with

daily activities. In severe cases, shortness of breath occurs while resting.

 Cough with or without the production of sputum.

 Coughing blood (haemoptysis).

 Chest pain. This may or may not be pleuritic chest pain (that is pain that worsens with the

movements of breathing).

 Noisy breathing, either wheeze or stridor.

 Somnolence.

 Loss of appetite.

 Weight loss.

 Cyanosis, a bluish discoloration of the lips, tongue or fingers.

In some cases respiratory disease is diagnosed without symptoms in the investigation of

another disease or through a routine check.

2. Diagnostic tests

Respiratory diseases may be investigated by perfoming one or more of the following tests:

Chest x-ray
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Pulmonary function test

Computed tomography scan

Culture of microorganisms from secretions such as sputum

Bronchoscopy

Biopsy of the lung or pleura

Ventilation - perfusion scan

Ultrasound scanning can be useful to detect fluid such as pleural effusion

3. Treatment

Treatment of respiratory disease depends on the particular disease being treated, the severity

of disease and the patient. Lifestyle factors such as regular exercise and healthy nutrition are

important in preventing and treating respiratory disease. Vaccination can prevent some

respiratory diseases. In addition, the following treatments are often used for respiratory

diseases:

 Medication, often given in an inhaled form

 Corticosteroids

 Bronchodilators

 Antibiotics

 Anticoagulants

 Cancer chemotherapy

 Immune suppressants

 Physiotherapy

 Oxygen

 Mechanical ventilation

 Radiotherapy

 Surgery

 Removal of a cancer e.g. lobectomy, pneumonectomy

 Pleurodesis
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 Lung volume reduction surgery

 Lung transplantation

4. Obstructive lung diseases

These are diseases of the lung where the bronchial tubes become narrowed making it hard to

move air in and especially out of the lung.

5. Chronic obstructive pulmonary disease

Chronic obstructive pulmonary disease (COPD), also known as chronic obstructive airways

disease (COAD) or chronic airflow limitation (CAL), is a group of illnesses characterized by

airflow limitation that is not fully reversible. The flow of air into and out of the lungs is

impaired. This can be measured with breathing devices such as a peak flow meter or by

spirometry. The term COPD includes the conditions emphysema and chronic bronchitis

although most patients with COPD have characteristics of both conditions to varying degrees.

Asthma being a reversible obstruction of airways is often considered separately, but many

COPD patients also have some degree of reversibility in their airways.

In COPD, there is an increase in airway resistance, shown by a decrease in the forced

expiratory volume in 1 second (FEV1) measured by spirometry. COPD is defined as a forced

expiratory volume in 1 second to forced vital capacity ratio (FEV1/FVC) that is less than 0.7.

The residual volume, the volume of air left in the lungs following full expiration, is often

increased in COPD, as is the total lung capacity, while the vital capacity remains relatively

normal. The increased total lung capacity (hyperinflation) can result in the clinical feature of

a "barrel chest" - a chest with a large front-to-back diameter that occurs in some individuals

with COPD. Hyperinflation can also be seen on a chest x-ray as a flattening of the diaphragm.

The most common cause of COPD is cigarette smoking. COPD is a gradually progressive

condition and usually only develops after about 20 pack-years of smoking. COPD may also

be caused by breathing in other particles and gasses.

The disagnosis of COPD is established through spirometry although other pulmonary

function tests can be helpful. A chest x-ray is often ordered to look for hyperinflation and rule

out other lung conditions but the lung damage of COPD is not always visible on a chest x-

ray. Emphysema, for example can only be seen on CT scan.
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The main form of long term management involves the use of inhaled bronchodilators

(specifically beta agonists and anticholinergics) and inhaled corticosteroids. Many patients

eventually require oxygen supplementation at home. In severe cases that are difficult to

control, chronic treatment with oral corticosteroids may be necessary, although this is fraught

with significant side-effects.

COPD is generally irreversible although lung function can partially recover if the patient

stops smoking. Smoking cessation is an essential aspect of treatment. Pulmonary

rehabilitation programmes involve intensive exercise training combined with education and

are effective in improving shortness of breath. Severe emphysema has been treated with lung

volume reduction surgery with some success in carefully chosen cases. Lung transplantation

is also performed for severe COPD in carefully chosen cases.

Alpha 1-antitrypsin deficiency is a fairly rare genetic condition that results in COPD

(particularly emphysema) due to a lack of the antitrypsin protein which protects the fragile

alveolar walls from protease enzymes released by inflammatory processes.

6. Asthma

Asthma is an obstructive lung disease where the bronchial tubes (airways) are extra sensitive

(hyperresponsive). The airways become inflamed and produce excess mucus and the muscles

around the airways tighten making the airways narrower. Asthma is usually triggered by

breathing in things in the air such as dust or pollen that produce an allergic reaction. It may

be triggered by other things such as an upper respiratory tract infection, cold air, exercise or

smoke. Asthma is a common condition and affects over 300 million people around the world.

Asthma causes recurring episodes of wheezing, breathlessness, chest tightness, and coughing,

particularly at night or in the early morning.

Asthma is diagnosed by the characteristic pattern of symptoms. A peak flow meter can record

variations in the severity of asthma over time. Spirometry, a measurement of lung function,

can provide an assessment of the severity, reversibility, and variability of airflow limitation,

and help confirm the diagnosis of asthma.

Asthma is treated by identifying and removing the triggers that set it off, if possible. The

main form of long term management involves the use of inhaled corticosteroids. Inhaled
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bronchodilators, particularly beta agonists are used to relieve and control symptoms by

reducing muscle spasm around the airways. An alternative way to control mild asthma is with

a leukotriene antagonist tablet.

7.Other obstructive lung diseases

Cystic fibrosis is an inherited disorder of the CFTR gene, a chloride ion channel. The lack of

this channel causes reduced water content of secretions. This affects the mucus secreted as

part of the lung's defence and creates sticky, viscous mucus. This makes the lungs more

susceptible to infection, inflammation and mucous plugging.

 Bronchiectasis

 Bronchiolitis

 Allergic bronchopulmonary aspergillosis

 In many parts of the world, the most common cause of obstructive lung disease is lung

scarring after tuberculosis infection.

8.Restrictive lung diseases

Restrictive lung diseases (also known as interstitial lung diseases) are characterized by a loss

of lung compliance, causing incomplete lung expansion and increased lung stiffness. The

underlying process is usually pulmonary fibrosis (scarring of the lung). As the disease

progresses, the normal lung tissue is gradually replaced by scar tissue interspersed with

pockets of air. This can lead to parts of the lung having a honeycomb-like appearance.

The main symptoms are shortness of breath and cough.

In restrictive lung disease, both the FEV1 and FVC are reduced so the FEV1/FVC ratio is

normal or even increased in contrast to obstructive lung disease where this ratio is reduced.

The values for residual volume and total lung capacity are generally decreased in restrictive

lung disease.

Restrictive lung diseases may be due to a specific cause such as:

 Asbestosis caused by long-term exposure to asbestos dust.

 Radiation fibrosis, usually from the radiation given for cancer treatment.
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 Certain drugs such as amiodarone, bleomycin and methotrexate.

 As a consequence of another disease such as rheumatoid arthritis.

 Hypersensitivity pneumonitis due to an allergic reaction to inhaled particles.

 Acute respiratory distress syndrome (ARDS), a severe lung condition occuring in response to

a critical illness or injury.

 Infant respiratory distress syndrome due to a deficiency of surfactant in the lungs of a baby

born prematurely.

 Many cases of restrictive lung disease are idiopathic (have no known cause). Examples are:

 Idiopathic pulmonary fibrosis

 Idiopathic interstial pneumonia, of which there are several types

 Sarcoidosis

 Eosinophilic pneumonia

 Lymphangioleiomyomatosis

 Pulmonary Langerhans cell histiocytosis

 Pulmonary alveolar proteinosis

9.Respiratory tract infections

Infections can affect any part of the respiratory system. They are traditionally divided into

upper respiratory tract infections and lower respiratory tract infections.

10. Upper respiratory tract infection

The most common upper respiratory tract infection is the common cold however infections of

specific organs of the upper respiratory tract such as sinusitis, tonsillitis, otitis media,

pharyngitis and laryngitis are also considered upper respiratory tract infections.

11. Lower respiratory tract infection

The most common lower respiratory tract infection in is pneumonia, a lung infection.

Pneumonia is usually caused by bacteria, particularly [[Streptococcus pneumoniae]] in

Western countries. Worldwide, tuberculosis is an important cause of pneumonia. Other

pathogens such as viruses and fungi can cause pneumonia for example severe acute

respiratory syndrome and pneumocystis pneumonia. Pneumonia may develop complications
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such as a lung abscess, a round cavity in the lung caused by the infection or an empyema, the

spread of the infection to the pleural cavity.

12. Respiratory tumours

Tumours of the respiratory system are either malignant or benign.

13. Malignanttumours

Malignant tumours, or cancers of the respiratory system, particularly lung cancers, are a

major health problem responsible for 15% of all cancer diagnoses and 29% of all cancer

deaths. The majority of respiratory system cancers are attributable to smoking tobacco.

The major types of respiratory system cancer are:

 Small cell lung cancer

 Non-small cell lung cancer

 o Adenocarcinoma

 o Squamous cell carcinoma

 Large cell undifferentiated carcinoma

 Other lung cancers (carcinoid, Kaposis sarcoma, melanoma)

 Lymphoma

 Head and neck cancer

 Mesothelioma, usually caused by exposure to asbestos dust.

In addition, since many cancers spread via the bloodstream and the entire cardiac output

passes through the lungs, it common for cancer metastases to occur the lung. Breast cancer

may invade directly through local spread, and through lymph node metastases. After

metastasis to the liver, colon cancer frequently metastasizes to the lung. Prostate cancer, germ

cell cancer and renal cell carcinoma may also metastasize to the lung.

Treatment of respiratory system cancer depends on the type of cancer. Surgery (usually

removal of part of the lung, a lobectomy or an entire lung, a pneumonectomy), chemotherapy

and radiotherapy are all used. The chance of surviving lung cancer depends on the cancer

stage at the time the cancer is diagnosed and is only about 14-17% overall. In the case of
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metastases to the lung, treatment can occasionally be curative but only in certain, rare

circumstances.

14. Benign tumours

Benign tumours are relatively rare causes of respiratory disease. Examples of benign tumours

are:

 Pulmonary hamartoma

 Congenital malformations such as pulmonary sequestration and congenital cystic

adenomatoid malformation (CCAM).

15. Pleural cavity diseases

Pleural cavity diseases include empyema and mesothelioma which are mentioned above.

A collection of fluid in the pleural cavity is known as a pleural effusion. This may be due to

fluid shifting from the bloodstream into the pleural cavity due to conditions such as

congestive heart failure and cirrhosis. It may also be due to inflammation of the pleura itself

as can occur with infection, pulmonary embolus, tuberculosis, mesothelioma and other

conditions.

A pneumothorax is a hole in the pleura covering the lung allowing air in the lung to escape

into the pleural cavity. The affected lung collapses like a deflated baloon. A tension

pneumothorax is a particularly severe form of this condition where the air in the pleural

cavity cannot escape, so the pneumothorax keeps getting bigger until it compresses the heart

and blood vessels, leading to a life threatening situation.

16. Pulmonary vascular diseases

Pulmonary vascular diseases are conditions that affect the pulmonary circulation. Examples

of these conditions are:

 Pulmonary embolism, a blood clot that forms in a vein, breaks free, travels through the heart

and lodges in the lungs (thromboembolism). Large pulmonary emboli are fatal, causing

sudden death. A number of other substances can also embolise to the lungs but they are much
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more rare: fat embolism (particularly after bony injury), amniotic fluid embolism (with

complications of labour and delivery), air embolism (iatrogenic).

 Pulmonary arterial hypertension, elevated pressure in the pulmonary arteries. It can be

idiopathic or due to the efects of another disease, particularly COPD. This can lead to strain

on the right side of the heart, a condition known as cor pulmonale.

 Pulmonary edema, leakage of fluid from capillaries of the lung into the alveoli (or air spaces).

It is usually due to congestive heart failure.

 Pulmonary hemorrhage, inflammation and damage to capillaries in the lung resulting in blood

leaking into the alveoli. This may cause blood to be coughed up. Pulmonary hemhorrage can

be due to auto-immune disorders such as Wegener's Granulomatosis and Goodpasture's

syndrome.

17. Disorders of breathing mechanics

The brain co-ordinates breathing and sends messages via nerves to the muscles of respiration.

The muscles produce the movements of breathing. Disorders of the brains control of

breathing, the nerves or the muscles of respiration canaffect the respiratory system. Common

disorders of breathing mechanics are:

 Obstructive sleep apnea

 Central sleep apnea

 Amyotrophic lateral sclerosis

 Guillan-Barre syndrome

 Myasthenia gravis

 Obesity is often associated with sleep apnea and can cause either an obstructive or a

restrictive pattern on spirometry. Obesity reduces the movement of the chest wall which can,

in extreme cases, result in the obesity-hypoventilation syndrome, a cause of respiratory

failure.

Topic : Effects Of Drugs On Musculoskeletal Disorders

Topic Objective:

After reading this topic the student will be able to:

 Describe the major functions of the skeletal system.
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 Identify the most common bisphosphonate agents used for osteoporosis.

 Define rheumatoid arthritis.

 List the major drugs used for rheumatoid arthritis.

 Describe the major indications of methotrexate.

 Explain gouty arthritis and the cause of gout.

 Describe the mechanism of action of colchicine.

 Explain the indications of allopurinol.

 Name three disorders that may cause spasticity.

 List commonly used central skeletal muscle relaxants.

Definition/Overview:

Musculoskeletal Disorders: Musculoskeletal disorders (MSDs) can affect the body's

muscles, joints, tendons, ligaments and nerves. Most-work related MSDs develop over time

and are caused either by the work itself or by the employees' working environment. They can

also result from fractures sustained in an accident. Typically, MSDs affect the back, neck,

shoulders and upper limbs; less often they affect the lower limbs.

Health problems range from discomfort, minor aches and pains, to more serious medical

conditions requiring time off work and even medical treatment. In more chronic cases,

treatment and recovery are often unsatisfactory - the result could be permanent disability and

loss of employment.

Rheumatoid arthritis: Rheumatoid arthritis (RA) is a chronic, systemic autoimmune

disorder that causes the immune system to attack the joints, where it causes inflammation

(arthritis) and destruction. It can also damage some organs, such as the lungs and skin. It can

be a disabling and painful condition, which can lead to substantial loss of functioning and

mobility. It is diagnosed with blood tests (especially a test called rheumatoid factor) and X-

rays. Diagnosis and long-term management are typically performed by a rheumatologist, an

expert in the diseases of joints and connective tissues.

Methotrexate: Methotrexate (rINN) (pronounced /mɛθəˈtrɛkseɪt/), abbreviated MTX and

formerly known as amethopterin, is an antimetabolite and antifolate drug used in treatment of

cancer and autoimmune diseases. It acts by inhibiting the metabolism of folic acid.
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Methotrexate replaced the more powerful and toxic antifolate aminopterin, and the two

should not be confused with each other.

Gouty arthritis: Gouty arthritis refers to a form of arthritis caused by deposits of needle-like

crystals of uric acid.

Spasticity: Spasticity or muscular hypertonicity is a disorder of the body motor system, and

especially the central nervous system (CNS), in which certain muscles continually receive a

message to tighten. This causes stiffness or tightness of the muscles and may interfere with

gait, movement, and speech.

Key Points:

1.Diagnosis of arthritis

 X-rays of the hands and feet are generally performed in people with a polyarthritis. In

rheumatoid arthritis, these may not show any changes in the early stages of the disease, but in

more advanced cases demonstrates erosions and bone resorption. X-rays of other joints may

be taken if symptoms of pain or swelling occur in those joints.

2.Blood tests

When RA is clinically suspected, immunological studies are required, such as testing for the

presence of rheumatoid factor (RF, a specific antibody). A negative RF does not rule out RA;

rather, the arthritis is called seronegative. This is the case in 69% of patients. During the first

year of illness, rheumatoid factor is frequently negative. 80% of these individuals eventually

convert to seropositive status. RF is also seen in other illnesses, for example Sjgren's

syndrome, and in approximately 10% of the healthy population, therefore the test is not very

specific.

Because of this low specificity, a new serological test has been developed, which tests for the

presence of so called anti-citrullinated protein antibodies (ACPAs). Like RF, this test is

positive in only a proportion (67%) of all RA cases, but is rarely positive if RA is not present,

giving it a specificity of around 95%. In addition, ACPAs can sometimes be detected in early

stages of the disease, even before onset of clinical disease. Currently, the most common test

for ACPAs is the anti-CCP (cyclic citrullinated peptide) test.
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Also, several other blood tests are usually done to allow for other causes of arthritis, such as

lupus erythematosus. The erythrocyte sedimentation rate (ESR), C-reactive protein, full blood

count, renal function, liver enzymes and other immunological tests (e.g. antinuclear

antibody/ANA) are all performed at this stage. Elevated ferritin levels can reveal

hemochromatosis, a mimic RA, or be a sign of Still's disease a seronegative, usually juvenile,

variant of rheumatoid.

3.Diagnostic criteria

The American College of Rheumatology has defined (1987) the following criteria for the

classification of rheumatoid arthritis:

 Morning stiffness of >1 hour most mornings for at least 6 weeks.

 Arthritis and soft-tissue swelling of >3 of 14 joints/joint groups, present for at least 6 weeks

 Arthritis of hand joints, present for at least 6 weeks

 Symmetric arthritis, present for at least 6 weeks

 Subcutaneous nodules in specific places

 Rheumatoid factor at a level above the 95th percentile

 Radiological changes suggestive of joint erosion

At least four criteria have to be met for classification as RA. These criteria are not intended

for the diagnosis for routine clinical care; they were primarily intended to categorize research.

For example: one of the criteria is the presence of bone erosion on X-Ray. Prevention of bone

erosion is one of the main aims of treatment because it is generally irreversible. To wait until

all of the ACR criteria for rheumatoid arthritis are met may sometimes result in a worse

outcome. Most sufferers and rheumatologists would agree that it would be better to treat the

condition as early as possible and prevent bone erosion from occurring, even if this means

treating people who don't fulfill the ACR criteria. The ACR criteria are, however, very useful

for categorizing established rheumatoid arthritis, for example for epidemiological purposes.
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4.Differential diagnosis

Several other medical conditions can resemble RA, and usually need to be distinguished from

it at the time of diagnosis:

 Crystal induced arthritis (gout, and pseudogout) - usually involves particular joints and can be

distinguished with aspiration of joint fluid if in doubt

 Osteoarthritis - distinguished with X-rays of the affected joints and blood tests

 Systemic lupus erythematosus (SLE) - distinguished by specific clinical symptoms and blood

tests (antibodies against double-stranded DNA)

 One of the several types of psoriatic arthritis resembles RA - nail changes and skin symptoms

distinguish between them

 Lyme disease causes erosive arthritis and may closely resemble RA - it may be distinguished

by blood test in endemic areas

 Reactive arthritis (previously Reiter's disease) - asymmetrically involves heel, sacroiliac

joints, and large joints of the leg. It is usually associated with urethritis, conjunctivitis, iritis,

painless buccal ulcers, and keratoderma blennorrhagica.

 Ankylosing spondylitis - this involves the spine and is usually diagnosed in males, although a

RA-like symmetrical small-joint polyarthritis may occur in the context of this condition.

 Rarer causes that usually behave differently but may cause joint pains:

 Sarcoidosis, amyloidosis, and Whipple's disease can also resemble RA.

 Hemochromatosis may cause hand joint arthritis.

 Acute rheumatic fever can be differentiated from RA by a migratory pattern of joint

involvement and evidence of antecedent streptococcal infection. Bacterial arthritis (such as

streptococcus) is usually asymmetric, while RA usually involves both sides of the body

symmetrically.

 Gonococcal arthritis (another bacterial arthritis) is also initially migratory and can involve

tendons around the wrists and ankles.

5.Methotrexate Uses

Methotrexate was originally used as part of combination chemotherapy regimens to treat

many kinds of cancers. It is still the mainstay for the treatment of many neoplastic disorders

including acute lymphoblastic leukemia.
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More recently it has come into use as a treatment for some autoimmune diseases, including

ankylosing spondylitis, Crohn's disease, psoriasis, psoriatic arthritis, rheumatoid arthritis, and

scleroderma (see disease-modifying antirheumatic drugs). A parallel use with TNFα blockers

as infliximab or etanercept has been shown to markedly improve symptoms.

Although not indicated for this use, methotrexate is also sometimes used (generally in

combination with misoprostol) to terminate early pregnancies, particularly ectopic

pregnancies. In the case of early missed miscarriage (particularly a blighted ovum), in which

fetal demise has occurred but the body has not expelled the fetus, methotrexate may be used

to help the body begin the miscarriage process.

It is also sometimes used to treat a rare condition called Behet's disease where it is taken

weekly, along with folic acid daily. In the case of immune disorders, such as Behcet's disease

and rheumatoid disorders, the clinical goal of the low dose methotrexate regimen is to inhibit

AICAR transformylase, which leads to increased AICA ribose (AICAR transformylase's

substrate). The AICA ribose inhibits adenosine deaminase, resulting in a build-up of

extracellular adenosine. Extracellular adenosine inhibits the expression of IL-2 receptors on

circulating T-lymphocytes, causing a suppression of the immune system, and thus

ameliorating the effects of the immune disorder.

6.Four Stages Of Gouty Arthritis

 Asymptomatic Hyperuricemia: In this stage, which usually doesn't require treatment, a

person has elevated blood uric acid levels but no other symptoms.

 Acute Gout / Acute Gouty Arthritis: In this stage, hyperuricemia has caused deposits of

uric acid crystals in joint spaces, leading to gouty attacks.

 Interval / Intercritical: In this stage, the periods between acute gouty attacks, a person has

no symptoms.

 Chronic Tophaceous Gout: In this stage, the disease has caused permanent damage. With

proper treatment, most never progress to this advanced stage.

7.Gout Symptoms

Symptoms may include hypertonia (increased muscle tone), clonus (a series of involuntary

rapid muscle contractions), exaggerated deep tendon reflexes, muscle spasms, scissor gait,
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and over time, shortened tendons and fixed joints (contractures). The degree of spasticity

varies from mild muscle stiffness with minimal impact on function to severe and painful joint

and muscle breakdown and uncontrollable muscle spasms. The condition often interferes with

daily activities. Over the years, it may increase in its effect, so more severe treatments may be

needed later. Cold weather and fatigue can trigger spasms more severely than other times.

The constant spasms can lead to muscle fatigue so periodic rest is required but often difficult

to achieve. Multi-tasking (such as walking, talking, eating and other activities) can also

trigger more severe spasticity.

Topic : Effects Of Drugs On Eye, Nose, And Ear Disorders

Topic Objective:

After reading this topic the student will be able to:

 Describe the structure and function of the eye.

 Explain glaucoma and types of glaucoma.

 State the rationale for use and the mechanism of action of carbonic anhydrase inhibitors in

the treatment of glaucoma.

 Identify direct-acting miotics (cholinergic drugs) and list two generic and trade names.

 Explain mydriatic agents and their indications.

 State the mechanism of action of antimuscarinics.

Definition/Overview:

Effects of Drugs on Eye, Nose, and Ear Disorders: A balance disorder is a disturbance that

causes an individual to feel unsteady, giddy, woozy, or have a sensation of movement,

spinning, or floating. Balance is the result of a number of body systems working together.

Specifically, in order to achieve balance the eyes (visual system), ears (vestibular system) and

the body's sense of where it is in space (proprioception) need to be intact. Also the brain,

which compiles this information, needs to be functioning normally.

Glaucoma: Glaucoma is a group of diseases of the optic nerve involving loss of retinal

ganglion cells in a characteristic pattern of optic neuropathy. Although raised intraocular

pressure is a significant risk factor for developing glaucoma, there is no set threshold for

intraocular pressure that causes glaucoma. One person may develop nerve damage at a
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relatively low pressure, while another person may have high eye pressure for years and yet

never develop damage. Untreated glaucoma leads to permanent damage of the optic nerve

and resultant visual field loss, which can progress to blindness.

Eye: An eye is a round-shaped organ that works with the brain to provide us with vision. The

shape of the eye is maintained by the pressure of the aqueous humor. The aqueous humor is

the fluid that fills the front chamber of the eye.

Mydriasis: Mydriasis is an excessive dilation of the pupil due to disease, trauma or drugs.

Normally, the pupil dilates in the dark and constricts in the light. A mydriatic pupil will

remain excessively large, even in a bright environment. Sometimes colloquially referred to as

a "blown pupil."

Anticholinergic Agent: An anticholinergic agent is a substance that blocks the

neurotransmitter acetylcholine in the central and the peripheral nervous system. An example

of an anticholinergic is dicyclomine. Generally speaking, it reduces the effects mediated by

acetylcholine on acetylcholine receptors in neurons through competitive inhibition. The effect

is therefore reversible.

Key Points:

1.Normal Balance Functioning

The semicircular canals, found within the vestibular apparatus, let us know when we are in a

rotary (circular) motion. The semicircular canals are fluid-filled. Motion of the fluid tells us if

we are moving. The vestibule is the region of the inner ear where the semicircular canals

converge, close to the cochlea (the hearing organ). The vestibular system works with the

visual system to keep objects in focus when the head is moving. This is called the vestibulo-

ocular reflex (VOR).

Movement of fluid in the semicircular canals signals the brain about the direction and speed

of rotation of the head - for example, whether we are nodding our head up and down or

looking from right to left. Each semicircular canal has a bulbed end, or enlarged portion, that

contains hair cells. Rotation of the head causes a flow of fluid, which in turn causes

displacement of the top portion of the hair cells that are embedded in the jelly-like cupula.

Two other organs that are part of the vestibular system are the utricle and saccule. These are
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called the otolithic organs and are responsible for detecting linear acceleration, or movement

in a straight line. The hair cells of the otolithic organs are blanketed with a jelly-like layer

studded with tiny calcium stones called otoconia. When the head is tilted or the body position

is changed with respect to gravity, the displacement of the stones causes the hair cells to

bend.

The balance system works with the visual and skeletal systems (the muscles and joints and

their sensors) to maintain orientation or balance. For example, visual signals are sent to the

brain about the body's position in relation to its surroundings. These signals are processed by

the brain, and compared to information from the vestibular, visual and the skeletal systems.

2.Pathophysiology of Glaucoma

The major risk factor for most glaucomas and focus of modeling and treatment is increased

intraocular pressure. Intraocular pressure is a function of production of liquid aqueous humor

by the ciliary body of the eye and its drainage through the trabecular meshwork. Aqueous

humor flows from the ciliary bodies into the posterior chamber, bounded posteriorly by the

lens and the zonule of Zinn and anteriorly by the iris. It then flows through the pupil of the

iris into the anterior chamber, bounded posteriorly by the iris and anteriorly by the cornea.

From here the trabecular meshwork drains aqueous humor via Schlemm's canal into scleral

plexuses and general blood circulation. In open angle glaucoma there is reduced flow through

the trabecular meshwork; in angle closure glaucoma, the iris is pushed forward against the

trabeular meshwork, blocking fluid from escaping. The inconsistent relationship of

glaucomatous optic neuropathy with ocular hypertension has provoked hypotheses and

studies on an atomic structure,eye development, nerve compression trauma, optic nerve blood

flow, excitatory neurotransmitter, trophic factor, retinal ganglion cell/axon degeneration, glial

support cell, immune, and aging mechanisms of neuron loss.

3.Function of the eye

Eye is like a camera. The external object is seen like the camera takes the picture of any

object. Light enters the eye through a small hole called the pupil and is focused on the retina,

which is like a camera film. Eye also has a focusing lens, which focuses images from

different distances on the retina. The colored ring of the eye, the iris, controls the amount of

light entering the eye. It closes when light is bright and opens when light is dim. A tough
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white sheet called sclera covers the outside of the eye. Front of this sheet (sclera) is

transparent in order to allow the light to enter the eye, the cornea. Ciliary muscles in ciliary

body control the focusing of lens automatically. Choroid forms the vascular layer of the eye

supplying nutrition to the eye structures. Image formed on the retina is transmitted to brain by

optic nerve. The image is finally perceived by brain. A jelly like substance called vitreous

humor fill the space between lens and retina. The lens, iris and cornea are nourished by clear

fluid, aqueous humor, formed by the ciliary body and fill the space between lens and cornea.

This space is known as anterior chamber. The fluid flows from ciliary body to the pupil and is

absorbed through the channels in the angle of anterior chamber. The delicate balance of

aqueous production and absorption controls pressure within the eye.

4.Causes Of Mydriasis

Endorphin release as found in strong sexual arousal can lead to temporal mydriasis, rather

than the minor dilation found during sexual affection. Orgasm has been reported to lead to

pupillary block in a single case in combination with an ocular precondition. Here the

parasympathetic and sympathetic stimulation lead to sphincter muscle stimulation during

pupillary dilation in the dark, while ciliary contraction caused zonular relaxation leading to

pupillary block and angle-closure in combination with pre-existing narrow chamber angle.

The parasympathetic nervous supply which causes constriction of the pupil, or miosis, is

supplied by cranial nerve III, the oculomotor nerve. Damage to this nerve typically manifests

itself as mydriasis, because the sympathetic supply to the pupil which causes mydriasis

remains unaffected, and therefore unopposed. Multiple central nervous system disorders e.g.

epilepsy, stroke are known to lead to temporal mydriasis as well.

In cases of head injury or orbit trauma (eye injury), the iris sphincter (the muscle responsible

for closing the pupil) or the nerves controlling it can be damaged, reducing or eliminating

reactivity to light.

 Cyclomydril is an ophthalmic medication intended to cause mydriasis, usually to allow an

optometrist or ophthalmologist to perform a better visual inspection of the inside of an eye.

 Atropine blocks muscarinic acetylcholine receptors. Acetylcholine (ACh) is the

neurotransmitter of the parasympathetic nervous system and blocking its action means the

pupil cannot constrict.
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 Cocaine inhibits the reuptake of noradrenaline (norepinephrine) within a nerve synapse.

When a solution of cocaine is dropped into the eye, noradrenaline is no longer reabsorbed by

neurons, and its levels increase. Noradrenaline, the neurotransmitter for the SNS, causes

dilation of the pupil. Mydriasis is used as a diagnostic test for Horner's Syndrome, in which it

is initiated using a similar mechanism, though cocaine is not usually used in this procedure.

Many other drugs such as amphetamines and psychedelic drugs (LSD, psychedelic

mushrooms, mescaline, and MDMA) are also known to cause mydriasis.

 Opiate withdrawal can cause dilated pupils in some people. Opiates normally lead to miosis

or the constriction of the pupils.

 Antihistamines and tricyclic antidepressants may cause mydriasis.

 A mydriatic is an agent which induces dilation of the pupil. Drugs such as tropicamide are

used in medicine to permit examination of the retina and other deep structures of the eye, and

also to reduce painful ciliary muscle spasm (see cycloplegia). One effect of administration of

a mydriatic is intolerance to bright light.

5.Effects ofanticholinergic agents

When a significant amount of an anticholinergic is taken into the body, a toxic reaction

known as acute anticholinergic syndrome may result. This may happen accidentally or

intentionally as a consequence of recreational drug use. Anticholinergic drugs are usually

considered the least "fun" by experienced recreational drug users, possibly due to the lack of

euphoria caused by them. (For some of the recreational effects, see the article on deliriants.)

Because most users do not enjoy the experience, they do not use it again, or do so very rarely.

The risk of addiction is low in the anticholinergic class. The effects are usually more

pronounced in the elderly, due to the decrease of acetylcholine production associated with

age.

Topic : Toxicology

Topic Objective:

After reading this topic the student will be able to:

 Predict some symptoms that signify specific types of poisonings.

 Explain steps that can be taken to pre-vent poisonings from occurring.
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 Differentiate several types of poisonings for which activated charcoal is used to absorb the

toxic agent.

 Explain the six major services offered by the poison control center network.

 Identify the most common types of poisonings in the United States.

 Discuss the type of alcohol that has the greatest toxic effects on the human body.

 Recognize two types of poisonings listed as true medical emergencies.

 Discuss a leading cause of death in opiate poisoning.

 Name the type of salicylate found in 30 million American households.

 Contrast the treatments for scorpion stings and snake bites.

Definition/Overview:

Toxicology: Toxicology (from the Greek words toxicos and logos) is the study of the adverse

effects of chemicals on living organisms. It is the study of symptoms, mechanisms,

treatments and detection of poisoning, especially the poisoning of people.

Salicylic acid: Salicylic acid (from the Latin word for the willow tree, Salix, from whose

bark it can be obtained) is a beta hydroxy acid (BHA) with the formula C6H4(OH)CO2H,

where the OH group is adjacent to the carboxyl group. This colorless crystalline organic acid

is widely used in organic synthesis and functions as a plant hormone. It is derived from the

metabolism of salicin. It is probably best known as a compound that is chemically similar to

but not identical to the active component of aspirin (acetylsalicylic acid). In fact, salicylic

acid is a metabolite of aspirin, the product of esterase hydrolysis in the liver. It is poorly

soluble in water (0.2 g/100 ml H2O at 20C).

Salicylate sensitivity: Salicylate sensitivity, also known as salicylate intolerance, is any

adverse effect that occurs when a normal amount of salicylate (salicylic acid) is introduced

into a person's body. People with salicylate intolerance are unable to consume a normal

amount of salicylate without adverse effects. Depending on whether the salicylate is a

component of food or medicine, salicylate intolerance is a form of food intolerance or of drug

intolerance. It is a pharmacological reaction, not an allergy.

Opiate poisoning: Opiate poisoning can occur at any time from birth (when pethidine given

to the mother in labour may suppress ventilation) to terminal care. The outcome can range

from discomfort like constipation to death from respiratory depression.
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Key Points:

1.Relationship between dose and toxicity

Toxicology is the study of the relationship between dose and its effects on the exposed

organism. The chief criterion regarding the toxicity of a chemical is the dose, i.e. the amount

of exposure to the substance. Almost all substances are toxic under the right conditions as

Paracelsus, the father of modern toxicology said, Sola dosis facit venenum (only dose makes

the poison). Paracelsus, who lived in the 16th century, was the first person to explain the

dose-response relationship of toxic substances. The term LD50 refers to the dose of a toxic

substance that kills 50 percent of a test population (typically rats or other surrogates when the

test concerns human toxicity). LD50 estimations in animals are no longer required for

regulatory submissions as a part of pre-clinical development package.

2.Toxicity of metabolites

Many substances regarded as poisons are toxic only indirectly. An example is "wood

alcohol," or methanol, which is chemically converted to formaldehyde and formic acid in the

liver. It is the formaldehyde and formic acid that cause the toxic effects of methanol

exposure. Many drug molecules are made toxic in the liver, a good example being

acetaminophen (paracetamol), especially in the presence of alcohol. The genetic variability of

certain liver enzymes makes the toxicity of many compounds differ between one individual

and the next. Because demands placed on one liver enzyme can induce activity in another,

many molecules become toxic only in combination with others. A family of activities that

engages many toxicologists includes identifying which liver enzymes convert a molecule into

a poison, what are the toxic products of the conversion and under what conditions and in

which individuals this conversion takes place.

3.Chemical toxicology

Chemical toxicology is a scientific discipline involving the study of structure and mechanism

related to the toxic effects of chemical agents, and encompasses technology advances in

research related to chemical aspects of toxicology. Research in this area is strongly

multidisciplinary, spanning computational chemistry and synthetic chemistry, proteomics and
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metabolomics, drug discovery, drug metabolism and mechanisms of action, bioinformatics,

bioanalytical chemistry, chemical biology, and molecular epidemiology.

4.Plant hormone

Salicylic acid (SA) is a phytohormone; and a phenol, ubiquitous in plants generating a

significant impact on plant growth and development, photosynthesis, transpiration, ion uptake

and transport and also induces specific changes in leaf anatomy and chloroplast structure. SA

is recognized as an endogenous signal, mediating in plant defense, against pathogens It plays

a role in the resistance of pathogens by inducing the production of 'pathogenesis-related

proteins'. It is involved in the systemic acquired resistance [SAR] in which a pathogenic

attack on older leaves causes the development of resistance in younger leaves, though

whether SA is the transmitted signal is debatable.

5.Treatment of Salicylate sensitivity

There is currently no scientific method that will accurately determine if a person is sensitive

to salicylates or not. This is because salicylate sensitivity is a dose-related reaction and

symptoms only occur when the tolerance level of the individual has been exceeded. One

method currently available to determine food intolerance is an elimination diet. Completely

eliminating salicylate from ones diet and environment for 4 to 6 weeks can decrease or

possibly eliminate all symptoms involved with salicylate intolerance. After this time period,

most salicylate intolerant people can consume or come into contact with occasional small

doses of salicylate without symptoms re-occurring. Alternately, those who are extremely

sensitive to salicylates should avoid salicylates as much as possible.

6.Epidemiology of Opiate Poisoning

It is difficult to get reliable incidence figures. The elderly are more liable to poisoning from

opiates and more likely to be taking them, especially drugs like co-codamol for arthritis.

Drug-related deaths from heroin usually involve other drugs too. Death from heroin overdose

alone is uncommon.1,2 The Office of National Statistics (ONS) published figures for the

period 1993-2004. During this period here were 7072 deaths involving heroin/morphine (86%

males) and 3298 deaths involving methadone (83% male). Mortality rates for methadone

decreased between 1997 and 2004 to just above 1993 levels. Among females the mortality
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rate for both drugs was lower than for males throughout the study period, remaining

relatively stable.

Methadone deaths per 1000 patient years remained similar between 1993 and 1997, after

which they fell by three quarters. The authors of the ONS study believe this to be a

vindication of the use of methadone to treat heroin addicts (the 'British method'). Deaths

usually occurred in the age range 30-32, and were 3 to 4 times as common in males as

females.

Topic : Geriatrics

Topic Objective:

After reading this topic the student will be able to:

 Discuss the process of aging.

 Explain the leading causes of diseases and death in elderly patients older than age 65.

 Identify the factors that influence drug absorption in older adults.

 Discuss creatinine clearance in elderly patients and use the measurement formula.

 Identify polypharmacy and its effects on elderly patients.

 List common cardiovascular disorders in elderly individuals.

 Discuss the effects of sedatives and hypnotics on elderly patients.

 List six principles that are important in treating elderly patients.

Definition/Overview:

Geriatrics: Geriatrics is the branch of internal medicine that focuses on health care of the

elderly. It aims to promote health and to prevent and treat diseases and disabilities in older

adults.

There is no set age at which patients may be under the care of a geriatrician. Rather, this is

determined by a profile of the typical problems that geriatrics focuses on. This includes the

so-called 'geriatric giants' of immobility, instability, incontinence and impaired

intellect/memory. Health issues in older adults may also include elderly care, delirium, and

use of multiple medications, impaired vision and hearing.
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The term geriatrics differs from gerontology. This is the study of the aging process itself. The

term comes from the Greek geron meaning "old man" and iatros meaning "healer".

Ageing: Ageing or aging (American English) is the accumulation of changes in an organism

or object over time. Ageing in humans refers to a multidimensional process of physical,

psychological, and social change. Some dimensions of ageing grow and expand over time,

while others decline. Reaction time, for example, may slow with age, while knowledge of

world events and wisdom may expand. Research shows that even late in life potential exists

for physical, mental, and social growth and development. Ageing is an important part of all

human societies reflecting the biological changes that occur, but also reflecting cultural and

societal conventions. Age is usually measured in full years and months for young children. A

person's birthday is often an important event.

Polypharmacy: The term polypharmacy generally refers to the use of multiple medications

by a patient. The term is used when too many forms of medication are used by a patient, more

drugs are prescribed than clinically warranted, or even when all prescribed medications are

clinically indicated but there are too many pills to take (pill burden). Furthermore, a portion

of the treatments may not be evidence-based. The common result of polypharmacy is

increased adverse drug reactions and higher costs. Polypharmacy is most common in the

elderly.

Hypnotic Drugs: Hypnotic drugs induce sleep (which differentiates them from the sedative

category), used in the treatment of insomnia and in surgical anesthesia. Often the treatment of

insomnia will not begin with drugs at all. Since many hypnotic drugs are habit-forming, a

physician will usually recommend alternative sleeping patterns, sleep hygiene, and exercise

before prescribing medication for sleep, due to a large number of factors known to disturb the

human sleep pattern.

Sedative: A sedative, or, more specifically, a sedative-hypnotic, is a substance that depresses

the central nervous system (CNS), resulting in calmness, relaxation, sleepiness, slowed

breathing, reduction anxiety, and possibly - at higher doses - slurred speech, staggering gait,

poor judgment, and slow, uncertain reflexes. Doses of sedative-hypnotics when used as a

hypnotic to induce sleep tend to be higher than those used to relieve anxiety. Sedative-

hypnotics may be referred to as tranquilizers, depressants, anxiolytics, soporifics, and

sleeping pills
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Key Points:

1.Geriatricians Scope

In the United States, geriatricians are primary care physicians who are board-certified in

either family practice or internal medicine and have also acquired the additional training

necessary to obtain the Certificate of Added Qualifications (CAQ) in geriatric medicine.

In the United Kingdom, most geriatricians are hospital physicians, while some focus on

community geriatrics. While originally a distinct clinical specialty, it has been integrated as a

specialism of general medicine since the late 1970s. Most geriatricians are therefore

accredited for both. Specialized geriatrics services include orthogeriatrics (close cooperation

with orthopedic surgery and a focus on osteoporosis and rehabilitation), psychogeriatrics

(focus on dementia, depression and other conditions common in the elderly), and

rehabilitation.

Rehabilitation may also take in intermediate care, where patients are referred by a hospital or

family doctor, when there is a requirement to provide hospital based short term intensive

physical therapy aimed at the recovery of musculoskeletal function, particularly recovery

from joint, tendon, or ligament repair and, or, physical medicine and rehabilitation care when

elderly patients get out of synch with their medication resulting in a deterioration of their

personal health which reduces their ability to live independently.

2.History of geriatricians

The term geriatrics was proposed in 1909 by Dr. Ignatz Leo Nascher, former Chief of Clinic

in the Mount Sinai Hospital Outpatient Department (New York City) and a "Father" of

geriatrics in the United States.

Modern geriatrics in the United Kingdom really began with the "Mother" of Geriatrics, Dr.

Marjorie Warren. Warren emphasised that rehabilitation was essential to the care of older

people. She took her experiences as a physician in a London Workhouse infirmary and

developed the concept that merely keeping older people fed until they died was not enough-

they needed diagnosis, treatment, care and support. She found that patients, some of whom

had previously been bedridden, were able to gain some degree of independence with the

correct assessment and treatment.
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The practice of geriatrics in the UK is also one with a rich history of multidisciplinary

working, valuing all the professions, not just medicine, for their contributions in optimising

the well-being and independence of older people.

Another "hero" of British Geriatrics is Bernard Isaacs, who described the "giants" of

geriatrics: immobility and instability, incontinence and impaired intellect. Isaacs asserted that

if you look closely enough, all common problems with older people relate back to one of

these giants.

The care of older people in the UK has been forwarded by the implementation of the National

Service Frameworks for Older People, which outlines key areas for attention.

3.Pharmacology

Pharmacological constitution and regimen for older people is an important topic, one which is

related to changing and differing physiology and psychology.

Changes in physiology with aging may alter the absorption, the effectiveness and the side

effect profile of many drugs. These changes may occur in the gastrointestinal system, in the

distribution of drugs with changes in body fat and muscle and drug elimination.

Another area of importance is the potential for improper administration and usage of

potentially inappropriate medications, and possibility of errors which result in dangerous drug

interactions. One other important consideration is that of elderly persons (particularly those

experiencing substantial problems of memory loss or other types of cognitive impairment)

being able to adequately monitor and adhere to their own scheduled pharmacological

administration. One study found that 25% of participants studied admitted to skipping doses

or cutting them in half. Self-reported noncompliance with adherence to medication schedule

was reported by a one-third of the participants.

4.Aging

The term "ageing" is somewhat ambiguous. Distinctions may be made between "universal

ageing" (age changes that all people share) and "probabilistic ageing" (age changes that may

happen to some, but not all people as they grow older, such as the onset of Type Two

diabetes). Chronological ageing, referring to how old a person is, is arguably the most
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straightforward definition of ageing and may be distinguished from "social ageing" (society's

expectations of how people should act as they grow older) and "biological ageing" (an

organism's physical state as it ages). There is also a distinction between "proximal ageing"

(age-based effects that come about because of factors in the recent past) and "distal ageing"

(age-based differences that can be traced back to a cause early in person's life, such as

childhood poliomyelitis).

Differences are sometimes made between populations of children; divisions are sometimes

made between the young old (65-74), the middle old (75-84) and the oldest old (those aged

85 and above). However, problematic in this is that chronological age does not correlate

perfectly with functional age, i.e. two people may be of the same age, but differ in their

mental and physical capacities.

Population ageing is the increase in the number and proportion of older people in society.

Population ageing has three possible causes: migration, longer life expectancy (decreased

death rate), and decreased birth rate. Ageing has a significant impact on society. Young

people tend to commit most crimes, they are more likely to push for political and social

change, to develop and adopt new technologies, and to need education. Older people have

different requirements from society and government as opposed to young people, and

frequently differing values as well. Older people are also far more likely to vote, and in many

countries the young are forbidden from voting. Thus, the aged have comparatively more

political influence.

5.Pill Burden

Pill burden is a term that refers to the number of tablets, capsules or other dosage forms that a

patient takes on a regular schedule.

Higher pill burden decreases compliance with drug therapy, due to the need to take a large

quantity of pills on a regular basis. It also increases the possibility of adverse medication

reactions ("side effects") and drug-drug interactions due to polypharmacy. High pill burden

has also been associated with increased risk of hospitalization, medication errors, and

increased costs both for the pharmaceuticals involved and for the treatment of adverse events.

Finally, it is source of dissatisfaction to many patients.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

151
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



High pill burden is commonly associated with antiretroviral drug regimens to control HIV,

but can be seen in other patient populations. For instance, an adult with multiple chronic

conditions such as diabetes, hypertension, hypercholesterolemia, osteoporosis, constipation

and clinical depression can often be prescribed more than a dozen different medications daily.

Obesity is implicated in many of the aforementioned conditions, and it is not uncommon for a

clinically obese patient to receive pharmacologic treatment for all of these. Because chronic

conditions tend to accumulate in the elderly, pill burden is a particular issue in geriatrics.

Reducing pill burden is recognized as a way to improve medication compliance. Common

approaches to reducing pill burden may include selecting fixed dose combination drug

products, products with long-acting active ingredients, and sustained release/extended release

formulations when appropriate.

Some combinations of drugs may be available in certain strengths as a single pill, called a

fixed dose combination. One notable example of a fixed dose combination drug product is the

antiretroviral drug product Atripla, which combines 3 drugs (efavirenz + emtricitabine +

tenofovir) into one pill.

The selection of long-acting active ingredients over short-acting ones may also reduce pill

burden. For instance, ACE inhibitors are used in the management of hypertension. Both

captopril and lisinopril are examples of ACE inhibitors. However, lisinopril is dosed once a

day, whereas captopril may be dosed 2-3 times a day. Assuming that there are no

contraindications or potential for drug interactions, using lisinopril instead of captopril may

be an appropriate way to limit pill burden

Similarly, sustained release/extended release drug formulations reduce pill burden by

reducing the dosing frequency. The same active ingredient is present in both the immediate-

release form and the sustained release form.

6.Therapeutic use of sedatives

Doctors and nurses often administer sedatives to patients in order to dull the patient's anxiety

related to painful or anxiety-provoking procedures. Although sedatives do not relieve pain in

themselves, they can be a useful adjunct to analgesics in preparing patients for surgery, and

are commonly given to patients before they are anaesthetized, or before other highly
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uncomfortable and invasive procedures like cardiac catheterization, colonoscopy or MRI.

They increase tractability and compliance of children or troublesome or demanding patients.

Patients in intensive care units are almost always sedated (unless they are unconscious from

their condition anyway)

Topic : Pediatrics

Topic Objective:

After reading this topic the student will be able to:

 List drugs that may result in toxicity in newborns or infants.

 Describe drug toxicities in neonates from percutaneous absorption.

 List three example drugs that should not be used in neonates because of their lowered protein

binding.

 Explain the factors that affect pharmacokinetics in children.

 Describe the means by which adult doses must be adjusted for pediatric drug administration.

 Discuss pharmacodynamics in newborns, infants, and children.

 List five drugs that produce pharmacologic effects in nursing infants.

 Explain the effects of radioactive substances in breast milk.

Definition/Overview:

Pediatrics: Pediatrics (also spelled paediatrics) is the branch of medicine that deals with the

medical care of infants, children, and adolescents. The upper age limit ranges from age 14 to

18, depending on the country. A medical practitioner who specializes in this area is known as

a pediatrician (also spelled paediatrician). The word pediatrics and its cognates mean healer

of children; they derive from two Greek words: παῖdh (pais = child) and ιατρός (iatros =

doctor or healer).

Pharmacokinetics: Pharmacokinetics is a branch of pharmacology dedicated to the

determination of the fate of substances administered externally to a living organism. In

practice, this discipline is applied mainly to drug substances, though in principle it concerns

itself with all manner of compounds ingested or otherwise delivered externally to an

organism, such as nutrients, metabolites, hormones, toxins, etc.
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Percutaneous absorption: The absorption of drugs, allergens, and other substances through

unbroken skin.

Key Points:

1.Differences between adult and pediatric medicine

Pediatrics differs from adult medicine in many respects. The obvious body size differences

are paralleled by maturational changes. The smaller body of an infant or neonate is

substantially different physiologically from that of an adult. Congenital defects, genetic

variance, and developmental issues are of greater concern to pediatricians than they often are

to adult physicians. Some may argue that pediatricians are not to be considered professional

doctors. However, this claim is misplaced as pediatricians must undertake a course of study,

training, and residency that is comparable and equivalent in every respect (other than

specialization, of course) to that of a psychiatrist, surgeon, or any other specialization that

doesn't require a fellowship.

Many inherited diseases are more often treated by pediatricians than by adult physicians

because only recently did the majority of these patients survive into adulthood. Well-known

example are the thalassemias, sickle cell anemia and cystic fibrosis. Issues revolving around

infectious diseases and immunizations are also dealt with primarily by pediatricians.

Childhood is the period of greatest growth, development and maturation of the various organ

systems in the body. Years of training and experience (above and beyond basic medical

training) goes into recognizing the difference between normal variants and what is actually

pathological.

Treating a child is not like treating a miniature adult. A major difference between pediatrics

and adult medicine is that children are minors and, in most jurisdictions, cannot make

decisions for themselves. The issues of guardianship, privacy, legal responsibility and

informed consent must always be considered in every pediatric procedure. In a sense,

pediatricians often have to treat the parents and sometimes, the family, rather than just the

child. Adolescents are in their own legal class, having rights to their own health care

decisions in certain circumstances only, though this is in legal flux and varies by region.
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2.Training of pediatricians

The training of pediatricians varies considerably across the world.

Like other medical practitioners, pediatricians begin their training with an entry-level medical

education: a tertiary-level course, undertaken at a medical school attached to a university.

Such a course leads to a medical degree.

Depending on jurisdiction and university, a medical degree course may be either

undergraduate-entry or graduate-entry. The former commonly takes five or six years, and has

been usual in the Commonwealth. Entrants to graduate-entry courses (as in the USA), usually

lasting four or five years, have previously completed a three- or four-year university degree,

commonly but by no means always in sciences. Medical graduates hold a degree specific to

the country and university in and from which they graduated. This degree qualifies that

medical practitioner to become licensed or registered under the laws of that particular

country, and sometimes of several countries, subject to requirements for "internship" or

"conditional registration".

Within the United States, the term physician also describes holders of the Doctor of

Osteopathic medicine (D.O.) degree. However, outside the United States, osteopaths are not

physicians who practice medicine. For further information on osteopathic medicine, see the

entry on the comparison of MD and DO in the US.

Pediatricians must undertake further training in their chosen field. This may take from three

to six or more years, depending on jurisdiction and the degree of specialization. The post-

graduate training for a primary care physician, including primary care pediatricians, is

generally not as lengthy as for a hospital-based medical specialist.

In most jurisdictions, entry-level degrees are common to all branches of the medical

profession, but in some jurisdictions, specialization in pediatrics may begin before

completion of this degree. In some jurisdictions, pediatric training is begun immediately

following completion of entry-level training. In other jurisdictions, junior medical doctors

must undertake generalist (unstreamed) training for a number of years before commencing

pediatric (or any other) specialization. Specialist training is often largely under the control of
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pediatric organizations rather than universities, with varying degrees of government input,

depending on jurisdiction.

3."Pediatrician" versus "Paediatrician"

There is a slight semantic difference associated with the difference in spelling. In the USA, a

pediatrician (US spelling) is a specialist physician who generally functions in a primary care

setting for children. Like all physicians, they first receive a general medical degree (from a

US medical school, typically MD or DO). Next, such pediatricians (US spelling) must

complete an internship and then a 3-year residency in pediatrics. A similar situation exists in

Germany: a kinderarzt is commonly a primary care pediatrician.

In the UK and the Commonwealth (and also in much of the rest of the world), a paediatrician

(British spelling) is also a specialist physician for children, but generally not in primary care.

He or she sees children who either are urgently taken to a hospital or who are referred by

general practitioners; the latter see the bulk of child patients in primary care. Such

paediatricians (British spelling) generally first receive a general medical degree (in the UK or

Commonwealth, typically MB BS, MB BChir etc). Afterwards (in the UK or

Commonwealth), they complete at least 2 years general clinical training ("foundation

training"), then 6 or more years additional training in pediatrics or its subspecialties. A

paediatrician in this sense could fairly be described as an internist who has subspecialized in

infants & children.

4.Subspecialists in pediatrics

Specialist pediatricians may undergo further training in sub-specialties. Practising a

subspecialty in pediatrics is similar in some respects to practising the relevant adult specialty,

but a major difference is in the pattern of disease. Typically, diseases commonly seen in

children are rare in adults (eg bronchiolitis, rotavirus infection), and those seen in adults are

rare in children (eg coronary artery disease, deep vein thrombosis). Hence, pediatric

cardiologists deal with the heart conditions of children, particularly congenital heart defects,

and pediatric oncologists most often treat types of cancer that are relatively common in

children (eg certain leukemias, lymphomas and sarcomas), but which are rarely seen in

adults. Every subspecialty of adult medicine exists in pediatrics (with the obvious exception

of geriatrics).
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Adolescent medicine is a growing sub-specialty. The pattern of diseases in adolescents in part

resembles that seen in older adults, and specialists or sub-specialists in adolescent medicine

are also drawn from practitioners of internal medicine or family medicine. Another major

sub-specialty, which is unique to pediatrics, is neonatology: the medical care of newborn

babies.

5.Pediatric organizations

Most pediatricians are members of a national body. Examples are the American Academy of

Pediatrics, the Canadian Paediatric Society, the Royal College Of Paediatrics and Child

Health, Norsk barnelegeforening (The Norwegian society of pediatricians) or the Indian

Academy of Pediatrics. In Australia and New Zealand, paediatricians are fellows of the Royal

Australasian College of Physicians, which covers both nations and which has adult &

paediatric sections. This was the situation in the UK until the late 1990s, where specialist

paediatricians were Members or Fellows of either the Royal College of Physicians or of the

fraternal colleges in Scotland. In 1996, British paediatricians were granted a royal charter to

form their own college, the Royal College of Paediatrics and Child Health.

6.Pharmacokinetics

 Pharmacokinetics is divided into several areas which include the extent and rate of

Absorption, Distribution, Metabolism and Excretion. This commonly referred to as the

ADME scheme.

 Absorption is the process of a substance entering the body.

 Distribution is the dispersion or dissemination of substances throughout the fluids and tissues

of the body.

 Metabolism is the irreversible transformation of parent compounds into daughter metabolites.

 Excretion is the elimination of the substances from the body. In rare cases, some drugs

irreversibly accumulate in a tissue in the body.

 Pharmacokinetics describes how the body affects a specific drug after administration.

Pharmacokinetic properties of drugs may be affected by elements such as the site of

administration and the concentration in which the drug is administered. These may affect the

absorption rate.
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7.Pharmacokinetic Analysis

Pharmacokinetic analysis is performed by noncompartmental (model independent) or

compartmental methods. Noncompartmental methods estimate the exposure to a drug by

estimating the area under the curve of a concentration-time graph. Compartmental methods

estimate the concentration-time graph using kinetic models.

8.Noncompartmental analysis

Noncompartmental PK analysis is highly dependent on estimation of total drug exposure.

Total drug exposure is most often estimated by Area under the Curve methods, with the

trapezoidal rule (numerical differential equations) the most common area estimation method.

Due to the dependence of the length of 'x' in the trapezoidal rule, the area estimation is highly

dependent on the blood/plasma sampling schedule. That is, the closer your time points are,

the closer the trapezoids are to the actual shape of the concentration-time curve.

9.Compartmental analysis

Compartmental PK analysis uses kinetic models to describe and predict the concentration-

time curve. PK compartmental models are often similar to kinetic models used in other

scientific disciplines such as chemical kinetics and thermodynamics. The advantage of

compartmental to noncompartmental analysis is the ability to predict the concentration at any

time. The disadvantage is the difficulty in developing and validating the proper model. The

simplest PK compartmental model is the one-compartmental PK model with IV bolus

administration and first-order elimination. The most complex PK models (called PBPK

models) rely on the use of physiological information to ease development and validation.
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