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1. a)  Discuss in detail scope of pharmacology. 
➢ Ans. The scope of pharmacology is vast and encompasses various aspects related to the study 

of drugs and their effects on living organisms.  
➢ Pharmacology is a branch of biomedical science that focuses on understanding how chemicals 

interact with biological systems, including humans, animals, and even plants.  
➢ It plays a crucial role in the development, discovery, and effective use of medications for the 

treatment and prevention of diseases.  the scope of pharmacology in detail. 
 
 
 

1. Drug Discovery and Development:  
➢ One of the primary areas of focus in pharmacology is the discovery and development of 

new drugs.  
➢ This involves the identification and synthesis of chemical compounds, followed by 

rigorous testing in laboratories and animal models to determine their potential therapeutic 
effects.  

➢ Pharmacologists work closely with medicinal chemists and other scientists to optimize the 
properties of a drug candidate and ensure its safety and efficacy before it can progress to 
clinical trials. 

2. Pharmacokinetics:  
➢ Pharmacokinetics is the study of how drugs are absorbed, distributed, metabolized, and 

eliminated by the body.  
➢ Pharmacologists investigate the processes 

involved in drug absorption, bioavailability, 
distribution within tissues and organs, 
metabolism by enzymes, and excretion 
through urine or feces. 

➢ Pharmacokinetics helps determine the dosage 
regimens, drug interactions, and the 
appropriate administration routes for optimal 
therapeutic outcomes. 
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3. Pharmacodynamics:  
➢ Pharmacodynamics focuses on how drugs exert their effects on the body at the molecular, 

cellular, and systemic levels.  
➢ It involves studying drug-receptor interactions, signal transduction pathways, and the 

resulting physiological and biochemical responses.  
➢ Pharmacologists investigate the relationship between drug concentration and its 

pharmacological effect, including the dose-response relationship, potency, and efficacy of 
drugs. This knowledge aids in determining the therapeutic actions and potential side 
effects of drugs. 

 

 

 

 

 

 

 
4. Clinical Pharmacology:  

➢ Clinical pharmacology is the application of pharmacological principles to patient care and 
involves studying drug responses and variability among individuals.  

➢ It includes conducting clinical trials to assess drug safety and efficacy in human 
populations, determining optimal dosage regimens, and monitoring drug interactions and 
adverse effects in patients.  

➢ Clinical pharmacologists work in collaboration with physicians and other healthcare 
professionals to ensure rational drug use and personalized treatment approaches. 

 
5. Toxicology:  

➢ Pharmacology also encompasses toxicology, which focuses on the adverse effects of drugs 
and other chemical substances on living organisms.  

➢ Toxicologists investigate the mechanisms of toxicity, identify potential hazards, and assess 
the risks associated with drug exposure.  

➢ They play a crucial role in preclinical and clinical safety evaluations, providing essential 
data for regulatory agencies to determine the safety profiles of drugs and other chemicals. 

 
6. Pharmacogenomics and Personalized Medicine:  

➢ Pharmacogenomics combines pharmacology and genomics to study how an individual's 
genetic makeup influences drug response.  

➢ By identifying genetic variants that impact drug metabolism, efficacy, or toxicity, 
pharmacologists can personalize drug treatments for improved therapeutic outcomes.  

➢ Genetic variations can help optimize drug selection, dosage adjustments, and minimize the 
risk of adverse drug reactions. 
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7. Pharmaceutical Industry and Regulatory Affairs:  

➢ Pharmacologists play a crucial role in the pharmaceutical industry, working in drug 
discovery and development, clinical research, pharmacovigilance, and regulatory affairs.  

➢ They collaborate with multidisciplinary teams to bring new drugs to market, ensuring 
adherence to regulatory guidelines and conducting post-marketing surveillance to monitor 
drug safety and effectiveness. 

 
8. Education and Research:  

➢ Pharmacology has a significant role in education and research. Pharmacologists contribute 
to training future healthcare professionals by teaching pharmacology courses and 
conducting research to advance scientific knowledge.  

➢ Their research efforts involve investigating novel drug targets, exploring drug 
mechanisms, studying disease pathophysiology, and developing innovative therapeutic 
approaches. 

 
b) Define and explain both phases of drug metabolism.  
Ans. The metabolism of drugs refers to the process by which they are broken down and transformed 
into different compounds in the body. It involves two main phases: Phase I metabolism and Phase II 
metabolism. Let's explore each phase in more detail: 
 
1. Phase I Metabolism: 
➢ Phase I metabolism is the initial step in drug metabolism, where chemical reactions primarily 

aim to introduce or unmask functional groups on the drug molecule.  
➢ The main purpose of Phase I reactions is to make the drug more polar and water-soluble, 

facilitating its elimination from the body.  
➢ These reactions typically involve oxidation, reduction, and hydrolysis. 

 
a. Oxidation:  
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➢ Oxidative reactions are the most common Phase I reactions.  
➢ They are catalyzed by enzymes called cytochrome P450 (CYP) enzymes, which add an 

oxygen molecule to the drug, resulting in the formation of metabolites with increased 
polarity.  

➢ The CYP enzymes are primarily located in the liver and are responsible for the metabolism 
of a wide range of drugs. 

 
b. Reduction:  

➢ Reduction reactions involve the addition of electrons to the drug molecule, resulting in a 
decrease in its reactivity.  

➢ Reductive metabolism can occur in various tissues, including the liver, intestine, and 
lungs.  

➢ This process is generally less common than oxidation but still plays a significant role in 
drug metabolism. 

 
c. Hydrolysis:  

➢ Hydrolytic reactions involve the addition of water molecules to the drug, leading to the 
formation of metabolites.  

➢ These reactions can occur in various tissues and are catalyzed by enzymes known as 
hydrolases. 

 
The products of Phase I metabolism are often intermediate metabolites that may still retain some 
pharmacological activity. These metabolites can undergo further metabolism in Phase II reactions. 
 
2. Phase II Metabolism: 
➢ Phase II metabolism involves conjugation reactions, where the intermediate metabolites 

from Phase I reactions are further modified by combining them with endogenous compounds.  
➢ The resulting conjugates are generally more polar and water-soluble than the parent drug or 

Phase I metabolites.  
➢ This increased polarity aids in the efficient excretion of the drug from the body. 

 
The major types of Phase II reactions include: 
 
a. Glucuronidation:  

➢ This is the most common Phase II reaction. Glucuronic acid, derived from glucose, is 
attached to the drug or its Phase I metabolite by the enzyme UDP-glucuronosyltransferase 
(UGT).  

➢ The resulting glucuronide conjugate is highly polar and readily excreted in urine or bile. 
 
b. Sulfation:  

➢ In this reaction, a sulfate group derived from 3'-phosphoadenosine-5'-phosphosulfate 
(PAPS) is added to the drug molecule.  

➢ Sulfotransferase enzymes catalyze this reaction, and the resulting sulfate conjugate is 
usually eliminated through urine. 

 
c. Methylation:  
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➢ Methylation reactions involve the addition of a methyl group (CH3) to the drug molecule.  
➢ These reactions are catalyzed by enzymes such as catechol-O-methyltransferase (COMT) 

or thiopurine methyltransferase (TPMT). 
 
Other Phase II reactions include acetylation, amino acid conjugation, and glutathione conjugation. 
 
Phase II metabolism is typically considered detoxification because the conjugation reactions 
increase the water solubility of the drug, reducing its ability to interact with target receptors or 
undergo further metabolism. The conjugated metabolites are eventually eliminated from the body 
via urine or bile. 
 
It's important to note that drug metabolism can vary significantly between individuals due to genetic 
factors, drug-drug interactions, and the overall health status of the individual. 
 

 
2. a) Write short note on receptor theories and classification of receptors.  

Ans: Note on Receptor Theories and Classification of Receptors 
➢ Receptor theories and the classification of receptors play a crucial role in understanding how 

cells and organisms interact with their environment.  
➢ Receptors are specialized proteins or other molecules located on the surface or within cells 

that recognize and bind specific ligands, such as hormones, neurotransmitters, or drugs.  
➢ These binding events initiate a series of cellular responses that ultimately affect various 

physiological processes. 
 
Receptor Theories: 
1. Lock-and-Key Theory: This theory proposes that receptors have specific binding sites that 

perfectly fit the shape of their corresponding ligands, similar to a lock and key. The binding of the 
ligand to the receptor triggers a cellular 
response. 

 

 

 

 

 

 

 



PHARMACOLOGY – I MODEL PAPER 

www.pharmacyindia.org |    pharmacyindia24@gmail.com |    8171313561 8006781759 

 Download PHARMACY INDIA App from Google Play store 

2. Induced Fit Theory: According to this theory, the binding of a ligand induces a conformational 
change in the receptor, leading to the activation of downstream signaling pathways. It suggests 
that the receptor's shape is not rigid, but rather flexible and adaptable to accommodate the ligand. 

 

 

 
 
 
 
 
Classification of Receptors: 
1. Cell-Surface Receptors: 
   a. G protein-coupled receptors (GPCRs): GPCRs are the largest family of cell-surface receptors. They 
are involved in numerous physiological processes and play a critical role in signal transduction. 
Examples include adrenergic receptors and dopamine receptors. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   b. Ion channels:  

These receptors allow the flow of ions across the cell membrane, thereby influencing the 
electrical properties of cells. Examples include ligand-gated ion channels like the nicotinic 
acetylcholine receptor. 

 
d. Enzyme-linked receptors:  

These receptors possess an intrinsic enzymatic activity or are associated with enzymes upon 
activation. They participate in various signaling pathways. The insulin receptor and epidermal 
growth factor receptor (EGFR) are examples of enzyme-linked receptors. 
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2. Intracellular Receptors: 
➢ Intracellular receptors are located inside the cell, typically in the cytoplasm or nucleus.  
➢ They directly bind to ligands that are able to cross the cell membrane, such as steroid 

hormones. Once activated, they translocate to the nucleus and influence gene expression.  
➢ Examples include the estrogen receptor and glucocorticoid receptor. 

 
2.b) Define therapeutic index. Explain factors modifying drug action  
Ans: Therapeutic Index: 
The therapeutic index is a pharmacological concept that quantifies the relative safety and efficacy of 
a drug. It is a ratio that compares the dose required to produce a therapeutic effect (therapeutic dose) 
to the dose at which toxic effects start to occur (toxic dose). The therapeutic index provides a measure 
of the drug's margin of safety and helps determine the dosage range within which a drug can be used 
safely and effectively. 
 
The formula for calculating the therapeutic index is: 
 

Therapeutic Index = Toxic Dose (TD50) / Therapeutic Dose (ED50) 
 
Factors Modifying Drug Action: 
 
1. Pharmacokinetic Factors: 
➢ Absorption: The rate 

and extent to which a 
drug is absorbed into 
the bloodstream can 
affect its action. 
Factors such as the 
route of 
administration, drug 
formulation, and 
gastrointestinal 
conditions can 
influence drug 
absorption. 

➢ Distribution: The 
drug's distribution 
throughout the body 
can be influenced by 
factors such as plasma 
protein binding, 
tissue binding, and the blood-brain barrier. These factors affect the drug's concentration at the 
site of action. 

➢ Metabolism: Drug metabolism, primarily occurring in the liver, can alter the drug's action. 
Enzyme induction or inhibition, genetic variations, and drug interactions can modify the drug's 
metabolism. 
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➢ Excretion: Elimination of drugs through urine, feces, or breath can affect drug action. Factors 
such as renal function, liver function, and drug interactions can impact drug excretion. 
 

2. Pharmacodynamic Factors: 
➢ Receptor Interaction: Drugs exert their effects by interacting with specific receptors in the 

body. Factors that affect receptor binding, such as drug affinity, efficacy, and receptor density, 
can modify the drug's action. 

➢ Signal Transduction: After binding to receptors, drugs initiate intracellular signaling 
pathways that mediate their effects. Factors influencing signal transduction, including second 
messengers, enzymes, and feedback mechanisms, can modify drug action. 

➢ Drug Sensitivity: Individual variations in drug sensitivity can occur due to genetic factors, 
age, sex, body weight, or underlying health conditions. These factors can influence the 
intensity and duration of drug effects. 

 
3. Environmental Factors: 
➢ Drug Interactions: Concomitant use of multiple drugs can lead to drug-drug interactions, 

altering the action of individual drugs. These interactions can affect drug absorption, 
metabolism, distribution, or excretion. 

➢ Diet and Lifestyle: Certain foods, beverages, or dietary habits can interact with drugs, 
affecting their absorption or metabolism. Smoking, alcohol consumption, and exercise can also 
modify drug action through various mechanisms. 

➢ Environmental Exposures: Environmental factors, such as pollutants, toxins, or other drugs, 
can interact with a drug and modify its action. 

 
4. Patient-related Factors: 
➢ Age: Drug action can be influenced by age-related changes in pharmacokinetics and 

pharmacodynamics. For example, pediatric or geriatric patients may have altered drug 
metabolism or increased sensitivity to certain drugs. 

➢ Genetics: Genetic variations can affect drug metabolism, receptor structure, or drug transport 
mechanisms, leading to differences in drug action among individuals. 

➢ Disease State: Underlying health conditions or diseases can modify drug action. Organ 
dysfunction, altered physiological states, or changes in protein binding can affect drug 
pharmacokinetics and pharmacodynamics. 

 
It is important to consider these factors when prescribing or administering drugs to optimize 
therapeutic outcomes while minimizing adverse effects. 
 

3. a) Discuss the different phases of clinical trials 
 
Ans: Clinical trials are an essential part of the drug development process. They involve rigorous 
scientific investigation to evaluate the safety, efficacy, and potential side effects of new medical 
interventions, such as drugs, vaccines, or medical devices.  
Clinical trials are typically divided into several phases, each serving a specific purpose and building 
upon the findings of the previous phase. Let's discuss the different phases of clinical trials: 
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1. Phase 0 (Exploratory Trials): 
➢ Phase 0 trials, also known as exploratory trials or microdosing studies, involve administering 

a very low dose of the investigational drug to a small number of participants, usually 10-15 
individuals.  

➢ The primary objective of this phase is to gather initial data on how the drug behaves in the 
human body, its pharmacokinetics (absorption, distribution, metabolism, and elimination), 
and whether it reaches the intended target.  

➢ These trials are not designed to assess therapeutic efficacy but aim to provide early insights 
into the drug's behavior. 

 
2. Phase 1 (First-in-Human Trials): 
➢ Phase 1 trials are the initial step in assessing the safety and tolerability of the investigational 

drug in humans.  
➢ They usually involve a small number of healthy volunteers or individuals with the condition 

the drug intends to treat. The focus is on determining the drug's dosage range, identifying any 
side effects, and evaluating its pharmacokinetics and pharmacodynamics (how the drug 
interacts with the body).  

➢ These trials help researchers establish a safe starting dose for subsequent studies. 
 
3. Phase 2 (Therapeutic Exploratory Trials): 
➢ Phase 2 trials involve a larger number of participants, typically ranging from tens to hundreds 

of individuals.  
➢ They aim to further evaluate the safety and effectiveness of the drug for a specific condition 

or disease.  
➢ Researchers closely monitor participants to determine optimal dosage, assess the drug's 

efficacy, and identify potential adverse effects.  
➢ Phase 2 trials also provide valuable information about how the drug compares to existing 

treatments or placebos, helping researchers decide whether to proceed to larger-scale trials. 
 
4. Phase 3 (Therapeutic Confirmatory Trials): 
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➢ Phase 3 trials are conducted on a much larger scale and involve hundreds to thousands of 
participants.  

➢ They are designed to confirm the drug's efficacy, monitor side effects, and collect additional 
information on its risks and benefits.  

➢ These trials often include a control group receiving a placebo or the current standard 
treatment, allowing for direct comparison.  

➢ Phase 3 trials provide robust evidence to support the submission of a New Drug Application 
(NDA) or Biologics License Application (BLA) to regulatory authorities for approval. 

 
5. Phase 4 (Post-Marketing Trials): 
➢ Phase 4 trials occur after regulatory approval and involve monitoring the drug's long-term 

safety and effectiveness in larger populations.  
➢ They aim to identify rare or long-term side effects that may not have been apparent during 

earlier phases.  
➢ Phase 4 trials also assess the drug's use in different patient populations, potential drug 

interactions, and optimal dosing strategies.  
➢ The findings from these trials can lead to modifications in prescribing guidelines or additional 

safety warnings. 

 
3.b) Define and classify neurotransmitters along with their action. 

 Ans: Neurotransmitters are chemical substances that are synthesized and released by neurons in the 
nervous system. They play a crucial role in transmitting signals between neurons, allowing for 
communication and coordination of various functions in the body. Neurotransmitters can be classified 
into several categories based on their chemical structure and functions. Here are some common 
neurotransmitters and their classifications: 

1. Amino Acid Neurotransmitters: 

➢ Gamma-aminobutyric acid (GABA): It is the primary inhibitory neurotransmitter in the central 
nervous system (CNS), helping to regulate neuronal excitability. 

➢ Glutamate: It is the main excitatory neurotransmitter in the CNS and plays a vital role in learning, 
memory, and synaptic plasticity. 

2. Biogenic Amine Neurotransmitters: 

➢ Dopamine: It is involved in reward-motivated behavior, movement control, and emotional 
responses. 

➢ Serotonin: It regulates mood, appetite, sleep, and other physiological functions. 
➢ Norepinephrine (noradrenaline): It is involved in the "fight-or-flight" response and modulates 

attention and arousal. 
➢ Epinephrine (adrenaline): It functions as both a neurotransmitter and a hormone, playing a 

role in stress response. 

3. Acetylcholine (ACh): 
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   It is a neurotransmitter that plays a crucial role in neuromuscular transmission, cognitive functions, 
and autonomic nervous system regulation. 

4. Neuropeptides: 

   These are short chains of amino acids that act as neurotransmitters. Examples include substance P, 
endorphins, and oxytocin. They are involved in pain perception, emotions, and social bonding. 

5. Gasotransmitters: 

   These are small gas molecules that act as neurotransmitters. Examples include nitric oxide (NO) and 
carbon monoxide (CO). They regulate various physiological processes, including blood vessel dilation 
and neurotransmitter release. 

 
4. a) Define terms with example:  

       i) Parasympathomimetics 
       ii) Parasympatholytics  
       iii) Sympathornimetics 
       iv) Sympatholytics 
Ans:  

i. Parasympathomimetics: 
➢ Parasympathomimetic refers to a substance or drug that mimics the effects of the 

parasympathetic nervous system.  
➢ The parasympathetic nervous system is responsible for regulating various involuntary 

functions in the body, such as slowing heart rate, constricting pupils, stimulating 
digestion, and promoting rest and relaxation. 

➢ Parasympathomimetic substances work by binding to and activating the receptors in 
the body that are typically activated by the neurotransmitter acetylcholine, which is 
the primary neurotransmitter of the parasympathetic nervous system.  

➢ By doing so, they enhance or mimic the effects of acetylcholine, leading to increased 
parasympathetic activity. 

 

 

 

 

 

➢ An example of a parasympathomimetic drug is pilocarpine. Pilocarpine is a medication 
used to treat conditions such as glaucoma and xerostomia (dry mouth).  

➢ It acts by stimulating the muscarinic receptors in the body, which are predominantly 
activated by the parasympathetic nervous system. By stimulating these receptors, 
pilocarpine increases salivation, promotes constriction of the pupils, and can lower 
intraocular pressure in the eye, thus alleviating symptoms associated with glaucoma. 
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ii. Parasympatholytics:  

➢ Parasympatholytic refers to a substance or medication that inhibits or blocks the 
activity of the parasympathetic nervous system.  

➢ It acts by blocking the action of acetylcholine, a neurotransmitter responsible for 
regulating involuntary bodily functions such as digestion, salivation, and pupil 
constriction. 

➢ Atropine is a common example of a parasympatholytic drug, used in medical settings 
to dilate pupils, reduce secretions, and increase heart rate in certain situations, such 
as during surgery or to treat bradycardia. 

 
iii. Sympathomimetics: 

➢ Sympathomimetics are a class of drugs that mimic the effects of the sympathetic 
nervous system, which is responsible for the "fight or flight" response.  

➢ These drugs bind to adrenergic receptors, activating them and producing 
physiological responses similar to those seen during stress or excitement.  

➢ Sympathomimetics typically increase heart rate, blood pressure, and respiratory rate, 
while also promoting bronchodilation and pupil dilation. 

➢ One example of a sympathomimetic is epinephrine, also known as adrenaline.  
➢ It is used in emergency situations to treat severe allergic reactions (anaphylaxis) and 

cardiac arrest, as it rapidly increases blood pressure and stimulates the heart. 
Sympathomimetics have diverse medical applications, including in asthma, shock, and 
certain eye disorders. 

 
iv. Sympatholytics: 

➢ Sympatholytics, also known as adrenergic antagonists, are a class of drugs that inhibit 
or block the effects of the sympathetic nervous system, which is responsible for the 
"fight or flight" response.  

➢ These medications work by binding to adrenergic receptors, thereby reducing the 
activity of norepinephrine and epinephrine, the main neurotransmitters involved in 
sympathetic stimulation.  

➢ This leads to a decrease in heart rate, blood pressure, and constriction of blood vessels. 
One example of a sympatholytic drug is propranolol, a non-selective beta-adrenergic 
antagonist used to treat conditions such as hypertension, angina, and certain cardiac 
arrhythmias. It is also prescribed for anxiety disorders, migraine prevention, and 
essential tremors. 

 
4.b) Explain drugs used in myasthenia gravis and glaucoma  
ans:  
Overview of the drugs commonly used in the treatment of myasthenia gravis and glaucoma. 
 
1. Myasthenia Gravis: 
✓ Myasthenia gravis (MG) is an autoimmune disorder that affects the neuromuscular 

junction, leading to muscle weakness and fatigue.  
✓ The primary goal of treatment is to improve muscle strength and reduce symptoms. 

The following drugs are commonly used: 
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a. Acetylcholinesterase Inhibitors:  
➢ These drugs help increase the concentration of acetylcholine, a neurotransmitter 

involved in muscle contractions.  
➢ By inhibiting the enzyme acetylcholinesterase, which breaks down acetylcholine, 

these medications improve muscle strength.  
➢ Examples include pyridostigmine and neostigmine. 

 
b. Immunosuppressants:  

➢ MG is an autoimmune disorder, immunosuppressive drugs are used to suppress 
the abnormal immune response.  

➢ Commonly prescribed immunosuppressants for MG include prednisone, 
azathioprine, mycophenolate mofetil, and methotrexate.  

➢ These medications help reduce the production of antibodies that attack the 
neuromuscular junction. 

 
c. Monoclonal Antibodies:  

Rituximab, a monoclonal antibody, is sometimes used in severe or refractory cases of MG. 
It targets and depletes B cells, which are responsible for producing the harmful antibodies. 

 
d. Immunoglobulin Therapy:  

Intravenous immunoglobulin (IVIG) or plasma exchange may be used in acute 
exacerbations or as a short-term treatment to rapidly improve muscle strength. IVIG 
provides temporary passive immunity, and plasma exchange removes circulating 
antibodies. 

 
2. Glaucoma: 
➢ Glaucoma refers to a group of eye conditions characterized by damage to the optic 

nerve, often associated with increased intraocular pressure.  
➢ The aim of treatment is to lower intraocular pressure and prevent further optic nerve 

damage. Here are some common drugs used: 
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a. Prostaglandin Analogs: These eye drops are often the first-line treatment for glaucoma. 
Examples include latanoprost, bimatoprost, and travoprost. They help increase the 
outflow of aqueous humor (fluid inside the eye) and reduce intraocular pressure. 
 
b. Beta Blockers: Eye drops containing beta blockers, such as timolol or betaxolol, are 
commonly used in glaucoma treatment. They decrease aqueous humor production, 
leading to a reduction in intraocular pressure. 

 
c. Carbonic Anhydrase Inhibitors: These drugs, available as eye drops (dorzolamide and 
brinzolamide) or oral medications (acetazolamide and methazolamide), reduce intraocular 
pressure by decreasing the production of aqueous humor. 
 
d. Alpha Agonists: Brimonidine is an alpha-2 agonist available as an eye drop. It reduces 
aqueous humor production and increases fluid drainage, thereby lowering intraocular 
pressure. 
 
e. Miotic Agents: Pilocarpine is an example of a miotic agent that causes constriction of the 
pupil and improves fluid drainage from the eye. However, it is less commonly used nowadays 
due to its side effects. 
 
Both myasthenia gravis and glaucoma require individualized treatment plans, and the specific 
medications prescribed may vary based on the severity of the condition and individual patient 
factors. It's crucial to consult with a healthcare professional for an accurate diagnosis and 
appropriate treatment. 

 
5. a) Write name of neurotransmitters of CNS along with their action. 

Ans: Here are some of the major neurotransmitters of the central nervous system (CNS) along with 
their general actions: 
 
1. Acetylcholine (ACh): ACh is involved in various functions, including muscle contraction, learning, 
memory, and attention. It is associated with both excitatory and inhibitory actions, depending on the 
specific receptors it binds to. 
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2. Glutamate: Glutamate is the primary excitatory neurotransmitter in the CNS. It is involved in many 
aspects of brain function, including synaptic plasticity, learning, and memory formation. 
 
3. Gamma-aminobutyric acid (GABA): GABA is the primary inhibitory neurotransmitter in the CNS. 
It helps regulate neuronal excitability and plays a crucial role in controlling anxiety, sleep, and overall 
neural balance. 
 
4.Dopamine: Dopamine is involved in various brain functions, including reward-motivated behavior, 
motor control, and emotional regulation. It plays a key role in the brain's reward system and is 
associated with pleasure and reinforcement. 
 
5.Serotonin: Serotonin is involved in the regulation of mood, sleep, appetite, and cognitive functions. 
It plays a role in maintaining emotional well-being and has been implicated in various mood 
disorders, such as depression and anxiety. 
 
6.Noradrenaline (norepinephrine): Noradrenaline is involved in the regulation of arousal, attention, 
and mood. It is associated with the "fight or flight" response and plays a role in stress responses and 
alertness. 
 
7.Histamine: Histamine acts as a neurotransmitter in the CNS and is involved in regulating 
wakefulness, attention, and cognitive processes. It also plays a role in allergic reactions and 
inflammation. 
 
8.Endorphins: Endorphins are natural painkillers and are involved in the modulation of pain 
perception. They are also associated with feelings of pleasure and euphoria. 
 
9. Substance P: Substance P is involved in the transmission and modulation of pain signals. It plays a 
role in the perception and regulation of pain in the CNS. 
 
10.Adenosine: Adenosine acts as a neuromodulator in the CNS and is involved in regulating sleep, 
suppressing arousal, and promoting relaxation. 
 
These are just a few examples of neurotransmitters in the CNS, and there are many more with 
specific roles and functions. It's important to note that neurotransmitters can have complex 
interactions and their actions can vary depending on the specific brain regions and receptor types 
involved. 
 
5.b) Define and classify anti-epileptic drugs with examples 
Answer:  
Anti-epileptic drugs (AEDs), also known as anticonvulsant drugs, are medications used to treat and 
manage epilepsy, a neurological disorder characterized by recurrent seizures. These drugs help 
reduce or control the frequency and intensity of seizures, allowing individuals with epilepsy to lead 
more normal lives. AEDs work by either suppressing excessive electrical activity in the brain or 
enhancing the inhibitory mechanisms that regulate brain activity. 
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Anti-epileptic drugs can be classified into several categories based on their mechanism of action. 
Here are some commonly used classifications with examples: 
 
1Sodium channel blockers: These drugs work by inhibiting sodium channels, reducing the 
excitability of neurons and preventing the spread of abnormal electrical activity. Examples include: 
   - Carbamazepine  
   - Phenytoin  
   - Lamotrigine  
 
2. GABA enhancers: These drugs increase the effectiveness of gamma-aminobutyric acid (GABA), the 
primary inhibitory neurotransmitter in the brain. By enhancing GABA's inhibitory effects, they help 
reduce seizures. Examples include: 
   - Diazepam  
   - Clonazepam  
   - Phenobarbital  
 
3. Calcium channel blockers: These drugs inhibit calcium channels, reducing calcium influx into 
neurons and stabilizing the cell membrane. This helps prevent abnormal electrical discharges that 
can trigger seizures. Examples include: 
   - Ethosuximide  
   - Valproic acid  
   - Gabapentin  
 
4.Glutamate antagonists: These drugs block the action of the excitatory neurotransmitter glutamate, 
reducing the overall excitability of neurons. Examples include: 
   - Topiramate  
   - Felbamate  
   - Perampanel  
 
5. Other mechanisms: There are also AEDs that work through different mechanisms, 
including: 
➢ Levetiracetam (Keppra): Exact mechanism unknown, thought to modulate synaptic 

neurotransmitter release. 
➢ Vigabatrin (Sabril): Inhibits the enzyme GABA transaminase, increasing GABA levels. 
➢ Tiagabine (Gabitril): Inhibits GABA reuptake, prolonging its effects. 

 
It's important to note that the choice of anti-epileptic drug depends on various factors, including the 
type of seizures, the patient's age, overall health, and any potential drug interactions or side effects. 
The selection and management of AEDs should always be done under the supervision of a healthcare 
professional. 
 

6. a) Define following terms with their examples: 
     i) Antipsychotics 
     ii) Antidepressants  
     iii) Antimanics 
     iv) Hallucinogens 
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Answer. 

i) Antipsychotics: Antipsychotics, also known as neuroleptics, are a class of medications primarily used 
to manage psychotic symptoms and mental disorders such as schizophrenia, bipolar disorder, and 
severe depression with psychotic features. They work by modulating brain chemicals, particularly 
dopamine and serotonin, to reduce or control symptoms like hallucinations, delusions, disorganized 
thinking, and agitation. 

There are two main types of antipsychotics:  

1.Typical (first-generation) antipsychotics - Haloperidol (Haldol), Chlorpromazine 
2.Atypical (second-generation) antipsychotics.- Risperidone, Olanzapine ,Quetiapine,Aripiprazole , 
Clozapine. 
 
 ii) Antidepressants: Antidepressants are a class of medications used to treat various types of depression 
and other mood disorders. They work by balancing certain chemicals in the brain, such as serotonin, 
norepinephrine, and dopamine, which are involved in regulating mood. Antidepressants are typically 
prescribed by healthcare professionals and should be taken under their guidance. 

There are several types of antidepressants, each targeting different neurotransmitters or receptors in 
the brain. Here are some examples of commonly prescribed antidepressants: 

1. Selective serotonin reuptake inhibitors (SSRIs):  They work by increasing the levels of serotonin in 
the brain. Examples include fluoxetine (Prozac), sertraline (Zoloft), and escitalopram (Lexapro). 

2. Serotonin-norepinephrine reuptake inhibitors (SNRIs): SNRIs increase the levels of both serotonin 
and norepinephrine in the brain. Examples include venlafaxine (Effexor) and duloxetine (Cymbalta). 

3. Tricyclic antidepressants (TCAs): TCAs are an older class of antidepressants, but they are still 
prescribed in certain cases. They work by affecting the levels of serotonin and norepinephrine. Examples 
include amitriptyline (Elavil) and nortriptyline (Pamelor). 

4. Monoamine oxidase inhibitors (MAOIs): MAOIs are another older class of antidepressants that are 
used less frequently due to their potential for interactions with certain foods and medications. They 
work by inhibiting the enzyme monoamine oxidase, which helps to increase the levels of serotonin, 
norepinephrine, and dopamine. Examples include phenelzine (Nardil) and tranylcypromine. 

5. Atypical antidepressants: This category includes a diverse group of antidepressants that don't fit into 
the other classes. Examples include bupropion etc. 

iii) Antimanics: Antimanics are a class of medications used in the treatment of manic episodes associated 
with bipolar disorder.  

➢ These medications are also known as mood stabilizers because they help regulate and stabilize 
the extreme mood swings experienced by individuals with bipolar disorder. 

➢ Antimanics work by modulating neurotransmitters in the brain, such as dopamine, serotonin, 
and norepinephrine, which are involved in mood regulation.  

➢ By balancing the levels of these neurotransmitters, antimanics can help reduce the symptoms of 
mania and prevent further episodes. 
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➢ One example of an antimanic medication is lithium. Lithium has been used for decades as a first-
line treatment for bipolar disorder. 

iv) Hallucinogens:  

➢ Hallucinogens are a class of drugs that cause hallucinations, perceptual distortions, and changes 
in thoughts, emotions, and sensory experiences.  

➢ These substances can alter a person's perception of reality, often leading to vivid visual, auditory, 
and tactile hallucinations. 

➢ Hallucinogens work by primarily affecting the brain's serotonin receptors, which are involved in 
mood, perception, and cognition. The specific mechanisms of action can vary depending on the 
drug. 

Here are a few examples of hallucinogens: 

1. LSD (Lysergic acid diethylamide): LSD is one of the most potent hallucinogenic substances. It is usually 
consumed orally and can induce intense visual hallucinations, altered thinking patterns, and profound 
changes in perception that can last for several hours. 

2. Psilocybin mushrooms: Psilocybin is a naturally occurring psychedelic compound found in certain 
mushrooms. When ingested, psilocybin is converted to psilocin in the body, leading to altered 
perception, euphoria, and introspective experiences. 

3. DMT (Dimethyltryptamine): DMT is a naturally occurring substance found in various plants and 
animals. It can also be produced synthetically. DMT is known for its powerful and short-lived effects, 
often described as an intense and immersive "breakthrough" experience, which may include vivid visual 
and auditory hallucinations.     

 
6.b) Write short note on drugs used in Parkinson’s disease  

Answer:  
➢ Parkinson’s disease is a chronic and progressive neurological disorder that affects movement 

control.  
➢ It is named after James Parkinson, the British physician who first described its symptoms in 

1817. Parkinson’s disease primarily impacts the dopamine-producing neurons in a region of 
the brain called the substantia nigra. 
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➢ The exact 
cause of 

Parkinson’s 
disease is still 
unknown, but 

it is believed to 
be a 

combination 
of genetic and 

environmental factors.  
➢ The loss of dopamine-producing neurons leads to a shortage of dopamine in the brain. 

Dopamine is a neurotransmitter responsible for transmitting signals that coordinate 
movement. 

➢ The primary symptoms of Parkinson’s disease include tremors (trembling) in the hands, 
arms, legs, jaw, or face; rigidity or stiffness of the limbs and trunk; bradykinesia, which is the 
slowness of movement; and postural instability, which can cause impaired balance and 
coordination.  

➢ Other common symptoms may include freezing of movement, stooped posture, speech and 
swallowing difficulties, sleep disturbances, and mood changes. 

➢ Parkinson’s disease is most commonly diagnosed in people 
over the age of 60, it can also affect younger individuals in what 
is known as early-onset Parkinson’s disease.  

➢ There is currently no cure for Parkinson’s disease, but various 
treatment options are available to manage its symptoms. 

➢ Medications such as levodopa, dopamine agonists, and MAO-B 
inhibitors are often prescribed to help increase dopamine 
levels or mimic its effects.  

➢ Physical therapy and regular exercise can also improve 
mobility and muscle strength. In some cases, deep brain 
stimulation (DBS) surgery may be recommended to implant 
electrodes in the brain to control abnormal impulses and 
reduce symptoms. 

 
 

7. a) Define following terms with their examples: 
      i) Drug addiction 
      ii) Drug abuse 
      iii) Drug tolerance 
      iv) Drug dependence 
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Answer:  

i)Drug addiction:   

➢ Drug addiction, also known as 
substance use disorder, refers to a 
chronic and relapsing condition 
characterized by compulsive drug-
seeking and drug use, despite 
negative consequences.  

➢ It is a complex disorder that 
involves both physical and 
psychological dependence on a 
drug or substance. 

➢ Addiction typically develops over time as a result of repeated drug use, particularly with 
substances that have addictive properties, such as opioids, stimulants, sedatives, or alcohol.  

➢ Initially, individuals may choose to use drugs voluntarily, seeking their pleasurable effects or 
attempting to cope with stress or other emotional issues. 

➢ Continued drug use can lead to changes in the brain that disrupt self-control and decision-making 
processes, making it increasingly difficult to quit or cut back on drug use. 

ii) Drug abuse:  

➢ Drug abuse refers to the excessive or harmful use of substances, both legal and illegal, for non-
medical purposes. 

➢ It involves the misuse or overuse of drugs in a manner that can have negative consequences on 
an individual’s physical and mental health, social functioning, and overall well-being. 

➢ Drug abuse typically involves the use of substances that have psychoactive properties and can 
alter a person’s mood, perception, and behavior. 

iii) Drug tolerance:  

➢ Drug tolerance refers to the diminished response of an individual to the effects of a drug after 
repeated or prolonged use.  

➢ When someone develops tolerance to a particular drug, they require higher doses to achieve the 
desired therapeutic or recreational effects that were initially achieved with lower doses. 

➢ Tolerance occurs as a result of the body’s adaptive mechanisms to maintain homeostasis.  
➢ When a drug is regularly present in the body, various physiological and biochemical adjustments 

take place to counteract its effects.  
➢ These adaptations can occur at the cellular, molecular, and neural levels. 

iv) Drug dependence:  

➢ Drug dependence, also known as substance dependence or addiction, refers to a complex and 
chronic condition characterized by a person’s compulsive drug-seeking behavior and drug use 
despite negative consequences.  

➢ It is a state in which an individual becomes physically and/or psychologically dependent on a 
substance, such as alcohol, opioids, stimulants, or other drugs. 
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7.b) Discuss the reaction of alcohols and disulfiram.  
Answer.:  
➢ When alcohols are consumed in the presence of 

disulfiram, a medication used to treat alcoholism, a 
severe adverse reaction can occur. Disulfiram is 
commonly marketed under the trade name Antabuse. 

➢ The primary function of disulfiram is to inhibit the 
enzyme aldehyde dehydrogenase (ALDH), which plays a 
crucial role in the metabolism of alcohol.  

➢ ALDH is responsible for the oxidation of acetaldehyde, a 
toxic byproduct of alcohol metabolism, into acetic acid, 
which can be further broken down and eliminated by the body. 

➢ When someone takes disulfiram and consumes alcohol, the medication interferes with the 
normal breakdown of acetaldehyde. As a result, acetaldehyde accumulates in the body, 
leading to a range of unpleasant symptoms.  

➢ This accumulation of acetaldehyde causes a disulfiram-alcohol reaction, also known as the 
disulfiram-ethanol reaction. 

 
The symptoms of the disulfiram-alcohol reaction can vary in severity but often include: 

1. Flushing: The individual experiences a flushed, reddened face, which can extend to the neck 
and chest. 
2. Nausea and vomiting: Gastrointestinal distress, including nausea, vomiting, and stomach 
pain, is common. 
3. Headache: The person may experience a severe headache, sometimes accompanied by 
dizziness. 
4. Sweating: Profuse sweating, sometimes accompanied by a feeling of warmth, can occur. 
5. Rapid heart rate: Increased heart rate or palpitations may be present. 
6. Hypotension: A drop in blood pressure can occur in some cases. 
7. Respiratory difficulties: Some individuals may experience difficulty breathing or shortness 
of breath. 
8. Mental confusion: Cognitive impairment, confusion, or even psychosis can manifest during 
the reaction. 
 

8) Write short note on 
  a) General anesthetics  
  b) Adverse drug reactions 
 

ANS: 
a) General anesthetics: 
➢ General anaesthetics are a class of medications used to induce a reversible state of 

unconsciousness and loss of sensation during medical procedures.  
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➢ These drugs act on the 
central nervous system, 

altering the patient's 
level of 

consciousness, perception 
of pain, and memory formation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
➢ The primary goals of general anaesthesia are to ensure the patient's comfort, prevent pain, 

and allow surgeons to perform invasive procedures without causing distress or discomfort.  
➢ General anaesthetics can be administered through various routes, including inhalation, 

injection, or a combination of both. 
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There are different types of general anaesthetics, each with its unique properties and mechanisms 
of action.  
Inhalation anaesthetics, such as sevoflurane and desflurane, are vapors that are inhaled by the 
patient, while intravenous anaesthetics, like propofol and etomidate, are injected into a vein. 
 
General anaesthetics work by modulating the activity of neurotransmitters in the brain, primarily 
enhancing inhibitory neurotransmission mediated by gamma-aminobutyric acid (GABA) receptors 
and reducing excitatory neurotransmission mediated by glutamate receptors.  
 
b) Adverse drug reactions: 
Adverse drug reactions (ADRs) refer to unwanted or harmful effects that occur after the 
administration of a medication or drug. ADRs can range from mild to severe and can impact various 
organs or systems in the body. They may occur as a result of the drug's therapeutic effect, an 
overdose, an interaction with other medications, or individual variations in drug metabolism or 
response. 
 
ADRs are classified into several types based on different criteria. Here are some common types of 
ADRs: 
 
1. Type A (Augmented): These reactions are predictable and dose-dependent, meaning they are an 
extension of the drug's pharmacological effects. For example, excessive sedation caused by a sedative 
medication. 
 
2. Type B (Bizarre): These reactions are unpredictable and not related to the known pharmacological 
actions of the drug. They are often idiosyncratic and may be caused by individual susceptibility or an 
immunological response. Examples include severe allergic reactions, drug-induced liver injury, or 
blood disorders. 
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3. Type C (Chronic): These reactions occur after prolonged drug use and are often related to 
cumulative drug effects. For example, osteoporosis caused by long-term use of corticosteroids. 
 
4. Type D (Delayed): These reactions manifest after a significant time lag from drug administration 
and can sometimes occur after the drug has been discontinued. An example is the development of 
tardive dyskinesia, a movement disorder, following long-term use of certain antipsychotic 
medications. 
 
5. Type E (End-of-treatment): These reactions occur upon stopping or withdrawing from a drug. For 
example, rebound hypertension can occur after abrupt discontinuation of certain antihypertensive 
medications. 
 
6. Type F (Failure of therapy): These reactions involve the lack of therapeutic response or efficacy of 
a drug. It can occur due to various reasons such as drug resistance or inadequate dosage. 
 

8. Type G (Genetic): These reactions are influenced by genetic factors. Individuals with specific genetic 
variations may be more susceptible to certain ADRs. For example, certain ethnic groups may have a 
higher risk of developing Stevens-Johnson syndrome as a reaction to specific medications. 
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