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| PREFACE

Pharmacology is the science which deals with the action of drugs on living
organisms. So knowledge of pharmacology is not only essential but has become an
355‘?‘_ of the pharmacy student who will be actively involved in manufacturing, trading,
retailing, counseling and administration of drugs in future during their career.

The present book on “Pharmacology and Toxicology” is edited as per syllabus
reqwrgmer_ﬂs of “Education Regulation - 91" of “Pharmacy Council of India". The book is
organized in Seventeen chapters. First sixteen chapters cover the various topics of the
syllabus. The last seventeenth chapter is Specifically designed to lllustrate the objective
type questions like Drugs - Trade names, Drugs — side effect, Conditions —
contraindicated, Conditions — Drug of choice, Drug — Route of Administration ~ Common
Use - Dose, justify by giving reasons, Definitions and Antidotes. The book may also be
of useful value for B.Pharm. and other paramedical students.

We dedicate this edition to our beloved parents Shri. R. W. Kale and Mrs. R. R. Kale,
Tasgaon (Sangli) and Shri. V.G. Gumaste, Solapur who inspired us for bringing this text.

We owe gratitude and thankfulness to our President Hon. Shri. V. G. Shivdar, Vice-
President Prof. W.J. Tegeli, trustees and office bearers of D.S.T.S. Mandal’'s College of
Pharmacy (Poly) Solapur for their timely encouragement and co-operation.

We are highly indebted to Dr. A.G. Chandorkar, former Dean, Dr. V.M. Medical
College, Solapur and to Dr. Mrs. Vanita Joshi, Professor of Pharmacology, Dr. V.M.
Medical College, Solapure for their valuable guidance.

We are thankful to Shri. Dinesbhai Furia of Nirali Prakashan for his friendly co-
operation in the publication of this text.

Constructive suggestions for the improvement of the text will be highly appreciated.

Mrs. S. R. Kale
Shri. R. R. Kale
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Chapten... | '

GENERAL PHARMACOLOGY

SCOPE AND INTRODUCTION TO PHARMACOLOGY

Pharmacology, the term is derived from the Greek word ‘pharmakon’ meaning
drug and ‘Jogos’ meaning science.

Pharmacology, thus, is the science of drugs.

Word ‘drug’ is derived from French word ‘drogue’ meaning a dry herb. It is
defined as any substance used for diagnosis. Prevention and relief of disease.

Pharmacology deals with Study of sources of drugs, mechanism of action, toxicity,

absorption, distribution and metabolism of drugs. Pharmacology has the following
major divisions :

1. Pharmacodynamics :

> It deals with interaction between the chemical components of the living
system and drugs.

» It co-relates mechanism of action of drug with their chemical structure.
» It is a quantitative study of the biological and therapeutic effects of drugs.
2. Pharmacokinetics :

» It is the branch of pharmacology that defines fate of drug and deals with
absorption, distribution, metabolism and excretion of drugs.
3. Therapeutics :

» It is the branch, that deals with the cure of diseases and is déﬁned as “to take
care of ”, ' ' :

4. Toxicology :
» It deals with effects of poisons, methods for their detection, diagnosis and

treatment. Hence, this branch is defined as science of poisons.
5. Pharmacy:

» It is the branch that deals with preparation of drug and drug combinations in
a suitable dosage form, suitable and convenient for administration.
6. Chemotherapy :

> It is the branch of pharmacologjr that deals with drugs,

capable of destroying
the causative organism without destroying host cells.
(1.1) e
A
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Pharmacology and | oxicoiug
; __General Pharmacology
(e) Area of absorption : _General Pharmacology

Drugs :
Es are bettey absorbed in (he 1 atine

’ than in the
larger surface aron ol integtin ) he stomach because of

t) Gastro-intestinal transit time :

Absorption of drugs is influence
tone of gastric content.

Rapid absorption occurs i drugs ape
METABOLISM, DlSTRlBUTION, EXCRETION

d by pre-ence of food, volume, viscosity,

winustered before meals.

Drugs after admunistration are distri buted wrdelv in the body. Distribution of
drugs means transport of drugs to their target tissue. 1.e. gite of action.

For drug distribution body fluids act as solvent and vehicle.

Drpgs are widely distributed in extracellular fluid. in blood, adipose tissue and
body tissue.

Drugs are mainly metabolized in liver, kidney, lungs, skin and placenta.

The process of elimination of drugs from body is defined as excretion. Kidney,
lungs, billiary system, intestine are organs involved in excretion. Some drugs are
also excreted in saliva, milk and sweat.

Organs Drug excreted r

Kidney Barbiturates, salicylates, amphetamine, penicillin, morphine,
benzodiazepines.

Saliva Iodides, metallic salts. !
Lungs Volatile general anaesthetics, paraldehyde. :
Intestine Purgatives like cascara, senna, sulfa like sulfaguanidine.
Bile Tetracycline, chloramphenicol. '
Skin Metals like arsenic, mercury. eg j
Milk Barbiturate, diazepam, chloramphenicol . 'L

Factor Affecting Drug Distribution :

» The pharmacological agents, when administered 1n a suitable dosage form,
enter the blood stream, get uniformly distributed in the body and then reach
the site of action.

> Distribution is defined as the delivery of drug molecules between the water,
lipid and protein contents of the body. This involves transport of arug
molecules across the membranes of gastro-intestinal epithelium, blooc briun
barriers, placental membrane, etc. This occurs by the follow ng mechanisi
(a) Pass’ e transfer includes (1) Simple diffusion 1 Filtranon
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Pharmacology and Toxicology 1.14 General Pharmacolgg_!

4. Environment :

During daytime central nervous system is highly active. Hence dose of
barbiturates required to produce sleep during night is less than dose of barbiturate
required to produce sleep during the day.

5. Route of Administration :

The onset of pharmacological action is quick when drugs are administered
intravenously, eventhough doses are smaller, than when administered orally.

6. Emotional Factors :

The inert dosage forms, which resemble the actual medicament only in physical
properties like colour, size, shape, smell is defined as “placebo”.

Placebos are effective in conditions like angina pectoris, bronchial asthma and
psychic disorder to avoid agrevation of condition due to emotional factors.

7. Metabolic Disturbances :

Changes in water, electrolyte balance, acid-base balance, body temperature,
other physiological factors may affect drug response.

e.g. Salicylates reduce body temperature only in case of pyrexia.

Absorption of iron from gasto-intestinal tract is more in iron deficient
anaemia.

8. Presence of Disease :
Drug responses are altered in presence of diseases.

e.g.  Inliver cirrhosis, drugs like barbiturate and chlorpromazine may produce
prolonged effects.

Drugs which are excreted mainly by the kidney may prove toxic if
administered during kidney impairment.

9. Cumulation :

Every drug has it’s own half life i.e. time required for its absorption, distribution
and excretion. If a drug is slowly excreted, its repeated administration may built up
sufficient high concentrations in plasma, which is termed as cummulation and
toxicity as cumulative toxicity.

e.g. Phenobarbitone in epilepsy, digitals in congestive cardiac failure.

10. Presence of Previous Drug Therapy :

Presence of previous drugs may stimulate or inhibit the pharmacological actions
- of other drugs. :

e.g.  Hypnosedative phenobarbitone and anti-epileptic phenytoin are potent

?nducer.s of microsomal enzyme system and thus have the effect of
Increasing dose requirements of other drugs.
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Pharmacology and Toxicology

117 General Pharmacology

(a) Natural / Congenital :
(1) Species tolerance :
» Rabbits ca Y:
1.t can tolerate large amounts of belladonna due to the presence of
atropine esterase in liver.
(i1) In humans - Racial tolerance !

» Negr i - v .
00?1 0es 'fml to produce dilation of pupils when ephedrine is instilled in
onjunctival sac, as they are tolerant to sympathomimetic amines.

» Eskimos can tolerate high fat diet and carbohydrates.
(b) Acquired / Psuedo :

» Repeated administration or consumption of a drug results in slow
development of resistance to its effect. Due to this, to achieve same
therapeutic response, it is essential to increase the dose of drug. This
phenomenon is termed as acquired tolerance.

e.g. Morphine, cocaine, heroin, alcohol, nicotine, barbiturates ete.
Cross Tolerance :

In this phenomenon, if an individual initially develops tolerance to a drug

belonging to a particular group, he shows tolerance to other drugs belonging to the
same group.

e.g. Tolerance developed to alcohol and general anaesthetics.

Tolerance

Tachyphylaxis

It means reduced responsiveness to
drugs.

It is an unusual resistance to |

respond to usual dose of drug.

When an unusual high dose of a
drug is required to produce
therapeutic response previously
produced by therapeutic dose of a

drug, “tolerance” is said to develop.

It develops slowly.

In this phenomenon original effect
may be obtained by increasing the
dose.

E.g. Barbiturates, Vasodilators

~ administered in a same dose

It is defined as acute tolerance.

It is short lived, resistance to durg
action, develops rapidly.

Tachyphylaxis develops on
repeated administration. When
same pharmacological agent is

repeatedly, without a time interval
inbetween, it fails to produce same
pharmacological response.
Declination in pharmacological
response is referred to as
‘Tachyphylaxis’.

It develops quickly.

Original effect may not be
obtained by increasing the dose.

e.g. Ephedrine.
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Chapten. . 2

DRUGS ACTING ON
CENTRAL NERVOUS SYSTEM

GENERAL ANAESTHETICS
Definition :

These are pharrr'lgcological agents which when administered externally, bring
loss of all five modalities of sensation with reversible loss of consciousness.
Stages of General Anaesthesia :

The progress of general anaesthesia from the point of induction of anaesthetic is

. divided into four stages.

1. Stage of analgesia and amnesia :
» This stage is inbetween induction of anaesthesia to the loss of consciousness.

» It is characterized by loss of consciousness with feeling of floating, numbness
and analegesia.

» All reflexes are present.
» This analgesia stage is suitable for dental surgery and obstetrical procedures.

2. Stage of delirium or excitement :

» This stage is between the loss of consciousness to the first plane of surgical
anaesthesia.

» Neurones are released from the control of higher cerebral centers in this
stage. '

» It is characterized by psychomotor excitement and hyperactivity of
respiratory and cardiovascular reflexes.

» This stage is not suitable for any surgical procedure.

‘3. Stages of surgical anaesthesia :

> This stage starts when patient’s excitement is stopped and breathing is

regularized. : _
It is characterized by fixed eye ball (No wink response on touching the

cornea) and shallow abdominal breathing.

All reflexes are completely abolished.

This stage is most suitable for major operations.
Anaesthesia should not pass beyond this stage.

A4

WA N
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2t R ".._"lli_)[y_gs_ f\cting on Central Nervous System

4. Stage of medullary paralysis :

[

»

»

»

It is a stage of overdose beyond the stage of surgical anaesthesia in which
medullary centres are completely paralysed.

It is characterized by stoppage of breathing, fall of blood pressure to zero
level and cardiovascular collapse. It leads to death.

Vigorous and prompt measure only, can save the patient from this stage.

Properties of Ideal General Anaesthetic :

vVVVVYVYY

A\ 4

>
>

>

Easy to administer.

Should produce rapid and smooth induction and recovery.
Should be non-inflammable and non-irritating.

Should possess good analgesic effect.

Should possess adequate muscle relaxation.

Should possess sufficient margin of safety between stage of surgical
anaesthesia and stage of medullary paralysis.

Should not have any effect on liver, kidney and heart i.e. should not produce

bronchospasm, laryngospasm, should not interfere with uterine contractility,
should not affect blood pressure and cardiac contractility.

Should be potent anaesthetic with adequate duration of action.

Should not cause violent excitation, urinary retention, nausea and vomiting
during induction, recovery and post anaesthesia period.

Sings and stages of anaesthesia should be clear.

A single anaesthetic agent generally doesn’t possess all ideal properties. So
anaesthetic is associated with other agents like sedatives and hypnotics, muscle

relaxants, anxiolytics, antiemetics, narcotic analgesics etc. and this concept is called
as “Basal Aanaesthesia” .

Classification :

General anaesthetics are classified as follows :
(A) Volatile or Inhalatory Anaesthetics

1.

2.

Liquids :

» Ether

» Chloroform

» Halothane
Gases :

» Cyclopropane
» Nitrous oxide

(B) Non-volatile or Intravenous Anesthetics

1,

i
h

L

Barbiturates :
» Thiopentone
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Pharmacology and Toxicology 28 ____Drugs Acting on Central Nervous Sys;,,

Definition :
These are pharmacological agents which when administered externally relieve,
mild or moderate pains without affecting degree of consciousness.

Classification :
1. Narcotic analgesics / Opioid analgesics :

These are the pharmacological agents, which when administered externally
relieve severe degrees of pain associated with burns, parturitions, fractureg
traumas, tumors, malignancy etec. by affecting degree of consciousness slightly - by
producing narcosis (slight depression of central nervous system). Hence refered 54

‘narcotics’,

Opioid Analgesics :
(1) Phenanthrene derivatives_ - (a) Morphine
(b) Codeine
(¢) Thebaine
(11) Benzyl isoquinoline series —» (a) Papaverine r

(b) Noscapine
(¢) Narcine !

2. Non-opioid analgesics Or Non-narcotic analgesics, anti-pyretics :

These are the pharmacological agents, which when administered externally
relieve mild, dull aching type of pain associated with myalgia (muscle pain),
arthralgia (joint pain), neuralgia (nerve pain), toothache, bodyache, headache etc.
‘without depressing central nervous system (without narcosis). Hence referred as
non-narcotic.

e.g. Salicylates and derivatives.

[A] Pharmacology of ‘Narcotic Analgesics’ (e.g. Morphine)
(a) Mechanism of Action :
All narcotic analgesics acts on opiate receptors.
(b) Pharmacological Actions :

1. On central nervous system (C.N.S,)

(i) Analgesia :

Morphine when administered externally relieves severe degrees of pain
associated with trauma, fractures, malignancy, burns, parturition, acute
pericarditis, pleurisy etc. :
~ Morphine relieves severe pains by following mechanism :

> Itincrease pain threshold.

» Thereby it decreases perception of pain sensation.

The net result of above mechanism is loss of pain sensation — i.e. analgesia.

W
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" guphoria, Sedation, Hypnosis -

absence of disease whe . .

: Inces a sensation of em E_n morphine is consumed even in therapeutic doses, it
tEOdzuphoria an individuzll?:al well-being called as ‘euphoria’. In order to enjoy
e ’ . Com ll . y ¥ : - 3 :
i pelled to continue the drug which leads to
s, in absence of disea (3% .
Sefdosensation of Weu-be?flgw:? I}T?Tpgme is consumed, it produces euphoria — 2
i » Which leads t icti ine i
though it 1s a good, potent analgesic. o addiction. Morphine is the worst drug
tion i -
> iﬁi:i;z? ;;?‘I;i;d ;??Tmfllfphme is characterized by drowsiness, decreased
, dlinculty 1n concent - . ; ;
el s entration and is associated with lack of
> Morphm;'when consumed produces sleep which is not related to natural
sleep and is characterized by colourful vivid dreams.
2. On respiratory system :

Morphine produces respiratory depression by following mechanism :

(a) by its direct depressant action on brainstem and respiratory centre.

(b) !)y decreasing the sensitivity-of the medullary respiratory centre to the
1ncrea§ed plasma corbon-dioxide (CO:2) concentration. In toxic doses,
morphine produces severe depression of respiratory centre.

3. On pupil :
Morphine acts on Edinger. Westphal nucleus of occulomotor nerve and produces
pin-point miosis.
4. On cough centre:
Morphine depresses cough reflex by directly depressing medullary cough centre.

5. On Chemo Receptor Trigger Zone - “CTZ” :
Morphine acts on CTZ in the medulla, by stimulation and produces nausea and
vomiting. '
6. On gastro-intestinal tract :
Morphine reduces tone, motility, peristalsis of smooth muscles of gastro
intestinal tract, reduces all digestive enzymes and leads to constipation.
Absorption, Fate, Excertion : '
» When administered orally, absorption is slow and incomplete.
» Morphine exists in plasma, partly bound to plasma proteins and partly free.
» It is conjugated with glucouronic acid and is excreted though urine.

Side Effects :
» Euphoria followed by dysphoria.
» Constipation.
» Mental clouding.
> Nausea, vomiting
» Headache, fatigue.

(i
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Pharmacology and Toxicology 2.21
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Drugs Acting on Central Nervous System

EPILEPSY AND ANTI-CONVULSANTS

Introduction :

Epilepsy 1s chronic convulsive disorder characterized by sudden loss or
impairment of consciousness, usually but not always with characteristic body
movements and sometimes with hyper autonomic activity.

Types of Epilepsy :
1. Grandmal epilepsy / Major epilepsy :
» Characterized by sudden loss of consciousness and major convulsions with
tonic spasm and clonic jerking of body.
» Attacks can occur at any age.
2. Petitmal epilepsy :
» Characterized by episodes of impairment of consciousness associated with
bilateral clonic motor activity such as eye lid blinking.
3. Temporal lobe epilepsy.
4. Cortical focal epilepsy.
5. Hyps arrhythmia.

Causes of Epilepsy :
» Occassional, sudden, excessive, rapid, local discharging of grey matter.
» Epilepsy is co-related with impairment activity of inhibitory GABA (gamma
— amino — butyric — acid ) :

Classification of Drugs :

No. | Types of epilepsy Group name Drugs
1. Grandmal epilepsy Barbiturate Phenobarbitone
Mephobarbitone
Hydantoin Phynytoin g o
: _ ; Methoin )"
2. Petitmal epilepsy Oxazolidinedion Trimethadione {
derivatives Paramethadione
Sucecinimides Ethosuximide
Methsuximide
2 Status epilepsy Miscellaneous Diazepam
Sodium valproate

Pharmacology :
1. Di-phenyl-hydantoin :
» It is primary drug used in treatment of epilepsy. _
> It inhibits spread of seizure discharges in the brain and shortens the
duration and amplification of synaptic potential after discharge.
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Chapter...3

DRUGS ACTING ON
AUTONOMIC NERVOUS SYSTEM

INTRODUCTION

Human nervous system is mainly divided into two broad divisions :
1. Central nervous system.

2. Peripheral nervous system.

The peripheral nervous system is further divided into two branches

(a) Autonomic nervous system.

(b) Somatic nervous system.

Autonomic nervous system was named by Langley in 1898. Autonomic means
independent of voluntary control — ‘self regulating’ where Autos - self and nomos —
regulating.

The autonomic nervous system is broadly divided into two divisions :

(a) Parasympathetic (Inhibitory).

(b) Sympathetic (Stimulatory).

These two divisions are in a state of dynamic equilibrium. The parasympathetic
nervous system mainly plays a role in tissue building reactions.

The sympathetic nervous system prepares the individual to adjust to stress and

prepares the body for flight or fight.

Anatomy : :

The autonomic nervous system including both the branches, consists of a
mylinated pre ganglionic fibre, which forms a synapse with the cell body of a non-
mylinated, second neurone termed as post ganglionic fibre. The post ganglionic fibre
in turn terminates in a synapse with the receptor of organ supplied by it -

The synapse between pre and post ganglionic fibre is termed as “ganglion”.

While synapse between post émglionic fibre and receptor is termed as neuron-
effector junction. .

The pre ganglionic neurons of sympathetic system have their origins — cell bc?dm:s
_ in the thoracic and lumbar vertebrae of the spinal cord. The pre ganglionic
neurons of the parasympathetic system have their origin (cell bodies) in the lower
brain — cranium and in the sacral portion of the spinal cord (cranio — sacral flow).

(3.1)
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Pharmacology and Toxicology 33 Drugsidting on Autonomic Nervous System
(b) Cholinomimetic alkoloids :
» Pilocarpine
» Muscarine
» Arecholine

(c) Choline esterase inhibitors / anti-choline esterase :

» Reversible synthetic - Neostigmine
» - Reversible natural :  Physostigmine
» Irreversible i Organo-Phosphorous compounds

Receptors :

Parasympathetic nerve fibres go to the following organs :

erart, blood vessels, smooth muscles of eye ball, smooth muscles of intestine and
exocrine gland, which are referred to as muscarine receptors, and adrenal medulla
and skeletal muscles, which are referred to as nicotinic receptors.

1. ACETYLCHOLINE
Mechanism of Action : :

Acetylcholine combines with muscarinic as well as-nicotinic receptors and
produces pharmacological actions.

Pharmocological Actions :

[A]Muscarnic actions :
(i) Heart : Acetyl choline depresses sinoauricular node, S.A. node, reduce
conductivity, contractility, automaticity, rhythmicity, depresses A=V
node conduction and leads to stopping of the heart.

Blood vessels and blood pressure : Acetylcholine vasodilates blood
reby causing decrease in peripheral resistance and output

(ii)
vessels, the
and leads to hypotension.

Eye' ball : Acetylcholine contracts the circular fibres of sphincter
d cilliary muscles, which results in relaxation of suspensory
duces the tension on the lens. The net result

(iii)
pupillae an
ligament of the lens. This re
is reduction in the size of pupil called as miosis.

pupil reduces, focal length reduces. Person can see the

to him but is unable to observe those which are

thus fixed for short distance. This is termed as

As the size of
objects which are near
far away. The vision is

spasm of accommodation.
choline tends to reduce intraoccular tension,

By this miotic effect, acetyl
cular fluid through the canal of schlemm.

by facilitating drainage of oc
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3.8 Drugs Acting on Autonomic Nervous Syster,

Pharmacology and Toxicology.

CHOLINERGIC BLOCKING AGENTS (ANTI-CHOLINERGICS)

BELLADONA ALKALOIDS
Definition :

These ph
the muscarinic actions of acetylcholine.

armacological agents when administered externally, antagonize (blocks)

Source :
Belladonna alkaloids are mainly obtained from atropa belladonna and also from

hyoscymus niger, datura stramonium.

Pharmacological Actions :

1. Exocrine glands and secretions : Atr
including lacrimal, salivary, gastric, intestinal, sweat,
and causes dryness of mouth and intense thirst.

o-intestinal tract : Atropine reduces tone, motility, peristalsis and

bpine reduces all exocrine secretions
laryngeal, pharyngeal

2. On gastr
causes constipation.
3. Urinary tract : It produces reduction in uretral peristalsis.

4. Eye ball : Atropine when instilled in the eye, it relaxes constrictor pupillae -
circular muscles of the iris and tightening of suspensory ligament.
This results in dilation of pupil called as mydriasis.
Because of mydriasis, focal length is increased, person can see the objects
which are far away but fails to observe the objects which are near. This is
termed as ‘cycloplegia’.
Because of mydriasis and cycloplegia, person becomes more sensitive to
bright light, this is termed as ‘Photophobia’.
Cycloplegia produced by atropine lasts for 7 to 11 days.

Absorption, Fate, Excretion :
» It is well absorbed orally.
» In blood it is bound to plasma protein.
» It is eliminated by kidney.

Applications / Therapeutic Uses : | .

> As an anti-spasmodic, to relax the spasm of smooth muscles of intestine
urinary and billiary tract.
» As an anti-secretory :
(i) To reduce gastric secretions in peptic ulcer.
(ii) To reduce night sweats in patients with tuberculosis.
> As a pre-anesthetic medication : to reduce salivary, bronchial secretion. :
> Opthalamic uses : in fundoscopic examination of the eye. E
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(a) Catechol Amines : Adrenaline
Pharmacological action :

1. On heart : Adrenaline acts on 1 receptors of heart and increases heart rate

conductivity, contractility, automaticity, rhythmicity and leads to stlmuldtmn
of myocardium.

2. On blood vessels and blood pressure :
(1) In low doses : Adrenaline in low therapeutic doses causes periphera|

vasoconstriction (due to its a action), increase in resistance, increase in
output and thereby rise in peripheral — systolic blood pressure.

(i1) In high doses : In high doses adrenaline activates both receptors
a - peripheral blood vessels as well as B2 skeletal muscle blood vessels.

It causes peripheral vasoconstriction and leads to rise in systolic blood
pressure.

This is followed by skeletal muscle vasodilation, decrease in resistance,
decrease in output and fall in diastolic blood pressure.

This blood pressure response in moderate doses of adrenaline is termed
as ‘bi-phasic response’.

(iii) Sir Dale working on this response, postulated that, if ergot extract is

administered prior to adrenaline dose, then this biphasic response can be
converted into depressor response.

Ergot extract blocks ‘a response’. This is termed as ‘Dale’s Reversal’.

Bi-phasic Response and Dale’s Vasomotor Reversal :

(i) Adrenaline - low dose response on blood pressure.

-+ 'a'

action - Peripheral vasoconstriction
(Rise in systolic pressure)
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6. Metabolic effect :
Adrenaline increases blood sugar level by enhancing hepatic glycogenolysig
and by decreasing the uptake of glucose by peripheral tissue.

’

Absorption, Fate, Excretion :
» Adrenaline is never advised orally as it is destroyed by gut and live

enzymes.

» Adrenaline is mainly metabolized by two enzymes :
Catechol — O — methyl — tranferase — COMT
Mono — Amino — Oxidase — MAO

» Oxidised products are excreted in urine.

Side Effects :

» If given intravenously, may cause a sudden marked increase in blood
pressure, precipitating sub-arachnoid haemorrhage and hemiplegia.

» Fear, anxiety, restlessness, pallor, throbbing headache, tremor, palpitation.

» Hazards of accidental overdoses are cardiac arrhythmias, hypertension,
haemorrhage.

Therapeutic Uses / Applications :

» Adrenaline is the drug of choice in life threatening allergic reactions like
serum sickness, angioneurotic oedema, hay fever and anaphylactic shock. |

Dose : 0.5 to 1 ml of adrenaline 1 in 1000 subcutaneously or intramuscularly. |

» Adrenaline is the drug of choice in bronchial asthma. It induces good|
bronchodilation and inhibits mucoid secretion.

Dose : 0.2 ml to 0.5 ml of 1 in 1000 solution.

» It is used in treatment of heart block and cardiac arrest.
Dose : 0.3 ml to 0.6 ml subcutaneously.

» It is used as topical haemostatic to produce penpheral vasoconstnctmn which
stops nasal and gum bleeding.
Packs soaked in adrenaline of 1: 1000, 1 : 20,000 solution are used in dent?
practice to control bleeding after tooth extraction.

} It is added in local anesthetic injection. Adrenaline in the concentration ¢
1: 20,000 when used with local anesthetic, produces vasoconstriction an
reduces the systemic absorption of local anesthetic agent.

Thereby, it prolongs duration of action as well as systemic toxicity of loct
anaesthetics.
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Therapeutic Uses :

1. Alpha receptor blockers are used in the management of pheochromocytoma.
2. These are used in hypertension.

3. These are used in the treatment of peripheral vascular diseases.

4

n 1 1 . YT
. Phentolamine is used to reverse the intense local vasoconstriction caused by

T ’mﬁltratmn of alpha agonist in subcutaneous tissue during intravenous
administration.

2. B- Betareceptor blocking agents
Definition :
These pharmacological agents when administered externally, competitively block

beta adrenergic receptors and thereby actions of catecholamines mediated through
beta-adrenergic receptor.

Agents :

Drug Trade name Preparation
Acebutolol Sectrol” 200, 400 mg capsule, oral
Atenolol Tenormin 50, 100 mg tablets, oral
Betaxolol Kerlone, Betoptic | 10,20 mg tablets, oral

0.25 % ophthalmic drops
Carteolol Cartrol 2.5 mg, 5 mg tablet, oral
Esmolol Breviblock 10 mg / ml for I/V injection

250 mg / ml for I/V infusion
Propranolol Inderal 10 mg, 20, 40, 60, 80 mg tablet

80 mg, 120, 160 mg sustained

released capsule

4, 8, 80 mg / ml solution

: 1 mg / ml for injection

Pindolol Visken 5, 10 mg tablet, oral
Metoprolol Lopressor 1 mg / ml for injection
I aRethiol Tarndate 100, 200, 300 nig tablet, oral

5 mg / ml for injection
Timolol Blocardren 5, 10, 20 mg tablets, oral

0.5% ophthalmic drops

. b
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Chapter.. B
~ DRUGS ACTING ON EYE

MYDRIATICS AND MIOTICS
[1] Mydriatics :

Definition : These pharmacolo
externally, dilate the pupil i.e.
Mechanism :

Pupil is supplied by parasympathetic as well as sympathetic nerve fibre.

'I‘hg parasympathetic supply is through occulomotor nerve and supplies. to
constrictor pupillae. The sympathetic supply is through superior cervical ganglion
and supplies to dilator pupillae.

When mydriatics are instilled in eye, it causes relaxation of constrictor pupillae,
Le. circular muscle fibres and causes tightening of radial muscle fibres, i.e. dilator
pupillae.

This causes flattening of lens known as mydriasis. :

Because of mydriasis, the focal length is also increased which fixes the sight for
far vision, i.e. a person can see the objects which are far away but fails to see the -
objects which are too near. This is termed as cycloplegia.

[2] Miotics:

Definition : These pharmacological agents when instilled in the eye, cause
reduction in size of pupil — miosis (constriction of pupils).

Mechanism : :

Pupil is supplied by parasympathetic as well as sympathetic nerve fibre.

The parasympathetic supply is through occulomotor nerve and supplies
constrictor pupilae i.e. circular muscle fibres. :

When miotics are instilled in eye, they cause contraction of circular muscle
fibres, i.e. constrictor pupilae and relaxation of radial muscle fibres, i.e. dilator

gical agents, when instilled topically or administered
produces mydriasis.

pupilae. e 3
This causes marked reduction in size of pupil which is referred to as miosis. :
Because of miosis, focal length of pupil is also reduced, person can see the objects

which are near but fails to observe those that are far away, this is termed as spasm

of accommodation. Drugs acting on eyeball are classified as follows :

[A] Mydriatics and Cycloplegics
1. Parasympatholytics : p

» Atropin |
» Homatropin
» Cyclopentolate
» Tropicamide
» Scopalamine
(4.1)
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Chapten.. y
DRUGS ACTING ON
RESP]RATORY SYSTEM

BRONCHODILATORS

@ronchlal asthma is clinical entity characterized by airway obstruction,
narrowing of bronchii, which leads to paroxysmal dyspnea and wheez_J

Factors like allergens, drugs, dust, cold air, exercise, chemicals, histamine
precipitates asthmatic attack.

Bronchial narrowing leads to hypoxemia, hypercapnia. Prolonged hypoxemia
may cause pulmonary hypertension, right ventricular failure while hypercapnia
(increase in arterial CO: tension) causes cerebral vasodilation, risé in intracranial
tension, mental confusion and coma.

Clinically bronchial asthma can be discussed in three groups :

plso‘&lc form :

» In this type cause is known as either allergy, or resplratory tract infection or
psychological trauma.

» Individual suffers from acute spasm attacks and responds nicely to
bronchodilators.

]/ Status Asthmatlcus
» It is severe and pers1stant attack and is assomated with respiratory failure
or insufficiency. ; g - '
> Do not respond to bronchodilators.

8./Chronic Asthma :
> It is characterized by persistant dyspnoea and wheeze. It is due to
inflammation and thickening of bronchial mucosa. It is correlated with
excessive secretion of mucus, decreased elastic recoil of lung tissue and

bronchospasm.

Anti.asthmatics :
These pharmacological agents, known as “bronchodilators”, when administered
Prevent and relieve symptoms of asthma.

(8.1)
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55 Drugs Acting on Respiratory System

sed in cough due to irritation of pharyngéal mucosa

hiza increases saliva.

) drive from chest’.
increase demulscent respiratory tract fluid which

iratory mucosa.
fruitful in the treatment of cough due to irritation

elow epiglottis.
pecacuanha, potassium iodide, squill are used as

e e

 suppressants : ;
aﬂmhﬁétered suppress the cough centre located in the
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| . AUTOCOIDS

PHYSIOLOGICAL ROLE OF HISTAMINE
y Definition :

‘Histamine 1s tissue amine or bio
widely distributed in the body.
leucocytes, basophils and mast
and skin.
Pharmacodynamics of Histamine :

Histamine acts on H; and Hs receptors.

genic amine. It is an imidazoline compound
It is present in varipus biological fluids. In platelets,
cell. The highest concentration is present in lungs

» Histamine H, receptor activity causes smooth muscle contraction, increased
vascular permeability and increased mucus secretion.

» Histamine Hs receptor activity increases gastric acid secretion.
Pharmacology of Histamine :
» Histamine produces contractions of large blood vessels and arterioles.

» It causes throbbing headache, palpable temporal pulsation and transient
increase in cerebrospinal fluid pressure. -

» It produces triple response characterized by flush, flare, wheel when
administered intradermally, 10 — 20 micrograms.

» It increases heart rate and contractility.
» It is a powerful stimulant of hydrochloric acid secretion by oxyntic cells of
stomach.

Preparation :
Histamine acid phosphate I.P. 1 mg/ml. 0.5 to 0.1 mg subcutaneously.

Therapeutic uses :
» To study gastric secretion.

» Diagnosis of pheochromocytoma.

ANTI-HISTAMINICS
Anti-histaminics are pharmacological agents which when administered
externally antagonize effects of histamine on Hi and Hz receptor.

[A] H: - Receptor Antagonist | -
These agents competitively block effects of histamine mediated through Hi

receptor.

(6.1)
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P y When administered, mcUmplvt,(,]y

‘s commonly used agent. mpl
| is excreted through urine in 94

1hanethedine
b | tract anc

absorbed from gastro-intestina
abs

hours. .
» Postural hypotension 1§ common side effect.
Preparation :
» Guanethedine
Trade name - Ismelin
(b) Reserpine :

» It is an adrenergic neurone blocker.
is known to deplete catecholamines from storage sites

10-20 mg / day

» Reserpine
(adrenaline, nor-adrenaline)

It also depletes 5-hydroxy-tryptamine, i.e. serotonin.
Reserpine acts on ‘granular uptake’ and granular amine storage.
It also inhibits release of renin.
When administered, it is readily absorbed from gastro-intestinal tract.
Weight gain, sedation, mental depression, nasal congestion are common
side effects. :
Preparation :
» Reserpine
Trade name - "Serpasil - 0.25 mg tablet.

ViV ViV

4. Adrenergic Receptor Blocker :
(a) Alpha receptor blockers :

» These pharmacological agents when administered competitively, block
peripheral alpha receptor.

» This results in vasodilation, reduction in resistance, output and fall in
blood pressure.

» The drugs belonging to this group are rarely.used as an antihypertensive
because of their side effects and erratic oral absorbtion.

Preparations :
» Phentolamine - Regitine - 25mgI/V

» Prazocin - Minipress - 1mgt.id.
(b) Beta receptor blockers : :

> These agents .competitively block the re . ' '
' . sponse of catecholamines
mediated through beta adrenergic receptors. :

> By blocking cardiac beta recepto .
cardiac output, ptor, these agents reduces heart rate

Ve
These are also known to reduce plasma renin activity

Bradycard;i .
e t}:; ardia, bronchospasm, peripheral vasoconstriction are common sid¢

A4
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o Drugs Acting on Blood System

HAEMOSTATICS

Definition :
These pharmacological agents when administe

red, stop capillary 00Zing.

» Pack soaked in adrenalin.

» Cellulose.

Haemostatics are
bleeding. These are the agents used to control oozing from ca

pharmacological agents which when administered stop / arrest
pillary vessels.

Mechanism :

These agents prevent oozing by formatio

n of an artificial clot. They form a

ferrous matrix, which hastens clotting. |
When applied on the affected surface, these agents are absorbed from site of

application.

Limitations : :
They are not used to arrest bleeding from large arteries and veins.

Mechanism of Action :
> These agents are directly applied on the affected bleeding surface.

» They are absorbed from site of application.
» Hence they are known as absorbable haemostatics.

Agents Used :

15 Gelatin'spoﬁge s

>
' g
>
»

It is a surgical sponge used during operations.
It is kept in place after the closure of operative surface.
It is moistened with thrombin or thromboplastin solution.

It is completely absorbed in 4 — 6 weeks.

2. Oxidised cellulose :

-
g

}

v

It is the surface haemostatics.
When used, it catalyses reaction between haemoglobin and celluloic acid.
It is poorly absorbed.

It is defined as surgical cotton / gauze.

3. Human fibrinogen :

>

It is the solution containing fibrinogen with thrombin.
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Pharmacology and Toxicology 9.4 _ Drugs Affecting Renal Functjg,

> In presence of osmotic diuretics, active reabsorption of sodium is reduced ang

thereby reabsorption of equiosmotic volume of water. Thus, osmotic diuretir_--\:
by acting on proximal tube brings net loss of water and electrolytes i .
enhances diuresis (urinary flow).

Preparations :

» Mannitol - 25% solution in 50 ml ampoules intravenously.

»
»

Isosorbide — 1 -2 gm/kg body weight as 50% solution.
Glycerol - 120 g/day orally.

2. Xanthine diuretics :

»

»

Xanthine diuretics act by increasing renal blood flow (RBF) as well as by
inhibiting tubular reabsorption of sodium.

This produces a net loss of water and electrolytes, i.e. diuresis.

Xanthine diuretic action is not much affected by changes in acid base
balance.

Theophylline is the most effective xanthine diuretic than aminophylline
which is a weak diuretic.

Preparation :

»
>

Theophylline
Aminophylline

By slow I/V route in a dose 0.25 to 0.50 g diluted in 10 to 20 ml of 5% glucose
solution.

3. Mercurial diuretics : |

» Mercurial diuretics are ineffective orally and may cause renal impairment.

> Use of mercurial diuretics is hazardous and hence rarely preferred.

4. Carbonic anhydrase inhibitors : diuretics :

» The hydration of carbon dioxide takes place under the influence of carbonic

anhydrase to form carbonic acid. carbonic acid in turn dissociates and breaks
to give hydrogen and bicarbonate ions.

In relation to the tubular cells, this carbonic anhydrase enzyme helps to
produce free H* ions which are secreted in tubules in exchange for sodium ion
which in turn results in reabsorption of equiosmotic volume of water.

b

/-.
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$ Thus, Thiazide administration results in total loss of water and electrolytes

... i.e. diuresis occurs.
» The main drawbacks of thiazide -diuretics are hypopotasaemis

hyperuricaemia, aggrevation of diabetes mellitus.

" Preparations :
~ “» Chlorothiazide diuril 250 mg daily
» Hydrochlorothiazide hydreodiuril 25 mg daily
“ (Esidrex)

6. Loop/high celling diuretics :

» It is a potent , oral, non-mercurial diuretic.

» On oral administration, it acts mainly on Loop of Henle and prevents active
tubular reabsorption of sodium and chloride. Thus these agents reduce
tubular diffusion and reabsorption of equiosmotic volume of water.

» Thus administration of these agents results in net loss of water and
electrolytes : diuresis.

» Because of high potency, loop diuretics must be used cautiously as rapid |
reduction in extra cellular fluid volume, can result in a cardio vascular
collapse with associated hypokalaemia, hypochloraemic alkalosis.

Preparations:

> Furosemide Lasix 20 — 80 mg .
» Bumetanide Burine 20 — 40mg I/V

7. Potassium sparing diuretics :

» Aldosterone is an adrenal mineral corticoid which plays an important role i

the maintenance of electrolyte balance in the body. It stimulates the sodium
~ pump at the distal tubular ion exchange site, causes sodium reabsorption and
loss of potassium.

» Potassium sparing diuretics are chiefly aldosterone antagonist, antagonizes
this tubular effect of aldosterone, leading to sodium and water loss in the
urine. Thus these agents spare, i.e. pi'otect potassium ion. Hence, known &
‘potassium sparing diuretics’.

Preparations :

» Spironolactone Aldactone 25 mgb.i.d.
» Triamterene Dytac 100 mg oral

Z »
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(b) It facilitates phosphorylation of glucose and prnm()t.(lzs glycogen Sjr’nthtrkq_.;_

(¢) Insulin inhibits glycogenolysis and glljcnner)g§nesls.und thus increag,,
utilization of glucose. The net result of insulin action on carbohydry,
metabolism is the use of glucose as fuel and storage of some glucose ,,
glycogen. This reduces blood glucose level.

2. In diabetes mellitus, insulin deficiency causes mobilization of fat from
adipose tissue into blood stream. The availability of free fatty acids to th,
liver, leads to an increased production of acetoacetic acid-ketone bodieg
causing metabolic ketoacidosis.

Insulin administration stimulates the synthesis of fatty acids ang
triglycerides. Thus, it antagonizes the metabolic ketoacidosis.

3. Insulin deficiency in diabetes mellitus, impairs protein synthesis and favours
protein breakdown in muscle.

Insulin administration enhances the transfer of aminoacids into cells an(
promotes their conversion into protein.

4. Insulin enhances entry of potassium into cells and its involvement in
gluconeogenesis. Insulin antagonizes the excess of body water loss.
Preparations :

[A] Commercial insulin is a mixture of the hormone extracted from the pancreas of
cattle (bovine) or pigs (porcine). The potency of insulin is assayed by comparing
the new sample with an international standard for its hypoglycemic effect.

Preparations are adjusted to contain 40, 80, 100, 500 units/ml according to
need.

[B] Newer Insulins :

1. Aectrapid : It is a clear, neutral solution — (PH — 7) of recrystallised
monocomponent of porcine insulin.

2. Rapitard : It is a cloudy mixture of actrapid and large insoluble crystals
of bovine insulin. :

3. Monotard : It is a monocomp

onent of insulin-zinc suspension and
contains purified porcine insulin.

Note :

» All insulin preparations are usually administered subcutaneously.

T

» Regular insulin can be administered intravenously.
» The insulin preparations are marketed in 10 m] vials.
Side Effects, Precautions s
1. Hypoglycaemia :
It is a common adverse effect and may result due to J
(i) too large a dose of insulin injected.
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[A] Sulfonyl urea derivatives :

[B] Biguanides :

[A] Sulfonyl Urea Derivatives

>

Y/ Wiy

v

»

10.6 Hormones and Hormone .afmlagmI lg

» Tolbutamide

» Chlgrpropamids

» Acétohexamide.

» Glibenclamide.

» Phenformin.
» Metformin.

These compounds are chemically related to sulfonamides devoid f
antibacterial activity.

These derivatives stimulate the beta cells of islets to secrete insulin.

When administered, these derivatives cause degranulation of beta cells.
These agents are in effective in insulin dependent diabetic patients and only
effective in patients who have residual insulin in pancreatic B cells.

When administered, these are readily absorbed from gastro-intestinal tract.
Their biological half-lives vary from 6 hours to 36 hour.

Sulphonyl ureas, when administered in therapeutic doses during diabetes
treatment, produce common side effects like nausea, vomiting, epigastria,
discomfort, weakness etc.

Drugs like salicylates, phenylbutazone, propranolol chloramphenicol and
alcohol may potentiate the hypoglycaemic effect of sulfonyl urea.

Oral hypoglycaemics like sulfonyl ureas are strictly contraindicated in
pregnancy, severe infection and hepatic impairment.

Preparations :

» Tolbutamide Rastinon 0.5 to 1.0 gm tablet / 1.5 g daily.
» Chlorpropamide Diabenese 0.1 to 0.25 g tablet / 0.25 gm daily
> Glibenclamide Daonil 5 mg tablet / 0.005 gm daily
» Glipizide Glynase 5 mg tablet.
[B]Biguanides : |
» These pharmacological agents when administered orally, are highly effective.
» They are effective in the absence of functioning pancreatic beta cells of
residual insulin.
» They inhibit glucose absorption from the gut and hepatic gluconeogenesis.
» When administered, they accelerate the peripheral utilization of glucose.
» These agents may cause gastro-intestinal upset, vomiting, diarrhoed

anorexia.
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Antithyroid Drugs :

Definition : These pharmacological agents when administered externa,
manage the symptoms of thyrotoxicosis effectively.

= w——

Classification : Anti-thyroid drugs are classified as follows :

[A]

1. Ion inhibitors :

Pharmacology :

[A] Goitrogens : These are the pharmacological agents, which when

administered, interfere with thyroid hormonal synthesis and decrease hormonal
level in blood. !

1. Ion inhibitors:

o

»

>
>
Ve

» Potassium perchlorate. ]
» Thiocynate.
2. Organic anti-thyroid drugs :
» Thiomides such as propylthiouracil, methimazole, carbimazole.
[B] Iodides, lithium

(C]

Goitrogens

Radioactive iodine

o !
Ion inhibitors like potassium thiocynate and perchlorate when administered,
competitively inhibit the trapping of iodides by thyroid gland.
It effectively controls the symptoms of hyperthyroidism.

It is very cheap and less toxic.

In therapeutic doses it may cause gastric irritation, fever, skin, rash, aplastic
anaemia. :

Preparation :

»

Potassium perchlorate : 600- 800 mg /day in divided dose.
The maintenance dose is 200 —400 mg/day

2. Thiomides:
> These agents when administered, block thyroid hormone synthesis by

r

e

inhibiting coupling of iodotyrosines, conversion of MIT to DIT and formation
of MIT.

These agents are rapidly absorbed after oral administration. They are partly
metabolized in the liver and excreted in urine unchanged. (R

These agents may produce effects like fever, skin rashes, edema of the feet
arthralgia etc.
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10.16 Hormones and Hormone Anfagoniy,
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CORTICOSTE ROIDS

Definition :
Corticosteroids are adrenoco

rtical hormones produced and released by adreny)

cortex. o k)
The secretion of adrenocortical steroids 18 controlled by the pituitary release qf

corticotrophin i.e. ACTH — adreno-cortico-trophic hormone.

Classification :
The classification of corticosteroids, according to zones

can be explained as follows :

1. Gluco-corticosteroids
inner zones of adrenal cortex

9. Mineral corticosteroid : Aldosterone released from
outer zone of adrenal cortex.

that form adrenal cortey

. Cortisol, hydrocortisone released from middle and
_ yona fasciculate and zona reticularis.
zona glomerulosa, the

3. Sex hormones.

1. Gluco-corticoids :
The chief glucocorticoid secreted in humans is hydrocortisone cortisol.

Actions :
[A] Metabolic effects :

(a) Glucocorticoids inhibit amino acid — protein synthesis and stimulat
their conversion into glucose in liver. Glucocorticosteroids inhibi

peripheral glucose utilization.

(b) Glucocorticosteroids cause redistribution of fat in the body with loss fro
extremity and a deposition in neck and supra clavicle area giving “moo
like face” appearance.

[B] Cardio vascular system :

Absence of glucocorticoids causes increase in capillary permeability

reduction in cardiac output and exerts positive ionotropic action.
[C] Central nervous system :

Glucocorticoids stimulate slight changes in mood, a false sensation of we |

being, nervousness and restlessness.
[D] Anti-inflammatory action :

Glucocorticoids prevent inflammato i

_ ry reactions such as local h

swelling, tenderness etc. : . s

[E] Gastro-intestinal system :

Glucocorticoids increase th 1
; e secretion of gastric hydrochloric acid
pepsinogen and pancreatic tripsinogen. | o -
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Chaptern.. 11
DRUGS ACTING ON
DIGESTIVE SYSTEM

CARMINATIVES

(These are s
expel_gas fromﬂ:; ephtarmamlog“_’al agents, which when administered externally
ol stomach or intestine during the treatment for flatulence and

1\\{[}chanism of Action :

» These are pharmacological agents, which are aromatic volatile oils in nature

» Thet.sg agents cause mild irritation, thereby increasing gastro-intestina
motility and cause relaxation of sphincters.

» These agents produce a feeling of warmth in the stomach.

Preparations : .
The various food spices and condiments, like cardamom fruits, -ginger, fennel
fruits, asafoetida, cinnamon bark, cloves, cariander an anise, posses carminative

properties.
With sodium bicarbonate, these agents form important constituents of various
grips.
Therapeutically these volatile oils are used in the form of tinctures.
e.g. lincure vcardamom
\/'Tincj;ure  zingiberis
Side Effect :

In individuals, suffering from peptic ulcer, biliary tract diseases, irritable colon

syndrome it may cause flattent dyspepsial.

DIGESTANTS

Definition : | Y !
These are pharmacological agents which when administered promote the process

of digestion in the gastro—intestinal tract.

Digestants e
. hloric acid (Dilute) : : S
2 Hyam: s lopik Pacid. LPC 10 mie BRdiuaietq acid. The preparation 8
Dilute hydroc ' f water and 4 to 6 ml of diluted solution are

. : 50 volumes 0
usually diluted with 25 to to prevent its effect on teeth.

administered by mouth through a straw
(11.1)
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icol 11.4 Drugs Acting on Digestive Syste,
Pharmacology and Toxicology

» In the gel form, it is a nonabsorbable huf’f(‘r fll]{.?l{‘.id. |

$ Tt has slow onset of action and low neutralizing capacity.
(1 gm neutralizes 12.5 to 25 ml of 0.1 N HCI)
Al(OH): + 3HCI > AlCls + 3H20

» In addition to anti-acid property, aluminium hydrr)xir‘le- gel possrmsgs
astringent and demulscent properties, by which it provides a protective
covering over the ulcerative area. .

» Aluminium hydroxide gel is relatively palatable and is devoid of major
serious toxicity.

» The most common side effect of aluminium hydroxide gel is, constipation. To
relieve constipation, it is always combined with magnesium salts like
magnesium hydroxide or tri-silicate.

» Aluminium hyroxide gel is strictly contraindicated in combination with
tetracycline, barbiturates, warfarin, quinidine and chlorpromazine, as it

reduces absorption of these agents by chelation, i.e. by forming insoluble
complexes — chelates.

Preparations :
» Aluminium hydroxide tablets . - gelusil - 2 tablets to be chewed.
» Aluminium hydroxide gel - divol - 4-8 ml every two hour.

(b) Magnesium tri-silicate :

» Itis available as a fine white tasteless powder.
» In the stomach, it acts as both antacid and adsorbent.

» When administered, it reacts W1th gastnc acid to from hydrated silicon
dioxide as follows :

Mg:SisOs - nH:0 + 4HCl —» 2Mg012 + 3Si0; + (n + 2) H:20

As it is gelatinous in consistency, it provides protective coating to ulcer area.

One gram of magnesmm trisilicate neuralizes abo
acid.

» It may cause mild diarrhoea.

Preparation :

ut 9 -11 M equiv., of gastric

» Magnesium tri-silicate.
2.4 mg every 1 - 4 hour.

Tablet should be chewed before bein
rapidly in the stomach,

(e) Calcium carbonate ;

g swallowed, as it does not disintegrate

-

> It is a non-systemic antacid and occurs as a white, odourless powder with a
chalky taste, .
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Pharmacology and Toxicology 11.8 ~_ Drugs Acting on Digestive Sys_tgm

2. Castor oil :

» It is an irritant laxative.

» It is fixed oil obtained from the seeds of Ricinus communis linn.

» Castor oil itself is non-irritant, but when ingested, it is hydrolysed in the
intestine by pancreatic lipase, to glycerol and ricinoleic acid. Ricinoleje
acid acts as an irritant and causes purgation.

» Castor oil acts on the small intestine and produces copious liquid stoo]
with fluid loss.

» Castor oil is strictly contraindicated in pregnant women as it stimulateg
uterine contractions.

Preparation :
» Castoroil,ILP. - 5 ml to 15 ml

(b) Bulk Forming Laxatives :
» These are mild cathartics.
» These are natural or semisynthetic polysaccharides and cellulose derivatives.

» When administered orally, these agents are not absorbed and thus increase
the indigestible residue. These agents thus absorb water and swell up and
thus relieve constipation by increasing fecal mass, which stimulates,
peristalsis. Along with these agents, adequate fluid intake must be taken to
avoid intestinal obstruction.

Preparations:

» Bran — 12 — 24 gm in divided dose.

» Isapgol husk — 5to 15 gm

» Methyl cellulose — 1 g four times / day

(¢) Osmotic Cathartics / Laxatives:

» Osmotic laxatives are mainly salts which when administered orally, are not
absorbed much and remain in gastro-intestinal-tract.

» Such pharmacological agents exert on osmotic effect and maintain the

volume of fluid in the bowel by osmosis.

» This increases bulk in the intestine, which acts as a stimulant, initiates
peristalsis and relieves constipation. These agents produce watery stools,
hence adequate fluid intake is necessary. :

Preparations :
» Magnesium sulphate = — 5 - 15 gm before breakfast.
» Magnesium carbonate — 2 -5 gm as per requirement.
» Magnesium hydroxide — 2 -4 gm as per requirement.
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@ Emolient laxatives :

> Liquxd paraffin is most Widf'].v used as an efficient laxative.

» Liqu.ld paraffin ig mineral oil consisting of a mixture of hydrocarbons
obtained from petroleum

Liquid paraffin exerts s softening
It is mild in action.

It is usually administered at bedtime.

It mterfere's With the absorption of essential fat soluble substances and may
, cause deficiency of vitamins A, D and K.

Preparation :

» Liquid paraffin, [P, - 8 to 30 ml.

Clinical Applications of Cathartics :

» To relieve constipation,

» Before radiological examination of gastro-intestinal tract.

» In haemorrhoides.

» In gynaecological practice.

» In case with anal fissures.

ANTI-DIARRHOEALS

Diarrhoea_ is defined as rapid passage of fecal matter through gastro-intestinal
tract and a frequent passage of semisolid or liquid feces.

Antidiarrhoeals are pharmacological agents, which when administered, alter the
tone and motility of bowels, or act as adsorbents, which adsorb the irritants.

Anti-diarrhoeals :

1. The opiates:

» Opiates are used for symptomatic relief of diarrhoea.

» When administered, these agents reduce the propulsive movements of the
colonic muscle and thereby allow the feces to remain for a longer time in
the lumen so that water is re-absorbed.

> The main drawback of opiates as antidiarrhoeals is, these agents may
cause addiction and tolerance, if taken frequently.

and lubricating effect on feces.

WYY O

Preparations :
> Paregoric - Camphorated preparation of opium - 4 ml
» Laudanum - Tincture of opium —0.3 to 0.6 ml
» Codeine phosphate z -16 to 30 mg

2. Diphenoxylate hydrochloride - Lomotil - 5 mg three times daily

3. Antispasmoidc - Atropine sulphate - 0.25to 1 mg
- Belladona tincture - 0.6 to 2 ml
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Chapten.. N2
CHEMOTHERAPY OF

MICROBIAL DISEASES

e

—

cHEMOTHERAPY - INTRODUCTION

General Introduction :

Chemothera
py can be defined as “the use of chemical compounds in the

ireatment of infect °
R .. _ ious diseases, so as to destroy offending parasite .
without damaging the host Sy ol s or organisms

The history of chemotherapy can be discussed in three periods as :

5 Pre-Ehrlich era before 1891. |

» Paul-Ehrlich era.

» Period after 1935 * well known by discovery of sulfonamides and antibiotics.

- The various events, developments, major contribution to chemotherapy are as

listed below :
» Domagk Mietsch, in 1938, introduced a dye ‘Prontosil’ inhibiting streptococci. -

» Pasteur and Joubret, in 187 7 — 1885, postulated that one bacterium could

produce a substance that would stop the growth of another.
in 1889 (1899), discovered that extracts of Pseudomonas

» Emmerich and Low,
stroy a variety of pathogenic coccl as

aeruginosa in high dilutions could de

well as diptheria, cholera, plague organism.
1928, observed that one of his bacterial culture

» Sir Alexander Fleming, in
gus,_which prevented growth of surrounding

plates was contaminated by a fun
bacterial colonies.

The fungus was lat
Schataz, Bugie and Waksman, i
streptomycin from Streptomyces griseus.

Significance of Various Terms Used in Chemotherapy :
Chemotherapeutic index : According to Ehrlich,. substances used as anti-

infectives should produce greater effects on parasites (maximum parasitotropic) and
s on host cells and tissues (minimum organotropic). Such anti-

(12.1)

er discovered as Penicillin notatum.
n 1944, reported the isolation of antibiotic
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Pharmacology and Toxicology
SULFONAMIDES

Definition :
The antimicrobial compounds containing a sulfonamide — SOz2NHz group are

NH, —Q SO, . NH,
l L» Nitrogen of

sulfonamide group

called as sulfonamides.

Nitrogen of
para-amino group

Classification :
Sulfonamides are classified as follows :
(a) Used for the treatment of systemic infection :
» Short acting sulfonamides :
Sulfadiazine, sulfadimidine, sulfacetamide.
» Intermediate acting sulfonamides :
Sulfamethoxazole
> Long acting sulfonamides :
Sulfamethoxypyridazine
(b) Used for local gastro intestinal
sulfathiazole.

infection. Sulfagaunidine, succinyl

Anti-bacterial Spectrum :
Sulfonamides are effective against Gram positive and Gram negative organisms

like :
» Streptococci, staphylococci, gonococci, pneumococci etc.
» Clostridia
> Haemophilus influenzae, vibrio, E. coli etc.

> Chlamydia

Mechanism of Action :
Folic acid derived from Para-amino-benzoic acid is essential for growth and

multiplication of microorganism.
Sulfonamides inhibit folic acid synthetase enzyme; and because of its structural
resemblance to para-amino-benzoic acid, removes PABA from the site and inhibits

conversion of Para-amino-benzoic acid to folic acid, by attaching to the site.
Because of deficiency of folic acid, microorganism cannot multiply and grow:
Thus, growth and multiplication of microorganism stops.

: |
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Pharmacology and Toxicology 12.10 Chemotherapy of Microbial Diseaseg

(b) Penicillinase resistant penicillins
» Methicillin
» Nafeillin
» Oxacillin
(c) Broad-spectrum penicillin
» Ampicillin
»  Amoxicillin
(d) Penicillins active against pseudomonas
» Carbenicillin

Mechanism of Action :

Penicillins act by interfering with the synthesis of the cell wall mucopeptide of
gram-postive cocci. This makes the cell membrane of the organism vulnerable to
damage by solutes in the surrounding medium (plasma).

Thus, penicillins are bactericidal drugs and are effective mainly against
multiplying organisms. -

Antibacterial Spectrum :

Penicillins are mainly effective against Gram-positive and Gram-negative coccl.

Streptococci, staphylococei, Gonococei, pneumococci, meningococci are sensitive to

penicillin.

Absorption, Fate, Excretion :

Penicillin G, i.e. benzyl penicillin, is inactivated by gastric acid, when orally
administered.

Hence, as its absorption is inadequate and irregular, benzyl penicillin is
administered by intramuscular route.

Penicillin is widely distributed in the body. It crosses the placental barrier.

Penicillin is eliminated by the kidneys while small amounts appear in bile, milk
and saliva. '

Co-administration of probenecid delays rapid excretion of penicillin. It competes
with penicillin for tubular transport and can raise plasma-penicillin level. The
normal dose of probenecid, which is known to increase plasma penicillin level, is 0.5
g six hourly.

Adverse / Side Effects :
> Anaphylaxis : It is a rare but most serious reaction. Anaphylaxis can
develop even with a minute quantity of penicillin and is irrespective of the
route of administration. It is characterized by an acute cardio-vascular
collapse, bronchospasm and edema of larynx. :
» Serum sickness like syndrome with skin rash, fever, eosinophilia, asthma,

ete.

; el
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Pharmacology and Toxicology 12,14 Chemotherapy of Microbial Diseases

» It is also advised to avoid tetracyclines with food or milk as it forms chelates
which are insoluble complexes, with divalent ions present in milk and food, )

» Therefore, tetracyclines must be administered by intravenous, intramuscular,
or by local application.

» Tetracyclines, administered intramuscularly, produce peak plasma level
within one hour and sufficient levels are maintained for 12 hours.

» Tetracyclines are widely distributed in the body and are excreted mainly in
the urine by glomerular filtration.

Adverse / Side Effects :

» Tetracyclines chelate with calcium, forming a tetracycline orthophosphate
complex. This is deposited in areas of calcification in bones and teeth. This
affects bone and teeth development. Tetracyclines, if administered to
pregnant women, may lead to yellow staining of the teeth of infant and
defective formation of enamel.

Hence, they should not be administered to infants and children upto the age
of 12 years.

» On oral administration, tetracychne causes nausea, vomiting, epigastric
distress, loose stools.

» Tetracyclines develop ‘Fanconi-like’ syndrome, characterized by nausea,
vomiting, proteinuria, glycosuria.

» Tetracyclines when administered in large doses intravenously, develop
jaundice, hepatic dysfunction, pancreatitis.

» In infants, tetracycline administration results in Benign — intracranial
hypertension, characterized by headache, photophobia.

Preparation / Dose :

Drug Trade name Dose / route

Chlortetracycline | Aureomycin

Oxytetracycline Terramycin 250 mg 6 hourly oral

Tetracycline Achromycin

Demethyl- Ledermycin

chlortetracycline
Methacycline Rondomycin | 150 mg to 300 mg 6 hourl_v
| oral <y

Doxycycline Vibramycin ' ‘ e

Minocycline Minocin 150 mg to 300 mg 6 hourly
- oral -

Rollitetracycline Reverin B
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Pharmacology and Toxicology 1% -

Adverse Effocts :
» Chloramphenicol, due to its nitrobenzene radical, produces bone marrow

toxicity, characterized by bone marrow depression, anaemia, leukopenia,
thrombo-cytopenia, agranulocytosis, aplastic anemia.

To prevent this risk of bone marrow depression - aplastic anaemia,
prolonged or repeated use of chloramphenicol should be avoided.

During treatment, blood cell count should be monitored, and if total leucocyte
count drops below 4000 / cu mm blood, then treatment should be stopped.

Neonates and premature infants, if administered by chloramphenicol in large

»
doses, may develop ‘grey baby syndrome’ characterized by progressive
abdominal distension, vomiting, refusal to feed, loose greenish stools and
irregular respiration.
» During chloramphenicol theraphy, gastro- mtestlnal disturbances like nausea,
vomiting, glossitis, stomatitis, enterocolitis may occur.
Preparation / Doses :
1. Chloramphenicol (tablet) : 250 mg capsule / oral
_ 1.5 to 3.0 gm dose.
2. Chloramphenicol palmitate (suspension) 125 mg / ml for paediatric use
50 mg / kg (body wt.) / day dose
3. Chloramphenicol sodium succinate 1 gm vial 50 mg / kg (body wt.)/
(injection) day dose

Clinical Application / Therapeutic Uses :

>
e
e

Chloramphenicol is used to treat enteric fever.
Chloramphenicol is indicated in H.influenzae meningitis.
Chloramphenicol is also preferred topically for eye infections.

Note :

>

’
’
»

Chloramphenicol therapy should not be prolonged unduly.
Repeated therapy with chloramphenicol should be avoided.
During chloramphenicol therapy, frequent blood cell counting should be done.

Chloramphenicol therapy is supplemented with haematinics ie. iron
preparations.

Contraindications :

»
»

Chloramphenicol should be avmded during pregnancy.
It should be avoided in neonates and premature infants.

@
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Chagter. . 16
ANTISEPTICS AND DISINFECTANTS

ANTISEPTICS AND DISINFECTANTS

Introduction :

Antiseptics and disinfectants are collectively used as anti-infective agents. These
are useful in decreasing the bacterial flora when applied directly to the skin,
infected wounds, instruments or excreta. Most of these drugs are highly toxic if used
for systemic purpose because of their lower margin of safety (Low therapeutic index).
Hence, these agents are preferred for local use in clinical practice for :

Sterilization of skin.

Sterilization of surgical instruments prior to surgical process (operation).
Disinfection of wound and ulcer.

Infections of skin, hair.

Disinfection of rooms. :

These agents are also added to toothpastes, soaps, aftershave lotions, ete.

YiNV ¥ ¥

Definitions :

1. Antiseptics : These are pharmacological agents that are applied directly to
living tissues so as to kill bacteria or inhibit their growth. These agents are mainly
bacteriostatic in action.

9. Disinfectants : These are pharmacological agents which are applied to
inanimate objects like surgical dressings, instruments, bed pans, rooms, wards,
lavatories etc., to destroy microorganisms and prevent infection. These agents are
mainly bactericidal in action.

Ideal Properties of an Antiseptic and Disinfectant :

» They should have a wide antimicrobial spectrum.

» They should be lethal to the bacteria (more parasitotropic) should not
produce any adverse effect on host cell (less organotropic).

> The agents should have quick onset of action, high penetrating property and
more chemical stability.

» Their potency should not be affected by presence of pus, tissue fluid, blood
and pH of tissues.

Mechanism of Action :
The various mechanisms by which the antiseptics and disinfectants act are as
follows :
1. by coagulation of bacterial proteins.
(16.1)

Scanned with CamScanner



Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




Scanned with CamScanner




T -ﬁ

Pharmacology and Toxicology - 114 TR N l;-__jﬂ-sﬁil—la@ﬂ'ﬁ
Diabetic coma Coma l;(-.\_rl,a_iniﬁg'" to diabetic condition Ofm
unconsciousness. i ot = |
Diabetes insipidus Deficiency of vasopressin in posterior pltuitér}, |
hormone (anti-diuretic hormone component) leading
to excessive urine production. ]
Diabetes mellitus Insulin deficiency disease characterized by excess of
sugar in blood and urine. ]
Diarrhoea Inflammation, swell or stretch out from within |
resulting in liquid stools. =y
Diplopia Double vision. '
Dizziness Giddiness. |
Drug fever Hypersensitive state leading to increase in body
temperature due to administration of a drug. :
Dwarfism Decreased linear growth of the body due to growth
hormone deficiency. l
Dysmenorrhoea Painful menstruation in women. 7|
Dysphoria Exaggerated feeling of depression and unrest.
Dyspepsia Indigestion in stomach. ;
Dyspnoea Difficulty in breathing.
Dystrophy | Defective nutrition (muscular dystrophy — genetically
determined, primary degenerative nyopathy). _
Edema 5 Abnormal infiltration of tissue with fluid. i
Embolism ; Obstruction' of blood vessel by thrombi, air or any '
other material, away from the site of origin.
Emesis ' An act of vomiting,
Endocarditis Inflammation of the inner lining (endocardium) of
heart. '
Enf:lometritis . - | Increased eosinophil count in the WBC of blood.
Epilepsy Orgamc- brain disorder, associated with attacks of
convulsion and unconsciousness.
Epistaxis . Bleeding from the nose. P |
Erythema Redness of the skin (an allergic reaction) ]
= = Wi T = < e
Euphoria An exaggerated feeling of well being, ecstasy.
Exopthalmos Abnormal protrusion of eye balls. sl
Extrapyramidal 3kines'ia, 1_';remor and rigidity caused by deficiency oF
opamine in extrapyramidal tracts of the brain. |

. | el
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e TS Miscellaneous
Extrasystole M TR e o S
'EX = ! ————__M extra-beat of the heart.
| Fibrillations 2 ooy s

Repeated asynchronous con_tractions.

' Gastric lavage

Washing out of the stomach through a rubber tube by
siphon action.

F -
 Gastritis Inflammation of gastric mucosa in stomach
| Gastroenteritis Inflammation of the mucus membrane of the stomach
B and intestine.
Gestation Pregnancy
Gigantism Increased linear growth of the body due to excessive
growth hormone.
Glaucoma Eye condition where the intraocular pressure is
raised.
Glomerulonephritis Inflammation of the glomeruli of the kidney.
Glossitis Inflammation of tongue.
Giutre Enlargement of thyroid gland.
Gout A form of metabolic disorder in which sodium biurate
is deposited in the cartilages of joins and ear.
Granulocytopenia Abnormal reduction in number of granulocytes of

WBC in the blood.

Grave’s disease

Thyrotoxicosis, i.€. excessive formation of thyroid |

| hormone.

Gynaecomastia Enlargement of male mammary gland.

Haematemesis Vomiting of blood.

Haematuria Presence of blood in urine.

Hemoglobinaemia Decrease of haemoglobin in the blood plasma.

Haemoptysis Coughing of blood.

Haemorrhage Bleeding.

Heart block Inhibition of speed of conduction of the impulse from
auricle to ventricle of the heart. It may be partial or
complete.

__I'feart-burn Hyperacidity state with gastric contents coming into
the mouth and causing burning sensation in the
chest.

Eaemonhoids Swelling containing varicose (dilated) veins in the
mucous membrane of anus (piles)

Hepatitis Inflammation of liver.

-d’
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176 Miscellaneous

2 il

Hepatoxicity Harmful effects in liver.

Hirsutism Excessive growth of hair on the body. g

Hodgkin's disease Progressive disease of RES showing enlargement of
lymphatic glands.

Hyperglycemia Increase in blood sugar level.

Hyperkalaemia Increase in potassium content above normal, in the
blood.

Hyperplasia Excessive formation of cells or over growth in
gingival region. :

Hypertension High blood-pressure.

Hypersensitivity Abnormal sensitivity to a stimulus of any kind.

Hyperthyroidism Condition caused by excessive secretion of thyroid
hormone from thyreid glands.

Hyperuricemia Abnormal amount of uric acid in blood.

Hypoglycemia Decrease of blood sugar level.

Hypokalaemia Decrease in potassium content below normal level in
blood.

Hypotension Low blood-pressure.

Hypothermia Fall in the body temperature.

Hypoxia Diminished amount of oxygen in the tissues.

Impotence Inability of the male to attain or sustain erection
satisfactorily for normal coitus.

Infection Disease transmissible from one person to another.

Inflammation Tissue reaction to injury, infection or irritation
characterized by heat, rédness, pain and swelling.

Insomnia Chronic inability to sleep.

Iritis Inflammation of iris.

Ischemia Reduced blood supply.

Jaundice A condition characterized by raised bilirubin level in
the blood, leading to yellowish skin and conjunctiva.

Kala-azar An infectious disease resulting in leishmaniasis. g

Labour Physiological process by which the foetus is expelled
from the uterus at term. el

Lacrimation Outflow of tear.

Lactation Breast feeding. o
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