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Principles of Pharmacology 
• Pharmacology - Is the branch of medicine studies of substances called Drugs, which 

bring beneficial changes in biological function when they interact with living 

systems through chemical processes. The word Pharmacology is derived from 

(Greek word, pharmakon, "poison" in classic Greek; "drug" in modern Greek; and, 

-logia "study of", "knowledge of").  

• Pharmacology: is also the study of how drugs exert their effects on living systems. 

 Approximately, 10 million different drugs are available in the market. 

Drugs: are chemical agents that uniquely interact with specific target molecules in the 

body, thereby producing a biological effect. Drugs can be stimulatory or inhibitory. 

Drug interaction occurs in two ways. 

Effect of body on drugs referred to as Pharmaco-Kinetics 

Effect of drug on the body referred to as Pharmaco-Dynamics. 

Pharmacokinetics 

Is what the body does to the drug. The magnitude of the pharmacological effect of a 

drug depends on its concentration at the site of action. 

• Absorption 

• Distribution 

• Metabolism 

• Elimination 

1. Absorption is favoured when the drug is in the nonionized and more lipophilic 

form. 

Bioavailability: Is the percentage or fraction of the administered dose that reaches its 

site of action or the systemic circulation of the patient following administration. 

Factors may affect absorption: 

• Drug Dissolution speed. 

• Area of Absorption. 

• Chemical form. 

• Dose form. 

• Route of administration. 

• The stability of the active ingredient in the gastrointestinal tract. 

• Drugs metabolism before reaching the systemic circulation. 
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Drug transport mechanism 

i) Passive Transport:- This is when the drug moves in favor of concentration in 

gravity. From high to low concentration. There is usually weak interaction. 

ii) Active Transport:- This is when the drug moves toward to the lower of 

concentration. There is strong interaction. 

Drug distribution mechanism: 

� Following absorption into the systemic blood, a drug is distributing into interstitial 

and intracellular fluids. 

Factors affecting drug distribution 

� Physicochemical drug properties. 

� Parturition coefficient (lipid/water tissue/blood). 

� Cardiac output and vascular perfusion. 

� Cell membrane permeability (Blood-brain barrier, placental transfer drugs) 

Plasma proteins binding 

� Many drugs are bound to plasma proteins, mostly to plasma albumin for acidic 

drugs and to α1 acidic glycoprotein for basic drugs. 

� The fraction of total drug in plasma that is bound is determined by the drug 

concentration, its affinity for the binding sites, and the number of binding sites. 

Drug metabolism mechanism: 

 It is the ability of the living organism to metabolize drugs; the principal objective 

is to transformer the drug to more polar, inactive metabolites for the elimination 

from the body and termination of their biological activity. 

Site of biotransformation 

 The enzyme systems, involved in the biotransformation of drugs are localized in 

the liver (microsomes P-450 family). 

 Other organs with significant metabolic capacity include: Gastrointestinal tract, 

Kidneys, Lungs. 

Factors affecting metabolism. 

i) Genetic variation 

ii) Environmental determinants.  

iii) Disease factors.  

iv) Age and sex. 
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Drug excretion mechanism: 

 Drugs are eliminated from the body either unchanged by the process of excretion or 

converted to metabolites. 

 Excretory organs, the lung excluded, eliminate polar compounds more efficiently 

than substances with high lipid solubility. Lipid-soluble drugs thus are not readily 

eliminated until they are metabolized to more polar compounds. 

Excretory pathways. 

o Renal excretion. 

o Biliary and faecal excretion. 

o Others route: Sweat, saliva, tears, breast milk, semen, expired air. 

o Biliary Excretion & Entero-hepatic Re-cycling. 

Pharmacodynamics 

Is what the drug does to the body. 

Interaction of drugs with cellular proteins, such as receptors or enzymes, to control 

changes in physiological function of particular organs. 

• Drug-Receptor Interactions 

– Binding 

• Dose-Response 

– Effect 

Receptors: is a component of the cell or organism that interacts with a drug and 

initiates the chain of biochemical reaction to induce the drug effect or action. 

Classification of receptors 

1- Membrane receptors: e.g. Muscarinic receptors or Catecholamine receptors  

2- Cytoplasmic receptors: Steroidal receptors. 

3- Nuclear receptors: Thyroidal receptors. 

Properities of receptors:  

• Selectivity 

• Sensitivity 

• Specificity 

 

The good drug is to have most of them  
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Drug-receptor interactions 

� Affinity: Tendency to bind to receptors. 

� Efficacy: Ability of the drug, once bound to initiate changes that lead to effects. 

� Agonists: It is to have affinity and high efficacy, initiate changes in cell function, 

producing effects of various types. 

� Full agonists: Which can produce maximal effects? 

 Partial agonists: Which can produce only sub maximal effects, have 

intermediate efficacy? 

 Antagonists: The drug binds to the receptor without causing activation and thereby 

prevents the agonist from binding (Have affinity but not efficacy) 

Agonists facilitate receptor response 

Antagonists inhibit receptor response 

Drug antagonism. 

� Chemical antagonism (interaction in solution) 

� Pharmacokinetic antagonism (one drug affecting the absorption, metabolism or 

excretion of the other) 

� Competitive antagonism (both drugs binding to the same receptors, can be 

reversible or irreversible) 

� Non-competitive antagonism (the antagonist interrupts 

receptor-effector’s linkage) 

� Physiological antagonism (two agents producing opposing 

physiological effects). 
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   Therapeutic Index 

A ratio that compares the blood concentration at which a drug 

becomes toxic and the concentration at which the drug is 

effective. The larger the therapeutic index (TI), the safer the 

drug is. If the TI is small (the difference between the two 

concentrations is very small), the drug must be dosed 

carefully and the person receiving the drug should be 

monitored closely for any signs of drug toxicity. 

• Effective dose (ED
50)

 = dose at which 50% population 

shows response. 

• Lethal dose (LD
50)

 =dose at which 50% population dies.  

• TI = LD
50

/ED
50

, an indication of safety of a drug (higher is better). 

Potency 

potency is a measure of drug activity expressed in terms of the amount required to 

produce an effect of given intensity. 

Drug dose  

Drug dose: is the drug quantity or amount that will produce the desired therapeutic or 

medicinal effect. 

Calculation of dose: There are many types of calculation of dose for children. 

Young’s rule  

 

Cowling’s rule 

 

Fried’s rule for infants 

 

Types of drug dosages: 

• Single Dose:- This is when the drug is administered only once.  

• Total dose:- Is the sum of the given in a course of treatment. 

• Loading Dose:- The initial amount of the drug given promptly in high 

concentration to control an effect. 

• Minimum dose:- The smallest dose that produce therapeutic effect. 

• Maximum dose: The largest dose that safely administered. 

𝐷𝑜𝑠𝑒 𝑜𝑓 𝐶ℎ𝑖𝑙𝑑 =
𝐴𝑔𝑒 𝑜𝑓 𝑐ℎ𝑖𝑙𝑑 (𝑦𝑒𝑎𝑟𝑠)

𝑎𝑔𝑒 (𝑦𝑒𝑎𝑟𝑠) + 12
𝑋 𝑎𝑑𝑢𝑙𝑡 𝑑𝑜𝑠𝑒 

𝐷𝑜𝑠𝑒 𝑜𝑓 𝐶ℎ𝑖𝑙𝑑 =
𝐴𝑔𝑒 𝑎𝑡 𝑛𝑒𝑥𝑡 𝑏𝑖𝑟𝑡ℎ𝑑𝑎𝑦 (𝑦𝑒𝑎𝑟𝑠)

𝑎𝑔𝑒 (𝑦𝑒𝑎𝑟𝑠)/24
𝑋 𝑎𝑑𝑢𝑙𝑡 𝑑𝑜𝑠𝑒 

𝐷𝑜𝑠𝑒 𝑓𝑜𝑟 𝐼𝑛𝑓𝑎𝑛𝑡 =
𝐴𝑔𝑒 (𝑚𝑜𝑛𝑡ℎ𝑠)

150 𝑚𝑜𝑛𝑡ℎ𝑠
𝑋 𝑎𝑑𝑢𝑙𝑡 𝑑𝑜𝑠𝑒 
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• Maintenance Dose:- Is when the drug is given to maintain a steady state. 

• Toxic Dose (TD):- The amount of drug that cause harmful effect 

• Lethal Dose (LD):- The amount of compound or substance that cause death. Toxic 

dose and Lethal dose are measured TD50 and LD50. 

Adverse drug reactions and drug interactions: 

A drug typically produces numerous effects, but usually ONLY ONE is sought as the 

primary goal of treatment. Most of the others effects are referred to as undesirable 

effects named Adverse Drug reaction. 

Adverse drug reactions 

• Is a harmful, undesirable response which may result from any clinically useful 

drug in its therapeutic dose? 

• They may be common or rare and mild, severe or life-threatening. 

• They may occur after the first dose, after several doses or after many doses. 

• An adverse reaction often is unpredictable, although some drugs are known to 

cause certain adverse reactions in many patients. 

Types of adverse drug reaction 

There are two main types of Adverse Drug Reaction. 

1- Dose Dependent Drug Reaction:-These are generally predictable. It often 

results from a known pharmacological effect of the drug where a large dose of the 

drug is given over a long period of time and one may expect a reaction. 

Examples: 

 - Gout resulting from treatment with a Thiazide diuretic. 

- Bone marrow suppression following therapy with Methotrexate. 

2- Dose Independent Drug Reaction:- These are generally unpredictable. In these 

reactions there is a large variability between individuals in their susceptibility to an 

adverse effect. They are less common than dose-dependent ones. They are generally 

caused by allergic reactions to the drug or in some cases to other ingredients present 

in the dosage form. They are on two types: - Allergic drug reactions and Idiosyncratic 

adverse drug reactions. 
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Drug interactions 

Drug-drug interactions can produce effects that are additive, synergistic, or 

antagonistic. 

i) Additive Drug Reaction: Occurs when the combined effect of two drugs is equal to 

the sum of each drug given alone. For example: Heparin with alcohol will increase 

bleeding. (1+1=2)  

ii) Synergistic Drug Reaction: Occurs when drugs interact with each other and 

produce an effect that is greater than the sum of their separate actions. For example: 

Hypnotic drug and alcohol, the action of the hypnotic increases. (1+1=4) 

iii) Antagonistic Drug Reaction: Occurs when one drug interferes with the action of 

another, causing neutralization or a decrease in the effect of one drug. For example: 

Protamine sulfate is a heparin antagonist.  

iv) Drug-Food Interactions: When a drug is given orally, food may impair or enhance 

its absorption.   

 

Additive Synergist

ic 

Antagonistic 
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Drugs acting on Autonomic Nervous System (ANS) 

The autonomic nervous system (ANS) regulates functions which are not under voluntary 

control as the activity of cardiac muscle, smooth muscle and exocrine glands as well as 

some metabolic processes, e.g. glucose utilization. 

 

 

A- Parasympathomimetics (cholinergic agonist): these drugs stimulate the peripheral 

cholinergic receptors (muscarinic). 

I- Drugs which directly stimulate muscarinic receptors: 

1. Choline esters: 

A- Acetylcholine (ACh): It is the acetic acid ester of choline. Acetyl choline functions 

as chemical transmitter at all cholinergic sites in the body. It is released from: 

1- Somatic motor nerve endings, (N receptors). 

2- Preganglionic sympathetic and parasympathetic nerve endings (N-receptors). 

3- Preganglionic nerve to the adrenal medulla (N-receptors). 

4- All postganglionic parasympathetic nerve endings (M-receptors). 

5- Few postganglionic sympathetic nerve endings e.g. sweat glands and some 

vasodilator fibres in skeletal muscle (M-receptors). 

6- Certain tracts within the CNS (M-receptors). 

 

 

 

 

 

 

 

 

 

 

 

 

Parasympathetic System Distribution Sympathetic System Distribution 

Drugs Acting on Cholinergic Receptors: 
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Acetyl choline has 2 main actions: 

1- Stimulation of muscarinic receptors, which occurs chiefly in organs supplied by 

postganglionic parasympathetic nerves. 

2- Stimulation of nicotinic receptors, which occurs in: 

a- All autonomic ganglia, 

b- Suprarenal medulla, and 

c- Skeletal muscles. 

A- Muscarine-like effects: 

1- Cardiovascular system: 

a) Heart: Negative chronotropic action (bradycardia due to slowing of SA node).  

b) Blood vessels: Vasodilation indirectly 

c) Blood pressure: Hypotension due to bradycardia and vasodilatation. 

2- Gastrointestinal tract: Stimulation of tone, motility and secretion, but the sphincters 

are relaxed. 

3- Urinary tract: Relaxation of the internal urethral sphincter resulting in evacuation 

of the bladder. 

4- Bronchioles: Bronchoconstriction and increased bronchial secretion. 

5- Eye: Miosis due to stimulation of the constrictor pupilar muscle.  

6- Exocrine glands: Stimulation of salivary, gastric, bronchial, lachrymal and sweat 

secretion. 

B- Nicotine-like effects: 

1- Action on autonomic ganglia:  

This leads to rise in blood pressure due to: 

a) Stimulation of the adrenal medulla resulting in release of adrenaline and 

noradrenaline. 

b) Stimulation of sympathetic ganglia resulting in release of Noradrenaline from the 

postganglionic sympathetic nerves.  

c) Stimulation of parasympathetic ganglia would result in release of acetyl choline. 

2- Action on skeletal muscles: 

     Muscle contractions occurs at the nicotinic actions of Ach at autonomic ganglia. 



Lec 2                                             Pharmacology                        التخديرتقنيات قسم             
 ألمرحلة الثانية 

Dr. Adnan Hussein Mahmood & Dr. Ameena Jasim Lafteh                                           5 
 

Therapeutic Uses: 

Acetyl choline is only used as an experimental tool. It is not used therapeutically because 

of its very short duration of action. 

Synthetic choline esters 

They have the following advantages over acetylcholine: 

i- They have a longer duration of action. 

ii- They are effective orally and parenterally. 

iii- They are more selective in their actions. 

B - Methacholine (used only experimentally) 

C - Carbachol 

Pharmacological Actions: Carbachol differs from acetyl choline in the followings:  

It has:  

1- A longer duration of action. 

2- Muscarinic actions which are more prominent on the eye, gastrointestinal tract and 

urinary bladder. 

3- Nicotinic actions similar to acetyl choline. 

Therapeutic Uses of Carbachol 

1- Glaucoma: eye drops. 

2- Retention of urine and paralytic ileus: bethanechol is preferred in these cases because 

of its fewer side effects. 

D - Bethanechol 

Pharmacological Actions 

It is similar to carbachol, but differs chiefly in having no nicotine actions. 

Therapeutic Uses 

1- Post operative retention of urine. 

2- Paralytic ileus. 

3- Gastric atony following bilateral vagotomy for peptic ulcer. 

4- Glaucoma as (eye drops(. 
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2- Cholinomimetic (naturally-occurring) alkaloids: 

- Pilocarpine: Its parasympathomimetic effects are chiefly manifested on the following 

organs: 

1- Eye: Miosis 

2- Exocrine glands: salivary secretion 

3- Smooth muscle: bronchoconstriction. All these actions are antagonized by atropine. 

Therapeutic Uses of Pilocarpine 

1- Glaucoma: pilocarpine nitrate as eye drops.  

2- uses to stimulate salivation in patients who complain of dry mouth. 

3- add to hair lotions to promote the growth of hair. 

4- uses to treat atropine over dosage. 

II. Drugs that indirectly stimulate muscarinic receptors (Anticholinesterases): 

They inhibit the cholinesterase enzyme thus preventing hydrolysis of acetyl choline 

leading to its accumulation. 

1. Reversible anticholinesterases: 

a) Physostigmine (Eserine). 

b) Neostigmine (Prostigmine). 

c) Neostigmine substitutes: such as edrophonium (tensilon) and pyridostigmine. 

2. Irreversible anticholinesterases: 

Organophosphorus compounds. Poisons can be treated by atropine. 

B- Parasympatholytics: (anti-muscarinic drugs, anticholinergic drugs, cholinergic 

antagonist), they block the muscarinic receptors and thus inhibit the muscarinic 

actions of acetylcholine and other parasympathomimetic. 

Natural Belladonna Alkaloids 

- Atropine: block muscarinic receptor of ACH leads to parasympathetic depressant 

action. 
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1- Cardiovascular system: a) Heart: Tachycardia. b) Blood vessels: vasoconstriction 

2- Gastrointestinal tract: 

a) Reduction of tone and motility of gastrointestinal smooth muscle. 

b) Antispasmodic action 

c) Reduction of gastric secretion. 

3- Urinary tract:  

a- Ureter: antispasmodic action. 

b- Urinary bladder: relaxation of the detrusor muscle and contraction of sphincters. 

4- Exocrine glands: reduction of salivary, reduction of sweat secretion. 

5- Bronchioles: Bronchodilatation 

6- Eye: Mydriasis. 

Therapeutic Uses of Atropine 

1. Preanesthetic medication: Atropine may be given before general anaesthesia in 

order to: 

a) Decrease salivary and bronchial secretions.  

b) Protect the heart from excessive vagal tone.  

c) Stabilize the inhibitory effect of morphine and the anaesthetic on the respiratory 

centre. 

2. Antispasmodic, e.g. in intestinal, biliary and renal colic. 

3. Heart block due to myocardial infarction 

4. Hyperhidrosis (excessive sweating).  

5. Locally in the eye as eye drops: To produce mydriasis. 

6. As an antidote to over dosage of parasympathomimetic, e.g. organophosphorus 

poisoning. 

Side Effects 

1. Dryness of mouth, blurred vision and tachycardia. 

2. Retention of urine may occur in patients with enlarged prostate. 

3. Acute glaucoma may be precipitated. 

4. In children, cutaneous vasodilatation with flushing of the skin and elevation of body 

temperature. 
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- Hyoscine (Scopolamine): 

Therapeutic uses of hyoscine: 

1. Preanesthetic medication: Hyoscine is preferred to atropine in preanesthetic 

medication because of the following actions: 

i- Depression of CNS. 

ii- Amnesia. 

iii- Stronger antisecretory action. 

iv- Stronger antiemetic action. 

v- It counteracts respiratory depression of morphine and the anaesthetic. 

2. Antispasmodic. 

3. Prophylaxis of motion sickness. 

4. Parkinsonism (synthetic substitutes are preferred). 

C- Drugs acting on autonomic ganglia 

A. Ganglionic Stimulant: They include:  1- Nicotine and lobeline. 

                                                                          2- Acetylcholine and carbachol. 

B.  Ganglion blockers: They block transmission of nerve impulses across 

autonomic ganglia: 

1. Depolarizing ganglion blockers: e.g. nicotine and lobeline. They produce initial 

stimulation of the central cholinergic receptors in autonomic ganglia followed by 

persistent depolarization and block. 

2. Competitive (non-depolarizing) ganglion blockers: Quaternary ammonium 

compounds: e.g. hexamethonium. Monosulfonium compounds: e.g. Trimetaphan. 

D. Skeletal muscle relaxants: 

Neuromuscular blocking agents (NMBs): classified into  

(a) Competitive (non-depolarizing) neuromuscular blockers: e.g. 

– Curare alkaloids (Tubocurarine). 

– Gallamine (Flaxedil). 

– Pancuronium (Pavulon) 

– Atracurium (Tracium). 

(b) Depolarizing neuromuscular blockers: e.g. 

– Succinylcholine (Suxamethonium). 

 



Lec 2                                             Pharmacology                        التخديرتقنيات قسم             
 ألمرحلة الثانية 

Dr. Adnan Hussein Mahmood & Dr. Ameena Jasim Lafteh                                           9 
 

 

 

Adrenergic receptors are subdivided into five major subtypes (α1; α2; β1; β2; β3).  

I. Sympathomimetics  

A. Catecholamines: Endogenous sympathetic substances are catecholamines. 

1. Epinephrine (EPI) acts on all α- and β-adrenoceptors in the body. 

The overall effect will be the algebraic summation of two opposing effects (α-

adrenoceptor induced vasoconstriction vs. induced vasodilation). Epinephrine has 

potent action on the heart where it stimulates β-adrenoceptorthe cardiac β1- 

adrenoceptors to increase heart rate and contractility.  

1) Increases plasma glucose by breakdown of liver glycogen. 

2) Inhibits synthesis of glycogen 

3) Stimulates gluconeogenesis 

4) Breaks down fats (triglycerides) to fatty acids. 

2- Norepinephrine (NE) is the neurotransmitter released from sympathetic nerve 

endings acting on all α-adrenoceptors as well as β1-adrenoceptors.  

3- Isoproterenol (ISO) is a synthetic compound that is important, as it is an almost pure 

β-adrenergic stimulant. 

4- Dopamine (DA) in the peripheral nervous system is a metabolic precursor in the 

formation of NE and EPI. In the CNS, dopamine is an important neurotransmitter.  

B. Non-catecholamine sympathomimetics (α-Adrenoceptor agonists): 

1. Tyramine, Amphetamine and Methamphetamine are indirect acting 

sympathomimetics that are orally effective and readily enter the CNS.  

2. Ephedrine:  mydriasis without cycloplegia. 

3. Phenylephrine: mydriasis. As a nasal spray, α-adrenergic stimulants caused local 

vasoconstriction in the nasal airways along with less leakage of fluid. 

4. Clonidine is an agonist (stimulant) of the α2 subtype of adrenergic receptors. 

Drugs acting on Adrenergic receptors 
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C. Non-catecholamine sympathomimetics (β-Adrenoceptor agonists): 

1. Terbutaline: It is also used to prevent premature child birth. 

2. Albuterol is a drug for treatment of asthma with indications essentially similar to 

terbutaline.  

3. Salmeterol is a long acting β2-adrenoceptor agonist that is commonly used to treat 

bronchial asthma. 

4. Ritodrine is a β2-adrenoceptor agonist that is approved for use to relax smooth 

muscle of the uterus and to delay premature labour.  

5. Dobutamine is a synthetic catecholamine used for short-term treatment of cardiac 

insufficiency (e.g. organic heart disease or cardiac surgery). 

D. Inhibitors of reuptake: Indirect sympathomimetic effect is to block the primary 

mechanism by which NE action is terminated.  

1. Cocaine is classified as a local anaesthetic agent that also is a potent inhibitor of 

NE reuptake I.  

2. Tricyclic antidepressants are also potent inhibitors of catecholamine reuptake 

into adrenergic nerve terminals. These drugs are used for their CNS effects in 

treating pathological depression. 

Adrenergic receptor antagonists (sympatholytic) 

A. α-Adrenoceptor blockers 

Drugs that prevent the action of NE on α-adrenoceptors are known as α-adrenoceptor 

blockers.  

1. Prazosin is a selective α1-adrenoceptor antagonist that does not produce the large 

reflex tachycardia seen with other α-adrenoceptor antagonists. For this reason, 

prazosin is useful for treating some hypertensive patients. 

2. Terazosin and Doxazosin are prazosin-like drugs with a longer half-life which 

permits once-per-day dosing. These drugs are commonly used to treat the symptoms 

of benign prostatic hypertrophy. 

B. β-Adrenoceptor blockers 

1. Propranolol blocks both β1-and β2-adrenoceptors, thus it has been classified as 

nonselective.  

2. Metoprolol is primarily a β1-adrenoceptor antagonist with a higher affinity for β1 vs 

β2-adrenoceptors. 

3. Atenolol, like metoprolol, it is a cardio-selective β1-adrenoceptor antagonist with 

longer half-life.  

4. Esmolol also is cardio-selective (β1-adrenoceptors blockade) with a very short half-

life when given intravenously (10-15 min).  
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Drugs Acting On Central Nervous System (CNS) 

Analgesics  

Analgesics are drugs that relieve pain due to multiple causes. Drugs that relieve pain due to 

a single cause, e.g. ergotamine (migraine), glyceryl trinitrate (angina pectoris) are not 

classed as analgesics. 

I. Opioid (Narcotic) Analgesics  

They are derived from opium alkaloids. Many alkaloids are isolated from opium, but few of 

them are used clinically (Morphine, Codeine and Papaverine). 

Opioid (Narcotic) Analgesics Non-opioid Analgesics (analgesics-antipyretics) 

-They are the most powerful 

analgesics that can relieve any type 

of pain except itching. 

· Act mainly at the level of the 

cortex. 

· Can produce addiction. 

·Example: Morphine and codeine. 

· Are mild analgesics and effective in certain types of 

pain as headache, toothache…etc.  

· Act on the level of the thalamus and hypothalamus. 

· No addiction. 

· Used to lower the elevated body temperature. 

· Example: NSAIDs e.g. salicylates, and paracetamol. 

 

1. Morphine: 

Opioid Receptors: Several types of opioid receptors have been identified at various sites in 

the nervous system and other tissues. 

Mu (μ)  Kappa (κ)  Sigma (σ)  Delta (δ) 

(1) Supraspinal analgesia 

(2) Euphoria, sedation. 

(3) Respiratory depression 

(4) Physical dependence. 

(5) Constipation. 

(6) Miosis. 

(1) Spinal analgesia 

(2) Miosis and sedation 

(1) Dysphoria 

(2) hallucination, 

(3) Respiratory and 

vasomotor 

stimulation 

Supraspinal 

analgesia 

Pharmacological actions of morphine: 

(I) On C.N.S:  

A. Centres Depressed by Morphine: 

1. Cortical pain centre: Morphine has analgesic effect.  

2. Respiratory centre: Respiration rate and depth are decreased 

3. Cough centre: morphine so morphine can suppress cough. 

4. Inhibition of the polysynaptic spinal reflexes. 

5. Inhibition of the vasomotor centre in large doses. 

B. Centres stimulated by Morphine: 

1. Vomiting centre: leading to nausea and vomiting.  

2. Occulomotor centre: Morphine causes severe miosis called pinpoint pupil (PPP) 

(only when drug is given systemically not applied locally in the eye). 

3. Stimulation of monosynaptic spinal reflexes (stretch reflex). 

4. Release of antidiuretic hormone (ADH) form the posterior pituitary. 

5. Stimulation of cardiovagal centre: leading to slow and full pulse. 
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(II) On muscles: Morphine increases the tone of the smooth muscles and causes spasm of 

the sphincters: 

A. On the Gastro Intestinal Tract: 

1.   G.I.T secretions (gastric, biliary, pancreatic and intestinal). 

2.   Tone of the intestinal smooth muscles. 

3. Spasm of the sphincters. 

4.   The peristaltic activity (increase absorption). 

5.   The observation (unawareness) of the defecation reflex (constipation). 

B. Spasm of the biliary passages: Marked increase in biliary tract pressure due to: (a) 

Spasm of sphincters. (b) Spasm of biliary muscles. 

C. Bronchi: morphine is contraindicated in bronchial asthma due to: 

(a) Bronchoconstriction. (b) Release of histamine. (c) Respiratory centre 

depression. 

D. Urinary Bladder: Urine retention  

E.    The tone of the ureter. 

(III) On Metabolism: Morphine decreases the basal metabolic rate. 

(IV) On Histamine: Morphine is a histamine releaser. 

  (V) On the Skin: Morphine causes: (as a result of histamine release): (a) Sweating (wet 

skin). (b) Vasodilatation (flushed skin). (c) Itching. (d) Allergic skin reactions can 

occur. 

(VI) On Cardiovascular System: High dose can cause hypotension. 

Therapeutic Uses of Morphine: 

(1) As a powerful analgesic in the treatment of severe pain: 

(i) Coronary thrombosis, (ii) Renal colic (with atropine), (iii) Post-operative pain (except 

after cholecystectomy) and (iv) Terminal stages of painful malignant disease. 

(2) Pre-anaesthetic medication 

(3) In paroxysmal nocturnal dyspnoea (pulmonary congestion and dyspnoea) to 

alleviate dyspnoea. 

(4) Certain cases of severe cough e.g. cancer of the bronchial tree. 

(5) Certain cases of severe diarrhea (loperamide).  

Side Effects of morphine: 

(A) Minor side effects: 

1. Nausea and vomiting, 2. Constipation, 3. Itching, bronchoconstriction and hypotension 

due to histamine release, 4. Urine retention and 5. Increased intracranial tension and 6. 

Dry mouth. 

(B) Major side effects: 

1. Respiratory depression and 2. Addiction. 

2. Codeine (Methyl Morphine): 1. It is less potent. 2. It produces constipation. 3. Nausea 

and vomiting are less. 4. Less addiction. 

Therapeutic uses: 

1. As cough depressant (for dry cough). 

2. As analgesic with aspirin and paracetamol. 

Semisynthetic morphine derivatives 

Heroin (Diacetyl Morphine) 
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- Extremely powerful analgesic. 

- More addicting than morphine.  

Uses: Not used clinically except in severe pain of terminal stages of malignancy. 

Synthetic morphine derivatives 

A. Meperidine (Pethidine) It has: 

1. Atropine-like action (parasympatholytic). 

2. Morphine-like action (analgesic). 

3. Papaverine-like action (smooth muscle relaxant effect). 

Therapeutic Uses: 

1. As analgesic instead of morphine. 

2. In obstetrics to relieve labour pain. 

3. As preanesthetic medication instead of morphine. 

4. Better than morphine in renal and biliary colics (It has atropine and papaverine-like 

actions). 

B. Fentanyl: Analgesic potency is 80 times that of morphine but duration of action shorter 

than morphine and pethidine. 

Therapeutic Uses: 

1. As analgesic alone. 

2. With a tranquillizer to produce Neuroleptanalgesia (a state of sedation and analgesia) 

which is used in minor procedures e.g. bronchoscopy or in obstetrics. 

C. Methadone: A potent analgesic, with long duration of action, Depresses respiratory and 

cough centres. Causes addiction but the withdrawal symptoms are milder than morphine. 

Therapeutic Uses: 

1. Analgesic. 

2. Treatment of opium (morphine) addiction. 

D. Loperamide (Imodium) and diphenoxylate: are nonanalgesic opioids, used for 

antimotility effect on the gut. They are constipating agents (refer to pharmacology of GIT). 

Acute Morphine Poisoning: 

Clinical picture: 

1. The patient is in coma. 

2. Respiration is slow and depressed. 

3. Cyanosis and the skin is cold and wet (sweating). 

4. Pinpoint pupil (ppp). 
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Opioid antagonists: help in treatment of morphine poisoning.  

1- Nalorphine: It has antagonist action on Mµ receptors, with a partial agonist action on 

delta and Kappa receptors so it is considered as a partial antagonist. 

2- Naloxone (Narcan): It is a pure narcotic antagonist at all opioid receptor sites with no 

morphine like properties i.e. it is a pure antagonist.  

3- Naltrexone: has a longer duration of action than naloxone and a single oral dose of 

naltrexone blocks the effects of injected heroin up to 24 hours. 

II. Antiparkinsonian Drugs 

In parkinsonism, there are: 1. Slowing of movement, 2. Rigidity of skeletal muscles, 3. 

Resting tremors, 4. Abnormality of posture and gait, 5. Mood changes, 6. Salivation and 7. 

Masked face. 

Causes of Parkinsonism: 

1. Idiopathic. 

2. Arteriosclerotic. 

3. Post encephalitic (after viral encephalitis). 

4. Iatrogenic (caused by drugs) i.e. long use of large doses of chlorpromazine or reserpine.  

Treatment of parkinsonism 

A. Anticholinergic drugs to reduce cholinergic activity. or 

B. Dopaminergic drugs to enhance dopaminergic activity. 

(A) Anti-cholinergic drugs 

1. Atropine or hyoscine: Reduce tremors, rigidity, and excessive salivation. 

2. Synthetic atropine substitutes: Examples: - Benztropine (Cogentin) and  

- Trihexphenidyl (Artane). 

3. Drugs with anticholinergic and antihistaminic effect: (e.g. Diphenhydramine) 

(B) Dopaminergic drugs 

Amantadine: This is an anti-viral drug. Decreases tremors and rigidity of parkinsonism.  

Bromocriptine (Parlodel) 

Levodopa (L-Dopa): It is the precursor of dopamine. Dopamine is not used in the treatment 

of parkinsonism because it cannot cross the blood brain barrier (BBB). L-Dopa can cross 

the BBB and increase the dopamine content of basal ganglia. 

2. Anti-cholinergic drugs + L-Dopa cause synergism (the effect is greater than the sum of 

their individual effects). 

3. Phenothiazines e.g. chlorpromazine (block dopamine receptors), antagonize its 

antiparkinsonian effect. 

III. Sedative- Hypnotics 

The major therapeutic use of sedative-hypnotic drugs is to cause sedation (with concomitant 

relief of anxiety) or to encourage sleep. 
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Examples of Sedative-Hypnotic drugs: 

1- Benzodiazepines 

2- Buspirone 

3- Zolpidem 

4- Barbiturates 

1. Benzodiazepines: Benzodiazepines (BZs) are the most widely used anxiolytic drugs.  

Pharmacological Actions: 

BZs have neither antipsychotic activity nor any analgesic action and do not affect the 

autonomic nervous system. BZs exhibit the following actions: 

1. Reduction of anxiety:  

2. Sedation and induction of sleep:  

3. Muscle relaxation:  

4. Anticonvulsant effect. 

Classification of Benzodiazepines 

BZs can be roughly divided into short, intermediate and long-acting groups. 

- Short-acting; triazolam (3-8 hours). 

- Intermediate-acting; alprazolam (10-20 hours). 

- Long-acting; diazepam (1-3 days). 

Therapeutic Uses: 

1. Anxiety state: alprazolam. 

2. Insomnia: long-acting flurazepam, intermediate-acting temazepam, and short-acting 

triazolam. 

3. As anticonvulsants: Diazepam i.v. in status epilepticus. Clonazepam in chronic 

treatment of epilepsy. 

4. Muscular disorders: Diazepam  

5. For sedative effects such as endoscopy and bronchoscopy and for premedication prior to 

anaesthesia. 

6. Induction of general anaesthesia. 

7. Treatment of alcohol withdrawal symptoms.  

The Most Common Side Effects of the BZs are: 

1. Drowsiness and confusion. 

2. Hypotension in old patients. 

3. Ataxia  

- BZ antagonist “Flumazenil” 
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Therapeutic uses 

a. To reverse the sedative effect of BZs used during anaesthesia 

b. In the treatment of acute BZs overdose. 

c. Hepatic coma 

2. Buspirone 

3. Zolpidem 

4. Barbiturates: Non-selective CNS depressants, which produce effects ranging from 

sedation and reduction of anxiety to hypnosis and unconsciousness.  

Classification of Barbiturates: 

- Ultra-short acting: Thiopental Na acts for 2 minutes. 

- Short-acting: Pentobarbital and secobarbital act for 3-8 hours. 

- Long-acting: Phenobarbital (more than 24 hours). 

Therapeutic Uses: 

1. Anaesthesia: Thiopental Na is used intravenously to induce anaesthesia. 

2. As sedative-hypnotic agents: Barbiturates have been replaced by BZs. 

3. Anticonvulsants: in status epilepticus by thiopental  

Side effects of Barbiturates 

1. CNS effects: drowsiness. In large doses, barbiturates cause marked depression of CNS 

and are likely to be fatal. 

2. GIT disturbance. 

3. Folate deficiency. 

4. Induction of P450 thus the rate at which they are metabolized increases over the first few 

days of administration.  

5. Tolerance. 

6. Physical dependence with prolonged use. 

7. Teratogenicity. 

IV. Antipsychotic drugs 

Antipsychotic drugs (also called antischizophrenic drugs, neuroleptic drugs or major 

tranquilizers) 

Examples of antipsychotic Drugs: 

1- Phenothiazine derivatives: Chlorpromazine, promethazine. 

2- Butyrophenone derivatives: Haloperidol, droperidol. 

3- Newer antipsychotics: Risperidone and clozapine. 
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Mechanism of Action: 

All of psychotropic drugs block dopamine receptors in the brain and in the periphery 

specifically D2 receptors. 

V. Antidepressant drugs 

Types of Antidepressant Drugs: 

1- Tricyclic antidepressants (TCAs):  

2- Heterocyclic antidepressants  

3- Selective serotonin reuptake inhibitors (SSRIs): SSRIs are new group of chemically 

unique antidepressant drugs that specifically inhibit serotonin reuptake e.g. fluoxetine 

(Prozac). 

4- Monoamine oxidase (MAO) inhibitors: responsible for the degradation of 

catecholamines, particularly NE and serotonin e.g. tranylcypromine. 

5- Lithium salts: Lithium is a mood-stabilizing agent  

VI. Anti-Epileptic Drugs 

Epilepsy is a recurrent, sudden, transient, excessive discharge of cerebral neurons 

without any immediate provoking cause resulting in abnormal movements and/or sensory 

perceptions (seizure). 

Carbamazepine 

Phenytoin (diphenylhydantoin) 

Lamotrigine 

Ethosuximide 

Diazepam 

VII. Drugs of Abuse 

Stimulants (Sympathomometics) 

Amphetamines 

Methylenedioxymethamphetamine (MDMA) 

Cocaine 

Synthetic cathinones (“bath salts”) 

Hallucinogens 

Lysergic acid diethylamide (LSD) 

Marijuana 

Synthetic cannabinoids 

Other drugs of abuse 

Ethanol 

Prescription drugs (particularly opioids) 

VIII. General anaesthesia 
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Drugs Acting On Central Nervous System (CNS) Cont. 

VIII. General anaesthesia 

History 

• General anesthesia was absent until the mid-1800’s 

• William Morton administered ether to a patient having a neck tumor 

removed at the Massachusetts General Hospital, Boston, in October 1846.  

• The discovery of the diethyl ether as general anesthesia was the result of a 

search for means of eliminating a patient’s pain perception and responses 

to painful stimuli. 

What are General Anesthetics? 

• A drug that brings about a reversible loss of consciousness 

• generally administered by an anesthesiologist in order to induce or maintain 

general anesthesia to facilitate surgery.  

In another words: General anaesthesia is a reversible state of central nervous 

system (CNS) depression, causing loss of response to and perception of stimuli. 

For patients undergoing surgical or medical procedures, anaesthesia provides five 

important benefits: 

1. Loss of sensation 

2. Controllable reversible loss of consciousness  

3. Sedation and reduced anxiety 

4. Lack of awareness and amnesia 

5. Skeletal muscle relaxation 

6. Suppression of undesirable reflexes    7. Analgesia 

A variety of drugs are given to the patient that have different effects with the overall 

aim of ensuring unconsciousness, amnesia and analgesia. 

Stages of General Anesthesia  

The depth of anaesthesia has four sequential stages characterized by increasing CNS 

depression as the anaesthetic accumulates in the brain:  

Stage I (Analgesia): Disorientation, altered consciousness 

Stage II (Excitement): Excitatory stage, delirium, uncontrolled movement, irregular 

breathing. Goal is to move through this stage as rapidly as possible. CNS 

excitation+ BP (irregular) + respiratory rate. 

given to the patient 
that have different 
effects with the 
overall aim of 
ensuring 
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Stage III (Surgical anaesthesia): return of regular respiration. 

 Plane 1: “light” anesthesia 

 Plane 2: Loss of blink reflex, regular respiration.  Surgical procedures can be 

performed at this stage. 

 Plane 3: Deep anesthesia. Shallow breathing, assisted ventilation needed. 

Level of anesthesia for painful surgeries  

 Plane 4: Diaphragmatic respiration only, assisted ventilation is required. 

Cardiovascular impairment.  

Stage IV (Medullary paralysis): Too deep; essentially an overdose and represents 

anesthetic crisis. This is the stage between respiratory arrest and death due to 

circulatory collapse. 

Anesthetics divide into 2 classes 

➢ Inhalation Anesthetics: 

▪ Gasses or Vapors 

▪ Usually Halogenated 

➢ Intravenous Anesthetics: 

• Injections 

• Anesthetics or induction agents 

Examples of Inhalation Anesthetics: 

- Nitrous oxide 

- Halogenated anaesthesia: 

• Halothane 

• Isoflurane 

• Sevoflurane 

• Enflurane 

• Desflurane 

Mechanism of Action: 

• Interaction with protein receptors 

• Volatile A – increase GABA and Glycine (inhibitory neurotransmitters) 

• A measure of potency of inhaled anesthetics  

• MAC is the concentration necessary to prevent responding in 50% of 

population. 
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Pharmacokinetics of Inhaled Anesthetics 

1. Amount that reaches the brain Indicated by oil: gas ratio (lipid solubility) 

2. Solubility of gas into blood. The lower the blood: gas ratio, the more 

anesthetics will arrive at the brain 

Rate of Entry into the Brain: Influence of Blood and Lipid Solubility 

 

General Actions of Inhaled Anesthetics 

• Respiration 

– Depressed respiration and response to CO2 

• Kidney 

– Depression of renal blood flow and urine output 

• Muscle 

– High enough concentrations will relax skeletal muscle 

• Cardiovascular System 

– Generalized reduction in arterial pressure and peripheral vascular 

resistance.  

– Isoflurane maintains CO and coronary function better than other 

agents 

• Central Nervous System 

– Increased cerebral blood flow and decreased cerebral metabolism 
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Inhaled Anesthetics 

Nitrous Oxide 

• widely used 

• Potent analgesic  

• Produce a light anesthesia 

• Do not depress the respiration/vasomotor center 

• Used an adjunct to supplement other inhalational agents. 

Halothane 

• non-flammable 

• 20% metabolism by P450 

• induction of hepatic microsomal enzymes  

• Myocardial depressant (SA node), sensitization of myocardium to 

catecholamines – arrhythmia. 

• Transient hepatic damage 

• Liver necrosis 

• In repeated exposure 

• Immunosensititation 

• Malignant Hyperthermia: Malignant hyperthermia (MH) is a 

pharmacogenetic hypermetabolic state of skeletal muscle induced in 

susceptible individuals by inhalational anesthetics and/or succinylcholine 

(and maybe by stress or exercise). 

- Genetic susceptibility-Ca+ channel defect (CACNA1S) or RYR1 

(ryanodine receptor) 

- Excess calcium ion leads to excessive ATP breakdown/depletion 

- Signs: tachycardia, tachypnea, metabolic acidosis, hyperthermia, 

muscle rigidity, sweating, arrhythmia 

- May be fatal 

- Treated with dantrolene  
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Enflurane 

• Rapid, smooth induction and   maintenance 

• 2-10% metabolized in liver 

• Introduced as replacement for halothane 

Isoflurane 

• Smooth and rapid induction and recovery  

• Very little metabolism (0.2%) 

• No reports of hepatotoxicity or renotoxicity 

• Most widely used 

Intravenous Induction Agents 

• Commonly used IV induction agents 

– Propofol 

– Thiopental sodium (Barbiturates)  

– Ketamine 

– Benzodiazepines,  

– Opioids, 

– Etomidate 

– Dexmedetomidine 

• Most exert their actions by potentiating GABAA receptor 

•  GABAergic actions may be similar to those of volatile anesthetics, but act at 

different sites on receptor. 

• Used in combination with Inhaled anesthetics to: 

- Supplement general anesthesia 

- Maintain general anesthesia 

- Provide sedation 

- Control blood pressure 

- Protect the brain 

Organ Effects 

• Most decrease cerebral metabolism and intracranial pressure 

• Most cause respiratory depression 

• May cause apnea after induction of anesthesia 

Cardiovascular Effects 

• Barbiturates, benzodiazepines and propofol cause cardiovascular depression. 
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Thiopental sodium 

- Rapid onset (20 sec) 

- Short-acting  

- Effect terminated not by metabolism but by redistribution 

- repeated administration or prolonged infusion approached equilibrium at 

redistribution sites  

- Build-up in adipose tissue = very long emergence from anesthesia 

 

Side effects 

• Hypotension 

• apnoea  

• airway obstruction 

Propofol 

• Short-acting agent used for the induction 

• maintenance of GA and sedation 

• Onset within one minute of injection 

• It is highly protein bound in vivo and is metabolised by conjugation in the 

liver 

Side-effect  

– pain on injection  

– hypotension  

– transient apnoea following induction  

Ketamine 

• NMDA Receptor Antagonist 

• usually stimulate rather than depress the circulatory system. 

• Analgesic  

• dissociative anesthesia 

• Cataleptic appearance, eyes open, reflexes intact, purposeless but 

coordinated movements. 

• Stimulates sympathetic nervous system 

• Psychomimetic – “emergence reactions” 

• vivid dreaming extracorporeal (floating "out-of-body") experience 

misperceptions, misinterpretations, illusions  

• may be associated with euphoria, excitement, confusion, fear  



                                                            Lec 4                                      Pharmacology تقنيات التخدير قسم

 ألمرحلة الثانية 

 
Dr. Adnan Hussein Mahmood & Dr. Ameena Jasim Lafteh   7 

Maintenance 

• In order to prolong anaesthesia for the required duration  

• breathe to a carefully controlled mixture of oxygen, nitrous oxide, and a 

volatile anaesthetic agent  

• transferred to the patient's brain via the lungs and the bloodstream, and the 

patient remains unconscious. 

•  Inhaled agents are supplemented by intravenous anaesthetics, such as 

opioids (usually fentanyl or morphine) 

What is Balanced Anesthesia? 

Use specific drugs for each component 

1. Sensory 

• N20, opioids, ketamine for analgesia 

2. Cognitive 

• Produce amnesia, and preferably unconsciousness 

•  inhaled agent 

•  IV hypnotic (propofol, midazolam, diazepam, thiopental) 

3. Motor 

• Muscle relaxants  

Simple Combinations 

• Morphine 

• Propofol 

• N2O 

• Sevoflurane 

• Relaxant of choice 

 

 

Another Combinations 

• Fentanyl 

• Thiopental sodium 

• N2O 

• Halothane 

• Relaxant of choice. 
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Local anesthetics 

A local anaesthetic is an agent that interrupts pain impulses in a specific region of the body 

without loss of patient consciousness. 

Mechanism of action 

• Pain awareness is transmitted to the CNS by 

primary afferent fibers and is relayed by 

secondary afferent fibers to the brain.  

• Transmission can be prevented by blocking 

the Na+ channels in the axons which exist in: 

◼ Outside the spinal cord (regional 

anesthesia) 

◼ Inside the spinal cord (spinal 

anesthesia)    

These drugs block conduction in all the cells that use 

Na+ channels for action potential 

Classification of local anaesthetics 

◼ Esters 

• Cocaine 

• Procaine (Novocaine) 

• Tetracaine (Pontocaine) 

• Benzocaine 

-  Procaine: short acting 

- Tetracaine: long acting 

- Benzocaine: Topical gel or ointment. 

- Lidocaine: has fast onset (topical, injection & 

spray). 

- Mepivacaine & Prilocaine: moderate duration, 

not active topically 

- Etidocaine: fast onset, long duration, muscle 

relaxation. 

- Bupivacaine 

  

◼ Amides 

o Lidocaine (Xylocaine) 

o Bupivocaine (Marcaine)  

o Prilocaine (Citanest) 

o Articaine 
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Drugs acting on cardiovascular system 

 

Main Diseases of the Cardiovascular System 

• Congestive heart failure 

• Coronary artery disease (Angina Pectoris) 

• Myocardial infarction (Angina Pectoris) 

• Cardiac arrhythmias 

• Hypertension. 

1. Drug used in treatment of Congestive Heart Failure (CHF): 

• Heart failure is the progressive inability of the heart to supply adequate blood 

flow to vital organs. 

• It is classically accompanied by significant fluid retention. 

• It is a leading cause of mortality and morbidity, due to weakening of the 

contractile function of the heart. 

• Blood and fluid accumulate in the heart, lungs, abdomen, and lower extremities 

The most common drugs for CHF are glycosides such as:  

▪ digoxin (Lanoxin)(can be given orally or intravenously) 

▪ digitoxin  

Cardiac glycosides have both:  

◦ Direct effects on the heart  

◦ Indirect effects mediated by an increase in vagal tone. 
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2. Antianginals: 

• Angina Pectoris: Chest pain due to Coronary Artery Disease (CAD) and 

myocardial ischemia. 

• Exertional angina (pain) usually occurs during physical exertion or stress. 

• Vasospastic angina may occur at any time and is due to coronary artery 

vasospasm. 

• Untreated CAD and angina pectoris may lead to myocardial infarction and 

death. 

Antianginal drugs include 

A. Beta Blockers  

B. Calcium Channel Blockers  

C. Coronary Vasodilators including Nitrate such as Nitroglycerin (sublingual 

tablet). 

3.  Antidysrhythmic: 

A. Cardiac Glycosides including Digoxin  

B. Beta Blockers  

C. Calcium Channel Blockers  

D. Various – Adenosine, Procainamide, Quinidine, Lidocaine, Bretylium 

 4. Vasodilators 

A. Hydralazine (Apresoline)  

B. Nitroglycerin (sublingual tablet)  

C. Sodium Nitroprusside 

  

5.  Antihypertensives:  

a. Diuretics 

 Loop Diuretics – Furosemide  

 Osmotic Diuretics – Mannitol  

 Potassium Sparing Diuretics – Amiloride, Spironolactone, Triamterene 

 Thiazide Diuretics – Hydrochlorothiazide 
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b. Alpha Blockers: - Stimulate alpha1 receptors              hypertension 

- Block alpha1 receptors                  hypotension 

• doxazosin (Cardura®) 

• prazosin (Minipress®) 

• terazosin (Hytrin®) 

c. Beta Blockers:  Beta Adrenergic Blocking Agents 

 Propranolol (Inderal)  

 Atenolol (Tenormin)  

 Metoprolol (Lopressor)  

 Esmolol (Brevibloc) 

d. Calcium Channel Blockers 

Calcium Channel Blocking Agents 

 Nifedipine (Adalat)  

 Diltiazem (Cardizem)  

 Amlodipine (Norvasc)  

 Felodipine (Renedil)  

 e. Angiotensin Converting Enzyme Inhibitors (ACE Inhibitors) 

- Angiotensin converting enzyme inhibitors 

 Captopril (Capoten)  

 Enalapril (Vasotec)  

 Fosinopril (Monopril)  

 Ramipiril (Altace)  
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f. Angiotensin Receptor Blockers 

- Angiotensin II receptor antagonists 

• Losartan (Cozaar)  

• Valsartan (Diovan)  

g. Vasodilators (see above 4) 

h. Centrally Acting Agents 

• Stimulate alpha2 receptors             inhibit alpha1 stimulation              hypotension 

- Clonidine (Catapress®) 

- Methyldopa (Aldomet®) 

 

Anticoagulant agents 

1- Platelet Inhibitors: Inhibit the aggregation of platelets 

- Aspirin 

2- Anticoagulants: Interrupt clotting cascade at various points. No effect on platelets 

• Heparin & LMW Heparin (Lovenox®) 

• Warfarin (Coumadin®) 

• Rivaroxaban and apixaban 

3- Thrombolytics: Directly break up clots act either 

directly or indirectly to convert plasminogen to 

plasmin, which, in turn, cleaves fibrin, thus lysing 

thrombi 

•  Streptokinase (Streptase®) 

•  Reteplase (Retevase®) 

• Tenecteplase (TNKase®) 
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Drugs used to treat bleeding: Bleeding problems may have their origin in naturally 

occurring pathologic conditions, such as hemophilia, or as a result of fibrinolytic states 

that may arise after GI surgery. 

- Blood transfusion is an option for treating severe hemorrhage. 

A. Aminocaproic acid and tranexamic acid 

B. Protamine sulfate 

C. Vitamin K 

Antihyperlipidemic Agents 

Lipids are surrounded by protein coat to ‘hide’ hydrophobic fatty core. 

- Lipoproteins described by density 

- VLDL, LDL, IDL, HDL, VHDL 

- LDL contain most cholesterol in body 

- Transport cholesterol from liver to tissues for use 

(“Bad”). 

- HDL move cholesterol back to liver “Good” b/c 

remove cholesterol from circulation. 

Antihyperlipidemic Agents 

 - Decrease LDL, Inhibition of LDL synthesis or Increase LDL receptors in liver 

• Lovastatin (Mevacor®) 

• Pravastatin (Pravachol®) 

• Simvastatin (Zocor®) 

Atorvastatin (Lipitor®) 
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Drugs acting on cardiovascular system 

 

Main Diseases of the Cardiovascular System 

• Congestive heart failure 

• Coronary artery disease (Angina Pectoris) 

• Myocardial infarction (Angina Pectoris) 

• Cardiac arrhythmias 

• Hypertension. 

1. Drug used in treatment of Congestive Heart Failure (CHF): 

• Heart failure is the progressive inability of the heart to supply adequate blood 

flow to vital organs. 

• It is classically accompanied by significant fluid retention. 

• It is a leading cause of mortality and morbidity, due to weakening of the 

contractile function of the heart. 

• Blood and fluid accumulate in the heart, lungs, abdomen, and lower extremities 

The most common drugs for CHF are glycosides such as:  

▪ digoxin (Lanoxin)(can be given orally or intravenously) 

▪ digitoxin  

Cardiac glycosides have both:  

◦ Direct effects on the heart  

◦ Indirect effects mediated by an increase in vagal tone. 
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2. Antianginals: 

• Angina Pectoris: Chest pain due to Coronary Artery Disease (CAD) and 

myocardial ischemia. 

• Exertional angina (pain) usually occurs during physical exertion or stress. 

• Vasospastic angina may occur at any time and is due to coronary artery 

vasospasm. 

• Untreated CAD and angina pectoris may lead to myocardial infarction and 

death. 

Antianginal drugs include 

A. Beta Blockers  

B. Calcium Channel Blockers  

C. Coronary Vasodilators including Nitrate such as Nitroglycerin (sublingual 

tablet). 

3.  Antidysrhythmic: 

A. Cardiac Glycosides including Digoxin  

B. Beta Blockers  

C. Calcium Channel Blockers  

D. Various – Adenosine, Procainamide, Quinidine, Lidocaine, Bretylium 

 4. Vasodilators 

A. Hydralazine (Apresoline)  

B. Nitroglycerin (sublingual tablet)  

C. Sodium Nitroprusside 

  

5.  Antihypertensives:  

a. Diuretics 

 Loop Diuretics – Furosemide  

 Osmotic Diuretics – Mannitol  

 Potassium Sparing Diuretics – Amiloride, Spironolactone, Triamterene 

 Thiazide Diuretics – Hydrochlorothiazide 
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b. Alpha Blockers: - Stimulate alpha1 receptors              hypertension 

- Block alpha1 receptors                  hypotension 

• doxazosin (Cardura®) 

• prazosin (Minipress®) 

• terazosin (Hytrin®) 

c. Beta Blockers:  Beta Adrenergic Blocking Agents 

 Propranolol (Inderal)  

 Atenolol (Tenormin)  

 Metoprolol (Lopressor)  

 Esmolol (Brevibloc) 

d. Calcium Channel Blockers 

Calcium Channel Blocking Agents 

 Nifedipine (Adalat)  

 Diltiazem (Cardizem)  

 Amlodipine (Norvasc)  

 Felodipine (Renedil)  

 e. Angiotensin Converting Enzyme Inhibitors (ACE Inhibitors) 

- Angiotensin converting enzyme inhibitors 

 Captopril (Capoten)  

 Enalapril (Vasotec)  

 Fosinopril (Monopril)  

 Ramipiril (Altace)  
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f. Angiotensin Receptor Blockers 

- Angiotensin II receptor antagonists 

• Losartan (Cozaar)  

• Valsartan (Diovan)  

g. Vasodilators (see above 4) 

h. Centrally Acting Agents 

• Stimulate alpha2 receptors             inhibit alpha1 stimulation              hypotension 

- Clonidine (Catapress®) 

- Methyldopa (Aldomet®) 

 

Anticoagulant agents 

1- Platelet Inhibitors: Inhibit the aggregation of platelets 

- Aspirin 

2- Anticoagulants: Interrupt clotting cascade at various points. No effect on platelets 

• Heparin & LMW Heparin (Lovenox®) 

• Warfarin (Coumadin®) 

• Rivaroxaban and apixaban 

3- Thrombolytics: Directly break up clots act either 

directly or indirectly to convert plasminogen to 

plasmin, which, in turn, cleaves fibrin, thus lysing 

thrombi 

•  Streptokinase (Streptase®) 

•  Reteplase (Retevase®) 

• Tenecteplase (TNKase®) 
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Drugs used to treat bleeding: Bleeding problems may have their origin in naturally 

occurring pathologic conditions, such as hemophilia, or as a result of fibrinolytic states 

that may arise after GI surgery. 

- Blood transfusion is an option for treating severe hemorrhage. 

A. Aminocaproic acid and tranexamic acid 

B. Protamine sulfate 

C. Vitamin K 

Antihyperlipidemic Agents 

Lipids are surrounded by protein coat to ‘hide’ hydrophobic fatty core. 

- Lipoproteins described by density 

- VLDL, LDL, IDL, HDL, VHDL 

- LDL contain most cholesterol in body 

- Transport cholesterol from liver to tissues for use 

(“Bad”). 

- HDL move cholesterol back to liver “Good” b/c 

remove cholesterol from circulation. 

Antihyperlipidemic Agents 

 - Decrease LDL, Inhibition of LDL synthesis or Increase LDL receptors in liver 

• Lovastatin (Mevacor®) 

• Pravastatin (Pravachol®) 

• Simvastatin (Zocor®) 

Atorvastatin (Lipitor®) 
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Drugs of Endocrine System 

Hormones: - Greek word, “to arouse”. Chemical substances secreted by the cells 

into the extracellular fluids that stimulate or regulate the metabolic activity of other 

cells in the body. 

Endocrine Drugs 

I. Hypothalamic & Pituitary Hormones 

 
Hypothalamic Hormone Pituitary Hormone Target Organ Target Organ 

Hormone 

1. Growth Hormone – 

Releasing Hormone 

(GHRH) e.g: Sermorelin 

Growth Hormone (GH) 

e.g: Somatotropin 

 

Liver Somatomedins 

2. Growth Hormone – 

Inhibiting Hormone 

(GHIH) e.g: Somatostatin 

Inhibits Growth Hormone   

3. Corticotropin – Releasing 

Hormone (CRH) 

 

Adrenocorticotropic 

Hormone (ACTH) 

e.g: Corticotropin  

Adrenal Cortex Glucocorticoids 

Mineralocorticoids 

Adrenal Androgens 

4. Thyrotropin – Releasing 

Hormone (TRH) 

 

Thyroid – Stimulating 

Hormone (TSH) 

e.g: Thyrotropin 

Thyroid Gland T3 (Triiodothyronine) 

T4 (Thyroxine) 

5. Gonadotropin – Releasing 

Hormone (GnRH) or 

Luteinizing Hormone – 

Releasing Hormone 

(LHRH) 

Gonadotropins 

a. Follicle Stimulating 

Hormone (FSH) 

b. Luteinizing Hormone 

(LH) 

 

Ovaries (Females) 

Testes (Males) 

Estrogen (by FSH) 

Progesterone (by LH 

in females) 

Testosterone (by LH 

in males) 

6. Prolactin – Releasing 

Hormone (PRH) 

Prolactin Breasts  

7. Prolactin – Inhibiting 

Hormone (PIH) 

Inhibits Prolactin   

8. Oxytocin Stored in the Posterior 

Pituitary Gland 

  

9. Vasopressin Stored in the Posterior 

Pituitary Gland 

  

 

II. Steroid Hormones 

 A. Gonadal Hormones 

  1. Estrogens 

  2. Progestins 

  3. Androgens 

 B. Hormones of the Adrenal Cortex 

  1. Adrenocorticosteroids 

  2. Adrenal Androgens 

III. Thyroid Hormones and Drugs for Thyroid Disorders 

IV. Anti-diabetic Agents 
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1- Pituitary gland:  

 A- Anterior Pituitary: “Master gland” 

– Production of six major hormones:  

• Prolactin (PRL) 

• Growth hormone (GH) 

• Adrenocorticotropin hormone (ACTH) 

• Luteinizing hormone (LH) 

• Follicle-stimulating hormone (FSH) 

• Thyroid-stimulating hormone (TSH)  

- Prolactin Deficiency 

• Inability to lactate postpartum 

- Growth Hormone Deficiency 

• Adults: Often asymptomatic 

– May complain of Fatigue 

– Decrease exercise tolerance 

– Abdominal obesity 

– Loss of muscle mass  

• Children: Constitutional growth delay 

- ACTH Deficiency 

• Results in hypocortisolism 

– Malaise 

– Anorexia 

– Weight-loss 

– Gastrointestinal disturbances 

– Hyponatremia  

- Gonadotropins - include:  

- Follicle-Stimulating Hormone (FSH) 

  - Luteinizing Hormone (LH) 

- Stimulates the gonads (ovaries & testes) to produce sex hormones 

- Females:      FSH = estrogen------ LH = progesterone 

- Males:    LH = testosterone 

NOTE: Pituitary gonadotropins (FSH, LH) are not available for therapeutic use, 

however, there are non-pituitary gonadotropins that have FSH-like or LH-like activity 

and are the ones used therapeutically 

Non-Pituitary Gonadotropins 

1. Menotropins 

2. Urofollitropin 

3. Human Chorionic Gonadotropin 

Indications:  

- Women: to induce ovulation & pregnancy 

- Men: to induce spermatogenesis 

- Adverse effects: 

  1- ovarian enlargement 
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  2- multiple births 

  3- gynecomastia in men  

Menotropin 

Human Menopausal Gonadotropin (hMG) Pergonal® 

- Obtained from the urine of post-menopausal women 

- Partially broken down into FSH and LH in the body 

Urofollitropin 

- Metrodin® 

- obtained from the urine of post-menopausal women 

- high in FSH-like activity 

Human Chorionic Gonadotropin 

: hCG, Follutein® 

- A placental hormone 

- LH agonist effect: obtained from the urine of pregnant women 

- Thyrotropin Stimulating Hormone (TSH) 

- Stimulates the thyroid to produce T3 and T4 

- T3: triiodothyronine (most active) 

- T4: thyroxine (converted to T3 in the body) 

- The thyroid hormones T3 and T4 are essential for the normal growth and maturation 

of the body 

Hypothyroidism- it is inability of the thyroid gland to supply sufficient thyroid 

hormone to the body. 

Hyperthyroidism – it is overabundance of thyroid hormone in the body 

- TSH Deficiency 

• Hypothyroidism 

• Atrophic thyroid gland 

 

B- Posterior pituitary: Production of  

– Vasopressin (antidiuretic hormone; (ADH)) 

– Oxytocin  

• Vasopressin (antidiuretic hormone; ADH; AVP)  

– Acts on the renal tubules to reduce water loss by concentrating the urine  

• Oxytocin 

- Stimulates uterine contraction and plays an important role in the induction 

of labor 

    - Also promotes breast milk ejection 

  

 

Steroid Hormones 

A. Gonadal / Sex Hormones 
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  1. Estrogens 

  2. Progestins 

  3. Androgens 

B. Hormones of the Adrenal Cortex 

  1. Adrenocoticosteroids 

   a. Glucocorticoids 

   b. Mineralocorticoids 

  2. Adrenal Androgens 

A- 1- Estrogens 

- Effects: 

 1. Normal female maturation and development 

 2. Inhibit bone resorption 

 3. Increase HDL, decrease LDL 

 4. Decrease platelet adhesiveness   

- Indications: 

  - Contraception 

  - Postmenopausal hormone therapy 

  - Primary hypogonadism 

  - Osteoporosis 

- Natural Steroidal Estrogens 

Estradiol - most potent estrogen produced by women 

Estrone, Estriol - have about one tenth the potency of estradiol 

* Premarin - a preparation of conjugated estrogens (sulfate esters of estrone & 

equilin) - obtained from pregnant mare’s urine 

Synthetic Steroidal Estrogens 

Ethinyl estradiol, Mestranol and Quinestrol 

Estrogen Antagonists / Antiestrogens 

Clomiphene - fertility drug; it induces ovulation by negative feedback mechanism 

A- 2- Progestins 

- Effects: 

 1. Endometrial changes  

 2. Alveolobular development of secretory apparatus in breasts 

 3. Hepatic glycogenesis & ketogenesis 
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 4. Increase lipoprotein lipase activity and fat deposition 

- Indications: 

 - Contraception  

          - For menstrual disorders 

 - Dysfunctional uterine bleeding 

 - Dysmenorrhea 

 - Endometriosis 

Natural Progestin 

Progesterone - endogenous progestin produced in response to luteinizing hormone 

(LH) - also synthesized by the adrenal cortex 

 - in females, it promotes the development of a secretory endometrium that can 

accommodate implantation of a newly forming embryo 

Synthetic Progestins 

- More stable to first-pass metabolism, allowing for lower doses when administered 

orally – medroxyprogesterone, hydroxyprogesterone, megestrol and norgestrel. 

A- 3- Androgens - group of steroids that have anabolic and/or masculinizing effects 

in both males and females 

Endogenous Androgen 

Testosterone - primary natural endogenous androgen 

- Synthesized by Leydig cells in the testes of males and in smaller amounts by the 

cells in the ovary of females, and in the adrenal gland. 

- Produced in response to LH 

Synthetic Androgens 

Methyltestosterone, Danazol, Stanozolol, Nandrolone 

Therapeutic Uses 

1. Androgenic Effects 

- In hypogonadism in males 

2. Anabolic Effects 

- in senile osteoporosis, severe burns, speedy recovery from surgery or from chronic 

debilitating diseases 

3. Endometriosis (Danazol) 

Unapproved Use 

Used to increase lean body mass, muscle strength and aggressiveness in athletes and 

body builders (Nandrolone & Stanozolol). 

B- Glucocorticoids 
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 Prednisone  Betamethasone           Methylprednisolone

 Dexamethasone                          Triamcinolone   

- anti-inflammatory, anti-allergy and immunosuppressant effects inhibit cell growth 

and division 

Therapeutic Uses: 

 1- Allergy 

 2- Inflammation of joints and bones 

 3- Skin diseases 

 4- Organ transplant immunosuppression 

 5- Pulmonary Diseases: Bronchial Asthma 

Anti-diabetic Agents 

Diabetes Mellitus (DM): a metabolic disorder in which glucose levels in the blood 

are too high and begins to spill in the urine because the kidney tubule cells cannot 

reabsorb it fast enough. 

Types of DM: 

1- Type 1: insulin-dependent DM (IDDM) and juvenile-onset. Most common in 

children 

2- Type 2: non-insulin-dependent DM (NIDDM), adult-onset DM. 

3- Gestational DM 

4- Secondary DM 

Oral Hypoglycemic Drugs 

• Insulin secretagogues: such as Sulfonylureas and Meglitinides 

• Biguanides: such as Metformin (most proven) 

• Alpha-glucosidase inhibitors: such as Acarbose, Voglibose and Miglitol 

• Thiazolidinedione derivatives: such as Rosiglitazone and Pioglitazone 
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Drugs acting on respiratory system 

 

Physiology of respiratory system 

 

STRUCTURE FUNCTION 

Nose / nasal cavity  warms, moistens, & filters air as it is inhaled 

Pharynx (throat)  passageway for air, which leads to trachea 

Larynx  the voice box, where vocal chords are located 

Trachea (windpipe) keeps the windpipe "open" trachea is lined with fine hairs called 

cilia which filter air before it reaches the lungs 

Bronchi  two branches at the end of the trachea, each lead to a lung 

Bronchioles  a network of smaller branches leading from the bronchi into the 

lung tissue & ultimately to air sacs 

Alveoli the functional respiratory units in the lung where gases are 

exchanged 
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Some common diseases associated with respiratory system 

► Asthma 

► Common cold 

► Pneumonia  

► Bronchitis 

► Tuberculosis 

Drugs used for treatment of cough 

1- Expectorants 

a) Directly acting 

➢ sodium and potassium citrate 

➢ potassium iodide 

➢ guaiacol 

➢ balsum of tolu 

b) Reflexly acting 

➢ ammonium chloride or carbonate 

➢ potassium iodide 

c) Mucolytics  

➢ bromhexine 

➢ ambroxol 

➢ acetyl cysteine and carbocisteine     

2- Antitussives 

These are drugs that act in the CNS to raise the threshold of cough centre or act 

peripherally in the respiratory tract to reduce tussle impulses, or both these actions. 

a) Opioids                ~ codeine 

                                  ~pholcodeine 

                                  ~morphine 

                                  ~ethylmorphine 
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b) Non-opioids         ~noscapine 

                                   ~dextromethorphan 

                                   ~oxeladin 

                                   ~chlophedianol 

c) Antihistamine      ~ chlorpheniramine 

                                   ~diphenhydramine 

                                   ~promethazine 

3- Nasal decongestant 

A decongestant (or nasal decongestant) is a type of pharmaceutical drug that is used to 

relieve nasal congestion in the upper respiratory tract. 

* Common decongestants include: 

• Ephedrine 

• Phenylephrine 

• Naphazoline 

• Phenylpropanolamine 

• Oxymetazoline 

• Tetrahydrozoline 

• Xylometazoline 

• Pseudoephedrine 

• Tramazoline 

 

Drugs used for bronchial asthma  

1- Bronchodilators 

 

 

 

 

 

 

A. Selective β2 agonists → Salbutamol, Terbutaline, Formoterol, Bambuterol & 

Salmeterol 

B.  Nonselective sympathomimetic → Epinephrine, Ephedrine 

C.  Methylxanthines → Theophylline, Aminophylline 

D. Anticholinergics → Ipratropium bromide, Tiotropium bromide 
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2- Corticosteroids 

A. Oral → Prednisone, Prednisolone, Methylprednisolone 

B. Parenteral → Methylprednisolone, Hydrocortisone 

C. Inhalational → Beclomethasone, Budesonide, Fluticasone 

3. Leukotriene (LT) modulators 

A.  Cysteinyl LT receptor antag. → Montelukast (Singulair) Zafirlukast 

B.  5-Lipoxygenase inhibitor → Zileuton (Zyflo) 

4. Mast cell stabilizers → Sodium cromoglycate, Ketotifen (Zaditor), Nedocromil 

sodium, Cromoglicic acid 

• Mast cell stabilizers are common medications used to prevent or control certain 

allergic disorders.  

5. Monoclonal anti-IgE antibody → Omalizumab (Xolair) 

Drugs used to treat Allergic Rhinitis 

Rhinitis is an inflammation of the mucous membranes of the nose and is characterized 

by sneezing, itchy nose/eyes, watery rhinorrhoea, nasal congestion, and sometimes, a 

non-productive cough.  

A. Antihistamines (H1-receptor blockers) 

First-generation antihistamines, such as diphenhydramine and chlorpheniramine, are 

usually due to adverse effects of sedation. 

The second-generation antihistamines (for example, fexofenadine, loratadine, 

desloratadine, cetirizine, and intranasal azelastine) are generally better tolerated.  

Combinations of antihistamines with decongestants are effective when congestion is a 

feature of rhinitis. 

B. Corticosteroids: such as beclomethasone, budesonide, fluticasone, ciclesonide, 

mometasone, and triamcinolone, are the most effective medications for treatment of 

allergic rhinitis.  

C. α-Adrenergic agonists 

Short-acting α-adrenergic agonists (“nasal decongestants”), such as phenylephrine 

Longer-acting oxymetazoline 

 

Respiratory stimulants (Analeptics) 

Stimulate the medullary respiratory centres. Useful in some cases of acute respiratory 

failure especially in the post-operative period. These are currently globally restricted 

(select countries) due low therapeutic index. 

Such as: Nikethamide and Doxapram. 
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Drugs acting on the gastrointestinal tract 

 

• Peptic ulcer – any ulcer in which the mucosa is bathed in HCl and gastric juice 

(i.e., stomach and upper duodenum). Drugs treating these ulcers either decrease 

gastric acid secretion or increase mucosal resistance 

Types of Acid-Controlling Agents 

 Antacids 

 H2 antagonists 

 Proton pump inhibitors 

❑ Antacids 

They act by neutralizing gastric HCL which include: 

- Aluminum salts (Aluminum hydroxide, Aluminum carbonate, Aluminum silicate) 

- Maalox (aluminum hydroxide with & magnesium); Gastrogel (aluminum and/or 

magnesium hydroxide). 

- Magnesium salts (Magnesium oxide (milk of magnesia), Magnesium tricilicate. 

- Calcium carbonate and Magnesium carbonate (Rennie) Chewable tablets. 

- Aluminum Hydroxide and Magnesium Carbonate (Gaviscon) Suspension or 

Chewable tablets 
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2. Histamine (H2) receptor blockers (H2 antagonist) 

They act as acid secretion inhibitors 

– Cimetidine (Tagamet) 

– Ranitidine (Zantac) 

– Famotidine (Pepcin, Pepcid)) 

– Nizatidine (Axid) 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mechanism of action – H
2
 stimulates the proton (acid) pump in parietal cells. H

2
 

blockers block the H
2
 receptors hence decrease HCL secretion. H

2
 antagonists are very 

effective at inhibiting nocturnal acid but not as much on meal-stimulated acid secretion. 

Clinical uses 

o Gastroesophageal reflux disease (GERD) 

o Peptic ulcer disease 

o Prevention of bleeding from stress-related gastritis 

3. Proton Pump Inhibitors (PPI) 

Proton pump inhibitors are: 

- Omeprazole 

- Lansoprazole 

- Rabeprazole 

- Pantoprazole 

- Esomeprazole 

Mode of action: they inhibit H+-K+-ATPase hence reduces hydrogen secretion. Proton 

pump inhibitors inhibit both fasting and meal-stimulated secretion 

Clinical uses 

- Gastroesophageal reflux disease (GERD) 

- Peptic ulcer disease 

- H. pylori–associated ulcers 

- NSAID-associated ulcers 

- Prevention of rebleeding from peptic ulcers 

- Non-Ulcer dyspepsia 

- Prevention of stress gastritis 
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Laxatives 

1- Bulk-forming laxatives 

They are indigestible, hydrophilic colloids that absorb water leading to: 

 High fiber 

 Absorbs water to increase bulk 

 Distends bowel to initiate reflex bowel activity 

Examples:   

Psyllium (Metamucil) 

Methylcellulose (Citrucel) 

Polycarbophil (FiberCon) 

 

2- Emollient (Stool softeners and lubricants) 

▪ Promote more water and fat in the stools 

▪ Lubricate the fecal material and intestinal walls 

Examples:  

o Stool softeners: docusate salts (Colace, Surfak) Soften stool material including 

also glycerin suppository. 

o Lubricants: mineral oil 

3- Osmotic laxative 

They are non-absorbable sugars or salts increase fecal water content, resulting bowel 

distention, increased peristalsis, and evacuation 

Drugs are: 

- Magnesium oxide (milk of magnesia) 

- Sorbitol  

- Lactulose  

High doses of osmotically active agents produce prompt bowel evacuation (purgation) 

within 1–3 hours. 

4- Stimulant Laxatives 

- Increases peristalsis fluid secretion via intestinal nerve stimulation 

- May be required in patients who are neurologically impaired and in bed-bound 

patients 

- Long-term use of these agents probably is safe 

They include:  

- Anthraquinone derivatives: Aloe, senna, and cascara occur naturally in plants 

- Castor Oil 
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- Bisacodyl (laxadyl) 

 

 

 

 

Antidiarrheal Agents 

- Opioid agonists: Loperamide, Diphenoxylate 

- Kaolin & pectin 

Kaolin is a naturally occurring hydrated magnesium aluminum silicate and pectin is an 

indigestible carbohydrate derived from apple. 

- Bile salt binding resins 

- Cholestyramine, Colestipol may decrease diarrhea caused by excessive fecal bile acids 

Antiemetic Agents 

- Promethazine 

- Diphenhydramine and dimenhydrinate 

- Hyoscine (scopolamine), is one of the best agents for the prevention of motion sickness 

- Metoclopramide (Meclodin) is a dopamine D2 receptor antagonists agent. 

Metoclopramide also blocks dopamine D
2
 receptors in the chemoreceptor trigger zone 

Metoclopramide (Meclodin)- Used for: 

• Gastroesophageal reflux disease (GERD) 

• Impaired gastric emptying 

• Prevention of vomiting 

Adverse effects of metoclopramide: 

The most common are: insomnia, anxiety, and agitation in 20% of patients, especially the 

elderly. Extrapyramidal effects (dystonias, akathisia, parkinsonian features) occur in 25% of 

patients given high doses. 

Antifleutents 

• Simethicone (Mylicon) 

• Defoaming agent- causes gas bubbles to unite 

• Relieves flatulence by dispensing and preventing the formation of mucus surrounded 

gas pockets in the GI tract. 
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Histamine and Antihistamines  

Histamine: 

• Histamine is a basic amine, stored in granules within mast cells & basophils. 

• Secreted when complement components C3a & C5a interact with specific 

membrane receptors or when antigen interact with cell-fixed IgE 

• It produces effect by acting on H1, H2 or H3 receptors on target cells. 

 

Main action in human 

• Contraction of smooth muscle other than that of blood vessels (H1) 

• Vasodilation (H1)  

• Increased vascular permeability (H1) 

• Stimulation of gastric secretion (H2) 

• Cardiac stimulation (H2) 

• Inhibition of the release of a variety of 

neurotransmitters (H3) 

* If histamine injected dermally causes 

the 'triple response’: 

• reddening (local vasodilatation) 

• wheal (direct action on blood vessels)  

• flare (from an 'axon' reflex in sensory 

nerves releasing a peptide mediator). 
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Histamine agonists: 

1. Selective agonist for H1: 2-methylhistamine 

2. Selective agonist for H2: 4-methylhistamine, Dimaprit, impromidine 

3. Selective agonist for H3: α- methylhistamine, Imetit 

- Betahistine: A histamine analogue and H1 receptor agonist used as vasodilator. 

Betahistine has a very strong affinity for histamine H3 receptors and a weak 

affinity for histamine H1 receptors. 

 

Therapeutic uses of Betahistine: 

• Betahistine hydrochloride is an anti-vertigo drug. Also, for treatment of 

Meniere’s disease. 

Histamine antagonists 

1. Physiologic antagonists: Epinephrine has smooth muscle actions opposite to 

histamine but by acting on different types of receptors 

2. Histamine release inhibitors: Reduce immunologic release of histamine from 

mast cells: 

a) Mast cell stabilizers: Cromolyn and nedocromil 

b) β2 adrenergic agonists --- used in Bronchial Asthma 

3. Histamine receptor antagonists (blockers): Compounds that competitively 

block histamine, mainly H1 & H2 receptors. 

• Selective antagonist for H1: Mepyramide, diphenhydramine HCl (Allermin), 

Chlorpheniramine 

• Selective antagonist for H2: Cimetidine (Tagamet) Ranitidine (Zantac) 

• Selective antagonist for H3: Thioperamide, Impromidine, Clobenpropit 



Lec 10                                             Pharmacology                                                  التخدير  تقنياتقسم 
 ألمرحلة الثانية 

3 
Dr. Adnan Hussein Mahmood & Dr. Ameena Jasim Lafteh   

Classification of H1-Receptor Antagonists: 

A) First generation (Sedating, Shorter 4-6 hrs.) 

- Alkylamines: Chlorpheniramine, Brompheniramine 

- Ethylaminediamine: Tripelennamine 

- Ethanolamines: Diphenhydramine, Dimenhydrinate, Carbinoxamine- Piperazines: 

Cyclizine, Meclizine, Hydroxyzine 

- Phenothiazines derivatives: Promethazine HCl 

- Misc: Cyproheptadine (Periactin) 

B) Second generation non-sedating, longer (12 -24hrs)  

- Piperidines:  Fexofenadine 

- Miscellaneous: Cetirizine, Loratadine, Desloratadine 

Therapeutic uses of H1 antagonist 

• Allergic rhinitis 

• Allergic conjunctivitis 

• Allergic dermatological conditions (contact dermatitis) 

• Urticaria, Angioedema Diarrhea 

• Anaphylactic or anaphylactoid reactions 

• Nausea and vomiting  

• Sedation  

Side effects & toxicity 

• Sedation, drowsiness & euphoria  

• Dryness of mouth, headache, dizziness, skin rashes, distress, tremors. 

• Acute dose produces central excitation, hallucination, convulsion, flushing, fever 

• Death due to respiratory & cardiovascular failure 

• α-blocking actions may cause orthostatic hypotension 

Therapeutic uses of H2 antagonist 

• Peptic ulcer 

• Duodenal ulcer 

• Zolliger-Ellison syndrome 

Side effect & toxic effect 

• Skin rash 

• Headache 

• Gynecomastia 

• Impotence 

• Mental confusion 

• Hepatotoxicity 


