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Introduction

Pharmacology is the Science of drugs. In a broadesé deals with
interaction of exogenously administered chemicallecules (drugs)
with the living systems. It encompasses all aspettaowledge about
drugs. When we talk about clinical pharmacologgasls with effective
and safe use of medicine substances in the clamdshospital settings.
This can be extended to safe self-medication. Rougand of years
most drugs were crude natural products of unknoamposition and
limited efficacy. Over the past 100 years, drugsehaeen purified
chemically, characterized and a vast variety ofhlyigpotent and
selective new drugs have been developed. The mischaof action
including molecular target of many drugs has bdani@ated. This has
been possible due to prolific growth of pharmacglegiich forms the
backbone of rational therapeutics. The two mainistns of
pharmacology pharcacodynamics and pharmacokinetiCnical
pharmacology can best be defined as science oftssudes used to
prevent, diagnose, and treat disease. The scidrire@ preparation and
the medical use of drugs began to develop as tleEumsor to
pharmacology.

What You Learn in this Course

This course guide you briefly what to expect fraading this material.
The study of pharmacology is very important becatusmables us to
know the actions of drugs on the body and how waridrugs are used
for different ailments. About fifty years ago thelemgan a major
expansion of research efforts in all areas of lgploAs new concepts
and new techniques were introduced information mdated about
drugs action and the biologic substrate of thabacthe receptor. The
molecular mechanism of action of many drugs has beivg identified
and numerous receptors have been isolated, stallgtuwharacterized
and cloned. Two general principles that the studaould remember is
that all substances under certain circumstance®edoxic and that all
therapies promoted as health enhancing should tihheetame standards
of evidence of efficacy.

Course Aims

The aim of the course is simple. The course aimsrvide an
understanding and appreciation of pharmacologycednotherapeutics
in addition to the aims above, this course is setathieve some
objectives. After going through this course, yooudd be able to know:

. Various definitions e.g. Clinical Pharmacology, iamtogy,
Pharmacokinetics.
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. About routes of drug administration, distributiamdaelimination.

. The basic pharmacology of cardiovascular drugs e.g.
antihypertensive. About various antibiotics e.g.tabdactam
antibiotics, the tetracyclines.

. About various parasitic infections and their drugatment e.g.
antimalarias for malaria treatment.
. The differences between orthodox and traditionadiniee.

Working through this Course

This course is intensive and you need to spend af lome reading it.
This is responsible for the great effort put ineveloping it and making
it readable and very comprehensive, you still reqai lot of effort to
read and comprehend it. You should make yoursedilae for
tutorials where you will meet your peers and camgare knowledge.
Course Materials

You will be provided with the following materials:

. Course Guide
. Study units

In addition, the course comes in with a list ofamenended textbooks
which though are not compulsory for you to acquirendeed read but
are necessary as supplements to the course material

Study Units

The following are the study units contained in tosirse.

Module 1  Clinical Pharmacology and Pharmacokinetics

Unit 1 Introduction to Clinical Pharmacology andebiotherapy
Unit 2 Discusses Different Dosage Forms

Unit 3 Pharmacokinetics and Routes of Drug Admiatgin

Unit 4 Basic and Clinical Evaluation of New Drugs

Module 2  Interaction of Drugs with the Body Systems

Unit 1 Autonomic Nervous System

Unit 2 Drugs acting on the Respiratory System Idiclg Anti
Asthmatic Drugs

Unit 3 Drugs acting on the Endocrine System incigdi

Antidiabetic Drugs
Unit 4 Drug used in Acid Peptic Disease
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Module 3  Drug Acting On the Cardiovascular System

Unit 1 Congestive Heart Failure and Drugs Used
Unit 2 Cardiac Arrhythmia and Drugs Used

Unit 3 Angina Pectoris and Drugs Used

Unit 4 Hypertension and Antihypertensives

Module 4  Chemotherapeutic Drugs

Unit 1 Chloramphenicol, and Tetracyclines as Aotibs

Unit 2 Sulphonamides, Trimethoprim and Quinolones a
Antibiotics

Unit 3 Beta Lactam Antibiotics and Other Inhibitays Cellwall
Synthesis

Unit 4 Antiviral Agents

Unit 5 Antifungal Agents

Unit 6 Chemotherapy of Cancer

Module 5 Parasitic Infections

Unit 1 Chemotherapy of Malaria
Unit 2 Chemotherapy Helminthic Infections

Module 6  Traditional Medicine

Unit 1 Introduction into Traditional Medicine Pta®
Unit 2 Medicinal Plants

Text Books and References

More recent editions of these Books are recommerfdedfurther
reading.

Bertram G. KatzungBasic and Clinical Pharmacology.
K. D. Tripathi: Essentials of Medical Pharmacology.
C. N. Aguwa:Therapeutic Basis of Clinical Pharmacy in the Tropics.

Richard D. Howkind and Mary J. Mycek Lippioncottustrated Review:
Pharmacology, Third Edition.

Beyer K. H: DiscoveryDevelopment and Delivery of New Drugs, SP
Medical and Scientific Books.



NSS 325 CLINICAL PHARMCOLOGY AND CHEMOTHERAPY

Assessment

There are two components of assessment for thisseo’he Tutor
Marked Assignment (TMA), and the end of course d@ration.

Tutor-Marked Assignment

The TMA is the continuous assessment componentoaf gourse. It
accounts for 30% of the total score. You will beegi 10 TMASs to
answer. Five of these must be answered before rgoall@wed to sit for
the end of course examination. The TMAs would beegito you by
your facilitator and returned after you have ddmedssignment.

Final Examination and Grading

This examination concludes the assessment fordbese. It constitutes
70% of the whole course. You will be informed ofthme for the
examination it mayor not coincide with the UnivéysiSemester
examination.

By the time you complete studying this course, yaill be able to
answer the following type of questions.

Summary

This course intends to provide you with some uryilegl knowledge of
pharmacology and chemotherapy.

We wish you success in this course. In particularhepe that you will
be able to appreciate the importance of pharmagoioghealth care
delivery.

We hope you will enjoy the course.

Best wishes.
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MODULE 1 CLINICAL PHARMACOLOGY AND
PHARMACOKINETICS

Unit 1 Introduction to Clinical Pharmacology andebiotherapy
Unit 2 Different Dosage Forms

Unit 3 Pharmacokinetics and Routes of Drugs Admnriaimn
Unit 4 Basic and Clinical Evaluation of New Drugs

UNIT 1 INTRODUCTION TO CLINICAL

PHARMACOLOGY AND CHEMOTHERAPY

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Definition of Clinical Pharmacology
3.2  Definition of Chemotherapy and Toxicology ddwlig
3.3  Definition of Pharmacokinetics and Pharmacadiyics
3.4 Interaction of Drugs with Body Systems
3.5 Dosage Form Design
3.6 Oral Dosage: Advantages and Disadvantages
3.7 Routes of Drug Administration
3.8 Traditional Medicine
3.9 Differences between Traditional Medicine andhGdox
Medicine
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

In the late 18 and early 18 centuries Francios Megende and Claude
Bernard began to develop the methods of experirheatamal
physiology and pharmacology. When new ideas anbniqoes were
introduced, information was got about drug actiord @he biologic
substrate of that action which is the receptor.
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2.0 OBJECTIVES

At the end of the unit the learner will be able to:

. know the definition of clinical pharmacology, tomlogy, drug,
pharmacokinetics, pharmacodynamics and chemotherapy

. understand the actions of drugs on various systantse body
and different dosage forms.

. understand various routes of drug administration

. be able to compare traditional medicine and ortRadedicine.

3.0 MAIN CONTENT

3.1 Definition of Clinical Pharmacology

Pharmacology is the study of substances that icttenath living
systems through chemical processes, especiallyrigynlg to regulatory
molecules and activating or inhibiting normal bgapcesses. Clinical
Pharmacology is the science of substances usa@évemnt, diagnose and
treat diseases. Pharmacology simply is the sciehdeugs.

Toxicology is the branch of Pharmacology, which Islewith the
undesirable effects of chemicals on living systéram individual cells
to complex ecosystems.

It is the study of poisonous effect of drugs andeotchemicals with
emphasis on detection, prevention and treatmepoisbning.

3.2 Definition of Chemotherapy and Drug

Chemotherapy is the treatment of systemic infectiomalignancy with
specific drugs that have selective toxicity for ihécting organism /
malignant cell with no or minimal effects on theshoells:

A drug is any substance that can bring about a g#an biologic
function of the body through its chemical actiomu@s may be solid,
liquid or gas. Example of solid is paracetamol eakdnd ampicillin
capsules, liquid e.g propranolol and formaldehyde.

Drugs can thus be dividing into pharmacodynamic negeand
chemotherapeutic agents.

3.3 Definition Pharmacokinetics and Pharmacodynamics

Pharmacokinetics (movement) involves what the lohahs to the drug
Pharmacodynamics (power) involves what the drug do¢he body.
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3.4 Interaction of Drugs with Body Systems

Most of the time drug molecule interacts with acfse molecule in the

biological system that plays a regulatory role. Tin@ecule is termed a
receptor. For a drug to interact chemically with receptor, a drug
molecule must have the appropriate size, electobarge, shape and
atomic composition. In addition, a drug is oftenmamistered at a place
distant from its intended site of action e.g pahlét given orally to a

patient to relieve headache. Therefore, a good danugt have the

necessary properties to be transported from itgeroiladministration to

the site of action.

3.5 Dosage Form Design

What do we mean by dosage form? A dosage formeigaim in which

a drug substance can be administered to a pafig¢ablet or a syrup is a
dosage form. Drugs are not usually administeredp@a® chemical
substances but are almost always given in formdlgtesparations,
which could range from relatively simple solution tomplex drug

delivery systems through the use of appropriatetiadd or excipients
in order to provide varied and specialized pharmacal functions.

3.6 Oral Dosage

Different dosage forms are:

. Tablets

. Capsules

. Suspensions

. Solutions emulsions

. Suppositories

. Injections inhalers and
. Infusions.

Advantages of Oral Administration

1. It is convenient to administer and does not neeelxg@ert.

2. It is not as expensive as injections to prepare

3. It is usually cheaper to administer than some otlosage forms
like infusions



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

Disadvantages of Oral Dosage Form

1. Relatively slow onset of action

2. Possibilities of irregular absorption and destictiof certain
drugs by enzymes and secretions of the GIT e.dimpuoducts
are inactivated by the action of stomach fluids.

3. Changes in drug solubility can result from readiovith other
materials present in GIT e.g interference of altsamp of
tetracycline through the formation of insoluble gexes with
calcium which can be made available from food omigation
additives

4. Gastric emptying time: Drugs are either weak aadsweak
bases. Drugs which are weak acids will be largelypnized in
the stomach and therefore will be more absorbed.

SELF ASSESSMENT EXERCISE 1

1. Define Clinical Pharmacology and Chemotherapy
Clinical Pharmacology iS.......ccvvviiiiiiiiiiiiiiici i e,
Chemotherapy iS. ..o v e,

2. Name the various dosage forms and state thentahes and
disadvantages of oral dosage forms

Various dosage forms:
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3.7 Routes of Drugs Administration

Routes of drug administration are locations in \Whdcugs are placed in
order to get the body.

Drugs can be in various dosage forms for converagt efficacious
treatment of a disease. Different dosage formsdasggned to provide
the drug in a suitable form for absorption fromleaelected route of
administration.

Oral Route: Oral dosage forms are usually intended for systemic
effects resulting from drug absorption through\thgous mucosa of the
gastrointestinal tract.

Parenteral Route: The three main parenteral routes are subcutaneous,
intramuscular, and intravenous. Other less populautes are
intracardiac and intrathecal. Parenteral routepeeferred in emergency
situations or when patients are unconscious or ey cannot sallow.

Topical Route: Drugs are applied topically for local action. Drug
absorption are through sweat glands, hair follickedaceous glands and
through the stratum corneum

Respiratory Route: The lung provides an excellent surface for
absorption when the drug is delivered in gaseoweoosol form. This is
useful for the treatment of asthmatic problems.

3.8 Traditional Medicine

Traditional medicine is defined by the World Heal@drganization
(WHO) as the sum total of knowledge and practickeetiver explicable
or not, used in diagnosis, prevention and elimaratf physical, mental
and social imbalance and relying extensively on eegmce and
observation handed down from generation to gemeratwhether
verbally or written. This includes definitions ofanous types,
acupuncture and various types of scarificationsteamathy, and
hydropathy, aromatherapy and of course, treatmetiit preparations
from plants.

Differences between Traditional Medicine and Orthodx Medicine

1. Traditional medicine is not well regulated bywgmment while
orthodox medicine is well regulated
Traditional medicine is closer to the people whdehodox
medicine is not as close to the people
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2. Traditional medicine is usually cheaper thahaibx medicine.

3. Traditional medicine practitioners sometimes enakome
mistakes which is uncommon in orthodox medicine.

4. To practice orthodox medicine, one has to gmudh an
established school for at least six years aftedg®AEC result
whereas it is not so with traditional medicine.

5. Dosage of drugs in orthodox medicine is wellutated and
measured before administration. This is not so wigtditional
medicine

SELF ASSESSMENT EXERCISE 2

1. What do you understand by traditional medicind arthodox
medicine Traditional Medicine

~Pooop

4.0 CONCLUSION

It is important to know the definition of clinicabharmacology,
chemotherapy, toxicology, Traditional and Orthodéedicine. It is also
important to know what receptors are, routes ofdrdministration and
the action of drugs on the systems of the body.

5.0 SUMMARY

You have learnt key things about interaction of gdruwith body
systems, dosage form design, routes of drug adimatien and
definitions of clinical pharmacology, chemotheramyug, traditional
medicine and its comparison with orthodox medicine.
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ANSWER TO SELF ASSESSMENT EXERCISE 1

Clinical pharmacology is the science of drugs usegdrevent, diagnose
and treat diseases.

Chemotherapy is the treatment of systematic irdagtnalignancy with

specific drugs that have toxicity for the organisralignant cell with

no/minimal effect in the host cells.

Various dosage forms are tablets, capsules, suspsnsemulsions,
suppositories, injections, inhaler, and infusions.

Oral Dosage: Advantages

1. It is convenient to administer and does not raaedxpert
2. It is not as expensive as injections to prepare

It is usually cheaper than some other dosage fokesnfusions
Oral Dosage: Disadvantages

1. Relatively slow onset of action

2. Possibilities of irregular absorption and desion of certain
drugs by enzymes and secretions of the GIT e.dimpuoducts
are inactivated by the action of stomach fluids.

3. Changes in drug solubility can result from tess with other
materials present in GIT e.g. interference of ghsom of
tetracycline through the formation of insoluble giexes with
calcium which can be made available from food omigation
additives.

4. Gastric emptying time: Drugs are either wealda®r weak
bases. Drugs which are weak acids will be largelypnized in
the stomach and therefore will be more absorbed.

ANSWER TO SELF ASSESSMENT EXERCISE 2

Traditional medicine is sum total of knowledge gdctice, whether
explicable or not, used in diagnosis, prevention &himination of

physical, mental and social imbalance and relyingergsively on

experience and observation handed down from geoertat generation,
whether verbally or written. Modern medicine dewalgh the newest
medicine design, which involves the use of modactars, nurses and
pharmacist in the diagnosis of ailment, dispensofgdrugs and

treatment of illness.
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Differences between Traditional Medicine and Orthodx Medicine

1.

Traditional medicine is not well regulated byvgmment while
orthodox medicine is well regulated

Traditional medicine is closer to the people lerhorthodox
medicine is not as close to the people

Traditional medicine is usually cheaper thahadbx medicine.
Traditional medicine practitioners sometimes enakome
mistakes which is uncommon in orthodox medicine.

To practice orthodox medicine, one has to gmudh an
established school for at least six years aftedg®MAEC result
whereas it is not so with traditional medicine.

6.0 TUTOR-MARKED ASSIGNMENT

Name the various dosage forms and state the adyemntd oral dosage

form.

7.0

REFERENCES/FURTHER READINGS

K.D. Tripathi, Essential of Medical Phamacology Bthtion, 3.

WHO Bulletin, 1966, 1.
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UNIT 2 DIFFERENT DOSAGE FORMS
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Definition of Drug
3.2  Definition of Dosage Form
3.2.1 Drug Nomenclature
3.2.2 Chemical Name
3.2.3 Non Proprietary Name and Proprietary (Brand)
Name
3.3  Essential Drug Concept
3.4 Various Dosage Forms
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

In the last unit you were being taught definitiohvarious terms like
pharmacology, pharmacokinetics and chemotherapthisnyou will be
learning about various dosage forms. The natutbeotlisease or illness
against which the drug is intended is an importaator in selecting the
type of dosage forms to be prepared. Factors ssckthe need for
systematic or local therapy, duration of action adther the drug will
be used in emergency situations need to be comesidér single drug
substance may be prepared into a number of dosages fto satisfy
both the particular preference of the patient grsphian and the specific
needs of certain situations.

2.0 OBJECTIVES

At the end of the unit, the learner will be able to

. define drug, dosage forms, and chemical names
. know what essential drugs are
. describe various dosage forms and give examples.
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3.0 MAIN CONTENT

3.1  Definition of Drug

A DRUG is the single active chemical entity present medicine that
Is used for diagnosis, prevention treatment / afr@a disease. This
disease-oriented definition of drug does not inelwbntraceptive, or
drugs used for health promotion. WHO (1966) gavemare
comprehensive definition of drug as “Drug is anpstance or product
that is used or is intended to be used to modifgxmiore physiological
systems or pathological states for the benefihefrecipient”.

3.2 Definition of Dosage Form

A dosage form is the form of presentation of a particular mauic
before it is administered for the treatment of dipalar ailment.

Drug Nomenclature
A drug generally has three categories of names.

Chemical Name e.g 1-(Isopropylamino—3-(1- naphtkylpropan- 2-01
(Propranolol). This is cumbersome and not suitafle use in
prescribing

A code name, e.g. RO i5 — 1788(later named flumbadanay be
assigned by the manufacturer for convenience anglgity before an
approved name is coined.

Non Proprietary Name

This is the name accepted by a competent body ascthe United

States, Adopted Name (USAN) council. The non petary names of
newer drugs are kept uniform by an agreement tahes®ecommended
International nonproprietary name (-INN) only.But many older drugs
have more than one non-proprietary name e.g. nper(USA) and

pethidine UK, Nigeria for the same drug until theiglis included in a
pharmacopoeia. The nonproprietary nhame may alsacdled the

approved name. When included in the official pcddion it is called

official name.

Proprietary (Brand) Name
It is the name assigned by the manufacturer(she¢odtug. This is his

property or trademark e.g. one drug may have ni@e bne proprietary
name.

10
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Atenolol is also called Altol, Atcardel, Atecor, ét, Betacard, Lonul,
Teriolol, and Tenormin by different companies. mtaxames generally
differ in different countries e.g. timolol maleadge drops are marketed
as timoptic in USA but as Glucomol in India. Evehetsame
manufacturers may market the same drug under drftdirand names in
different countries.

3.3 Essential Drug Concept

WHO defined essential drugs as those drugs th&fysdhe priority
health care needs of the population? They aretselavith due regard
to public health relevance, evidence of efficacyd asafety, and
comparative cost effectiveness. Essential medicanesintended to be
available in the functioning health systems atialles and in adequate
amounts. Those drugs that can meet the healtmeawts of the majority
of the people in any country which are tested astdempensive should
be considered by Government as Essential drugs.

WHO has laid down criteria for a drug to the comsédl as Essential
drug.

1. Adequate data on its efficacy and safety shbeldvailable from
clinical studies.

2. It should be available in a form in which quantiincluding
biovailability, and stability in storage can be agsl

3. Its choice should depend upon pattern of prenalseases;

availability of facilities and trained personnelindncial
resources; genetic, demographic and environmestsbrfs.

4. When there are two or more similar drugs, chelwauld be made
on the basis of their relative efficacy, safetyalgy, price and
availability. Cost — benefit ratio should be a anrajonsideration.

5. Choice many also be influenced by comparativeplacokinetic
properties and local facilities for manufacture atmrage.
6. Most essential drugs should be single compounas] ratio

combination products should be included only whesage of
each ingredient meets the requirements of a defoogulilation
group, and when the combination has a proven adgant

7. Selection of essential drugs should be a cootiayrocess which
should take into account the changing prioritiesgoblic health
action, epidemiological conditions as well as aafaility of better
drugs / formulations and progress in pharmacolddgicawledge.

3.4 Different Dosage Form

Different dosage forms are Tablets, Capsules, $isspas, Solutions,
Emulsions, Inhalers, Injections, Ointments and miea

11
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Tablets. Tablets are prepared by compression and contamsd
and formulation additives which are included foredfic
functions. Tablets are solid single dosage formglibomprise
medicaments, usually with excipients, compresseanoulded
into circular shapes, with flat or convex facesoter suitable
shapes Tablets may be coated either to providetaeqgiive coat
from environmental factors for drug stability pusgs or to mar
unpleasant drug taste, as well as to protect dinags the acid
conditions of the stomach. Specialized tablet fdations are
also available to provide controlled drugs releastems through
the use of tablet. Core material / or polymeric. oatihg
membranes e.g. paracetamol tablet.

Capsules— Capsules are solid dosage forms containing dnaj
(usually appropriate) fillers enclosed in a hard smft shell
composed of gelatin e.g. Ampicillin capsules. Asade is a
dose of one or more medicinal substances enclosadhiard or
soft (flexible) gelatin shell.

Suspensions They contain finely divided drugs suspended in a
suitable vehicle and are a useful means of adrenmsgf large
amounts of drug which would be inconvenient if take tablet

or capsule form e.g. flagyl suspensions.

Solutions are liquid preparations containing one or moielde

ingredients usually dissolved in water.  Solutiomglude

formulations such as elixirs, syrups. They are enabsorbed
than solid dosage forms or suspensions since desgldtion is
not required.

Emulsions Emulsions are convenient preparations for the
administration of unpalatable oils or oily solutsoaf drugs with
unpleasant tastes.

Suppositories They are solid unit dosage form intended for
introduction into body cavities (usually rectal baiso vaginal
and urethral) where they melt, releasing the drlige choice of
suppository base or drug carrier can greatly imib@ethe degree
and the rate of drug release. The dosage formdiated for
drugs that are inactivated when given orally or mitkee oral
route is precluded e.g. When a patient is vomitiog
unconscious. Drugs administered rectally alsorahte systemic
circulation with out passing through the liver, afvantage for
drugs, which are greatly inactivated by the livelidwing oral
route absorption.
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Disadvantages

1. It is not socially accepted by some patients
2. Absorption is often irregular and difficult togalict.

Injections: Injections are sterile solutions, suspensionemuulsions,
which contain one or more medicaments in a suitabléeous or non-
aqueous vehicle. Injections are sterile prepanatiovhich are usually
administered parentally through subcutaneous, rmisgzular and
intravenous routes.  Other less popular routes rgéciion are
intracranial and intrathecal. Injections are pnefeé when absorption is
essential as in emergency situations or when gdatame unconscious or
unable to accept oral medication.

Ointments and creams These are usually applied topically for local
actions. Drug absorption occurs through sweat glamair follicles,
sebasceous gland and through the stratum cornddimgs applied to
the skin for local effect include antiseptics, duatigals, anti
inflammatory agents, skin emollients. Examplesrem and ointments
are canesten cream and sulphur ointment. Syrupsca@meentrated
aqueous solutions of sucrose or other sugars tohmmedicaments or
flavourings may be added. Glycerol sorbitol or esthpolyhydric
alcohols are sometimes added in small amounts thcated syrups to
retard crystallization of sucrose or to increasdulsbty of other
ingredients

SELF ASSESSMENT EXERCISE

a. Define a Drug

b. What is an essential drug (criteria)

4.0 CONCLUSION

Drugs are in different dosage forms. The statbeadlth of the patient
and the routes of administration of the drug deteenthe dosage form
that will be used.
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5.0 SUMMARY

We have learnt about the definitions of drug, destmyms, chemical
name, non proprietary name and proprietary naméde should
understand the meaning of essential drug concagtddferent dosage
forms.

ANSWER TO SELF ASSESSMENT EXERCISE

a. A drug: Is the single active chemical entity present medicine
that, is used for diagnosis, prevention, treatmenie of a
disease.

b. Essential Drug Concept WHO defined essential drugs as those
drugs that satisfy the priority health care nedd$® population.
They are selected with due regard to public heedtbvance,
evidence of efficacy and safety, and comparativest co
effectiveness. Essential medicines are intenddxktavailable in
the functioning health systems at all times andadequate
amounts. Government should consider those drugc#mmeet
the health care needs of the majority of the pewpéy country,
which are tested and not expensive as Essentigsdru

WHO has laid down criteria for a drug to the coesédl as essential
drug.

Adequate data on is efficacy and safety shouldvadable for clinical
studies.

It should be available in a form in which quantitincluding
biovailability, and stability in storage can be agsl.

Its choice should depend upon pattern of prevalegases; availability
of facilities and trained personnel, financial n@ses; genetic,
demographic and environmental factors.

When there are two or more similar drugs, choiaikhbe made on the
basis of their relative efficacy, safety, qualifyice and availability.
Cost- benefit ratio should be a major consideration

Choice may also be influenced by comparative pheokiaetic
properties and local facilities for manufacture atmrage.

Most essential drugs should be single compoundsedfiratio
combination products should be included only whesade of each
ingredient meets the requirements of a defined ladipn group, and
when the combination has a proven advantage.

14
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6.0 TUTOR-MARKED ASSIGNMENT
What are the criteria for calling a drug an essgaliug.

7.0 REFERENCES/FURTHER READINGS

Igwillo C.J. West African Post graduate CollegePblarmacist’'s
Lecture, 3.

KD Tripathi, Essentials of Medical Pharmacology 5" Edition, 5

The Pharmaceutical Codex, Eleventh Edition, 1979, 1
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UNIT 3 PHARMACOKINETICS AND ROUTE OF DRUG
ADMINISTRATION
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1.0 INTRODUCTION

The purpose of drug treatment is to prevent, caregontrol various
disease states. In order to achieve this goaljgindrug doses must get
to the target tissues so that therapeutic yet xantevels are obtained.
Pharmacokinetics looks at the movement of a drgg bne through the
body. The clinician must recognize that the spetanset of drug
action is controlled by four fundamental pathwaysdaug movement
and modification in the body. The four fundamenpathways are
absorption, distribution, metabolism and eliminatio

2.0 OBJECTIVES

At the end of the unit the students should be tble

. acquaint him/her self with various routes of drdgnaistration

. know what is absorption, distribution, metabolisrmda
elimination

. be able to distinguish between bioavailability,dgjaivalence and
therapeutic equivalence

. understand what pharmacokinetics means.
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3.0 MAIN CONTENT

3.1 Routes of Drug Administration

The route of administration is determined primalilythe properties of
the drug (for example, water or lipid solubilitgnization etc) and also
by the therapeutic objectives e.g. the desirabiitya rapid onset of
action or the need for long term administratiorrestriction to a local
site) there are two major routes of drug adminisira Enteral and
Parenteral.

Enteral

Oral: Oral preparations are usually given by month. islthe most

common route of drug administration. It is the meariable too. It

involves the most complicated pathway to the tissuBome drugs are
absorbed from the stomach but the duodenum is #jerrite of entry

to the systemic circulation because of its lardesoaptive surface (Most
drugs absorbed from the gastro intestinal (G 14t temter the portal
circulation and encounter the liver before they distributed into the

general circulation.(Figure 3;1) First — pass melislm by the intestine
or liver limits the efficacy of many drugs when éak orally. The

presence of food in the stomach delays gastric @wngpso drugs that
are destroyed by acid (e.g. Ampicillin Capsules)dmee unavailable for
absorption. Enteric coating of a drug protects rbnf the acidic

environment and may prevent gastric irritation.

Sublingual: This is the placing of a drug under the tonguecWlallows
a drug to diffuse into the capillary network andetoter the systemic
circulation directly. Drug administered in this mmer bypasses the
intestine and liver and thus avoids first pass batam.

Rectal: Fifty percentage of the drug administered by akcbute by
passes the portal circulation thereby making theg dnore available.
The sublingual and rectal routes of administratiave the advantage
that they prevent drug destruction by intestinayemes or by low pH in
the stomach. The rectal route is also advantageooases when drug
induces vomiting when given orally. The rectalteois usually used to
administer drugs used in the cases of vomiting.

17



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

Figure 3.1
First pass metabolism can occur with orally adnbémed drugs. IV =
Intravenous

Drugs administered IV
enter directly into the
systemic circulation and
have direct access to the
rest of the body.

Oral v
3 Restof [«

Body

Drug Adm. orally are first exposed to the
| liver and may be extensively metabolized
before reaching the rest of the body.

Source Lippincott’'s illustrated Reviews pharmacolog, Third
Edition by Richard .D. Howland Mary J. Mycek.

Parenteral: The three main parenteral routes are subcutaneous
intramuscular and intravenous. Other less populantes are
intracardiac and intrathecal. The parenteral rastg@referred when
absorption is essential as in emergency situatiwnshen patients are
unconscious or unable to accept oral medication iandases when
drugs are destroyed or poorly absorbed followirad administration.

Intravenous (1.V): 1.V injection is the most common parenteralte.

There is often no other choice for drugs that ase absorbed orally
When drugs are administered 1.V. the drugs avoedGh tract and first
pass metabolism by the liver hence it is fully &adale in the body.
Drugs given by L.V, cannot be recalled by emesibinding to charcoal
hence it is important that sterility is maintainehen giving 1.V.

injection to avoid cases of haemolysis or adverag deaction.

Intramuscular (1.M): .M. is often a suspension of drug in a non
aqueous vehicle, such as polyethylene glycol. Adigm of drugs in
aqueous solution is fast but that from depot prepam is slow.

Subcutaneous(SC): This route of administration is like I.M bittis
slower than LV. route. It requires absorption.xaBple of drugs
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utilizing SC administration are silastic capsulesontaining
levonorgestred contraceptive that are implantedoiog term activity.

Others: Other types of routes of drugs administration isutealation,
intranasal inrathecal / intravertricular.

Inhalation:- There is a rapid release of drug across the Ilsugace of
the mucous membranes of the respiratory tract aothgnary
epithelium, producing an effect like that of l.Vjention e.g. ventolin
inhaler. Intranasal. Drugs are administered through the nose, e.g
cocaine

Intrathecal/Intraventricular . Sometimes it is necessary to introduce
drugs directly into the cerebrospinal fliud e.g.pdrotericin used in
treating cryptococcal meningitis.

Topical Route Drugs are applied topically for local action. €lTfoute
can also be used for systemic drug delivery butyganeous absorption
Is generally poor and erratic e.g. clotrimazoleapplied as a cream
directly to the skin for the treatment of dermatyipisis.

Transdermal: This route of administration achieves systemiedf by
application of drugs to the skin usually throughransdermal patch.
The rates of absorption do vary depending on theysipal
characteristics of the skin at the site of appiocat Example of drug
administered in this way is nitroglycerine usedhia treatment of angina
pectoris.

3.2  Absorption of Drugs

Absorption is the transfer of a drug from its @ifeadministration to the
blood stream. In case of I.V. administration apton is complete i.e.
the total drug reaches the systemic circulationjrimase of other routes,
there is partial absorption, lowering bioavaildalili

Transport of a Drug from the Gastro intestinal tract

Drugs may be absorbed from the Gl tract by eitlassjve diffusion or
active transport.

Passive Diffusion: Drug moves from a region of high concentration to
the one of lower concentration. It does not ineodvcarrier. It is not
saturable. The process has a low structural spiegif Majority of
drugs gain access to the body by this mechanism.
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Active transport: depends on energy and it is driven by the hydslys
of adenosine triphosphate in this transport drugrsrthe body through
specific carrier proteins that span the membrdnes. capable of moving
drugs against a concentration gradient that is faoragion of low drug
concentration to one of higher drug concentration.

Effect of PH on Drug Absorption

Most drugs are either weak acids or weak bases.
For Acidic drug, HA < H+ A
Acidic drug HA release a ttausing a charged anionjAo form.

Weak Bases
Incase of weak bases the protonated form of basigsdis usually

charged, and loss of a proton produces the unctdorase
(B): BH" +—" B+H

Passage of a uncharged drug through a membranedrud\ passed
through membranes, more readily if it is uncharged.

Thus for a weak acid, the uncharged HA can permdhateugh
membranes, and Acannot. For a weak base, the uncharged form B,
penetrates through the cell membrane but Béks not.

To determine how much drug will be found on eitrede of a
membrane.

The relationship of pKa and the ratio of acid —ebesncentration to pH
is expressed by the Henderson — Hasselbarch equatio

pH = pKa + Log (non protonated spegies
(Protonated Species

For acids: pH = pka + Log(A
(HA)

For bases: pH pka + Log B

BH+

The lipid solubility of the non-ionized drug dirgcdetermines its rate
of equilibration.
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3.3 Physical factors influencing absorption
Blood flow to the absorption site

The higher the blood flow to the absorption site thore the absorption
that will take place at the site and vice versaisTs because there will
be more drug where there is a higher blood flow.

Total surface area available for absorption

The greater the surface area of an organ the rheralisorption of drug
that will take place there and vice versa. Foanagle the intestine that
has a surface area of about 1,000 fold greaterttiteaatomach will have
greater absorption than the stomach.

Contact Time at the absorption time When a drug moves through a
system like gastrointestinal tract quickly, e.g.ewtone has diarrhea, it
will not be well absorbed whereas the one that m®lewly, i.e. when
there is no diarrhea, will be more absorbed.

3.4 Bioavailability

Bioavailability is the fraction of administered druhat reaches the
systemic circulation.

It is the rate and extent at which active agenamfadministered drug
passes into the systemic circulation. The usudhateof determining
bioavailability entails a pharmacokinetic study @i involves

measurement of drug levels in biological fluids adbéd at various
periods of time following administration of therud.

3.4.1 Factors Affecting Bioavailability

Pathophysiological condition of the patient i.e @iek nature of the
patient.

Physciochemical properties of the drug

Dosage form of the drug.

3.5 Bioavailability Study

The wusual method of determining Bioavailability alg a
pharmacokinetic study which involves measurementirofy levels in
biological fluids obtained at various periods ofméi following
administration of the drug. The commonly accegigdogical fluid is
blood (plasma or serum) although the use of uewels has provided a
non invasive and acceptable method for some drufjbe absolute
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bioavailability or fraction of an extravascular dogsvailable of the
systemic circulation

(f) is determined from the ratio of the area unitherblood level (Saliva
level) curve after extra vascular administrationthat obtained after
intravenous administration.

F = (AUC) ev (AUC) v
F = Bioavailabity
AUC = Area under blood level curve
Ev = extra vascular
v = Intravenous.
Figure 3.2

Determination of the bioavailability of a drug (AUCArea under Curve).

Bioavailability = AUC Oral x 100

AUC Injected
Drug
Injected
£
St
Q
_5 AUC Drug Given
E (Injected) Orally
2
3
Q
[}
% AUC Source
> (Oral) Lippincott’s illustrated
T Reviews: Pharmacology,
me Third Edition, by Richard
Drug Administered D Howkind and Nary J.
Mycek.

3.6 Bioeuivalence and Therapeutic Equivalence

Bioequivalence is a term generally applied to deskigms of a drug
that provide the same bioavailability regardlessha pharmaceutical
composition of the dosage forms — Two related draigs said to be
bioequivalent if they show comparable bioavailapiind similar times
to achieve peak blood concentrations. Two simdangs with a
significant difference in bioavailability are sambe bioinequivalent.

Therapeutic equivalence or clinical equivalenceenefto drugs which
when administered in the same amounts will provedsentially the
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same therapeutic effect. Bioavailability study wgitg useful in drug
development, quality assurance and when compariam$eing made
of different dosage forms, different dose sizefferBnt dose regimen,
different route of administration, different phyalidorms of the drug
and different manufacturing processes.

3.7 Drug Distribution, Metabolism and Elimination

In order to achieve its effect, a drug must be aiktered at a site, it
must be absorbed from the site and distributedutiitahe body to its
site of action. For the effect to wear off the glmust be metabolized
and or excreted from the body.

Drug distribution is the process whereby a drugersibly leaves the
blood stream and enters the interstitium (extratal) and / or the cells
of the tissues. The delivery of a drug from thaspta to the interstituim
primarily depends on blood flow, capillary permdigyi the degree of
binding of the drug to the plasma and tissue pmst@nd the relative
hydrophobicity of the drug.

Figure 3.3
Drug at site of administration
[ —_
l Absorption
@@ ZAL
\" f_d Distribution
D in Tissues
e -
L2 Metabolism

Metaholite 2} in Tizsne
? Elimination
] (Ot Put)

Drrug anddor Metobolite in urine, fueces,
bile.

Schematic representation of drug absorption digiob, metabolism
and elimination.

Source Lippincott’s illustrated Reviews, Pharmagglahird edition by
Richard D. Howland and Mr. J. Mycek.
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Drug Metabolism

Drugs are usually eliminated by transformation armat excretion into
the urine or bile.

The liver is the major site for drug metabolism bpecific drugs may
undergo biotransformation on in other tissues. &agents are usually
administered as inactive compounds (pro-drugs) andst be
metabolized to their active forms.

A. Kinetics of metabolism
1. First — order kinetics. The metabolic transformatiof
drugs is catalyzed by enzymes and most of the iogect
obey Michaelis-Menten kinetics
Y = Rate of drug metabolism Vmax [C]
Km + [C]

In most clinical situations the concentration of tirug (C) is much less
than the Michaelis constant Km and the Michaelislenten equation
reduces to
V = Rate of drug metrabolism = Vmax [C]
Km

The rate of drug metabolism is directly proporticiwethe concentration
of free drug, and first — order kinetics are obsdrv

This means that a constant fraction of drug is bwized per unit of
time.

2. Zero — order kinetics some drugs e.g. aspirin and
phenytoin, the doses are very large. Thereford @hes
much greater than Km, and the velocity equatiorobess.

Y = rate of drug metabolism = Vmax [E]Vmax

[C]
The enzyme is saturated by a high free — drug curet@n, and the rate
of metabolism remains constant over time. This aled zero order
kinetics. It is also referred to as clinically nbmear kinetics. In this
case a constant amount of drug is metabolized peotitime.

Drug Elimination

The removal of a drug from the body may occur tgfoa number of
routes. The most important of them is from thenki into the urine.
The other routes are bile, intestine, lung or Wreask in nursing
mothers. A patient who is suffering from renalldee will undergo
extracorporeal dialysis which can remove small wulles e.g. drugs.
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Renal elimination of drug can be done by:

(1)

2)

3

(4)

Glomerular filtration : Drugs enter the kidney through renal
arteries, which divide to form a glomerular capiiglexus free
drug flows through the capillary slits into Bowmanspace as
part of the glomerular filtrate. Lipid solubilitynd pH do not
influence the passage of drug into the glomerulkaate.

Proximal tubular secretion: Drug that was not transferred into
the glomerular filtrate leaves the glomeruli thrbudifferent
arterioles which divide to form a capillary plexsigrrounding the
nephric lumen in the proximal tubule.

Distal tubular re-absorption: A drug moves toward the distal
convoluted tubule. Its concentration increasesexweeds that of
the perivascular space. A patient presenting witenpbarbital
overdose can be given bicarbonate, which alkarife=sirine and
keeps the drug ionized, thereby decreasing itbseration.

Role of drug metabolism Most drugs are lipid soluble and
diffuse out of the kidney's tubular lumen when tldeug
concentration in the filtrate becomes greater theat in the
perivascular space.

SELF ASSESSMENT EXERCISE

1.

Site the major routes of drug administration

4.0 CONCLUSION

When a drug is administered to man, a series oftevesually takes
place before the drug arrives at its target orgdre movement of the
pharmacological active form of a drug from the pmwdinto the
systematic circulation (Absorption) is one of thestimportant of such

event.
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5.0 SUMMARY

For a drug to achieve its pharmacological effentust be presented in a
suitable_dosage format an appropriate_site of administratidh.must
then be absorbed from the site and for the effethedrug to wear off
the drug must always be metabolizead / or_excretednd the residue
must be removed from the body.

ANSWER TO SELF ASSESSMENT EXERCISE
Major routes of drug administration:

Oral —Drug given through the mouth
Sublingual —Drug given below the tongue
Rectal —Drug given through the anus
Parenteral —By injection

PONPE

Intravenous injection — Drug administered througgh ein
Intramuscular injection — Drug administered throtigg muscle

a. Subcutaneous injection — Drug administered throuie
cutaneous layer.
b. Intrathecal injection — Drug administered throulgé ventricle

. Topical route —Drug applied to the skin
iii. Inhalation —Drug administered through the nose.

2. Physicochemical factors that modify drug absomnpt

i Blood flow to the absorption site:The higher the blood flow to
the absorption site, the more the absorption thilhtake place at
the site. This is because there will be more drbgre there is
more blood volume.

I Total surface area available for absorption: The greater the
surface area of an site, the more the absorptiairugf that will
take place there and vice versa. For example thstine that has
a surface area of 1000 fold greater than the stormalt have
greater absorption that the stomach.

iii Contact time at the absorption site: When a drug moves
through a system like gastro intestinal tract glyiokg. when
there his diarrhea, it will not be well absorbedhereas the one
that moves slowly i.e. when there is no diarrheld e more
absorbed.
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6.0 TUTOR-MARKED ASSIGNMENT

Discuss the physicochemical factors that modifygdabsorption.
7.0 REFERENCES/FURTHER READINGS
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1.0 INTRODUCTION

New drugs developments have revolutionalized tlaetpre of medicine
converting many once fatal or debilitating diseaisg¢s almost routine
therapeutic exercises. For example over the pastdés, deaths from
cardiovascular disease and stroke have decreasetig/than 50% in
the USA. This decrease in the percentage of deaflne to the increase
in the use of anti hypertensives, cholesterol ®sithinhibitors and
drugs that prevent or dissolve blood clots. The@ss of drug discovery
and development has been greatly affected by imes#t in new
technology and by governmental support of medies¢arch. In Nigeria
and in most countries, the testing of therapewdenés is now regulated
by legislation and closely monitored by governmkragencies e.g
NAFDAC in Nigeria. One of the first steps in thevdpment of a new
drug is the discovery or synthesis of a potenteal mirug molecule and
correlating this molecule with an appropriate bgiotarget. Repeated
application of this approach leads to compoundh witreased potency
and selectivity. By law the safety and clinicaliedty of drugs must be
defined before they can be marketed. In drug deveémt, the company
starts with invitro studies, followed by animal tieg, which is then
followed by clinical testing (using human beingsgfdre final
marketing. A lot of millions at Naira are involved the research and
development of a single successful new drug.

28



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

2.0 OBJECTIVES

At the end of the unit, the learner will be ablaitwerstand:

. what is involved in the development of new drugs
. preclinical safety and toxicity testing
. the preclinical evaluation of drugs in humans.

3.0 MAIN CONTENT
3.1  Drug Discovery

Most new drugs are launched through one or mof@fapproaches.

1. Identification or elucidation of a new drug tetg

2. Rational drug design based on an understandingiaogic
mechanism, drug receptor structure and drug streictu

3. Chemical modification of a known molecule.

4. Screening for biologic activity of large numbeo$ natural

products; banks of previously discovered chemicdities, and
large libraries of peptides, nucleic acid and otlweganic
molecules.

5. Biotechnology and cloning using genes to produaeyer
peptides and proteins. Moreover, automation, nmunizdtion and
informatics have facilitated the process known laglf through-
put screening” which permits millions of assays penth.

3.2 Drug Screening

Irrespective of the source or the key idea leadon@ drug candidate
molecule, testing it involves a sequence of expemtation and
characterization called drug screening. A varigtybiologic assays at
the molecular, cellular, organ system, and whoienahlevels are used
to define the activity and selectivity of the drddpe type and number of
initial screening tests depend on the pharmacolggal. Anti infective
drugs will generally be tested first against a eftyriof infectious
organisms, hypoglycemic drugs for their ability loawver blood sugar
etc. In addition, the molecule will also be studfed a broad array of
other actions to establish the mechanism of a@mhselectivity of the
drug. This has the advantage of demonstrating pestsd toxic effects
and occasionally discovers a previously unsuspdbe@peutic action.
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3.3 Preclinical Safety and Toxicity Testing

Candidate drugs that survive the initial screeniagd profiling

procedures must be carefully evaluated for potemisks before and
during clinical testing. Depending on the proposes#® of the drug,
preclinical toxicity testing includes most or afl the following. Acute

toxicity test, Subacute toxicity, Chronic toxicitgffect on reproductive
performance, Carcinogenic, Mutagenic potential, estigative

toxicology.

3.4 Evaluation in Humans

Less than one third of the drugs tested in clinigals reach the market
place. Federal law in the USA and most countrigsires that the study
of new drugs in humans be conducted in accordante stringent
guidelines. The design and execution of a goodcdirtrial requires the
efforts of clinician-scientists or clinical pharnwdagist, statisticians and
frequently other professionals as well. The needcéreful design and
execution is based on three major confounding fadttherent in the
study of any therapeutic measure, pharmacologmoarpharmacologic
— in humans. The confounding factors in Clinicabl& are, the variable
natural history of most diseases, the presencehefr aliseases and risk
factors, and subject and observer bias.

3.5 National Agency for Food, Drug Administration and
Control (NAFDAC)

NAFDAC is the administrative bodthat oversees the drug evaluation
process in Nigeria and grants approval for marketof new drug
products. It was formerly the duty of Federal Minysof Health,
Pharmacy Department until the Agency was set u@ dirug has not
been shown through adequately controlled testindpdo“Safe” and
“effective” for a specific use, it cannot be markéat commercial
purpose. Unfortunately “Safe” means different tlsinp the patient,
physician and the society. Complete absence of issiknpossible to
demonstrate but this fact is not well understoocabbgrage member of
the public, who assumes that any medication sotd thie approval of
NAFDAC or FDA must indeed be free of serious sidfeats. This
confusion continues to be a major cause of litagatind dissatisfaction
with medical care.

Clinical Trials: The new drug approval process ines a systematic
series to be studied in human, a notice of clain@destigational
Exemption for a New Drug (IND) must be filed withet FDA. The IND
includes:
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(1) Information on the composition and source efdhug

(2)  Manufacturing Information

(3) All data from animal studies

(4) Clinical plans and protocols

(5) The names and credentials of physicians who agihduct the
clinical trials. Plans for testing in humans can deided into
three phases:-

Phase 1, the effects of the drug as a functioroeégde are established in
a small number (25-50) of healthy volunteers. Phas¢he drug is
studied for the first time in patients with theger disease to determine
its efficiency, (100-200) patients. In phase 3, thiag is evaluated in
much larger number of patients- sometimes thousands further
establish safety and efficacy.

SELF ASSESSMENT EXERCISE

State the approaches involved in the launchingredva drug.

"0 TQ

4.0 CONCLUSION

New drug developments have revolutionalized thetma of Medicine.
The periodical literature should be the chief seuraf clinical
information about new drugs, especially those vepgently released for
general use, such information will include dosesy indications, major
new toxicities and contraindication which healttagditioners should
familiarize them with.

5.0 SUMMARY
Clinical Evaluation of new drugs involves drug sarmg, preclinical

safety and toxicity testing, evaluation in humartgol involve clinical
trials. Clinical trials are in three phases, Phagdihse 2 and Phase 3.
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ANSWER TO SELF ASSESSMENT EXERCISE

The approaches involved in the launching of a naywg d

. Identification or elucidation of a new drug target

. Rational drug design based on an understandingiabdic
mechanisms, drug receptor structure and drug sneict

. Chemical modification of a known molecule

. Screening for biologic activity of large numbers pétural

products, banks of previously discovered chemicaities, and
large libraries of peptides, nucleic acids and mwtbheganic
molecules.

. Biotechnology and cloning using genes to producegela
peptides and proteins.
Moreover, automation, miniaturizing and informatnzs/e facilitated the

process known as “high through-put screening” wipehmits millions
of assays per month.

6.0 TUTOR-MARKED ASSIGNMENT
Discuss the approaches used to launch various drtgythe market.
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UNIT 1 AUTONOMIC NERVOUS SYSTEM
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1.0 INTRODUCTION

Most of the time drug molecules interact with acsfie molecule in the

biologic system that plays a regulatory role. Thaelenule is termed a
receptor. The autonomic nervous system lends itgeltlivision on

anatomic grounds in two major portions, the symeth and

parasympathetic. For a drug to interact chemicaily its receptor, a
drug molecule must have the appropriate size, redattcharge, shape
and atomic composition.

The primary chemical transmitters in the peripheeivous system are
acetyl choline, and norepinephrine. There is in s@pecies growing
evidence of other peripheral transmitters includigjamine, dopamine,
and adenine nucleotides, but their physiologick ®still unclear.
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2.0 OBJECTIVES

At the end of the unit the learner should knowftiilwing:

. process of synthesis, storage release and rembaeaétylcholine
. the pharmacological intervention neurotransmission

. the mechanism of action of sympathomimetic drugs

. the clinical uses of catecholamies and their agdveractions.

Irrespective of the type of neuron under considenathe fundamental
steps in chemical transmission are the same. Ehtheese steps is a
potential site for pharmacological intervention ithe normal
transmission process. The steps are as follows.

Synthesis of the transmitter

Storage of the transmitter

Release of the transmitter by a nerve actioart

Interaction of the released transmitter from Wn&nity of the
receptors

5. Recovery of the effector cell membrane

PoONPE

Synthesis of Acetyl choline

Acetylcholine is synthesized in the cytoplasm fréwetyl-CoA and
choline through the catalytic action of the enzywmi®line acetyl
transferase (ChAT). Acetyl CoA is synthesised intogtiondria which
are present in large numbers in the nerve endihgli@ is transported
from the extracellular fluid into the neuron termlinby a sodium
dependent membrane carrier.

A typical example of a neurotransmitter Kcetylcholine. Once

synthesized acetylcholine is transported from tiimasm into the
vesicles by an anti porter that removes protongyTdan be blocked by
vesamicol.

Acetylcholine synthesis is a rapid process capablupporting a very
high rate of transmitter release. Storage of ackbjfine is accomplished
by the packaging of “quanta” of acetyl choline nuoles (usually 1000-
50,000 molecules in each vesicle). Release of nmdtes is dependent
on extracellular calcium and occurs when an agiaential reaches the
terminal and triggers sufficient influx of calciuions. The increased €a
concentration “destabilizes” the storage vesiclgsirtieracting with
special proteins associated with the vesicular nman

After release from the presynaptic terminal acétylime molecules may
bind to and activate an acetylcholine receptor diifuse within range
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of an acetyl cholinesterase (AChE) molecule. ACHdtyvefficiently
splits acetylcholine into choline and acetate whoidn not possess
transmitter effect and thereby terminate the aatiotie transmitter.

The half life of acetylcholine in the synapse isorsh Acetyl
cholinesterase is found in other tissues e.g reddlcells (Another
cholinesterase) with a lower specificity for acetytholine,
butyrylcholinesterase (Pseudocholinesterase),usdan blood plasma;
lower gha and many other tissues.

3.0 MAIN CONTENT

3.1  Anatomy of Autonomic Nervous System

Autonomic nervous system is divided on anatomicugds into two

major portions the sympathetic (thoracolumbar) stimi and the
parasympathetic (craniosacral) division. Both dons originate in

nuclei within the central nervous system and gige to preganglionic
efferent fibres that exit from the brain stem oingpcord and terminate
in motor ganglia. The sympathetic preganglionicdthleave the central
nervous system through the thoracic and lumbailsperves

3.2 Neurotransmitter Chemistry of the Autonomic Nervous

The primary transmitters in the peripheral nervosygstem are
acetylcholine and norepinephrine. Other periphdrahsmitters are
histamine, dopamine adenine nucleotides, but ftgysiological role is
unclear. Although these substances are abundantirapdrtant in

humans their function as neuro transmitters is ankn It is safe to say
that in humans, most of the motor neurons are reithelinergic or

adrenergic and are important to physiology, patmland therapeutics.
A few sympathetic fibres release acetylcholine.ek@ medullary cells
which are embryologically analogous to post gamgtioneurones
release a mixture of epinephrine and nor-epinephiihost autonomic
nerves also release several transmitter substamoes-transmitters, in
addition to the primary transmitter.

Five key features of neurotransmitter function espnt potential targets
of pharmacologic therapy:. synthesis, storage, seleactivation of
receptors and termination of action.

Cholinergic Transmission: The terminals of cholgiemeurons contain
large number of small membrane-bound vesicles cdrated near the
synaptic portion of the cell membrane as well asnaller numbers of
large densecored vesicles farther from the synapticmbrane. The large
vesicles contain a high concentration of peptidéransmitter while the

35



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

smaller co-clear vesicles contain most of the dcktjine. Vesicles are
initially synthesized in the neuron some are tranga to the terminal.
They may also be recycled several times withinténeainal.

3.3 Functional Organization of Autonomic Activity

An understanding of the interactions of autonomérvas with each
other and with the effectors organs is essentiaafoappreciation of the
actions of autonomic drugs, especially becauséefstgnificant reflex
(compensatory) effects that may occur with thesneg

CENTRAL INTEGRATION: - Midbrain and medulla are the two
divisions of the autonomic nervous system and tiumerine system and
are integrated with each other with sensory inpot with information
from higher central nervous system centers. Earlestigators then
called the parasympathetic system a trophotramiad{hg to growth)
used to rest and digest and the sympathetic syateegotropic (leading
to energy expenditure that is activated for fightlight)

Integration of Cardiovascular Function

Autonomic reflexes are important in understandirgrdmvascular
responses to autonomic drugs. The primary contollariable in

cardiovascular function is mean change in any b&iaontributing to

mean arterial pressure (which evokes powerful h@ta¢ic secondary
responses that tend to compensate for the direettked change). The
homeostatic response may be sufficient to redueeciange in mean
arterial pressure and to reverse the drug’s effectbeart rate. A slow
infusion of norepinephrine is an example. This agaoeduces direct
effects on both vascular and cardiac muscles. Itaispowerful

vasoconstrictor and, by increasing peripheral Jascuesistance,
increase mean arterial pressure.

Pharmacologic Modification of Autonomic Function
Transmission involves different mechanism in digfg@rsegments of the
autonomic nervous System. Some drugs produce hgpdgific effects

while others are much less selective.

Reserpine: It acts on adrenergic terminal vesidesl provokes storage
depletion.

Tyramine and amphetamine: They also act on adrenengrve
terminals and promote transmitter release.

Norepinephrine: It binds to adrenergic receptoisianauses activation.
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Propranolol: It binds to adrenergic receptors amygnts activation.
3.4 Pharmacology of the Eye

The eye is a good example of an organ with mul@opi®nomic nervous
system function. It is controlled by several automo receptors. The
anterior chamber is the site of several tissuestrolbed by the

autonomic nervous system. These tissues incluée thfferent muscles
(pupillary dilator and constrictor muscles in th#s iand the ciliary
muscle) and thsecretory epithelium of the ciliaog.

Muscarinic cholinomimetics mediate contraction dfe t circular
papillary constrictor muscle and of the ciliary roles Contraction of the
pupillary constrictor muscle causes miosis, a rédadn pupil’'s size.
Miosis is usually present in patients exposed tgdaystemic or small
topical doses of cholinomimetics, especially orgamsphate
cholinesterase inhibitors

SELF ASSESSMENT EXERCISE

1. Explain briefly the processes that take placéhentransmission
of a neurotransmitter

2. State what happens in the pharmacologic motibicahat takes
place when reserpine and propranolol are admieidter

RESBIPINE o
Propranolol ... s
4.0 CONCLUSION

In humans majority of peripheral motor neuronseitieer cholinergic or

adrenergic. They are very important in physiologathology and
therapeutics.
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5.0 SUMMARY

Irrespective of the type of neuron under considenatthe fundamental
steps in chemical transmission involve the follagvin

Synthesis of the transmitter

Storage of the transmitter

Release of the transmitter by a nerve actioamni

Interaction of the released transmitter withepors on the
effector cell membrane

Rapid removal of the transmitter from the vitiniof the
receptors

6. Recovery of the effector cell membranes

PONPE

o

The major therapeutic uses of the cholnomimetied@r diseases of the
eye (glaucoma, accommodative esotropia), the gawsdstinal and

urinary tract (post-operative atony, neurogenic db&), the

neuromuscular junction (myasthenia gravis curareduded

neuromuscular paralysis) and namely the heart.i@dgikerase inhibitors
are occasionally used in the treatment of atropmwerdosage and
patients with Alzheimer’s disease.

ANSWER TO SELF ASSESSMENT EXERCISE

1. Transmission of a neurotransmitter

a. Synthesis of the transmitter

b. Storage of the transmitter

C. Release of the transmitter by a nerve actioarni

d. Interaction of the released transmitter withepors on the
effector cell membrane

e. Rapid removal of the transmitter from the vityiniof the
receptors

f. Recovery of the effector cell membrane

2. Pharmacologic modification that takes place wReserpine and

Propranolol are administered.
Reserpine: It acts on adrenergic terminal vesicldg process is by
transmitter storage. The site is at the vesicldsef@rgic terminals) and
it prevents storage depletion.

Propranolol: It binds 3 receptors at adrenergieaddirs. It prevents
activation.
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60 TUTOR MARKED ASSIGNMENT

Explain briefly the processes that take place urogansmission.
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1.0 INTRODUCTION

Asthma is a syndrome or symptom complex charaeeriz increased
responsiveness of the trache-bronchial smooth muscla variety of
stimuli. These physiological symptoms can changesawerity either
spontaneously or as a result of therapy and anecally manifested by
the sudden onset of a cough, dyspnea and wheezing.

Asthma is a common disease of worldwide distribbutidlthough its
mortality is low, it has a high morbidity as thooda of patients are
hospitalized yearly and millions visit clinics. Asta should be
suspected in cases with recurrent acute episodedbramchiolar
obstruction, whether allergic irritation or emotibnn origin, which are
usually relieved by bronchodilator. Asthma is a ooon respiratory
disease and drugs used in their treatment are pbdssterase
inhibitors, beta adrenergic agonists, chromonesyticosteroids,
hydration and expectoration.

2.0 OBJECTIVES

At the end of the unit the learner will be ablait@lerstand:

. the etiology of asthma
. the pathogenesis and clinical manifestation ofraath
. the various drugs used in the treatment of Asthma.
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3.0 MAIN CONTENT

3.1 Etiology

The bronchi of asthmatics respond to variety otBmeand non specific

stimuli. Therefore asthma may be classified acogrdito the

precipitating factors. Based on precipitating fastcasthma has been
broadly classified as extrinsic (allergic, immurgyjo atopic) and

intrinsic (non allergic, non atopic).

Extrinsic asthma occurs in some individuals who argosed to
environmental allergies. This type starts earlghiidhood and may be
genetic in origin as the family history may revegakvious atopic
disorders such as asthma and hay fever. Asthigdicka are frequently
seasonal and their incidence may increase duriagsdason of high
pollen counts. Other allergies are food such as eggdflour, feathers
and fungal spores.

The immnoglobulin which mediate this type 1, or ietdiate
hypersensitivity reaction is gamma E (IgE).

Intrinsic asthma has no genetics or familiar exgtem: In this group of
patients non-specific irritants including smokeldcair, and dust may
precipitate an attack. This type of asthma may deépm the level of
irritability at which the bronchi react to variousitants. Psychological,
pulmonary infections and physical exertion maypadicipitate asthma in
predisposed individuals.

3.2 Pathogenesis and Clinical Manifestations

The basic defect in asthma is the obstruction blosr. This is brought
about by anatomical changes in the bronchi and dhwotes, with
hyperinflation and occlusion by tenacious mucugplu

Hyperinflation of the lungs may increase the depdce and overall
ventilation requirement. In severe cases this midgcia blood flow,
arterial hypoxemia may be present and the pH mayg te increase
when the lungs are over dusted for a long peri@pban dioxide
retention may result in acidosis. Respiratory asislts considered to be
a dangerous sign in children and should be treatgdrously. The
sequence of events in non allergic asthma has een lproperly
determined. The autonomic nervous may be resp@nsiblprocessing
the reactions. The activity of the vagus nerve nsayse bronchial
spasms, as well as initiate the release of chemneadiators. Clinical
findings in acute asthma attacks include wheezidgspnea and
coughing, which appear some minutes after expdsuitge precipitating
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factor or allergen. The patient may complain ohtigess of the chest,
which is followed by laboured breathing and a disiy prolonged

expiratory phase. A dry hacking cough may be a prent symptom

but when obstruction becomes severe, these parexysy be brief or
prolonged and associated with orthopnea, hypowiail and cyanosis.
Other symptoms include the production of thick mugosputum

containing fine spiral threads of mucin.

Status asthmaticus occurs when acute paroxysmsstpéos days and
even weeks and cannot be relieved by routine diRgsents with status
athmaticus may die of cyanosis following severe ampent of

respiration.

Treatment

Treatment usually involves the use of bronchoditgtexpectorants and
corticosteroids. For hospitalized patients, morgokdus measures are
taken including the use of various anti-asthmatimd.

3.3 Phosphodiesterate Inhibitors

Theophylline is a phosphodiesterase inhibitorsIthe most frequently
used xanthine derivatives in the treatment of aathihis effective
orally, hence it is widely used and available inrieas salts.
Theophylline is important in the antigen inducetkase of mediators,
where it inhibits their release from the mast celismay also cause
relaxation of smooth muscles and inhibition of lecjte proteolytic
enzyme release. Theophylline ethylenediamine (apmykine) is the
most soluble preparations available for intraven@ninistration.
Many other preparations are quite insoluble in watel contain various
concentrations of theophylline base. The effeceasnof theophylline is
dependent on its plasma concentration. Effecti@smb concentrations
are 10 to 2Qug/ml. Patients should be started with a loadingedus5 to
6mg/kg in 30 minutes by slow intravenous adminigirga then
0.9mg/kg per hour to achieve a steady effectivemp&level. The half-
life of theophylline is about 5.5 hours in adultgla8.4 hours in children,
with various individuals variations.

The main xanthine preparations are hydrous and chnbg salts of
theophylline, aminophylline, thoephylline moethoxae; diphylline,
oxtriphylline and the sodium and calcium saltslegdphylline. Several
other preparations of theophylline include the icystalline, coated
tablets, sustained action, tablets, capsules, Ireaggporitives, elixirs,
choline salts, combination tablets and suspendiba.draw back in the
use of preparations is that in many cases adeglosteyes are not used.
It is usual to start with 800 to more than 2000rhtheophylline per day
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and this may increase depending on response ang &ied of the
patient in order to determine the optimum dose.

The most common side effects of theophylline ineludnorexia,
vomiting, nausea, abdominal pain, nervousness acttytardia. These
side effects are dosage related, and many disapgean the drug is
discontinued.

The three important methylxanthines are theophg/jltheobromine and
caffeine. The major source is beverages (tea, eoffespectively).
Theophylline’s very low cost is an important adweay@ for poor patients
in areas where health care resources are limited.

3.3.1 Beta Adrenergic Agonists

The beta adrenergic agonists, including the cataafioes, ephedrine,
resorcinols and saligenins, exert their pharmaccédgeffects by
stimulating both the alpha and beta receptor syst®ata receptors are
divided into 3, receptors in the heart muscle adreceptors in the
bronchial smooth muscles and mast cdlisagonists stimulate cardiac
muscle while B, agonist predominantly cause bronchodilation and
vasodilation. This system has led to the developréisemi synthetic
drugs with selective actions. Consequently an ide@nchodilator
would be puref, agonists that would dilate the airways with little
cardiac stimulation. Although such a drug has mbtheen developed.

The sympathomimetics commonly used in asthma asprogerenol,
administered by inhalation, epinephrine administef®/ inhalation,
sublingual, subcutaneous; isoetharine by inhalatioetaproterenol by
oral administration; terbutaline by oral administya, subcutaneous and
inhalation and ephedrine, sabutamol, salmeterarblyadministration.

3.4 Chromones and Corticosteroids

Disodium cromoglycate (cromolyn sodium) is a sytithderivative of a
naturally occurring substance called khellin, whislas observed to
relax smooth muscle. It does not have a directdirodilating effect but
inhibits antigen-induced bronchospasm and stakilitee mast cell
membrane. In addition, cromolyn sodium is claimea inhhibit

phosphodiesterase activity, resulting in a higleercentration of plasma
cyclic AMP. By stabilizing the mast cells, it inhi¥ the release of the
chemical mediators involved in allergic and noremic asthma.
Cromolyin sodium is not beneficial in acute attarfkasthma but it is
useful as a prophylactic agent, especially in chitdwith allergic

asthma. Depending on the severity of the asthmizems show wide
variations in their response to cromolyn, some mnesgpond immediately
while others may take several days or weeks toemeha adequate
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response. Cromolyn is not effective orally, butadministered by
inhalation. It is available as a 20mg drug powdamntained in a gelatin
capsule. 20mg is inhaled four times a day and hieeapy should be
continued without interruption. The most common esidffect is
irritation of the upper respiratory tract, which yneesult in coughing
and occasional bronchospasm. Other side effectsid@cpulmonary
eosinophilia and hypersensitivity reactions such s eruptions,
urticaria and anaphylaxis. Since cromolyn is nabranchodilator, it
should not be used in preference to xanthines thnas therapy.
Although the drug is expensive the patient shoojdtie therapy for at
least one month to assess its success.

Corticosteroids: Corticosteroids are the most potent of all anti-
asthmatic drugs. They are often effective in astlomzatients who are
resistant to bronchodilators. The major draw backe use of steroids
is their numerous side effects, which include gsteosis, weight gain,
hypertension, sodium and water retention, edema addenal
suppression. Their mechanism of action is not dbeiit is claimed that
steroids relax bronchial smooth muscles and suppiies activity of
inflammatory cells. Another aspect of their actisrthe enhancement of
the effect of beta adrenergic drugs on cyclic AMBdoiction. Steroids
therapy is of benefit in severe forms of asthmahsas status
asthmaticus. Prednisolone and methyl prednisoloree the most
commonly employed steroids in oral therapy wheoghsr steroids such
as hydrocortisone show no advantages. However, rdoesystemic
steroid therapy is initiated, patients should beeftdly evaluated. For
continuous therapy, the smallest possible dosesidhoe used, i.e.
about 30 to 60 mg per day of prednisolone or itsv&dent. Steroids are
not alternatives to bronchodilators. For maximunfeaf both drugs
should be given simultaneously. With clinical impement, the dosage
should be decreased and in situations where canissteroid therapy
IS necessary, alternate therapy should be usezssen the incidence of
side effects, especially adrenal suppression. éthadteroids have
emerged in an attempt to reduce the incidencedaf sifects seen with
systemic steroids. Beclomethasone dipropionate diasn the best
results among the topical or inhaled preparatidiie usual dosage is
100mg (two inhalations) four times a day. It tald®ut seven days to
reach maximum effect, but is not effective in acatéacks. It has
minimum side effects. Inhaled steroids should regilace systematic
steroids because consequent side effect may beeseve

3.5 Hydration and Expectoration
In most cases patients who arrive at hospitals agthmatic attacks

appear dehydrated, adequate hydration is impogadtit is the first
stage of hospital treatment. Dehydration is resjpmsfor the
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production of viscous mucus and mucus plugs. Aesalt of poor fluid
intake, water loss and the diuretic effects ofaiartirugs, some patients
become hypovolemic. Hydration may be accomplishigd %/to 4 litres
of dextrose in water, with adequate sodium and gsuian electrolyte
replacement. Proper hydration will enhance mucusl @putum
liquidification. Sodium bicarbonate may be added dases with
respiratory and metabolic acidosis. lodides andtybostein are
employed as expectorants and mucolytic agents cbgely.

3.6 Miscellaneous Drugs

Other drugs used in the treatment of asthma areatised,
antihistamines, anticholinergics and prostagladi@sdatives are not
routinely used in the treatment of asthma as thay cause various
problems. Since psychological factors may form parsthma attacks,
mild sedation with benzodiazepines may be usedases of overt
anxiety accompanied by hyperventilation and alkalo®©therwise,
narcotics, barbiturates, phenothazines and tricy@ntidepressants
should be avoided as they may depress respiratidhe cough reflex.

SELF ASSESSMENT EXERCISE

1. What do you understand by Intrinsic and Extamssthma?
INtriNSIC @StNMA IS ... e

2. List by giving examples the various drugs usedhe treatment
of asthma.
Bt D
(o Bt
| o T

4.0 CONCLUSION

It is important for the health care provider to arsland the multi
factorial nature of asthma. Many asthmatic patieats be relieved by
an adequate dosage of aerosol bronchodilators.tiHeale provider
should advise asthmatic patients to seek propercaledare to avoid
further complications of asthma.

5.0 SUMMARY

Asthma is a syndrome characterized by increasqgubnss/eness of the
trachea bronchial which are clinically manifestgdtite sudden onset of
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cough, dyspnea and wheezing. Drugs used in thirtesd of asthma are
phosphodiesterase inhibitors e.g. theophyllinea lagtrenergic agonists
e.g. isoproterenol; sympathomimetics e.g. ephegdraomones e.g
disodium cromoglycate; corticorsteroids e.g. predione, hydration
e.g. dextrose in water, expectoration e.g. iodigiled other drugs like
sedatives, antihistamines.

ANSWER TO SELF ASSESSMENT EXERCISE

1. Extrinsic Asthma occurs in some individuals vere exposed to
environmental allergies. It occurs early in childdeand may be
genetic in origin.

Intrinsic Asthma has no genetic or familiar explaoa In this
case non-specific irritants e.g. smoke, cold amng aust may
precipitate an attack.

2. Drugs used in the treatment of asthma:

Phosphodiesterase inhibitor e.g. Theophylline.
Sympathomimetics and Beta adrenergic agonists e.g
Isoproterenol and ephedrine.

Chromones e.g. Disodium cromoglycate.

Corticosteroids e.g. Prednisolone.

Hydration e.g. dextrose in water.

Expectoration e.g. lodides

Others e.g. Sedatives

oo

@—~0ao

6.0 TUTOR-MARKED ASSIGNMENT
Discuss the pathogenesis of asthma.

7.0 REFERENCES/FURTHER READINGS

Aguwa C.N. Therapeutic Basis of Clinical Pharmacy in the Tropics,
1986

Bergner, R.K., Bergner, a 1976. Rational Asthmarapg for the Out
Patient J.A.M.A, 235,288-293.

Bertran G. KatzungBasic and Clinical Pharmacology, 240, 2004

Vanarsdel, P.P., Paul, G.H. (1977prug Therapy in the Management
of Asthma, Ann Intern Medicine, 87, 68-74.

46



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

UNIT 3 DRUGS ACTING ON THE ENDOCRINE
SYSTEM

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Etiology
3.2  Pathophysiology
3.3 Management of diabetes-insulin
3.4  Oral hypoglycemic agents-sulfonylureas
3.5 Biguanides

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0 INTRODUCTION

Diabetes mellitus is a hereditary metabolic diseelsaracterized by
hyperglycemia and eventual glycosuria. It is causgdhe inability of

tissues to carry out normal metabolism of carbohtgdy, fats and
proteins due to an absolute or relative lack of@ilins It is an important
endocrine and metabolic disease causing a lot efntlorbidity and

mortality. Because of the chronic nature of theeds® and the
complexity in its management, diabetes requiresprehensive patient
care and an interdisciplinary approach to treatmeistbetic patients do
carry out self medication so they must have a doumvledge of their
diet, perform urine tests and then measure andrasher the correct
dose of insulin. Therefore, patient’'s compliancerportant

2.0 OBJECTIVES
At the end of the unit, the learner will be able to

. the definition of diabetes and its pathophysiology
. the classes of drugs used in the treatment of thabe

3.0 MAIN CONTENT

3.1 Etiology

Diabetes mellitus is a hereditary disease, althabghprecise cause of
the dysfunction of the insulin producing pancreass mot been
understood. It is thought that the disease is itdteias a homozygous
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recessive trait, with multiple environmental fastoinfluencing the
clinical expression of the genetic pattern. Thedeccan be emotional,
physical (infection, trauma), chemical such as drydiuretics and
steroids), stress, disease process (pancreaticr)and calorie intake.
Body weight may increase the demand for endogemusidin. This
genetic explanation may be inadequate becauseesthdve shown that
sometimes only one identical twin born to parentghwdiabetes
develops the disease. Also, only 50% of childrethwiwo diabetic
parents develop the disease. Other theories prdgoséhe etiology are:

(1) The production of defective insulin which will ndtinction
effectively.

(2) The production of an insulin antagonist which maynpete for
insulin receptors.

(3) The formation of anti-insulin anti-bodies which iranologically
inactivate insulin.

3.2 Pathophysiology

In diabetes, the main defect in body homeostadiseidack of adequate
and effective insulin. Although carbohydrates apgde be central to the
metabolic disorders fats and proteins are alsolwedb The fasting
blood sugar level is often quoted as 100mg/dl aigino the body
maintains a blood sugar rage of 40 to 160mg/dl. bfan requires a
minimum blood glucose level of 40mg/dl for its nisdc processes.

The renal glucose level is 170 to 180mg/dl, andvalibis level glucose
passes into the urine and is excreted. A carbolgdiiat is the greatest
stimulant for the release of insulin from tBecells of the pancreas.
Amino acids, ketones and long chain fatty acids rabsp stimulate

insulin release, while glucagon, growth hormone, TACand cortisone

may do so to a lesser degree. Epinephrine and ineg@pine suppress
insulin release. Prolonged fasting will also supprénsulin secretion
and release. In the presence of insulin, glucosmmwerted into free
fatty acids in the adipose tissue and stored gly¢erides. The essential
metabolic functions of insulin are listed below.

1. Acceleration of glucose permeability into striatediscle and
adipose tissue.

2. It facilitates glucose translocation from extragkdl to

intracellular compartments.

It stimulates glycogen synthesis and storage iriviee.

It enhances the formation of triglycerides.

It inhibits the release of free fatty acids frompaxde tissue.

It promotes the incorporation of amino acids intaesgie protein.

o0 AW
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7. It increases the availability of endogenous premgrand ATP
for protein synthesis.
8. It promotes ribosomal peptide binding and RNA sgstb.

Insulin deficiency causes the following:

=

The synthesis of proteins, lipids and glycogemishited.

2. The decrease in peripheral glucose uptake is exaieet.

3. Despite hyperglycemia, glycolysis from the liverdscelerated
and the blood glucose level rises above the rehadshold
glucose then spills into the urine causing watss Iby osmosis,
resulting in polyuria and polydypsia.

4. The increased mobilization of fats from adipossues leads to
elevated levels of cholesterol, lipids, free fatagids and
triglycerides.

5. The possibility of ketoacidosis increase, the miption of lipid

synthesis and excessive mobilization of fats frafip@se tissue

cause ketone production.

3.3 Management of Diabetes Mellitus

Some tests are used in diagnosing diabetes. Theseral glucose
tolerance test (OGTT), Fasting blood glucose (F&®) urine tests. The
disease is incurable so treatment should be ddetde/ard certain
objectives i.e relief of symptoms of hyperglycenaiad glycosuria as
well as prevention of acute complications of hypgrgmia, keto
acidosis and hyperosmolar coma. In juvenile diahetbe goal of
therapy should include maintenance of optimal ptalsihealth,
including normal growth.

Insulin dosing: The majority of cases of juvenile-onset diabetes ar
insulin dependent and some adult-onset diabetesratpyre insulin in
stressful situations such as surgery, infection pregnancy. Insulin
preparations of bovine and porcine insulin are labé. Patient
variability may determine which preparation is st in a particular
situation. A patient who presents with acidosisepticemia may have
to start with regular and intermidiate acting imssll Experienced
physicians may start a patient with 20units of atermediate acting
such as PZI or NPH once a day and then graduatlgase the dosage
until the degree of glucosuria is consistent andtura is minimized.
Refrigeration of insulin is important except foethial that is in use.

3.4 Oral Hypoglycemic Agents

Sulphonylureas. They are useful for the managemihyperglycemia
in maturity on set diabetes. They are orally effecin lowering blood

49



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

glucose levels and are also safe, convenient ane exxceptable than
insulin  to many patients. Oral hypoglycemic agerase not

recommended for juvenile diabetes, pregnant wonmeh those who
have renal disease or those whose hyperglycemidearontrolled by
diet. Examples of sulphonlyureas and their doses.

Tolbutamide: Dose 0.5 to 2.0g per day; chlorpropamide dose2 @l
0.5¢g per day; glibenciamide Dose 0.0025 to 0.028gpy.

Biguanides: Examples of biguanides are metformin (Glucophage)

buformin (silubin) Metformin may be used in combina with

sulfonylureas to treat secondary failures or in bmr@&tion with insulin
to decrease its dosage in certain patients. Theyngie peripheral
utilization of glucose by the muscles by inhibitiragtive transport
mechanisms. They also block gastrointestinal alisorpf glucose.

SELF ASSESSMENT EXERCISE

1. List the physiological and biochemical actionattcan occur as a
result of insulin deficiency
=
D, e
Cr et e e e e e e e e
. o
B e e e e e e e e
2. Name the drugs used in the treatment of dialemtesstate the
doses of the oral drugs
€) = ox (o) o
(b)  Oraldrug® ...ooooiie dose
e dose
e e e dose

4.0 CONCLUSION

Insulin and oral hypoglycemic agents are commoskigduin prolonging
the life of diabetic patients and reducing the Ioeign complications of
the disease. It is important for senior health gaoviders to understand
the nature of the disease and the drugs used $o0 gwve effective
advice to the patients.
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5.0 SUMMARY

Diabetes is a hereditary disease of endocrine &naetabolic origin. It
causes a high degree of morbidity and mortalityugd3rcommonly used
to prevent its complications and prolong the lifetloe patients are
insulin and oral hypoglycemic agents.

ANSWER TO SELF ASSESSMENT EXERCISE

1. Physiological and biochemical actions that ceouo as a result
of insulin deficiency:

a) The synthesis of proteins, lipids and glycogemimbited.

b) The decrease in peripheral glucose uptake is exaisst.

C) Despite hyperglycemia, glycolysis from the liverascelerated
and the blood glucose level rises above the rémeshold

d) The increased mobilization of fats from adipossues leads to
elevated levels of cholesterol, lipids, free fatagids and
triglycerides.

e) The possibility of ketoacidosis increases.

2. (@) Injection: Insulin Injection.
(b)  Oraldrug: e Tolbutamide dose: 0.5 — 2.0g/ day
» Chlorpropamide dose 0.1-0.5g/ day
*. Glibenclamide: dose0.0025 — 0.02g/day

6.0 TUTOR-MARKED ASSIGNMENT
Discuss the metabolic functions of insulin.
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1.0 INTRODUCTION

Acid-peptic diseases include gastro esophagealxefbeptic ulcer

(gastric and duodenal) and stress-related mucogatyi In all, mucosal

erosions or ulcerations arose when the causticctsffef aggressive
factors (acid, pepsin, bile) overwhelm the defemdactors of the gastro
intestinal mucosa (mucus and bicarbonate secrepoostaglandins,

blood flow, and the processes of restitution angeneration after
cellular injury). Over 99% of peptic ulcers are sad by infection with

the bacteriumHelicobacter pylori or by use of non steroidal anti-
inflammatory drugs (NSAIDS). Drugs used in the tne@nt of acid-

peptic disorders can be divided into two classegems that reduce
intragastric acidity and agents that promote muabsiznse.

2.0 OBJECTIVES

At the end of the unit, the learner will be able to

. know what acid peptic diseases are
. know the class of drugs used in treating acid papteases
. know the contraindications in Acid Peptic diseases.

3.0 MAIN CONTENT

3.1 Antacids

Antacids have been used for centuries in the trelatrof patients with
dyspepsia and acid-peptic disorders. They were rifa@n stay of

treatment for acid-peptic disorders until the adveh H,-receptor
antagonists and proton pump inhibitors. They camirto be used
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commonly by patients as non-prescription remediegHe intermittent
treatment of heartburn and dyspesia.

Sodium bicarbonate (e.g baking soda, Alkaseltzestts rapidly with
HCI to produce cabondioxide and NaCl. Formationcafbon dioxide
results in gatric distention and belching. Unredctdkali is readily
absorbed, potentially causing metabolic alkalosigenvgiven in high
doses to patients with renal insufficiency.

Calcium Carbonate (e.g Tums,Os-Cal) is less solahkk reacts more
slowly than sodium bicarbonate with HCI to form lwam dioxide and
CaCl. Like sodium bicarbonate, calcium carbonate mayseaelching
or metabolic alkalosis .Calcium carbonate is used & number of
indication apart from its antacid properties .Qafcicarbonate is used to
treat hypocalcemia .Excessive doses of either sodiicarbonate nor
calcium carbonate with calcium contains dairy priducan lead to
hypercalcemia, renal insufficiency, and metabolial@sis (milk-alkali
syndrome).

Formulations containing magnesium hydroxide or ahum hydroxide

react slowly with HCI to form magnesium HCI chlagidr aluminum

chloride and water. Because no gas is generatetlibgldoes not occur.
Metabolic alkalosis is also uncommon because oftlificiency of the

neutralization reaction.

All antacids may affect the absorption of other mations by binding
the drugs or by increasing intragastric pH thate@f the drugs
dissolution or solubility. Hence, antacids shoutt he given within 2
hours of doses of tetracyclines, fluoroquinolongaconazole and iron.

3.2 Hy Receptor Antagonists

Until the early 1990s, Hreceptors antagonists (commonly referred to as
H,-blockers)were the most commonly prescribed drugs in the word
With the recognition of the role di.pylori in ulcer disease (which may
be treated with appropriate antibacterial therapgyl the advent of
proton pump inhibitors, the use of prescriptiogptitbckers has declined
markedly. Four K antagonists are in clinical use: cimetidine, nidite,
famotidine and nizatidine. All four agents are dhpiabsorbed from the
intestine, cimetidine, ranitidine and famotidine dargo first pass
hepatic metabolism resulting in a bioavailabilifyapproximately 50%.
Nizatidine has little first pass metabolism anda@atailability of almost
100%. H-receptor antagonists continue to be prescribednoamty.
However, due to their superior acid inhibition asadety profile, proton
pump inhibitors are steadily replacing &htagonists for most clinical
indications Dosses: cimetidine 800mg daily or 400bnd; Ranitidine
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300mg daily or 150mg bid, Nizatidine 300mg daily 60mg bid,
Famotidine 40mg daily or 20bid.

3.3 Proton Pump Inhibitors (PPI)

Five proton pump inhibitors are available for diai use. They are
omeprazole, lansoprazole, rabeprazole, pantoprazaleesomeprazole.
Since their introduction in the late 1980s, thed&cacious acid
inhibitory agents have rapidly assumed the majtg for the treatment
of acid-peptic disorders. They are now among thstmadely selling
drugs worldwide due to their outstanding efficacyd asafety. All are
substituted benzimidazoles that resembleakhtagonists in structure but
have a completely different mechanism of action.epPenazole is a
racemic mixture of R-and S-Isomers. EsomeprazotbasS Isomer of
omeprazole. All agents are available in an intrawsnformulation. The
bioavailability of proton pump inhibitors is decseal approximately
50% by food; hence the drug should be administemedan empty
stomach. Doses: Esomeprazole — 20 — 40mg qd, Leawap — 30mg
gd, Omeprazole 20mg qd, Pantoprazole 40mg qd, Rabap 20mg qd.
From pharmacokinetic perspective, proton pump ibbib are ideal
drugs, they have a short serum half-life, they emacentrated and
activated near their site of action, and they havkng duration of
action. In contrast to Hantagonists, proton pump inhibitors inhibit both
fasting and meal — stimulated secretion becausg biheck the final
common pathway of acid secretion.

3.4 Mucosal Protective Agents

Sucralfate is a salt of sucrose complexed to sdfadluminium
hydroxide. In water or acidic solutions it formsvecous, tenacious
paste that binds selectively to ulcers or erositmisup to 6 hours.
Sucralfate has limited solubility, breaking andanminium salt. Less
than 3% of intact drug and 0.01% of aluminium is@abed from the
intestinal tract, the remainder is excreted in thees. Sucralfate is
administered in a dosage of 1g four times dailyaprempty stomach.

At present its clinical uses are limited because\dilability of drugs
like the proton pump inhibitors. Its adverse effisctonstipation in 2%
of patients due to the aluminium salt. Because allsamount of
aluminium is absorbed, it should not be used faplamged periods in
patients with renal insufficiency.

SELF ASSESSMENT EXERCISE

Proton Pump Inhibitors are now currently used mttleatment of peptic
ulcer disease, discuss.
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4.0 CONCLUSION

Acid-peptic diseases include gastroesophageal x;efpeptic ulcer
(gastric and duodenal), and stress — related muogssy. In all these
conditions, mucosal erosions or ulcerations arideerwthe caustic
effects of the gastrointestinal mucosa.

5.0 SUMMARY

Drugs used in the treatment of peptic acid diseaseAntacids, b
Receptor antagonists, Proton Pump Inhibitors andddal protective
agents. With the advent of Proton Pump Inhibittass of Antacids, H
Receptor antagonists and mucosal protective ageatseing used.

ANSWER TO SELF ASSESSMENT EXERCISE
Proton Pump Inhibitors.

Five proton pump inhibitors are available for us€hey are

Omeperazole, Lansoprazole, pantoprazole and Esazwpr Doses:
Esomeprazole 20-40mg qd, Lansoprazole 30mg qd, @nele 20mg

gd. Since their introduction in the late 1980s,sthefficacious acid
inhibitory agents have rapidly assumed the majtg for the treatment
of acid peptic disorders. They are now among thetmadely selling

drugs worldwide due to their outstanding efficaayd asafety. The
bioavailability is decreased approximately 50% bgd, hence the drug
should be administered on an empty stomach. Theg aashort serum
half-life, they are concentrated and activated mleair site of action and
they have a long duration of action.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss and give examples ofH2 receptor antagoimigte treatment of
ulcer.

7.0 REFERENCES/FURTHER READINGS
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1.0 INTRODUCTION

Congestive heart failure is said to occur whenhbart can no longer
deliver enough oxygenated blood for tissue metaboliuring exercise
and rest. The syndrome implies myocardial or veular failure since

this  region is responsible for the forceful defiweof blood to the

tissues. Itis estimated that in a given poputatmf people above
50years, 2 to 5 people in every 1000 will be suffigfrom congestive
heart failure. At the age of 60 years, males areewalnerable than the
females.

2.0 OBJECTIVES

At the end of the unit the learner will be able to:

. known the definition of congestive heart failuredaits patho-
physiology
. know the dugs used in the treatment of congesteagthailure

main content.
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3.0 MAIN CONTENT

3.1 Etiology

Congestive heart failure is usually caused by dauagprdiac tissue
which usually decreases its nutritive supply thgrelecreasing its
efficiency. The most important single etiologicalctor of CHF is
hypertension. Hypertensive patients have greask of developing
CHF than any other person. Other conditions that pracipitate CHF
are coronary heart disease, rheumatic heart diseas@cardial
infarction, persistent cardiac arrhythmia, pulmgnaembolism,
emphysema. Valvular deformities, hyperthyroidismd asogenital
cardiac effect.

3.2 Pathology

The pumping actions of the left and right sideshef heart complement
each other to produce a continuous flow of bloodh® body tissues.
There are two main types of heart failures, theHhetrt failure and the
right heart failure. The left heart failure is ma@mmon than the right
heart failure because systemic arterial hypertensibeumatic heart
disease usually affects the left side of the haadt the left heart failure
is the major cause of the right heart failure. Whes amount of blood
entering the heart chambers increase, the cardisclenare stretched
(initial increase) resulting in a more vigorous trantion. However

when the muscle fibres are stretched beyond aariimit, the systolic

tension decreases sharply. During the early phbbeant failure, there
is a reflex activation of the sympathetic autononecvous system.

Several catecholamines including norepivephrine waieased. The
increased contractility (inotropic effect) and heeate (chronotropic
effects) cannot sustain for a long time the failifgpart. The
vasoconstrictive effects of the catecholamines ihe tskin,

gastrointestinal tract, and renal circulation wdlentally decrease
perfusion to these organs. Most patients with cetige heart failure
(CHF) complain of chronic fatigue, weakness, dyspoe exertion or at
rest, orthopnea, paroxysonal, indigestion and swebf the ankle and
feet on physical examination. The physician mayeols tachycandia,
enlarged heart, cyanosis, jaundice, hepatomega&srt murmur and
ceasation of pulse.

3.3 Therapy in CHF
The goal of therapy is to decrease cardiac workiaaekase its output

the overall management includes correction of thewn underlying
disease state (e.g hypertension) bed rest, sodestriction, diet,
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diuretics. The main drugs used in the treatmenClF are digitalis
glycosides and vasodilators.

Digitalis glycosides These are the most important drugs used in the
treatment of CHF. Over 90% of patients sufferingnirthis disease are
being treated with it. This is because digitalisr@ases the mechanical
efficiency of the heart. In CHF patient, having apid beating
hypodynamic, dilated, inefficient myocardium therdtiac out put is
sharply reduced and many of the complications aatemt with this
condition are attributable to the inadequate tigserdusion. Restoration

of cardiac output towards normal is a primary otwecof the treatment

of CHF. Digitalization may more than double thediac output.

Digitalization means the process of administeringaemount of digitalis
preparation sufficient to elicit is achieved with 24 hours it is called
rapid digitalization and the total dose is the towp dose. If it is
achieved within several days it is called slow w@igation and the
maintenance dose is usually employed Average tigateon dose.

Digoxin 1.0 to 1.5 my orally, 0.7 to 1.5 my 1.v Daljis toxicity: The
therapentic index of digitalis relatively narrow kirag toxicity occurs in
about 30% of patients on digitalis and this is apbly very high.
Digitalis preparations available are dioxin, digitg ouabain,
deslanoside Digoxin is the most commonly used myothns.

Adverse effects of digitalis

Toxicity occurs in about 30% of patients on diggahnd this is very
high. For digitalized patients, it is importantkioow their renal status as
impaired renal function will increase the toxicafthe drug. Acid-base
status and electrolytes like potassium, calciung, mragnesium should
be within normal limits. Cardiac toxicities of diglis include
arrhythmias and condiction defects, A.V block, eased aulomaticity
premature ventricular bets and paroxysmal artaahycardia with or
without block. Extracerdiac toxicities ie toxic#ieoutside the cardiac
tissues are anorexia, nausea, vomiting headacheysoiress and
disorientation.

3.4 Diuretics

These are the second most important drugs in gegnient of CHF
because more the 60% of such patients will recigm. It is important
to use diuretics because the kidney normally redpda failing heart.
Diseases like orthopnea, hepatomegaly, and cerdialymwshow that the
kidney is not functioning well. The haemodynamiteets of digitalis do
not make them useful in correcting the clinical ifestation of CHF, so
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diuretics are better used. Combination of two diasecan be used for
better therapeutic outcome. Triamterene or spismiohe may be used
with frusemde or thiazide diuretics with no loss mftassium. Side
effects of diuretic therapy are hyperglycemia, gastestinal
disturbance e.g nausea vomiting and diawloca.

3.5 Vasodilators

Vasodilators are now commonly used in the treatmehtCHF,
vasodilators provide automatic relief from CHF bgcreasing arterial
resistance (after load) to left ventricular outflohey may also
decrease left ventricular congestion preload byr tkienous dilating
properties. Vasodilators are used in advanced GidFaéso in moderate
CHF when the clinician wishes. Vasodilators tha eommonly used
are hydralazine, nitroprusside, prazosin and meisraDther drugs used in
the treatment of CHF are nifedipine, and enalapril.

SELF ASSESSMENT EXERCISE

1 What do you understand by congestive heartr&ilu

2 Congestive heart failure ...
3 List the drugs that are used in treating congesieart failure

-
b
o
d

4.0 CONCLUSION

Hypertension is the single implicated cause of estige heart failure

other causes that may occur are coronary heaskseheumatic heart
disease, pulmonary embolism, thyrotexicois, anaemua cardiac

arrhythmia.

5.0 SUMMARY
The goal of therapy in CHF is to decrease cardiadkwand increase its
output. Drugs used mainly in the treatment of CHié digitalis,

diuretics, vasodilators, others are -calcium chanb&ickers and
angiotensin converting enzyme inhibitors.
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ANSWER TO SELF ASSESSMENT EXERCISE

1. Congestive heart failure is said to occur when lieart can no
longer perform the pumping functions ie when it danger
deliver enough oxygenated blood for tissue metabolduring
exercise and at rest.

2. Drugs used in treating congestive heart failure.

. Digitalis, digoxin, digitoxin, ouabain deslanoside

. Diuretics eg frusemide, triamterene spironolactone

. Vasodilators e.g hydralazine, prazosin nitroprussiditrates

Other: Calcium channel blockers eg nifedipine, ategisin converting
enzyme inhibitors e.g captopril and enalapril

6.0 TUTOR-MARKED ASSIGNMENT

Discuss digitals in the treatment of congestivertiadure.

7.0 REFERENCES/FURTHER READINGS
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1.0 INTRODUCTION

Cardiac arrhythmia is a cardiac rhythm in whicrenormality exists in
the site, frequency or regularly of conduction loé impulse or both.
The term “arrhythmia” (dysrrhymia) is apphed to @up of cardiac
disorders, ranging from mild, asymptomatic sinufighmia to serious,
life threatening ventricular tachycardia and ventiar fibrillation.
Arrhythmia denotes any deviation from the normabtl@c rhythm. The
pacemaker activity must reside in the siuoatriadendSA node), and
must generate impulses with a frequency of 60 @ d€ats per minute.
The impulses in the SA node must be generatedgjatareintervals and
must pass through the normal atrio-ventricular (Adhduction system,
with a normal constant conduction time. When itdoet follow the
stated pattern, cardiac arrhythmia is said to accur

2.0 OBJECTIVES

At the end of the unit, the learner will be able to

. define cardiac arrhythmia
. out line the classes of drugs used in the treatroéntardiac
arrhythmia.
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3.0 MAIN CONTENT

3.1 Etiology

Cardiac arrhythmias can occur because of abnomallse generation,
abnormal impulse conduction or a combination ofhb@ome of the
common causes of cardiac arrhythmia are analomeatongenital
cardiac defects, valvaular diseases (usually rh&anmaorigin), cardiac
enlargement and hypertrophy; endocrine disordershyeotoxicosis,
phaeochromocytoma; vascular disorders ie myocardidhrction,
latrogenic ie drug induced-digitalis, personal ksli¢ excessive tea or
coffee drinking, smoking. There are more causedriegpective of the
causes, the drug therapy is the same. In non plcatatacal
intervention, arrhythmia caused by phaeochromocgtomthe
phaeochromocytoma must be surgically excised whéeone caused by
digitalis, the patient must be advised to stopube of digitalis. Physical
maneuvers, e.g. DC contershock (cardioverson)ficati pacemaker
and supportive measures are also non pharmacoidgregention.

3.2 Pathogenesis

The sign and symptoma of cardiac arrhythmia deenthe underlying

cause. In most cases the patient is unaware ofalim®rmality but

clinical examination or electrocardiogram (ECG)eaals the arrhythmia.
The symptoma with which the patient see the phgsiare inadequate
circulation, like fatigue, dyspnea, shock, syncopmgina, and

myocardial infarction, and those due to abnormgtimm, missed heart
beat and palpitations. The symptom can also be seemumerous

disorders in which cardiac function are perfecthymal. It is therefore

important to physically examine the patient andetiectrocardiogram
investigation (ECG). Physical examination might whenlarged heart,
cardiac murmurs, irregular heart sounds or physgalmination is also
useful in funding the under pulse.

3.3 Therapy
Class | Drugs. Class | drugs are drugs with a membrane stalglizin
effect such as quinidine, procainamide, disopyramitignoeaine,

mexiletine, phenytoin and tocainide. For easy ustdeding this class 1
drugs are divided into two groups.

3.3.1 Class | Drug

(First group) Quinidine, procainamide, disopyrami@ass 1 (second
group) are Lignocaine, phenytoin and mexiletinee Thist group of
class 1 drugs have similar actions on the heatntachanism of control
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of arrhythmia are similar. They all decrease thepsl of phase 4
depolarization thereby reducing the firing frequeraf ectopic foci
allowing the SA node to function as pacemaker. soall therapeutic
doses they do not suppress the automatic actidheoSA node. They
slow down conduction and reduce the frequency attwthe cells ae
responsive to excitation. The antimuscarinic actmhthese drugs
produces arrhythmia in patients with atrial filailbn. Quinidine also
produces hypotension so care should be taken whsradministered.
Quinidune dose: 200 to 600mg every 6 to 8 hrs yprBlocainamide
dose: 500 to 1000mg every 3 to 4 hours orally.

Lignocaine, phenytoin and mexiletin

These anti-arrhythmic drugs suppress the phasepélatezation in
ectopic automatic tissues, but have no signifiedfact on the phase 4
depolarization of sinus nodal cell in therapeutm@entrations. Unlike
guanidine and the first group of drugs they havesigaificant effect on
the membrane responsiveness of the automatic tisshe heart or they
shift the membrane responsiveness curve to theTb# effect is seen
particularly when the membrane responsivenessready depressed.
This group of drugs relieves a sinus block produbgdigitalis over
dosage

Phenytoin: The usual dose is 100mg every 6 howalbyor
Lignocaine: 10 to 50 mg /kg per minute intravengusl

3.4 Class Il Drugs are Beta Adrenoceptor Blockers

Propranolol, metoprolol, nadolol: The three drugsenhsimilar actions
Out of the group, propranolol is the most widelydisNadolol (and
metoprolol) is considered to be cardioselectiveheanormal therapeutic
concerntrations, so does not produce bronchospasiineguently as
propranolol. Their antiarrhythmic actions are da¢hieir ability to block
beta-adrenoceptors and to prevent catecholamines froducing their
effets. Most of their actions can be produced wbatecholamines are
present. Re-entrant arrhythmia which is dependenthe presence of
catecholamines is abolished by the beta blockinigigcof propranolol
at the usual plasma levels.

Propranolol dose: 40 to 1000mg 4 to 6 hourly oratly 1 to 10mg
intravenously.
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3.5 Class lll Drugs e.g Amiodarone

It is not widely used because of its toxicity. lolwngs the APD and
ERP of automatic fibres, an action which is progahbst pronounced
on the atrial fibres. Amiodarone is orally effeethand has a long
elimination half life. If is excreted over a periofl weeks after a single
dose. The major adverse effect is corneal opaeadihg to visual
disturbances. This adverse effect may not be pexntasnd may stop
upon ceasation of therapy. Skin rashes and nauagalso occur.

Under this group we have adrenergic neuron blogkBretylium.

3.6 Class IV Drug

Calcium anlagonists (verapamil, nifedipine) and @s® called calcium
channel blocker. They are mostly used in the therap various
cardiovascular disorders including arrhythmia. Thé&ium antagonists
prevent the entry of calcium into all cells. Théeets are most marked
in SA node and the proximal portion of the A.V Naaled the result is
that the cells in these regions do not depolarieepgrly and the
conduction of impulses is much slower in the AV e@hd this action is
useful in the treatment of various types of supnavieular and AV
nodal tachycardia. Side effects are reduction aeggntion of impulse
generation in the SA node which may lead to SA hddeck and
asystole. It can also cause negative sonotropiecefédnd reduced
peripheral vascular resisttance which can precdgita severe fall in
blood pressure. Dose of verapamil administeredyoréd to 80mg three
times a day or 5 to 10mg intravenously.

SELF ASSESSMENT EXERCISE

1. Name the classes of drugs used in the treatofieatrdiac
arrhythmia and their doses.

S
D, e,
G e e
0
2 What do you understand by cardiac arrhythmia?

3 Cardiac arrhythmia iS=.....coooviiiiiiii e,
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4.0 CONCLUSION

Cardiac arrhythmia is a cardiac rhythm in which @imality exists in
the site, frequency or regularity of impulse forimator in the sequence,
velocity or regularity of impulse formation or ihd sequence, velocity
or regularity of impulse or both.

5.0 SUMMARY

The etology of cardiac arrhythmia vanges from cagérno personal
habits like smoking or excessive coffee or teakinig. Drugs used in
the treatment of cardiac arrhythmia are Quadric capmamide,
disopyramide, lignocaine, phenyron, mexiletive; premolol,
meloprolol, nadiolol; Amiodarone; verapanel andedipine.

ANSWER TO SELF ASSESSMENT EXERCISE

1. a. Class 1 drug groupl qunidine procainamide.
Quinidine:- 200 to 600mg every 6-8hrs class | grdup
Lignocaine, phenyton and mexcletin
b. Group Il Beta adorendeeptor blockers propranolol
metoprolol, nadolol propranolol-40 to 1000mg 4 to 6
hourly, 1 to 10mg IV.

C. Class Ill Amiodarone
d. Class IV calcium antagonist are verapamil, npee
verapamil oral 40-80mg three times a day 5-10Mg |.
2. Cardiac arrhythmia is said to occur when thedexgation from

the normal cardiac rhythm and there is abnormalfityhe site,
frequency, regularity of impulse formation a in teequence,
velocity, or regularity of conduction of impulse, laoth.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss propranolol in the treatment of cardiabwhmia.
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1.0 INTRODUCTION

Angina pectoris is a condition manifested by painthe chest and a
group of symptoms consisting of sudden aches ysl@dhated behind
the sternum.

The pain usually radiate from left shoulder to ligfe arm. The pain may
be mild, severe or excruciating. The pain has #@ndisquality which
compels the patient to stop what ever he is domdy lzold his breath.
The duration of attack is usually three minutegagits that last 30 to 60
minutes is likely to be heart attack or coronarglosion.

2.0 OBJECTIVES

At the end of the unit the learner will be able to:

. define angina pectoris

. outline the three main groups of drugs used inttbatment of
angina pectoris.

3.0 MAIN CONTENT

3.1 Etiology

The basic cause of angina pectoris is the ischddigease) of the

cardiac tissue. Other conditions that cause angmaaddition to
atherosclerosis are embolism, closure of coronatya,o polyarteritis
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nodosa, glant cell arteritis, and coronary art@gss. Hypertension and
valvular heart disease are also implicated in angectoris. Risk factors
that can cause agina pectoris are high serum t¢aadeshypertension,
cigarette smoking, obesity, physical activity, ddlde and male sex.
Precipitating factors are bodily exertion, digestiand other individual
peculiarities.

3.2 Pathology

The quality of pain, location, duration and pret@Epng factor are
essential for diagnosis; relief of pain followingnainistration of nitro-
ghycerine is a useful diagnostic test. History oévious myocardial
infarction or cigarette smoking can help in diageo$n most cases
physical examination does not reveal all that midig present.
Associated disease like hypertension, anemia, arttt a&teriosis might
be found.

3.3 Therapy

Non pharmacological: Reassurance: Many angina rgatigelieve that
they are not going to live long. They must be reess that if they
follow the physcian’s advice on life style, physiexercise, their life
will be prolonged. Amelioration of risk factors:t the patient is a
smoker, he must be advised to stop smoking. PHyaatevity:- Patient
must be educated that rigorous exercise can ptagpangina attack,
therefore patients must be advised to do their cisses slowly. An
exercise programme, based on the results of asstet must be
evolved to increase the cardiac reserve.

3.4 Antianginal Drugs

They are classified into two drugs used to reliagete attacks of angina
pectoris and drugs used to prevent or reduce atiaeks.

Nitroglycerine: This is the oldest and most frequently used daman
nitrate. Its efficacy in the relef of acute angiatthck is well established

that it is considered to be diagnostic. It is veagt acting when given

sublingually. The three groups of drugs used tattamgina are nitrates,
beta receptor antagonists and calcium antagonists.

3.5 Organic Nitrates
Organic nitrates are potent vasodilators. Theirhmmasm of action has
not been well understood. Nitrates produce vasoaiieby stimulation

of cyclic GMP and alteration of the prostaglandistem. Organic
nitrates cause myocardial contractility which affe@ntricular wall
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tension and which relieve angina patents. The mosmmon
Nitrogycerine dose used is 0.4 mg or 0.6mg whicdui$icient to relieve
the angina and less likely to induce headache lmrainpleasant side
effects. Patients should be advised not to takeemihan three
Nitroglycerine (NTG) tablets over a period of 15nmes for a prolong
angina attack. Additional NTG must not be takentha patient may be
having a myocardial infraction. Patients should dolvised to be in
sitting position rather than lying down when takiN@gG tablets because
gravity adds to the venous pooling that must od¢oureduce cardiac
work load. Nitroghycerine lingual spray can alsaused (Ntrolingual).

It is available in a 0.4mg dose — metered canitas an alternative to
NTG sublingual. The use of organic nitrate is terdase the number,
severity and duration of angina attacks. The mesharof action of

organic nitrate is the same as that Nitroglycerine.

3.6 Beta Adrenoceptor Blockers

Beta blockers were introduced in the treatmentngfirsa pectoris in the
early 1970s. It was believed that by decreasinguvbik of the heart and
consequent reduction of myocardial oxygen demarginancould be

relieved. The observation has been sustained bgased use of beta
blockers-propranolol, nadolol, atenolol and pindlolBeta blockers

however, should be used with care in diabetic patiecause it may
mask the symptoms of hyperglycemia. Beta blockexgehnegative

chronotropic and ionotropic effects and this makieem useful in

cardiovascular diseases.

3.7 Calcium Channel Blockers

Calcium channel blockers that are used in the rtreat of angina
pectoris are verapamil, nifedipine and diltiazemald@m channel
blockers reduce myocardial work both directly amdiriectly by causing
vasodilation. They can be vasodilators by redueifigr load, they can
reduce the contraction of the ventricles by dedngagentricle work and
they can produce coronary artery vasodilation. ®iffects of calcium
channel blockers are headache, oedema, hypotens@rstipation,
bradycardea.

SELF ASSESSMENT EXERCISE

1. Define angina pectoris. Which drug is used dmgnostic test to
detect angina pectoris?
ANGINA PECLONIS 1S .ttt ittt e e e e e en e
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2. Drug used as diagnostic test for angina peci®ris...............

3. List the 3 group of drugs used in the treatnoér@ingina pectoris

2 T
D, s
e e e e e e

4.0 CONCLUSION

The main cause of angina pectoris is ischemiaef timyocardium.
When the demand for oxygen by the myocardium exxélee supply,
ischemia occurs leading to pain, metabolic abnaties] left ventricular
dysfunction and electro-cardiographic abnormalities

5.0 SUMMARY

Angina pectoria (meaning pain in the chest) is ati@rized by a group
of symptoms consisting of sudden distinctive paihicl is usually
located behind the sternum. Drugs commonly usdtientreatment are
the organic nitrates, (Nitroglycerne), beta adremme blockers and
calcum channel blockers.

ANSWER TO SELF ASSESSMENT EXERCISE
Angina pectoris is said to occur when there is paithe chest which is
usually located behind the sternum. Drug used agndistic test for

angina pectoris is Nitroglycerine

Group of drug used in the treatment of angina:

1. Organic nitrates including Nitroglycerine anddoacting nitrates

2. Beta adrenoceptor blockers eg propranolol, Nadadnd
Metoprolol

3. Calcium channel blockers eg Nifedipine, verapami

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the drug that is used as diagnostic tradtofeangina pectoris.
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1.0 INTRODUCTION

Hypertension can be defined as a disturbance imbdgnamic function
in which there is persistent abnormal elevation sgktemic blood
pressure, whether it is diastolic or systolic, abdive arbitrary level of
normal pressure of 150/90 mm Hg.

The pressure within the arterial side of the carascular system which
Is essential for blood circulation is termed “blga@ssure”. It is usually
expressed in mm of mercury (Hg) and the most commeithod of

expression is systolic pressure over the diastphlessure. Systolic
pressure is the pressure of blood in the arteriesnwblood is expelled
from the heart during contraction. Diastolic pressis the pressure in
the arteries during the phase of cardiac relaxatBiatistics from life

insurance data clearly indicate that the highersiystolic and diastolic
pressure the greater the mortality rate from caaBoular

complications. It now appears that hypertensioredres a wide variety
of diseases including sudden death, angina, ande aswocardial

infarction, and aortic aneurysm, atherosclerotistalztion of aorta,

strokes and renal failure.
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2.0 OBJECTIVES

At the end of the unit, the student should knowftlewing:

. physiologic control of blood pressure

. diagnosis of hypertension

. basic pharmacology of some antihypertensive agents

. the meaning of hypertensive urgencies and hypeviens
emergencies.

3.0 MAIN CONTENT

3.1 Etiology & Diagnosis of Hypertension

Majority of patients with hypertension have no syomps related to
their blood pressure elevation. When symptoms oteey fall into the
following categories:

a. Those related to increased pressure itself suclheaslaches
(severe form) localized to the occipital region,zziness,

palpitations and easy fatiguability.

b. Those due to underlying disease in cases of ndacy
hypertension e.g polyuria nucturia, and muscle kwess in
primary aldosteronism, weight gain and  postural
dizziness.

3. Those due to hypertensive vascular disease pigtakes,
hematuria, angina pectoris, dyspnea on exertiond an
claudication.

The clinical manifestations and the pathologicablmement of various
organs are as follows:

1. Cerebral: Occipital headache with stiff neck, minor strokes,
Dizziness

2. Vascular: Left ventricular hypertrophy, intermittent clautican

3. Cardiovascular: congestive heart failure, myocardial infarction,

and angina pectoris
4. Ocular retinopathy: Retinal arteriolar narrowing, Pal pilledema
5. Renal: - nocturia, oliguria, polyuria, proteinuria, haeméu
6 Chest: Cardiomegaly, Hypertrophy of pulmonary eéss

Hypertension is usually classified broadly intoezgml (primary) and
secondary hypertension. A small number of patent&sveldp

hypertension as a manifestation of treatable upheyl causes
(secondary hypertension). Majority of cases witlpdrjension have no
discernible underlying causative factor and theaBepts are said to
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have essential (primary, idiopathic) hypertensiiih( the belief that an

increase in blood pressure in these individuals egential to maintain
adequate perfusion of vital organs). Undoubtedily ¢ginoup represents a
spectrum of diseases and includes identified typéssecondary

hypertension.

Heredity: Genetic factors have a role to play ir tbausation of
hypertension as shown by animal and human populatiodies. Most
studies suggest that inheritance is probably nadittfr. Environmental
factors such as increased salt intake, obesityupat®on (sedentary
habits), family size and crowding may be importanthe development
of hypertension.

Other contributory factors: - Age, race, sex, cagi@ smoking, serum
cholesterol, glucose intolerance, weight and peyhpf@asma renin
activity are factors which modify the course ofergfal hypertension.

3.2 Normal Regulation of Blood Pressure

A brief review of the physiology and pathophysiolaaf blood pressure
regulation is essential in order to understandpti@macology of anti-
hypertensive drugs.

Arterial pressure is under tight control that cansty is maintained even
during stress. Arterial pressure is equal to traepet of cardiac output
and peripheral resistance, the reflex mechanissmorssible for control
of blood pressure operate by altering one or bbthevariables.

Bp = TPR x CO where
Bp = Blood pressure, TPR = Total peripheral ressta CO = cardiac
output.

In hypertensive, where the arterial pressure idrotbed at too high a

level, drugs are aimed at modifying control meckars to allow

pressure to reduce to normal. The control of perghresistance occurs
at the arterioles, the control of cardiac outpuinierplay of cardiac

function and extra cardiac determinants of venaisrn, which are

venous capacitance and blood volume.

3.3 Non Pharmacological Intervention

I Relief of stress (where identifiable)
il. Diet low in saturated fat

ii Restriction of sodium intake

\2 Weight loss

V. reduction of alcohol intake
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Vi. Caesation of smoking
vii.  Regular exercise
viii. Behaviour modification

3.4 Basic Pharmacology of Antihypertensive Agents

Considerable progress has been made in the treathdirypertension

with the advent of newer drugs. Some of the newene have better
therapeutic potentials and better patient compéath@an the previous
drugs. For mild forms of hypertension, tranquilzeand or diuretics

without sodium restriction are the first choicedsfigs. In the case of
mild to moderate forms of hypertension, bets blogksuch as

propranolol with thiazide diuretics or labetalolpf@a and beta blockers)
or prazosin remain as agents of monotherapy. Fadenate forms of

hypertension centrally acting agents such as alpkthyl dopa and

clonidine given alone or together with a diuretjgpear to be most
effective in the majority of patients. Prazosin (@pha blocker and

vasodilator) with a diuretic has been shown to poeda better response
in many cases of moderate hypertension. In modévatfactory forms,

hydralazine with a beta blocker and a diuretic lcamsed.

Recently, it has been shown that the angiotensnverting enzyme
inhibitor, captropril, when given with frusemideafective in refractory
cases and has a better benefit to risk ratio.

In hypertensive emergencies drugs such as diazq@daon diuretic

thiazide) are administered as a bolus intravenousty sodium

nitroprusside is given by intravenous infusion @éduce elevated blood
pressure.

All antihypertensive agents act at one or more h&f tour anatomic
control site which are the heart, arteries, veims the kidneys. A useful
classification of these principal regulatory siteneechanism on which
they act. Because of their common mechanisms adrgaairugs within

each category produce a similar spectrum of toggitThe categories
are:

1. Diuretics — lower blood pressure by depleting thdybof sodium
and reducing blood volume.
2. Sympathoplegic agent. — lowers blood pressurerdgucing

peripheral  vascular resistance inhibiting cardiaction and
increasing venous pooling in capacitance vessBtane of
them reduce cardiac out put.

3. Direct vasodlators: which reduce pressure bgximey vascular
smooth muscle thus dilating resistance vesselstandarying
degree increasing capacitance as well?
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4. Angiotensin converting Enzyme inhibitors: theyeduce
peripheral vascular resistance and (potentiallypdb volume.

The fact that these drug groups are by differenthrarism allows the
combination of two more groups with increased effic and in some
cases decrease toxicity.

Adapted from: laragh, J.H et al: The Renin Axis aadoconstriction
volume.

Ref analysis for Understanding ANF treating Renoués and Renal
Hypertension. America journal of Medicine 58: 4197%

3.5 Drugs Altering Sodium and Water Balance (Diurdts)
and Centrally Acting Sympathoplegic

Dietary sodium restriction has been known for mgagrs to decrease
blood pressure in hypertensive patents. With theeaid of diuretics,

sodium restriction was thought to be less importédw there is

general agreement that dietary control of bloodssues is relatively
nontoxic therapeutic measure and may even be piegerSeveral

studies have shown that modest dietary sodiumictstr lowers blood

pressure in many hypertensive individuals.

Diuretics: Diuretics are employed in mild to maater hypertensive
cases and serve as important adjuncts to more tpagents in the
management of patents with moderate to severe teyon. The
useful drug interactions between diuretics and diaretics (synergism)
have valuable clinical advantages. These inclugeréduction of the
antihypertensive drug dosage requirements, madsiigpesby the
decrease in dose related adverse reactions. Sewgrapathetic
depressants (reserpine, guanethidine, methyl depd) vasodilators
(hydralazine, nitroprusside) have the property afistng sodium and
water retention. Thus when each of them is adnaresk simultaneously
with a diuretic. Examples of diuretics are thazidaydrochlorothiazide
(Esidrex). Loop diuretics: frusemide, ethacrynic idac others
spironolactone (Aldactore), traimterene.

Centrally Acting Sympathyoplegic Drugs
Alphamethyl dopa (Aldomet)

The antihypertensive action of methyldopa is on ¢keatral nervous
system as evidenced by the antagonism by the dwodase inhibitors
penetrating the central nervous system. The acisordue to the
metabolic product of methyldopa, known as alpha hylet- nor-
epinephrine which stimulates alpha adrenergic riecepThe peripheral
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action of methyldopa also contributes to its amgryensive effect
giving a reduction in renal vascular resistanceseali peripheral
vasodilation and some reduction in plasma reniiviagt Side effects
include sedation, light sleep, increased rapid m@ement (REM)
sleep, edema, positive Coomb’s test and occasimgraolytic anemia.
Methyl dopa is available as enteric coated tabiin®y, 500mg. It is
also available in 250mg solution for parenteral enistration with
maximum dosage in 24 hours between 2 to 3g.

3.6 Vasodilators e.g Hydralazine (Apresoline)

Hydralazine lowers peripheral vascular resistanceé seduces blood
pressure with an increase in cardiac output bybdw@receptor reflex
mechanism. It directly dilates arterioles by retaxihe arterial smooth
muscle. The baroreceptor effect induces an increastroke volume
and heart rate, together with an increase in myl&aroxygen
consumption. This necessitates the administratiom drug e.g beta
blockers to counteract the cardiac effects. Theotessive effect of
hydralazine is greatly enhanced by the addition aofdiuretic or
propranolol.

Other vasodilators are minoxidil (Loniten) diazcxi(Hypersrtat)

Renin Angiotensin Converting Enzyme Inhibitors

Captopril: 1t is the first orally effective inhilwt of angiotensin
converting enzymes. In mild to moderate hypertensiaptopril is very
effective and in severe forms captopril alone ahva diuretic and/or a
beta blocker usually reduces blood pressure mofectefely then

standard triple therapy (hydralazine 200mg + propia 320mg +

hydrochlorothiazide 100mg).

At present patients not responding to or not toilegathe traditional

antihypertensive therapy are the most suitableeptsti for captopril
treatment.
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THE RENIN -ANGIOTENSIN - ALDOSTERONE HORMONAL SYSTEM AND 1
CONTROL OF BLOOD PRESSURE VIA VASOCONSTRICTION AND BLOOD YOLUME
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3.7 Beta Adrenergic Blockers
Beta blockers are divided into 3 groups:

1. Drugs without, selectivity eg alprenolol, pindigbropranolol
2. Cardioselective drugs e.g Atenolol, metropmigbractolon
3. Drugs with alpha adrenoceptor activity.

Propranolol being the most common of the groupll wbe
discussed

PROPRANOLOL is the drug of choice in many hypertemscases,
Rein release by the kidney is partially under l@eteenergic control and
propranolol therapy reduces plasma renin levekkttively low doses,
and particularly decreases the elevation in reaqiivigy that occurs with
standing or during exercise. eg propranolol is megtcessful in
reducing blood pressure in patents with normal rremissential
hypertension in the dose range of 50mg to 320mglpgr However in
patents with low renin activity, doses of 100 t®2M it exerts an anti-
hypertensive effect.
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Suggested mechanisms of action include a redudtigolasma renin
activity, a reduction in cardiac output, the blod&aof peripheral
adrenergic neurones and interference with barotecep

3.8 Alpha Adrenergic Blockers

Example of alpha adrenergic blockers as phenoxyeimez and

phentolamine. Their actions are similar to thosevagodilators in that
they also cause a reflex increase in heart ratecanttactile force, and
an increase in plasma renin activity. The alphack#os prevent
vasoconstriction in both vascular beds. Posturpehgnsion and erratic
oral absorption limit the usefulness of phenoxylaenine and

phentolamine in the treatment of essential hypsiten

Calcium Channel Blockers

Calcium channel blockers have anti anginal, artighmic properties as
well as antihypertensive properties. They dilatepgberal arteries and
reduce blood pressure. The mechanism of action anterial smooth
muscle cells. Verapamil, diltiazem, amilodipine,candipine and
nifedipine are examples of calcium channel blockershypertensive of
choice considering hemodynamic and pharmacokicéacacteristics.

3.9 Management of Hypertensive Emergencies and
Hypertensive Urgencies

Hypertensive emergencies require immediate hogatadn and
administration of parenteral antihypertensive maiims to reduce
arterial pressure. Effective therapy improves posig arrests the
progression of end-organ damage and reverses symptbsually,
treatment reverses the vascular changes in thareyslows down renal
damage. The crisis situation will determine theitgertensives of
choice, considering hemodynamic and pharmacokirettaracteristics.
If acute left ventricular failure or other seriocsnditions are involved,
antihypertensives like nitroprusside, diazoxideiméthaphan and
labetalol may be used immediately.

In hypertensive urgencies oral antihypertensivalilog regimens may

be appropriate. Captopril, minoxidil, clonidine,daprazosin have been
used to lower blood pressure in hypertensive utigenc
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SELF ASSESSMENT EXERCISE

1. Discuss the calcium channel blockers and thechanism of
action in the treatment of hypertension.

---------------------- and---------- properties.
Mechanisms of action.
They dilate ---------==-m oo
They inhibit ----------== e
2. Non pharmacologic intervention in the treatmarttypertension.

4.0 CONCLUSION

Clinical presentation of the patient will determitiee rate of blood
pressure lowering. This should be individualizedsasemic damage to
the heart and brain can occur following very rdjitlin blood pressure.

In general gradual lowering of blood pressure (SL@anm Hg) every
five to ten minutes is recommended in patients Withertension.

5.0 SUMMARY
Pharmacological classifications of common antihigresives are:

. Sympathoplegic agents e.g Methyl dopa, clonidine.

. Beta recepter blockers e.g propranolol, pindolol.

. Vasodilators e.g hydralazine, diazoxide, nitropidess

. Angiotensin converting enzyme inhibitors e.g captppnalapril,
lisinopril

. Calcium channel blockers e.g nifedipine, verapamil

. Diuretics e.g frusemide, spironolactone.

Two fundamental variables that determine blood suresis the cardiac
output and the total peripheral resistance.
Arterial pressure= Cardiac output x peripheralstasice
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ANSWER TO SELF ASSESSMENT EXERCISE

1. Calcium channel blockers have antianginal, ayshmic and
antihypertensive properties. Examples are verapdilliazem,
amilodipine,

nicardipine and nifedipine.

Mechanisms of action

They dilate peripheral arterioles and reduce blpledsure. They
also inhibit calcium influx into the arterial smboimuscle cells
thereby reducing the blood pressure in the arteries

2. Non pharmacologic intervention in the treatnarttypertension

Relief of stress

Diet low in saturated fat
Restriction of sodium intake
Weight loss

Reduction of alcohol intake
Ceasation of smoking
Regular Exercise
Behaviour modification

S@—Pao oy

6.0 TUTOR-MARKED ASSIGNMENT

Explain by giving examples, the categories of drugsed in the
treatment of hypertension.
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1.0 INTRODUCTION

Chloramphenicol is a potent inhibitor of microbmbtein synthesis by
binding to and interfering with their ribosomesidtsoluble in alcohol
but poorly soluble in water. Chloramphenicol sunete, which is used
for parenteral administration, is highly water +dué. It is hydrolyzed
invivo with liberation of free chloramphenicol. Structuref
chloramphenicol.
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2.0 OBJECTIVES

At the end of the unit the learner will be abléitmw:

. pharmacokinetics and clinical uses of chloramphanic
. pharmacokinetics and clinical uses of tetracyclines
. adverse reactions of chloramphenicol and tetraogsli

3.0 MAIN CONTENT
3.1 Chloramphenicol: Description and Mechanism ofAction

It is a potent inhibitor of microbial protein sye#is. It binds reversibly
to the 50s subunit of the bacterial ribosome. hibris the peptidyl
transferase step of protein synthesis .Chlorampbérs active against
both aerobic and anaerobic gram positive and gregative organisms.
It is active against rickettsiae but not chlamydis®st gram-positive
bacteria are inhibited at concentrations of Lgl/thl, and many gram-
negative bacteria are inhibited by concentratiorfs Od2-5ug/ml.
Haemophilus Influenzae, Neisseria meningitides, and some strains of
bacteroides are highly susceptible ,and for thetaramphenicol may
be bactericidal.

3.2 Pharmacokinetics

The usual dosage of chloramphenicol is 50-100md/Rdter oral

administration, crystalline chloramphenicol is dipi and completely
absorbed. A 1g oral dose produces blood levelsdeivitO and 15a/ml.
Chloramphenicol palmitate is a prodrug that is bijgted in the
intestine to yield free chloramphenicol. The pageait formulation, as
chloramphenicol succinate, yields free chlorampt@nby hydrolysis,
giving blood levels somewhat lower than those aadewith orally

administered drug. After absorption, chloramphehnice widely

distributed to virtually all tissues and body flsjdncluding the central
nervous system and cerebrospinal fluid such thatctncentration of
chloramphenicol in brain tissue may be equal to thaerum. The drug
penetrates cell membrane readily.

3.3 Clinical Uses

Chloramphenicol is no longer used as a systemig drecause of
availability of other effective drugs (e.g. ceplsgdorins), Potential,
toxicity, bacterial resistance for treatment ofeevrickettsial infections,
such as typhus, or Rock Mountain spotted feveghifdren for whom
tetracyclines are contraindicated, i.e. those uBdggars of age. It is an
alternative to ap-lactam antibiotic for treatment of meningococcal
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meningitis occurring in patients who have major dngensitivity
reactions to penicillin or bacterial meningitis sad by penicillin
resistant strains of pneumococci. The dosage i$080Ag/kg/d in four
divided doses. Chloramphenicol is occasionally usgacally in the
treatment of eye infections.

3.4 Adverse Reactions of Chloramphenicol

1. Gastrointestinal disturbances Adults occasionally develop
nausea, vomiting, and diarrhea. It is rare in c¢kiddOral or
vaginal candidiasis may also occur.

2. Bone marrow disturbance Chloramphenicol commonly causes
a dose related reversible suppression of red celliyztion at
dosage exceeding 50mg / kg/d after 1- 2 weeks.stiplanemia
Is a rare consequence of chloramphenicol admitiztrdy any
route. It is iadiosyncratic reaction unrelated twse&l though it
occurs more frequently with prolonged use. It isversible and
can be fatal. Aplastic anemia probably developeria of every
24,000-40,000 patients who have taken chlorampbknic

3. Toxicity for newborn infants: Newborn infants lack an effective
glucoronic acid conjugation mechanism for the deégtian and
detoxification of chloramphenicol. When infants aggven
dosages above 50mg / kg/d the drug may accumuwdatgting in
the gray baby syndrome, with vomiting, flaccidibypothermia,
gray colour, shock and collapse.

4. Interaction with other drugs: Chloramphenicol inhibits hepatic
microsomal enzymes that metabolize several drugh:lies are
prolonged, and the serum concentration of phenytoin
tolbutamide, chlorpropamide, and warfarin are insesl.
Chloramphenicol can antagonize antibacterial drggsh as
penicillins or aminoglycoside.

3.5 Tetracyclines: Description and Mechanism of Action

They are crystalline amphoteric substances of lowixslity. They occur

as hydrochlorides which are more soluble. Tetrangsl hydrochloride

solutions are fairly stable except chlortetracyeliietracyclines chelate
divalent metal ions which can interfere with thebsorption and
activity.

They are broad spectrum bacteriostatic antibiatieg inhibit protein

synthesis. They are active against many gram-pesitbacteria,
including anaerobic, rickettsiae, chlamydiae, myaomas and L-forms:
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and against some protozoa e.g. amoebas. The aetibh@ctivities of

most tetracyclines are similar except strains negain susceptible to
doxycycline or minocycline, drugs that are lessidigptransported by
the pump that is responsible for resistance. Tetlaes enter

microorganisms in part by passive diffusion angant by an energy-
dependent process of active transport.

3.6 Pharmacokinetics of Tetracyclines

Absorption after oral administration is approxintate30% for
chlortetracycline, 60 - 70% for tetracycline, Oxyaeycline,
demeclocycline, doxycycline and methacycline and106% for
doxycycline and methacycline. A portion of an graldministered dose
of tetracycline remains in the gut lumen modifiegestinal flora and is
excreted in the feces. Absorption occurs mainlytha upper small
intestine and is impaired by food (except doxyaeweli and
minocycline);by divalent cations (€aMg *Fe %) or AI**, by dairy
products and antacids which contain multivalentocstand by alkaline
pH. Specially buffered tetracycline solutions arernfulated for
intravenous administration. Tetracyclines are 4%BOund by serum
proteins. Oral dosages of 500mg every 6 hours dfadgcline
hydrochloride or oxytetracycline produce peak blteckls of 4-6ug/ml
200mg dose of doxycycline or minocycline peak le\al

2-4 ug/ml are achieved with a.

3.7 Clinical Uses

Tetracycline is the drug of choice in infectionsthwimycoplasma
pneumoniae. Chlamydiae, rickettsiae, and some spirochetes. They are
used in combination regimens to treat gastric ammtidnal ulcer disease
caused byHelicobacter pylori. They can be used in various gram
positive and gram negative bacterial infectionyiwi infections, if the
organism is not resistant. In cholera, tetracyslimapidly stop the
shedding of vibrios but resistance has appearedhglugpidemics.
Tetracycline effective in sexually transmitted dises. Tetracyclines are
used in the treatment of protozoal infections, éh@se due to
Entamoeba histolytica or plasmodium falciparum. It is used in the
treatment of acne, exacerbation of bronchitis, camty acquired
pneumonia, lyme disease, relapsing fever, leptosigirand some non
tuberculous mycobacterial infections.

The oral dose for rapidly excreted tetracyclineguiealent to
tetracycline hydrochloride is 0.25 — 0.5¢g four tevaily for adults and
20-40mg/kg for children ( 8 years of age and oldéoy severe systemic
infections, the higher dosage is indicated at leaghe first few days.
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3.8 Adverse Reactions of Tetracyclines

Are gastrointestinal i.e nausea, vomiting and diar Bony structures
and teeth i.e they are readily bound to calciumodiéed in newly

formed bone or teeth and this can cause discotoraif teeth. It can
cause liver toxicity, kidney toxicity. Intravenousjection can cause
venous thrombosis. Intramuscular injection can eapainful local

irritation and should be avoided.

SELF ASSESSMENT EXERCISE

1. State the adverse reactions of chloramphenicol.
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4.0 CONCLUSION

Tetracyclines are broad-spectrum bacteriostatithiatits that inhibit
protein synthesis. Chloramphenicol is also a broggectrum
bactercostatic antibiotic that inhibits protein gesis.

5.0 SUMMARY

Tetracyclines and chloramphenicol are bacteriastafitibiotics. They
are active against gram positive and gram negateteria, acrobes and
nonaerobes. They have similar uses but becausetehtal toxicity,
bacterial resistance and availability of other effe antibiotics like
(cephalosporins), chloramphenicol has become aml&tles systemic
drug.
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ANSWER TO SELF ASSESSMENT EXERCISE

1. Adverse reactions to chloramphenicol

a. Gastrointestinal disturbances e.g nausea, vaograind diarrhea.
b. Bone marrow disturbance e.g. aplastic anaemia

C. Toxicity for newborn infants e.g gray baby dsome

d. Interaction with other drugs e.g can antagobe&tericidal drugs

like ampicillin or gentamycin.
2. Uses of Tetracycline

a) Infections with Mycoplasm pneumonia, Chyamdiae rickettsial
and spirochetes can be treated with tetracycline

b) To treat gastric and duodenal ulcer disease causgd
Helicobacter pylori.

C) Various gram positive and gram negative bactenéctions can
be treated with tetracycline.

d) Cholera and sexually transmitted diseases can dasgett with
tetracycline

e) Protozoa infections due tentamoeba histolytica or plasmodium
falciparum can be treated with tetracycline

f) Acne, Pneumonia, bronchitis, relapsing fever camréated with
tetracycline.

6.0 TUTOR-MARKED ASSIGNMENT
Discuss the clinical uses and adverse reactionkletmamphenicol.

7.0 REFERENCES/FURTHER READINGS
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1.0 INTRODUCTION

The basic formula of the sulfonamides and its stmecis similar to that
of para-amino benzoic acid (PABA). Sulfonamides mi@e soluble at
alkaline than at acid pH. Most of them can be preghaas sodium salt,
which are used for intravenous administration.

Sulfonamides can be divided into three major groups

(1) Oral, absorbable;

(2) Oral nonabsorbable

(3) Topical

Trimethoprim, a trimethoxy benzyl pyrimidine, inki# bacterial

dihydrofolic acid reductase about 50,000 times naffieiently than the
same enzyme of mammalian cells.
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2.0 OBJECTIVES

At the end of the unit the learner will be abléitmw:

. pharmacokinetics and clinical uses of sulphonamicesl
trimethoprim

. pharmacokinetics and clinical uses of quinolones

. adverse reactions of sulphonamides, trimethoprimd an
guinolones.

3.0 MAIN CONTENT

3.1 Sulfonamides and Trimethoprim

Mechanisms of action.Sulfonamides: They inhibit ovgth by
reversibly blocking folic acid synthesis. Sulfondes inhibit both
gram-positive and gram-negative bacteriapcardia, Chlamydia
trachomatis and some enteric bacteria such Bscoli, Klebsiella,
Salmonella, Shigella and Enterobacter, are inhibited. Interestingly,
rickettsial are not inhibited by sulfonamides btg atimulated in their
growth. Sodium salts of Sulfonamides in 5% dextrivsgater can be
given intravenously, but except for sulfamethoxazoimethroprim
combinations, which are rarely used. The oral, dizdde sulfonamides
can be classified as short, medium or long actimghe basis of their
half lives. They are absorbed from the stomachsandll intestine and
distributed widely to tissues and body fluids (udihg the central
nervous system and cerebrospinal fluid), placenth fatus. Absorbed
sulfonamides become bound to serum proteins txi@mevarying from
20% to over 90%.

Therapeutic concentrations are in the range of 206-mg/ml of blood.
Peak blood levels are generally occurring 2 — 6r$oafter oral
administration.

Rimethoprim: pharmacokinetics: Trimethoprim is Ugugiven orally,
alone or in combination with sulfamethoxazole, tladter chosen
because it has a similar half life. Trimethoprinmfamethoxazole can
also be given intravenously.

Trimethoprim is absorbed efficiently from the gadadistributed widely
in body fluids and tissues, including cerebrospifiaids. Because
trimethoprim is more lipid-soluble than sulfamethagle, it has a larger
volume of distribution than the latter drug. Whepdtt of trimethoprim
is given with 5 parts of sulfamethoxazole (thecaiti the formulation),
the peak plasma concentrations are in the rati@, Which is optimal for
the combined effects of these drugs in vitro. Ab66t70% of each
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participant drug is protein bound, and 30-50% @& #ulfonamide and
50-60% of the trimethoprim are excreted in the einmthin 24hours.
The dose should be reduced by half for patientsh wteatinine
clearances of 15 to 30 ml/min. Trimethoprim has enantibacterial
activity in prostatic and vaginal fluids than maather antimicrobial
drugs.

Clinical uses of Sulphonamides

Sulphonamides are infrequently used as single agefiiey were
formerly the drugs of choice for infections such Rrgeumocystitis
jirovecii (formerly P carinii) pneumonia, toxoplasmosis, norcadiosis
and occasionally other bacterial infections.Thewehdeen largely
supplanted by the fixed drug combination of trinogthm
sulfamethoxazole (e.g septrin). Many strains ofmierly susceptible
species, including meningococci, pneumococci,  streptococci,
staphylococci and gonococci are now resistant. Sulfonamides can be
useful for treatment of urinary tract infectionsediio susceptible
organisms and in other special clinical situations.

(@) Oral absorbable agents:- sulfisoxazole and sulfaox@izole are
short to medium acting agents that are used exellysto treat
urinary tract infections. The usual adult dosage 1 of
sulfisoxazole four times daily or 1g of sulfamethagle two or
three times daily

(b) Oral non absorbable agent. sulfasalazine {dakosul
fapyridine) is widely used in ulcerative colitistentis and other
inflammatory bowel disease.

(c) Topical agents: Sodium sulfacetamide ophthalsotution or
ointment is effective treatment for bacterial comgtivities and as
adjunctive therapy for trachoma.

Clinical uses of Trimethoprim:

(@)  Trimethoprim can be given alone (100mg twicailyd in
acute urinary tract infection (oral trimethoprim)

(b)  Oral trimethoprim —sulphamethoxazole e.g (osa&ptrin): A
combination of trimethoprim-sulfamethoxazole is eefive
treatment for Pjiraveci pneumonia, shigellosis, systematic
salmonella infections (caused by ampicillin or chlphenicol
resistant organisms), complicated urinary tractedtibns,
prostatis, some non tuberculosis mycobacterialctidas, and
many others .It is active against many respirat@gt pathogens
including the pneumoccocus haemophilus species, Moraxella
catarrhalis, and Klebsiella pneumoniae (but not Mycoplasma
pneumoniael), making it a potentially useful alternative
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lactam drugs for treatment of upper respiratorgttiafections.
Two double strength tablets (trimethoprim160 mg splu
sulfamethoxazole 800g) given every 12 hours is c#ffe
treatment for urinary tract infections and prostati

(c) Intravenous trimethoprim sulfamethoxazole golut of the
mixture  containing 80mg trimethoprim plus 400mg
sulfamethoxazole per 5ml diluted in 125ml of 5% toese in
water can be administered by intravenous injecbwar 60-90
minutes. It is used to treat moderately severe ¢vere
pneumocystis pneumonia.

(d) Oral pyrimethamine with sulfonamide pyrimethami and
sulfadiazine have been used for treatment of legshasis and
toxoplasmosis. In falciparum malaria, the combati of
pyrimethamine with sulfadoxine (fansidar) has besployed.
Adverse reactions of Sulphonamide and Trimethoprim

Sulfonamides and their derivatives are cross al@g The most
common adverse effects are fever, skin rashes|iaxie dermatitis,

photosensitivity, urticaria hematuria, Stevens-3oimn syndrome,
although less uncommon, stomatitis, conjunctivitigrthritis,

hematopoetic disturbances, hepatitis and rarelyaptarities nodosa and
psychosis.

The adverse reactions of trimethoprim are megasticlaanaemia,
leukopenia, and granulocytopenia, nausea, vomitidgjg fever,
vasculitis, renal damage and CNS disturbance ocmcaky occur.
Patients suffering ftom AIDS and Pneumocystis pnanim have a
particularly high frequency of untoward reactiores trimethoprim-
sulfamethoxazole especially fever, rashes, leukaperdiarrhea,
elevations of hepatic amino tranferases, hyperkalelmyponatremia.

3.2 Fluoroquinolones

Description and Mechanism of action. They are actgainst a variety
of gram-positive and gram-negative bacteria. Flganoolones were
originally developed because of their excellentvégt against gram-
negative aerobic bacteria, they had limited agtisgainst gram positive
organisms. Several newer agents have improveditgctigainst gram-
positive cocci. Norfloxacin is the least active tbe fluoroquinolones
against both gram-negative and gram-positive osgasii Ciprofloxacin,
enofloxacin, ofloxacin and pefloxacin comprise acasel group of
similar agents possessing excellent gram-negatitreity and moderate
to good activity against gram-positive bacteria.ir@lones block
bacterial DNA synthesis by inhibiting bacterial eagopmerate 11 (DNA
gyrase) and topoisomerate IV. Inhibition of DNA ase prevents the
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relaxation of positively supercoiled DNA that isquered for normal
transcription and replication.

Inhibition of topoisomerate IV interferes with seg@on of replicated
chromosomal DNA into the respective daughter celiging cell
division.

3.3 Pharmacokinetics

After oral administration the fluoroquinolones arweell absorbed
(bioavailability of 80-95%) and distributed widely body fluids and
tissues. Serum half lives range from 3 hours (omdtin and
ciprofloxacin) up to 10 (pefloxacin and fleroxacimr longer

(sparfloxacin). The relatively long half lives ofeviofloxacin,

moxifloxacin, sparfloxacin and trovofloxacin pernoihce-daily dosing.
The pharmacokinetics of ofloxacin and levofloxaaie identical. Oral
absorption is disturbed by divalent cation inclggdithose in antacids.
Serum concentrations of intravenously administeied)s are similar to
those of orally administered drugs. Most fluoroglames are
eliminated by renal mechanisms, either tubularetemr or glomerular
filtration.

3.4 Clinical Uses of Fluoroquinolones

Fluoroquinolones are effective in urinary tracteictions even when
caused by multidrug — resistant bacteria psgudomonas. Nofloxacin,
400mg, ciprofloxacin 500mg and ofloxacin 400mg givarally twice
daily are all effective. These agents are alsoctffe for bacterials
diarrhea caused byshigella, salmonella, toxegenic E.coli or
campylobacters. Fluroquninolones (except norfloxacin, which does
achieve adequate systemic concentrations) have begrioyed in
infections of soft tissues, bones and joints andira- abdominal and
respiratory tract infections, including those calday muiltidrug-
resistance organisms such apseudomonas and entrebacter.
Ciprofloxacin and ofloxacin are infective for gomaci infection,
ciprofloxacin is occasionally used for treatment taberculosis and
atypical mycobacterial infections. Fluoroquinolonbave not been
routinely recommended for the treatment of pneumamd other upper
respiratory tract infections.

3.5 Adverse Reactions of Fluoroquinolones
Fluoroquinolones are extremely well tolerated. Theshtommon effects
are nausea, vomiting, and diarrhea. Occasionaéigdache, dizziness,

insomnia, skin rash, abnormal liver function depel8parfloxacin may
prolong QT. interval. Fluoroquinolones may damagengng cartilage
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and cause an arthropathy, thus, they are not mlytrecommended for
use in patients under 18 years of age.

SELF ASSESSMENT EXERCISE

1. What are the mechanism of Action and Clinicaled)sof
Sulfonamides?

(@) Mechanism of action ............ccoviiiiiiiiii
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2 (@) What are the clinical uses of Fluoroquinel®n
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(b)  State the adverse reaction of Fluoroquinolones.
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4.0 CONCLUSION

Sulfonamides are not frequently used as single tagdimey are now
usually combined as trimethoprim-sulfamethoxaz®leey are used for
infections caused by Pneumocystitis jirovecii, pneumonia,
toxoplasmosis, and norcardiosis. Fluoroquinolones active against
gram positive and gram negative organisms.

5.0 SUMMARY

Sulfonamides can be oral absorbable, oral non bhbte or topical.
They are useful for the treatment of urinary triséections ulcerative
colitis, enteritis and as ophthalmic solution toe theye. The
fluoroquinolones are active against gram positine gram negative
bacteria. They are useful in urinary tract infeaipbacterial diarrhea,
soft tissues, bones and joints, intra abdominal eespiratory tract
infections.
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ANSWER TO SELF ASSESSMENT EXERCISE

1. Mechanism of action of sulfonamides. They inhidpiowth by
reversibly blocking folic acid synthesis.

They inhibit both gram positive and gram negativactbria,
Nocardia, Chlamydia trachomatis, and some protozoa.

b) Uses of Sulfonamides

(a)

(b)
()

(d)

(b)

Sulfonamide combination is used in treating malarig
pyrimethamine and sulfadoxine

Urinary tract infections

Ulcerative colitis, enteritis, and other inflammatdowel

disease

Sodium sulfonamide ophthalmic solution or ointment
effective treatment for bacterial conjunctivitis daras
adjunctive therapy for trachoma.

Clinical uses of Fluoroquinolones

a. Urinary tract infections

b. Bacterial diarrhea caused Bljigella, Salmonella

C. Soft tissues e.g bones, joints, intra-abdominal and
respiratory tract infections.

d. Tuberculosis...

Adverse reactions of Fluoroquinolones

I Nausea, vomiting

il. Headache, dizziness
ii. Skin rash

\V2 Insomnia

6.0 TUTOR-MARKED ASSIGNMENT

What are the clinical uses and adverse reactiofls@quinolones.
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1.0 INTRODUCTION

The penicillins are classified @s Lactam drugs because of their unique
four-membered lactam ring. They share features bénustry,
mechanism of action, pharmacologic and clinical eeff and
immunologic characteristics with cephalosprins, oplmactams,
carbapenems, anfl-Lactamase inhibitors, which also afelLactam
compound. All penicillins have the basic structure.

They possess a thiazolidine ring (A) is attached ge Lactam ring (B)
that carries a secondary amino group (RNH-). Strattintegrity of the
6-amino penicillanic acid nucleus is essentialtha biologic activity of
these compounds. If theg- Lactam ring is enzymaticallycleaned by
bacterial - Lactamases, the resulting product, penicilloic atétks
antibacterial activity.

2.0 OBJECTIVES

At the end of the unit the learner will be abl&kimw:

. the mechanism of action of penicillins and cephaboms
. clinical uses of penicillins and cephalosporins
. pharmacoknetics of penicillins and cephalosporins.
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3.0 MAIN CONTENT

3.1 Classification of Penicillin

The attachment of different substituents to 6-ampamicillanic acid
determines the essential pharmacologic and anéibactproperties of
the resulting molecules.

Penicillins are classified into three.

(1) Penicillins (e.g. PenicilinG) They have the gresatactivity
against gram-positive organism, gram-negative ¢@ea norng-
Lactamases producing anaerobes. They have litiltg@gainst
gram-negative rods. They are susceptible to hyd®lpy -
Lactamases.

(2) Antistaphylococcal penicillins (e.g. naficillin) €lg are resistant

to Staphylococcl g- Lactamases. They are active against

Staphylococci and streptococci but inactive aga@mterococci,
anaerobic bacteria and gram-negative cocci and rods

Extended spectrum penicillins (ampicillin and thetigseudomonal
penicillins). These drugs retain the antibactesigkctrum of penicillin
and have improved activity against gram-negati@anism but they are
destroyed by- Lactamases.

3.2 Mechanism of action

Penicillins inhibit bacterial growth by interferingith a specific step in
bacterial cell wall synthesis. The cell wall isigid outer layer that is
not found in animal cells. It completely surrountte cytoplasmic
membrane maintaining the shape of the cell andemtawy cell lysis

from high osmotic pressure. The cell wall is congub®f a complex
cross-linked polymer, peptidoglycan (murein, muguje). The

polysaccharide contains alternating amino sugaiacélylgluco samine
and N-acetylmuramic acid. A five amino-acid pepiisiénked to the N-
acetylmuramic acid sugar. The exact mechanism nssiple for cell

death is not completely understood but autolysbegterial enzymes
that remodel and break down cell wall, are involvBenicillins and
cephalosporins are bactericidal only if cells acéively growing and
synthesizing cell wall.
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3.3 Pharmacokinetics

Absorption of orally administered drug differs digafor different
penicillins, depending in part on their acid stépidnd protein binding.
Methicillin is acid labile and gastro intestinalsaipption of nafcillin is
erratic, so neither is suitable for oral administra Dicloxacillin,
ampicillins are acid stable and relatively well atteed producing serum
concentration in the range of 4-8 ug/ml followin@08ng oral dose.
Absorption of most oral penicillins (amoxicillin img an exception) is
impaired by food, and the drugs should be admirasteat least 1-2
hours before or after a meal.

After parental administration absorption of moship#lin is complete
and rapid. Administration by the intravenous rost@referred because
of irritation and local pain produced by the inttegaular injection of
large doses. Serum concentrations 30minutes afterineavenous
injection of 1g of penicillin (equivalent to appimately 1.6 million
units of penicillin G) are 20-50 ug/ml. Only a ftan of the total drug
in serum is present as free drug, the concentratioaf which is
determined by protein binding. Highly protein-boupdnicillins (e.g.
nafcillin) produce lower levels of free drug in ger than less protein-
bound penicillins (e.g. penicillinG, ampicillin)rétein binding becomes
clinically relevant, when the protein-bound fraatics approximately
95% or more. Penicillins are widely distributed ody fluids and
tissues with few exceptions. They are polar molesuland the
concentration within cells is less than in extradat fluids. Benzathine
and procaine penicilins are formulated to delayogtiton, resulting in
prolonged blood and tissue concentrations. Peniaibncentrations in
most tissues are equal to those in serum. It iseée@ into sputum and
milk to levels 3-15% of those present in the serBemetration into the
eye, the prostate, and the CNS is poor.

3.4 Clinical Uses

Penicillins G is the drug of choice for infectiocesused bstreptococci,
meningococci, enterococci, penicillin susceptiblgpneumococci, non -
Lactamase producingtaphylococci, Treponema pallidium and many
other spirochetesClostridum species,actinomyces and other gram
positive rods and nofi-Lactamase producing grm negative anaerobic
organisms.

Penicillin G (iv) Adult Dose 1-4muq 4-6h, Cloxaaill250mg — 500mg
4-6hr, Nafcillin IV 1-2g 4-6h, Oxacillin IV 1-2 gd-6h, Amoxicillin
250mg — 500mg tid, Amoxicillin/Potassium Clavunaf@/125 bid, tid
Pperacillin IV 3-4g 4-6h,

Ticarcillin IV3g 4-6h
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Adverse reactions: Most penicillin are non toxicpghof the serious
adverse effects are due to hypersensitivity

3.5 Cephalosporin

Cephalosporins are similar to penicillins chemigalh mechanism of
action, and in toxicity. Cephalosporins are moablet than penicillins

to many bacteriap-Lactamases and therefore usually have a broader
spectrum of activity. Cephalosporins are not actgainst entrecocci
and lesteria monocytogenes. It has the first, sthctmrd and fourth
generation.

First generation:.  The group includes cefadroxil, fazelin,
cephalotin, cephapirin and cephrodine. These dargsactive against
grain-positive  cocci, including preumococci, streptococci and
staphylococci Escherichia coli, Klebsiella pneumoniae and Proteus
mirabilis but activity againstP.aeruginosa, indole-positive proteins,
enterobacter, Serratia marcescens, citrobacter, and acinetobacter is
poor. Anaerobic cocci (e.geptococcis, peptostreptococcus) are usually
sensitive, buB fragilisis not.

Second generation cephalosporins are cefaclormeefdole, cefonicid,
cefuroxime, cefproxil, loracarbef and ceforanidbeey are active against
organisms affected by first generation and in aaolditthey have
extended gram negative coverage.

Third generation agents include cefoperazone, aeifué, ceftazidime,
ceftrizoxime, ceftriaxone, cefixime, cefpodoximeroxeril, ceditoren,
pivoxil, ceftibuten, and moxalactam. The major teas of these drugs
except (cefoperazone) are their expanded gramdimegedverage and
the ability of some to cross the blood-brain bastiéen addition to the
gram-negative bacteria inhibited by other cephaasp, third
generations are active agairSitrobacter, Serratia marcescens, and
providencia (though resistance can emerge during treatment of
infections caused by these species due to seledfiomutants that
constitutively produce cephalosporinase).

They are also effective againptLactamase — producing strains of
haemophilus andneisseria.

Fourth generation cephalosporins: cefepime is am@ke of a so called
fourth-generation cephalosporins. It is more rasisto hydrolysis by
chromosomal- Lactamases (e.g. those produced by enterobactdr) an
some extended-spectrumr Lactamases that inactivate many of the
third-generation cephalosporins.
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It has good activity againsPacruginosa, Enterobacter-riaceace, S

aureus, andS pneumoniae. It is highly active againgtaemophilus and
Neisseria. In animal models of menningitis, it penetratesllweto

cerebrospinal fluid. It is cleared by the kidneysl das a half-life of 2
hours.

3.5 Adverse Effects of Cephalosporins

Cephalosporins are sensitizing and may elicit @etaof reactions that
are identical to those of penicillins i.e. anapkigafever, skin rashes,
nephritis, granulocytopenia, and haemolytic anel@@ne patients that
have penicillin allergy may tolerate cephalospobasause the chemical
nucleus of cephalosporins is quite different frévattof penicillin.

SELF ASSESSMENT EXERCISE

1. Name four different examples of penicillins asthte their
mechanism of action.

oo oo

Mechanism of action

2. State 3 third generation cephalosporins, what be& adverse
reactions.

dverse reactions of cephalosporins are -----——-------------

>0 oo

4.0 CONCLUSION

Antimicrobial agents are of great importance in erodmedicine. They
can be used for many infections and death threajediseases using
some tablets or capsules or injections.
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5.0 SUMMARY

Penicillins are classified into three groups

. Penicillins (e.g. Penicillin G). These have theafest activity
against gram-positive organisms, gram-negative icacx non-
B- Lactamases producing anaerobes.

ANSWER TO SELF ASSESSMENT EXERCISE

Penicillin G

1. a
b. Oxacillin
C
d

Amoxicillin
Ticarcillin

Mechanism of Action: Penicillins inhibit bacterigtowth by interfering
with a specific step in bacterial cell wall syntiseAutolysis, bacterial
enzymes that remodel and breakdown cell wall arelved.
2. 3 third generation cephalosporins

a. Cefotaxime

b. Ceftazidime

C. Ceftriaxone

Adverse reactions of cephalosporins are anaphyléeier, skin rashes,
nephritis, granulocytopenia and haemolytic anemia.

6.0 TUTOR-MARKED ASSIGNMENT
Discuss the first and third generation’s cephalaggo

7.0 REFERENCES/FURTHER READINGS
Bertram G. KatzungBasic and Clinical Pharmacology, 204, 734

Centers for Disease Control and Prevention: Vancimyresistant
Saphylococcus aureus-Pennyslvania, 2002, JAMA 2002, 288.

New HC: Antistaphylococcal Penicillins. Med Clin ftflo Am 1982;
66:51.

Spratt B.G.: Resistance to Antibiotics Mediated Target Alterations.
Science 1994:264:3809.
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1.0 INTRODUCTION

Viruses are obligate intracellular parasites, theiplication depends
primarily on synthetic processes of the host ¢all. antiviral agent to be
effective, they must either block viral entry indoexist from the cell or
be active inside the host cell as a corollary. Nteive inhibitors of
virus replication may interfere with host cell feiomn and produce
toxicity. Research in antiviral chemotherapy beganhe early 1950s,
when the search for anticancer drugs generatedaevev compounds
capable of inhibiting viral DNA synthesis. The twiost generation
antivirals 5- indodeoxyuridine and trifluorothynmeéi had side effects
(i.e they inhibited host cellular as well as vidMA) that rendered them
too toxic for systematic use. However, both areaie when used
topically for the treatment of herpes keratitis.cB& research has
focused on the identification of agents with greaectivity, involve
stability and lack of toxicity. Selective antiretial agents that inhibit
critical HIV- 1 enzymes such as reverse transcsgptar the protease
required for final packaging of the viral partidlave become available.
In many viral infections, replication of the virpgaks at or before the
manifestation of clinical symptom
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2.0 OBJECTIVES
At the end of the unit the learner will be abléitmw:

. the agent used in treating viral infections
. the antiretroviral agents used in treating HIV/AIDS

3.0 MAIN CONTENT

3.1 Agents Used to Treat Herpes Simplex Virus (HSV)&
Varicella Zoster Virus (VZV) Infections

Three oral agents used for the treatment of HSV\&M infections are
acyclovir, valacyclovir and famciclovir. They hatree same mechanism
of action and similar indication for clinical usehey are well tolerated.
Acyclovir is the most extensively studied and tmycanti-HSV agent
available for intravenous use in the United St&egclovir is an acyclic
guanosine derivative with clinical activity againdSVv, HSV-2, and
VZV. Viral activity against Epste- Barr virus, Cymegalovirus and
human herpes virus- 6 is present but comparatwegker. Ancylovir
requires three phosphorylation steps for activatiiis converted first to
the monophosphate derivative by the virus spetiiffmidine kinase and
then to the di- triphosphate compounds by the ke#tlar enzymes.
Acyclovir triphosphate inhbits viral DNA syntheslsy competitive
inhibition with deoxy GTP for the viral DNA polymase, resulting in
binding to the DNA template as an irreversible ctarp and chain
termination following incorporation into the virBINA.

The bioavailability of oral acyclovir is 15-20% ansl unaffected by
food. The half-life is about 3 hours in patientshnanuria. Ancyclovir is
readily cleared by hemodialysis but not peritongialysis. Acyclovir
diffuses into most tissues and body fluids to pomaliconcentrations
that are 50-100% of those in serum. Cerebrospiual concentrations
are 50% of serum values. Oral acyclovir is usedptimary genital
herpes. Intravenous acyclovir is the treatment lobice for herpes
simplex encephalitis HSV or VZV infections. In immacompromised
patients with zoster, intravenous acyclovir reduties incidence of
intraveneous and visceral dissemination. Topicgtlawir is much less
effective than oral therapy for primary HSV infexti Resistant to
acyclovir can develop in HSV or VZV through alteoat in either the
viral thymidine kinase or the DNA polymerase. Irifeas that are
clinically resistance to acyclovir have been regport in
immurocompromised host. Adverse reactions incluggsea, chateaus,
and headache. Tremors, delirium, seizures are umoonand may not
occur if there is adequate hydration and avoidavfceapid infusion
rates.
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3.1.1 Agents used to Treat Cytomegalovirus (CMV) liections

Ganciclovir is an acyclic guanosine commonly used treat
cytomegalovirus (CMV) infections. Gancuvir has tneactivity against
CMV, HSV, VzV, EBV, and HHV-8. Its activity again&€MV is up to
100 times greater than that of acyclovir. Ganciclomay be
administered intravenously, orally or via intra@uimplant. The half
life is 2-4 hours with normal renal function. Gaslovir is readily
cleared by haemodialysis. The bioavailability odlaganciclovir is poor
(6-9% when taken with food). Intravenous gancialdwas been shown
to delay progression of CMV retinitis in patientdtiwaids when
compared with no treatment. Dual therapy with fosea and
ganciclovir has been shown to be more effectiveelaying progression
of retinitis than either drug administered alorfeugh side effects are
compounded. Intravenous ganciclovir is also usetigat CMV colitis
and esophagitis. Oral ganciclovir is indicated foevention of end
organ CMV disease in AIDS patients and as maintemdherapy of
CMV retinitis following induction. Sporadic cases @anciclovir
resistant CMV infection have been reported sinee itliroduction of
ganciclovir in the late 1980s.Clinical manifestatianay include
progressive disease or prolonged viremia. Untiéndly majority of the
resistant cases were in patients with AIDS recgiyarolonged therapy,
with ganciclovir. The most common side effects, emeommon with
intravenous administration than oral, is myeloseppion particularly
neutropenia.

3.2  Antiretroviral Agents

A large and increasing number of anti- retrovirgemts are currently
available for treatment of HIV- infected patients

Examples are Abacavir -300mg bid, Delavidine 40QmgLamivudine
150mg or 300mg qgid depending on weight nevirapid@n2y bid. When
to initiate therapy is controversial but it is inm@nt that monotherapy
with any one agent should be avoided because afigkd for maximal
potency to durably inhibit virus replication and &void premature
development of resistance. A combination of agésighly Active Anti
Retroviral Therapy HAART) is usually effective irducing plasma
HIV RNA and in gradually increasing CD.4 cell cosirgarticularly in
antiretroviral — naive patients.

Also important in selection of agents is optimiaatiof adherence,
tolerability and convenience. Many patients witimiately experience at
least one treatment failure, close monitoring eéivioad and CD4 cell
counts is critical to trigger appropriate changetherapy the correct use
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of drug resistance testing is very important irestthg an alternative
regimen for a patient who is not responding toapgr

Nucleoside Reverse Transcriptase Inhibitors (NRTIS) The NRTIs
act by competitive inhibition of HIV-I reverse trsgriptase and can also
be incorporated in to the growing viral DNA chaindause termination.
Each requires intracytoplasmic activation as altegyphosphorylation
by cellular enzymes to the triphosphate form, niaste activity against
HIV-2and HIV-I. The adverse reactions of NRTIs” daetic acidemia,
severe hepatomegaly with steatosis. Other NRTIS ZAdevudine,
Didanosine, Lamivudine Zalcitabine, Stavudine, Adbac Non-
nucleoside Reverse Transcriptase Inhibitors (NNRTf& Nevirapie,
Delarvirdine, Efavirenz.

3.3 Treatment of HIV Infected Individuals Importance of
Pharmacokinetics

Patients who have HIV are frequently taking muéiphedication,
including combinations of antiretroviral agentspginylaxis or treatment
for opportunistic infections, and opioid pain medions or methadone
for maintenance therapy, because of this, the piaysicaring for an
HIV infected patient must have knowledge of climiefficacy, adverse
reactions, emergence of resistance and basic phekmatics. For
example an HIV infected patient receiving Gancialdor treatment of
cytomegalovirus retinitis may be unable to toleratencomitant
therapies with the potential for additive myelosiggsion, including
Zidovudine, Ribavirin or the interferons.

Prescription of Abacavir may be complicated by taet that alcohol
decreases the AUC of Abacavir by 14%, the patiGwoulkl be made
aware of this potentially harmful interaction.

SELF ASSESSMENT EXERCISE

Name 4 Antiretroviral Agents used in the treatmarit|\V/AIDS and
their doses

Antiviral agent Doses

cooTw
1
1
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4.0 CONCLUSION

Viruses are obligate intracellular parasites whosgication depends
primarily on synthetic processes of the host detitent inhibition of
viral replication may be of clinical benefit in dmic illness such as HIV
infection or viral hepatitis

5.0 SUMMARY

A combination of agents (highly active antiretraitherapy HAART)
Is usually effective in reducing plasma HIV RNA & and in gradually
increasing CD4 cell counts, particularly in antioeiral naive patients.
Antiretroviral agents include Nucleoside reversmscriptase inhibitors
(NRTLS)

Nucleotide Inhibitors, Non Nucleoside Reverse Tcaipsase Inhibitors
and others

ANSWER TO SELF ASSESSMENT EXERCISE

Antiviral Agents Doses
a. Abacavir 300mg bid
b. Delavidine 400mg tid
C. Lamivudine 150mg / 300mg qid
d. Nevirapine 200mg bid

6.0 TUTOR-MARKED ASSIGNMENT
Discuss the antiretroviral agents.

7.0 REFERENCES/FURTHER READINGS

Baker D.E.Pegylated Interferons. Rev. Gasteroeniesarder 2001,
1: 87.

Bertram G. Katzung, Basic & Clinical. Pharmacologyinth Edition
2004, 801-818.
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1.0 INTRODUCTION

The increased use of broad spectrum antimicrobiatsjances in
surgery, cancer treatment and HIV epidemic haveeased human
fungal infections. Pharmacotherapy of fungal disedsas been
revolutionized by the introduction of the relatiyelon-toxic oral azole
drugs and the echinocandins. Combination therapgiisg reconsidered
the new formulations of old agents are becomingilaba the
appearance obzone resistant organisms, as well as the rise in the
number of the patient at risk of mycotic infectionas created new
challenges. Antifungal drugs are classified intstegnatic drugs (oral or
parentral) for systematic infections oral drugs fmucocutaneous
infections and topical drugs for mucocutaneouscindas.

2.0 OBJECTIVES

At the end of the unit the learner will be abl&kimw:

. understand the three categories of antifungal drugs
. know the pharmacokinetics of antifungal agents
. know the specific uses of antifungal agents.
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3.0 MAIN CONTENT

3.1 Amphotercin B

Amphotericin A and B are antifungal antibiotics guoed by
Septomyces  Nodosus  .Amphotericin = A is not  used
clinically. Amphotelicin B is an amphoteric polyeneacralide it is
nearly insoluble in water. Several new formulatiohave been
developed in which amphotericim B is packaged ilpal-associated
delivery system.

Pharmacokinetics: - Amphotericin B is poorly absatbfrom the

gastrointestinal tract. Oral amphotericin B is tleffective only on fungi

within the lumen of the tract and cannot be used tfeatment of

systematic disease. The drug is more than 90% bdundserum

proteins, it is mostly metabolized and some ampiuiteB excreted

slowly in the urine over a period of several dayise serum half-life is

approximately 15 days. The drug is widely distrézltin most tissues
but only 2-3% of the blood level is reached in beospinal fluid, thus

occasionally necessitating intrathecal therapyckmtain type of fungal
meningitis. Amphotercin B is selective in its fuagial effect because it
exploits the different in lipid composition of fualgand mammalian cell
membranes. Ampatericin B combines avidly with Igiergosterol)

along the double bound rich side of its structure associate with water
molecules along the hydroxyl- rich side.

This amhipathic characteristic facilitates poreniation by multiple

amphotericin molecules, with the lipophilic portsoaround the outside
of the pore and the hydrophilic region lining tinside. The pore allows
the leakage of intracellular and macromoleculesnmadly leading to

cell death. Some binding to human membrane stedokss occur,

probably accounting for the drugs’ prominent totyici Adverse

reactions of amphoteicin B include fever, chills,usole spasms,
vomiting, headache, renal damage.

Amphotericin B has activity against yeasts inclgd®andida albicans
and Cryptococcus neoformans, Histoplasma capsulatum. It is the drug
of choice in nearly all life threating mycotic irckgons.

3.2 Ketoconazole
It is the first oral azole introduced in to cliniasse. It is distinguished
from triazoles by its greater propensity to inhabitammalian

cytochrome P450 enzymes, i.e it is less selectwdungal P450 than
are the newer azoles, Ketoconazole (Nizoral) isla@ve as a cream for
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topical treatment of dermatophytosis and candigiasid as a shampoo
for the treatment of seborrheic dermatitis.

3.3  Nystatin

It is a polyene macrolide much like amphotericintBs too toxic for

parental administration and it is only used topycalt is currently

available in creams, ointments, suppositories, aftfter forms for

application to skin and mucous membranes. Nystalimot absorbed to
a significant degree from the skin, mucous memlwana the

gastrointestinal tract. As a result, it has littiicity, though oral use is
often limited by the unpleasant taste. It is mostmonly used for
suppression of local candidal infections, orophgeat thrush, vaginal
candidiasis, and interriginuos candidal infections.

3.4 Griseofulvin

It is an insoluble fungistatic drug derived frons@ecies of penicillium.
It is used in the systematic treatment of dermdigtgsis. It is

administered in a microcrystalline form at a dosafjégd. Absorption
is improved when it is given with fatty foods. Gaugulvin is deposited
in newly forming skin where it binds to keratinppecting the skin from
new infections. Because of this, it must be adrtenes] for 2-6 weeks
for skin and hair infections to allow the replacemef infected keratin
by the resisting structures.

3.5 Fluconazole

It is highly water soluble and hamod cerebrospinal fluid penetration.
Unlike ketoconazol@nd intraconazole, its oral broavaila bility is ig
Drug interactions are also common because flucdedzas the least
effect of all the azoles on hepatic microsomal emzy. Because of few
hepatic enzymes interactions and better gastroinéstolerance,
fluconazole has the widest therapeutic index olemzpermitting more
aggressive dinzing in a variety of fungal infecBonThe drug is
available in oral and intravenous formulation asdised at a dosage of
100-800d. Fluconazole is the azole of choice in tleatment and
secondary prophylaxis of cryptococcaumeningitis. traWvenous
fluconazole has been shown to be equivalent to atephin B in
treatment of candidemia in patient with normal whitood cell counts.
Fluconazole is most commonly used for the treatroéntucocutaneous
candidiasis. Prophylactic use of fluconazole hasnbegemonstrated to
reduce fungal disease in bone marrow transplanpiests and AIDS
patients, but the emergence of fluconazole-redisiamgi has raised
concerns about the indication.
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SELF ASSESSMENT EXERCISE

1. Name the 3 categories of antifungal drugs amanges.

oo oy

4.0 CONCLUSION
Fungi infections are stubborn infections which sbmes take more

than six weeks to treat. Some of the antifungahtggeow available are
Amphotericin B, Ketoconazole, Nystatin and Griséafu

5.0 SUMMARY
Antifungal drugs could be systemic drugs (oral @remteral) for

systemic infections, oral drugs for mucocutaneadsctions and topical
drugs for mucocutaneous infections.

ANSWER TO SELF ASSESSMENT EXERCISE

1. a. Systemic drugs (oral or parenteral) for esyst
infections.
b. Oral drug for mucocutaneous infections
C. Topical drugs for mucocutaneous infections.
2. Uses of fluconazole
a. Secondary propbylaxis of cryptococcal meningitis
b. Candidemia
C. Mucocutaneous candidiasis

To reduce fungal disease in AIDs patients who recdione marrow
transplant.

6.0 TUTOR-MARKED ASSIGNMENT

Fluconazole is an antifungal agent, discuss.
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1.0 INTRODUCTION

Cancer is a disease of cells characterized by & shithe control
mechanisms that govern cell proliferation and dédfaiation. Cells that
have undergone neoplastic transformation usualpress cell surface
antigens that may be of normal fetal type. They stayw other signs of
apparent immaturity, and may exhibit qualitative quantitative
chromosomal abnormalities, including various traoations and the
appearance of amplified gene sequences. Such geb$iferate
excessively and form local turns that can compogssivade adjacent
normal structures. A small subpopulation of cellghim the tumor can
be described as tumor stem cells. They retain tikiyato undergo
repeated cycles of proliferation as well as to miigrto distant sites in
the body to colonize various organs in the procefied metastasis. The
incidence, geographic distribution, and behaviolspecific types of
cancer are related to multiple factors, like segge,arace, genetic
predisposition and exposure to environmental cagens. Of these
factors, environmental exposure is probably mogiortant. Chemical
carcinogens (particularly those in tobacco smoleall as azodyes,
aflatoxins, asbestos, and benzene have been ciegoligated in cancer
induction in humans and animals. Identificatiorpotential carcinogens
in the environment has been greatly simplified by tise of Ames test
for mutagenic agents Ninety percent of carcinogemsbe shown to be
mutagenic, with this assay. Cancer is the secorgt ommmon cause of
death in the USA, the first is heart disease. lisea over 500,000
fatalities annually. Local modalities (surgery adiation therapy) are
effective when the tumor has not metastasized bytithe of treatment.
Early micrometastasis is a characteristic featufethe neoplasm
indicating that a systemic approach such as chesreyly is required
(often along with surgery or radiation) for effegticancer management.
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At present about 50% of patients with cancer cancbeed, with
chemotherapy contributing to cure in 10-15% of gras

2.0 OBJECTIVES
At the end of the unit the learner will be abl&kitmw:

. know the causes of cancer
. understand the types of cancer.

3.0 MAIN CONTENT
3.1 Polyfunctional Alkylating Agents

The major clinically useful alkylating agents havetructure containing
a bis (chloroethyl) amines. Among the bis (chlongbt amines,
cyclophosphormide, mechloroethamine, melphalaird ahnlorambucil
are the most useful. Ifosfamide is closely relateayclophosphamide
but has a different spectrum of activity and tayiciThiotepa and
bysulfan are used specially for ovarian cancer, emgnic myeloid
leukemia. The major nitrosoureas are carmustineNB); lomustine,
(CCNU), and semustine (methyl-CCNU). The alkylatiagents exert
cytotoxic effects via transfer of their alkyl graupo various cellular
constituents. Alkylations of DNA within the nuclepsobably represent
the major interactions leading to cell death.

3.2 Nitrosoureas

These drugs appear to be non-cross-reactive wikter oalkylating
agents; all require biotransformation, which occhysnon enzymatic
decomposition, to metabolites with both alkylatiengd carbamoylating
activities. The nitrosoureas are highly lipid-sdtubnd cross the blood —
brain barrier, making them useful in the treatmaibrain tumors. The
nitrosoureas appear to function by cross-linkingpalgh alkylation of
DNA. The drugs may be more effective against plajgaase cells than
exponentially growing cells, though within a cydircell population
these agents appear to slow cell progression thrtugg DNA synthetic
phase. After oral administration of lomustine, pgaisma levels of
metaboltes appear within 1-4 hours, central nervosystem
concentration reaches 30 — 40% of the activity gavesn the plasma.
The initial plasma half life is in the range of gua second half life is
in the range of 1-2 days. Urinary excretion appéatse the major route
of elimination from the body. One naturally occogisugar-containing
nitrosourca, streptozocin, is an interesting oneabse it has minimal
bone marrow toxicity. This agent has activity ie tnreatment of insulin-
secreting islet cell carcinoma of the pancreas.
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3.3 Antimetabolites

Biochemical properties unique to all cancer celle et to be
discovered. Neoplastic cells have a number of giadine differences in
metabolism from normal cells that render them n&usceptible to a
number of anti-metabolites or structural analoganilof these agents
have been rationally designed and synthesized basddhowledge of
cellular processes, and a few have been discowaseahtibiotics. The
pathways that have thus proved to be most vulnertabantimetabolites
have been those relating to nucleotide and nueleid synthesis. In a
number of instances, when an enzyme is known te laamajor effect
on pathways leading to cell replication, inhibitast the reaction it
catalyzes have proved to be useful anticancer dridgample of ant
metabolites is methotrexate. Methotrexate (MTX) as folic acid
antagonist that binds to the active catalytic sife desydrofolate
reductase (DHFR), interfering with the synthesistlod reduced form
that accepts one-carbon units. Lack of this cofaaetderrupts the
synthesis of thymidylate, punine serine and metihmn thereby
interfering  with the formation of DNA, RNA, and psins.
Methotrexate dosage is 2.5 — 5mg/day orally (Rheérexp 10mg
intrathecally (folex) once or twice weekly. Methmtate is also uses in
the treatment of rheumatoid arthritis and psorialéssdilayed toxicity
are mucositis, diarrhea, bone marrow depressioh igmicopenia and
thrombocytopenia. Some of the other antimelaboldaes cladribine,
cytarabine, fluorouracil and thioguanine.

3.4 Plant alkaloids

Vinblastine is an alkaloid derived froinca rosea, the periwinkle
plant. Its mechanism of action involves depolymaion of
microtubules, which are an important part of théoskeletion and the
mitotic spindle. The drug binds specially to thecratubule protein
tubulin in dimeric form; the drug tubulin complexlds to the forming
end of the microtubules to terminate assembly, dagblymerization of
the microtubules occurs. This results in dissotutiof the mitotic
spindle, and interference with chromosome segregatiToxicity
includes nausea, vomiting, bone marrow suppressiodmalopecia.

Vincristine: Vincristine is an alkaloid derivative Vinca rosea and is
closely related in structure to vinblastine. Itschnnism of action is
identical to that of vinblastine in that it funati® as a mitotic spindle
poision leading to arrest of cells in the Meta gha$ the cell cycle.
Despite the similarities to vinblastine, vincrigtinhas a strikingly
different spectrum of clinical activity and quatiteely different
toxicities. Vincristine has been effectively comdxihwith prednisone for
remission induction in acute lymphoblastic leykermachildren. It is
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also active in various hacinahohegic malignancieshsas Hodgkin's
and non Hodgkins lymphoma and multiple myeloma andeveral

pedatrice tumors including rhabdomyosarcoma, nebgrashoma,
Ewing’s sarcoma, and Wilm’s tumor. The main dosating toxicity is

neurotoxicity, usually expressed as a peripheras@g neuropathy,
autonomic nervous system dysfunction, with ortheostaypotension,
sphincter problems and paralylic ileus, cranialveepalsies, ataxia,
seizures, and coma have been observed. It causeksugpression
which is less significant than with vinblastine.h&t potential side
effects that can develop is the syndrome of ingmpeite secretion of
antidiuretic hormone.

Other plant alkaloids are vinorelbin, Epipodophgiohs, camptothecins
and Taxanes.

SELF ASSESSMENT EXERCISE

Name the 4 groups of anticancer drugs discussegiaackxamples.

o0 oW
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

4.0 CONCLUSION

Cancer chemotherapy can be curative in certaireaisgted neoplasms
that have undergone gross or microscopic spreadestigular cancer,
non-Hodgkin’s disease. In some cases eg breasteGaasophageal
cancer, rectal cancer and ostreogenic sarcoma, atherapy is

combined with initial surgery to increase the cate.

5.0 SUMMARY

Drugs used in the treatment of cancer are Polyiomat alkylating
agents, itrosoureas, Antimetabolites and Planiaitiks

ANSWER TO SELF ASSESSMENT EXERCISE

. Polyfunctional Agent e.g Nitrosoureas

. Nitrosoureas e.g streptozocin

. Antimetabolites e.g Methotrexate

. Plant alkaloids e.g vinblastine, vincristine
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6.0 TUTOR-MARKED ASSIGNMENT

Vinblastine is a plant alkaloid used in treatingh@ar. Discuss its
mechanism of action.
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MODULE 5 PARASITIC INFECTIONS

Unit 1 Chemotherapy of Malaria
Unit 2 Chemotherapy Helminthic Infections
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1.0 INTRODUCTION

Malaria is the most wide spread of all tropicaledises. It is endemic in
one hundred and two (102) countries. More than lnvodred million
people in the world have acute malaria yearly. Maisthese are in
Africa. The name malaria is obtained from the #aliword “mal Aria”
meaning bad air. The disease is known as paludism the latin word
“palus”, meaning marsh. Both names reflect theyeaplinion that the
disease was spread by miasma or must arising ishear Malaria is a
protozoan disease, the causative organism beingpld@mnodium —
namelyPlasmodium falciparum, P. ovale, P. malariae andP vivax.

2.0 OBJECTIVES

At the end of the unit the learner will be ablautwerstand:

. the epidemiology of malaria

. the pathology and clinical features of malaria

. the chemotherapy and chemoprophylaxis used in raalar
treatment.
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3.0 MAIN CONTENT

3.1 Transmission

Malaria is transmitted from man to man by anophelesquitoes which
are varied in species. Some are very efficiengmtimot so efficient and
still others are not capable of transmission. Malean be transmitted in
other ways either by design or by accident, by cutation of blood
from an infected person to a healthy person. Malam@nsmitted by
inoculation of blood is easily cured and relapses’tdoccur but P.
falciparum infections transmitted in this way can be fataheTchief
operations by such transmissions of infections €ke deliberate
infection in neurosyphilis for curative purpos@&svivax is commonly
used but other species can be used too. (2) Utioweah infection
through transfusion of blood which, unknown to fitg/sician contains
malaria parasite. P vivax has been transmitted \lag in temperate
climate from donors infected three years beforelavR. ovale from
donors affected four years earlier. TlRdalciparum is present in blood
from donors who are exposed 20 months to 3 yealigred he number
of instances of transmission of malaria is higmecauntries where the
system of blood donation is commercialized. Diegspia prepared from
malaria blood is safe. The microscopic examinatibblood is not very
helpful in the detection of infected donors, buspecial circumstances
the immunofluorescent test (IFA) has proved useful.

3.2 Epidemiology of malaria

The existence of malaria is determined by the meseof anopheles
vector, breeding in nature where human carrierefsexual forms of
the parasites are available to these mosquitoeseTdre only few areas
in the world where anopheles vectors are preserthénabsence of
malaria. As a result of control and eradicationcedures many former
malarious areas are now clear because the anophatipulation has

been reduced or eliminated. In areas where malpéesists the

epidemiology of the disease is resultant of varitacdors which could

be classified as:

. Factors relating to man,
. Factors relating to the parasite,
. Factors relating to the anopheles.

These complex biological factors obviously overlapd interact to
provide various degrees of stability or instability the prevalence of
malaria. They are particularly evident in the emadogy of P.
falciparum malaria.
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3.3 Pathology of Malaria

The pathology of malaria is essentially the patbglof P. falciparum
infection. Various schools of thought do not thinkat malarial
infections interfere sufficiently with haemoglobieither by destruction
of erythrocytes or by conversion to haemozoin, fieca the oxygen
carrying function of the blood, nor is the oxygeoatfunction of the
lungs sufficiently impaired in malaria. The erytbyte become sticky
with a coat of fibrin and it has long been taughattthis causes
agglutination and obstruction in smaller vesselitider clots nor
emboli are involved in this process. Hypovolema nieey a factor.
Certain chemical changes occur when the bloodféxtied with malaria
parasite. Plasma protein is reduced, especiallynailtn, though globulin
is increased. These changes are not due to fewae dut related to
offset in live function. Glucose is essential fdret repiration of
plasmodia and rise of blood sugar occurs botR fialciparum and P.
vivax infections, possibly connected with a change ireaal function.
The Erythrocyte sedimentation rate (ESR) is raisdten one has
making but will restore to normal after treatment.

3.4 Clinical Features of Malaria

P. falciparum malaria (malignant tertian) this is the fatal foofrmalaria
which can kill a non immuned person within a weelwo of a primary
attack, unless appropriate treatment is givenme.tWith P. falciparum
symptoms are generally relatively slight in the lyastages. It is
characteristic of tertian fever accompanied byiciihsyndrome of three
stages — cold (lasting and piles on bed clothes) (ldsting three to four
hours when the patient’s temperature is high)skue dry and he throws
off the bed clothes soaked in sweat and his tertyrerdalls rapidly to
relieve the patient but he get exhausted. Thesee tetages occur on
alternate days in accordance with the cycle ofpaeasite. The patient
feels very miserable, there are instances wheblé infection occurs
(with some parasite maturing on day 1, 3, etc) Wwisicows daily rise of
temperature but this is an uncommon situation.sltimportant to
mention here thaP falciparum malaria is very variable, mimicking
many other condition and taking several forms whictay be
misleading. Parasites from various areas veryralemce. Other forms
of P. falciparum malaria are cerebral malaria: - A form of pernicou
attack with hyperpyrexia to 4°® or more at 5% or more of
erythrocytes infected. Patient may be deliriousamatous with general
muscle twitching, disorientation and incontinencehere may be
epileptic attack. Algid malaria:- The surface o thody is cold and the
temperature falls rapidly to below normal. Bloocegsure also falls
alarmingly and coma sets in followed by death withifew hours.
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3.5 Drug Treatment

Chemotherapy.-The strategy currently recommended by WHO for the
control of malaria in Africa is the reduction of roality and mortality
from the disease through chemotherapy. Since cstorex of malaria
chemotherapy until recently when the is alol ofstasice to chloroquine
and chloroquine is giving way to artemisine combingerivatives.
Chemotherapy of malaria can be divided into Actlralg treatment and
chemoprophylaxis

Drug treatment: Quinine dihydrochloride.

Quinine dihydrochloride is used against sexual @lmrms, but has no
action on matured gametocytes Fffalciparum it is effective against
gametocytes ofP. vivax and P. malaria. It is particularly useful in
cerebral or other dangerous forms where rapid aftesr of the blood is
rapidly needed. Its action in cerebral malaria ldkdoroquine and the
corticosteroid is anti inflammatory, reversing teakage of protein and
water from small veasel and restoring the circatatiAdult dose:-
650mg three times daily for 10-14 days.

Quinine Hydrochloride can be given in emergencieslbw intravenous
injection of 500mg to 650mg in 15-20ml saline ostiled water
sterilized by heat.

4-Aminoquinolines: Chloroquine is important in this group. It has a
strong action on erythrocytic asexual parasitello$@ecies and asexual
parasite of all species and is drug of choice twmte attack. It becomes
highly concentrated in the liver and in parasitizggthrocytes within a
few minutes of administration. It has no actionmatured gametocytes
of P. falciparum but does act against thoseRfvivax, P. ovale andP.
malariae Chloroquine phosphate (Aralen, Evlovlor, resocétt) is
given by mouth in a first (immediate) dose of 600base (1000mg
salt): or chloroquine 600mg base (500mg salt) Thist dose ofP.
falciparum malaria in partially be followed in six hours b@@ng 2-4
days bringing the total dose to 1500-2400mg basainstof P.
falciparum resistant to chloroquine are increasingly beingregal from
South East Asia, America and Africa and resistaicehloroquine is
usually accompanied by resistance to other 4-aminotnes such as
amodiaquine. This is why artemisinin derivatives aften used as anti
malaria these days. Amodiaquine hydrochloride ¢axgoquine) should
be given in a dose of 600mg base (783mg salt). ey, followed
by 400-600mg base daily for two days, to a totaedof 1400-2400mg
base. Agranulocytosis coinciding with treatment wagorted in New
Guinea.
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8-Aminoquinolines: - The earliest drug of this ssriwas pamaquine
given in doses of 10-20mg, but this has been sagetsby primaquine
phosphate which the dose is 13mg (7.5mg base) tdedsy for 10-
l4days. They are potentially toxic, especially @aigons with deficiency
in glucose 6- phosphate dehydrogenase, in whom riiegy precipitate
acute haemolysis

Acridine: The most notable acridine compound in relatiomedaria is
Mepacrine (e.g quinacrine) it is little used atgamat but was a powerful
substitute for quinine in the war of 1939 — 1948q&d World War) it

Is highly concentrated in liver cells and leucosytk has little action on
strains ofP. falciparum resistant to chloroquine and it has no action on
gametocytesSulphonamides sulphodiazine has some antimalarial
action but it is not a rapid schizontocides. A stoeborted by Mcgregor
showed that in pyrimethamine-resistdnt falciparum infection in an
African child, 12.5mg with a 1g sulphadiazine, rafeel after 24 hours
eliminated the parasites from the blood, thus ssiyyg a potentiating
effect which has been studied more extensivelgo@int times. The long
acting sulphonamide, sulphomelhaxine (sulphadoxtae)clear asexual
P. falciparumfrom the blood and is useful where chloroquinestaace

is formed. It gives high blood concentration anéxsreted very slowly.
A combination of pyrimethamine, 25mg, with sulphzide 500mg
known as fansidar, has proved of great value in tleatment of
chloquine resistan®. falciparum. However resistant to sulphonamides
have been reported in stainsPoffalciparum

Artemisinin annua: Artemisinin (Qingahosu) is a sesquiterpene lagton
endoperoxide, the active component of an herbalemedthat has been
used as an antipyretic in china for over 2000 yeArsemisinin is
insoluble and can only be used orally. Analogs Haaen synthesized to
increase solubility and improve antimalaria effigathe most important
of these analogs are artesunate (water-solublefuluder oral,
intravenous, intramuscular, and rectal adminigirgti two other
important analogs under study are artemether artdlinacacid.
Artemisinin and its analogs are rapidly absorbethweak plasma
levels occurring in 1-2 hours and half-lives of He8rs after oral
administration. The compounds are rapidly metabdlito the active
metabolite dihydro artemisinin. Drug levels apptamdecrease after a
number of days of therapy. Artemether and artesuagd available in
Nigeria. Artesunate is widely available — althougylite expensive for
the treatment of uncomplicated and severe falcipanalaria. The most
commonly reported adverse effects have been nawseaiting, and
diarrhea. Artemisinins should be avoided in pregyarf possible
because teratogenicity has been seen in animaéstud
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Chemoprophylaxis The main drug for continuous administration is
proguanil (paludrine). It has a slow action agasmstxual blood forms
of all malaria parasites and some action on tissci@zonts ofP.
falciparum. The adult dose is 100-200mg daily starting the blefore
entering into a malarious area. The next commordgdudrug is
pyrimethamine (e.g daraprim) which mainly acts oamgtocytes
preventing their development in mosqutoes. It atbsvly on asexual
malaria parasite in the blood. Daily doses may dpactresulting in
leucopenia and the regular fever proguanil — DA3@ 4 200mg daily
pyrimethamine 25mg weekly chloroquine 300mg weekly.
Amodiagine (base) 400mg or more weekly.

SELF ASSESSMENT EXERCISE

Mention the drugs used in the treatment of makani@ their doses.

S0 QO0OTw
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4.0 CONCLUSION

Total eradication of malaria has for several yéersn the aim of WHO.
The use of insecticide treated bed net, clearinghefenvironment of
bushes, careful use of drugs for prophylaxes anal dé malarial
infection from the society.

5.0 SUMMARY

Malaria is a protozoan disease, the causative @garbeing the
plasmodium iePlasmodium falciparum, P ovale, P. malaria and P
vivax. Drugs used in the treatment of malaria are 4 Aginnolines
(chloroquine) 8 — aminoquinolines (primaquine). Gue hydrochloride,
Acridines, sulphonamide, Artemisininin derivati@stesunate).
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ANSWER TO SELF ASSESSMENT EXERCISE

Drugs used in the treatment of malaria

a. 4 aminoquinolines Dose 1000mg starter

b. 8 aminoquinolines Dose 13mg twice daily for 104-days

C. Quinine hydrochloride Dose 650mg three time$ydar 10 — 14
days

d. Acridines dose- no longer in use

e. Sulphonamide dose sulphadoxine 500mg Pyrimetie@5mg
f Artemisinin derivative Dose combination drug.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss the epidemiology of malaria and the useamémis in its
treatment.
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1.0 INTRODUCTION

Parasitic infections are a major world wide hegltbblem particularly

in the developing world where these conditions haaused a
substantial economic burden. The global preval@ideuman parasitic
infections already exceeds 50% and is increasiagtdfs responsible
for this high incidence are overcrowding poor s#ioh and health
education, inadequate control of parasitic vectansl reservoir of
infections, increased world tarred. Helminthic ctfen chemotherapy
remains the single most effective, efficient ancexpensive method to
control most of parasitic infections after takingbpc health measures
appropriate for the particular infections i.e eomment and host
population. Worm infection is a disease of children developing

countries.

2.0 OBJECTIVES

At the end of the unit the learner will be ablautwerstand:

. understand what helminthic infections are.
. know the various drugs used in the treatment oimhhic
infection.
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3.0 MAIN CONTENT

3.1 Albendazole

It is a broad-spectrum oral anthelminthic. It iedidor the treatment of
hydatid disease and cysticercosis. It is usedi®itrieatment of pinworm
and hook worm infections, ascariasis .trichuriasisl strongyloidiasis.
Albendazole is a benzimidazole carbamate. Aftel adaninistration, it
Is erratically absorbed (increased with a fatty bhead then rapidly
undergoes first-pass metabolism in the liver toivactmetabolite,
albendazole sulfoxide. It reaches variable maximupasma
concentrations about 3 hours after a 400mg ora¢,dasd its plasma
half life is 8-12 hours. The sulfoxide is mostlyo®in-bound, distributes
well to tissues, and enters bile, cerebrospinaldfland hydaticysts.
Albendazole metabolites are excreted in the urine.

Mechanism of Action:- belzimidazoles through to against nematodes
by inhibiting microtubule synthesis . Albendazolsoahas larvicidals
effects in hydatid disease, cysticercosis, asdariamd hook worm
infections, and ovalcidal effects in ascariasiscyfomiasis, and
trichuriasis.

Albendazole is administered on an empty stomachnwised against
intraluminal parasites but with a faltty meal whesed against tissue
parasites. Dose: 400mg orally (repeated for 2-3F day heavy ascaris
infections and in 2 weeks for pin worm infection$hese treatments
achieve high cure rates for these round worm irdestand marked
reduction in egg counts in those not cured.

3.2 Diethyl Carbamazine Citrate (Banocide)

Diethylcarbamazine is a drug of choice in the treait of filariasis,

loiasis, and tropical neosinophilia. It has begylaeed by ivermectin for
the treatment of onchocerciasis. It is a synthpiperazine derivative
marketed as a citrate salt. It is rapidly absotfipech the gastro intestinal
tract, after a 0.5mg/kg dose, peak plasma levasreached within 1-
2hours. The plasma half life is 2-3hours in thespnee of acidic urine
but about 10 hours if the urine is alkaline. Thegdrapidly equilibrates
with all tissues except fat. It is excreted, pnpatly in the urine, as
unchanged drug and the N-oxide metabolite. Dosagg have to be
reduced in patient with persistent urinary alkadasi renal impairment.

Mechanism Action: Diethyl carbamazine immobilizegmofilaria and

alters their surface structure displacing them fritisaues and making
them more susceptible to destruction by host defenschanism. The
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mode of action against adult worms is unknown. @hgg should be
taken after meals.

Diethylcarbamazine is the drug of choice for tmegitiWucheria
bancrofti, Brugia malayi, Brugia timori and Loaloa. These infections
are treated for 2 or 3 weeks, with initial low dese reduce the
incidence of allergic reaction to dying microfilariThe regimen is 50mg
on day 1, three 50mg doses on days 2, three 100s&sdn days 3 and
then three 100mg doses to complete the 2-3weekseouAnti
histamines may be given for the first few days loérapy to limit
allergic reactions and corticosteroids should lmetest and doses of
diethylcarbamazine lowered or interrupted, if seveeactions occur.
Adverse reactions which are generally mild and di@m include
headache, malaise, anorexia, weakness, nauseangantd dizziness.

3.3 Ivermectin

It is the drug of choice in strongyloidiasis anctlocerciasis. It is also
an altenative drug for a number of other helmintlmgections.
Ivermectin is a semi synthetic macrocyclic lactor@e, mixture of
avermectin By and Bg. It is derived from the soil actinomycete,
Sreptomyces avermitilis. It is used only orally in humans. The drug is
rapidly absorbed, reaching maximum plasma concionrd hours after

a 12mg dose. The drug has a wide tissue distribwtiod a volume of
distribution of about 50L, its half life is aboud hours. Excretion of the
drug and its metabolites is almost exclusivelyhm teces.

Mechanism of Action lvermectin appears to paralyze nematodes and
arthropods by intensifying GABA-mediated transnmossof signals in
peripheral nerves in onchocerciasis, ivermectirmisrofilaricidal. It
does not effectively kill adult worms but blocksettrelease of
microfilaria for some months after therapy. Aftesiagle standard dose,
microfilaria in the skin diminishes rapidly with+3 days, remain low
for months and then gradually increase. Dose fahoocerciasis is a
single dose of 15(Qy/kg with water on an empty stomach.

Ivermectin plays a key role in onchocerciasis aan#dverse reactions
that can occur after taking ivemectin are feveradaehe, dizziness,
somnolence, weakness, rash, increased pruritustheg&a joint and
muscle pains, hypotension, tachycardia, lymphaigeniymphangitis
and peripheral edema.
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3.4 Niclosamide

Niclosamide is a second line drug for the treatn@ninost tapeworm
infections. It is a salicylamide derivative. It &aps to be minimally
absorbed from the gastro intestinal tract - neittltexr drug nor its
metabolites have been recovered from the bloodineu

Adult worms are rapidly killed, presumably due tohibition of

oxidative phosphorylation or stimulation of ATP assivity. The adult
dose of niclosamide is 2g once, given in the ma@nom an empty
stomach. The tablets must be chewed thoroughly arel then
swallowed with water. Niclosamide is effective medting T.saginata

(Beef tapeworm),T.Solium (Pork tapeworm) andiphyllobothrium

latum (fish tapeworm). Adverse reactions are nauseajtuamdiarrhea
and abdominal discomfort. It is contraindicateghiagnancy.

3.5 Praziquantel

Praziquantel is effective in the treatment of sdsisme infections of all
species and most other trematode and cestode iorfectncluding

cysticercosis. The drugs safety and effectivenssa aingle oral dose
have also made it useful in mass treatment of sévafections.

Praziquantel is a synthetic isoquinoline-pyraziee\ative. It is rapidly

absorbed with a biovailability of about 80% aftenloadministration.

Peak serum concentrations are reached 1-3hoursadfterapeutic dose.
Cerebrospinal fluid concentrations of praziquanégich 14-20% of the
drugs plasma concentration. Praziquantel appearsndcease the
permeability of tremalode and cestode cell memlzatee calcium

resulting in parlysis, dislodgement and death.clmstsome infections of
experimental animals, praziquantel is effectiveirgfaadult worms and
immature stages and it has a prophylactic effedinst cercarial

infection. Praziquantel tablets are taken with itigafter a meal. They
should be swallowed without chewing because théterbtaste can
induce retching and vomiting. Praziquantel is usedt schistosomiasis.
The dosage is 20mg/kg f&mansoni and Shaematobium. Praziquantel

5-10mg/kg can be used to curesaginata andT. solium.

3.6 Pyrantel Pamoate

Pyrantel pamoate is a broad-spectrum anthelmiihtigicly effective for
the treatment of pinworm, ascaris, afdichostrongylus orientalis
infections. It is moderately effective against bsgecies of hook worm.
It is not effective in trichuriasis or strongyloadiis. Oxantey pamoate, an
analogue of pyrantel, has been successfully usettha@ntreatment of
trichuriasis, the two drugs have been combinedHeir broad spectrum
anthelminthic activity. It is a tetrahydro pyrimm#i derivative. It is
poorly absorbed from the gastro intestinal tract active mainly
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against luminal organisms. Peak plasma levelseaehed in 1-3hours.
Over half of the administered dose is recoveredhanged in the feces.
It is effective against mature and immature fornfs sosceptible

helminthe within the intestinal tract but not agdiova. The drug is a
neuromuscular blocking agent that causes releasealyicholine and

inhibition of cholinesterase; This results in pgs&, which is followed

by expulsion of worms. The standard dose is 11magd)ikg (maximum

1g) given orally once with or without food. For piorm the dose is
repeated in 2 weeks, and cure rates greater th#n Bbr ascariasis, a
single dose yields cure rates of 85 — 100%. AdvesHects are

infrequent, mild and transient. They include nauseaniting, diarrhea,

abdominal cramps, dizziness, drowsiness, headdoBemnia, rash,

fever, and weakness.

3.7 Piperazine

Piperazine is an alternative for the treatmentsofaasis with cure rates
over 90%when taken for 2 days. It is not recommdntte other
helminthic infections. It is available as the hey@date and as a variety
of salts. It is readily absorbed, and maximum pkasavels are reached
in 2-4hours. Most of the drug is excreted unchanigetthe urine in 2-
6hours, and excretion is complete within 24hounpefzine causes
paralysis of ascaris by blocking acetylcholineh&t tmyoneural junction:
unable to maintain their position in the host, lwerms are expelled by
normal peristalsis. For ascriasis, the dosage pérpzine is 75mg/kg
orally once daily for 2 days. For heavy infectiansatment should be
continued for 3-4 days or repeated after 1 weekvefgk effects are
nausea, vomiting, diarrhea, abdominal pain, dizgnand headache.

SELF ASSESSMENT EXERCISE

List the anthelminthic drugs and give the side @aHeof pyrantel
pamoate.

@~pooow
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4.0 CONCLUSION

Worms are mainly diseases of children. It is comnrorareas where
there is poor sanitation, and lack of health edanatChildren infested
with worms are usually underdeveloped and it iommon disease in
developing countries.

5.0 SUMMARY

Drugs used in the treatment of helminthic infecticare Albenazole,
Diethylcarbamazine citrate, ivermectin, NiclosamidBraziquantel,
Pyrantel pamoate and Piperazine. Others are Bihidviebendazole,
Metrifonate, and thiabendazole. Common side effet@nthelminthics
are nausea, vomiting, diarrhea and abdominal cramps

ANSWER TO SELF ASSESSMENT EXERCISE

Anthelminthic drugs
Albendazole
Diethylcarbamazine citrate
Ivermectin

Niclosamide

Praziquantel

Pyrantel pamoate
Piperazine (Antepar)

Others are Bithionol, Mebendazole, Metrifonate, ghthbendazole.
Side effects of Pyrantel pamoate are nausea, vagitliarrhea and
abdominal cramps, dizziness, drowsiness, headdoBemnia, rash,
fever and weakness.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss pyrantel pamoate in the treatment of waorfiections.

7.0 REFERENCES/FURTHER READINGS

Bertram G. Katzung, Basic and Clinical Pharmacojagnth edition,
2004, 886-896.

Bockarie M.J. et al: Mass Treatment to Eliminat&afasis in Papua,
New Guinea. Northern England Journal of medicinédd220
347:1841

Drugs for Parasitic Infections. Med Lett. Drugs #@92; 44:33.
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MODULE 6 TRADITIONAL MEDICINE

Unit 1 Introduction into Traditional Medicine Pta®
Unit 2 Medicinal Plants

UNIT 1 INTRODUCTION INTO TRADITIONAL
MEDICINE PRACTICE

CONTENTS
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3.0 Main Content
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4.0 Conclusion
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6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

Traditional medicine refers to health practicegprapches, knowledge
and beliefs incorporating animal and mineral basedlicines, spiritual
therapies, manual techniques and exercises, sihgalain combination

to treat, diagnose and prevent illness or mainiagth being.

Countries in Africa, Asia and Latin America useditemnal medicine to
help meet some primary health care needs. In #&fup to 80% of the
population uses traditional medicine health carén industrialized
countries, adaptations of traditional medicine areermed
“complimentary or alternative”. Traditional mediel has maintained its
popularity in all regions of the world.

2.0 OBJECTIVES
At the end of the unit the learner will be ablékitmw:
. understand what traditional/alternative medicine is

. compare traditional medicine with orthodox medicine
know the limitations of traditional medicine.
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3.0 MAIN CONTENT

Tradition medicine and its use is rapidly incregdmindustrialized and
developing countries. In China, traditional herped¢parations account
for 30% - 50% of the total medicinal consumptiom Ghana, Mali,

Nigeria and Zambia, the first line of treatment 6% of children with

malaria is the use of herbal medicine at home. W4d@mates that in
several African Countries traditional birth attent$aassist in taking care
of births? In Europe, North America and other isidalized regions,

over 50% of the population have used complimentaryalternative

medicine at least once. The traditional mediciseraferred to as
complimentary or alternative medicine in industzetl countries. The
global market for herbal medicines currently staatlsover us $ 60
billion annually and it is growing steadily.

3.1 WHO Strategies on Traditional Medicine

WHO launched its first ever comprehensive tradalormedicine
strategy in 2002, this is in order to promote saéffective and
affordable traditional medicine practice. The &gy is designed to
assist countries to:

1. Develop National policies on the evaluation amdulation of
traditional medicine/complimentary or alternative editine
practices.

2. Create a stronger evidence base on the safetycaeyfiand

quality of the traditional medicine/complimentary alternative
medicine practice.

3. Ensure availability and affordability of traditial
medicine/complimentary or alternative medicine unithg
essential herbal medicines.

4. Promote  therapeutically found use of traditional
medicine/complimentary or alternative medicine bypwvders
and consumers.

5. Document traditional medicines and remedies

3.2 Trial and Tested Methods and Products

1. 25% of modern, medicines are made from plamst fused
traditionally.
2. Acupuncture has been proven effective in ratig\post operative

pain, nausea and vomiting resulting from chemotherand
dental pain with extreme effects. It can also adie®y anxiety,
panic disorders and insomnia.
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3. Traditional medicine have impact on infectiousedses. For
example the Chinese herbal remefijemisia annua, used in
China for almost 2000 years, has been found toffeetve in
resistant malaria and could create a break thraugireventing
almost one million people annually, most of thenidekn, from
severe malaria.

4. In South Africa, the Medical Research Councilcenducting
studies on the efficacy of Sutherland microphyita treating
AIDS patients. Traditionally used as a tonic, tliErease
energy, appetite and body mass in people livingh vitlV.
Scientific evidence from randomized clinical trizgdsonly strong
for many uses of acupuncture herbal medicines anddme of
the manual therapies. Further research is needealdertain
efficacy and safety of several other practices amedicinal
plants. Unregulated or inappropriate use of tratl medicines
and practices can have negative or bad effects.

3.3 Policy on Traditional Medicine in Nigeria

Nigeria’s Minister of Health, Professor Eyitayo Laminformed the
public on 14 September, 2002 that a draft of traditional metici
policy will be released soon”. He said that theakte Ministry accords
traditional medicine top priority because of theplarity of the practice
among Nigerians”. It is believed that Nigeria hasre traditional
healers than orthodox doctors who have educatiédastern Medicine.
The draft policy is currently in process with thed€éral Ministry of
Health.

Differences between traditional medicine and orthodx medicine

1. Traditional medicine is not well regulated byvgmment while
orthodox medicine is well regulated.

2. Traditional medicine is closer to people thatha@dox medicine

3. Traditional medicine is usually cheaper thahadbx medicine

4 Traditional medicine practitioners sometimes enakome
mistakes which is uncommon with orthodox medicine.

5. To practice orthodox medicine one has to go uinoformal
school which is not necessary in traditional mewgci
6. Dosage of drugs in orthodox medicine are wejjulated and

measured. It is not so with traditional medicine.

131



NSS 325 QICAL PHARMACOLOGY AND CHEMOTHERAPY

3.4 Traditional Medicine Practice in other African Countries

Ugandan authorities also promised to produce at draftraditional
medicine policy. Kampala is in the process of miefj its policy
towards traditional healers by creating a legahiwork with an aim of
establishing a parallel health sector. Uganda Hedinistry said that
there is great popularity of traditional medicineaters estimating that
two thirds of the country’s inhabitants use theirnvgces regularly.

Nigeria and Uganda will be following South Africat makers’ efforts
to make the traditional medicine sector safer fatigmts while at the
same time raising its prestige. In South Africaditional healers will
have to register with the government, giving theghts to treat diseases
and discomforts even by issuing sick leaves. Tivdly however be
barred from treating life threatening diseases stscHIV/AIDS.

African governments hope to improve their contrbthe often chaotic
informal health sector, where treatments are basederbs and/or
spiritual services. Some healers have been accolegultting their
patients or others in danger, for example by urghtDS patients to
have unprotected sex with virgin girls. Regulatimould open for
control mechanism. This makes the practice riskythe populace.
Nigeria Ministry of Health is paying “considerab#tention to such
areas as research and development” and co-opesgitinghe National
Institute for Pharmaceutical Research and DevelopidPRD).

SELF ASSESSMENT EXERCISE

Discuss the WHO strategies on traditional medicine

4.0 CONCLUSION

Since majority of our people, due to one reasotherother patronize
traditional medicine practitioners a lot and thev&omment is aware of
this, it is a wise decision for Government to giralitional medicine the
needed attention that is giving it now but it shibekpedite action so

that traditional medicine will also be regulatedgttarantee more safety
for the patients.
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5.0 SUMMARY

In considering traditional medicine the followingeamportant:

)
(2)
3)
(4)

Government should formulate National policy ardulation for
the proper use of traditional medicine

Establish regulatory mechanisms to controldatety, quality of
products and practice of traditional medicine

Create awareness about safe and effectivetitnaali medicine
therapies among the public

Cultivate and conserve medicinal plants to ensuheir
sustainable use.

ANSWER TO SELF ASSESSMENT EXERCISE

WHO strategies on traditional medicine

1.

2.

5.

6.0

Develop national polices on the evaluation aadulation of
traditional medicine/alternative medicine

Create a stronger evidence base on safetyaeyfiand quality of
the traditional/alternative medicine

Ensure availability and affordability of traditial/alternative
medicine including essential herbal medicines

Promote therapeutically sound use of traditiatirnative
medicine by providers and consumer.

Document traditional medicines and remedies.

TUTOR-MARKED ASSIGNMENT

State the measures that Government can take toowmptraditional
medicine in Nigeria.

7.0

REFERENCES/FURTHER READINGS

http://www.afrol.com/articles/13950

http://www.who.int/mediacentre/factsheets/fs134/en/
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1.0 INTRODUCTION

Many Nigerians have embraced the use of botanieald other
supplements as a “a natural” approach to their thealare.
Unfortunately, misconceptions regarding safety aificacy of the
agents are common, and the fact that a substandeecaalled “natural”
of course does not guarantee its safety. The rakdse of botanicals in
their natural and unprocessed form undoubtedly meglaen the first
intelligent animals noticed that certain food ptardtered particular
body functions. Interest in the endocrine effestd possible nutritional
benefits of certain purified chemicals, such asydebepaindrosterone,
medaltonin, high dose vitamins and minerals, hat te parallel
development of consumer demand for such substancdhese
substances together with the botanicals consttggbstantial source of
profits for those who exploit the concept of “aftative medicine” The
alternative medicinal substances are usually availawithout
prescription.

2.0 OBJECTIVES
At the end of the unit the learner will be able to:

. understand what traditional medicine or alternamnalicine is
. discuss the herbal medications presented in theréec
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3.0 MAIN CONTENT

3.1  Garlic (Allium sativum)

Garlic contains a lot of organic sulphur compourithe most common
one is alum which is responsible for the charastierigarlic odour.
(Garlic has minor (5%) reductions in cholesterolickhis insignificant
when dietary controls are in place. Clinic trighoet antiplatelet effects
following its ingestion and mixed effects on fibwlgtic activity). These
effects in combination with anti oxidant-effect aretluctions in total
cholesterol may be beneficial in patients with @otelerosis. Garlic
constituents may affect blood vessel elasticity didod pressure.
Proposed mechanism include opening of potassiumngtsin vascular
smooth muscle, stimulation of nitric oxide syntlseand inhibition of
angiotensin converting enzyme. A meta analysisgaflic’s anti
hypertensive properties revealed a mild effect wath7.7 mg Hg
decrease in systolic pressure and 5mm Hg decreaBastolic pressure.
The effect of garlic on glucose hemostasis is owabrsial, garlic has
anti microbial effect,Allium has demonstrated activity against gram
positive and gram negative bacteria as well asif(@andida albicans),
protozoa Entamoeba histolytica) and certain viruses. The primary
mechanism involves the inhibition of thiol contaigienzymes needed
by these microbes. Garlic has anti neoplasticcedfe Invitro garlic
inhibits procarcinogens for colon, esophageal, |umgast and stomach
cancer probably by detoxification of carcinogensd aneduced
carcinogen activation. The evidence for anti cagenic properties
involved is largely epidemiological. Certain pogubns with high
dietary garlic consumption appear to have a reducetlence of
stomach cancers.

3.2 Echinacea

The chemical constituents of Echinecea are flawamoilipophilic
constituents, water-soluble polysaccharides ancemstluble caffeoyl
conjugates e,g echinacoside, chicoric acid, catieid). Echinacea has
immune modulation, anti inflammatory effects andawentibacterial,
antifungal antiviral and antioxidant activities.

3.3 Fever Few (anacetum Parthenium)

Fever few contains flavonoid, glycosides, monotegse(e.g camphor,
other pinene derivatives), and sesquiterpene laston The most
prevalent sesquiterpene is pathenolide which imgmly found in the

seeds and leaves of the plant, with concentratianging from 1% to
3%. Feverfew is used for migraine headache, hasirdfammatory

effects.
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3.4 Ginseng

Ginseng may be derived from any of several specfethe genius
panax. The active principles appear to be a dozemore triterenoid
saponin glycosides called ginsenosides or panag®sitinseng is most
often used to help improve physical and mentalgrerance.

Ginger

Ginger is the rhizome afingiber officinale (Roscoe), which has been
scrapped and dried in the sun. It is grown in mpasts of the world.
Including Jamaica, India and Africa. Ginger comsaiabout 1 — 2
percent of volatile oil and 5 — 8

Percent of resinous matter, starch and mucilageof@inger, to which
the drug mainly owes its aroma, contains terpecasiphene and B —
phellandrine), a sesquiterpene (Zingiberne) cinemteal and borneol.
Uses: Ginger is used as a carminative and stirhuliiins more largely
used as a condiment than as a drug.

Castor Oil Plant: Castor Oil is obtained from the seeds Ritinus
communis. The fruit is a three celled, thorny capsuless tultivated in
South America, various parts of Africa, Manchuiigvant and Italy.
The seed is oval, somewhat compressed from 8 torilBmg and from
4 to 12mm broad. The testa is very smooth, thahfaittle.

Uses: Castor oil is widely used as purgative. édytenic acid which is
prepared from castor oil is used in fungistatigarations.

SELF ASSESSMENT EXERCISE

Discuss the uses of garlic.

4.0 CONCLUSION

Many medicinal plants have contributed a lot to thevelopment of
orthodox and traditional medicine. In orthodox meet it gave rise to
a branch of pharmacy called pharmacognosy.

5.0 SUMMARY
The medicinal plants in the units are garkdlium sativum), Echinacea
(Echinacea Purpurea), feverfew {Tanacetum panthenum), Ginseng,

Ginger (Zingiber officinale and castor oil planthey all have various
medicinal uses.
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ANSWER TO SELF ASSESSMENT EXERCISE
Garlic has antihypertensive properties. It hasrdarobial properties.

It also has antifungi, antineoplastic effects. also has anticancer
activities.

6.0 TUTOR MARKED ASSIGNMENT
Discuss the following medicinal plants

0] Garlic,

(i)  Ginseng

(i)  Castor oil plant

7.0 REFERENCES/FURTHER READINGS
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