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III B.Sc., BIOCHEMISTRY 

Semester : V            

MAJOR BASED ELECTIVE I 

PHARMACEUTICAL BIOCHEMISTRY (16SMBEBC1) 

 

 Inst. Hours/ Week: 5                                                                         Credit: 5 

 

Objectives:  

1.To make a detailed study about action of drugs on living systems. 

 2.To understand the ADMET (Absorption, Distribution, Metabolism, Excretion 

and Toxicity) properties of drugs.  

3. To train the students in biochemical aspects of drug discovery, drug screening 

and medicinal technologies 

Unit I 

Pharmacodynamics and Kinetics: History of Drugs, Classification of drugs, 

routes of drug administration, absorption and distribution of drugs, factors 

influencing drug absorption and elimination of drugs. Toxicity assessment: acute, 

sub chronic, chronic exposure, determination of ED50 and LD50 values.  

Unit II  

Drug- Receptor interactions: Receptor- definition, Agonist and antagonist. Types 

of receptor - G-protein coupled receptor, Receptors with intrinsic ion channel, 

Enzymatic receptors, receptors regulating gene expression, involvements of 

binding forces in drug receptor interaction, drug action not mediated by receptors.  

Unit III 

 Drug metabolism: Phase I reactions - role of Cytochrome P450. Microsomal and 

Non microsomal reactions. Phase II reactions-Conjugation reactions. 

Physiological importance of xenobiotic metabolism.  
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Unit IV  

Chemotherapy: Basic concept. Mode of action of antimicrobial 

drugsantibacterial, antifungal, antiviral and antimalarial drugs. Cancer 

chemotherapy: Cancer and principles of cancer chemotherapy. Mode of action of 

anticancer drugs- antimetabolites, antibiotics, alkylating agents and other agents. 

Unit V  

Drugs acting on various systems: CNS-sedative- hypnotic, GI tractdrugs for 

peptic ulcer, diarrhea and constipation. Miscellaneous drugs - antiseptic, 

disinfectant, chelating agents. Adverse drug reactions and drug induced side 

effects, biological effects of drug abuse and drug dependence, drug tolerance and 

intolerance.  

Reference Books:  

1. Essentials of Medical Pharamacology, (7th Edition), K. D. Tripathi, Jaypee 

Publishers, 2010. 21  

2. A Textbook of Pharmaceutical Chemistry (3rd edition). Jayashree Ghosh, 

S.Chand & Company Ltd., New Delhi, 2010. 

 3. Introduction to Drug Metabolism (3rd edition). Gordan Gibson, G. and Paul 

Skett. Nelson Thornes. UK, 1999.  

4. Pharmacology and Pharmacotherapeutics, Vol I & II. Popular Prakasam Pvt. 

Ltd., Satoskar, R. S and Bhandarkar, S. D, New Delhi, 1993. 

 5. Harper’s Biochemistry. (25th edition), Robert K. Murray, Daryl K. Granner, 

Peter A. Mayer and Victor W. Rodwell, Mc Graw Hill, New York, 2006.  

6. Medicinal Chemistry (7th edition), Thomas L. Lemke, David A. Williams, 

Victoria F. Roche and S. William Zito, Foye's Wolters Kluwer, 2012. 
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UNIT I 

HISTORY OF DRUGS 

Drugs are chemicals that alter functions of living organisms. Drugs are 

generally given for the diagnosis, prevention, control or cure of disease. Drug 

discovery and development has a long history and dates back to the early days of 

human civilization. In those ancient times, drugs were not just used for physical 

remedies but were also associated with religious and spiritual healing. Sages or 

religious leaders were often the administrators of drugs. The early drugs or folk 

medicines were derived mainly from plant products and supplemented by animal 

materials and minerals. These drugs were most probably discovered through a 

combination of trial and error experimentation and observation of human and 

animal reactions as a result of ingesting such products. 

Although these folk medicines probably originated independently in 

different civilizations, there are a number of similarities, for example, in the use 

of the same herbs for treating similar diseases. This is likely to be a contribution 

by ancient traders, who in their travels might have assisted the spread of medical 

knowledge. 

Folk medicines were the only available treatments until recent times. Drug 

discovery and development started to follow scientific techniques in the late 

1800s. From then on, more and more drugs were discovered, tested, and 

synthesized in large - scale manufacturing plants, as opposed to the extraction of 

drug products from natural sources in relatively small batch quantities. After 

World War I, the modern pharmaceutical industry came into being, and drug 

discovery and development following scientific principles was firmly 

established. 
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Although pharmaceutical drugs are now widely used worldwide, many 

ethnic cultures have retained their own folk medicines. In certain instances, these 

folk medicines exist side by side and are complemented by pharmaceutical drugs. 

The following are some of the examples of how drugs were discovered from 

the early human civilizations. 

1.Chinese Medicine  

Traditional Chinese medicine (TCM) is believed to have originated in the 

times of the legendary emperor Sheng Nong in 3500 BC. The dynasty system ad 

meticulous recording helped to preserve the TCM scripts of old China. Some 

important medical writings are Shang Han Lun (Discussion of Fevers), Huang Di 

Nei Jing (The Internal Book of Emperor Huang), and Sheng Nong Ben Cao Jing 

(The Pharmacopoeia of Sheng Nong — a legendary emperor). Exhibit A1.1 

relates a legend about the discovery of a herb for treating injuries. 

The Chinese pharmacopoeia is extensive. Some of the active ingredients 

from Chinese herbs have been used in Western drugs; for example, reserpine from 

Rauwouofi a for antihypertensive and emotional and mental control, and the 

alkaloid ephedrine from Mahuang for the treatment of asthma. 

2.Egyptian Medicine  

Ancient papyrus provided written records of early Egyptian medical 

knowledge. The Ebers papyrus (from around 3000 BC) provided 877 

prescriptions and recipes for internal medicine, eye and skin problems, and 

gynecology. Another record, from the Kahun papyrus of around 1800 BC detailed 

treatments for gynecological problems. Medications were based mainly on herbal 

products such as myrrh, frankincense, castor oil, fennel, sienna, thyme, linseed, 

aloe, and garlic. 

 



6 
 

3.Indian Medicine  

The Indian folk medicine, called Ayurvedic medicine, can be traced back 

3000 – 5000 years and was practiced by the Brahmin sages of ancient times. The 

treatments were set out in sacred writings called Vedas. The material medica are 

extensive and most are based on herbal formulations. Some of the herbs have 

appeared in Western medicines, such as cardamom and cinnamon. Susruta, a 

physician in the fourth century, described the use of henbane as antivenom for 

snakebites. 

4.Greek Medicine 

  Some of the Greek medical ideas were derived from the Egyptians, 

Babylonians, and even the Chinese and Indians. Castor oil was prescribed as a 

laxative; linseed or flaxseed was used as a soothing emollient, laxative, and 

antitussive. Other treatments include fennel plant for relief of intestinal colic and 

gas, and asafetida gum resin as an antispasmodic. The greatest Greek contribution 

to the medical field is perhaps to dispel the notion that diseases are due to 

supernatural causes or spells. The Greeks established that diseases result from 

natural causes. Hippocrates, the father of medicine, at about 400 BC is credited 

with laying down the ethics for physicians.  

5.Roman Medicine  

As great administrators, the Romans instituted hospitals, although these 

were used mainly to cater to the needs of the military. Through this work, 

organized medical care was made available. The Romans also extended the 

pharmacy practice of the Greeks. Dioscorides and Galen were two noted 

physicians in Roman days. Dioscorides ’ s Materia Medica contains descriptions 

of treatments based on 80% plant, 10% animal, and 10% mineral products. 
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CLASSIFICATION OF DRUGS 

Drugs can be categorized in a number of ways. In pharmacology, a drug 

can be classified by its chemical activity or by the condition that it treats. 

 In general, drugs are classified based on  

 Therapeutic classification  

 Pharmacologic classification (based on mechanism of action and mode of 

action)  

 Chemical classification  

 Legal classification (Controlled Substances, Drug Schedules, and 

Teratogenic Risks) 

Therapeutic Classification 

It is defined as organizing drugs is based on their therapeutic usefulness in 

treating particular diseases 

Examples: 

 Anticoagulant -Blood clotting 

 Lower Blood Cholesterol- Antihyperlipidemic 

 Lower Blood Pressure – Antihypertensive 

Chemical classification  

The three basic types of drug names are chemical, generic, and trade name. 

A chemical name is assigned using standard nomenclature established by the 

International Union of Pure and Applied Chemistry (IUPAC). A drug has only 

one chemical name, which helpful in predicting a substance’s physical and 

chemical properties. The generic name of a drug is assigned by the U.S. Adopted 

Name Council. 
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  Generic names are less complicated and easier to remember than chemical 

names. The Food and Drug Administration (FDA), the official Pharmacopoeia, 

and the World Health Organization (WHO), routinely describe a medication by 

its generic name 

A drug’s trade name is assigned by the company marketing the drug. The 

name is usually selected to be short and easy to remember. The trade name is 

sometimes called the proprietary or product or brand name. 

Examples: 

 Aspirin – Acuprin, Ecotrin, Empirin, Excefrin, Triaphen-10, Zorphin, 

Verin 

 Ibuprofen – Advil, Amersol, Brufen, Neuvil, Nuprin, Midol 200, Apsifen 

Legal Classification 

(Controlled Substances, Drug Schedules, and Teratogenic Risks)  

Some drugs are frequently abused or have a high potential for addiction. 

According to law, drugs that have a significant potential for abuse are placed into 

five categories called schedules. These scheduled drugs are classified according 

to their potential for abuse: – Schedule I drugs have the highest potential for abuse 

– Schedule V drugs have the lowest potential for abuse. 

Drug 

Schedule 

Abuse 

potential 

Examples Therapeutic use 

I Highest Heroin, ecstasy Limited or no therapeutic use 

II High Fentanyl, 

eperidine, 

methadone 

III Moderate Ketamine, 

anabolic steroids 

Used therapeutically with 

prescription 

IV Lower Alprazolam, 

diazepam 
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DRUG ABSORPTION 

Absorption is the process by which the drug enters in to the systemic 

circulation from the site of administration through biological barrier. In case of 

intravenous or intra-arterial administration the drug bypasses absorption 

processes and it enters into the circulation directly. 

Structure of biological membrane: 

  The outer surface of the cell covered by a very thin structure known as 

plasma membrane. It is composed of lipid and protein molecules. Membrane 

proteins have many functions like (a) contributing structure to the membrane (b) 

acting as enzyme (c) acting as carrier for transport of substances (d) acting as 

receptors. The plasma membrane is a semipermeable membrane allowing certain 

chemical substances to pass freely e.g. it allows water, glucose, etc. but it won’t 

allow sucrose until it is converted into glucose and fructose. 
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Passage of drug across membrane. 

i)Simple diffusion (a) Passive transfer ii) Filtration 

Specialized transport  

                 i)Facilitated diffusion 

                ii)Active transport  

                iii)Endocytosis. 

Simple diffusion: 

 Movement of a solute through a biological barrier from the phase of higher 

concentration to phase of lower concentration. No need of energy e.g. highly lipid 

soluble drugs.  

Filtration: 

 Is the process by which water soluble drug of relatively low molecular 

weight crosses the plasma membrane through pores as a result of hydrodynamic 

pressure gradient across the membrane e.g. urea and ethylene glycol. 

Facilitated diffusion:  

It means the passage of drug across the biological membrane along the 

concentration gradient by the protein carrier mediated system also called as 

carrier mediated diffusion. It depends on number of carrier e.g. tetracycline, 

pyrimidine.  

Active transport:  

The process by which drugs pass across the biological membrane most 

often against their concentration gradient with the help of carriers along with the 

expenditure of energy e.g. alpha methyl dopa, levodopa, 5-fluoro-uracil, 5 

bromouracil. 

Endocytosis: 

 It is the process by which the large molecules are engulfed by the cell 

membrane and releases them intracellularly e.g. protein, toxins (botulinum, 

diphtheria) 
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ROUTES OF DRUG ADMINISTRATION 

a)From the alimentary tract: 

i) Buccal cavity: e.g. nitrates  

           ii)Stomach: e.g. aspirin, alcohol  

           iii)Intestine: e.g. most of non-ionized and ionized drugs.  

          (iv) Rectum: e.g. rectal suppositories, bisacodyl laxatives. 

Advantages of oral route:  

This route is safe, convenient and economical.  

Disadvantages of oral route:  

Onset of drug action is slow, irritant drugs cannot be administered and it is 

not useful in vomiting and severe diarrhoea, gastric acid and digestive enzymes 

may destroy some drugs, and water soluble drugs are absorbed poorly. 

b) From the parenteral route:  

(i) Intradermal:   

This is given into the layers of the skin e.g. B.C.G. vaccine  

(ii) Subcutaneous:  

Non-irritant substances are given into subcutaneous tissue e.g. insulin  
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(iii) Intramuscular:  

Soluble substances, mild irritants, suspensions and colloids can be injected 

by this route. These injections can be given to deltoid or gluteal muscle. This 

route is one of the more common routes e.g. multivitamins, streptomycin, etc.  

Advantages:  

rate of absorption is uniform, onset of action is faster than oral and it can 

be given in diarrhoea or vomiting.  

Disadvantages: Pain at local site of injection, the volume of injection should not 

exceed 10 ml. 

Intravenous: 

  Drugs directly given into a vein, produce rapid action, no need of 

absorption as they enter directly into blood, can be given as bolus e.g. furosemide, 

morphine, dopamine or as continous infusion e.g. fluids during shock or 

dehydration. 

 Advantages: 

 It can be given in large volumes, production of desired blood 

concentration can be obtained with a well designed dose. 

 Disadvantages: 

 Drug effect cannot be halted if once the drug is injected, expertise is 

needed to give injection.  

Intrathecal:  

Injected into subarachnoid space of spinal cord e.g. spinal anaesthetics. 

Intraperitonial: 

 Injections given into the abdominal cavity e.g. infant saline, glucose. (vii) 

Intra-articular: Injected directly into a joint e.g. hydrocortisone. 

Intra-articular: Injected directly into a joint e.g. hydrocortisone. 
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Transcutaneous route: 

Iontophoresis:  

Galvanic current is used for bringing about the penetration of drugs into 

the deeper tissue e.g. salicylates.  

Inunctions:  

Absorbed when rubbed in to the skin e.g. nitroglycerin ointment in angina 

pectoris. 

Jet injection:  

With help of high velocity jet produced through a micro fine orifice; No 

need of needle and therefore painless. e.g. mass inoculation programmes. iv) 

Adhesive units: A transdermal therapeutic system produce prolonged systemic 

effect e.g. scopolamine for motion sickness. 

Topical/ local route:  

The absorption through skin is a passive process. The absorption occurs 

more easily through the cell lining e.g. dusting powder, paste, lotion, drops, 

ointment, suppository for vagina and rectum 

Inhalation:  

Drugs may be administered as dry powders, and nebulized particles when 

sprayed as fine droplets get deposited over the mucous membrane producing local 

effects and may be 9absorbed for systemic effects e.g. salbutamol spray used in 

bronchial asthma and volatile general anaesthetics. 

Factors affecting drug absorption  

a. Physico-chemical properties of drug  

b. Nature of the dosage form 

c. Physiological factors  

d. Pharmacogenetic factors  

e. Diseased states 
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DRUG DISTRIBUTION 

Drug Distribution refers to the Reversible Transfer of a Drug between the 

Blood and the Extra Vascular Fluids and Tissues of the body (for example, fat, 

muscle, and brain tissue). 

 

Factors affecting drug distribution 
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Volume of distribution  

Fluid volume that is required to contain the entire drug in the body at the 

same concentration measured in the plasma. 

  Calculated by dividing the dose that ultimately gets into the systemic 

circulation by the plasma concentration at time zero (C0) 

                                      

 

     

Distribution into the water compartments of body  

• Plasma compartment: – Drugs having high molecular weight or extensively 

plasma protein bound like heparin Vd= 4L  

• Extracellular fluid: – Low molecular weight but hydrophilic drugs – 

Aminoglycosides Vd=14L  

• Total body water:  low molecular weight and lipophilic, E.g Ethanol Vd=42 L 

Plasma protein binding  

 Most drugs posses physicochemical affinity for plasma proteins 

– Acidic drugs bind to plasma albumin, basic drugs bind to 1 acid 

glycoprotein  

– Reversible manner 

– Extensive binding serves as a circulating drug reservoir 

Other proteins to which drugs can bind: globulins, transferrin, 

ceruloplasmin, tissue proteins & nucleoproteins 

 

 

 

Vd= Amount of drug in the body 

                              Co 
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Drugs highly bound to plasma proteins 

 Barbiturates 

 Beta blockers 

 Benzodiazepines 

 Sulfonamides 

 Tetracyclines 

 Warfarin 

 Quinidine 

 Pencillin 

Redistribution  

• Highly lipid-soluble drugs get initially distributed to organs with high 

blood flow (brain, heart, kidney) & later into bulky less vascular tissues 

(muscle, fat)  

• So plasma concentration falls and the drug is withdrawn from these sites  

• If the site of action of drug is one of highly perfused organs, redistribution 

may result in termination of drug action.  

• Greater the lipid solubility faster is the redistribution of drug. 

Functions and Properties of the Blood Brain Barrier (BBB) 

• Protects the brain from "foreign substances" in the blood that may injure 

the brain.  

• Protects the brain from hormones and neurotransmitters in the rest of the 

body.  

• Maintains a constant environment for the brain.  
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Properties of drugs that can cross BBB  

• low molecular weight 

• High degree of lipid solubility 

• Non ionized  

• Tertiary structure   

Placental Barrier 

• Lipoidal and allows free passage of lipophilic drugs 

• P Glycoprotein limits exposure to maternally administered drugs • Also 

placenta is site of metabolism- lowers exposure to drugs 

• Incomplete barrier 

• Congenital anomalies 

EXCRETION OF DRUGS 

Penetration of a drug to the sites of action through the walls of blood 

vessels from the administered site after absorption is called drug distribution. 

Drugs distribute through various body fluid compartments such as (a) plasma (b) 

interstitial fluid compartment (c) trans-cellular compartment. 

Different routes of drug excretion  

• Renal excretion: A major part of excretion of chemicals is 

metabolically unchanged or changed. The excretion of drug by the 

kidney involves. 
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• Glomerular filtration 

• Active tubular secretion 

• iii)Passive tubular reabsorption. 

 

 

 

Glomerular filtration: 

It is a process, which depends on (1) the concentration of drug in the plasma 

(2) molecular size, shape and charge of drug (3) glomerular filtration rate. Only 

the drug which is not bound with the plasma proteins can pass through 

glomerulus. All the drugs which have low molecular weight can pass through 

glomerulus e.g. digoxin,ethambutol, etc.In congestive cardiac failure, the 

glomerular filtration rate is reduced due to decrease in renal blood flow. 

Active tubular secretion:  

The cells of the proximal convoluted tubule actively transport drugs from 

the plasma into the lumen of the tubule e.g. acetazolamide, benzyl penicillin, 

dopamine, pethidine, thiazides, histamine.  

Tubular reabsorption:  

The reabsorption of drug from the lumen of the distal convoluted tubules 

into plasma occurs either by simple diffusion or by active transport. When the 

urine is acidic, the degree of ionization of basic drug increase and their 
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reabsorption decreases. Conversely, when the urine is more alkaline, the degree 

of ionization of acidic drug increases and the reabsorption decreases.  

Hepatobiliary excretion:  

The conjugated drugs are excreted by hepatocytes in the bile. Molecular 

weight more than 300 daltons and polar drugs are excreted in the bile. Excretion 

of drugs through bile provides a back up pathway when renal function is impaired. 

After excretion of drug through bile into intestine, certain amount of drug is 

reabsorbed into portal vein leading to an enterohepatic cyclingwhich can prolong 

the action of drug e.g. chloramphenicol, oral estrogenare secreted into bile and 

largely reabsorbed and have long duration of action. Tetracylines which are 

excreted by biliary tract can be used for treatment of biliary tract infection. 

Gastrointestinal excretion:  

When a drug is administered orally, a part of the drug is not absorbed and 

excreted in the faeces. The drugs which do not undergo entero hepaticcycle after 

excretion into the bile are subsequently passed with stool e.g. aluminium 

hydroxide changes the stool into white colour, ferrous sulfate changes the stool 

into black and rifampicin into orange red. 

Pulmonary excretion:  

Drugs that are readily vaporized, such as many inhalation anaesthetics and 

alcohols are excreted through lungs. The rate of drug excretion through lung 

depends on the volume of air exchange, depth of respiration, rate of pulmonary 

blood flow and the drug concentration gradient. 

Sweat:  

A number of drugs are excreted into the sweat either by simple diffusion 

or active secretion e.g. rifampicin, metalloids like arsenic and other heavy metals. 

Mammary excretion:  

Many drugs mostly weak basic drugs are accumulated into the milk. 

Therefore lactating mothers should be cautious about the intake of these drugs 

because they may enter into baby through breast milk and produce harmful effects 
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in the baby e.g.  ampicillin, aspirin, chlordiazepoxide, coffee, diazepam, 

furosemide, morphine, streptomycin etc. 

TOXICITY ASSESSMENT 

Toxicology classically has been defined as the study of poisons & concerned 

with the adverse effects of xenobiotics. 

 Casarett 1996 defined it as a science that defines the limits of safety of 

chemical agents for human & animal populations. 

 Toxicological screening is very important for the development of new 

drugs and for the extension of the therapeutic potential of existing 

molecules. 

 The US-FDA states that it is essential to screen new molecules for 

pharmacological activity and toxicity potential in animals (21CFR Part 

314). 

 Toxicity tests are mostly used to examine specific adverse events or 

specific end points such as cancer, cardiotoxicity, and skin/eye irritation. 

 Toxicity testing also helps calculate the No Observed Adverse Effect Level 

(NOAEL) dose and is helpful for clinical trails. 

Types of toxicity 

Acute toxicity  

It describes the adverse effects of a substance that result either from a single 

exposure or from multiple exposures in a short period of time (usually less than 

24 hours). To be described as acute toxicity, the adverse effects should occur 

within 14 days of the administration of the substance.  

Acute toxicity is distinguished from chronic toxicity, which describes the 

adverse health effects from repeated exposures, often at lower levels, to a 

substance over a longer time period (months or years).  

https://en.wikipedia.org/wiki/Chronic_toxicity
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It is widely considered unethical to use humans as test subjects for acute 

(or chronic) toxicity research. However, some information can be gained from 

investigating accidental human exposures (e.g., factory accidents). Otherwise, 

most acute toxicity data comes from animal testing or, more recently, in vitro 

testing methods and inference from data on similar substances. 

Subacute Toxicity 

This resembles acute exposure except that the number of doses is greater 

and the time of exposure longer. One definition is that of 13-40 doses extended 

over a period of several days. Another refers to repeated exposure for a month or 

less. 

Chronic toxicity 

It is defined as adverse effects occurring after the repeated or continuous 

administration of a test sample (More than 90 days) for a major part of the life 

span.  For rodents, this is usually considered to be six months in duration. The 

following are some examples of chronic toxicity: Inhalation of certain acid 

vapours at concentrations may, over long periods of time, cause loss of tooth 

enamel, eventually leading to extensive tooth decay. 

Dose Response relationship  

The exact relationship between the dose and the response depends on the 

biological object under observation and the drug employed.  

When a logarithm of dose as abscissa and responses as ordinate are 

constructed graphically, the “S” shaped or sigmoid type curve is obtained.  

The lowest concentration of a drug that elicits a response is minimal dose, 

and the largest concentration after which further increase in concentration will 

not change the response is the maximal dose. 

https://en.wikipedia.org/wiki/Animal_testing
https://en.wikipedia.org/wiki/In_vitro
https://en.wikipedia.org/wiki/Statistical_inference
https://www.sciencedirect.com/topics/materials-science/toxicity
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1.Graded dose effect:  

As the dose administered to a single subject or tissue increases, the 

pharmacological response also increases in graded fashion up to ceiling effect. 

It is used for characterization of the action of drugs. The concentration that 

is required to produce 50 % of the maximum effect is termed as EC50 or ED50. 

2. Quantal dose effect: It is all or none response, the sensitive objects give 

response to small doses of a drug while some will be resistant and need very large 

doses. The quantal dose-effect curve is often characterized by stating the median 

effective dose and the median lethal dose. 

Median lethal dose or LD50:  

This is the dose (mg/kg), which would be expected to kill one half of a 

population of the same species and strain.  

Median effective dose or ED50:  

This is the dose (mg/kg), which produces a desired response in 50 per cent 

of test population 
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Therapeutic index:  

It is an approximate assessment of the safety of the drug. It is the ratio of 

the median lethal dose and the median effective dose. Also called as therapeutic 

window or safety. 

 

 

The larger the therapeutic index, the safer is the drug. Penicillin has a very high 

therapeutic index, while it is much smaller for the digitalis preparation. 

STUDY  OF DRUGS  

Pharmacology: 

 Pharmacology is the study of interaction of drugs with living 

organisms. It also includes history, source, physicochemical properties, dosage 

forms, methods of administration, absorption, distribution mechanism of action, 

biotransformation, excretion, clinical uses and adverse effects of drugs. 

Clinical Pharmacology:  

It evaluate the pharmacological action of drug preferred route of 

administration and safe dosage range in human by clinical trails. 

Pharmacy:  

It is the science of identification, selection, preservation, standardisation, 

compounding and dispensing of medical substances.  

Pharmacodynamics:  

The study of the biological and therapeutic effects of drugs (i.e, “what the 

drug does to the body”).  

 

Therapeutic Index =          LD50 

                                             ED50 
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Pharmacokinetics:  

Study of the absorption, distribution metabolism and excretion (ADME) of 

drugs (“i.e what the body does to the drug”).  

Pharmacotherapeutics:  

It deals with the proper selection and use of drugs for the prevention and 

treatment of disease. 

Toxicology:  

It’s the science of poisons. Many drugs in larger doses may act as poisons. 

Poisons are substances that cause harmful, dangerous or fatal symptoms in living 

substances. 

Chemotherapy:  

It’s the effect of drugs upon microorganisms, parasites and neoplastic cells 

living and multiplying in living organisms.  

Pharmacopoeia:  

An official code containing a selected list of the established drugs and 

medical preparations with descriptions of their physical properties and tests for 

their identity, purity and potency e.g. Indian Pharmacopoeia (I.P), British 

Pharmacopoeia (B.P). 

Pharmacodynamics 

Involves how the drugs act on target cells to alter cellular function. A. 

Receptor and non-receptor mechanisms: Most of the drugs act by interacting with 

a cellular component called receptor. Some drugs act through simple physical or 

chemical reactions without interacting with any receptor.  
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 receptors are protein molecules present either on the cell surface or with in the 

cell e.g. adrenergic receptors, cholinoceptors, insulin receptors, etc.  

 The endogenous neurotransmitters, hormones, autacoids and most of the drugs 

produce their effects by binding with their specific receptors.  

 Aluminium hydroxide and magnesium trisilicate, which are used in the 

treatment of peptic ulcer disease act by non-receptor mechanism by 

neutralizing the gastric acid. 

A drug, which is able to fit onto a receptor, is said to have affinity for that 

receptor. Efficacy is the ability of a drug to produce an effect at a receptor.  

An agonist has both an affinity and efficacy whereas antagonist has affinity 

but not efficacy or intrinsic activity. When a drug is able to stimulate a receptor, 

it is known as an agonist and therefore mimics the endogenous transmitter. When 

the drug blocks a receptor, it is known as antagonist and therefore blocks the 

action of the endogenous transmitter (i.e. it will prevent the natural chemical from 

acting on the receptor,  However, as most drug binding is reversible, there will be 

competition between the drug and the natural stimulus to the receptor. 

The forces that attract the drug to its receptor are termed chemical bonds and 

they are (a) hydrogen bond (b) ionic bond (c) covalent bond (d) Vander waals 

force. Covalent bond is the strongest bond and the drug-receptor complex is 

usually irreversible.  

 

                                            K1                  K3 

 DR  Biological Effect 

                                                         K2 

Where D = Drug, R= receptor DR= Drug receptor complex (affinity)  

 K1 = association constant  

 K2 = dissociation constant 

 K3 = intrinsic activity 
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When first messengers like neurotransmitters, hormones, autacoids and 

most of drugs bind with their specific receptors, the drug receptor complex is 

formed which subsequently causes the synthesis and release of another 

intracellular regulatory molecule termed as second messengers e.g. cyclic AMP, 

calcium, cyclic GMP, inositol triphosphate (IP3), diacylglycerol and calmodulin 

which in turn produce subcellular or molecular mechanism of drug action. 

Site of drug action: -  

A drug may act:  

 Extracellularly e.g: osmotic diuretics, plasma expanders. 

 On the cell surface e.g.: digitalis, penicillin, catecholamines  

  Inside the cell e.g.: anti-cancer drugs, steroid hormones 

Reference Books: 

1. A Text book of Pharmaceutical Chemistry- Jayashree Ghosh 

2. Instant Notes on Medicinal Chemistry – G.Patrick 

 

 

 


