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DRUGSAND MEDICINES Nores

The association of mankind with pain and disease is probably as old as man himself.
Humans have always been |ooking for remediesto overcometheir pain and suffering. The
earliest attempts at this, involved use of various plants. The knowledge was based on
experience and was handed on from generation to generation. It is being used even today.

In an attempt to conquer pain and disease, a large number of synthetic chemicals have
been discovered. The chemicals used as medicines are known as pharmaceuticals. Today
pharmaceutical industry has grown to be one of the biggest industriesin the world.

In this lesson we will try to introduce you to the area of drugs and medicines. In the
processwewould attempt to differentiate between drugs and medicines (though commonly
used interchangeably). You will also learn about classification of medicines and other
important aspects of drugs and medicines.

D), Objectives

After reading thislesson you will beableto:

define drugs and medicines;
differentiate between drugs and medicines;
classify medicines on the basis of their action (use);

cite examples and effects of analgesics, antipyretic, antiseptics, disinfectants,
antacids, antimalarials, anaesthetics, antimicrabials (sulphadrugsand antibiotics),
anti-fertility drugs, etc.;

differentiate between anal gesics and antipyretics;

differentiate between antiseptics and disinfectants;

explain habit forming and non-habit forming drugs;

differentiate between broad spectrum and narrow spectrum antibiotic;

differentiate between local and general anaesthetics;
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e describe self-medication and

e dternate systems of medicine.

35.1 What are Drugs and Medicines?

Whenwefall ill wetake sometablets, pills, injections or apply some ointmentsto get well.
All these are collectively known as medicines. Some time we may use some parts of
plants or some preparations made from herbs, minerals, animals, etc. All these substances
used for the treatment or prevention of diseases, can al so be called medicines. Medicines
contain a single chemical or a number of chemicals in different amounts to have the
desired effect.

The mode of action of the chemicals of a medicine is quite varied and complicated. In
many a cases mode of action may not be fully known to us, but we continue to use them
as they are useful to us.

Early man used severa plants or parts of plantsto cure diseases, without knowing of the
chemical components, responsible for it. For example bark of willow tree was used for
relieving pain (asanalgesic). Later, it wasfound that its bark contained 2-hydroxy benzoic
acid, which is closely related to acetyl salicylic acid (also known as aspirin). Parts of a
plant Rauwolfia serpentina (Hindi name, sarpagandha) have been used in Ayurvedic
drugsfor the treatment of hypertension (high blood pressure). Later on it was discovered
that a compound called reserpine was responsible for reducing blood pressure. Thus
reserpine became the first modern medicine to control blood pressure.

Inmost of the cases hature led to the discovery of modern medicine. Thousands of chemists
al over theworld are constantly searching for better, efficient, cheaper and safer medicines.

Asmentioned earlier the term drugs and medicines are used interchangeably, but thereis
adifference between the two. Let ustry to understand the difference between drugs and
medicines. The term drug is often used for preparations or formulation whose chemical
components and their quantities are not known fully. These may be extracts of certain
plants, herbs, animal parts or may be minerals.

The term medicine is used when the chemical composition and the quantities of various
chemical components are known. Further, the effects of the chemical compounds present
in a medicine and their side effects have been properly and extensively studied. The
medicines are approved by the relevant governmental authoritieslike Drug Controller of
India.

Theterm drug isalso used for substances, which are habit forming and are often abused,
for example, narcoticslike cocaine, morphine, heroine, marijuana, etc.

Asyou read in newspaperstermslikeillegal drugtrade, drug trafficking, drug mafia, drug
peddier are used to refer to illegal dealing with habit forming substances, referred to as
drugs.

However the difference between drug and medicineis far from clear.
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1.

Write adefinition of medicines.

false?

Drugsand M edicines

Name the compound which ispresent in the plant sarpagandhaand is responsiblefor

reducing blood pressure.

35.2 Classification of Medicines

You may befamiliar with some of the common medicines used for relieving pain, reducing
fever or for treating common cold, etc. The number of medicinesisvery large therefore
medicines are classified according to their action or use. Table 35.1 provides alist of
some important classes of medicines. Thetermslike analgesics, antibiotics, antiseptics,
etc. are common household words. Let us try to understand the meaning of this
classificationinalittlemoredetail.

Table35.1: Somel mportant Classesof M edicinesand their Action

S.No. Class Action or Usage
1 Antipyretics Reduce body temperature
2 Analgesics Reduce pain
3 Antimdarials Used for treatment of malaria
4, Germicides Kill germs
5. Antiseptics Kill germs(can be safely used onliving tissue)
6. Disinfectant Kill germs (cannot be used on living tissue)
7. Antacids Reduce acidity in stomach
8 Anaesthetics Loss of sensation
9. Antimicrobials, Kill microorganisms
Sulphadrugsand Antibiotics
10. Tranquilizers and hypnotics Reduce anxiety and bring calmness
11 Birth Control Medicines Birth control

(Contraceptives)
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1. Antipyretics

Antipyretics are the substances which are used to reduce body temperature or to control
fever.

The word antipyretic is derived from pyro which means fire (means hot) anti means
against. Thus antipyretic meansit counteracts heat (high body temperature).

Aspirin, paracetamol and phenacetin are commonly used antipyretics. You get theminthe
market with different trade nameslike crocin, anacin, disprin, etc.

0 OH OC,H,
OJ]\CHB
COCH
NH-COCH, NH-COCH,
Aspirin Par acetamol Phenacetin

Aspirinisthe most popular antipyreticin use. It gets hydrolyzed in stomach and salicylic
acid isreleased. Overdose and using it over along time may cause side effects. It may
cause bleeding in the stomach wall and even ulcers. Therefore, overdose and prol onged
use should be avoided. However, cal cium and sodium salts of aspirin are more solublein
water and are less harmful than aspirin.

2. Analgesics

Analgesics are the substances, that reduce pain which may be due to swelling of tissues,
injury, inflammation or some other disorders. Analgesics are of two types, namely narcotic
& non-narcotic.

Narcotic analgesics are the ones which induce s eep and thus hel p to reduce the feeling of
pain akaloids present in opium, viz. morphine, codeine, etc. are common examples of
narcotics. In higher doses these may cause unconsciousness. These are habit-forming
and cause addiction. Due to addiction a person wants to have it regularly and in larger
amounts. Such a person feels upset and uncomfortable if he doesnot get it. Narcotic
anaygesies do not induce sleep and are not habit forming. A common example of thistype
of narcoticsismorphine.

Morphine
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3. Antimalarials
Antimalarial medicinesare used to treat malaria. Quinine and chloroquineare widely used
antimalarials. Quinineisone of the earliest drugs, which wasfirst obtained from the bark
of aplant (cinchona) and later on synthesized in laboratories.
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Notes
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Quinine
P"e’! .
&, Intext Questions 35.2

1. Givetwo examplesof antipyretics.

4. Germicides, Disinfectant and Antiseptic

Germicidesarethe chemicals, which prevent growth of germs (microorganisms). Germicides
are classified as antiseptic and disinfectant. Both kill microorganisms but the difference
liesin the way we use them.

Antisepticskill microorganisms and are safe to be used on living beings (tissues). Antiseptics
are used on wounds, cuts or skin abrasions. These are used to dress wounds, etc. For
example, iodoform (CHL,), tincture of iodine, ethyl alcohol, a0.2 percent agueous sol ution
of phenol and boric acid (H,BO,) are common antiseptics.
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Somedyes havetheability to kill microorganisms. These dyeswerethe earliest compounds
to be used asantiseptics. Examplesare acriflavine (ayellow coloured dye), mercurochrome
(ared coloured dye), methylene blue (ablue coloured dye). Thesedyesare still in use as
antiseptics.

lodineisapowerful antiseptic. It isused astincture of iodine. Tincture of iodineis2to 3
percent solution of iodinedissolved in ethyl alcohol. lodoformisayellow coloured solid,
which is used as an antiseptic.

Disinfectantskill germs (microorgani sms) but are used on non-living substanceslike surgical
instruments, floors, bathrooms, lavatories, etc. Disinfectants are harsh and are not safe to
be used on living beings as disinfectants can damage living tissues.

Chlorineisapowerful oxidizing agent. It isused for disinfecting water. A concentration of
0.2t0 0.4 ppm (parts per million) isenough to kill microorganisms present in water.

Low concentration of sulphur dioxide is used to kill microorganismsin jams, jelliesand
squashes. Thusit acts as afood preservative. Sulphur dioxide is used for fumigation in
rooms, operation theaters, etc. to sterilize them. Bleaching powder (CaOCl,), chlorine
(Cl,), mercuric chloride (HgCl,), sodium hypochlorite (NaCl O), sul phur dioxide (SO,) etc.
are other examples of disinfectants.

Is Phenaol Antiseptic or Disinfectant?

Itisinteresting to notethat 0.2 percent agueous sol ution of phenol isused as antiseptic by
making. It issafeto be used on living tissuesin low concentrations (lessthan 0.2 percent).
If concentration of phenol is high then it can damage tissues. Therefore, at higher
concentration (1 percent or more) phenol is used as disinfectant.

OH OH
Cl
H,C OH
Phenol Chloro-xylenal
OH OH OH

CH,

CH,

CH,
o-Cresol m-Cresol p-Cresol

M ost anti septics and disinfectaints are powerful poisons (Table 35.2). They are ableto kil
microorganismsasthey interfere with their metabolism. While some othersare ableto kil |
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Table35.2 : Natureof Somelmportant Antisepticsand Disinfectants

Poisons Oxidising agents Reducing agents

Dyes

Acriflavine (ayellow dye) Bleaching powder Sulphur dioxide

Gentianviolet Chlorine

Mercurochrome Hydrogen peroxide Notes
Methylene blue lodine

Tincture of iodine

Phenols lodoform
Potassium permanganate
Phenol Sodium hypochlorite

Cresols
Resorcinol
Chloroxylenaol

Others
Formaldehyde
Boricacid
Mercuric chloride
Silver nitrate

5. Antacids
Antacids are the medicines which neutralize the excess acid present in the stomach.

Stomach juice contains hydrochloric acid (HCI). Thisacid helpsthe process of digestion
of food. Due to illness or anxiety or some other reasons more acid is produced in the
stomach. The stomach juice becomes more acidic than necessary. This causes problems
indigestion, bleedinginthelining of stomach or even ulcers. Some medicinesare used to
neutrialise the excess acid and correct the pH of the stomach fluid.

For example, sodium bicarbonate (NaHCO,) or asuspension of magnesium hydroxideis
used to neutralize excess of acid present in the stomach. Milk of magnesia contains
magnesium hydroxide, ‘ENO fruit salt’ contains sodium bicarbonate which helps to
neutralise excess acidity in the stomach juice. Medicine like digene, gelusil, used as an
antacid contain magnesium hydroxide.

(E) Anaesthetics

Anaesthetics are substances, which cause loss of sensation over a small area (local) or
loss of sensation of thewholebody. There are two types of anaesthetics namely, local and
general.

Local Anaesthetics

Local anaesthetics produce numbness or loss of sensation of pain, over a small area.
Cocaine, procaine and xylocaine are used as|ocal anaesthetic. Theseare useful for minor
operations.
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H,N O 25

Procaine

General Anaesthetics

General anaesthetics cause unconsciousness and hence | oss sensation of painin thewhole
body.

General anaesthetics are used for carrying out major surgical operations. Some of the
general anaesthetics are gases like nitrous oxide (also known as laughing gas). Some are
low boiling ethers like diethyl ether, divinyl ether, etc. These are given to the patient by
inhalation. On inhaling, these are absorbed through the lungs and make the person
unconscious. Anaesthetics have made surgical operationslessrisky and less painful.

Some anaesthetics are given orally (by mouth), or by injections. Morphine and pathedine
(these are the a kal oi ds obtai ned from opium) are given asinjections or through oral route.

7. Antimicrobials

Many diseasesare caused dueto infection in the body by certain microorganisms (bacteria,
fungusor viruses). Some examples of diseases caused by microbesare dysentry, pneumonia,
typhoid, urinary tract infection, etc.

Antimicrobialsarethe chemicals, which are used to kill microorganisms (which hasinfected
the body) without causing much damage to the body of the patient.

Thusan antimicrobial isachemical, whichiscapable of curing diseases caused by various
microbes.

Anideal antimicrobial should kill disease-causing microbe and should not have any harmful
effect on the patient. In fact there may not be any such antimicrobial whichistotally safe
and without any side effect.

The most common antimicrobials available are the sulhpadrugs and antibiotics.
Sulpha Drugs

Sulphadrugs are agroup of drugs, derived from sulphanilamide. All the sulphadrugs are
synthesized inlaboratories. Some of them have been very useful in treaing diseases caused
by a variety of bacteria. Some of the important sulpha drugs are sulphacetamide,
sul phadiazine and sul phaguanidine, etc.

NH, NH,

Sulphanilamide Sulphadiazine
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less powerful than antibiotics. Therefore, now a days these have become less popular.
Antibiotics

Antibioticsare the metabolic products produced by some microorganisms (mould or fungi).
They inhibit growth and even kill disease causing microorganisms (like bacteria, fungi, etc)
by inhibiting their life processes. Thereforethey are referred to as antibiotics (anti means

against and biotic meanslife). Notes

Penicillinwasthefirst antibiotic to be discovered. Alexander Fleming isolated penicillinin
1929 from amould Pencillium notatum. Penicillin has been used for thetreating diseases
caused by several bacteria. It has been effectively used for treatment of pneumonia,
bronchitis, sore throat, abscesses, etc.

Later on attempts have been made to improve the quality of penicillin. It has led to the
discovery of different varieties of penicillin. For example, Penicillin G (also known as
benzyl penicillin), penicillin F, penicillinK arethe morecommon varieties of penicillin.

H\ CH,
CH,

Y7 N

COCH
Penicillin G (benzyl penicllin)

Ampicillin and amoxicillin are the semi-synthetic modifications of penicillin. Inthiscase
the metabolic product of mould is obtained and then some reactions are carried out to
bring the desired changesin the antibi otic mol eculeto get ampicillin or amoxicillin.

Attempts are being made to discover better and better antibiotics. This search for finding
better antibioticsisanever-ending process. Now alarge number of antibioticsareavailable.
Some exampl es are streptomycin and chloromycetin (chloroamphenicol) and tetracycline.
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Chloroamphenicol

Streptomycinisused for the treatment of tubercul osis(TB). Chloromycetin isused for the
treatment of typhoid. Tetracycline is used for the treatment of several diseases.

Broad-spectrum antibiotics are those antibi oti cs, which kill awide range of disease-causing
microorganisms.

Broad-spectrum antibi otics can be used for the treatment of several diseases. For example,
streptomycin, tetracycline and chloroamphenicol are broad-spectrum antibiotics. Narrow
spectrum antibiotics are effective in the treatment of a few diseases.
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Allergic Reactions of Antibiotics

Some people may show allergic reactions to some antibiotics. These reactions may be
mild like rashes appearing on the skin or may be very serious and can even be fatal. You
might have observed that a doctor gives a small dose of antibiotic by injection and then
waits for some time to watch if there is any unwanted reaction. If there is no adverse
(bad) reaction, then only the doctor givesthe full dose of the antibiotic.

8. Tranquilizers and Hypnotics

Tranquilizersand hypnatics are used to reduce anxiety, and they also make aperson calm.
Sleeping pills are made up of these compounds. Most of them are habit-forming. Their
indiscriminate and over use should be avoided. Otherwise it may lead to addiction and
many other complications,

(0]
H5C2
Ph NH
(e} N (@]
H
Luminal Seconal

Luminal, seconal and equanil are the most commonly used tranquilizers. Barbituric acid
and some other compounds rel ated to barbituric acid are used in making sleeping pills.

O
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Barbituric acid Equanil

9. Fertility Control Medicines

It isaconcern of everyone to control human population. Medicines are available which
help prevent pregnancy. The medicines, which help prevent pregnancy, are known as
contraceptives. These are generally available in the form of tablets and are to be taken
regularly by females. Chemicalslike norethindrone and mestranol are used as contraceptives
(birth control pills). Chemically these are similar to femal e sex hormones.

=CH OH
CH, _
I |i =CH
o “ MeO

Norethindrone Mestranol
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The birth control pills may have some side effects in some cases. Therefore, the birth
control pills should be used under the guidance of some expert.

35.3 Hazards of Self Medication

When medicinesaretaken by apatient without the advice of aqualified doctor, itiscalled
self-mediation.

Self-medication is very harmful and a dangerous practice. One should never try self-
medication. Some of the harmful effects are:

1. A medicine, which has worked well for some one, may not be good for you and can
even cause some serious harm.

2. Youmay take amedicinein quantity more than necessary. It may be harmful for you.

3. You may take quantity lessthan necessary. The disease-causing microorganisms may
gain resistance to the medicine and the medicine may become ineffective.

You should avoid self-medi cation. Without advice of adoctor avoid use of common medicines
over prolong periods. Improper use of even most common medicines, which are readily
available without a prescription of adoctor, can have harmful effect.

The medicines, which you can buy without a prescription of adoctor, are called over-the-
counter medicines. For example cough syrups, crocin, aspirin, etc are over the counter
medicines.

The medicines, which you can buy after showing aprescription of aqualified doctor, are
known as schedul ed drugs. Improper use of scheduled drugsislikely to cause more serious
problems. Therefore, their saleis controlled and regulated by the government.

Most of good chemists do not sell scheduled medicines without a proper prescription.
Some irresponsible chemists may sell such medicines without a prescription. It is not a
good practice you should not encourageit.

35.4 Alternative Systems of Medicines

Allopathic system of medicine mostly make use of chemicalsas medicines. It takes severd
years of testing and trials on animals and humans, before an allopathic medicine is made
available in the market. It’s effects, side-effects, efficiency, fixing recommended dose,
etc. are extensively studied on scientific linesbeforeit issold in amarket. Governmentsall
over the world create several laws, rules and regulations regarding production, quality
control, sale, etc. intheinterest of public safety. Theallopathic systemispopularly known
as the western system or the English system of medicine.

In addition to the allopathi c system of medicinethere are alarge number of other systems
of medicinewhich are used in different parts of the world. Some of them are Ayurvedic,

Unani, Homeopathic, Chinese, Tibetan, conventional, tribal, traditional, etc. Some of these
systems are more popular in aparticular part of the world. Some are localised to a small

area or used by a small group of people. In some cases there may not be any written
record about the system of treatment and the knowledge is passed on by word of mouth
from generation to generation.
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Many of these systems are not popular over alarge population. It may be due to lack of
proper knowledge of the system or dueto lack of adequate study of the alternative systems
of medicine. There is an urgent need to extensively study al types of systems so as to
make best use of knowledge for the benefit of mankind

Fa" .
ke‘, Intext Questions 35.3

1.  Whatistheuseof tranquilizersand hypnotics?

2. Giveoneexampleof atranquilizer.
3. What are contraceptives?

4.  What are over the counter medicines?

e Medicines are the chemicals or mixture of chemicals used for the prevention, cure,
treatment, management of diseases and disorders or recovery of patients

e Medicinesare obtained from plants or parts of plants or synthesized in laboratories.

e Medicinesmay containonly one chemical compound or it may be amixture of several
compounds.

e Drugsmay bethe crude mixtures and theidentity of all the chemical componentsand
their amount present in them may not be accurately known.

e Antipyreticsare used to reduce body temperature for exampl e aspirin and paracetamol .
e Analgesicsreduce body pain for example aspirin and morphine.

e Antiseptics kill microorganisms and are safe to be used on a living tissue while
disinfectants are used on inanimate obj ects.

e Aqueoussolution (lessthan 0.2 percent) of phenol isused as an antiseptic. In higher
concentrations phenol isused as a disinfectant.

e Antibiotics are the metabolic products produced by certain microorganisms which
can kill some microorganisms. For examplepenicillin, streptomycin, tetracycline, etc.

e  Broad spectrum antibiotics can kill several different microorganisms, therefore, can
cure several diseases.

e |ocal anaesthetics cause humbness, loss of sensation of pain over a small area.
General anaesthetics cause |oss of sensation of the whole body.
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Self-medicationisthe use of medicinesby patientswithout proper adviceof aqualified

doctor. It can be very harmful to the patient.

In addition to the allopathic system of medicine there are several other aternative
systems of medicine in use. Ayurvedic, Unani. Homeopathic, Chinese, Tibetan,
conventional, tribal, traditional are some of the examples.

i‘? Terminal Exercise Notes
1. How are medicinesclassified?

2. Whoisolated thefirst antibiotic?

3. Nameamedicine, which is used as analgesic aswell as antipyretic.

4. What isanon-narcotic analgesic?

5. Why is 2.0 percent aqueous solution of phenol used as a disinfectant?

6. What do you understand by allergic reactions of antibiotics?

7. What are scheduled drugs?

8. Which medicines can you purchase without the prescription from a doctor?

9. What isself-medication? Describe some of itsill effects.

10. What are the aternate systems of medicine?

s Answersto Intext Questions

35.1

1. Medicinesareall those substances or formulationswhich are used for cure, treatment,
prevention of diseases or disorders and recovery of a patient.

2. True

3. Pharmaceuticals are the chemicals which are used as medicines.

4. Reserpine

35.2

1. Aspirinand Paracetamol.

2. Morphine.

3. Disinfectantskill germs but can damage living tissues Anticeptics are safefor living
tissuesand yet kill germs.

4. Medicinesused to neutralise excessacid in the stomach. M agnesium hydroxides and
sodium carbonate.

5. Loca anesthetics cause loss of sensation of pain over a small area while general

anesthetics cause |oss of concsiousness. 3
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6. Metabalicproductsof certain microorganismsand can kill some other microorganisms.
Penicilinisan exampleof antibiotic.

35.3

1. Tranquilizersand hypnotics are used to reduce anxiety and these al so make aperson
cam.

2. lumind

3. Contraceptives are the medicines used for prevention of pregnancy.

4. Over-the-counter medicines are those which can be purchased without aprescription
from a doctor.
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