General I O

OVERVIEW

Pharmacology is the study of drugs. In general pharmacology section, important definitions, salient
features of routes of drug administration, pharmacokinetics and pharmacodynamics are highlighted.

DEFINITIONS

Pharmacology: The science that deals with the study of drugs and their interaction with the
living systems.

Drug (Drogue—a dry herb in French) is a substance used in the diagnosis, prevention or
treatment of a disease. WHO definition: “A drug is any substance or product that is used or
intended to be used to modify or explore physiological systems or pathological states for the
benefit of the recipient.”

Pharmacokinetics is the study of absorption, distribution, metabolism and excretion of
drugs, i.e. what the body does to the drug (in Greek, Kinesis = movement).

Pharmacodynamics is the study of effects of drugs on the body and their mechanisms of
action, i.e. what the drug does to the body.

Pharmacoeconomics deals with the cost, i.e. economic aspects of drugs used therapeutically.

Pharmacogenomics is a branch of pharmacogenetics and deals with the use of genetic
information to guide the choice of drugs in a person.

Pharmacoepidemiology is the study of both useful and adverse effects of drugs on large
numbers of people.

Toxicology deals with the adverse effects of drugs and also the study of poisons, i.e.
detection, prevention and treatment of poisonings.

Adverse drug reaction—"is any response to a drug that is noxious and unintended and
that occurs at doses used in man for prophylaxis, diagnosis or therapy.”

Toxic epidermal necrolysis (TEN) is the most serious form of drug allergy with cutaneous
reactions that can be fatal. Aminopenicillins, sulphonamides, sulfones, phenytoin, barbiturates,
carbamazepine, phenylbutazone and quinolones are some drugs associated with TEN and SJS.

Teratogenicity is the ability of a drug to cause fetal abnormalities when administered to a
pregnant woman.

Chemotherapy is the use of drugs and chemicals for the treatment of infections. It also
includes the use of chemical compounds to treat malignancies.

Pharmacopoeia (in Greek, Pharmacon = drug; poeia = to make) is the official publication
containing a list of drugs and medicinal preparations approved for use, their formulae and
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other information needed to prepare a drug. Pharmacopoeia also has information on the
sources of drugs, their physical properties, doses and tests for identity, purity and potency.
Chronopharmacology involves the correlation of drug effects to circadian rhythm to obtain
optimum therapeutic effects and minimise the adverse effects, e.g. bronchospasm usually
occurs at night.
* Blood pressure rises at dawn and dusk and is the lowest at midnight.
e Acute myocardial infarction is more common in the morning hours.
Chronotherapy is the administration of drugs to match the circadian rhythm.
Chronobiotics are drugs that can be used to modify or reset the circadian rhythm and may
be useful in sleep disorders and jet lag.
Absorption is the passage of the drug from the site of administration into the circulation.
Bioavailability is the fraction of the drug that reaches the systemic circulation following
administration by any route.
Bioequivalence Comparison of bioavailability of different formulations of the same drug
is the study of bioequivalence.

ROUTES OF DRUG ADMINISTRATION
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 Advantages

e Safest route
~ ~ Most convenient

— Most economical
— Drugs can be self-
administered

¢ Non-invasive route

¢ Frequency of adminis-

tration may be reduced.

® Therapeutic concentra-

~ tion may be maintained
for longer periods.

e Action is more rapid and
predictable.

_® Can be employed in an

_ unconscious or uncoope-
rative patient.
* Gastric irritants can be
given parenterally.
— Can be used in patients
‘with vomiting or those
~ unable to swallow.

- * Digestion by the gastric

- and intestinal juices and
the first pass metabohsm
are avoided.

* Absorption slow and
uniform

¢ Reliable ;

Duration of action

_ prolonged

°

* Can be trained for self-

injection

o Rehabie' mutey

muscular L Absorptlcm is rapxd

- Disadvantages

* Asepsis must be maintained.
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: - Other important feature

¢ Onset of action is slower

e Irritant and unpalatable
drugs cannot be administe-
red.

¢ Some drugs may not be

~ absorbed, e.g. streptomycin.

e Irritation to the GIT may
lead to vomiting.

* Absorption may be irregular.

* Drugs may be destroyed by
gastric juices, e.g. insulin.

* Cannot be given to uncons-
cious and uncooperatlve
patients.

* May undergo extensive first
pass metabolism.

Sometimes drugs are
coated with substances,
like synthetic resins, gums, |
sugar, colouring and
flavouring agents making
them more acceptable.

e Failure may result in the release
of the entire amount of drug in a
~ short time, leading to toxicity.

_® More expensive

Drugs are dmectly de]wered ‘
* Injections may be painful into tissues
¢ More expensive ‘ .
* Less safe and inconvenient
¢ Injury to nerves and other

 tissues possible

o Irritant drugs cannot be injec-
~ted because they can cause
severe pain. '

E.g. insulin, heparin

e Inshock, absorption is not

~ dependable because of
vasoconstriction.

¢ Repeated injections at the

_ same site can cause lipoatrophy

resulting in erratic absorption. , ’

¢ Aqueous drug solution
injected into a large
muscle, like deltoid,
gluteus.

¢ IM injection may be painful or
may result in an abscess.

(contd.)




Route

Intra-
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Advantages

Soluble substances, °
- mild irritants, depot

_preparations, suspen-

sions and colloids

~ can be injected.

Inhalation

Sublingual ®

Rectal

Most useful route in o
emergencies

Provides predictable o
blood concentrations. o
— 100% bioavailability

Large volumes of solu- e
tions can be given.
Irritants can be given.
Rapid dose adjustments
are possible.

Almost instantaneous e
absorption of the drug

In pulmonary diseases,

it serves almost as a local
route. ‘

® Smaller dose needed.

First pass metabolism
avoided.

Blood levels of volatile
anaesthetics can be con-
veniently controlled.

o

Absorption is rapld
First pass metabolism is
avoided.

After the desired effect

_is obtained, the drug can
 be spat out to avoid the

unwanted effects.
Gastric irritation avoided. e

Can be administered by
unskilled persons.
Useful in geriatric
patients, patients with
vomiting, those unable
to swallow and after
gastrointestinal surgery.
Useful in unconscious and
uncooperative patients.

Disadvantages

Nerve injury should be avoxded
irritant solutions can damage
the nerve, if injected near a nerve.

Local infection and tissue nec-

rosis are possible.

Once injected, the drug cannot
be withdrawn.
Thrombophlebitis possible
Extravasation may cause

irritation and sloughing.

Only aqueous solutions can be
given IV; but not suspensions,
oily solutions and depot prepa-

- rations.
Self-medication is difficult.

Irritant gases may enhance
pulmonary secretions, should
be avoided. '

Drug particles may induce

Other imﬁortant‘feuturés 4

e Absorption by sxmple
diffusion

e Maximum 10 ml

e Oily solution absorbed
slowly
o Infants — use rectus
femoris as gluteus not
developed ‘

* May be given as bolus,
slow injection or infusion.

e Generally 1 litre in 3-4
hrs,

* Volatileliquids and gases"
only ,

cough, e.g. cromolyn sodium.

Buccal ulceration can occur.
Drugs which cannot be given
by this route are:

 — Lipid-insoluble drugs

E.g. mtroglycerm, mfedl-

pine.

- Drugs of higher moleculaf welght k

— Irritants
- Unpalatable drugs

Trritation of the rectum can

Drug absorbed from the

~ upper part of gut f—‘carried’

occur. ,
Absorption may be 1rregular
and unpredictable.

by superior
haemorrhoidal vein to
portal circulation.
From lower part of gut—
middle and inferior
haemorrhoidal veins to
systemic c1rculat10n





































