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Preface 

 

Pharmaceutical Chemistry stands at the heart of modern 

healthcare, bridging the gap between chemistry and 

medicine to improve human well-being. With rapid 

advancements in drug discovery, development, and 

therapeutic applications, there is an increasing need for a 

comprehensive understanding of the chemical principles 

that govern the design, action, and effectiveness of 

pharmaceutical agents. 

This book, Pharmaceutical Chemistry, has been carefully 

developed to provide students and learners with a strong 

foundation as well as advanced insights into the subject. 

It aims to integrate core concepts of chemistry with their 

practical applications in pharmacy, enabling readers to 

appreciate the role of chemical sciences in the 

development of safe and effective drugs. 

The contents of this book are systematically organized to 

cover essential topics such as the classification of drugs, 

structure–activity relationships, mechanisms of drug 

action, synthesis of important pharmaceutical 

compounds, and quality control aspects. In addition, 

emphasis has been placed on understanding the 

physicochemical properties of drugs and their influence 

on pharmacological activity. 

Each chapter is designed to promote clarity, critical 

thinking, and application-oriented learning. The subject 
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matter is presented in a student-friendly manner, keeping 

in mind the requirements of undergraduate and 

postgraduate curricula. Recent developments and 

emerging trends in pharmaceutical chemistry have also 

been incorporated to ensure relevance with current 

industry practices and research advancements. 

This book is intended to serve as a valuable resource for 

students, educators, and professionals in the fields of 

chemistry, pharmacy, and life sciences. It is our sincere 

hope that this work will inspire learners to deepen their 

understanding, pursue innovation, and contribute 

meaningfully to the advancement of pharmaceutical 

sciences, ultimately benefiting society through improved 

healthcare solutions. 

  



vi 

 

Table of Contents 

 

Unit I – ROUTES OF ADMINISTRATION AND 

INDIAN MEDICINAL PLANTS 

Topic Pg No 

1.1. Introduction and Abbreviations  1-10 

1.2. Routes of Administration 11-12 

1.3. Prescription Terms and Structure and 

Pharmacological Activity 

12-13 

1.4. Indian Medicinal Plants 14-23 

Unit II - COMMON DISEASES AND THEIR 

TREATMENT 

2.1. Malaria 24 -25 

2.2. Filariasis 25 - 30 

2.3. Common waterborne diseases 30 - 31 

2.4. Malaria 31 - 33 

2.5. Typhoid 33 - 35 

2.6. Dysentery 35 - 39 

2.7 Jaundice 39 - 40 

Unit III – HUMAN SYSTEMS AND ANTIBIOTICS 

3.1. Respiratory System 41 - 44 

3.2. Nervous System 44 - 45 

3.3. Epilepsy 45 - 47 

3.4. Chloramphenicol 47 - 48 

3.5. Penicillin 49 - 52 

3.6. Streptomycin 52 - 54 

3.7. Erythromycin 54 – 55 



vii 

 

Unit  IV - DRUGS FOR MAJOR DISEASES 

4.1. Classification of Anticancer Drugs 56 - 58 

4.2. Anti Neoplastic Agents 59 - 60 

4.3. Cytotoxic Agents 60 - 65 

4.4. Anti Metabolite 65 - 72 

4.5. Vinca Alkaloids 73 - 78 

Unit  V - DIABETES 

5.1 Diabetes 79 - 82 

5.2 Insulin 82 - 91 

5.3 Oral Hypoglycemic Agents 92 - 109 

 



1 | P a g e  

 

Introduction and Abbreviations 

Drug: 

A drug is any substance presented for treating, curing or 

preventing disease in human beings or in animals. A drug may 

also be used for making a medical diagnosis or for restoring, 

correcting, or modifying physiological functions (e.g., the 

contraceptive pill). 

A drug is defined by the World Health Organization (WHO) as 

any substance or product used or intended to be used to modify 

or explore physiological systems or pathological states for the 

benefit of the recipient.  

Pharmacognosy:-  

Pharmacognosy is defined as the scientific and systematic 

study of structural, physical, chemical and biological characters 

of crude drugs along with their history, method of cultivation, 

collection and preparation for the market. The word 

Pharmacognosy is derived from Greek word viz. Pharmakon: 

A Drug Gignosco: To acquire the knowledge The 

Pharmacognosy is the subject of crude drugs obtained from the 

plant, Animals and Minerals origins. Source of crude drugs:- 

Plant Source:- Neem, Babul, Tulsi, Saffron, Clove. Animal 

source:- Honey bee, bee wax, Silk, Insulin, Shark, Liver oil, 

Thyroid. Mineral source:- Chalk, bentonite, asbestos, talc, 

kaolin, Fuller's earth. Micro- Organism: - Antibiotics,  Marine 

:- Salt, Protozoa, etc. 
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Pharmacology  

Pharmacology is the science of drugs and 

medications, including a substance's origin, 

composition, pharmacokinetics, pharmacodynamics, 

therapeutic use, and toxicology. More specifically, it is the 

study of the interactions that occur between a living organism 

and chemicals that affect normal or 

abnormal biochemical function 

Pharmacodynamics  

Pharmacodynamics is the study of the biochemical, 

physiological, and molecular effects of drugs on the body and 

their mechanisms of action. It is often summarized as "what a 

drug does to the body" 

Pharmacokinetics  

Pharmacokinetics is the branch of pharmacology that studies 

the movement of drugs within the body, commonly defined as 

"what the body does to the drug". It examines the time course 

of a drug's life within the body, from administration to 

elimination. 

Clinical pharmacology 

Clinical pharmacology is the scientific study of drugs in 

humans, focusing on their effects, uses, safety, and how they 

work in the body. It bridges the gap between scientific research 

and medical practice by evaluating new drugs, optimizing the 

use of existing ones, and ensuring medicines are used safely 

and effectively. This field includes drug discovery and 

https://en.wikipedia.org/wiki/Pharmacokinetics
https://en.wikipedia.org/wiki/Pharmacodynamics
https://en.wikipedia.org/wiki/Toxicology
https://en.wikipedia.org/wiki/Biochemistry
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development, as well as ensuring the proper and rational use of 

drugs in patients. 

Pharmacotherapeutics 

Pharmacotherapy, also known as pharmacological therapy or 

drug therapy, is defined as medical treatment that utilizes one 

or more pharmaceutical drugs to improve ongoing symptoms 

(symptomatic relief), treat the underlying condition, or act as a 

prevention for other diseases. 

Chemotherapy 

Chemotherapy is a type of drug treatment that uses powerful 

chemical agents to kill or stop the growth of rapidly dividing 

cells in the body. It is most often used to treat cancer, as cancer 

cells grow and multiply much more quickly than most healthy 

cells.  

Toxicology 

Toxicology is the scientific study of the harmful effects of 

chemical, physical, and biological agents on living organisms. 

It investigates how substances like poisons, drugs, and 

environmental pollutants cause adverse effects, the 

mechanisms behind them, and how to prevent or treat 

poisoning. Toxicology aims to assess the safety of chemicals 

and establish guidelines for their use. 

Pharmacophore: 

A pharmacophore is the 3D arrangement of steric and 

electronic features on a molecule that are necessary to ensure 

optimal interactions with a specific biological target, like a 
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receptor or enzyme. These features, such as hydrogen bond 

donors/acceptors and hydrophobic groups, dictate the 

molecule's ability to bind and trigger or block a biological 

response. The pharmacophore concept is used in drug 

discovery to identify potential drug candidates through virtual 

screening and to understand how a drug works. 

Antimetabolites: 

Antimetabolites are drugs that interfere with the body's 

metabolic processes, particularly DNA and RNA synthesis, by 

mimicking natural substances. Because they are structurally 

similar to normal metabolites, they can disrupt vital cell 

functions like growth and division by blocking enzymes or 

being incorporated into DNA and RNA instead of the normal 

molecules. 

Mutation 

A mutation is a permanent change in the nucleotide sequence 

of an organism's DNA or genome. It can occur due to errors 

during DNA copying, exposure to environmental factors like 

UV radiation, or by other mutagens. Mutations can be harmful, 

beneficial, or have no effect on an organism and are the source 

of genetic variation, driving evolution. 
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Bacteria 

 

Bacteria are microscopic, single-celled organisms that lack a 

nucleus and other membrane-bound organelles, and are found 

almost everywhere on Earth. They play crucial roles in 

ecosystems, like decomposition, and can be beneficial (e.g., in 

the gut) or harmful (e.g., causing diseases). 

Cocci: These are spherical or ovoid in shape. Examples include 

Staphylococcus and Streptococcus.  

Bacilli: These are rod-shaped bacteria. They can be found 

singly, in pairs, or in chains. Escherichia coli is an example of 

a bacillus.  

Spirilla: These are spiral or helical-shaped bacteria. Examples 

include Spirillum volutans.  

Vibrio: These are comma-shaped bacteria. Vibrio cholerae, 

which causes cholera, is a well-known example. 

 

 

https://www.google.com/search?q=microscopic%2C+single-celled+organisms&sca_esv=f8243e397db0c3d5&biw=1422&bih=659&sxsrf=AE3TifPtgJGdM5hS3pQ2zIN1ZoCz8089bg%3A1762652606298&ei=vvEPaeuBEtiV4-EPvoq4sAk&ved=2ahUKEwi6tLvj-OOQAxULR2wGHSR2HNcQgK4QegQIARAE&uact=5&oq=bacteria+definition&gs_lp=Egxnd3Mtd2l6LXNlcnAiE2JhY3RlcmlhIGRlZmluaXRpb24yCBAAGIAEGLEDMgYQABgHGB4yBhAAGAcYHjIGEAAYBxgeMgYQABgHGB4yBhAAGAcYHjIFEAAYgAQyBRAAGIAEMgYQABgHGB4yBhAAGAcYHkiZC1CVA1iGCXABeAGQAQCYAcMBoAH-AqoBAzAuMrgBA8gBAPgBAvgBAZgCAqACjAOYAwCIBgGSBwUwLjEuMaAHtwuyBwUwLjEuMbgHjAPCBwMyLTLIBws&sclient=gws-wiz-serp&mstk=AUtExfBLHkAjB0cDG4QWSiAAzbt_OF7hwKPuuRtgLXmxO_3LZN67u597W8Z5YE7tMnOelzD1AgcKf3lU3xVtdClZtiwNaWgBNX1Rz9kUP_YnqF8qC2p8dwioR1hNIA87xWNbjuExRM5fWVGEy2dEQI42-Bl7l0VqJSqswp4tzZt6NciLvgXnq28wa5oJyRxRSuGD-7yTHfsftY2ghNYIfpL-ycvIwFC_AI2Od_pycqxkg0PRKcfKEVTFqpiZKDJ00iMXCSSJ0WVzyZPYibVoE3adtHPD&csui=3
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Virus 

 

a living thing, too small to be seen without a special instrument 

(microscope), that causes disease in people, animals and plants. 

 

Fungi 
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Fungi are a diverse group of eukaryotic organisms, including 

yeasts, molds, and mushrooms, that get nutrients by absorbing 

organic matter. They are a kingdom of their own and can be 

unicellular or multicellular, with cell walls made of chitin and 

a non-photosynthetic, heterotrophic mode of nutrition. 

Chytridiomycota (Chytrids): These are considered some of 

the most primitive fungi and can be found in aquatic 

environments.  

Zygomycota (Bread Molds): This group includes common 

molds like Rhizopus.  

Ascomycota (Sac Fungi): This is a very large group that 

includes yeasts, molds like Penicillium, and morels.  

Basidiomycota (Club Fungi): The most familiar examples are 

mushrooms and puffballs, along with other fungi like rusts. 

Actinomycetes: 

Actinomycetes are a diverse group of Gram-positive, 

filamentous bacteria that grow in branching, thread-like 

strands, often forming a mycelium resembling that of fungi. 

They are common in soil and play a significant role in 

decomposing organic matter and nutrient cycling. Many 

actinomycetes are also a crucial source of medically important 

antibiotics 

Vaccines: 

A vaccine is a biological preparation that stimulates the body's 

immune system to create antibodies and provide immunity 

against a specific disease without causing illness. Vaccines 

https://www.google.com/search?q=chitin&sca_esv=f8243e397db0c3d5&biw=1422&bih=659&sxsrf=AE3TifM-W4f63sorN0lbhVanHNDjfBYd8Q%3A1762652683250&ei=C_IPaceNDpOF4-EP8ZKCwA0&ved=2ahUKEwiAo9eT-eOQAxUwzjgGHQfFAcwQgK4QegYIAQgAEAQ&uact=5&oq=fungi+definition&gs_lp=Egxnd3Mtd2l6LXNlcnAiEGZ1bmdpIGRlZmluaXRpb24yCxAAGIAEGJECGIoFMgYQABgHGB4yBhAAGAcYHjIGEAAYBxgeMgYQABgHGB4yBhAAGAcYHjIFEAAYgAQyBhAAGAcYHjILEAAYgAQYkQIYigUyBhAAGAcYHkjBEVDrC1iLDnACeAGQAQCYAeoBoAGCA6oBBTAuMS4xuAEDyAEA-AEC-AEBmAICoAKOA5gDAIgGAZIHBTAuMS4xoAf6CrIHBTAuMS4xuAeOA8IHAzItMsgHCQ&sclient=gws-wiz-serp
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typically contain weakened or killed versions of a virus or 

bacterium, its surface proteins, or genetic material, which 

teaches the immune system to recognize and fight off the actual 

pathogen if it encounters it later. 

Pharmacopeia: 

A pharmacopoeia contains official standards and guidelines for 

drugs and their ingredients, including their quality, purity, and 

strength. It includes detailed monographs for individual 

substances, which cover their description, preparation, uses, 

dosage, and storage, along with standardized methods for 

identification and testing. It serves as a critical reference for 

healthcare professionals, regulatory bodies, and manufacturers 

to ensure drug safety and efficacy. 

Posology 

the branch of medicine concerned with the determination of 

appropriate doses of drugs or agents. 

THERAPEUTIC INDEX: 

The therapeutic index (TI) is a quantitative measure of a drug's 

relative safety. It is a ratio that compares the dose of a drug that 

causes toxicity to the dose that produces the desired therapeutic 

effect. 

Sources of drugs: 

Drugs are obtained from several major sources: 

• Plants: This is the oldest source, providing numerous active 

compounds from their leaves, flowers, seeds, roots, and bark. 
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o Examples: Morphine (from poppy, Papaver somniferum), 

quinine (from cinchona bark, Cinchona), and digoxin (from the 

foxglove plant, Digitalis purpurea). 

• Animals: Various animal organs, tissues, and secretions are 

used to produce drugs, especially hormones and enzymes for 

replacement therapies. 

o Examples: Insulin (historically from the pancreas of cows/pigs, 

though now usually synthetic), thyroid extract, and cod liver oil 

(a source of vitamins A and D). 

• Minerals: Both metallic and non-metallic minerals and their 

compounds have therapeutic uses. 

o Examples: Iron (for anemia), iodine (as an antiseptic and 

supplement), and aluminum hydroxide (as an antacid). 

• Microorganisms: Fungi and bacteria are sources of many life-

saving medications, especially antibiotics. 

o Examples: Penicillin (from the Penicillium fungus) and 

streptomycin (from Streptomyces bacteria). 

• Synthetic Sources: The majority of modern drugs are created 

entirely through chemical synthesis in laboratories to achieve 

high purity, quality, and often lower cost. 

o Examples: Aspirin, paracetamol, and most antihistamines. 

• Semi-synthetic Sources: These drugs are derived from natural 

sources, but their chemical structure is altered in a lab to 

improve potency, efficacy, or reduce side effects. 
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o Examples: Ampicillin (from penicillin) and heroin (from 

morphine). 

• Biosynthetic Sources (Genetic Engineering): This modern 

approach uses recombinant DNA technology to produce drugs 

by inserting specific genes into host organisms like bacteria or 

yeast. 

o Examples: Human insulin, the Hepatitis B vaccine, and human 

growth hormone. 

• Marine Sources: The ocean's flora and fauna are being explored 

for unique compounds with anti-inflammatory, antiviral, and 

anticancer properties.  

Information on specific drugs and their uses can be found 

through authoritative sources like the U.S. Food and Drug 

Administration (FDA) and MedlinePlus.  

Dosage forms: 

Dosage forms are the physical forms in which medications are 

manufactured and administered, designed to deliver a specific 

dose of an active pharmaceutical ingredient (API) to a site of 

action within the body. These forms combine the active drug 

with various inactive components, known as excipients, to 

ensure safety, efficacy, stability, and patient convenience. 

Bio Availability 

Bioavailability is the extent and rate at which an active drug or 

substance is absorbed from its dosage form and becomes 

available at its intended site of action in the body, typically the 

systemic circulation. 

https://www.fda.gov/
https://www.fda.gov/
https://medlineplus.gov/
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ROUTES OF ADMINISTRATION: 

A route of administration (ROA) is the path by which a drug, 

fluid, poison, or other substance is introduced into the body. 

The chosen route significantly influences the speed and 

efficiency with which the substance acts, its bioavailability (the 

amount of drug that reaches the bloodstream), and its targeted 

site of action. 

 

ABSORPTION: 

Absorption is the process where one substance is taken into the 

bulk of another, as when a sponge soaks up water or digested 

food nutrients are taken up by the body. It can also refer to a 

substance taking in energy, like a material absorbing light, or a 

company taking on the costs of another.  

 

DISTRIBUTION: 

Distribution refers to the process of spreading a product 

throughout the marketplace to ensure that a large number of 

consumers can buy it. This involves several key components 

that work together to facilitate the movement of goods from 

producers to consumers. 

 

ELIMINATION OF DRUGS: 

Drug elimination is the sum of all processes that irreversibly 

remove an administered drug and its metabolites from the body. 

This is a key part of pharmacokinetics, which describes how 

the body interacts with a drug (Absorption, Distribution, 

Metabolism, and Excretion, or ADME).  
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DRUG METABOLISM 

Drug metabolism is the process by which the body chemically 

modifies drugs to make them easier to excrete. This 

biotransformation, primarily occurring in the liver, increases a 

drug's water solubility and can result in active, inactive, or toxic 

byproducts called metabolites. Metabolism can also activate 

prodrugs (inactive drugs) into their active form, which is what 

produces the desired therapeutic effect. 

 

PRESCRIPTION TERMS: 

A prescription is a written order from a healthcare professional, 

like a doctor or dentist, for a patient to receive a specific 

medication or treatment. It is a formal communication 

authorizing a pharmacist to dispense a particular drug and 

includes details like the drug's name, dosage, and instructions 

for use. The term can also refer to other written instructions, 

such as those for corrective lenses, or a proposal for solving a 

problem. 

 

STRUCTURE AND PHARMACOLOGICAL ACTIVITY: 

 

The following are common abbreviations related to chemical 

structure, the relationship between structure and activity, and 

general pharmacological activities/administration. 

 

CHAIN LENGTH 

 The abbreviation for a chain as a unit of length is "ch". In some 

technical contexts, like with energy chains, other abbreviations 

are used for components and measurements, such as "lk" for 

the energy chain length or "n" for the number of links.  

ISOMERISM: 
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Common abbreviations for isomerism include cis, trans, and 

E/Z for geometric isomers, d/l or +/- for optical isomers, 

and R/S for stereo chemical configuration. 
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INDIAN MEDICINAL PLANTS 

Indian medicinal plants like Tulsi (holy basil) and Neem are 

used in traditional medicine to treat ailments ranging from 

respiratory issues and skin problems to fever and 

indigestion. Ashwagandha is known as a restorative 

tonic, Turmeric is an anti-inflammatory spice, and Aloe vera is 

used for skin and throat ailments. These plants are valued for 

their natural, non-toxic properties and are used in various forms 

like teas, oils, and poultices.  

 

TULSI 

 
Tulsi, or holy basil, is used in medicine to treat respiratory 

ailments like coughs and colds, improve immunity, reduce 

stress, and aid in skin, heart, and digestive health. It also has 

properties that help with blood sugar regulation, kidney stones, 

and oral hygiene. Tulsi is available in various forms, such as 

fresh leaves, dried leaves, powders, supplements, and teas. 

Common types of Tulsi 
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Rama Tulsi: Known for its bright green leaves and pleasant 

aroma, Rama Tulsi is often associated with calmness and focus. 

It is widely grown for its medicinal properties. 

Krishna Tulsi: This variety has dark green or purplish leaves 

and stems, and a strong, spicy fragrance. It is considered highly 

medicinal and is often used to treat respiratory issues, fevers, 

and skin infections. 

Vana Tulsi: Also called "wild tulsi," Vana Tulsi grows in 

forest areas and has light green leaves with a slightly bitter 

taste. It is known for its stress-reducing, digestive, and 

immunity-boosting benefits. 

Kapoor Tulsi: This is another popular medicinal variety, 

recognized for its strong aroma, which is similar to camphor. It 

is used for its respiratory and immunity-boosting properties. 

Amrita Tulsi: A less common, rare variety, Amrita Tulsi is 

found in the Himalayas and has light green leaves with a sweet 

fragrance. It is believed to help with stress and respiratory 

issues. 

 

NEEM 
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Oil extracted from the seeds can be used directly as an insect 

and mite repellent, insecticide, and fungicide and is the source 

of many commercial pesticide products, including dusts, 

granules, and concentrates. The primary active insecticidal 

ingredient, azadirachtin, works to disrupt the hormones 

involved with insect molting, preventing larvae from 

developing properly into adults, and is a feeding inhibitor. 

Neem oil can kill soft-bodied insects on contact and decreases 

mating and reproductive behaviours, reducing pest fecundity. 

As a fungicide, neem oil is used to control rust, black spot, 

mildew, scab, anthracnose, and blight. Given that neem oil 

breaks down quickly with exposure to ultraviolet light, 

repeated applications are often necessary. 

Types of Neem 

Azadirachta indica: Also known as Indian Neem, this is the 

most common type, native to the Indian subcontinent. It is 

widely used for its medicinal properties, producing neem oil, 

leaves, and bark. 

Azadirachta excelsa: Also called "Sentang," this is another 

species of neem that shares many characteristics with A. indica. 

Azadirachta indica spp. siamensis: This is the "Super Thai 

Neem," a subspecies of Indian Neem. 

Melia azedarach: Commonly known as Chinaberry, this tree 

is often confused with true neem, but it has a distinct bi-pinnate 

or tri-pinnate leaf structure compared to the single-pinnate 

leaves of A. indica. 
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KEEZHANELLI 

 
Keezhanelli, or Phyllanthus niruri, is a plant with numerous 

pharmaceutical uses, most notably for liver health and kidney 

function. It is also used to treat skin conditions, diabetes, and 

digestive issues. It has hepatoprotective (liver-protecting), 

diuretic (promotes urine production), and anti-inflammatory 

properties. 

There is primarily one main type of Keezhanelli, scientifically 

known as Phyllanthus niruri, which is widely recognized and 

used medicinally. While different local names like Keelanelli, 

Bhumi Amla, and Chanca Piedra refer to this same plant, some 

variations or closely related species within the Phyllanthus 

genus may exist, leading to some confusion, but the most 

common and sought-after variety is Phyllanthus niruri.  

Phyllanthus niruri: This is the most common type of 

Keezhanelli, also known as Bhumi Amla (Sanskrit), Chanca 

Piedra (Spanish), Nela Usiri (Telugu), and Keelanelli 

(Malayalam). It is a small herbaceous plant found in tropical 

and subtropical regions and is highly valued for its medicinal 

properties. 

Other related species: Various other species are listed in the 

Phyllanthus genus, such as Phyllanthus amarus, Phyllanthus 
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kirganelia, and Phyllanthus mimosoides. Some may be 

confused with P. niruri or have similar uses, though P. niruri is 

the most commonly known Keezhanelli. 

 

MANGO 

 
Mangoes have many traditional and emerging pharmaceutical 

uses, including treating conditions like diarrhea, sunstroke, and 

bleeding, while modern research is investigating their anti-

inflammatory, anti-diabetic, antioxidant, and antibacterial 

properties. Different parts of the plant, such as the fruit, leaves, 

bark, and seeds, are used in various preparations for different 

ailments. 

 

SEMPARUTHI 

 
"Semparuthi" is the Tamil word for the hibiscus flower, 

scientifically known as Hibiscus rosa-sinensis. Sembaruthi, or 

hibiscus, is used in traditional medicine for promoting heart 
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health, acting as an iron tonic, and as an antioxidant. It's also 

used for hair and skin care, and to cool the body and aid 

digestion. Pharmaceutical preparations often include syrups, 

powders, capsules, or juices containing hibiscus extract. 

Common types of Sembaruthi: 

Hibiscus rosa-sinensis: This is the most widely recognized 

type, also known as the China rose or shoeblackplant. It comes 

in numerous colors, including red, pink, and yellow, and is 

often used in herbal remedies and cosmetics. 

Cranberry Hibiscus (Hibiscus sabdariffa): This is a separate 

species that is also called vendaka sembaruthi. It is known for 

its tart flavor, high antioxidant content, and red flowers, and it 

is used for both its culinary and medicinal properties. 

Ornamental varieties: The Hibiscus genus has hundreds of 

species, and many cultivated varieties are grown for their 

ornamental value, such as: 

• 'Blue Chiffon' 

• 'Ardens' 

• 'Blue River' 

• 'Bold and Sassy' 

Frilly-petaled types: Hibiscus schizopetalus is a type with 

uniquely frilly, filamented petals and anthers with yellow tips, 

which differs from the typical broad petals of other hibiscus. 

Double-bloomed varieties: Some types, like the 'Pink Giant' 

or 'Lady Stanley', are known for having double or layered 

petals, which are more complex and showy than the single-

petal varieties. 
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ADATHODAI (MALABAR NUT) 

 
Adathodai (Adhatoda vasica or Malabar nut) has significant 

commercial value, primarily within 

the pharmaceutical and herbal products industries, particularly 

in the production of medicines for respiratory ailments. It is a 

key ingredient in many products due to its active alkaloid, 

vasicine, which has bronchodilator and expectorant properties.  

 

Types of Adathodai preparations  

• Podi: This is a common form sold as a dried powder, made 

by grinding the leaves. It can be used to make a herbal tea 

by boiling it in water and straining, or as a paste. 

• Adathodai Juice: Prepared by crushing fresh adathoda 

leaves, sometimes with a little water, and straining the 

mixture. It can be taken directly to help with coughs and 

colds. 

• Adathodai Manapagu: This is a specific type of 

medicated syrup, often used in Siddha medicine, which is 

made from adathoda leaves and another ingredient called 

Karuppatti (palm jaggery). It is used for a variety of 

respiratory and other disorders. 

https://www.google.com/search?q=Adathodai+Juice&sca_esv=0d21926df0b72c1d&biw=1272&bih=602&ei=b20aaamQI-aG4-EP9Iu7wAM&ved=2ahUKEwjNxZKX-PeQAxXawjgGHXhEDHwQgK4QegQIBBAE&uact=5&oq=ADATHODAI+types&gs_lp=Egxnd3Mtd2l6LXNlcnAiD0FEQVRIT0RBSSB0eXBlczIFECEYoAFI0BhQwgZYuRRwAXgBkAEAmAGOBqABsRCqAQswLjEuMi4yLjYtMbgBA8gBAPgBAZgCB6AC8RDCAgoQABhHGNYEGLADwgINEAAYgAQYigUYQxiwA8ICExAuGIAEGIoFGEMYyAMYsAPYAQHCAhMQLhhDGIAEGIoFGMgDGLAD2AEBwgIKEAAYgAQYigUYQ8ICBRAAGIAEwgIGEAAYFhgewgIIEAAYFhgeGArCAgcQIRgKGKABmAMAiAYBkAYUugYGCAEQARgIkgcLMS4xLjIuMi42LTGgB_IPsgcLMC4xLjIuMi42LTG4B-YQwgcHMC4zLjIuMsgHKQ&sclient=gws-wiz-serp&mstk=AUtExfD-Y6pOM3jNuWBtYgzWNYDHZK3OoCtNftK3r-Tl0MpjhrqwVihVFC3AhP6mEPfLbcCOhjIPA3SpykbZsc7NuSgUogW4v9MozOFKIr44gcFy7o2_mlOPrlvilZ6541x9w_c&csui=3
https://www.google.com/search?q=Adathodai+Manapagu&sca_esv=0d21926df0b72c1d&biw=1272&bih=602&ei=b20aaamQI-aG4-EP9Iu7wAM&ved=2ahUKEwjNxZKX-PeQAxXawjgGHXhEDHwQgK4QegQIBBAG&uact=5&oq=ADATHODAI+types&gs_lp=Egxnd3Mtd2l6LXNlcnAiD0FEQVRIT0RBSSB0eXBlczIFECEYoAFI0BhQwgZYuRRwAXgBkAEAmAGOBqABsRCqAQswLjEuMi4yLjYtMbgBA8gBAPgBAZgCB6AC8RDCAgoQABhHGNYEGLADwgINEAAYgAQYigUYQxiwA8ICExAuGIAEGIoFGEMYyAMYsAPYAQHCAhMQLhhDGIAEGIoFGMgDGLAD2AEBwgIKEAAYgAQYigUYQ8ICBRAAGIAEwgIGEAAYFhgewgIIEAAYFhgeGArCAgcQIRgKGKABmAMAiAYBkAYUugYGCAEQARgIkgcLMS4xLjIuMi42LTGgB_IPsgcLMC4xLjIuMi42LTG4B-YQwgcHMC4zLjIuMsgHKQ&sclient=gws-wiz-serp&mstk=AUtExfD-Y6pOM3jNuWBtYgzWNYDHZK3OoCtNftK3r-Tl0MpjhrqwVihVFC3AhP6mEPfLbcCOhjIPA3SpykbZsc7NuSgUogW4v9MozOFKIr44gcFy7o2_mlOPrlvilZ6541x9w_c&csui=3
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• Adathodai Kudineer Chooranam: This is a powdered 

herbal decoction, typically used to make a herbal drink 

called Kudineer, which is also a traditional remedy for 

fever and other ailments. 

• Adathodai Syrup for Kids: A gentler preparation, often 

made by steaming the leaves to extract the juice, which is 

then mixed with honey and given to children to treat 

phlegm.  

TURMERIC 

 
Turmeric has diverse commercial uses, primarily as a culinary 

spice to color and flavor foods like curries, soups, and sauces, 

and as a natural food coloring agent for products such as 

cheese, butter, and baked goods. It is also widely used in 

the cosmetics industry for its traditional benefits, as a 

component in products for skin, and in the textile industry as a 

natural and eco-friendly dye. Additionally, it is used in 

the pharmaceutical and nutraceutical industries for its anti-

inflammatory and other medicinal properties.  

 

TYPES BY ORIGIN (INDIA) 

 

Alleppey: Known for high curcumin content, making it 

suitable for medicinal and cosmetic use. 

https://www.google.com/search?q=Adathodai+Kudineer+Chooranam&sca_esv=0d21926df0b72c1d&biw=1272&bih=602&ei=b20aaamQI-aG4-EP9Iu7wAM&ved=2ahUKEwjNxZKX-PeQAxXawjgGHXhEDHwQgK4QegQIBBAI&uact=5&oq=ADATHODAI+types&gs_lp=Egxnd3Mtd2l6LXNlcnAiD0FEQVRIT0RBSSB0eXBlczIFECEYoAFI0BhQwgZYuRRwAXgBkAEAmAGOBqABsRCqAQswLjEuMi4yLjYtMbgBA8gBAPgBAZgCB6AC8RDCAgoQABhHGNYEGLADwgINEAAYgAQYigUYQxiwA8ICExAuGIAEGIoFGEMYyAMYsAPYAQHCAhMQLhhDGIAEGIoFGMgDGLAD2AEBwgIKEAAYgAQYigUYQ8ICBRAAGIAEwgIGEAAYFhgewgIIEAAYFhgeGArCAgcQIRgKGKABmAMAiAYBkAYUugYGCAEQARgIkgcLMS4xLjIuMi42LTGgB_IPsgcLMC4xLjIuMi42LTG4B-YQwgcHMC4zLjIuMsgHKQ&sclient=gws-wiz-serp&mstk=AUtExfD-Y6pOM3jNuWBtYgzWNYDHZK3OoCtNftK3r-Tl0MpjhrqwVihVFC3AhP6mEPfLbcCOhjIPA3SpykbZsc7NuSgUogW4v9MozOFKIr44gcFy7o2_mlOPrlvilZ6541x9w_c&csui=3
https://www.google.com/search?q=Adathodai+Syrup+for+Kids&sca_esv=0d21926df0b72c1d&biw=1272&bih=602&ei=b20aaamQI-aG4-EP9Iu7wAM&ved=2ahUKEwjNxZKX-PeQAxXawjgGHXhEDHwQgK4QegQIBBAK&uact=5&oq=ADATHODAI+types&gs_lp=Egxnd3Mtd2l6LXNlcnAiD0FEQVRIT0RBSSB0eXBlczIFECEYoAFI0BhQwgZYuRRwAXgBkAEAmAGOBqABsRCqAQswLjEuMi4yLjYtMbgBA8gBAPgBAZgCB6AC8RDCAgoQABhHGNYEGLADwgINEAAYgAQYigUYQxiwA8ICExAuGIAEGIoFGEMYyAMYsAPYAQHCAhMQLhhDGIAEGIoFGMgDGLAD2AEBwgIKEAAYgAQYigUYQ8ICBRAAGIAEwgIGEAAYFhgewgIIEAAYFhgeGArCAgcQIRgKGKABmAMAiAYBkAYUugYGCAEQARgIkgcLMS4xLjIuMi42LTGgB_IPsgcLMC4xLjIuMi42LTG4B-YQwgcHMC4zLjIuMsgHKQ&sclient=gws-wiz-serp&mstk=AUtExfD-Y6pOM3jNuWBtYgzWNYDHZK3OoCtNftK3r-Tl0MpjhrqwVihVFC3AhP6mEPfLbcCOhjIPA3SpykbZsc7NuSgUogW4v9MozOFKIr44gcFy7o2_mlOPrlvilZ6541x9w_c&csui=3
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Sangli: A popular variety from Maharashtra, often used for 

powder production. 

Erode: A common culinary variety from Tamil Nadu known 

for its flavor and color. 

Lakadong: Sourced from Meghalaya and has a very high 

curcumin content, making it ideal for therapeutic purposes. 

Nizamabad: A variety from Andhra Pradesh, which can be in 

bulb or other forms.  

 

BY BOTANICAL SPECIES 

Curcuma longa: The most common type used in cooking and 

for making spice powders. 

Curcuma aromatica: Also known as wild turmeric or Kasturi 

Manjal, it has a distinct aroma and is often used in cosmetics. 

Curcuma zedoaria: Another species of turmeric with different 

properties. 

Curcuma amada: Known as wild mango ginger.  

 

BY CHARACTERISTICS OR USE 

Culinary: Varieties like Erode and Madras are favored for 

cooking due to their flavor and color. 

Medicinal/Cosmetic: Lakadong and Alleppey are selected for 

high curcumin content used in health supplements and 

skincare. 

Black Turmeric: A less common variety, often used for 

extracting essential oils. 

Wild Turmeric (Kasturi Manjal): Prized for cosmetic 

applications, but usually avoided in cooking due to its bitter 

taste. 
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THUTHUVALAI 

 
The thuthuvalai is a well-known medicinal plant in India. The 

leaves are used for respiratory, liver and digestive problems, 

among others, but they are also eaten as a vegetable in India 

and Sri Lanka. The stems and leaves of the plant are covered 

with spines and these are mildly poisonous.  
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Unit – 2 - COMMON DISEASES AND THEIR 

TREATMENT 

Insect-borne (or vector-borne) diseases are illnesses 

transmitted by insects, with mosquitoes, ticks, and fleas being 

the most common vectors. Examples include malaria, dengue, 

Zika virus, and Lyme disease, which are spread through insect 

bites and can cause a range of symptoms from fever and joint 

pain to more severe conditions. Prevention focuses on avoiding 

bites through measures like insect repellent and protective 

clothing. 

 

MALARIA 

MALARIA CAUSE 

• Plasmodium falciparum 

• Plasmodium ovale 

• Plasmodium vivax 

• Plasmodium malariae 

• Plasmodium knowlesi  

PREVENTION: 

There are a few ways to reduce your risk of getting and 

spreading malaria: 

Preventive medications: If you’re traveling to an area where 

malaria is common, your healthcare provider might prescribe 

antimalarial medications for you to take before, during and 

after your stay. If you get malaria while on an antimalarial drug, 

providers will give you a different medication to treat it. 
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Mosquito bite prevention: Wear bug spray with DEET, cover 

as much skin as possible with clothing, sleep under mosquito 

netting and take other precautions to avoid getting bitten. 

Vaccination: Public health officials recommend vaccinating 

against malaria for children who live in areas where infections 

are common. They’re not currently recommended for travelers. 

TREATMENT 

Some medications for malaria include: 

• chloroquine 

• hydroxychloroquine 

• clindamycin 

• doxycycline 

• artemisinin-based therapy 

 

FILARIASIS: 

Filariasis is a term that refers to a group of infectious tropical 

diseases caused by several thread-like parasitic round worms 

known as filariae. Filariae are spread to humans through the 

bites of infected insects such as mosquitoes or flies. These 

parasites are common in tropical and subtropical areas and 

cause diseases that are often preventable. 

 

Causes: 

Lymphatic filariasis is caused by infection with parasites 

classified as nematodes (roundworms) of the family 

Filariodidea. There are 3 types of these thread-like filarial 

worms: 
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• Wuchereria bancrofti, which is responsible for 90% of 

the cases 

• Brugia malayi, which causes most of the remainder of 

the cases 

• Brugia timori, which also causes the disease 

 

Prevention: 

Avoid mosquito bites: 

Use EPA-registered insect repellents containing DEET, 

picaridin, or IR3535. 

Cover your body with long-sleeved shirts and long pants. 

Sleep under an insecticide-treated or plain mosquito net. 

Avoid using strong perfumes, which can attract mosquitoes. 

Control mosquito populations: 

Reduce stagnant water where mosquitoes can breed. 

Use mosquito-repelling products like mats or coils. 

Mass drug administration (MDA): 

Public health programs in affected areas distribute annual 

medication to stop the spread of the disease. 

 

Treatment: 

Elimination of lymphatic filariasis is possible by stopping the 

spread of the infection through preventive chemotherapy. The 

WHO recommended preventive chemotherapy strategy for 

lymphatic filariasis elimination is mass drug administration 

(MDA). MDA involves administering an annual dose of 

medicines to the entire at-risk population. The medicines used 

have a limited effect on adult parasites but effectively reduce 

the density of microfilariae in the bloodstream and prevent the 

spread of parasites to mosquitoes. 
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The MDA regimen recommended depends on the co-

endemicity of lymphatic filariasis with other filarial diseases. 

WHO recommends the following MDA regimens: 

 

Slbendazole (400 mg) alone twice per year for areas co-

endemic with loiasis; 

Ivermectin (200 mcg/kg) with albendazole (400 mg) in 

countries with Onchocerciasis; 

Diethylcarbamazine citrate (DEC) (6 mg/kg) and Albendazole 

(400 mg) in countries without Onchocerciasis; and 

 

Ivermectin (200 mcg/kg) together with diethylcarbamazine 

citrate (DEC) (6 mg/kg) and albendazole (400 mg) in countries 

without onchocerciasis and where other programmatic 

conditions are met. 

The impact of MDA depends on the efficacy of the regimen 

and the coverage (proportion of total population ingesting the 

medicines). MDA with the 2-medicine regimens have 

interrupted the transmission cycle when conducted annually for 

at least 4–6 years with effective coverage of the total population 

at risk. Salt fortified with DEC has also been used in a few 

unique settings to interrupt the transmission cycle. 

 

Plague is a bacterial infection caused by Yersinia pestis , 

typically transmitted through flea bites from infected animals 

like rodents. Symptoms include high fever, chills, and 

headache, with the most common form (bubonic) causing 

painful, swollen lymph nodes called buboes. Prevention 

involves avoiding contact with rodents and their fleas, while 

treatment requires prompt antibiotics and supportive care.  

https://www.google.com/search?q=Yersinia+pestis+&sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifOi6VrKyBb1z5J5UdJj4rmSK5_u4Q%3A1762791755022&ei=SxESaYyNAeHk2roPqI7NgAo&ved=2ahUKEwi84e2fgeiQAxW7SGcHHVtZD4cQgK4QegQIARAD&uact=5&oq=causes+symptoms+prevention+and+treatment+of+plague&gs_lp=Egxnd3Mtd2l6LXNlcnAiMmNhdXNlcyBzeW1wdG9tcyBwcmV2ZW50aW9uIGFuZCB0cmVhdG1lbnQgb2YgcGxhZ3VlMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRigATIFECEYnwUyBRAhGJ8FSOG_A1D6twNY-rcDcAN4AZABAJgB1AGgAdQBqgEDMi0xuAEDyAEA-AEC-AEBmAIEoALxAcICChAAGLADGNYEGEeYAwCIBgGQBgiSBwUzLjAuMaAHrQeyBwMyLTG4B9wBwgcFMi0zLjHIBxQ&sclient=gws-wiz-serp&mstk=AUtExfDE8MBYHAlhLSBVQv9_aKGqdDzaKLEgBKMdBV96UtCAuTow7Zy0zQ6oQejQqvPWsww-uePTI292ueEk_VzAUfl7djwbFMB7eyZyTJM-r0oqbGDAt-URrbom5d80FSCvO3-riA-rx322HwnM8mb7L4RCC7IUF5Qk9jjFhojbtlE2x0-fFki7U2EwLzQkn4AZsKHqZ5Rkzws_6tygWW6Ex9UEMqZXaaAUvQkeyl-r4WFHykyzJUixvvl1QVhRpEy-EXChexgGyAumNFBHUjzw90V9QRjtiYNLNXogVfpy6BYowQ&csui=3
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Causes 

• Bacterial infection: Plague is caused by the bacterium Yersinia 

pestis. 

• Flea bites: The most common form, bubonic plague, is 

transmitted by the bite of an infected flea that has fed on an 

infected animal. 

• Contact with infected animals: Handling or direct contact with 

the tissues of an infected animal, such as a rodent, can cause 

transmission. 

• Inhaling infectious droplets: The more severe pneumonic 

plague can be transmitted from person to person or animal to 

person through airborne droplets from coughing or sneezing.  

Symptoms 

• Bubonic plague: 

• Sudden onset of fever, chills, headache, and muscle aches. 

• Buboes: Extremely painful, swollen, and tense lymph nodes 

that can appear in the armpits, groin, or neck and may burst, 

releasing pus. 

• Pneumonic plague: 

• Difficulty breathing, chest pain, and coughing. 

• Bloody or watery mucus. 

• Septicemic plague: 

• Abdominal pain, diarrhea, nausea, and vomiting. 
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• Extreme weakness. 

o Bleeding, or skin that turns black (gangrene).  

Prevention 

• Avoid contact with rodents: Do not live in or disturb areas 

where rats, mice, prairie dogs, and other wild animals are 

known to live. 

• Protect yourself from fleas: Use flea repellents, especially 

when in areas with potential rodent populations. 

• Be cautious with pets: Keep cats and dogs from hunting 

rodents. 

• Seek medical advice if exposed: If you are in contact with a 

person or animal with symptoms of plague or have been bitten 

by a flea from an area with a plague outbreak, seek immediate 

medical attention.  

Treatment 

• Antibiotics: Prompt administration of antibiotics is crucial and 

is the primary treatment. 

• Supportive care: This is given in a hospital setting to manage 

severe symptoms like shock. 

• Common antibiotics: Examples 

include streptomycin, doxycycline, ciprofloxacin, gentamicin, 

and levofloxacin. 

• Early diagnosis: Treatment should begin immediately upon 

suspicion of plague, even before lab results confirm the 

diagnosis, to increase the chances of survival.  

https://www.google.com/search?q=streptomycin&sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifOi6VrKyBb1z5J5UdJj4rmSK5_u4Q%3A1762791755022&ei=SxESaYyNAeHk2roPqI7NgAo&ved=2ahUKEwi84e2fgeiQAxW7SGcHHVtZD4cQgK4QegQICxAD&uact=5&oq=causes+symptoms+prevention+and+treatment+of+plague&gs_lp=Egxnd3Mtd2l6LXNlcnAiMmNhdXNlcyBzeW1wdG9tcyBwcmV2ZW50aW9uIGFuZCB0cmVhdG1lbnQgb2YgcGxhZ3VlMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRigATIFECEYnwUyBRAhGJ8FSOG_A1D6twNY-rcDcAN4AZABAJgB1AGgAdQBqgEDMi0xuAEDyAEA-AEC-AEBmAIEoALxAcICChAAGLADGNYEGEeYAwCIBgGQBgiSBwUzLjAuMaAHrQeyBwMyLTG4B9wBwgcFMi0zLjHIBxQ&sclient=gws-wiz-serp&mstk=AUtExfDE8MBYHAlhLSBVQv9_aKGqdDzaKLEgBKMdBV96UtCAuTow7Zy0zQ6oQejQqvPWsww-uePTI292ueEk_VzAUfl7djwbFMB7eyZyTJM-r0oqbGDAt-URrbom5d80FSCvO3-riA-rx322HwnM8mb7L4RCC7IUF5Qk9jjFhojbtlE2x0-fFki7U2EwLzQkn4AZsKHqZ5Rkzws_6tygWW6Ex9UEMqZXaaAUvQkeyl-r4WFHykyzJUixvvl1QVhRpEy-EXChexgGyAumNFBHUjzw90V9QRjtiYNLNXogVfpy6BYowQ&csui=3
https://www.google.com/search?q=doxycycline&sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifOi6VrKyBb1z5J5UdJj4rmSK5_u4Q%3A1762791755022&ei=SxESaYyNAeHk2roPqI7NgAo&ved=2ahUKEwi84e2fgeiQAxW7SGcHHVtZD4cQgK4QegQICxAE&uact=5&oq=causes+symptoms+prevention+and+treatment+of+plague&gs_lp=Egxnd3Mtd2l6LXNlcnAiMmNhdXNlcyBzeW1wdG9tcyBwcmV2ZW50aW9uIGFuZCB0cmVhdG1lbnQgb2YgcGxhZ3VlMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRigATIFECEYnwUyBRAhGJ8FSOG_A1D6twNY-rcDcAN4AZABAJgB1AGgAdQBqgEDMi0xuAEDyAEA-AEC-AEBmAIEoALxAcICChAAGLADGNYEGEeYAwCIBgGQBgiSBwUzLjAuMaAHrQeyBwMyLTG4B9wBwgcFMi0zLjHIBxQ&sclient=gws-wiz-serp&mstk=AUtExfDE8MBYHAlhLSBVQv9_aKGqdDzaKLEgBKMdBV96UtCAuTow7Zy0zQ6oQejQqvPWsww-uePTI292ueEk_VzAUfl7djwbFMB7eyZyTJM-r0oqbGDAt-URrbom5d80FSCvO3-riA-rx322HwnM8mb7L4RCC7IUF5Qk9jjFhojbtlE2x0-fFki7U2EwLzQkn4AZsKHqZ5Rkzws_6tygWW6Ex9UEMqZXaaAUvQkeyl-r4WFHykyzJUixvvl1QVhRpEy-EXChexgGyAumNFBHUjzw90V9QRjtiYNLNXogVfpy6BYowQ&csui=3
https://www.google.com/search?q=ciprofloxacin&sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifOi6VrKyBb1z5J5UdJj4rmSK5_u4Q%3A1762791755022&ei=SxESaYyNAeHk2roPqI7NgAo&ved=2ahUKEwi84e2fgeiQAxW7SGcHHVtZD4cQgK4QegQICxAF&uact=5&oq=causes+symptoms+prevention+and+treatment+of+plague&gs_lp=Egxnd3Mtd2l6LXNlcnAiMmNhdXNlcyBzeW1wdG9tcyBwcmV2ZW50aW9uIGFuZCB0cmVhdG1lbnQgb2YgcGxhZ3VlMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRigATIFECEYnwUyBRAhGJ8FSOG_A1D6twNY-rcDcAN4AZABAJgB1AGgAdQBqgEDMi0xuAEDyAEA-AEC-AEBmAIEoALxAcICChAAGLADGNYEGEeYAwCIBgGQBgiSBwUzLjAuMaAHrQeyBwMyLTG4B9wBwgcFMi0zLjHIBxQ&sclient=gws-wiz-serp&mstk=AUtExfDE8MBYHAlhLSBVQv9_aKGqdDzaKLEgBKMdBV96UtCAuTow7Zy0zQ6oQejQqvPWsww-uePTI292ueEk_VzAUfl7djwbFMB7eyZyTJM-r0oqbGDAt-URrbom5d80FSCvO3-riA-rx322HwnM8mb7L4RCC7IUF5Qk9jjFhojbtlE2x0-fFki7U2EwLzQkn4AZsKHqZ5Rkzws_6tygWW6Ex9UEMqZXaaAUvQkeyl-r4WFHykyzJUixvvl1QVhRpEy-EXChexgGyAumNFBHUjzw90V9QRjtiYNLNXogVfpy6BYowQ&csui=3
https://www.google.com/search?q=gentamicin&sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifOi6VrKyBb1z5J5UdJj4rmSK5_u4Q%3A1762791755022&ei=SxESaYyNAeHk2roPqI7NgAo&ved=2ahUKEwi84e2fgeiQAxW7SGcHHVtZD4cQgK4QegQICxAG&uact=5&oq=causes+symptoms+prevention+and+treatment+of+plague&gs_lp=Egxnd3Mtd2l6LXNlcnAiMmNhdXNlcyBzeW1wdG9tcyBwcmV2ZW50aW9uIGFuZCB0cmVhdG1lbnQgb2YgcGxhZ3VlMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRigATIFECEYnwUyBRAhGJ8FSOG_A1D6twNY-rcDcAN4AZABAJgB1AGgAdQBqgEDMi0xuAEDyAEA-AEC-AEBmAIEoALxAcICChAAGLADGNYEGEeYAwCIBgGQBgiSBwUzLjAuMaAHrQeyBwMyLTG4B9wBwgcFMi0zLjHIBxQ&sclient=gws-wiz-serp&mstk=AUtExfDE8MBYHAlhLSBVQv9_aKGqdDzaKLEgBKMdBV96UtCAuTow7Zy0zQ6oQejQqvPWsww-uePTI292ueEk_VzAUfl7djwbFMB7eyZyTJM-r0oqbGDAt-URrbom5d80FSCvO3-riA-rx322HwnM8mb7L4RCC7IUF5Qk9jjFhojbtlE2x0-fFki7U2EwLzQkn4AZsKHqZ5Rkzws_6tygWW6Ex9UEMqZXaaAUvQkeyl-r4WFHykyzJUixvvl1QVhRpEy-EXChexgGyAumNFBHUjzw90V9QRjtiYNLNXogVfpy6BYowQ&csui=3
https://www.google.com/search?q=levofloxacin&sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifOi6VrKyBb1z5J5UdJj4rmSK5_u4Q%3A1762791755022&ei=SxESaYyNAeHk2roPqI7NgAo&ved=2ahUKEwi84e2fgeiQAxW7SGcHHVtZD4cQgK4QegQICxAH&uact=5&oq=causes+symptoms+prevention+and+treatment+of+plague&gs_lp=Egxnd3Mtd2l6LXNlcnAiMmNhdXNlcyBzeW1wdG9tcyBwcmV2ZW50aW9uIGFuZCB0cmVhdG1lbnQgb2YgcGxhZ3VlMgUQIRigATIFECEYoAEyBRAhGKABMgUQIRigATIFECEYnwUyBRAhGJ8FSOG_A1D6twNY-rcDcAN4AZABAJgB1AGgAdQBqgEDMi0xuAEDyAEA-AEC-AEBmAIEoALxAcICChAAGLADGNYEGEeYAwCIBgGQBgiSBwUzLjAuMaAHrQeyBwMyLTG4B9wBwgcFMi0zLjHIBxQ&sclient=gws-wiz-serp&mstk=AUtExfDE8MBYHAlhLSBVQv9_aKGqdDzaKLEgBKMdBV96UtCAuTow7Zy0zQ6oQejQqvPWsww-uePTI292ueEk_VzAUfl7djwbFMB7eyZyTJM-r0oqbGDAt-URrbom5d80FSCvO3-riA-rx322HwnM8mb7L4RCC7IUF5Qk9jjFhojbtlE2x0-fFki7U2EwLzQkn4AZsKHqZ5Rkzws_6tygWW6Ex9UEMqZXaaAUvQkeyl-r4WFHykyzJUixvvl1QVhRpEy-EXChexgGyAumNFBHUjzw90V9QRjtiYNLNXogVfpy6BYowQ&csui=3
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• Waterborne diseases are illnesses caused by pathogens like 

bacteria, viruses, and parasites that are transmitted through 

contaminated water. Common examples include cholera, 

typhoid fever, hepatitis A, and dysentery, which can cause 

symptoms such as diarrhea, fever, and vomiting. These 

diseases are often spread due to poor sanitation, lack of access 

to safe drinking water, and inadequate hygiene.   

Common waterborne diseases 

• Cholera: A bacterial infection causing severe diarrhea and 

dehydration.  

• Typhoid Fever: Spreads through contaminated food and water 

and leads to high fever, stomach pain, and weakness.  

• Hepatitis A: A viral infection that affects the liver, causing 

jaundice and fatigue.  

• Dysentery: Results in severe diarrhea, sometimes with blood 

or mucus, and can be caused by bacteria like Shigella or 

parasites.  

• Giardiasis: A parasitic infection that causes prolonged 

diarrhea, bloating, and cramps.  

• Cryptosporidiosis: A parasitic infection causing watery 

diarrhea and stomach cramps.  

• Polio: A viral disease that can cause nerve damage and 

paralysis in severe cases.  

Common symptoms 

• Diarrhea (sometimes bloody) 

• Vomiting and nausea 

https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Cholera&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegQIHxAB&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Typhoid+Fever&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegUIkwEQAQ&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Hepatitis+A&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegUIhgEQAQ&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Dysentery&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegUIigEQAQ&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Giardiasis&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegQIfhAB&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Cryptosporidiosis&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegUIhwEQAQ&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifPLiyMKdg7We2DER7YRapD4AvsS6g%3A1762792387361&q=Polio&sa=X&ved=2ahUKEwi80r6wgeiQAxXdUGwGHd_pFAMQxccNegUIiQEQAQ&mstk=AUtExfD2-lEaWjpT_AJClgoO4BEHPZtHC3iWKAM49_rOJeYPXUJhmC9kEhe-jJgZAoJzjzwFkE5V8-bSu6DKnPtN-9y3LjKTJrsRqdni1VE8AqqY5J7iBKFfzPqj1G8rBuaoT3eJZpRJU5CFN2MvpOWudBW6KGaTJFTyyJnma57529f36t-f5tTPiVIpkkHetlhsXNY2De-ZQbwxJ2K3AYJVh42DegG-qBFZbJ9z9Lnhuybj494PQZNdcHFkKWvrxv-ndpAjlB4Km22ojsZkL6OLjCxKSLbZ_i_Ng1XdlMdbGfQY2Pi3IiD1HucQj78ubjRqZk28ZEv5AeuqAaJBLcgk5HOewL9O0-ueX8g5xNCE3hwrK736o1ErsSGZN-bsBbDgREd6r2kICvNHWQJCHJOq4w&csui=3
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• Fever 

• Muscle pain and weakness 

• Abdominal pain and cramps 

• Jaundice (in Hepatitis A)  

How they spread 

• Drinking or using contaminated water 

• Ingesting raw or undercooked food that was washed with 

contaminated water 

• Contact with unclean water, which can also cause skin and 

eye infections 

• Poor sanitation and inadequate hygiene practices  

Prevention and treatment 

• Prevent:  

Ensure access to safe, clean drinking water and practice good 

hygiene, such as washing hands frequently.  

• Treat:  

Treatment depends on the specific disease and may include 

antibiotics for bacterial infections or rehydration therapy for 

dehydration.  

 

MALARIA 

Malaria is caused by the Plasmodium parasite, transmitted to 

humans by infected female Anopheles mosquitoes, and 

is treated with antimalarial drugs. Prevention includes avoiding 

mosquito bites through repellents, protective clothing, and 

https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifMYpCKyvTpxPhbE3Syafctk49D44g%3A1762792673029&q=Anopheles+mosquitoes&sa=X&ved=2ahUKEwjqudq4guiQAxUXR2wGHYlDEskQxccNegQIJxAB&mstk=AUtExfCSFkK6mgOfcBjJVzu2Mhh8mabDki98Q1pVreHXDrKhhkrs9xPv_1OYKGRVWQu99ujEa8BtDfq1szpgOAVj_1RlmGAE84sAupLbvjU22jumRhaO_ORJ5h8TkmAK3Wk8QyJ5Iw3kk1FkQ5btHSlxtTDP01IDnAwiAMD-0V2PLKKowd9j004pPkA3e9mYigiAuE0BnLcT-wSSABfqliKqpb4jwQOv3boST902v8vgkI5iY-K-EO-ePzdlaEMzBljYK833GvQCKhyP88pcSkPiZc2jfyS4Umsv9CMOiJkEcZ1Hz-2ou2fTD80zvap5jRvvXoz8-HCOSEv_EgPByMNZKkjTYWKTfVUBRUrZB702VoAToBgdyJFLxRcTyntys3ivonLdSYQm88ppvNpDZq6kkQ&csui=3
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mosquito nets, as well as eliminating stagnant water to prevent 

breeding, especially at dusk and dawn.   

Causes 

• Parasite: Malaria is caused by protozoan parasites of the genus 

Plasmodium.  

• Transmission: It is transmitted to humans through the bite of 

an infected female Anopheles mosquito.  

• High-risk groups: People with compromised immune 

systems, pregnant women, and young children are at a higher 

risk of severe malaria.  

Treatment 

• Antimalarial drugs:  

Treatment involves antimalarial medications, prescribed based 

on the specific parasite, symptom severity, and drug resistance.  

• Combination therapies:  

Often, a combination of drugs like artemisinin-based 

combination therapies (ACTs) is used to cure the infection.  

• Supportive care:  

Treatment may require hospitalization, especially for severe 

cases.  

• Seeking medical attention:  

It is crucial to see a doctor immediately if you develop fever 

and flu-like symptoms after visiting a high-risk area.  

Prevention 

• Preventing mosquito bites: 

https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifMYpCKyvTpxPhbE3Syafctk49D44g%3A1762792673029&q=artemisinin-based+combination+therapies+%28ACTs%29&sa=X&ved=2ahUKEwjqudq4guiQAxUXR2wGHYlDEskQxccNegUIvAEQAQ&mstk=AUtExfCSFkK6mgOfcBjJVzu2Mhh8mabDki98Q1pVreHXDrKhhkrs9xPv_1OYKGRVWQu99ujEa8BtDfq1szpgOAVj_1RlmGAE84sAupLbvjU22jumRhaO_ORJ5h8TkmAK3Wk8QyJ5Iw3kk1FkQ5btHSlxtTDP01IDnAwiAMD-0V2PLKKowd9j004pPkA3e9mYigiAuE0BnLcT-wSSABfqliKqpb4jwQOv3boST902v8vgkI5iY-K-EO-ePzdlaEMzBljYK833GvQCKhyP88pcSkPiZc2jfyS4Umsv9CMOiJkEcZ1Hz-2ou2fTD80zvap5jRvvXoz8-HCOSEv_EgPByMNZKkjTYWKTfVUBRUrZB702VoAToBgdyJFLxRcTyntys3ivonLdSYQm88ppvNpDZq6kkQ&csui=3
https://www.google.com/search?sca_esv=3f626f5782a50780&rlz=1C1CHBD_enIN1093IN1099&sxsrf=AE3TifMYpCKyvTpxPhbE3Syafctk49D44g%3A1762792673029&q=artemisinin-based+combination+therapies+%28ACTs%29&sa=X&ved=2ahUKEwjqudq4guiQAxUXR2wGHYlDEskQxccNegUIvAEQAQ&mstk=AUtExfCSFkK6mgOfcBjJVzu2Mhh8mabDki98Q1pVreHXDrKhhkrs9xPv_1OYKGRVWQu99ujEa8BtDfq1szpgOAVj_1RlmGAE84sAupLbvjU22jumRhaO_ORJ5h8TkmAK3Wk8QyJ5Iw3kk1FkQ5btHSlxtTDP01IDnAwiAMD-0V2PLKKowd9j004pPkA3e9mYigiAuE0BnLcT-wSSABfqliKqpb4jwQOv3boST902v8vgkI5iY-K-EO-ePzdlaEMzBljYK833GvQCKhyP88pcSkPiZc2jfyS4Umsv9CMOiJkEcZ1Hz-2ou2fTD80zvap5jRvvXoz8-HCOSEv_EgPByMNZKkjTYWKTfVUBRUrZB702VoAToBgdyJFLxRcTyntys3ivonLdSYQm88ppvNpDZq6kkQ&csui=3
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o Use insect repellent containing DEET, picaridin, or IR3535 on 

exposed skin.  

o Wear long-sleeved shirts and long pants, particularly from dusk 

to dawn when Anopheles mosquitoes are most active.  

o Sleep under insecticide-treated bed nets.  

o Stay in well-screened or air-conditioned rooms.  

• Reducing mosquito breeding sites: 

o Empty or cover standing water around your home where 

mosquitoes can breed.  

• Travel precautions: 

o Consult a doctor about malaria prophylaxis (preventive 

medication) before traveling to a high-risk area.  

o Be aware that no preventive measures are 100% effective and 

seek medical help immediately if you become ill.  

 

TYPHOID: 

Typhoid is caused by the Salmonella enterica serotype Typhi 

bacterium, spread through contaminated food, water, or fecal 

matter. Prevention involves ensuring safe drinking water, 

practicing good hygiene like frequent handwashing, and eating 

properly cooked food. Treatment is with a full course of 

prescribed antibiotics, as directed by a healthcare professional.  

Causes 

• Contaminated food or water: Consuming food or water that 

is contaminated with the feces of an infected person is the 

primary cause. 
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• Salmonella Typhi bacteria: The Salmonella 

enterica serotype Typhi bacterium can multiply in the body and 

spread to the bloodstream, causing a prolonged illness. 

• Infected individuals: People who have recovered but still 

carry the bacteria (carriers) can unknowingly spread the disease 

to others.  

Prevention 

• Safe water: Drink only boiled or bottled water. Avoid ice made 

from untreated water. 

• Food safety: 

o Eat food that is well-cooked, especially meat, and is served hot. 

o Avoid raw fruits and vegetables that cannot be peeled. 

o Be cautious with street food, especially salads, chutneys, and 

uncovered sweets. 

o Drink only pasteurized milk. 

• Hygiene: 

o Wash hands frequently with soap and clean water, especially 

before eating or preparing food and after using the toilet. 

o Maintain good personal and surrounding hygiene. 

• Vaccination: Get vaccinated, especially if traveling to areas 

where typhoid is common. 
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• Avoid direct contact: Avoid direct contact with people who 

have typhoid.  

Treatment 

• Antibiotics: A doctor will prescribe antibiotics to kill the 

bacteria. It is crucial to complete the entire course of 

medication, even if you start feeling better. 

• Handling food: Do not handle food for others until a healthcare 

professional says it is safe to do so, as you could continue to be 

contagious. 

• Medical care: Seek medical attention early for an accurate 

diagnosis and proper care. Untreated typhoid can lead to 

serious complications like internal bleeding or intestinal 

perforation.  

DYSENTERY: 

Dysentery is caused by bacterial or parasitic infections, spread 

through contaminated food or water. Prevention relies on good 

hygiene like frequent handwashing and safe food/water 

practices. Treatment involves hydration and, in many cases, 

antibiotics, but it's essential to consult a doctor for proper 

medical care.  

Causes 

• Bacterial infection: The most common cause is the 

bacteria Shigella, a condition known as shigellosis. Other 

bacteria, like certain strains of E. coli, can also be the cause. 
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• Parasitic infection: The parasite Entamoeba 

histolytica causes amoebic dysentery, a type more common in 

tropical regions with poor sanitation. 

• Other causes: Some chemicals, other bacteria, or parasitic 

worms can also lead to dysentery. 

• Transmission: These organisms are found in the feces of 

infected people or animals and spread through contaminated 

food or water, or person-to-person contact.  

Prevention 

• Practice good hygiene: Wash your hands frequently and 

thoroughly with soap and water, especially after using the 

toilet, changing diapers, and before preparing or eating food. 

• Consume safe water: Drink only bottled, boiled, or properly 

purified water. Avoid ice cubes unless you're sure they were 

made from safe water. 

• Ensure food safety: Cook food thoroughly, especially meat 

and seafood. Wash fruits and vegetables properly. Avoid raw 

or undercooked foods, and be cautious with street food in areas 

with poor sanitation. 

• Maintain sanitation: Ensure proper sewage disposal and 

avoid contact with contaminated water sources. 

• Be mindful when traveling: Take extra precautions with food 

and water hygiene, especially in areas where dysentery is 

common. Consult a healthcare professional before traveling to 

high-risk regions.  
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Treatment 

• Stay hydrated: Drink plenty of fluids like water, or use 

rehydration drinks to replace lost fluids from diarrhea. 

• Use medication carefully: 

o Over-the-counter pain relievers like acetaminophen can help 

with painful cramps. 

o Avoid over-the-counter anti-diarrhea medicines like 

loperamide (Imodium) unless a doctor recommends them, as 

they can sometimes make the infection worse. 

o Antibiotics are often necessary to treat bacterial dysentery, 

especially if the infection is severe. 

o Specific antiparasitic medications are used for amoebic 

dysentery. 

• Consult a doctor: It is important to see a doctor for an accurate 

diagnosis and an effective treatment plan. A stool culture can 

help identify the specific cause. 

• Prevent spread: If you are sick, stay home from work or 

school for at least 48 hours after your symptoms have stopped, 

and avoid preparing food for others during this time.  

DIGESTIVE SYSTEM: 

The digestive system breaks down food into nutrients for 

energy, growth, and tissue repair, and eliminates waste. It 

consists of the gastrointestinal (GI) tract—the mouth, 

esophagus, stomach, small and large intestines, and anus—and 
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accessory organs like the salivary glands, liver, gallbladder, 

and pancreas. Digestion begins in the mouth with mechanical 

chewing and the enzyme action of saliva, and continues 

through the organs where food is chemically and mechanically 

broken down and its nutrients are absorbed.   

Organs of the digestive system 

Mouth: Where digestion begins with chewing and saliva, 

which moistens food and starts the breakdown of 

carbohydrates.  

Esophagus: A muscular tube that transports food from the 

pharynx to the stomach.  

Stomach: A J-shaped organ that mixes food with digestive 

juices and enzymes to break it down further.  

Small intestine: The primary site for nutrient absorption. It 

consists of the duodenum, jejunum, and ileum.  

Large intestine: Absorbs water and electrolytes from 

remaining indigestible food matter and forms waste (feces) to 

be eliminated. It includes the cecum, colon, and rectum.  

Anus: The final opening where waste products are eliminated 

from the body.  

Accessory organs 

Salivary glands: Produce saliva to lubricate food and begin 

carbohydrate digestion.  

Liver: Produces bile, which helps break down fats.  
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Gallbladder: Stores and concentrates bile from the liver.  

Pancreas: Produces digestive enzymes and hormones to aid in 

the digestion of proteins, fats, and carbohydrates. 

 

JAUNDICE 

Jaundice is a symptom of underlying conditions that can be 

prevented by vaccination, maintaining a healthy lifestyle, and 

practicing good hygiene. Treatment for jaundice varies 

depending on the cause, but often involves addressing the root 

issue, such as treating liver disease, removing gallstones, or 

managing blood disorders.  

Causes of jaundice 

Hepatitis: Viral infections that inflame the liver, like hepatitis 

A, B, and C. 

Gallstones: Gallstones can block the bile ducts, preventing bile 

from flowing properly. 

Alcohol abuse: Excessive alcohol consumption can damage 

the liver. 

Blood disorders: Conditions that cause red blood cells to break 

down faster than normal, such as sickle cell anemia or 

hemolytic anemia. 

Liver disease: Other liver diseases, such as cirrhosis or 

Gilbert's syndrome, can lead to jaundice. 

Malignancy: Tumors in the bile duct, gallbladder, or pancreas 

can cause an obstruction. 

Certain medications: Some drugs can lead to liver damage or 

jaundice. 

Infant jaundice: Often caused by an immature liver that can't 

process bilirubin quickly enough, which is usually temporary.  
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Prevention 

Get vaccinated for hepatitis B. 

Maintain a healthy, balanced diet rich in fiber and fruits. 

Limit or avoid alcohol. 

Practice good hygiene, including thorough hand-washing and 

avoiding contaminated water or food. 

Practice safe sex. 

Avoid rapid weight loss, which can increase the risk of 

gallstones. 

Avoid exposure to toxins and pollutants.  

Treatment 

Consult a doctor: Jaundice is a symptom of an underlying 

condition, so it's crucial to see a doctor for a proper diagnosis 

and treatment plan. 

Address the underlying cause: Treatment depends on the 

cause and can include medication, surgery to remove 

gallstones, or other interventions for liver or blood conditions. 

For infants: Frequent feeding, especially breastfeeding, can 

help lower bilirubin levels. For severe cases, phototherapy 

(light therapy) may be necessary. 

Supportive care: A light diet with fruits and vegetables, along 

with plenty of fluids, is often recommended to ease the burden 

on the liver. 

Avoid strenuous activity: Do not engage in strenuous physical 

activities without medical approval. 

Avoid self-medication: Do not take over-the-counter 

medications like excessive paracetamol without a doctor's 

guidance, as some can affect the liver. 
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Unit III – HUMAN SYSTEMS AND ANTIBIOTICS 

  

RESPIRATORY SYSTEM 

The respiratory system is a biological system responsible for 

gas exchange, which involves taking in oxygen and expelling 

carbon dioxide through a series of organs, including the nose, 

trachea, and lungs. The lungs are the main organs, and within 

them, tiny air sacs called alveoli are where oxygen passes into 

the bloodstream and carbon dioxide moves from the blood to 

be exhaled. The process is controlled by the brain and 

facilitated by muscles like the diaphragm, which allows for 

breathing.   

Key functions 

Gas exchange: The primary function is to exchange oxygen 

and carbon dioxide between the air we breathe and our blood.  

Breathing: It facilitates the physical act of inhaling and 

exhaling, a process regulated by muscles.  

Speech: The system includes the vocal cords in the larynx, 

which are essential for producing sound.  

Filtering air: Hairs and mucus in the nasal passages help filter 

and humidify the air before it reaches the lungs.  

Main organs and structures 

Nose and mouth: The entry points for air into the respiratory 

system.  

Pharynx (throat): A passage for both air and food.  

Larynx (voice box): Contains the vocal cords.  

Trachea (windpipe): A tube that carries air to the lungs.  

Bronchi: The trachea divides into two bronchi, which lead to 

each lung.  

Lungs: Spongy organs where the main gas exchange occurs.  
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Alveoli: Tiny, balloon-like air sacs at the end of the bronchioles 

where oxygen and carbon dioxide exchange with the blood.  

Diaphragm and muscles: Muscles, including the diaphragm 

and intercostal muscles, that work to expand and contract the 

chest cavity for breathing. 

ASTHMA 

Asthma is a chronic respiratory condition with causes including 

genetic and environmental factors, which trigger symptoms 

like wheezing, coughing, shortness of breath, and chest 

tightness. Prevention focuses on identifying and avoiding 

triggers such as allergens and irritants, while treatment involves 

long-term controller medications and quick-relief inhalers to 

manage symptoms.  

Causes 

Genetics: A family history of asthma or allergies can increase 

susceptibility. 

Environmental factors: Exposure to allergens like pollen, 

dust mites, pet dander, and mold. 

Irritants: Air pollutants, tobacco smoke, strong odors, and 

chemicals. 

Respiratory infections: Viral infections like the common cold 

or flu. 

Exercise: Especially strenuous activity or exercise in cold, dry 

air. 

Other factors: Stress, certain medications, and occupational 

exposures.  

 

Symptoms 

• Coughing, especially at night 

• Wheezing (a whistling sound when breathing out) 
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• Shortness of breath 

• Chest tightness or pain 

• In severe cases, symptoms can be persistent and 

include difficulty speaking, a rapid heart rate, 

confusion, or bluish lips.  

 

Prevention 

Avoid triggers: Stay away from identified allergens (dust 

mites, pet dander, pollen, mold) and irritants (smoke, pollution, 

strong smells). 

Maintain indoor air quality: Use air purifiers with HEPA 

filters and clean regularly to reduce allergens. 

Prevent respiratory infections: Get vaccinated against the flu 

and pneumonia. 

Follow a healthy lifestyle: Maintain a healthy weight, eat an 

anti-inflammatory diet, and manage stress through relaxation 

techniques like yoga or meditation. 

Exercise with caution: Warm up properly and consider 

wearing a mask if exercising in cold air. 

Follow an asthma action plan: Work with your doctor to 

create a personalized plan and follow it diligently.  

Treatment 

Controller medications: Long-term, daily use of medications 

like inhaled corticosteroids to control inflammation in the 

airways. 

Quick-relief (rescue) inhalers: Used for quick relief of asthma 

symptoms during an attack, such as a bronchodilator. 

Inhaler techniques: Proper technique is crucial for medication 

delivery. Your doctor can demonstrate the correct way to use 

your inhaler. 
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Asthma action plan: This is a written plan from your doctor 

that outlines your daily medication, how to recognize a 

worsening attack, and what to do in an emergency. 

NERVOUS SYSTEM: 

The nervous system is a complex network of nerves, including 

the brain, spinal cord, and peripheral nerves, that coordinates 

actions and sensory information by transmitting signals 

throughout the body. It controls functions ranging from 

involuntary actions like breathing to complex processes like 

thought, memory, and emotions. The two main parts are the 

central nervous system (brain and spinal cord) and the 

peripheral nervous system (all other nerves).   

 

Key functions 

Receives and processes information: Takes in information 

through the senses and processes it.  

Triggers reactions: Sends signals to muscles to cause 

movement or to glands to produce secretions.  

Controls body functions: Manages both voluntary actions and 

involuntary processes like breathing and heartbeat.  

Manages complex functions: Oversees thinking, learning, 

memory, and emotions.  

Main divisions 

Central Nervous System (CNS): Comprises the brain and 

spinal cord. It receives, processes, and responds to sensory 

information.  

Peripheral Nervous System (PNS): Includes all the nerves 

that branch out from the spinal cord to the rest of the body.  

Autonomic Nervous System (ANS): Controls involuntary 

actions. It has two divisions:  
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Sympathetic division: Responsible for the "fight or flight" 

response to stress.  

Parasympathetic division: Manages the "rest and digest" 

response when the body is relaxed. 

EPILEPSY: 

Epilepsy is caused by genetic factors, brain injuries, infections, 

and unknown reasons, but some types can be prevented by 

avoiding head injuries, ensuring proper prenatal and perinatal 

care, and managing underlying health conditions. Treatment 

focuses on preventing seizures through medication, lifestyle 

changes like getting adequate sleep and managing stress, and 

avoiding triggers such as alcohol or flashing lights. In some 

cases, surgical procedures or nerve stimulation devices may 

also be used.  

Causes 

Unknown causes: In 60-70% of cases, the cause is unknown. 

Brain injuries: Traumatic brain injuries, concussions, and 

complications from birth can lead to epilepsy. 

Infections: Central nervous system infections like meningitis 

and encephalitis are common causes. 

Genetics: Genetic factors and developmental disorders can 

contribute to epilepsy. 

Brain tumors and strokes: Other medical conditions such as 

brain tumors, strokes, and Alzheimer's disease can be causes. 

Chemical imbalances: Abnormal levels of sodium or blood 

sugar can lead to seizures.  

Prevention 

Prevent head injuries: Wear seatbelts, helmets, and protective 

gear to prevent head trauma. 

Improve prenatal and perinatal care: Proper care during 

pregnancy and birth can reduce brain development issues. 
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Reduce risk of stroke and heart disease: Managing 

conditions like high blood pressure and diabetes can lower the 

risk of stroke. 

Prevent infections: Get vaccinated and practice good hygiene 

to avoid infections that can lead to epilepsy. 

Limit alcohol and avoid drugs: Excessive alcohol 

consumption and use of illegal drugs increase risk. 

Control fevers: In children, managing fever can help reduce the 

risk of febrile seizures.  

 

Treatment and management 

Medication: Anti-seizure medications are the most common 

treatment and must be taken consistently as prescribed. 

Lifestyle changes: 

Prioritize regular sleep and manage stress. 

Avoid identified seizure triggers like flashing lights, alcohol, 

and certain foods. 

Eat a balanced diet and avoid skipping meals. 

Surgical options: Surgery may be an option in some cases to 

remove the part of the brain causing seizures, though some 

risks are involved. 

Nerve stimulation: Devices like vagus nerve stimulators can 

send electrical pulses to the brain to stop seizures. 

Seizure safety: Create a safe environment by removing hazards, 

and learn how to assist someone having a seizure. 

Keep a seizure diary: Track seizures and potential triggers to 

share with your doctor for better management. 

 

ANTIBIOTICS: 

Antibiotics are a class of medications used to treat and prevent 

infections caused by bacteria by either killing the bacteria or 
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inhibiting their growth. They are ineffective against viral 

infections, such as the common cold or flu, or fungal infections 

 

CHLORAMPHENICOL: 

 

Chloramphenicol is a broad-spectrum bacteriostatic antibiotic 

that inhibits bacterial protein synthesis. Its use is generally 

restricted to serious, life-threatening infections where safer 

alternatives are ineffective due to the risk of severe toxicity, 

including potentially fatal aplastic anemia.  

Definition and Classification 

Definition: Chloramphenicol is an antibiotic agent, originally 

derived from the bacterium Streptomyces venezuelae but now 

typically produced synthetically. 

Classification: 

By Spectrum: It is a broad-spectrum antibiotic, effective 

against a wide range of Gram-positive and Gram-negative 

bacteria, anaerobes, Rickettsia, Mycoplasma, and Chlamydia 

species. 

By Mechanism: It is primarily bacteriostatic, meaning it stops 

bacterial growth rather than directly killing the bacteria, though 

it can be bactericidal against certain organisms like those 

causing meningitis. 

By Chemical Class: It is a nitrobenzene-based compound 

containing a propanediol moiety and a dichloroacetamide side 

chain.  

Structure 

The chemical structure of chloramphenicol, 2,2-dichloro-N-

[(1R, 2R)-1, 3-dihydroxy-1-(4-nitrophenyl)propan-2-

yl]acetamide, is relatively simple. Key features include:  

A para-nitrobenzene ring. 
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A propanediol (1,3-dihydroxypropane) moiety. 

A dichloroacetamide group. 

It has two chiral centers, but only the D-threo isomer (1R,2R 

configuration) possesses significant antibacterial activity.  

Therapeutic Uses 

Due to its potential for serious adverse effects, particularly 

bone marrow toxicity, chloramphenicol's systemic use is 

limited to serious infections for which no less toxic drug is 

effective.  

Primary indications include: 

Typhoid fever and other Salmonella infections where 

resistance to safer agents is a concern. 

Bacterial meningitis caused by Haemophilus influenzae, 

Neisseria meningitidis, or Streptococcus pneumoniae, 

especially in patients with severe penicillin allergies or in areas 

with high resistance to preferred drugs (e.g., third-generation 

cephalosporins). 

Brain abscesses due to its excellent penetration into the central 

nervous system (CNS). 

Rickettsial infections (such as Rocky Mountain spotted fever) 

in specific cases, e.g., in pregnant patients where tetracyclines 

are contraindicated. 

Topical ophthalmic (eye) infections (e.g., bacterial 

conjunctivitis, corneal ulcers) and otic (ear) infections, as 

systemic absorption is minimal with topical use and the risk of 

serious side effects is much lower. 
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PENICILLINS: 

Penicillins are a class of bactericidal antibiotics that work by 

inhibiting bacterial cell wall synthesis. They are classified into 

several groups, such as natural, aminopenicillins, 

antistaphylococcal, and extended-spectrum penicillins, based 

on their structure and spectrum of activity. The core structure 

is a thiazolidine ring linked to a beta-lactam ring, with different 

side chains giving each type its unique properties. Therapeutic 

uses include treating a wide range of bacterial infections like 

strep throat, pneumonia, and syphilis, although resistance is a 

common issue due to enzymes like beta-lactamase.  

Definition and structure 

Definition: Penicillins are a group of antimicrobial drugs that 

inhibit the synthesis of bacterial cell walls, leading to bacterial 

lysis. They are a subclass of beta-lactam antibiotics. 

Structure: The basic structure consists of a central beta-lactam 

ring fused to a thiazolidine ring, with a variable side chain 

attached. This structure is what gives them their antibiotic 

properties.  

Classification 

Penicillins are classified based on their spectrum of activity and 

resistance to bacterial enzymes:  

Natural Penicillins: Primarily active against Gram-positive 

organisms like Streptococcus. Examples include Penicillin G 

and Penicillin V. 

Broad-spectrum or aminopenicillins: Effective against Gram-

positive organisms and some Gram-negative organisms. 

Examples include amoxicillin and ampicillin. 

Penicillinase-resistant (Antistaphylococcal) Penicillins: 

Designed to resist breakdown by beta-lactamase enzymes 

produced by Staphylococcus bacteria. 
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Extended-spectrum (Antipseudomonal) Penicillins: Have a 

broader spectrum of activity, including against Pseudomonas 

aeruginosa. Piperacillin is an example. 

Beta-lactamase inhibitor combinations: Some penicillins are 

combined with a beta-lactamase inhibitor (like clavulanic acid) 

to overcome resistance.  

Therapeutic uses 

Common bacterial infections: Penicillins are used to treat 

infections such as strep throat, ear infections, and urinary tract 

infections. 

Respiratory infections: They are effective against upper and 

lower respiratory tract infections, including some forms of 

pneumonia. 

Other infections: Penicillins can be used for infections like 

meningitis, syphilis, diphtheria, and anthrax. 

Skin and soft tissue infections: They are used to treat skin and 

skin structure infections. 

Endocarditis: They are a cornerstone in the treatment of 

endocarditis. 

 

STRUCTURE-ACTIVITY RELATIONSHIP (SAR) 

The structure-activity relationship (SAR) of chloramphenicol 

shows that the D-threo configuration is essential for activity, 

with the nitrobenzene ring, dichloroacetyl group, and 

propanediol moiety all being crucial for binding to the 50S 

ribosomal subunit and inhibiting protein synthesis. 

Modifications to these groups can alter activity; for example, 

changing the dichloroacetyl group can affect potency and 

spectrum, while modifications to the propanediol can retain or 

even enhance activity against resistant strains, as seen with the 

replacement of the primary alcohol with fluorine.  
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Key structural features and their SAR implications 

D-threo stereochemistry: The specific arrangement of the 

hydroxyl and amide groups on the propanediol backbone is 

critical. Only the D-threo isomer is biologically active. 

p-nitrobenzene ring: This aromatic ring is necessary for 

activity, though its modification can alter properties. 

Dichloroacetyl side chain: This group is important for activity, 

and while it can be modified, its complete removal results in a 

loss of activity. 

 

THERAPEUTIC USES OF AMPICILLIN: 

 
Ampicillin is a broad-spectrum penicillin antibiotic used to 

treat a variety of bacterial infections throughout the body.  

Therapeutic uses for ampicillin include: 

Respiratory Tract Infections: Treatment for conditions such as 

pneumonia, bronchitis, tonsillitis, and sinusitis. 

Urinary Tract Infections (UTIs): Effective against infections of 

the bladder and kidneys, including cystitis and pyelonephritis. 

Gastrointestinal Infections: Used to treat bacterial infections of 

the stomach and intestines, including typhoid fever, 

gastroenteritis, and infections caused by Salmonella and 

Shigella species. 

Meningitis: Used to treat bacterial meningitis, an infection of 

the membranes surrounding the brain and spinal cord, often in 

combination with other antibiotics. 
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Bloodstream Infections: Used to treat septicemia (blood 

poisoning) caused by susceptible bacteria. 

Endocarditis: Used in the treatment of endocarditis (infection 

of the heart's inner lining and valves), and sometimes as a 

preventative measure in high-risk patients undergoing certain 

procedures. 

Skin and Soft Tissue Infections: Treatment of various skin 

infections. 

Ear, Nose, and Throat Infections: Effective against bacterial 

infections such as otitis media (middle ear infection) and throat 

infections. 

Genitourinary Tract Infections: Used for infections like 

gonorrhea. 

Prevention of Neonatal Disease: May be used in mothers 

during childbirth to prevent Group B streptococcal infections 

in newborns.  

Ampicillin works by preventing bacteria from forming a 

protective cell wall, which is essential for their survival, 

thereby killing the bacteria. It is important to note that 

ampicillin is only effective against bacterial infections and will 

not work for viral infections like the common cold or flu. 

 

STREPTOMYCIN: 
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Streptomycin is an aminoglycoside antibiotic primarily used as 

a second-line agent for the treatment of tuberculosis (TB) and 

as a first-line treatment for rare, specific bacterial infections 

like plague and tularemia.  

Primary Therapeutic Uses 

Streptomycin's use is limited by its potential toxicity 

(especially to the auditory and renal systems) and the 

development of bacterial resistance, so it is typically reserved 

for serious infections when less toxic agents are ineffective.  

Tuberculosis (TB): This is its most significant and common 

therapeutic use in human medicine. It is almost always used in 

combination with other anti-tuberculosis drugs (such as 

isoniazid, rifampin, and pyrazinamide) to prevent the 

emergence of drug-resistant bacteria. It is a crucial component 

in the treatment of multidrug-resistant TB (MDR-TB). 

Plague (Yersinia pestis): Streptomycin is a first-line treatment 

for plague, the bacterial infection that causes the bubonic, 

septicemic, and pneumonic forms of the disease. 

Tularemia (Francisella tularensis): It is also the preferred 

treatment for tularemia, a bacterial infection known as rabbit 

fever.  

Other Approved Uses 

Streptomycin may also be used in combination with other 

antibiotics for a few other specific, moderate to severe bacterial 

infections caused by susceptible organisms, generally when 

other, less toxic drugs are contraindicated or ineffective:  

Bacterial Endocarditis: Used in combination with penicillin for 

certain cases of Streptococcus viridans or Enterococcus 

faecalis endocarditis, particularly those with high-level 

gentamicin resistance. 
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Brucellosis: Used in combination with other agents, such as 

doxycycline or tetracycline, to treat brucellosis, an infection 

acquired from animals. 

Chancroid (Haemophilus ducreyi). 

Donovanosis (granuloma inguinale). 

Certain respiratory, urinary tract, or blood infections 

(bacteremia) caused by susceptible Gram-negative bacteria, 

often as a second-line agent and in combination with another 

antibiotic. 

 

ERYTHROMYCIN: 

 

Erythromycin is a versatile macrolide antibiotic with a variety 

of therapeutic uses in treating and preventing specific bacterial 

infections. Its primary applications include:  

Treating Active Infections  

Erythromycin is used to treat infections in many different parts 

of the body caused by susceptible bacteria, including:  

Respiratory Tract Infections: This includes conditions such as 

community-acquired pneumonia, bronchitis, Legionnaires' 

disease, and pertussis (whooping cough). 
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Skin and Soft Tissue Infections: It is effective against various 

skin infections and, when used topically or orally, can be an 

effective treatment for acne and rosacea. 

Sexually Transmitted Infections (STIs): Erythromycin can be 

used to treat chlamydia and syphilis. 

Ear, Nose, and Throat Infections: It is often prescribed for ear 

infections, sinus infections, tonsillitis, and diphtheria. 

Gastrointestinal Infections: It is FDA-approved for treating 

intestinal amebiasis (an infection caused by the parasite 

Entamoeba histolytica). 

Gynecological/Urinary Tract Infections: This includes certain 

cases of pelvic inflammatory disease (PID) and general urinary 

tract infections.  

Prophylactic Uses 

Erythromycin is also used to prevent infections in specific 

circumstances:  

Prevention of Neonatal Conjunctivitis: Ophthalmic ointment is 

routinely used in newborns to prevent eye infections. 

Prevention of Rheumatic Fever: It can prevent recurrent attacks 

of rheumatic fever in patients allergic to penicillin. 

Prevention of Heart Infections: It may be used to prevent 

endocarditis (inflammation of the heart valves) in high-risk 

patients undergoing certain dental or medical procedures. 

Prevention of Group B Streptococcal Infection: It may be used 

in pregnant women to prevent the transmission of this infection 

to the newborn.  
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Unit  IV - DRUGS FOR MAJOR DISEASES 

Classification of Anticancer Drugs 

Anticancer systemic therapy comprises a complex and growing 

group of drugs. Some of the new agents with novel mechanisms 

of action that have appeared are difficult to fit in the groups of 

classical chemotherapy, hormones, tyrosine-kinase inhibitors, 

and monoclonal antibodies. We propose a classification based 

on two levels of information: the site of action and the 

mechanism of action. Regarding the former, drugs can exert 

their action in the tumor cell, the tumor vasculature, the 

immune system, or the endocrine system. The mechanism of 

action refers to the molecular target. 

Drug Class  Examples 

Alkylating Agents Cyclophosphamide, Chlorambucil, 

Cisplatin, Carboplatin, Oxaliplatin, 

Busulfan, Temozolomide. 

Antimetabolites Methotrexate, 5-fluorouracil (5-

FU), Cytarabine, Gemcitabine, 6-

mercaptopurine. 

Anti-tumor Antibiotics Doxorubicin, Daunorubicin, 

Bleomycin, Mitomycin C, 

Mitoxantrone. 

Plant-Derived Products  
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Vinca Alkaloids Vincristine, Vinblastine, 

Vinorelbine. 

Taxanes Paclitaxel, Docetaxel, Cabazitaxel. 

Topoisomerase Inhibitors Etoposide, Teniposide 

(Topoisomerase II inhibitors), 

Topotecan, Irinotecan 

(Topoisomerase I inhibitors). 

Hormonal Agents Tamoxifen (anti-estrogen), 

Anastrozole (aromatase inhibitor), 

Flutamide (anti-androgen), 

Prednisolone (corticosteroid). 

Targeted Therapies & 

Immunotherapies 

Imatinib (tyrosine kinase 

inhibitor), Trastuzumab 

(monoclonal antibody), 

Pembrolizumab (immunotherapy). 

 

Chemotherapy 

Major chemical classifications of chemotherapy drugs 

Classification  Examples 

Alkylating Agents • Nitrogen mustards: Chlorambucil, 

cyclophosphamide 
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• Platinum compounds: Cisplatin, 

carboplatin, oxaliplatin 

• Nitrosoureas: Carmustine, lomustine 

Antimetabolites • Folic acid antagonists: Methotrexate 

• Pyrimidine analogs: 5-fluorouracil 

• Purine analogs: Fludarabine 

Anti-tumor 

Antibiotics 

• Anthracyclines: Doxorubicin 

• • Others: Bleomycin 

Topoisomerase 

Inhibitors 

• Camptothecin analogs: Irinotecan 

• Podophyllotoxins: Etoposide 

Mitotic Inhibitors • Vinca alkaloids: Vincristine 

• Taxanes: Paclitaxel 
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ANTI NEOPLASTIC AGENTS 

Antineoplastic agents, or anticancer drugs, are classified 

chemically into categories such as alkylating agents, 

antimetabolites, antibiotics, and hormonal agents. These 

drugs are used to treat cancer by inhibiting the growth and 

proliferation of malignant cells.  

Chemical Classification of Antineoplastic Agents 

Alkylating agents: These drugs damage DNA, preventing 

cancer cells from dividing. 

Examples: Cyclophosphamide, Mechlorethamine, 

Chlorambucil, Melphalan. 

Antimetabolites: These agents interfere with the production of 

enzymes necessary for DNA and RNA synthesis, disrupting 

cell division. 

Examples: Cytarabine, Fluorouracil. 

Antineoplastic antibiotics: Derived from microorganisms, 

these drugs can damage DNA. 

Examples: Anthracyclines like Doxorubicin and Daunorubicin, 

and Bleomycin. 

Hormonal agents: These drugs are used for hormone-

responsive cancers (e.g., breast, prostate) and work by targeting 

specific receptors or enzymes. 

Examples: Anastrozole, Chlorotrianisene, Dexamethasone. 

Vinca alkaloids: These are a type of plant alkaloid that interfere 

with cell division. 
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Examples: Vincristine, Vinblastine, Vinorelbine. 

Taxanes: These agents, such as Paclitaxel, disrupt the function 

of microtubules, which are essential for cell division. 

Platinum-based drugs: These compounds, like Cisplatin and 

Carboplatin, damage DNA similarly to alkylating agents. 

Kinase inhibitors: These are often molecularly targeted drugs 

that block specific enzymes, such as kinases, that are involved 

in cancer cell growth and survival. 

Examples: Dabrafenib, Imatinib. 

Other cytotoxic drugs: This is a broad category for drugs that 

kill cells, often with less selectivity, such as Etoposide. 

CYTOTOXIC AGENTS 

Cytotoxic agents can cause a wide range of adverse effects 

because they target and damage rapidly dividing healthy cells 

in the body, such as those in bone marrow, hair follicles, and 

the gastrointestinal tract.  

Common side effects include: 

Gastrointestinal Issues: Nausea and vomiting (often the most 

common early toxic features), diarrhea, constipation, mouth 

sores (mucositis), loss of appetite, and abdominal pain. 

Hematological (Blood-related) Issues: Bone marrow 

suppression, leading to low blood cell counts. 

Neutropenia: Low white blood cell count, increasing the risk of 

infection. 
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Anemia: Low red blood cell count, causing fatigue, weakness, 

shortness of breath, and paleness. 

Thrombocytopenia: Low platelet count, leading to easy 

bruising and bleeding. 

Physical Appearance: Fatigue (most common), hair loss 

(alopecia), and skin/nail changes (rash, dryness, color change). 

Nervous System: Peripheral neuropathy (numbness, tingling, 

or pain in hands/feet), muscle pain, and "chemo brain" 

(difficulty with concentration and focus). 

Reproductive System: Fertility problems, changes in libido, 

and premature menopause symptoms in women.  

Potential Long-Term and Severe Effects 

Some adverse effects may be long-lasting or appear months to 

years after treatment has ended:  

Organ Damage: Damage to heart tissue (cardiomyopathy), lung 

tissue (pulmonary fibrosis), liver, and kidneys. 

Secondary Cancers: An increased risk of developing a second 

cancer later in life. 

Infertility: Permanent inability to have children.  

The type and severity of side effects depend heavily on the 

specific drug used, the dosage, the patient's overall health, and 

how their body responds to the treatment. Many side effects can 

be effectively managed or prevented with supportive 

medications and care. 
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ALKYLATING AGENTS 

Alkylating agents are a class of drugs used for major diseases 

like cancer, categorized into five traditional types: nitrogen 

mustards, alkyl sulfonates, nitrosoureas, ethyleneimines, and 

triazines. Examples include cyclophosphamide (a nitrogen 

mustard), busulfan (an alkyl sulfonate), carmustine (a 

nitrosourea), thiotepa (an ethyleneimine), and temozolomide (a 

triazene). These drugs work by adding an alkyl group to DNA, 

which interferes with DNA replication and leads to cell death. 

Common and Short-Term Adverse Effects 

These effects are often related to damage to rapidly dividing 

cells in the body's normal tissues:  

Hematological: Myelosuppression (low blood cell counts, 

including anemia, neutropenia, and thrombocytopenia), which 

increases the risk of infection and bleeding. 

Gastrointestinal: Nausea, vomiting, diarrhea, loss of appetite, 

and mucositis (sores in the mouth and along the digestive tract), 

especially with high doses. 

Dermatological: Alopecia (hair loss) and changes in skin or nail 

color. 

Reproductive: Infertility, including amenorrhea in women and 

impaired spermatogenesis in men. 

General: Fatigue, weakness, and tumor lysis syndrome.  

Severe and Long-Term Toxicities (Organ-Specific) 
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Specific agents carry unique risks for organ damage, and long-

term use is associated with an increased risk of other cancers:  

Secondary Malignancies: An increased risk of developing other 

cancers, particularly acute non-lymphocytic leukemia, which 

may appear years after treatment (peaking around 5 years). 

Pulmonary Toxicity: Some agents, like busulfan, carmustine, 

and lomustine, can cause pulmonary fibrosis (scarring of the 

lungs). 

Nephrotoxicity (Kidney Damage): Ifosfamide, carmustine, 

lomustine, and streptozocin are associated with kidney damage. 

Hepatotoxicity (Liver Damage): Veno-occlusive disease of the 

liver, jaundice, and other forms of liver damage have been 

reported with certain agents (e.g., bendamustine, carmustine, 

lomustine). 

Cardiotoxicity (Heart Damage): Cyclophosphamide can cause 

heart-related issues in some cases. 

Hemorrhagic Cystitis: Cyclophosphamide and ifosfamide can 

cause inflammation and bleeding of the bladder (hemorrhagic 

cystitis). 

Neurotoxicity: Busulfan can cause seizures, and peripheral 

neuropathy may also occur. 
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CHLORAMBUCIL 

 

The most significant adverse effect of chlorambucil is bone 

marrow suppression, which leads to an increased risk of 

infection, bleeding, and anemia. Other common side effects 

typically include gastrointestinal issues, while serious, but rare, 

side effects involve liver toxicity, seizures, and an increased 

long-term risk of developing other cancers.  

Common Side Effects 

These effects are the most frequently observed and often 

subside when the medication is stopped.  

Blood cell count changes: The primary side effect is a drop in 

white blood cells (increasing infection risk), red blood cells 

(anemia, leading to fatigue and shortness of breath), and 

platelets (increasing bruising and bleeding risk). 

Gastrointestinal distress: Nausea, vomiting, diarrhea, and 

mouth sores (ulcers) are common. 

Fatigue: A general feeling of unusual tiredness or weakness is 

often reported. 

Hair loss: This has been observed as a side effect; it is generally 

reversible once treatment ends.  

Serious or Rare Adverse Effects 
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While less common, some side effects can be severe and 

require immediate medical attention.  

Neurological effects: Seizures (especially in children with 

nephrotic syndrome), tremors, muscle twitching, confusion, 

and agitation have been reported. 

Hepatotoxicity (liver damage): Signs can include yellowing of 

the skin or eyes (jaundice), dark urine, clay-colored stools, and 

pain in the upper abdomen. 

Pulmonary fibrosis: Scarring and thickening of lung tissue, 

causing a persistent cough or shortness of breath. 

Allergic reactions: Symptoms such as a severe skin rash, hives, 

itching, fever, or swelling of the face, lips, or tongue can occur. 

Infertility: Chlorambucil can cause permanent infertility in 

both men and women. 

Secondary malignancies: Long-term use of chlorambucil has 

been associated with an increased risk of developing other 

types of cancer, particularly leukemia. 

Teratogenicity: Use during pregnancy can cause harm or birth 

defects to the baby. 

ANTI METABOLITE 

Common side effects of antimetabolites include 

myelosuppression (low blood cell counts), which can lead to 

anemia and increased infection risk, and gastrointestinal issues 

like nausea, vomiting, diarrhea, and mouth sores. Other side 

effects can include fatigue, hair loss, skin changes, and liver or 

lung damage. Serious long-term side effects may include 
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fertility problems and a slightly increased risk of developing 

secondary cancers.  

Common side effects 

Myelosuppression: A decrease in bone marrow production of 

red blood cells, white blood cells, and platelets, leading to 

anemia, a higher risk of infection, and easy bruising or 

bleeding.  

Gastrointestinal toxicity: Includes nausea, vomiting, diarrhea, 

loss of appetite, and mucositis (inflammation and sores in the 

mouth and digestive tract).  

Fatigue: Feeling very tired and weak, which can be helped by 

gentle exercise.  

Hair loss (Alopecia): Hair follicles are rapidly dividing cells 

and are often affected.  

Skin and hair changes: Rashes, dry and cracked skin, and 

changes to hair texture or color after it regrows.  

Liver and lung issues: Some antimetabolites can cause liver 

function abnormalities or lung problems like pneumonitis.  

Serious or less common side effects 

Fertility and birth defects: Antimetabolites can cause infertility 

and are teratogenic (cause birth defects), so contraception is 

often recommended during and after treatment.  

Secondary cancers: Long-term use of some antimetabolites has 

been linked to an increased risk of developing secondary 

cancers.  
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Other effects: Neurological symptoms, vision changes, and, 

rarely, heart problems have also been reported.  

Managing side effects 

For gastrointestinal issues: Your doctor may prescribe anti-

nausea medication or suggest mouth rinses to help with sores.  

For myelosuppression: Doctors will monitor blood counts 

closely and may adjust the dose or use supportive care 

measures.  

For fatigue: Gentle exercise can sometimes help increase 

energy levels.  

General management: Healthcare providers use various 

strategies to manage side effects and will work with you to find 

ways to cope with them. 

 

METHOTREXATE  

 

The adverse effects of methotrexate range from common and 

manageable to rare and potentially severe. The most frequently 

observed side effects are typically gastrointestinal.  

Common Side Effects 
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Common side effects usually involve the digestive system and 

general discomfort:  

Nausea, vomiting, and diarrhea 

Mouth sores (ulcerative stomatitis) 

Abdominal pain or distress 

Fatigue, tiredness, and malaise 

Headaches and dizziness 

Hair loss 

Fever and chills 

Increased sensitivity to sunlight 

Rash or itching  

Serious Adverse Effects 

Methotrexate can cause serious, even life-threatening, side 

effects affecting multiple organ systems. You should contact 

your doctor immediately or seek emergency medical treatment 

if you experience any of the following:  

Blood disorders: Low blood cell counts (leukopenia, anemia), 

which increases the risk of infection, unusual bleeding, or 

bruising. 

Liver problems (hepatotoxicity): Symptoms include yellowing 

of the skin or eyes (jaundice), dark urine, light-colored stools, 

or pain in the upper right abdomen. 



69 | P a g e  

 

Lung problems (pulmonary toxicity): Sudden chest pain, dry 

cough, shortness of breath, or trouble breathing. 

Kidney problems: Swelling of the feet or ankles, or a decrease 

in urination. 

Severe skin reactions: Painful rash, blistering or peeling skin, 

or sores in the mouth, nose, or genitals (potential signs of 

Stevens-Johnson syndrome). 

Nerve damage: Confusion, seizures, sudden weakness, 

difficulty walking, or vision changes. 

Severe gastrointestinal issues: Bloody vomit, black/tarry 

stools, or severe, persistent stomach pain. 

Signs of infection: Fever, chills, sore throat, or wounds that do 

not heal.  

Note: This is not a complete list of all possible adverse effects. 

It is important to discuss all potential risks and side effects with 

your healthcare provider before starting treatment with 

methotrexate. Methotrexate is also harmful to a fetus and 

should not be used during pregnancy or while breastfeeding. 

 

FLUOURACIL 
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The adverse effects of fluorouracil (5-FU) vary depending on 

whether it is used as a topical cream or 

administered intravenously (systemic chemotherapy). 

Systemic use has more severe and widespread side effects.  

Systemic Fluorouracil (Injection) 

Common and serious adverse effects of intravenous 

fluorouracil include: 

Gastrointestinal: 

• Nausea and vomiting 

• Diarrhea (can be severe) 

• Mouth and throat sores/inflammation (mucositis/stomatitis) 

• Loss of appetite  

Hematologic (Blood and Bone Marrow):  

• Myelosuppression: Low blood cell counts, including low 

white blood cells (increasing risk of infection, fever, chills), 

low platelets (increasing risk of bruising and bleeding), and 

low red blood cells (anemia, fatigue).  

Dermatological: 

• Hand-foot syndrome (pain, redness, swelling, and blistering 

of the palms and soles) 

• Hair loss (alopecia), usually minor 

• Skin rash and photosensitivity (increased sensitivity to 

sunlight)  
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Other Serious Effects: 

• Cardiotoxicity: Can cause chest pain (angina), changes in 

heart rhythm, heart attack, or heart failure. This is a rare but 

potentially life-threatening side effect and requires immediate 

medical attention. 

• Neurological problems: Confusion, trouble walking, 

problems with balance or coordination, vision problems, and 

in rare cases, cerebellar syndrome. 

• High ammonia levels in the blood, leading to symptoms like 

unusual tiredness, confusion, and vomiting. 

• Severe allergic reactions (anaphylaxis).  

Topical Fluorouracil (Cream/Solution)  

Adverse effects from topical application are mostly localized 

to the treated area of skin due to minimal systemic 

absorption.  

Common Localized Effects: 

• Burning, stinging, or itching 

• Redness and swelling (erythema) 

• Crusting, dryness, and scaling 

• Soreness or pain 

• Skin discoloration or scarring  
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These skin reactions are an expected sign that the medication 

is working and typically subside a few weeks after treatment 

is stopped.  

Less Common/Serious Topical Effects: 

• Eye irritation if applied near the eyes 

• Severe skin pain or open sores 

• Systemic toxicity (severe diarrhea, vomiting, fever, chills, 

stomach pain) can rarely occur, especially in individuals with 

a dihydropyrimidine dehydrogenase (DPD) enzyme 

deficiency, a genetic condition that affects how the body 

breaks down the drug.  

Patients should discuss any existing health conditions, 

especially DPD deficiency, with their healthcare provider 

before starting treatment with fluorouracil.  
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VINCA ALKALOIDS 

Vinca alkaloids are a group of anti-cancer drugs originally 

derived from the periwinkle plant that work by blocking cell 

division in cancer cells. They do this by binding to tubulin and 

preventing the formation of microtubules, which are essential 

for the proper separation of chromosomes during mitosis. 

Common examples include vincristine and vinblastine, which 

are used to treat various cancers such as leukemia and 

Hodgkin's disease.   

Mechanism of action 

Vinca alkaloids are anti-mitotic and anti-microtubule agents. 

They bind to tubulin, the protein subunit of microtubules.  

This binding inhibits the assembly (polymerization) of 

microtubules.  

Without functional microtubules, the cell's chromosomes 

cannot separate properly during mitosis (cell division).  

By arresting the cell at the metaphase stage of the cell cycle, 

they prevent cancer cells from dividing and multiplying.  

Examples and uses 

Vincristine: Used to treat acute leukemia, malignant 

lymphoma, and Hodgkin's disease.  

Vinblastine: Used for a variety of cancers, including Hodgkin's 

disease, lung cancer, and breast cancer.  

Vindesine: Used for certain types of malignancies, mainly 

acute lymphocytic leukemia (ALL).  
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Vinorelbine and vinflunine: Used in chemotherapy regimens 

and for advanced or metastatic transitional cell carcinoma, 

respectively.  

Source 

Vinca alkaloids are derived from the periwinkle plant 

(Catharanthus roseus) and other vinca plants. 

 

VINCRISTINE 

 

Vincristine is a type of chemotherapy. You pronounce it as vin-

kris-teen. 

 

It is a treatment for a number of different cancer types. You 

usually have vincristine with other cancer drugs. 

 

How does vincristine work? 

Vincristine is a chemotherapy drug that belongs to a group of 

drugs called vinca alkaloids.  

 

Vincristine works by stopping the cancer cells from separating 

into 2 new cells. So, it stops the growth of the cancer. 
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How do you have vincristine? 

You have vincristine into your bloodstream (intravenously).  

 

You might have treatment through a long plastic tube that goes 

into a large vein in your chest. The tube stays in place 

throughout the course of treatment. This can be a: 

 

• central line 

• PICC line 

• portacath 

If you don't have a central line 

 

You might have treatment through a thin short tube (a cannula) 

that goes into a vein in your arm. You have a new cannula each 

time you have treatment. 

 

Risk of tissue damage 

 

When you are having this treatment through a cannula it could 

damage the tissue if it leaks out of the vein. This is called 

extravasation. This can happen anywhere along the vein that 

the drug is going into. It doesn’t happen very often. Tell your 

nurse straight away if you notice any changes such as swelling, 

redness, pain, burning, or a stinging feeling. 

 

Your nurse will stop the drug treatment. And they will treat the 

area to relieve symptoms and reduce tissue damage. Contact 

your healthcare team if you develop any of these symptoms 

when you are at home. 
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VINBLASTINE 

 

Vinblastine is a cytotoxic agent classified as a vinca alkaloid 

and a microtubule inhibitor. Its adverse effects are primarily 

classified by the organ systems they affect, with 

myelosuppression (low blood cell counts) being the most 

common and dose-limiting toxicity.  

Adverse effects can be categorized as follows: 

Hematologic (Blood Disorders) 

Myelosuppression is the major dose-limiting toxicity of 

vinblastine.  

Leukopenia/Neutropenia (low white blood cells): The most 

common effect, which increases the risk of serious infection, 

fever, and chills. White blood cell counts usually drop 5 to 10 

days after a dose. 

Thrombocytopenia (low platelets): Can increase the risk of 

unusual bleeding or bruising. 

Anemia (low red blood cells): May cause fatigue, paleness, and 

shortness of breath.  

Neurological 
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Neurotoxicity can occur but is generally less severe or less 

common than with the related drug vincristine.  

Peripheral Neuropathy: Numbness, tingling, pain, or weakness 

in the fingers and toes (stocking-glove distribution). 

Autonomic Neuropathy: Constipation, abdominal cramps, and 

potential paralytic ileus (bowel obstruction). 

Cranial Nerve Palsy: Can cause jaw pain, hoarseness, 

dysphagia (difficulty swallowing), or vision changes. 

Central Nervous System Effects: Rare effects can include 

headache, dizziness, mental depression, confusion, and 

seizures.  

Gastrointestinal 

Nausea and Vomiting: Common side effects, which may be 

severe. 

Constipation: A very common side effect; patients are often 

advised to use stool softeners and drink plenty of fluids. 

Mouth Sores/Mucositis: Painful ulcers in the mouth and throat. 

• Loss of Appetite. 

• Dermatological 

Alopecia: Temporary hair loss or thinning is a common side 

effect. 

Injection Site Reactions: Vinblastine is a potent vesicant; if it 

leaks out of the vein, it can cause severe pain, redness, 

blistering, and tissue damage (extravasation injury).  
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Pulmonary 

Breathing Problems: Sudden shortness of breath and 

bronchospasm (airway tightening) can occur, especially when 

used in combination with mitomycin C.  

Other Effects 

Pain: Bone pain, jaw pain, or pain in the tumor-containing 

tissue can occur. 

Cardiovascular: High blood pressure, and rare reports of chest 

pain or heart attack (especially when combined with bleomycin 

and cisplatin). 

Reproductive Issues: Can affect the menstrual cycle in women 

and sperm production in men; use during pregnancy can harm 

the fetus. 
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Unit  V - DIABETES  

DIABETES 

Diabetes mellitus is a chronic metabolic disease characterized 

by high blood sugar (glucose) levels, caused by the body not 

producing enough insulin or not using it effectively. Symptoms 

include increased thirst, frequent urination, and unexplained 

weight loss. Management involves lifestyle changes like diet 

and exercise, and for some types, medication to control blood 

glucose.   

Symptoms 

• Increased thirst and frequent urination: High blood sugar 

causes the body to excrete excess sugar in the urine, pulling 

water with it, which leads to more frequent urination and 

increased thirst.  

• Increased hunger: The body's cells don't receive the glucose 

they need for energy, which can lead to increased hunger.  

• Unexplained weight loss: Due to the body's inability to use 

glucose for energy, it starts to break down muscle and fat.  

• Fatigue and weakness: The body's cells aren't getting the 

energy they need from glucose.  

• Blurred vision: High blood sugar can cause the lenses of the 

eyes to swell.  

• Slow-healing sores: High blood sugar can impair circulation, 

leading to slow healing.  

• Frequent infections: High blood sugar can increase the risk of 

bacterial and fungal infections.  



80 | P a g e  

 

Causes 

• Healthy diet:  

Focus on fruits, vegetables, whole grains, and foods lower in 

fat and calories.  

• Regular exercise:  

Aim for about 30 minutes of moderate aerobic activity most 

days of the week, or at least 150 minutes a week.  

• Maintain a healthy weight:  

Losing excess weight can significantly lower the risk of 

developing type 2 diabetes.  

• Medication:  

For those with diabetes, medication such as insulin or oral 

drugs may be necessary to manage blood sugar levels.  

 

TYPES: 

The main types of diabetes mellitus are type 1, type 2, and 

gestational diabetes. Type 1 is an autoimmune disease where 

the body produces little to no insulin, while type 2 is 

characterized by insulin resistance, where the body doesn't use 

insulin effectively. Gestational diabetes develops during 

pregnancy and is temporary.   

Type 1 diabetes 

Cause: The body's immune system attacks and destroys the 

insulin-producing cells in the pancreas, leading to a severe lack 

of insulin.  
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Characteristics: 

Requires lifelong insulin therapy.  

Often diagnosed in childhood or young adulthood.  

Can lead to diabetic ketoacidosis (DKA) if untreated.  

Type 2 diabetes 

Cause: The body either doesn't produce enough insulin or the 

cells don't respond properly to the insulin it does produce, a 

condition known as insulin resistance.  

Characteristics: 

The most common form of diabetes, accounting for over 90% 

of cases.  

Can often be managed with lifestyle changes like diet and 

exercise, oral medication, or insulin if other methods are not 

enough.  

Historically diagnosed in adults over 30, but is increasingly 

being diagnosed in younger individuals due to lifestyle factors.  

Gestational diabetes 

Cause: Occurs during pregnancy when the body can't make the 

extra insulin needed to meet the needs of the pregnancy.  

Characteristics: 

Temporary, usually disappearing after the baby is born.  
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Affects a percentage of pregnant women and can increase the 

risk of developing type 2 diabetes later for both the mother and 

the child.  

Other types 

Latent Autoimmune Diabetes in Adults (LADA): Sometimes 

called "type 1.5," this is a slower-progressing autoimmune 

form of diabetes that occurs in adults.  

Maturity-Onset Diabetes of the Young (MODY): A group of 

genetic disorders that affect insulin production and function.  

Steroid-induced diabetes: Caused by the use of certain steroid 

medications.  

Neonatal diabetes: A rare form of diabetes that appears within 

the first six months of life. 

INSULIN: 
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Insulin is a hormone produced by the pancreas that regulates 

blood glucose by allowing glucose to enter cells for energy. It 

is a crucial treatment for diabetes, particularly type 1, where the 

body doesn't produce enough, and type 2, where the body 

doesn't use it properly. Different types of insulin exist, varying 

by how quickly they work and how long they last.   

What insulin does 

Regulates blood sugar: After you eat, carbohydrates are broken 

down into glucose, which enters the bloodstream. Insulin acts 

like a key to unlock your cells, allowing glucose to move from 

the blood into the cells for energy.  

Stores energy: It also helps store excess glucose in the liver and 

muscles for later use.  

Controls glucose production: Insulin stops the liver from 

producing more sugar, further helping to control blood sugar 

levels.  

Insulin and diabetes 

Type 1 Diabetes: People with type 1 diabetes do not produce 

insulin, so they must take insulin to survive.  

Type 2 Diabetes: In type 2 diabetes, the body either doesn't 

produce enough insulin or the cells become resistant to it. 

Insulin therapy may be necessary if lifestyle changes and oral 

medications are not enough to manage blood sugar levels.  

Gestational Diabetes: Insulin may also be required to manage 

blood sugar during pregnancy.  

Types of insulin 
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Rapid-acting: Starts working in about 15 minutes, peaks in 1–

2 hours, and lasts 2–4 hours.  

Short-acting (Regular): Starts working in about 30 minutes, 

peaks in 2–3 hours, and lasts 3–6 hours.  

Intermediate-acting: Starts working in 2–4 hours, peaks in 4–

12 hours, and lasts 12–18 hours.  

Long-acting: Starts working in a few hours, doesn't peak, and 

can last up to 24 hours or more.  

Ultra long-acting: Reaches the bloodstream in about 6 hours 

and can last for 36 hours or more. 

PRODUCTION: 

Insulin is produced exclusively in the beta cells of 

the pancreatic islets in mammals, and the Brockmann body in 

some fish. Human insulin is produced from the INS gene, 

located on chromosome 11.  Rodents have two functional 

insulin genes; one is the homolog of most mammalian genes 

(Ins2), and the other is a retroposed copy that includes promoter 

sequence but that is missing an intron (Ins1). Transcription of 

the insulin gene increases in response to elevated blood 

glucose. This is primarily controlled by transcription 

factors that bind enhancer sequences in the ~400 base 

pairs before the gene's transcription start site. 
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SYNTHESIS 

 

Insulin undergoes extensive posttranslational modification 

along the production pathway. Production and secretion are 

https://en.wikipedia.org/wiki/File:Insulin_path.svg
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largely independent; prepared insulin is stored awaiting 

secretion. Both C-peptide and mature insulin are biologically 

active. Cell components and proteins in this image are not to 

scale. 

Insulin is synthesized as an inactive precursor molecule, a 110 

amino acid-long protein called preproinsulin. Preproinsulin 

is translated directly into the rough endoplasmic 

reticulum (RER), where its signal peptide is removed by signal 

peptidase to form proinsulin. As the proinsulin folds, opposite 

ends of the protein, called the "A-chain" and the "B-chain", are 

fused together with three disulfide bonds. Folded proinsulin 

then transits through the Golgi apparatus and is packaged into 

specialized secretory vesicles. In the granule, proinsulin is 

cleaved by proprotein convertase 1/3 and proprotein 

convertase 2, removing the middle part of the protein, called 

the "C-peptide". Finally, carboxypeptidase E removes two 

pairs of amino acids from the protein's ends, resulting in active 

insulin – the insulin A- and B- chains, now connected with two 

disulfide bonds.  

The resulting mature insulin is packaged inside mature granules 

waiting for metabolic signals (such as leucine, arginine, 

glucose and mannose) and vagal nerve stimulation to be 

exocytosed from the cell into the circulation. 

 Insulin and its related proteins have been shown to be 

produced inside the brain, and reduced levels of these proteins 

are linked to Alzheimer's disease.  

Insulin release is stimulated also by beta-2 receptor stimulation 

and inhibited by alpha-1 receptor stimulation. In addition, 

https://en.wikipedia.org/wiki/Protein_precursor
https://en.wikipedia.org/wiki/Translation_(biology)
https://en.wikipedia.org/wiki/Endoplasmic_reticulum
https://en.wikipedia.org/wiki/Endoplasmic_reticulum
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https://en.wikipedia.org/wiki/Signal_peptidase
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https://en.wikipedia.org/wiki/Proinsulin
https://en.wikipedia.org/wiki/Protein_folding
https://en.wikipedia.org/wiki/Disulfide_bond
https://en.wikipedia.org/wiki/Golgi_apparatus
https://en.wikipedia.org/wiki/Vesicle_(biology_and_chemistry)#Secretory_vesicles
https://en.wikipedia.org/wiki/Proprotein_convertase_1
https://en.wikipedia.org/wiki/Proprotein_convertase_2
https://en.wikipedia.org/wiki/Proprotein_convertase_2
https://en.wikipedia.org/wiki/C-peptide
https://en.wikipedia.org/wiki/Carboxypeptidase_E
https://en.wikipedia.org/wiki/Vagus_nerve_stimulation
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cortisol, glucagon and growth hormone antagonize the actions 

of insulin during times of stress. Insulin also inhibits fatty acid 

release by hormone-sensitive lipase in adipose tissue. 

Structure 

 

The structure of insulin. The left side is a space-filling model 

of the insulin monomer, believed to be biologically 

active. Carbon is green, hydrogen white, oxygen red, 

and nitrogen blue. On the right side is a ribbon diagram of the 

insulin hexamer, believed to be the stored form. A monomer 

unit is highlighted with the A chain in blue and the B chain in 

cyan. Yellow denotes disulfide bonds, and magenta spheres are 

zinc ions.Primary structure of bovine insulin with disulfide 

bonds highlighted in red. 

Contrary to an initial belief that hormones would be generally 

small chemical molecules, as the first peptide hormone known 

of its structure, insulin was found to be quite large. A single 

protein (monomer) of human insulin is composed of 51 amino 

acids, and has a molecular mass of 5808 Da. The molecular 

formula of human insulin is C257H383N65O77S6.] It is a 

https://en.wikipedia.org/wiki/Hormone-sensitive_lipase
https://en.wikipedia.org/wiki/Carbon
https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Oxygen
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https://en.wikipedia.org/wiki/Molecular_formula
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https://en.wikipedia.org/wiki/Insulin#cite_note-45
https://en.wikipedia.org/wiki/File:InsulinMonomer.jpg
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combination of two peptide chains (dimer) named an A-chain 

and a B-chain, which are linked together by two disulfide 

bonds. The A-chain is composed of 21 amino acids, while the 

B-chain consists of 30 residues. The linking (interchain) 

disulfide bonds are formed at cysteine residues between the 

positions A7-B7 and A20-B19. There is an additional 

(intrachain) disulfide bond within the A-chain between 

cysteine residues at positions A6 and A11. The A-chain 

exhibits two α-helical regions at A1-A8 and A12-A19 which 

are antiparallel; while the B chain has a central α -helix 

(covering residues B9-B19) flanked by the disulfide bond on 

either sides and two β-sheets (covering B7-B10 and B20-B23).  

The amino acid sequence of insulin is strongly conserved and 

varies only slightly between species. Bovine insulin differs 

from human in only three amino acid residues, 

and porcine insulin in one. Even insulin from some species of 

fish is similar enough to human to be clinically effective in 

humans. Insulin in some invertebrates is quite similar in 

sequence to human insulin, and has similar physiological 

effects. The strong homology seen in the insulin sequence of 

diverse species suggests that it has been conserved across much 

of animal evolutionary history. The C-peptide of proinsulin, 

however, differs much more among species; it is also a 

hormone, but a secondary one.  

Insulin is produced and stored in the body as a hexamer (a unit 

of six insulin molecules), while the active form is the monomer. 

The hexamer is about 36000 Da in size. The six molecules are 

linked together as three dimeric units to form symmetrical 

molecule. An important feature is the presence of zinc atoms 

https://en.wikipedia.org/wiki/Protein_dimer
https://en.wikipedia.org/wiki/Disulfide_bond
https://en.wikipedia.org/wiki/Disulfide_bond
https://en.wikipedia.org/wiki/Conserved_sequence
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(Zn2+) on the axis of symmetry, which are surrounded by three 

water molecules and three histidine residues at position B10.  

The hexamer is an inactive form with long-term stability, which 

serves as a way to keep the highly reactive insulin protected, 

yet readily available. The hexamer-monomer conversion is one 

of the central aspects of insulin formulations for injection. The 

hexamer is far more stable than the monomer, which is 

desirable for practical reasons; however, the monomer is a 

much faster-reacting drug because diffusion rate is inversely 

related to particle size. A fast-reacting drug means insulin 

injections do not have to precede mealtimes by hours, which in 

turn gives people with diabetes more flexibility in their daily 

schedules. Insulin can aggregate and 

form fibrillar interdigitated beta-sheets. This can cause 

injection amyloidosis, and prevents the storage of insulin for 

long periods. 

DEGRADATION 

Once an insulin molecule has docked onto the receptor and 

effected its action, it may be released back into the extracellular 

environment, or it may be degraded by the cell. The two 

primary sites for insulin clearance are the liver and 

the kidney. It is broken down by the enzyme, protein-disulfide 

reductase (glutathione), which breaks the disulphide bonds 

between the A and B chains. The liver clears most insulin 

during first-pass transit, whereas the kidney clears most of the 

insulin in systemic circulation. Degradation normally 

involves endocytosis of the insulin-receptor complex, followed 

by the action of insulin-degrading enzyme. An insulin 

molecule produced endogenously by the beta cells is estimated 

https://en.wikipedia.org/wiki/Fibrillar
https://en.wikipedia.org/wiki/Beta-sheet
https://en.wikipedia.org/wiki/Amyloidosis
https://en.wikipedia.org/wiki/Liver
https://en.wikipedia.org/wiki/Kidney
https://en.wikipedia.org/wiki/Protein-disulfide_reductase_(glutathione)
https://en.wikipedia.org/wiki/Protein-disulfide_reductase_(glutathione)
https://en.wikipedia.org/wiki/Endocytosis
https://en.wikipedia.org/wiki/Insulin-degrading_enzyme
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to be degraded within about one hour after its initial release into 

circulation (insulin half-life ~ 4–6 minutes). 

Medical uses 

Main article: Insulin (medication) 

Two vials of insulin. They have been given trade names, 

Actrapid (left) and NovoRapid (right) by the manufacturers. 

Biosynthetic human insulin (insulin human rDNA, INN) for 

clinical use is manufactured by recombinant DNA technology. 

Biosynthetic human insulin has increased purity when 

compared with extractive animal insulin, enhanced purity 

reducing antibody formation. Researchers have succeeded in 

introducing the gene for human insulin into plants as another 

method of producing insulin ("biopharming") in safflower. 

This technique is anticipated to reduce production costs. 

Several analogs of human insulin are available. These insulin 

analogs are closely related to the human insulin structure, and 

were developed for specific aspects of glycemic control in 

terms of fast action (prandial insulins) and long action (basal 

insulins). The first biosynthetic insulin analog was developed 

for clinical use at mealtime (prandial insulin), Humalog 

(insulin lispro), it is more rapidly absorbed after subcutaneous 

injection than regular insulin, with an effect 15 minutes after 

injection. Other rapid-acting analogues are NovoRapid and 

Apidra, with similar profiles. All are rapidly absorbed due to 

amino acid sequences that will reduce formation of dimers and 

hexamers (monomeric insulins are more rapidly absorbed). 

https://en.wikipedia.org/wiki/Biological_half-life
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Fast acting insulins do not require the injection-to-meal interval 

previously recommended for human insulin and animal 

insulins. The other type is long acting insulin; the first of these 

was Lantus (insulin glargine). These have a steady effect for an 

extended period from 18 to 24 hours. Likewise, another 

protracted insulin analogue (Levemir) is based on a fatty acid 

acylation approach. A myristic acid molecule is attached to this 

analogue, which associates the insulin molecule to the 

abundant serum albumin, which in turn extends the effect and 

reduces the risk of hypoglycemia. Both protracted analogues 

need to be taken only once daily, and are used for type 1 

diabetics as the basal insulin. A combination of a rapid acting 

and a protracted insulin is also available, making it more likely 

for patients to achieve an insulin profile that mimics that of the 

body's own insulin release. Insulin is also used in many cell 

lines, such as CHO-s, HEK 293 or Sf9, for the manufacturing 

of monoclonal antibodies, virus vaccines, and gene therapy 

products. 

Insulin is usually taken as subcutaneous injections by single-

use syringes with needles, via an insulin pump, or by repeated-

use insulin pens with disposable needles. Inhaled insulin is also 

available in the U.S. market.  
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ORAL HYPOGLYCEMIC AGENTS 

Oral hypoglycemic agents (OHAs) are medications used to 

lower blood sugar, primarily for people with type 2 diabetes, 

by stimulating insulin production, increasing insulin 

sensitivity, or decreasing glucose absorption. Common classes 

include biguanides (like metformin), sulfonylureas (like 

glipizide), DPP-4 inhibitors (like sitagliptin), and SGLT2 

inhibitors (like dapagliflozin). These drugs work in different 

ways to help control blood glucose levels, and are often used 

with diet and exercise plans.  

MECHANISM OF ACTION: 

Stimulate insulin production: Some drugs cause the pancreas to 

release more insulin.  

Increase insulin sensitivity: Others make the body's cells more 

responsive to the insulin it already produces.  

Decrease glucose absorption: Some medications work by 

reducing the amount of glucose absorbed from the intestines.  

Reduce glucose output: Certain drugs decrease the amount of 

glucose produced by the liver.  

Increase glucose excretion: Some may increase the amount of 

glucose excreted in the urine.  
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COMMON CLASSES OF ORAL HYPOGLYCEMIC 

AGENTS 

Biguanides: Metformin is the most common example. 

Sulfonylureas: Examples include glipizide, glyburide, and 

glimepiride. 

Meglitinides: Repaglinide and nateglinide are examples. 

Thiazolidinediones (TZDs): Rosiglitazone and pioglitazone are 

in this class. 

DPP-4 inhibitors: Sitagliptin, saxagliptin, and linagliptin are 

examples. 

SGLT2 inhibitors: Examples include dapagliflozin and 

canagliflozin. 

Alpha-glucosidase inhibitors: Acarbose and miglitol are in this 

group.  

Important considerations 

These medications are not a cure for diabetes but help manage 

it alongside lifestyle changes.  

Your doctor will determine the right medication and dosage for 

you.  
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Follow your doctor's instructions on when and how to take the 

medication, and avoid skipping meals unless advised.  

It is possible to use multiple OHAs together to control blood 

sugar. 

Chemical classes of oral hypoglycemic agents 

Biguanides: The most common drug in this class is metformin. 

Sulfonylureas: Examples include glipizide, glyburide, and 

glimepiride. 

Meglitinides: Examples include repaglinide and nateglinide. 

Thiazolidinediones (TZDs): Examples include rosiglitazone 

and pioglitazone. 

Alpha-glucosidase inhibitors: Examples include acarbose, 

miglitol, and voglibose. 

Dipeptidyl peptidase-IV (DPP-4) inhibitors: These are a newer 

class of oral agents that work by inhibiting the DPP-4 enzyme. 

Sodium-glucose cotransporter-2 (SGLT2) inhibitors: These 

medications work by inhibiting the SGLT2 protein in the 

kidneys, which leads to glucose being excreted in the urine. 

Other oral classes: This includes bile acid sequestrants and 

dopamine agonists. 
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Sulfonylureas are the most widely used drugs for the treatment 

of type 2 diabetes and appear to function by stimulating insulin 

secretion. The net effect is increased responsiveness of ß-cells 

(insulin secreting cells located in the pancreas) to both glucose 

and non-glucose secretagogues, resulting in more insulin being 

released at all blood glucose concentrations. Sulfonylureas may 

also have extra-pancreatic effects, one of which is to increase 

tissue sensitivity to insulin, but the clinical importance of these 

effects is minimal. 

Pharmacokinetics – Sulfonylureas differ mainly in their 

potency & their duration of action. Glipizide, glyburide 

(glibenclamide), and glimepiride are so-called second-

generation sulfonylureas. They have a potency that allows them 

to be given in much lower doses. 

Those drugs with longer half-lives (particularly 

chlorpropamide, glyburide, and glimepiride) can be given once 

daily. This benefit may be counterbalanced by a substantially 

increased risk of hypoglycemia. 

Side Effects – Sulfonylureas are usually well tolerated. 

Hypoglycemia is the most common side effect and is more 

common with long-acting sulfonylureas. Patients recently 

discharged from hospital are at the highest risk for 

hypoglycemia. 

Patients should be cautioned about those settings in which 

hypoglycemia is most likely to occur. They are: 

After exercise or a missed meal. 
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When the drug dose is too high. 

With the use of longer-acting drugs (glyburide, 

chlorpropamide). 

In patients who are undernourished or abuse alcohol. 

In patients with impaired renal or cardiac function or inter-

current gastrointestinal disease. 

With concurrent therapy with salicylates, sulfonamides, fibric 

acid derivatives (such as gemfibrozil), and warfarin. 

After being in the hospital. 

Other, infrequent side effects that can occur with all 

sulfonylureas include nausea, skin reactions, and abnormal 

liver function tests. Weight gain can also occur unless the 

diabetic diet and exercise program are followed. 

Chlorpropamide has two unique effects: it can cause an 

unpleasant flushing reaction after alcohol ingestion and it can 

cause hyponatremia (low blood sodium), primarily by 

increasing the action of antidiuretic hormone. 

Clinical Use – Sulfonylureas usually lower blood glucose 

concentrations by about 20 percent. They are most likely to be 

effective in patients whose weight is normal or slightly 

increased. In contrast, insulin should be used in patients who 

are underweight, are losing weight, or are ketotic despite 

adequate caloric intake. 
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The choice of sulfonylurea is primarily dependent upon cost 

and availability, because their efficacy is similar. However, 

given the relatively high incidence of hypoglycemia in patients 

taking glyburide or chlorpropamide, shorter acting drugs 

should probably be used in elderly patients 

Repaglinide is a short-acting glucose-lowering drug recently 

approved by the Food and Drug Administration for therapy of 

type 2 diabetes alone or in combination with metformin. It is 

structurally different than sulfonylureas, but acts similarly by 

increasing insulin secretion. 

The clinical efficacy of repaglinide is similar to that of the 

sulfonylureas. The recommended starting dose is 0.5 mg before 

each meal for patients who have not previously taken oral 

hypoglycemic drugs. The maximum dose is 4 mg before each 

meal; the dose should be skipped if the meal is missed. 

Hypoglycemia is the most common adverse effect. 

Natiglinide (Starlix) is a very short-acting glucose lowering 

drug whose mode of action is similar to the sulfonylureas and 

is nearing approval by the FDA. A potential advantage of this 

drug is that it seems to have it’s effect on the first phase of 

insulin release rather than the late phase of insulin release. The 

first phase of insulin release is brisk, of short duration and 

occurs within minutes of ingesting food. It is this first phase of 

insulin release that is abnormal in early diabetes & can often be 

found in patients with impaired glucose tolerance prior to the 

onset of diabetes. The usual dose is 120 mg before meals. 
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Metformin has been used in Europe for over thirty years, and 

has been available in the United States since March 1995. It is 

effective only in the presence of insulin but, in contrast to 

sulfonylureas, it does not directly stimulate insulin secretion. 

Its major effect is to increase insulin action. 

How metformin increases insulin action is not known but it is 

known to affect many tissues. One important effect appears to 

be suppression of glucose output from the liver. 

Clinical Use – Metformin is most often used in patients with 

type 2 diabetes who are obese, because it promotes modest 

weight reduction or at least weight stabilization. This is in 

contrast to the increased appetite and weight gain often induced 

by insulin and sulfonylureas. 

Metformin typically lowers fasting blood glucose 

concentrations by approximately 20 percent, a response similar 

to that achieved with a sulfonylurea. 

Metformin given in combination with a sulfonylurea lowers 

blood glucose concentrations more than either drug alone. 

In addition to causing modest weight loss, metformin has two 

other advantages as compared with sulfonylureas. They are: 

It is less likely to cause hypoglycemia. 

It has prominent lipid-lowering activity, producing a 

significant reduction in serum triglyceride and free fatty acid 

concentrations, a small reduction in serum low-density 
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lipoprotein (LDL) cholesterol concentration, and an elevation 

in serum high-density lipoprotein (HDL) cholesterol 

concentration. 

There are, however, two disadvantages to metformin: the risk 

for lactic acidosis described below and its prominent 

gastrointestinal side effects. 

Pharmacokinetics – Metformin should be taken with meals and 

should be started at a low dose to avoid intestinal side effects. 

The dose can be increased slowly as necessary to a maximum 

of 2550 mg/day (850 mg TID). 

Side Effects – The most common side effects of metformin are 

gastrointestinal, including a metallic taste in the mouth, mild 

anorexia, nausea, abdominal discomfort, and diarrhea. These 

symptoms are usually mild, transient, and reversible after dose 

reduction or discontinuation of the drug. 

A rare problem is lactic acidosis, which may be fatal in as many 

as one-half of cases. The risk is much less than with another 

biguanide, phenformin, which was withdrawn from use in the 

United States in the 1970s because of this complication. 

Serious lactic acid accumulation usually occurs only in the 

presence of a predisposing conditions including: 

• Renal insufficiency. 

• Current liver disease or alcohol abuse. 

• Heart failure. 

• Past history of lactic acidosis. 

• Severe infection with decreased tissue perfusion. 
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• Hypoxic states 

• Serious acute illness 

• Hemodynamic instability 

• Age 80 years or more 

A potential drug interaction exists between metformin and 

cimetidine (Tagamet) resulting in an increase in metformin 

blood levels. This interaction could increase the risk of 

hypoglycemia in patients taking metformin plus a sulfonylurea 

or insulin, and could increase the risk of lactic acidosis in those 

with impaired renal function. These risks could increase now 

that cimetidine is available over-the-counter. Other H2-

blockers are less likely to cause this problem. 

The manufacturer also recommends discontinuing metformin 

for 48 hours after any radiologic procedure involving the 

administration of iodinated contrast material into the blood. 

The rationale for this recommendation is to avoid the potential 

for high plasma metformin concentrations if the patient 

develops contrast-induced acute renal failure 

The thiazolidinediones such as Avandia (Rosiglitazone) and 

Actos (Pioglitazone) reverse insulin resistance by acting on 

muscle, fat and to a lesser extent liver to increase glucose 

utilization and diminish glucose production. 

The mechanism by which the thiazolidinediones increase 

insulin action is not well understood but they may be acting by 

redistributing fat from the visceral compartment to the 

subcutaneous compartment. We know that visceral fat is 

associated with insulin resistance. 
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Efficacy – In one large study of 284 patients with type 2 

diabetes treated with Rezulin, the fall in mean fasting blood 

glucose concentration was significant but not dramatic over 12 

weeks; patients treated with placebo had a fall in blood glucose 

concentration of only 4 mg/dL. The HbA1c value in the 

troglitazone group fell from 8.6 to 8.1 percent. 

Thiazolidinediones are also effective when given in 

combination with metformin, although they are not currently 

approved for this purpose. 

Safety – There have been reports of severe liver injury in small 

numbers of patients receiving Rezulin and this product has now 

been removed from the market. Most cases of liver damage 

occured early in treatment with the drug and were reversible 

when it was stopped but there have been some deaths. The 

newer agents such as Actos and Avandia have a much lower 

incidence of this side effect. 

The alpha-glucosidase inhibitors include acarbose (Precose) & 

Miglitol (Glycet) and are available in the United States. They 

inhibit the upper gastrointestinal enzymes that converts dietary 

starch and other complex carbohydrates into simple sugars 

which can be absorbed. The result is to slow the absorption of 

glucose after meals. 

As in patients with type 2 diabetes, patients with type 1 diabetes 

have a reduction in the amplitude of glucose excursion and 

HbA1c and a possible reduction in nocturnal hypoglycemia 

with alpha-glucosidase inhibitors. 
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The main side effects of alpha-glucosidase inhibitors are 

flatulence and diarrhea. These symptoms are usually mild and 

do not necessitate cessation of therapy. 

 

CHLORPROPAMIDE 

 

Chlorpropamide (brand name Diabinese®) is an oral 

prescription medication in the sulfonylurea class used primarily 

with diet and exercise to manage blood sugar levels in adults 

with type 2 diabetes. It is not used for type 1 diabetes or diabetic 

ketoacidosis.  

Key Information 

Mechanism of Action: Chlorpropamide lowers blood sugar by 

stimulating the beta cells in the pancreas to produce and release 

more insulin. It also helps the body use the insulin more 

efficiently. 

Usage: Its primary use is in the treatment of type 2 diabetes 

mellitus (NIDDM). It has also been found to have an 

antidiuretic effect in certain forms of diabetes insipidus, though 

its use for this purpose is limited by the risk of hypoglycemia. 
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Dosage/Administration: It is usually taken shortly before or 

with the first main meal of the day (typically breakfast). 

Side Effects and Warnings: A significant risk associated with 

chlorpropamide is hypoglycemia (low blood sugar), which can 

be severe. This risk is heightened in the elderly, malnourished 

individuals, and when combined with alcohol or other anti-

diabetic medications. It can also cause hepatotoxicity (liver 

problems) in some cases. 

Duration of Action: Chlorpropamide is a long-acting 

sulfonylurea, which contributes to its higher risk of prolonged 

hypoglycemia compared to some other diabetes medications. 

Modern Use: Due to its long duration of action and associated 

risks, such as increased risk of retinopathy (in certain contexts) 

and severe hypoglycemia, it is often not a first-line treatment 

option today, with newer medications being preferred.  

For detailed prescribing information, side effects, and 

warnings, consult a healthcare provider or authoritative 

resources like Drugs.com or MedlinePlus. 
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BIGUANIDES 

 

Biguanides are a class of oral antidiabetic drugs, with 

metformin being the most common example, used to manage 

Type 2 diabetes by lowering blood sugar. They work by 

reducing glucose production in the liver and improving insulin 

sensitivity. Biguanides are also prescribed for other conditions 

like Polycystic Ovary Syndrome (PCOS) and gestational 

diabetes.  

How they work 

Lower blood sugar: They decrease glucose production by the 

liver and improve the body's sensitivity to insulin, helping to 

control blood glucose levels.  

Mechanism: Many studies support the hypothesis that they 

inhibit mitochondrial complex I, which creates an energy stress 

that activates compensatory responses.  
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Other activities: Biguanides have also been investigated for 

other therapeutic properties, including anticancer, antimalarial, 

and antiviral activities.  

USES 

Type 2 Diabetes: This is the primary use for biguanides, 

helping to manage blood sugar levels in conjunction with diet 

and exercise. 

Polycystic Ovary Syndrome (PCOS): They can be used off-

label to manage insulin resistance associated with PCOS. 

Gestational Diabetes: Biguanides are also prescribed for this 

condition.  

Important considerations 

Lactic Acidosis: A serious but rare side effect is lactic acidosis. 

Symptoms include unusual muscle pain, nausea, vomiting, 

sleepiness, and difficulty breathing. Immediate medical 

attention is required if these occur.  

Alcohol: Alcohol consumption should be avoided while taking 

biguanides, notes Osmosis.  

Medication adherence: Follow the prescribing doctor's 

instructions on how and when to take the medication. For 

example, immediate-release tablets are typically taken twice 

daily with meals, while extended-release tablets are often taken 

once daily with the evening meal. 
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METFORMIN 

 

Metformin (brand name Glucophage, among others) is an oral 

prescription medication in the biguanide class primarily used 

as a first-line treatment for type 2 diabetes. It helps the body 

control blood sugar levels by improving insulin sensitivity and 

reducing glucose production in the liver.  

Key Information 

Primary Use: Metformin is the most common medication for 

managing high blood sugar levels in adults and children (ages 

10 and older) with type 2 diabetes, often in conjunction with 

diet and exercise. 

Mechanism: It works by decreasing the amount of sugar made 

by the liver and absorbed by the intestines, and by increasing 

the body's response to its own insulin. 

Formulations: It is available as immediate-release and 

extended-release oral tablets, a liquid solution, and a powder 

for oral suspension.  
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Common Side Effects 

Most people tolerate metformin well, but side effects can occur, 

particularly when first starting the medication. These often 

lessen over time. Common side effects include:  

• Diarrhea 

• Nausea or vomiting 

• Stomach ache 

• Loss of appetite 

• A metallic taste in the mouth  

Long-term use can lead to a vitamin B12 deficiency, so regular 

monitoring may be recommended by a doctor.  

Serious, but Rare, Side Effects 

A very rare, but serious, risk is lactic acidosis, a dangerous 

buildup of lactic acid in the bloodstream. This risk is higher in 

individuals with pre-existing conditions like advanced kidney 

disease, liver disease, or heart failure, or in cases of heavy 

alcohol consumption.  

Administration and Precautions 

Metformin is typically taken with meals (often the evening 

meal) to help reduce gastrointestinal side effects. 

Dosing varies by individual and condition; a doctor will 

determine the appropriate amount. 
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Regular kidney function assessments are necessary while 

taking metformin. 

Metformin does not treat type 1 diabetes, as individuals with 

this condition cannot produce insulin.  

For more information on specific side effects or how to take the 

medication, consult a healthcare provider or a reliable source 

like the NHS website on metformin or Mayo Clinic's drug 

information page. 

THIAZOLIDINEDIONES 

 

Thiazolidinediones (TZDs), also known as glitazones, are a 

class of drugs primarily used to treat type 2 diabetes by 

improving insulin sensitivity. They work by activating the 

peroxisome proliferator-activated receptor gamma (PPAR-γ), 

which helps the body use insulin more effectively. While they 

are effective for managing blood sugar, common side effects 

include weight gain, edema, and an increased risk of heart 

failure in certain patients, and they should be used with caution 

in those with a history of heart disease. Examples of TZDs 

include pioglitazone and rosiglitazone.  
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How they work 

Improve insulin sensitivity: TZDs increase the body's 

sensitivity to insulin, which is their main mechanism of action 

for managing blood sugar.  

Target insulin resistance: They directly address insulin 

resistance, a key feature of type 2 diabetes, by activating the 

PPAR-γ receptor, primarily in fat cells.  

Regulate gene expression: Activation of the receptor leads to 

changes in gene expression that improve glucose and lipid 

metabolism.  

Benefits 

Glycemic control: They help lower blood sugar levels in adults 

with type 2 diabetes.  

Potential for other conditions: Research is exploring their use 

for other insulin-resistant conditions, like polycystic ovary 

syndrome.  

Side effects 

Edema, Weight gain, Heart failure:  

Other concerns:  

Medications 

Pioglitazone: An example currently in use. 

Rosiglitazone: Another example that has been used. 

Troglitazone: This drug was used but is no longer on the market 

due to safety concerns. 
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