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Pharmacokinetics refers to what the body does to a drug, whereas 

pharmacodynamics describes what the drug does to the body.  

Four pharmacokinetic properties determine the onset, intensity, and duration of 

drug action: 
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Routes of Drug Administration  

The route of administration is determined by properties of the drug (for example, water or lipid 

solubility, ionization) and by the therapeutic objectives (for example, the need for a rapid onset, the 

need for long-term treatment, or restriction of delivery to a local site). Major routes of drug 

administration include enteral, parenteral, and topical, among others. 
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Bioavailability 

Bioavailability is the rate and extent to which an administered drug reaches the systemic circulation. For 

example, if 100 mg of a drug is administered orally and 70 mg is absorbed unchanged, the bioavailability 

is 0.7 or 70%. Determining bioavailability is important for calculating drug dosages for non-intravenous 

routes of administration. 
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Binding of drugs to plasma proteins and tissues 

1. Binding to plasma proteins: Reversible binding to plasma proteins sequesters 

drugs in a non-diffusible form and slows transfer out of the vascularcompartment. 

Albumin is the major drug-binding protein, and it may act as a drug reservoir. As 

the concentration of free drug decreases due to elimination, the bound drug 

dissociates from albumin. This maintains the free-drug concentration as a 

constant fraction of the total drug in the plasma. 

2. Binding to tissue proteins: Many drugs accumulate in tissues, leading to higher 

concentrations in tissues than in interstitial fluid and blood. 

Drugs may accumulate because of binding to lipids, proteins, or nucleic acids. 

Drugs may also undergo active transport into tissues. Tissue reservoirs may serve 

as a major source of the drug and prolong its actions or cause local drug toxicity. 

(For example, acrolein, the metabolite of cyclophosphamide, can cause 

hemorrhagic cystitis because it accumulates in the bladder.) 

Volume of distribution 

The apparent volume of distribution, Vd, is defined as the fluid volume that is 

required to contain the entire drug in the body at the same concentration 

measured in the plasma. It is calculated by dividing the dose that ultimately gets 

into the systemic circulation by the plasma concentration at time zero (C0). 

 

Reactions of drug metabolism 

The kidney cannot efficiently excrete lipophilic drugs that readily cross cell 

membranes and are reabsorbed in the distal convoluted tubules. Therefore, lipid-

soluble agents are first metabolized into more polar (hydrophilic)substances in 

the liver via two general sets of reactions, called phase I and phase II. 
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Drug excretion 
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Pharmaco-dynamics 
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G- Protein coupled receptors 
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Tyrosine kinase linked receptors 
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Intracellular receptors 
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Agonist-Antagonist-Partial Agonist 
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Difference               ANF                         SNF  

Supply All body structure 

except skeletal muscles  

Only skeletal muscles 

Ganglia Interrupted by a ganglia 

which divides the fiber 

into: pre- and 

postganglionic fibers.  

No ganglia but direct supply from the 

CNS to the skeletal muscles. 

Function Involuntary –or- 

automatic control (not 

under conscious 

control). 

Voluntary i.e. under conscious 

control. 

Denervation  Change the function of 

organs but they show 

some degree of activity. 

Completely paralyze the muscle. 
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Types of synapses in ANS: 

1) Neuron-neuron synapse, between the pre- and postganglionic fiber (Ganglia). 

 2) Neuron-effector organ synapse, (nerve end of postganglionic fiber and the 

organ). 

 

 

 

 

Difference Sympathetic  Parasympathetic  

Origin  All thoracic and upper three 

Lumbar 

III, VII, IX, and X cranial nerves 

and 2nd , 3rd and 4th  of 

sacral 

Ganglion  Ganglia are closed to spinal cord 

(shorter pre-ganglion and longer 

post-ganglion fibers).  

Ganglia are away from spinal 

cord usually embedded in 

supplied organ (longer pre-

ganglion and shorter post-

ganglion fibers).  
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Physiological 

function 

Not essential for life .It acts 

mainly under stress and 

emergency condition. 

Essential for life, it regulates 

vital function as digestion ….. 

etc. 

chemical 

mediator 

Generally nor epinephrine  (NEP) Generally acetylcholine (A Ch) 
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Types of the autonomic nerve fibers:- 

 According to the type of chemical mediator, the ANF. are 

classified into 

1- Cholinergic nerve fibers A Ch as chemical mediator 

2- Adrenergic nerve fibers NEP as chemical mediator. 
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Difference M1-Receptors M2-Receptors M3-Receptors 

Location Gastric parietal 

cells  

- CNS.  

- Myocardium 

- Smooth muscles  

Smooth 

muscles 

- Exocrine 

glands  

Agonists ACh 

Methacholine 

Carbachol  

ACh  Methacholine 

Carbachol  

ACh,   

Methacholine 

Carbachol  

Antagonists Atropine and  

Pirenzepine  

Atropine  Atropine  
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 Physostigmine (Eserine) Neostigmine (Prostigmine) 

Nature  Natural Tertiary ammonium  Synthetic Quaternary ammonium 

Kinetics 1- Well absorbed orally. 

2- Passes BBB. 

3-Rapid metabolism by ChE. 

4- Short duration  

1- Irregular oral absorption. 

2- Does not pass BBB. 

3-Slow metabolism by ChE. 

4- Long duration.  

Dynamics 1-Stimulate M&N receptors. 

2- Specific on eye. 

3- CNS stimulant.  

1- Stimulate M&N receptors. 

2- Specific on GIT and UB. 

3- Direct Sk.M stimulant.  

Uses  1- Eye drops: 

a- Glaucoma. 

b- To counteract mydriatics. 

2- IV in atropine poisoning. 

3- Alzheimer disease.  

1- Myasthenia 

gravis. 

2- Curare poisoning. 

3- Paralytic lleus. 

4- Urine retention  

Toxicity  1- Exaggerated ACh-like 

actions. 

2- CNS convulsions  

1- Exaggerated ACh-like action. 

2- No convulsions in CNS.  

Management  1- Atropine. 

2- Anticonvulsants.  

1- Atropine only. 
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Adverse effects of Cholinergic agonists 
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Sympathetic Nervous System (Adrenergic Nervous System) 
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Epinephrine  
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Figure 1Propranolol Adverse Effects 
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Angina Pectoris 

Definition:- Angina pectoris is the classical symptom of ischemic heart. It is usually 

due to imbalance between:- Myocardial oxygen supply and demand. 

Classification:- 

A) Exertional angina: It is characterized by: 

1) Cardiac pain which develops on  exertion e.g. exercise, eating, cold weather 

or emotional stress.  

2) Significant fixed coronary stenosis (atherosclerotic) and/or excess 

myocardial demand are create. 

ECG shows depressed ST segment.  

3) If the cardiac pain happens at minor exertion or at rest, it is called unstable 

angina. 

B) variant or prinzmetal's angina: 

It is characterized by: 

 1) Patient develops cardiac pain at rest and ECG shows elevated ST segment. 

2) It is due to vasospasm of coronary artery with resulting decrease of 

coronary blood flow.  

3) It may occur spontaneously or may be induced by exposure to cold , 

emotional stress or vasoconstricting agents e.g. ergot derivative drugs.  

1-Organic nitrates : 

Examples: 

 Nitroglycerine,  

 Isosorbide mononitrate &  Isosorbide dinitrate. 

Mechanism:  
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Nitrates changed in vascular smooth muscle cell into nitric oxide (NO). NO 

then activates guanylyl cyclase enzyme which increases the cellular level of 

cGMP & cGMP-dependent protein kinase.  

This in turn leads to reduction in both myosin light chain phosphorylation & 

cytosolic calcium concentration.  

The net result is vascular relaxation.  

At low concentrations:- 

Nitroglycerine preferentially dilates the veins  more than the arterioles, with 

consequent reduction of preload,  decrease of left and right ventricular chamber 

size, and end diastolic pressure.  

Consequently, the cardiac work and oxygen demand of the heart decrease and 

anginal chest pain relieves.  

Nitrates may also improve myocardial blood flow by dilating collateral coronary 

blood vessels so that blood redistributes from normal to ischemic regions.  

Arteriolar dilatation at these concentrations may affect arterioles of the face 

(causing flushing) and meningeal arterioles (causing pulsating headache). 

At higher concentrations:- 

Nitrate induced venodilatation is associated with arteriolar dilatation & reduced 

peripheral resistance leading to reduced blood pressure, cardiac output and 

compensatory sympathetic reflex tachycardia.  

Tolerance: 

Frequently repeated or continuous exposure to high dose of organic nitrates leads 

to marked decrease in the magnitude of their pharmacological effect. Many 

theories have been suggested to explain the tolerance to nitrates but no settled 

one has been yet confirmed.  

To restore  responsiveness and avoid tolerance, interrupted therapy for 8-12 

hours each day of organic nitrates allows the return of efficacy of the drug. 

Side effects: 

1) Pulsating headache and dizziness (It is beneficial side effect HOW?)   
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 2) Postural hypotension (nitrate syncope). It is treated by   change the position of 

the patient (let head down and leg elevated). Don't use vasoconstricting agent 

(like epinephrine). 

 3) Marked fall in blood pressure and even death if given concomitantly with 

sildenafil (Viagra). Both drugs are vasodilators. 

Therapeutic uses:  

1- Angina pectoris: 

- In acute attack,  

- sublingual nitroglycerine is the drug of choice.  

- It acts in about 1-2 minutes. Sublingual route allows absorption of drug rapidly 

from buccal mucosa, with avoidance of extensive first pass effect if swallowed 

orally.  

- The dose (0.3, 0.4, 0.6 mg) may be repeated at 3-5 minutes intervals.  

- Nitroglycerine buccal spray is also available as metered delivery system (0.4 

mg).  

- Pain not responding to three tablets or lasting more than 20 minutes, may 

represent infarction that needs medical attention. 

In between attacks:  

To prevent a new attack, any of the following nitrates preparations are indicated:  

1) Short-acting nitrates as nitroglycerine sublingual (0.3-0.6 mg) or isosorbide 

dinitrate sublingual (2.5-10 mg) to be taken 5 minutes before any activity that 

may precipitate angina.  

2) Long acting nitrates to be taken as a maintenance therapy such as 

nitroglycerine in the form of:  

oral sustained release capsules, ointment, or transdermal patches,  oral 

isosorbide dinitrate. 

NB 
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Oral isosorbide mononitrate (better bioavailability, less first pass metabolism and 

longer half-life in comparison with isosorbide dinitrate). 

2- Heart failure (as a vasodilator) especially if heart failure is associated with 

cardiac ischemia. 

3- Hypertensive emergency, it is given by i.v. route. 

2- Beta adrenergic blockers 

Mechanism:- 

They prevent angina through reduction of heart rate, myocardial contractility and 

to lesser extent blood pressure leading to reduction of myocardial oxygen 

requirement during exertion and stress. They prolong the life in patients with 

coronary disease.  

Beta blockers with ISA like pindolol are less desirable because they may 

exacerbate angina.  

In prinzmetal's (vasospastic) angina, use of beta blockers opens the way for 

catecholamines to act on unopposed coronary alpha receptors which may 

increases coronary spasm. Therefore, -blockers are not preferred in prinzmetal's 

vasospastic angina. 

3- Calcium channel blocker 

Mechanism:  

Calcium channel blockers inhibit the L-type calcium channels in the vascular 

smooth muscle of coronary arteries  coronary vasodilatation, improve coronary 

blood flow and increased oxygen supply to the heart.  

Therefore, in patients with coronary vasospasm (e.g. prinzmetal's  or vasospastic 

angina), they are the drugs of choice.  

Pharmacological actions:  

Verapamil and diltiazem:  

In addition to their vasodilator effect, they decrease the heart rate through a 

depressant effect on SA node and slowing the A-V nodal conduction. 
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 Also, they have a negative inotropic effect.  

Therefore, it is not advisable to combine any of them with -blockers for fear of 

heart block or heart failure. 

Nifedipine on the other hand has no A-V blocking activity and is more potent as 

arterial vasodilator.  

So, its reducing effect on blood pressure may be associated with reflex 

sympathetic stimulation and tachycardia. Accordingly, it is advisable to combine 

it with a -blocker in patients with angina.  

- Therapeutic uses:  

1) Angina pectoris. 

2) Hypertension.  

3) Supraventricular tachycardia (verapamil or diltiazem, but not nifedipine). 

4) Migraine headache (verapamil as a prophylaxis). 

 

 

 

 

 

 

 

 


