
 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

 

 

 

 

 

 

Program B. Pharmacy 

Semester 1st  

Course/Subject  Human Anatomy, Physiology & Pathophysiology - 1 

Course/ Subject Code BP104T 

Faculty Name Ms. Ravina Kumari 

Mobile No. +918679692189 
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CO 

No. 

Upon successful completion of this course, the students will be able to: 

1 Explain the fundamental concepts of Human Anatomy, Physiology and Pathophysiology. 

2 Explain the gross morphology, structure and functions of various organs of the human body. 

3 
Understand the etiology and pathogenesis of diseases/disorders associated with 

integumentary system, peripheral nervous system and cardiovascular system 

4 Understand the basic mechanism behind inflammation 

5 Identify and differentiate the various tissues and organs of different systems of human body. 

Sr. No.   Learning Outcome CO 

1 
Define the scope of anatomy, physiology, and pathophysiology, and outline the 

body's structural hierarchy from the chemical to the organismal level. 
BP104.1 

2 
Analyze the functional components of homeostatic feedback loops and differentiate 

between negative and positive feedback mechanisms with clinical examples. 
BP104.1 

3 
Apply standard anatomical positioning, directional terms, and body planes 

correctly to describe spatial orientation and regional anatomy. 
BP104.1 

4 
Compare passive, active, and vesicular membrane transport mechanisms, and 

explain cell organelle functions, mitosis, and intercellular signaling pathways. 
BP104.1 

5 

Differentiate between morphological patterns of cellular adaptation (atrophy, 

hypertrophy, metaplasia, dysplasia) and contrast the pathways of necrosis versus 

apoptosis. 

BP104.1 

6 

Describe the microscopic structure and functions of the skin, correlate major skin 

disorders (psoriasis, dermatitis, leprosy), and map the chronological phases of 

wound healing. 

BP104.1 
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❖ Introduction to Human Body 

A. Anatomy 

It is the branch of medical science that deals with the study of the structure of the human body 

and the physical relationships between different body parts. 

Greek Origin: Derived from 'Anatome' (Ana = up; tome = cutting/dissection). 

Subdivisions: 

1. Gross (Macroscopic) Anatomy: Study of structures that can be examined without a 

microscope (e.g., heart, bones, lungs). 

2. Histology: Microscopic study of the structure of tissues. 

3. Cytology: Microscopic study of individual cells. 

4. Systemic Anatomy: Study of specific systems (e.g., Nervous system, Digestive system). 

B. Physiology 

It is the branch of science that deals with the study of the functions of the living body and how  

its parts work together. 

Greek Origin: Derived from 'Physis' (nature) and 'Logia' (study of). 

• Subdivisions: Neurophysiology (nervous system function), Cardiovascular physiology 

(heart and blood vessels), Renal physiology (kidney function). 

C. Pathophysiology 

It is the study of the disordered or abnormal physiological processes associated with disease 

or injury. It explains how and why structural and functional changes occur in the body during 

illnesses. 

Scope of Anatomy and Physiology in Pharmacy 

• Understanding Drug Action: Essential to know the normal target site, organ systems, and 

receptor locations where a drug acts. 

• Pathology Correlation: Helps a pharmacist understand how a disease alters normal 

functioning, assisting in therapeutic intervention. 

• Pharmacokinetics: Crucial for understanding how drugs are absorbed, distributed, 

metabolized, and excreted across physiological membranes. 
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Levels of Structural Organization and Body Systems 

The human body is organized into six progressive levels of structural complexity: 

1. Chemical Level: The simplest level comprising atoms (C, H, O, N, P) that combine to 

form essential molecules like DNA, proteins, carbohydrates, and lipids. 

2. Cellular Level: Molecules combine to form cells, which are the structural and functional 

basic units of life (e.g., muscle cells, nerve cells). 

3. Tissue Level: Groups of similar cells and the surrounding materials that work together to 

perform a specific function. (Four primary types: Epithelial, Connective, Muscular, 

Nervous). 

4. Organ Level: Structures composed of two or more different types of tissues that have 

specific functions and recognizable shapes (e.g., stomach, liver, heart). 

5. System Level (Organ-system): An association of related organs that cooperate to execute 

a common, complex bodily function (e.g., Digestive system, Cardiovascular system). 

6. Organismal Level: The highest level of organization. All structural parts of the human 

body functioning together constitute the total living individual (organism). 

Overview of Essential Body Systems 

i. Integumentary System: Skin, hair, nails; protects internal organs, regulates temperature. 

ii. Skeletal System: Bones, joints, cartilage; provides framework, support, and blood cell 

production (hemopoiesis). 

iii. Muscular System: Skeletal muscles; facilitates locomotion, movement, and heat 

generation. 

iv. Nervous System: Brain, spinal cord, nerves; acts as the fast-acting control center via nerve 

impulses. 

v. Endocrine System: Hormone-producing glands; regulates long-term metabolic processes. 

vi. Cardiovascular System: Heart, blood, blood vessels; transports oxygen, nutrients, and 

waste products. 

vii. Lymphatic System: Lymph, lymphatic vessels, spleen, tonsils; returns fluid to blood, 

defends against pathogens. 

viii. Respiratory System: Lungs, pharynx, trachea; exchanges gases (O2 and CO2). 

ix. Digestive System: Mouth, esophagus, stomach, intestines; processes food and absorbs 

nutrients. 
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x. Urinary System: Kidneys, ureters, bladder, urethra; eliminates nitrogenous waste, 

maintains water-electrolyte balance. 

xi. Reproductive System: Gonads (testes/ovaries) and associated structures; functions for 

procreation. 

Basic Life Processes 

There are six fundamental processes that distinguish living human organisms from non-living 

objects: 

• Metabolism: The sum of all chemical reactions taking place inside the body. 

o Anabolism: Building up complex substances from simpler ones (uses energy). 

o Catabolism: Breaking down complex substances into simpler components (releases 

energy). 

• Responsiveness: The body's ability to detect and respond to internal or external 

environmental changes (e.g., turning away from a loud sound, shivering when cold). 

• Movement: Includes motion of the entire body, individual organs, single cells, or tiny 

structures inside cells (e.g., coordination of skeletal muscle, heart pumping). 

• Growth: An increase in body size resulting from an increase in the size of existing cells, 

the number of cells, or the material surrounding cells. 

• Differentiation: The developmental process by which unspecialized cells (like stem cells) 

change into specialized cells with distinct structures and functions. 

• Reproduction: Refers to either the formation of new cells for tissue growth, repair, or 

replacement, or the production of a new individual. 

Homeostasis 

Homeostasis is the condition of equilibrium (balance) in the body's internal environment, 

maintained by the body's dynamic regulatory processes. 

Component Mechanisms of a Feedback Loop 

The body regulates its internal environment via regulatory feedback loops consisting of three 

primary components: 

1. Receptor (Sensor): A body structure that monitors changes in a controlled condition 

(stimulus) and sends input signals (nerve impulses or chemical signals) to a control center. 

2. Control Center (Integrator): Usually the brain/hypothalamus. It sets the range of values 

within which a controlled condition should be maintained, evaluates the input received 

from receptors, and generates output commands (nerve impulses, hormones) when needed. 
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3. Effector: A body structure (muscles or glands) that receives output commands from the 

control center and produces a response that alters the controlled condition. 

Types of Feedback Systems 

Disturbing Stimulus 

 

      Increases Parameter 

 

NEGATIVE FEEDBACK                                                      POSITIVE FEEDBACK 

 

Effector Decreases Parameter                                 Effector Increases Parameter Further 

         (Restores Baseline)                                                   (Amplifies Divergence) 

A. Negative Feedback System 

Reverses or negates a change in a controlled condition, bringing it back to normal limits. Most 

homeostatic mechanisms are negative feedback loops. 

Example: Blood Pressure Regulation 

Stimulus: Blood pressure increases. 

Receptor: Baroreceptors in blood vessels detect stretch and send rapid impulses to the brain. 

Control Center: The brain interprets impulses and sends signals to slow down the heart rate. 

Effector: Heart slows down, and blood vessels dilate. 

Response: Blood pressure drops back toward normal. 

An elevation in blood pressure triggers vascular baroreceptors        cardiac control centers in 

the brain stem reduce heart rate        cardiac output falls, dropping blood pressure back to 

baseline. 

B. Positive Feedback System 

Reinforces or intensifies a change in a controlled condition. It drives the variable further away 

from the baseline and requires an outside event to shut it down. 

Example: Uterine Contractions during Childbirth 

Stimulus: The baby's head presses against the cervix. 

Receptor: Stretch-sensitive nerve cells in the cervix send impulses to the brain. 
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Control Center: The brain causes the pituitary gland to release the hormone oxytocin. 

Effector: Oxytocin travels via blood to the uterus, stimulating stronger uterine contractions. 

Response: Contractions intensify, pushing the baby down further, which triggers more 

oxytocin release until the birth is complete. 

Cervical stretching triggers oxytocin release             oxytocin stimulates stronger smooth muscle 

contractions in the uterus             the fetal head stretches the cervix further, amplifying oxytocin 

release until delivery is achieved. 

Anatomical Terminologies 

Anatomical Position: A standard baseline posture where the individual stands completely 

erect, facing forward, feet flat on the ground directed anteriorly, upper limbs resting at the sides, 

and palms oriented forward. 

• Directional Terms: 

o Superior / Inferior: Towards the head / Towards the feet. 

o Anterior (Ventral) / Posterior (Dorsal): Towards the front / Towards the back. 

o Medial / Lateral: Nearer to the midline axis / Farther from the midline axis. 

o Proximal / Distal: Nearer to a limb’s point of origin / Farther from a limb's point of origin. 

• Body Planes: 

o Sagittal: A vertical line dividing the body into right and left segments. (Midsagittal = equal 

halves). 

o Frontal (Coronal): A vertical plane dividing the body into anterior and posterior segments. 

o Transverse (Axial): A horizontal cross-section dividing the body into superior and inferior 

segments. 
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Cellular Level of Organization 

1. Structure and Functions of the Cell 

The cell is enclosed by a specialized barrier and contains internal structures floating inside a 

matrix. 

A. Plasma Membrane 

Fluid Mosaic Model: Composed of a dynamic, fluid amphipathic phospholipid bilayer 

embedded with integral proteins, peripheral proteins, glycoproteins, and cholesterol molecules. 

Functions: 

✓ Establishes physical cellular boundaries. 

✓ Exhibits selective permeability, governing the influx and efflux of ions and metabolites. 

✓ Mediates intercellular signaling via surface receptors. 

B. Cytoplasm and Intracellular Organelles 

• Cytosol: The fluid intracellular medium containing dissolved ions, metabolic enzymes, and 

structural carbohydrates. 

• Nucleus: Encased in a double-membraned nuclear envelope. Contains the cellular genetic 

blueprint encoded within chromatin (DNA) and the nucleolus (site of ribosomal RNA 

synthesis). 

• Mitochondria: The metabolic "powerhouse" of the cell. Enclosed in a double membrane; 

possesses inner invaginations called cristae. Site of the Krebs cycle, beta-oxidation, and 

electron transport chain for ATP generation. 
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• Endoplasmic Reticulum (ER): 

o Rough ER (RER): Studded with ribosomes; functions in structural protein synthesis, 

folding, and sorting. 

o Smooth ER (SER): Lacks ribosomes; site for fatty acid, lipid, and steroid hormone 

synthesis, and intracellular calcium storage. 

• Golgi Complex: A stack of flattened membranous sacs (cisternae) that modifies, packages, 

and sorts proteins received from the RER into secretory vesicles. 

• Lysosomes: Acidic vesicles containing potent hydrolytic enzymes. Responsible for 

autophagy (digestion of worn-out organelles) and heterophagy (destruction of engulfed 

foreign matter). 

• Ribosomes: Non-membranous complexes composed of rRNA and ribosomal proteins; the 

physical site of mRNA translation (protein synthesis). 

• Centrosome / Centrioles: Microtubule-organizing centers critical for constructing the 

mitotic spindle apparatus during nuclear division. 

Transport Across Cell Membranes 

Mechanisms driving solute movement across the plasma membrane are classified into passive 

and active processes: 

A. Passive Transport (No ATP Consumption) 

Solutes move down their concentration or electrochemical gradient High\Low. 

• Simple Diffusion: Direct, unassisted movement of lipid-soluble, non-polar molecules (e.g., 

O2, CO2, steroid hormones) directly across the lipid bilayer. 

• Facilitated Diffusion: Movement of polar or charged molecules down their gradient via 

specialized transmembrane structures: 

o Channel-mediated: Ion channels (e.g., K+ leak channels). 

o Carrier-mediated: Conformational shifts in a transport protein (e.g., GLUT glucose 

transporters). 

• Osmosis: The net movement of a solvent (water) across a selectively permeable membrane 

from a region of low solute concentration to high solute concentration. 

B. Active Transport (Requires ATP) 

Solutes move against their concentration or electrochemical gradient (Low \High). 
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• Primary Active Transport: ATP hydrolysis directly drives the transport protein 

conformational change. 

o Example: Na+/K+ ATPase pump, which expels 3Na+ ions out of the cell and pumps 2K+ 

ions inside per ATP molecule hydrolyzed. 

 

• Secondary Active Transport: Utilizes the potential energy stored in an electrochemical 

ion gradient established by primary active transport to drive another solute across. 

o Symport (Cotransport): Solutes move in the identical direction (e.g., Sodium-Glucose 

Symporter SGLT). 

o Antiport (Countertransport): Solutes move in opposing directions (e.g., Na+/Ca2+ 

exchanger). 

• Vesicular Transport: Bulk transport of materials enclosed within membrane-bound 

vesicles: 

o Endocytosis: Phagocytosis (cellular eating), Pinocytosis (cellular drinking), and Receptor-

mediated endocytosis. 
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o Exocytosis: Vesicular release of neurotransmitters, hormones, or waste products into the 

extracellular fluid. 

Cell Division 

The process by which somatic cells replicate their genetic material and divide. 

The Cell Cycle 

Divided into two primary phases: Interphase (growth and DNA replication) and M phase 

(mitotic division). 

[G1 Phase: Growth] ──> [S Phase: DNA Replication] ──> [G2 Phase: Final Prep] ──> [M 

Phase: Mitosis & Cytokinesis] 

 

1. Interphase: 

o G1 Phase (Gap 1): Cellular metabolic growth, organelle replication, and high protein 

synthesis. 

o S Phase (Synthesis): Replication of nuclear DNA; chromosomes are duplicated. 

o G2 Phase (Gap 2): Final structural preparation for cell division; enzyme synthesis and 

centrosome replication complete. 



 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

2. Mitosis (Nuclear Division): 

o Prophase: Chromatin condenses into visible chromosomes. The nuclear envelope breaks 

down, and the mitotic spindle begins to form. 

o Metaphase: Chromosomes line up along the equatorial plane (metaphase plate) of the cell. 

Spindle fibers attach to kinetochores. 

o Anaphase: Sister chromatids split at their centromeres and move toward opposite poles of 

the cell, pulled by shortening spindle fibers. 

o Telophase: Chromosomes decondense back into chromatin at opposite poles. New nuclear 

envelopes reform around each set of DNA.     

3. Cytokinesis: The physical division of the cytoplasm via a contractile cleavage furrow, 

resulting in two genetically identical, diploid (2n) daughter cells. 

Cellular Communication and Intracellular Signaling 

Cells communicate via secreted chemical messengers (ligands) interacting with targeted cell 

surface or intracellular receptors. 
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Forms of Intracellular Signaling 

• Contact-dependent (Juxtacrine): Requires direct physical contact between the signaling 

molecule bound to the plasma membrane of one cell and the receptor on an adjacent cell. 

• Paracrine: Localized signaling where a cell secretes chemical mediators into the 

immediate extracellular space, affecting nearby target cells (e.g., Histamine release during 

inflammation). 

• Synaptic: Highly specialized electrical/chemical signaling restricted to the nervous system. 

Neurons discharge neurotransmitters into a synaptic cleft to activate receptors on a post-

synaptic cell. 

• Endocrine: Endocrine glands secrete signaling molecules called hormones directly into 

the circulatory system (blood stream), transporting them to distant target tissues throughout 

the body (e.g., Insulin released by the pancreas acting on skeletal muscle). 

❖ Basic Principles of Cell Injury and Adaptation 

1. Cellular Adaptation 

When subjected to physiological stress or pathological stimuli, cells adapt to maintain 

functional viability. 

• Atrophy: A reduction in cell size and functional capacity due to a decrease in structural 

components (e.g., muscle wasting due to disuse or loss of innervation). 

• Hypertrophy: An increase in individual cell size resulting in an overall increase in the size 

of the organ, driven by elevated production of cellular proteins (e.g., cardiac hypertrophy 

due to chronic hypertension). 

• Hyperplasia: An increase in the total number of cells within a tissue resulting from 

controlled cellular proliferation (e.g., hormonal hyperplasia in the uterine endometrium 

during the menstrual cycle). 

• Metaplasia: A reversible phenotypic transformation where one adult differentiated cell 

type (epithelial or mesenchymal) is replaced by another cell type better suited to withstand 

the localized environmental stress. 

o Example: Ciliated columnar epithelium of the respiratory tract converting to stratified 

squamous epithelium in chronic cigarette smokers. 

• Dysplasia: A disordered, abnormal pattern of cellular growth and differentiation 

characterized by variations in cell size, shape, and nuclear morphology. It represents a pre-

neoplastic (pre-cancerous) state. 

2. Cell Injury 

If the limits of adaptive capability are exceeded, or if the stressor is inherently toxic, cell injury 

occurs. Cell injury is reversible up to a point, after which it becomes irreversible, culminating 

in cell death. 
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A. Causes of Cellular Injury 

• Hypoxia: Oxygen deprivation (most common cause), often resulting from ischemia 

(compromised blood flow). 

• Physical Agents: Mechanical trauma, extreme temperatures, radiation exposure, or 

electrical shock. 

• Chemical Agents and Drugs: Toxic poisons (cyanide, mercuric chloride), environmental 

pollutants, or therapeutic drug overdoses. 

• Infectious Agents: Pathogenic viruses, bacteria, fungi, and parasites. 

• Immunological Reactions: Autoimmune diseases or anaphylactic hypersensitivity 

reactions. 

• Genetic Derangements: Chromosomal abnormalities or single-point genetic mutations 

leading to non-functional structural or enzymatic proteins. 

• Nutritional Imbalances: Protein-energy malnutrition, vitamin deficiencies, or metabolic 

excesses (obesity, atherosclerosis). 

B. Pathogenesis of Cellular Injury 

The underlying molecular mechanisms of cell injury typically target four interrelated 

intracellular systems: 

1. Mitochondrial Damage: Results in a failure of oxidative phosphorylation, leading to 

severe depletion of ATP. Depletion of ATP disrupts energy-dependent systems like 

membrane transport pumps. 

2. Cell Membrane Damage: Disruption of plasma membrane integrity causes loss of osmotic 

equilibrium, cellular swelling, influx of extracellular fluid, and leakage of vital intracellular 

enzymes (e.g., transaminases). 

3. Ribosome Damage: Detachment of ribosomes from the RER under hypoxic or toxic stress 

leads to a sharp reduction in structural and functional protein synthesis. 

4. Nuclear Damage: Chromatin clumping, DNA strand fragmentation, or enzyme-driven 

DNA breakdown impairs transcription and triggers cell death pathways. 

C. Morphology of Cell Injury 

• Reversible Changes: 

o Cell Swelling (Hydropic Change): Failure of the Na+/K+ pump allows an influx of Na+ and 

water into the cell. 

o Intracellular Accumulations: Fatty change (steatosis) or intracellular accumulation of 

lipids, glycogen, or pigments. 

• Irreversible Changes (Cell Death): 

o Necrosis: Pathological, uncontrolled cell death characterized by intense cellular swelling, 

denaturation of cytoplasmic proteins, breakdown of organelles, and rupture of the plasma 

membrane. It induces a profound secondary inflammatory response in surrounding tissues. 

▪ Nuclear changes in necrosis: Pyknosis (nuclear shrinkage/condensation) ──> 

Karyorrhexis (nuclear fragmentation) ──> Karyolysis (dissolution of chromatin by 

DNases). 
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o Apoptosis: Programmed, highly regulated cell death. It requires ATP and involves 

activation of intracellular enzymes (caspases) that fragment cellular DNA and proteins. The 

cell shrinks into membrane-bound "apoptotic bodies" which are rapidly phagocytosed 

without spilling contents, thereby inducing no inflammation. 

 

 
 

❖ Integumentary System and Wound Healing 

Structure and Functions of the Skin 

The skin (Cutaneous membrane) is the largest organ of the human body, accounting for 

approximately 7% to 16% of the total body weight. 

A. Epidermis (Superficial Layer) 

This is the outermost, non-vascularized (lacking blood vessels) layer of the skin, composed of 

Stratified Squamous Keratinized Epithelium. It consists of 5 distinct layers (strata), ordered 

from the deepest to the most superficial: 

1. Stratum Basale (Germinativum): The deepest single-row layer where stem cells 

continuously divide to produce new cells (keratinocytes). 

2. Stratum Spinosum: A multi-layered section comprising 8–10 rows of cells that provide 

structural strength and flexibility to the skin. 

3. Stratum Granulosum: A layer of 3–5 rows of cells where the process of keratinization 

begins, and cells release a lipid-rich secretory product. 
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4. Stratum Lucidum: This layer is found exclusively in Thick Skin (palms of the hands and 

soles of the feet). It consists of clear, dead cells. 

5. Stratum Corneum: The outermost layer, composed entirely of dead, flat, and keratin-

packed cells. It renders the skin waterproof and protects it against friction. 

The 4 Major Cell Types Found in the Epidermis: 

• Keratinocytes (90%): Synthesize the tough, fibrous protein keratin, which makes the skin 

resilient and waterproof. 

• Melanocytes (8%): Produce the pigment melanin, which absorbs harmful UV radiation 

to protect the skin and determines skin color. 

• Langerhans Cells: Specialized immune cells that initiate defense mechanisms against 

invading pathogens. 

• Merkel Cells: Associated with tactile sensations, functioning as touch receptors. 

B. Dermis (Deeper Layer) 

Situated directly beneath the epidermis, this layer is composed of strong, flexible connective 

tissue containing blood vessels, nerves, glands, and hair follicles. It is divided into two distinct 

regions: 

• Papillary Region (Superficial): Contains finger-like projections called Dermal Papillae 

that anchor the epidermis, creating the structural basis for fingerprints. It houses Meissner's 

corpuscles (encapsulated touch receptors). 

• Reticular Region (Deep): Composed of dense irregular connective tissue packed with 

collagen and elastic fibers. It provides the skin with extensibility (stretchability) and 

elasticity. 

C. Hypodermis (Subcutaneous Layer) 

This layer is not considered a functional part of the skin itself but lies directly beneath it. 

Composed of areolar and adipose (fatty) connective tissue, it anchors the skin to underlying 

muscles and bones while providing essential thermal insulation. 

Major Functions of the Skin: 

• Protection: Serves as a physical barrier against dehydration (preventing fluid loss), 

microbial invasion, chemical damage, and UV radiation. 

• Thermoregulation: Regulates core body temperature by releasing sweat and dynamically 

dilating or constricting dermal blood vessels. 

• Sensation: Detects sensory modalities including touch, pressure, pain, and temperature. 

• Excretion: Eliminates small amounts of water, salts, and urea from the body through sweat. 

• Synthesis of Vitamin D: Epidermal cells initiate the structural synthesis of Vitamin D 

precursors when exposed to solar UV radiation. 

Skin Disorders: Psoriasis, Dermatitis, and Leprosy 

A. Psoriasis 

• Pathophysiology: A chronic, autoimmune inflammatory skin disorder. The immune 

system (specifically T-cells) abnormally hyper-activates keratinocytes. Consequently, the 
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normal skin cell lifecycle (turnover rate), which typically takes 28–30 days, drops 

drastically to just 3–4 days. 

• Symptoms: Characterized by the formation of silvery-white scales over raised, red, itchy, 

and elevated plaques, predominantly appearing on the elbows and knees. 

B. Dermatitis (Eczema) 

• Pathophysiology: An acute or chronic inflammation of the skin triggered by exposure to 

allergens, chemical irritants (soaps, cosmetics), or genetic susceptibility. This condition is 

driven by a T-cell-mediated hypersensitivity reaction. 

• Symptoms: Manifests as redness (erythema), intense itching (pruritus), localized swelling 

(edema), dry flaky skin, or small fluid-filled blisters (vesicles). 

C. Leprosy (Hansen’s Disease) 

• Pathophysiology: A chronic infectious disease caused by the acid-fast bacterium 

Mycobacterium leprae. This pathogen primarily targets peripheral nerves, skin epithelial 

cells, and the mucosa of the upper respiratory tract. 

• Symptoms: Results in sensory loss (numbness) in affected skin zones due to peripheral 

nerve damage, along with hypopigmented (light-coloured) skin patches, muscle weakness, 

and progressive physical deformities in severe, untreated cases. 
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3. Basic Principles of Wound Healing 

When skin tissue is damaged, the body initiates a coordinated, sequential series of biological 

processes to repair the structural defect, known as wound healing. This occurs via two primary 

physiological pathways: 

1. Primary Intention: Occurs when the edges of the wound are cleanly approximated (e.g., 

a surgical incision). This pathway heals rapidly with minimal scar tissue formation. 

2. Secondary Intention: Occurs when the wound is deep, wide, and open (e.g., severe trauma 

or extensive burns). This pathway requires extensive production of granulation tissue and 

takes a significantly longer time to heal. 

The 4 Overlapping Phases of Wound Healing: 

[Injury] ──> 1. Hemostasis (Clotting) ──> 2. Inflammation (Defense) ──> 3. Proliferation 

(Repair) ──> 4. Remodeling (Maturation) 

1. Hemostasis Phase (Immediate): 

o Immediately following injury, local blood vessels undergo vasoconstriction to minimize 

blood loss. 

o Platelets aggregate at the site of injury, forming a temporary plug and initiating a fibrin 

meshwork cascade that consolidates into a stable Blood Clot. 

2. Inflammatory Phase (Days 1 to 4): 

o Local blood vessels dilate (vasodilation) to allow immune cells to migrate into the wounded 

area, causing characteristic redness and warmth. 

o Neutrophils and Macrophages infiltrate the wound site. Macrophages perform phagocytosis 

to clear out dead cells, cellular debris, and foreign bacteria (autolytic debridement). 

3. Proliferative Phase (Days 3 to 21): 

o Angiogenesis: New blood capillaries sprout and develop to restore the vital supply of 

oxygen and essential nutrients. 

o Fibroplasia: Fibroblasts migrate to the wound bed, synthesizing a temporary collagen 

framework and Extracellular Matrix (ECM). 

o Granulation Tissue: Highly vascularized, fragile, bright red tissue forms to pack and fill 

the wound cavity. 

o Epithelialization: Keratinocytes from the surrounding epidermal edges proliferate and 

migrate across the granulation tissue to form a new surface layer. 
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4. Remodeling / Maturation Phase (Day 21 to 1+ Year): 

o Immature, disorganized Type III collagen is systematically replaced by structurally strong 

Type I collagen. 

o Collagen fibers cross-link and organize themselves along localized mechanical stress lines, 

progressively increasing the tensile strength of the wound area (reaching a maximum of 

roughly 80% compared to uninjured skin). The remaining scar tissue gradually transitions 

from red and raised to pale, flat, and consolidated. 
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SECTION A: 50 Multiple Choice Questions (MCQs) 

1. The study of the internal and external structures of the body and their physical 

relationships is known as: 

A) Physiology 

B) Pathophysiology 

C) Anatomy 

D) Etiology 

2. Which branch of anatomy deals with the study of structural changes caused by a 

disease? 

A) Pathological anatomy 

B) Radiographic anatomy 

C) Embryology 

D) Histology 

3. Histology is defined as the microscopic study of the structure of: 

A) Cells 

B) Organs 

C) Tissues 

D) Molecules 

4. The term 'Anatome' is derived from which language? 

A) Latin 

B) Greek 

C) French 

D) German 

5. What does the term "Pathophysiology" primarily focus on? 

A) Normal structural arrangement of organs 

B) Chemical synthesis of drugs 

C) Functional mechanisms of a diseased state 

D) Microscopic identification of bacteria 
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6. Which of the following represents the correct hierarchical order of structural 

organization from simplest to most complex? 

A) Chemical ──> Tissue ──> Cellular ──> Organ ──> System 

B) Chemical ──> Cellular ──> Tissue ──> Organ ──> System 

C) Cellular ──> Chemical ──> Tissue ──> System ──> Organ 

D) Tissue ──> Cellular ──> Chemical ──> Organ ──> System 

7. Essential atoms like Carbon, Hydrogen, Oxygen, and Nitrogen represent which level of 

structural organization? 

A) Cellular level 

B) Tissue level 

C) Organ level 

D) Chemical level 

8. Which of the following is considered the basic structural and functional unit of a living 

organism? 

A) Tissue 

B) Organ 

C) Cell 

D) Macromolecule 

9. Haemopoiesis (blood cell production) takes place primarily in which body system? 

A) Integumentary system 

B) Skeletal system 

C) Lymphatic system 

D) Cardiovascular system 
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10. The system responsible for the slow control of body functions via chemical messengers 

called hormones is the: 

A) Nervous system 

B) Respiratory system 

C) Endocrine system 

D) Immune system 

11. The sum of all biochemical reactions taking place inside a living body is called: 

A) Homeostasis 

B) Differentiation 

C) Metabolism 

D) Responsiveness 

12. The metabolic process that breaks down complex organic molecules into simpler ones 

with the release of energy is called: 

A) Anabolism 

B) Catabolism 

C) Phagocytosis 

D) Glycogenesis 

13. The transition of an unspecialized stem cell into a specialized keratinocyte is an 

example of which basic life process? 

A) Growth 

B) Reproduction 

C) Differentiation 

D) Responsiveness 
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14. Shivering in response to a sudden drop in environmental temperature is an example 

of: 

A) Catabolism 

B) Growth 

C) Responsiveness 

D) Differentiation 

15. The concept of maintaining a dynamic steady-state within the internal environment 

of the body is known as: 

A) Metabolism 

B) Homeostasis 

C) Osmosis 

D) Synergism 

16. In a standard homeostatic feedback loop, which component detects the initial change 

in a controlled condition? 

A) Effector 

B) Control center 

C) Receptor 

D) Integrator 

17. The control center of a homeostatic feedback loop typically evaluates afferent inputs 

and sends commands via: 

A) Afferent pathways 

B) Efferent pathways 

C) Local diffusion 

D) Intercellular junctions 
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18. Most physiological regulatory mechanisms in the human body operate via: 

A) Positive feedback systems 

B) Negative feedback systems 

C) Open-loop systems 

D) Feed-forward systems 

19. Blood pressure regulation is a classic example of a: 

A) Positive feedback system 

B) Negative feedback system 

C) Non-homeostatic pathway 

D) Destructive loop 

20. Which of the following is regulated by a positive feedback loop? 

A) Blood glucose levels 

B) Core body temperature 

C) Uterine contractions during childbirth 

D) Systemic blood pressure 

21. In the standard anatomical position, the palms of the hands are oriented: 

A) Posteriorly 

B) Medially 

C) Laterally 

D) Anteriorly 

22. A structure located closer to the head or upper part of the body is described as: 

A) Inferior 

B) Superior 

C) Distal 

D) Proximal 

 

 



 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

23. The sternum (breastbone) is situated ________ to the vertebral column (spine). 

A) Posterior 

B) Anterior 

C) Lateral 

D) Deep 

24. The wrist is ________ to the elbow. 

A) Proximal 

B) Distal 

C) Superior 

D) Medial 

25. Which imaginary plane divides the human body into equal right and left halves? 

A) Parasagittal plane 

B) Midsagittal plane 

C) Coronal plane 

D) Transverse plane 

26. A horizontal section that cuts an organ into superior and inferior portions is called a: 

A) Frontal section 

B) Sagittal section 

C) Transverse section 

D) Oblique section 

27. The selective permeability of the plasma membrane is primarily due to its: 

A) Peripheral proteins 

B) Amphipathic phospholipid bilayer 

C) Core nucleic acids 

D) Extracellular glycocalyx 
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28. Which cell organelle is known as the "powerhouse of the cell" due to its role in ATP 

generation? 

A) Lysosome 

B) Golgi complex 

C) Mitochondrion 

D) Rough Endoplasmic Reticulum 

29. The site of structural protein synthesis, folding, and sorting within a cell is the: 

A) Smooth Endoplasmic Reticulum 

B) Rough Endoplasmic Reticulum 

C) Peroxisome 

D) Centrosome 

30. Which organelle contains hydrolytic enzymes responsible for autophagy and cellular 

digestion? 

A) Ribosome 

B) Lysosome 

C) Nucleolus 

D) Golgi apparatus 

31. Solute movement directly across the lipid bilayer from a region of high concentration 

to low concentration without ATP is called: 

A) Active transport 

B) Simple diffusion 

C) Osmosis 

D) Endocytosis 
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32. The movement of water across a selectively permeable membrane toward a higher 

solute concentration is called: 

A) Facilitated diffusion 

B) Active transport 

C) Osmosis 

D) Exocytosis 

33. The Na+/K+ ATPase pump is a key example of: 

A) Primary active transport 

B) Secondary active transport 

C) Simple diffusion 

D) Facilitated diffusion 

34. A symport transport mechanism moves two substances in: 

A) Opposing directions 

B) The identical direction 

C) Random paths 

D) Perpendicular planes 

35. Cellular ingestion of solid matter or particles is specifically referred to as: 

A) Pinocytosis 

B) Phagocytosis 

C) Exocytosis 

D) Receptor-mediated sorting 

36. Nuclear DNA replication takes place during which precise phase of the cell cycle? 

A) G1 phase 

B) S phase 

C) G2 phase 

D) M phase 
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37. During which stage of mitosis do chromosomes align perfectly along the equatorial 

plate? 

A) Prophase 

B) Metaphase 

C) Anaphase 

D) Telophase 

38. The actual physical splitting of the cellular cytoplasm into two distinct daughter cells 

is called: 

A) Karyokinesis 

B) Cytokinesis 

C) Interphase 

D) Mitosis 

39. Localized chemical signaling where a cell secretes molecules that affect adjacent cells 

in the immediate vicinity is called: 

A) Endocrine signaling 

B) Paracrine signaling 

C) Synaptic signaling 

D) Autocrine signaling 

40. Long-distance cellular communication via hormones released directly into the 

bloodstream is termed: 

A) Paracrine 

B) Juxtacrine 

C) Endocrine 

D) Contact-dependent 
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41. A reversible decrease in individual cell size and functional capacity due to disuse or 

lack of nutrition is known as: 

A) Hypertrophy 

B) Atrophy 

C) Hyperplasia 

D) Metaplasia 

42. The enlargement of the left ventricle of the heart due to chronic high blood pressure 

is an example of: 

A) Atrophy 

B) Hypertrophy 

C) Dysplasia 

D) Neoplasia 

43. The reversible conversion of ciliated columnar epithelium to stratified squamous 

epithelium in a smoker's respiratory tract is called: 

A) Anaplasia 

B) Metaplasia 

C) Dysplasia 

D) Hyperplasia 

44. Which term describes disordered, abnormal cell growth that serves as a pre-cancerous 

indicator? 

A) Metaplasia 

B) Hyperplasia 

C) Dysplasia 

D) Atrophy 
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45. What is the most common primary underlying cause of cellular injury? 

A) Physical trauma 

B) Hypoxia (Oxygen deprivation) 

C) Genetic mutation 

D) Nutrient excess 

46. Cellular swelling caused by the failure of energy-dependent ion pumps is a 

characteristic of: 

A) Reversible cell injury 

B) Apoptosis 

C) Necrosis 

D) Autophagy 

47. Pathological, unprogrammed cell death accompanied by cellular rupture and 

secondary tissue inflammation is called: 

A) Apoptosis 

B) Necrosis 

C) Atrophy 

D) Mitosis 

48. The progressive condensation and shrinkage of a dying cell's nucleus is called: 

A) Karyorrhexis 

B) Karyolysis 

C) Pyknosis 

D) Mitosis 

49. Programmed, energy-dependent cell death that does not induce an inflammatory 

response is known as: 

A) Necrosis 

B) Apoptosis 

C) Infarction 

D) Lysis 
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50. The outermost layer of the epidermis, composed entirely of dead, flat, keratin-filled 

cells, is the: 

A) Stratum basale 

B) Stratum spinosum 

C) Stratum corneum 

D) Stratum granulosum 

ANSWER KEY (MCQs) 

1. C | 2. A | 3. C | 4. B | 5. C | 6. B | 7. D | 8. C | 9. B | 10. C 11. C | 12. B | 13. C | 14. C | 15. 

B | 16. C | 17. B | 18. B | 19. B | 20. C 21. D | 22. B | 23. B | 24. B | 25. B | 26. C | 27. B | 

28. C | 29. B | 30. B 31. B | 32. C | 33. A | 34. B | 35. B | 36. B | 37. B | 38. B | 39. B | 40. C 

41. B | 42. B | 43. B | 44. C | 45. B | 46. A | 47. B | 48. C | 49. B | 50. C. 
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Very Short Answer (2- Marks) 

1. What is the study of tissue structure called? 

A. Histology 

2. What is the basic structural and functional unit of life? 

A. Cell 

3. Name the metabolic process that breaks down molecules to release energy. 

A. Catabolism 

4. What biological condition maintains a dynamic internal balance? 

A. Homeostasis 

5. Which fluid environment directly surrounds and bathes living cells? 

A. Extracellular fluid 

6. What system controls the body slowly via hormones? 

A. Endocrine system 

7. What type of feedback loop regulates blood pressure? 

A. Negative feedback 

8. What type of feedback loop amplifies uterine contractions? 

A. Positive feedback 

9. In the standard anatomical position, which way do the palms face? 

A. Anteriorly (Forward) 

10. What directional term means "closer to the head"? 

A. Superior 

11. What vertical plane divides the body into equal right and left halves? 

A. Midsagittal plane 

12. Name the primary model used to describe the plasma membrane structure. 

A. Fluid mosaic 

13. Which organelle is nicknamed the "powerhouse of the cell"? 

A. Mitochondrion 
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14. Name the main chemical energy currency consumed by active transport. 

A. ATP 

15. During which precise cell cycle phase does DNA replication occur? 

A. S phase 

16. What is the physical splitting of the cellular cytoplasm called? 

A. Cytokinesis 

17. What type of signaling involves hormones traveling through the blood? 

A. Endocrine 

18. What reversible cellular adaptation replaces one adult cell type with another? 

A. Metaplasia 

19. What term describes unprogrammed, inflammatory cell death? 

A. Necrosis 

20. Name the outermost, dead keratinized layer of the epidermis. 

A. Stratum corneum 
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Short Answer Questions (5- Marks) 

1. Define Anatomy and Physiology. Discuss the comprehensive scope of these branches in the 

field of pharmacy. 

2. Explain the six structural levels of organization of the human body with suitable biological 

examples. 

3. Describe the functional components of a homeostatic feedback loop. Briefly differentiate 

between negative and positive feedback mechanisms. 

4. Explain the homeostatic regulation of blood pressure using a negative feedback loop template. 

5. Describe the 'Anatomical Position' and explain any four major directional terms used in human 

anatomy with examples. 

6. Write a short note on the body planes and sections used to study human anatomy. 

7. Describe the molecular structure of the plasma membrane based on the Fluid Mosaic Model. 

8. Classify the mechanisms of transport across cell membranes. Differentiate between primary 

and secondary active transport. 

9. Discuss the primary forms of intracellular signaling and cellular communication. 

10. Define cellular adaptation. Differentiate clearly between Atrophy, Hypertrophy, Metaplasia, 

and Dysplasia. 
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Long Answer Questions (10 -Marks) 

1. Define Homeostasis. Discuss in detail the structural components of a homeostatic feedback 

system. Explain the dynamic regulation of blood pressure and blood glucose levels using 

negative feedback templates. 

2. Elaborate on the Fluid Mosaic Model of the plasma membrane with a neat, well-labeled 

diagram. Discuss the various structural subdivisions, functions, and locations of cellular 

organelles within a human somatic cell. 

3. Classify the transport mechanisms across cell membranes in a detailed schematic. Discuss 

passive transport (Simple Diffusion, Facilitated Diffusion, Osmosis) and active transport 

(Primary, Secondary, Vesicular) with appropriate physiological examples. 

4. Define the Somatic Cell Cycle. Chronologically describe the events occurring during 

Interphase and the structural phases of Mitosis with clear, sequential diagrams. 

5. Classify and discuss in detail the four fundamental forms of intracellular signaling and cellular 

communication. Explain how cells translate extracellular signals into metabolic responses 

using G-Protein Coupled Receptors (GPCR) as an example. 

6. Define cellular adaptation. Discuss in depth the physiological and pathological pathways of 

Atrophy, Hypertrophy, Hyperplasia, Metaplasia, and Dysplasia with relevant clinical examples 

for each. 

7. Discuss the pathogenesis, molecular causes, and sequential biochemical steps involved in 

cellular injury. Differentiate between reversible cell injury (cellular swelling) and irreversible 

cell injury. 

8. Compare and contrast the morphological, biochemical, and nuclear profiles of Necrosis and 

Apoptosis. Discuss the sequential nuclear changes that take place during necrotic cell death. 

9. Describe the microscopic anatomy of the human skin with a comprehensive, well-labeled 

diagram. Discuss the major physiological and protective functions executed by the 

integumentary system. 

10. Discuss the biological differences between cutaneous tissue repair via primary intention and 

secondary intention. Chronologically detail the four overlapping physiological phases of 

wound healing. 
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INTEGRATED THEORY AND CASE-BASED LEARNING (CBL) 

Topic 1: Homeostasis & Feedback Systems 

(Insert your detailed theoretical notes here: Definitions, components of feedback loops, types 

of feedback systems, etc.) 

         Student CBL Activity Board: Case Study 1 

Clinical Scenario: The Elevated Blood Pressure Emergency 

• Patient Profile: A 54-year-old male presents to a community health screening camp. 

During a routine assessment, his blood pressure is recorded at 165/95 mmHg (Stage 2 

Hypertension). The patient appears anxious and reports that he hurriedly ran up three flights 

of stairs to reach the clinic because the elevator was non-functional. He also mentions 

having consumed a highly seasoned, high-sodium fast-food meal roughly one hour prior to 

his arrival. 

• Core Task: Analyze the physiological chain reaction of the human body attempting to bring 

this patient's elevated blood pressure back down to its normal resting baseline 

(approx.120/80 mmHg). 

    Clinical Investigation & Evaluation Questions: 

1. System Mapping: Dissect this clinical case and clearly isolate the specific anatomical 

structures or cells acting as the Receptor, the Control Center, and the Effector. 

2. Mechanism Analysis: Explain the physiological reasons why this regulatory mechanism 

is designated as a Negative feedback loop rather than a Positive feedback loop. Predict the 

systemic outcome if a mutation converted this into a positive loop. 

3. Pharmaceutical Application: If a patient is prescribed a cardiovascular drug that 

completely suppresses baroreceptor membrane sensitivity, analyze how their body will 

respond when they suddenly transition from a prolonged lying down posture to a standing 

position. 
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Topic 2: Cellular Level of Organization & Adaptation 

(Insert your detailed theoretical notes here: Cell structure, membrane transport, types of 

adaptations like atrophy, hypertrophy, metaplasia, etc.) 

         Student CBL Activity Board: Case Study 2 

Clinical Scenario: The Cellular Shape-Shifter 

• Patient Profile: A 48-year-old female presents with a 15-year history of a persistent, 

productive morning cough. She admits to smoking 1.5 packs of commercial cigarettes daily 

since her early university years. The physician schedules a bronchoscopy, and a tissue 

biopsy is harvested from the inner epithelial mucosal lining of her right main bronchus. The 

subsequent histopathology report reveals that the normal Ciliated Pseudostratified 

Columnar Epithelium has been completely replaced by layers of Stratified Squamous 

Epithelium. The pathologist notes that while the architecture is altered, the cellular layers 

show organized maturation with no signs of chaotic structural atypia or nuclear 

pleomorphism yet. 

• Core Task: Evaluate the survival mechanism of the respiratory cells under environmental 

stress and correlate it with the patient's symptoms. 

    Clinical Investigation & Evaluation Questions: 

1. Adaptation Identification: Based on the histopathology findings, name the precise 

cellular adaptation this patient has developed. Clarify whether this altered tissue state is 

permanently fixed or structurally reversible upon cessation of smoking. 

2. Clinical Prognosis: If the patient rejects all medical intervention and continues her heavy 

smoking habits for another decade, describe the next dangerous, atypical cellular transition 

(pre-cancerous state) that is likely to manifest in a follow-up bronchial biopsy. 

3. Functional Correlation: Explain how the loss of ciliated columnar structures disrupts the 

basic life processes of responsiveness and movement at the cellular level within the 

respiratory tract. 
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PROBLEM-BASED LEARNING (PBL) MASTER MODULE 

     PBL SESSION OBJECTIVES & PROCESS MATRIX 

• Target Levels: Bloom's Taxonomy Level 4 (Analyze) & Level 5 (Evaluate). 

• The 3-Step PBL Classroom Flow: 

1. The Trigger (10 Mins): Students are presented only with the raw "Problem Statement" or 

clinical trigger. No prior context or textbook hints are provided. 

2. The Brainstorming & Mapping (25 Mins): Working in small teams, students create a 3-

column matrix on the blackboard or sheets: What We Know, What We Need to Know 

(Learning Gaps), and Our Hypotheses. 

3. The Presentation & Synthesis (25 Mins): A chosen representative from each team maps 

the physiological or cellular mechanism on the board, defending their diagnostic 

conclusions. 

      PROBLEM TRIGGER 1: THE FAINTING CLASS IN-CHARGE 

• Syllabus Link: Topic 1 & 2 (Homeostatic Regulatory Loops, Basic Life Processes, 

Introduction to Systems). 

       The Problem Statement 

A 28-year-old female faculty member, handling extensive administrative workloads, suddenly 

collapses and faints in the main corridor immediately after standing up quickly from her office 

desk. Her students rush to assist her. Within 45 seconds of lying flat on the floor, she completely 

regains consciousness but complains of feeling dizzy, lethargic, and cold. A student utilizes a 

digital monitor to record her vitals while she is sitting up: Blood Pressure is 90/50 mmHg and 

Heart Rate is 105 beats per minute (bpm). 

         The Student Worksheet Framework 

WHAT WE KNOW WHAT WE NEED TO KNOW OUR HYPOTHESES 

• Patient fainted instantly 

after abruptly standing up. 

• Sitting BP is critically low 

(90/50 mmHg). 

• Heart rate is abnormally 

high (105 bpm) despite 

hypotension. 

1. What are the normal resting 

baseline ranges for BP and 

Heart Rate? 

2. Why did consciousness 

restore spontaneously upon 

lying flat? 

3. What is the physiological 

link between low BP and 

high HR? 

1. Gravity caused transient 

blood pooling in lower 

limbs, reducing cerebral 

blood flow (brain supply) 

2. Baroreceptors detected low 

stretch and triggered reflex 

tachycardia to compensate 

for the drop. 
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    Core Investigative Questions for Presentation: 

1. The Circuit Failure: Trace the exact homeostatic reflex arc that should have executed a 

rapid adjustment to prevent this sudden drop in blood pressure when she shifted from a 

sitting to a standing posture. Identify the receptors and control center. 

2. The Tachycardia Puzzle: Why is her heart beating at 105 bpm if her blood pressure is 

profoundly low? Explain the compensatory link using a negative feedback template. 

3. The Postural Rescue: Explain why lying flat on the floor naturally restored her 

consciousness before any medical fluids or drugs were administered. 

      PROBLEM TRIGGER 2: THE MYSTERIOUS SERUM REPORTS 

Syllabus Link: Topic 4 & 5 (Membrane Transport, Cellular Injury Pathways, Necrosis 

Pathogenesis). 

       The Problem Statement 

An unconscious 60-year-old patient is wheeled into the emergency department. Family 

members state that the patient felt a sudden, crushing chest discomfort before passing out. The 

ER physician orders an emergency biochemical blood panel. The laboratory technician marks 

the report with a critical red stamp because Serum Potassium ($K^+$) levels are critically 

high (Hyperkalemia) and Cardiac Troponin T and CK-MB proteins are highly elevated 

in the general circulation. The subsequent ECG shows severe electrical abnormalities in the 

cardiac ventricles. 

         The Student Worksheet Framework 

WHAT WE KNOW WHAT WE NEED TO KNOW OUR HYPOTHESES 

• Patient experienced 

sudden, acute crushing 

chest discomfort. 

• Extracellular fluid/blood 

has a toxic buildup of 

Potassium. 

• Intracellular muscle 

proteins are floating in open 

circulation. 

1. Why did Potassium ions 

cross out into the blood 

stream if they are normally 

intracellular? 

2. What type of cell death 

opens the membrane 

boundaries, causing a spill 

into adjacent tissues? 

 

1. Severe hypoxia blocked 

energy generation, freezing 

active pumps. 

2. The structural cell 

membranes have 

completely ruptured, 

spilling internal biomarkers 

outward. 
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    Core Investigative Questions for Presentation: 

1. The Membrane Breach: Intracellular potassium concentration is normally high inside 

human cells. Explain the biophysical transport failure that caused K+ to aggressively leak 

down its concentration gradient into the blood plasma. 

2. The Necrotic Verdict: Based on the presence of macromolecular proteins (Troponin and 

CK-MB) in the open bloodstream, evaluate whether these myocardial cells died via 

Apoptosis or Necrosis. Defend your choice with structural membrane evidence. 

3. The Cascade Mapping: Draw a structural flow diagram mapping out the chronological 

cell injury domino effect: start from Ischemia (arterial clot) →  Mitochondrial arrest  → 

leading to the definitive physical rupture of the plasma membrane. 

               PROBLEM TRIGGER 3: THE DEFECTIVE SCAR 

Syllabus Link: Topic 5 (Integumentary System Structure & Complex Wound Healing 

Mechanics). 

       The Problem Statement 

A 21-year-old student presents to the skin clinic with a deep, wide wound on his right hand 

caused by a glass apparatus explosion in the chemistry laboratory 4 weeks ago. The wound bed 

is filled with a pale, loose tissue matrix that looks wet, fragile, and displays severely delayed 

epithelial closure. On questioning, the student reveals he has been applying a strong, 

unprescribed topical corticosteroid cream daily, believing it would accelerate recovery. He also 

mentions that his diet for the past month has consisted solely of instant noodles due to hostel 

financial restrictions. 

         The Student Worksheet Framework 

WHAT WE KNOW WHAT WE NEED TO KNOW OUR HYPOTHESES 

• Deep glass wound with 

wide margins showing zero 

signs of closure. 

• Applied high-potency 

corticosteroid creams daily 

for a month. 

• Chronic poor nutrition. 

1. What is the normal timeline 

for granulation tissue 

maturation? 

2. How does an amino-acid 

deficient diet alter the 

structural layout of a 

forming scar matrix?  

1. Steroid cream blocked 

immune cell activation, 

stopping the clean-up. 

2. Protein malnutrition 

stopped fibroblasts from 

manufacturing strong 

collagen cross-links. 
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    Core Investigative Questions for Presentation: 

1. The Healing Intention: Classify the biological pathway (Primary vs. Secondary Intention) 

this wound must follow to achieve full structural closure, and identify which specific phase 

of wound healing is currently frozen or delayed. 

2. The Pharmacological Sabotage: Corticosteroids are potent anti-inflammatory agents. 

Analyze how suppressing the Inflammatory Phase (Neutrophils and Macrophages) 

inadvertently sabotaged the downstream Proliferative Phase and structural angiogenesis. 

3. The Nutritional Link: Explain why a diet completely deficient in essential amino acids 

and vitamins impairs the structural transition of Type III Collagen to Type I Collagen 

during the maturation phase, leaving the scar weak and defective. 

 


