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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 
Outline the divisions of the PNS and identify the origins, modalities, and 

functions of all cranial and spinal nerves. 
BP104.4 

2 
Predict visceral organ responses to physical or chemical stress using 

principles of autonomic dual innervation. 
BP104.4 

3 
Dissect the structural micro-anatomy and signal transduction cascades 

governing vision, audition, olfaction, and gustation. 
BP104.4 

4 

Evaluate the tissue modifications and clinical presentations across major 

special sense disorders (e.g., glaucoma, cataract, myopia, otitis media, 

vertigo, anosmia). 

BP104.4 
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❖ The Peripheral Nervous System (PNS) & Autonomic Architecture 

➢ Structural and Functional Classification of the PNS 

The Peripheral Nervous System (PNS) encompasses all nervous tissue residing 

outside the boundaries of the brain and spinal cord. Functionally, it serves as the 

bidirectional communication relay linking the Central Nervous System (CNS) to 

the periphery. 

[Peripheral Nervous System (PNS)] 

 

 

      [Sensory (Afferent) Division]                    [Motor (Efferent) Division] 

           (Periphery ──> CNS)                                 (CNS ──> Periphery) 

 

 

[Somatic Nervous System (SNS)]    [Autonomic Nervous System (ANS)]         

(Voluntary; Skeletal Muscle)                     (Involuntary; Smooth/Cardiac/Glands) 

 

 

[Sympathetic Nervous System]                          [Parasympathetic Nervous System] 

("Fight-or-Flight"; Thoracolumbar)                         ("Rest-and-Digest"; Craniosacral) 
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I. Sensory (Afferent) Division: Conducts somatic and visceral nerve impulses 

from peripheral sensory receptors back to the CNS. 

II. Motor (Efferent) Division: Conducts motor command inputs from the CNS 

outward to target effector organs. It is sub-classified into: 

a. Somatic Nervous System (SNS): Controls voluntary actions; relays motor 

outputs strictly from the CNS to effector skeletal muscle tissue. 

b. Autonomic Nervous System (ANS): Regulates involuntary bodily actions; 

conveys efferent commands to visceral smooth muscle layers, cardiac muscle, 

and metabolic glands. The ANS is divided into the Sympathetic and 

Parasympathetic nervous systems. 

➢ The Sympathetic Nervous System (Thoracolumbar Outflow) 

The Sympathetic Nervous System orchestrates metabolic shifts to prepare the 

body for physical exertion, trauma, or emergency events- a state known as the 

"Fight-or-Flight" response. 
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▪ Anatomical Origin: Exhibits a thoracolumbar outflow. Preganglionic 

neuronal cell bodies reside inside the lateral gray horns of the spinal cord 

segments from T1 through L2. 

▪ Structural Wiring: Features short preganglionic fibers that synapse within 

the paravertebral sympathetic chain ganglia (running parallel to the spine) or 

prevertebral ganglia (e.g., celiac, superior mesenteric). Consequently, it 

possesses long postganglionic fibers that travel extensively to reach their 

terminal visceral effectors. 

▪ Physiological Hallmarks: Promotes rapid divergence (one preganglionic 

neuron synapses with many postganglionic units), triggering a widespread, 

synchronized systemic response. 

➢ The Parasympathetic Nervous System (Craniosacral Outflow) 

The Parasympathetic Nervous System maintains visceral operations during 

periods of rest and recovery, managing the "Rest-and-Digest" or "SLUDD" 

(Salvation, Lacrimation, Urination, Digestion, Defecation) activities. 
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▪ Anatomical Origin: Exhibits a craniosacral outflow. Preganglionic cell 

bodies emerge from the nuclei of Cranial Nerves III, VII, IX, and X, as well 

as the lateral gray horns of sacral spinal segments S2 through S4. 

▪ Structural Wiring: Features long preganglionic fibers that travel 

uninterrupted directly to terminal ganglia located within or immediately 

adjacent to the walls of target organs. Consequently, it exhibits exceptionally 

short postganglionic fibers. 

▪ Physiological Hallmarks: Displays localized, highly targeted control loops 

without widespread divergence. 

➢ Neurotransmitters, Receptors, and Physiological Effects 
 

Autonomic 

Pathway 

Pre-Ganglionic 

Transmitter & 

Receptor 

Post-Ganglionic 

Transmitter & 

Effector Receptor 

Target Tissue 

Actions 

Sympathetic Acetylcholine (ACh) 

binding to Nicotinic 

Receptors 

Norepinephrine (NE) 

[Exception: ACh at 

sweat glands] binding 

to Adrenergic 

Receptors 

(𝜶𝟏, 𝜶𝟐, 𝜷𝟏, 𝜷𝟐) 

 

Mydriasis (pupil 

dilation); Positive 

chronotropy and 

inotropy (𝜷𝟏); 

Bronchodilation 

(𝜷𝟐); 

Vasoconstriction in 

skin/viscera (𝜶𝟏); 

Glycogenolysis. 

Parasympathetic Acetylcholine (ACh) 

binding to Nicotinic 

Receptors 

Acetylcholine (ACh) 

binding to Muscarinic 

Receptors 

(𝑴𝟏, 𝑴𝟐, 𝑴𝟑, 𝑴𝟒, 𝑴𝟓) 

 

Miosis (pupil 

constriction); 

Negative 

chronotropy (𝑀2); 

Bronchoconstriction 

(𝑀3); Hyper-

secretion of digestive 

juices and increased 

GI motility (𝑀3). 
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❖ Somatic Pathways: Cranial and Spinal Nerves 

➢ The 12 Pairs of Cranial Nerves: Origin, Modality, and Functions 

Cranial nerves are structural components of the PNS that emerge directly from 

the base of the brain and brainstem. They are enumerated using Roman numerals 

(𝐼 − 𝑋𝐼𝐼): 
 

 
 

✓ I: Olfactory Nerve (Sensory): Originates in the olfactory mucosa; passes 

through the cribriform plate of the ethmoid bone. Function: Transduces the 

sense of smell. 

✓ II: Optic Nerve (Sensory): Originates in the ganglion cell layer of the retina; 

passes through the optic canal. Function: Relays visual signals. 

✓ III: Oculomotor Nerve (Motor): Originates in the midbrain. Function: 

Inervates extrinsic ocular muscles (superior/inferior/medial rectus, inferior 

oblique) and mediates parasympathetic pupillary constriction. 

✓ IV: Trochlear Nerve (Motor): Originates in the midbrain. Function: 

Inervates the superior oblique muscle to drive downward and inward eye 

movement. 

✓ V: Trigeminal Nerve (Mixed): Originates in the pons; splits into Ophthalmic 

(𝑉1), Maxillary (𝑉2), and Mandibular (𝑉3) branches. Function: Conveys 
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somatosensory inputs from the face and directs voluntary chewing movements 

via the muscles of mastication. 

✓ VI: Abducens Nerve (Motor): Originates in the pons. Function: Inervates 

the lateral rectus muscle to drive abduction (outward movement) of the eye. 

✓ VII: Facial Nerve (Mixed): Originates in the pons. Function: Controls facial 

expressions, triggers submandibular and lacrimal glandular secretions, and 

carries taste sensations from the anterior two-thirds of the tongue. 

✓ VIII: Vestibulocochlear Nerve (Sensory): Originates in the inner ear 

apparatus. Function: Relays vestibular inputs (equilibrium/balance) and 

auditory signals (hearing). 

✓ IX: Glossopharyngeal Nerve (Mixed): Originates in the medulla oblongata. 

Function: Regulates parotid gland salivation, assists in swallowing, and 

relays taste and somatic sensations from the posterior one-third of the 

tongue. 

✓ X: Vagus Nerve (Mixed): Originates in the medulla; extends far beyond the 

head and neck into the thoracic and abdominal cavities. Function: Serves as 

the primary parasympathetic pathway to visceral organs (slowing heart rate, 

stimulating digestion) and carries visceral sensory feedback. 

✓ XI: Accessory Nerve (Motor): Originates from the branchial motor column 

of the upper spinal cord. Function: Controls the sternocleidomastoid and 

trapezius muscles to govern head turning and shoulder shrugging. 

✓ XII: Hypoglossal Nerve (Motor): Originates in the medulla. Function: 

Inervates the intrinsic and extrinsic muscles of the tongue to manage speech 

and swallowing. 

➢ Spinal Nerves: Structural Origin, Plexuses, and Functional Mapping 

There are 31 pairs of spinal nerves, grouped by the spinal cord segments from 

which they emerge: 8 Cervical (C1–C8), 12 Thoracic (T1–T12), 5 Lumbar 

(L1–L5), 5 Sacral (S1–S5), and 1 Coccygeal (Co1). 

• Roots of Attachment: Every spinal nerve connects to the spinal cord via two 

distinct roots: 

1. Posterior (Dorsal) Root: Contains sensory (afferent) axons entering the spinal 

cord, marked by a Dorsal Root Ganglion housing cell body of pseudo-

unipolar sensory neurons. 

2. Anterior (Ventral) Root: Contains motor (efferent) axons emerging from cell 

bodies within the anterior and lateral gray horns. 

• Plexus Networks: Except for thoracic segments T2–T12 (which form 

standalone intercostal nerves), the anterior rami of spinal nerves interlace into 

complex structural networks called plexuses: 
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o Cervical Plexus (C1–C5): Innervates the skin and muscles of the head, neck, 

and upper shoulders. Gives rise to the Phrenic Nerve (C3–C5), which 

supplies the diaphragm to drive respiration. 

o Brachial Plexus (C5–T1): Supplies the entire pectoral girdle and upper limbs. 

Gives rise to the axillary, musculocutaneous, radial, median, and ulnar nerves. 

o Lumbar Plexus (L1–L4): Innervates the anterolateral abdominal wall, 

external genitals, and parts of the lower limb. Gives rise to the Femoral 

Nerve. 

o Sacral Plexus (L4–S4): Supplies the buttocks, perineum, and lower limbs. 

Gives rise to the Sciatic Nerve, which is the longest and largest nerve in the 

human body. 
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❖ Special Senses: Anatomy and Physiology 

➢ The Ocular System (Visual Pathway and Eye Anatomy) 

The eyeball is a specialized spherical organ composed of three distinct tissue 

layers (tunics) enclosing internal fluid chambers: 

[Ocular Tissue Layers (Tunics)] 

 

 

Fibrous Tunic              Vascular Tunic (Uvea)                      [Nervous Tunic] 

(Outer Protective Layer)        (Middle Nutrient Layer)              (Inner Sensory Layer) 

➔ Sclera                              ➔ Choroid                                   ➔ Retina  

(White rigid tissue)                (Vascularized lining) 

➔ Cornea                            ➔ Ciliary Body  

(Transparent lens window)   (Secretes Aqueous)         Photoreceptors   Fovea Centralis          

                                              ➔ Iris                              (Rods/Cones)     (High acuity)      

                                              (Pigmented aperture) 

 

1. The Fibrous Tunic (Outer): Consists of the posterior Sclera (the rigid, 

opaque white of the eye that maintains structural shape and anchors muscles) 

and the anterior Cornea (a non-vascular, curved transparent window that acts 

as the primary fixed lens element to refract light). 

2. The Vascular Tunic / Uvea (Middle): Consists of the Choroid (a heavily 

vascularized, dark-pigmented lining that absorbs stray light and nourishes the 

outer retina), the Ciliary Body (containing ciliary muscles that alter lens shape 

for accommodation, and ciliary processes that secrete Aqueous Humor), and 

the Iris (a circular, pigmented contractile ring with circular and radial muscle 

fibers that regulate pupil size). 

3. The Nervous Tunic / Retina (Inner): The primary neurosensory layer 

containing photoreceptor cells: 

▪ Rods: Abundant in the peripheral retina; highly sensitive to light, mediating 

dim-light (scotopic) and black-and-white vision. 

▪ Cones: Concentrated in the central retina; mediate color (photopic) vision and 

high visual acuity. 

▪ Fovea Centralis: A tiny depression at the center of the macula lutea containing 

exclusively densely packed cones; the site of highest visual resolution. 
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➢ Physiology of Vision and Visual Transduction 

Light rays pass through the cornea, anterior chamber, pupil, lens, and vitreous 

body to focus directly onto the photoreceptor layer of the retina. 

• Phototransduction Process: Rod photoreceptors express the photopigment 

Rhodopsin (composed of the protein opsin bound to 11-cis-retinal). 

• When struck by a photon, 11-cis-retinal isomerizes into all-trans-retinal. This 

shape shift activates the G-protein Transducin, which stimulates 

phosphodiesterase (PDE) to break down cyclic GMP (cGMP). 

• The drop in cGMP closes cyclic nucleotide-gated Sodium (Na+) channels, 

hyperpolarizing the photoreceptor membrane. This hyperpolarization 

decreases the tonic release of the inhibitory neurotransmitter glutamate, which 

derepresses downstream bipolar and ganglion cells to generate nerve 

impulses. 

• Visual Pathway: Ganglion cell axons exit the eye through the optic disc, 

forming the Optic Nerve. These fibers converge at the Optic Chiasm (where 

axons from the nasal retinas cross to the opposite side), pass through the optic 

tracts to the lateral geniculate nucleus of the thalamus, and project via optic 

radiations to the Primary Visual Cortex (Area 17) in the occipital lobe. 
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➢ The Auditory and Vestibular System (Ear Structure and Equilibrium 

Mechanics) 

The ear functions as a dual sensory organ engineered for audition (hearing) and 

the maintenance of vestibular equilibrium (balance). It is anatomically split into 

three regions: 

[External Ear] (Pinna + External Meatus) ──> Captures and channels    

                                                                                  acoustic sound waves inward  

 

[Middle Ear] (Tympanic Membrane + Ossicles: Malleus, Incus, Stapes) ──>   

                                                                            Amplifies mechanical vibrations  

 

[Internal Ear] (Bony/Membranous Labyrinths: Cochlea + Vestibular 

Apparatus) ──> Transduces fluid waves into nerve signals 

 

i. The External Ear: Comprises the Pinna (Auricle) and the External Auditory 

Meatus (Ear Canal), ending at the Tympanic Membrane (Eardrum). It collects 

and channels acoustic waves inward. 

ii. The Middle Ear: An air-filled cavity inside the temporal bone hosting the 

three smallest bones of the body, the Auditory Ossicles (Malleus, Incus, and 

Stapes). These bones form a mechanical lever system that amplifies vibrations 

from the tympanic membrane and transmits them to the Oval Window of the 

inner ear. The middle ear connects to the nasopharynx via the Eustachian 

(Auditory) Tube, which equalizes air pressure across the eardrum. 

iii. The Internal Ear: Contains the bony and membranous labyrinths, which are 

filled with perilymph and endolymph fluids. It includes two functional 

structures: 

• The Cochlea: The specialized snail shell-shaped organ responsible for 

hearing. Inside, the Organ of Corti sits on the basilar membrane, featuring 

auditory hair cells equipped with stereocilia that project toward an overlying 

tectorial membrane. 

• The Vestibular Apparatus: Responsible for equilibrium. Includes the 

Semicircular Canals (possessing cristae inside dilated ampullae to detect 

dynamic rotational acceleration) and the Otolithic Organs (Utricle and 

Saccule) (possessing maculae with calcium carbonate otolith crystals to detect 

static head tilt and linear acceleration). 
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➢ Physiology of Hearing and Auditory Transduction 

Sound waves traveling down the ear canal vibrate the tympanic membrane, 

moving the ossicular chain. The stapes pushes against the oval window, 

generating fluid pressure waves that ripple through the perilymph of the scala 

vestibuli, travel around the cochlear apex, and pass into the endolymph of the 

cochlear duct. 

• Signal Transduction: These fluid waves displace the flexible basilar 

membrane, causing the stereocilia of the hair cells to bend against the rigid 

tectorial membrane. 

• Bending toward the tallest stereocilium pulls open mechanically gated 

Potassium (K+) channels. Because endolymph is rich in potassium, K+ ions 

rush into the hair cell sarcoplasm, depolarizing the membrane. 

• This depolarization opens voltage-gated Calcium (Ca2+) channels, triggering 

the release of glutamate to stimulate sensory fibers of the Vestibulocochlear 

Nerve (CN VIII), which project to the auditory cortex in the temporal lobe. 
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➢ The Olfactory System (Nose Anatomy and Smell Transduction) 

Olfaction is a chemical sense mediated by specialized receptors located within 

the upper nasal cavity. 

• Anatomical Layout: The Olfactory Epithelium occupies the superior 

nasal conchae and the lower surface of the cribriform plate. It contains 

millions of bipolar Olfactory Receptor Neurons, surrounded by supporting 

sustentacular cells and basal stem cells. The dendritic ends of these neurons 

project out into the nasal passage as olfactory cilia, which are bathed in a 

layer of watery mucus secreted by Bowman's Glands. 
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• Physiology of Smell Transduction: Volatile odorant molecules dissolve into 

the mucus layer and bind to specific Odorant Receptor Proteins on the cilia 

membranes. 

• This binding activates a specialized G-protein termed Golf, which stimulates 

adenylyl cyclase to convert ATP into cyclic AMP (cAMP). 

• The rise in intracellular cAMP opens cyclic nucleotide-gated channels, 

causing an influx of Sodium (Na+) and Calcium (Ca2+) ions, while opening 

Calcium-activated Chloride (Cl
−

) channels that allow Cl
−

 to exit the cell. This 

dual ionic current depolarizes the olfactory neuron, generating an action 

potential. 

• Neural Pathway: Axons gather into bundles that pass upward through the 

tiny openings of the cribriform plate. They synapse with mitral cells within 

structures called glomeruli inside the Olfactory Bulb. The mitral cell axons 

form the olfactory tracts, which project directly to the primary olfactory cortex 

in the limbic system and temporal lobe without first relaying through the 

thalamus. 

➢ The Gustatory System (Tongue Morphology and Taste Buds) 

Gustation is a chemical sense that samples dissolved compounds via specialized 

receptors on the tongue. 

• Anatomical Layout: The tongue's surface is covered with mucosal 

projections called Papillae, classified into three sub-types containing taste 

buds: Vallate (Circumvallate) papillae (forming a V-shape at the back of the 

tongue), Fungiform papillae (mushroom-like structures scattered over the 

apex and margins), and Foliate papillae (located in lateral grooves). Filiform 

papillae are also present; they lack taste buds entirely and function purely to 

provide mechanical friction. 

• Taste Bud Structure: Each taste bud is an oval cluster composed of roughly 

50–100 epithelial cells: gustatory receptor cells (featuring gustatory microvilli 

projecting through a narrow taste pore), supporting cells, and basal cells. 

• Physiology of Taste Transduction: Taste is categorized into five distinct 

primary modalities, each utilizing a different chemical transduction 

mechanism: 



 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

1. Salty: Triggered by Sodium (Na+) ions in food, which diffuse directly into the 

receptor cell through open Amiloride-sensitive Sodium Channels, directly 

depolarizing the membrane. 

2. Sour: Driven by high concentrations of Hydrogen (H+) ions (acids), which 

enter through proton channels or block potassium channels, depolarizing the 

cell. 

3. Sweet: Organic sugars bind to a dimeric G-protein coupled receptor (T1R2 + 

T1R3), activating a second-messenger cascade that closes potassium channels. 

4. Bitter: Toxic alkaloids bind to T2R G-protein coupled receptors, triggering an 

inositol trisphosphate (IP3) pathway that releases internal calcium stores. 

5. Umami (Savory): Triggered by L-glutamate binding to a G-protein coupled 

receptor variant (T1R1 + T1R3), elevating intracellular calcium levels. 

• Neural Pathway: Depolarization triggers the release of neurotransmitters 

(ATP or serotonin) to stimulate sensory nerve fibers. Taste signals are carried 

by CN VII (anterior two-thirds of the tongue), CN IX (posterior one-third), 

and CN X (epiglottis and pharynx). These fibers project to the gustatory 

nucleus in the medulla, pass through the thalamus, and terminate in the 

primary gustatory cortex in the insula. 
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❖ Pathophysiology of Special Sense Disorders 

➢ Ocular Pathologies 

1) Glaucoma 

• Pathophysiology: Glaucoma is a progressive optic neuropathy characterized 

by a characteristic excavation of the optic disc and progressive loss of visual 

fields. The primary modifiable risk factor is Elevated Intraocular Pressure 

(IOP). In a healthy eye, aqueous humor is continuously secreted by the ciliary 

processes into the posterior chamber, flows through the pupil into the anterior 

chamber, and drains out via the trabecular meshwork into the Schlemm's 

Canal. 

[Normal Secretion by Ciliary Processes] ──> Anterior Chamber Flow ──> 

Drainage via Trabecular Meshwork ──> Schlemm's Canal ──> [Impaired 

Drainage Obstruction] ──> Aqueous Humor Accumulation ──> Retinal 

Artery Compression ──> Optic Nerve Atrophy 

• In Open-Angle Glaucoma, microscopic functional blockages build within the 

trabecular meshwork despite an anatomically open drainage angle. In Angle-

Closure Glaucoma, the iris physically shifts forward, mechanically sealing off 

the drainage angle. Both pathways cause aqueous humor to accumulate, 

driving up internal IOP. This elevated pressure compresses the central retinal 

artery and the unmyelinated axons of the optic nerve at the optic disc, causing 

structural ischemia, apoptosis of retinal ganglion cells, and progressive tunnel 

vision. 

2) Cataract 

• Pathophysiology: A cataract is the progressive opacification or clouding of 

the crystalline lens matrix, which impairs the transmission of light to the 

retina. The lens is composed of highly ordered structural proteins called 

crystallins, arranged to ensure perfect transparency. With advanced age, 

chronic ultraviolet exposure, or diabetes, these proteins undergo progressive 

oxidative stress, glycation, and cross-linking. 

• This causes the crystallins to lose their ordered configuration and clump 

together into microscopic aggregates. These aggregates scatter light rays 

instead of focusing them cleanly, reducing visual acuity and causing 

blurred vision, faded color perception, and glare susceptibility. 

 



 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

3) Myopia (Near-sightedness) 

• Pathophysiology: Myopia is a common refractive error where light rays 

entering the eye parallel to the visual axis focus at a point anterior to the retina 

instead of directly on it. This causes distant objects to appear blurry while near 

objects remain clear. The underlying anatomical defect is typically an 

excessive elongation of the eyeball's anteroposterior diameter (axial myopia), 

or an overly steep curvature of the cornea (refractive myopia). Because the 

focusing power of the cornea and lens is too strong for the structural length of 

the eye, images of distant objects fall short of the retinal surface. 
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• Otic Pathologies 

1) Otitis Externa 

• Pathophysiology: Commonly referred to as "Swimmer’s Ear," otitis externa 

is an acute superficial bacterial infection of the external auditory meatus skin 

lining. It often develops when regular exposure to water removes protective, 

acidic cerumen (earwax), macerating the underlying skin. This allows 

opportunistic pathogens (most commonly Pseudomonas aeruginosa or 

Staphylococcus aureus) to colonize the area, causing localized inflammation, 

severe otalgia (ear pain), pruritus, and erythematous canal swelling. 

2) Otitis Media 

• Pathophysiology: An acute or chronic inflammatory infection of the middle 

ear cavity, prevalent in pediatric patients due to the short, horizontal 

orientation of their Eustachian tubes. When an upper respiratory tract 

infection causes mucosal edema, the Eustachian tube becomes blocked, 

trapping physiological secretions inside the middle ear. 

• This trapped fluid forms a stagnant pool that allows upper respiratory 

pathogens (e.g., Streptococcus pneumoniae, Haemophilus influenzae) to 

proliferate. The accumulating purulent exudate drives up pressure inside the 

middle ear cavity, pressing against the tympanic membrane. This causes 

intense pain, eardrum bulging, reduced ossicular mobility (leading to 

conductive hearing loss), and potential eardrum perforation. 

3) Vertigo 

• Pathophysiology: Vertigo is the false sensation of rotational movement or 

spinning in the absence of actual physical motion. It is typically caused by a 

mismatch between vestibular, visual, and somatosensory inputs. It is divided 

into two clinical categories: 

1. Peripheral Vertigo: Arises from disorders of the inner ear structures. A classic 

variant is Benign Paroxysmal Positional Vertigo (BPPV), where 

microscopic calcium carbonate crystals (otoconia) dislodge from the utricle 

macula and migrate into the semicircular canals (most commonly the posterior 

canal). When the head moves, these loose crystals shift, creating an abnormal 

fluid drag that bends hair cell stereocilia, sending false signals of rapid head 

rotation down CN VIII. 
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2. Central Vertigo: Arises from lesions within the central vestibular nuclei of the 

brainstem or cerebellum (e.g., stroke, multiple sclerosis). 
 

 

 

• Olfactory Pathology: Anosmia 

• Pathophysiology: Anosmia is the total loss or absence of the sense of smell. 

It can arise from structural blockages or neurological injury along the olfactory 

pathway: 

o Conductive Deficiencies: Nasal polyps, severe mucosal edema, or allergic 

rhinitis physically block odorant molecules from reaching the superior nasal 

cavity. 

o Sensorineural Damage: Direct trauma to the face can shear the delicate axons 

of olfactory receptor neurons as they pass through the small openings of the 

cribriform plate. Additionally, viral infections (e.g., influenza, SARS-CoV-2) 

can infect and destroy the supporting sustentacular cells of the olfactory 
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epithelium, disrupting the ionic environment required for normal signal 

transduction. 
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Case-Based Learning (CBL) Assessment Board 

         CBL Case Study 1: The Compressed Visual Highway 

• Patient Profile: A 59-year-old grandmother presents to her optometrist 

complaining of progressive, painless loss of peripheral vision over the last two 

years, describing it as "looking through a long tube." She also reports seeing 

faint halos around streetlights at night. An exam reveals bilateral cupping of 

the optic disc, where the central cup occupies over 70% of the total disc area. 

Her intraocular pressure (IOP) is measured at 28 mmHg in the right eye and 

26 mmHg in the left eye (Normal range: 10–21 mmHg). She is diagnosed with 

primary Open-Angle Glaucoma. 

    Investigative Questions: 

1. Fluid Pathway Mapping: Trace the normal physiological path of aqueous 

humor from its synthesis site to its exit into venous circulation. Which 

structural element is failing to function properly in this patient's open-angle 

condition? 

2. Pathophysiological Breakdown: Explain the cellular mechanism by which 

an elevation in IOP to 28 mmHg leads to optic disc cupping and the 

progressive loss of peripheral vision. Which neural cell line is undergoing 

apoptosis? 

3. Pharmacological Target Alignment: A clinician prescribes Latanoprost (a 

prostaglandin analog eye drop) and Timolol (a beta-blocker eye drop). 

Explain how these two distinct drug classes act physiologically to lower 

internal IOP. 

         CBL Case Study 2: The Pediatric Middle Ear Pressure Wildfire 

• Patient Profile: A 3-year-old male is brought to the emergency clinic at 2:00 

AM by his parents. They report he has been crying uncontrollably, tugging at 

his right ear, and running a fever of 38.9°C (102°F). The mother notes he 

recovered from a common cold roughly 4 days ago. Otoscopic examination of 

the right ear reveals a severely erythematous, opaque, and bulging tympanic 

membrane with marked loss of normal light reflexes and complete 

immobility upon pneumatic testing. He is diagnosed with Acute Otitis Media. 
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    Investigative Questions: 

1. Anatomical Vulnerability Analysis: Explain the precise structural features 

of the pediatric Eustachian tube that make young children highly susceptible 

to middle ear infections following an upper respiratory virus. 

2. Pressure Mechanics Evaluation: Describe the clinical events that caused the 

patient's tympanic membrane to appear bulged and immobile. What fluid is 

pooling behind the membrane, and where did the infection originate? 

3. Clinical Complication Forecast: If this middle ear infection is left untreated 

and pressure continues to increase within the temporal bone cavity, what 

structural complication could occur to the tympanic membrane? What type of 

hearing loss would manifest? 
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Active Problem-Based Learning (PBL) Interactive Board 

       PBL Problem Trigger: The Traumatic Asymmetrical Collapse 

1. The Raw Problem Statement 

A 28-year-old male motorcyclist is brought to the trauma bay following a high-

speed collision. He was not wearing a helmet and sustained significant blunt 

trauma to the right side of his skull. Upon stabilization, the trauma physician 

conducts a detailed cranial nerve assessment and documents the following 

neurological findings: 

• The patient exhibits a complete drop of the right side of his face; he is 

entirely unable to raise his right eyebrow, close his right eyelid, or smile 

symmetrically on the right side. 

• He reports a complete loss of taste sensations specifically over the anterior 

aspect of his tongue on the right side. 

• He reports that normal ambient sounds (like a clicking pen or footsteps) sound 

painfully loud in his right ear (hyperacusis). 

• His pupils are symmetrical and react normally to light, and extraocular eye 

movements are preserved in all directions. 

2. The Student 3-Column Brainstorming Matrix (Template) 
 

WHAT WE KNOW WHAT WE NEED TO KNOW OUR HYPOTHESES 

1. Blunt skull trauma on the 

right. 

2. Right-sided facial paralysis. 

3. Loss of taste on the anterior 

two-thirds of the tongue 

(right). 

4. Painful hyperacusis in the 

right ear canal. 

• Which cranial nerve controls 

face muscles, anterior taste, and 

sound damping mechanisms? 

• Why do normal sounds sound 

painfully loud (hyperacusis)? 

• Where is this nerve located? 

1. The trauma fractured the 

temporal bone, severing or 

compressing the Right Facial 

Nerve (CN VII). 

2. Hyperacusis occurs because the 

nerve to the stapedius muscle 

is paralyzed, losing its dampener. 

. 
 

    Core Mechanistic Investigative Questions for Presentation: 

1. The Cranial Identification: Deduce which specific cranial nerve has been 

injured in this motorcyclist. Defend your selection by linking each of the 

clinical symptoms (facial paralysis, taste loss, and hyperacusis) to the known 

physiological branches of this nerve. 

2. The Acoustic Dampener Mechanics: Explain the physiological mechanism 

behind the patient's hyperacusis. Identify the specific middle ear muscle 

involved, name its nerve supply, and describe its normal role in protecting the 

inner ear from loud sounds. 
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3. The Localization Mapping: Based on the clinical involvement of taste 

pathways and middle ear muscle dampeners, deduce where along its path 

through the temporal bone this cranial nerve was damaged. Why did pupillary 

light reflexes remain normal? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

Multiple Choice Questions 

 

1. Which functional division of the nervous 

system is responsible for conveying 

involuntary efferent commands to smooth 

muscle, cardiac muscle, and glands? 

• A) Somatic Nervous System 

• B) Autonomic Nervous System 

• C) Afferent Division 

• D) Central Nervous System 

• 2. The Sympathetic Nervous System is 

anatomically characterized by which type of 

outflow? 

• A) Craniosacral outflow 

• B) Cervical outflow 

• C) Thoracolumbar outflow 

• D) Sacrococcygeal outflow 

• 3. Which anatomical arrangement is a 

hallmark feature of the Parasympathetic 

Nervous System? 

• A) Short preganglionic fibers and long 

postganglionic fibers 

• B) Short preganglionic fibers and short 

postganglionic fibers 

• C) Long preganglionic fibers and short 

postganglionic fibers 

• D) Long preganglionic fibers and long 

postganglionic fibers 

• 4. Postganglionic parasympathetic neurons 

release Acetylcholine (ACh) to bind to which 

specific receptor type on effector tissues? 

• A) Nicotinic Receptors 

• B) Alpha-1 Adrenergic Receptors 

• C) Muscarinic Receptors 

• D) Beta-2 Adrenergic Receptors 

• 5. Activating which sympathetic receptor 

subtype on cardiac muscle tissue leads to 

positive chronotropy and inotropy? 

• A) Alpha-1                      B) Beta-1 

• C) Beta-2                        D) Muscarinic-2 

• 6. Which cranial nerve passes through the 

cribriform plate of the ethmoid bone and 

mediates the sense of smell? 

• A) CN I (Olfactory)         B) CN II (Optic) 

• C) CN V (Trigeminal) 

• D) CN VIII (Vestibulocochlear) 

7. Which pure motor cranial nerve innervates 

the superior oblique muscle to drive 

downward and inward eye movement? 

A) CN III (Oculomotor) 

B) CN IV (Trochlear) 

C) CN VI (Abducens) 

D) CN XII (Hypoglossal) 

8. Somatosensory inputs from the face are 

carried by which mixed cranial nerve? 

A) CN VII (Facial) 

B) CN IX (Glossopharyngeal) 

C) CN V (Trigeminal) 

D) CN X (Vagus) 

9. Taste sensations from the anterior two-

thirds of the tongue are carried by which 

cranial nerve? 

A) CN V (Trigeminal) 

B) CN VII (Facial) 

C) CN IX (Glossopharyngeal) 

D) CN XII (Hypoglossal) 

10. Which cranial nerve serves as the primary 

parasympathetic pathway extending into the 

thoracic and abdominal visceral cavities? 

A) CN IX (Glossopharyngeal) 

B) CN X (Vagus) 

C) CN XI (Accessory) 

D) CN VII (Facial) 

11. How many total pairs of spinal nerves are 

present within the human peripheral nervous 

system? 

A) 12 pairs                      B) 31 pairs 

C) 24 pairs                      D) 45 pairs 

12. The structural swelling on the posterior 

root of a spinal nerve that houses cell bodies 

of pseudo-unipolar sensory neurons is the: 

A) Sympathetic chain ganglion 

B) Dorsal root ganglion 

C) Terminal ganglion 

D) Ventral horn matrix 

13. The Phrenic Nerve, which supplies the 

diaphragm to drive respiration, emerges from 

which spinal plexus? 

A) Brachial plexus         B) Lumbar plexus 

C) Cervical plexus         D) Sacral plexus 
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• 14. Which nerve arising from the sacral 

plexus is the longest and largest nerve in the 

human body? 

• A) Femoral Nerve           B) Sciatic Nerve 

• C) Phrenic Nerve            D) Radial Nerve 

• 15. The transparent, curved anterior window 

of the eye that acts as the primary fixed 

refractive element is the: 

• A) Sclera                         B) Cornea 

• C) Lens                           D) Choroid 

• 16. Which layer of the vascular tunic (uvea) 

is heavily vascularized and dark-pigmented 

to absorb stray light within the eye? 

• A) Iris                             B) Ciliary body 

• C) Choroid                     D) Retina 

• 17. The aqueous humor is continuously 

secreted into the eye chambers by which 

specific structure? 

• A) Trabecular meshwork 

• B) Canal of Schlemm 

• C) Ciliary body processes 

• D) Fovea centralis 

• 18. Which structural region of the retina 

contains exclusively densely packed cones 

and provides the highest visual acuity? 

• A) Optic Disc                  B) Fovea Centralis 

• C) Peripheral Retina       D) Macula Lutea 

• 19. The photopigment Rhodopsin, found 

packed within rod photoreceptors, is 

biochemically composed of: 

• A) Transducin and cGMP 

• B) Opsin and 11-cis-retinal 

• C) Opsin and all-trans-retinal 

• D) Vitamin A and Glutamate 

• 20. The G-protein activated during the visual 

phototransduction cascade when a photon 

strikes rhodopsin is: 

• A) Golf                        B) Transducin 

• C) Gi                           D) Phosphodiest erase 

• 21.  Photoreceptor hyperpolarization during 

light exposure directly causes: 

• A) An increase in the release of inhibitory 

glutamate 

• B) A decrease in the release of inhibitory 

glutamate 

C) Immediate opening of cyclic nucleotide-

gated Sodium channels 

D) Rapid synthesis of intracellular cGMP 

22. Axons from the nasal retinas cross over 

to the opposite side of the brain at which 

anatomical structure? 

A) Optic tract 

B) Lateral geniculate nucleus 

C) Optic Chiasm 

D) Primary visual cortex 

23. The Primary Visual Cortex (Area 17) is 

located within which lobe of the human 

brain? 

A) Temporal lobe            B) Occipital lobe 

C) Parietal lobe               D) Insula 

24. Which structure forms the boundary 

separating the external ear from the middle 

ear cavity? 

A) Pinna                B) Tympanic Membrane 

C) Oval Window   D) Eustachian Tube 

25. Enumerate the three auditory ossicles of 

the middle ear in order from the tympanic 

membrane to the oval window: 

A) Incus, Malleus, Stapes 

B) Malleus, Stapes, Incus 

C) Malleus, Incus, Stapes 

D) Stapes, Incus, Malleus 

26. The middle ear cavity connects to the 

nasopharynx via which structure to equalize 

air pressure across the eardrum? 

A) External auditory meatus 

B) Eustachian (Auditory) Tube 

C) Cochlear duct 

D) Semicircular canal 

27. The specialized snail shell-shaped organ 

of the inner ear responsible for the 

transduction of hearing is the: 

A) Vestibule             B) Semicircular canal 

C) Cochlea               D) Ampulla 

28. The receptor organ for hearing, which sits 

directly on the basilar membrane inside the 

cochlear duct, is the: 

A) Organ of Corti              B) Macula 

C) Crista ampullaris          D) Otolith matrix 

 



 

 

 

Amar Shaheed Baba Ajit Singh Jujhar Singh Memorial             

COLLEGE OF PHARMACY 
(AN AUTONOMOUS COLLEGE) 

BELA (Ropar) Punjab   

The Pioneer Pharmacy Institute of Punjab 
 

29. Bending of auditory hair cell stereocilia 

toward the tallest stereocilium opens 

mechanically gated channels for which ion? 

A) Sodium (Na+)            B) Calcium (Ca
2+

) 

C) Potassium (K+)          D) Chloride (Cl
−

) 

30. Dynamic rotational acceleration is 

detected by hair cells located within the: 

A) Utricle macula           B) Saccule macula 

C) Semicircular canals (cristae) 

D) Cochlear apex 

31. The otolith organs (utricle and saccule) 

use calcium carbonate crystals to detect: 

A) High-frequency acoustic vibrations 

B) Static head tilt and linear acceleration 

C) Rotational spinning acceleration 

D) Volatile odorant compounds 

32. Olfactory receptor neurons are 

morphologically classified as: 

A) Unipolar neurons 

B) Pseudo-unipolar neurons 

C) Bipolar neurons 

D) Multipolar neurons 

33. The G-protein activated inside olfactory 

cilia when an odorant molecule binds to its 

receptor is: 

A) Transducin                         B) Golf 

C) Gs                                       D) Gi 

34. Axons of olfactory receptor neurons pass 

upward into the brain cavity through which 

bone structure? 

A) Optic canal 

B) Cribriform plate of the ethmoid bone 

C) Foramen magnum 

D) Superior orbital fissure 

35. Which sensory pathway projects directly 

to its primary cortex without first relaying 

through the thalamus? 

A) Visual pathway       B) Auditory pathway 

C) Olfactory pathway  D) Gustatory pathway 

36. Which structural type of lingual papillae 

scattered over the tongue lacks taste buds 

entirely and functions purely for mechanical 

friction? 

A) Vallate papillae      B) Fungiform papillae 

C) Foliate papillae      D) Filiform papillae 

37. The Salty taste modality is transduced 

when sodium ions enter the gustatory 

receptor cell directly through: 

A) G-protein coupled receptors 

B) Amiloride-sensitive Sodium Channels 

C) Proton-gated channels 

D) IP3-sensitive channels 

38. The Bitter taste modality is triggered 

when alkaloids bind to which specific class 

of receptors? 

A) T1R1 + T1R3 dimers 

B) T1R2 + T1R3 dimers 

C) T2R G-protein coupled receptors 

D) Proton channels 

39. Taste sensations from the posterior one-

third of the tongue are relayed to the CNS by 

which cranial nerve? 

A) CN VII (Facial) 

B) CN IX (Glossopharyngeal) 

C) CN X (Vagus) 

D) CN V (Trigeminal) 

40. The primary gustatory cortex is localized 

anatomically within which structure of the 

brain? 

A) Occipital lobe         B) Insula 

C) Temporal lobe         D) Precentral gyrus 

41. In Open-Angle Glaucoma, elevated 

intraocular pressure develops due to a 

functional drainage blockage within the: 

A) Ciliary processes 

B) Posterior chamber 

C) Trabecular meshwork 

D) Vitreous humor body 

42. Elevated intraocular pressure leads to 

visual field loss primarily by compressing 

which structures at the optic disc? 

A) Rods and cones 

B) Central retinal artery and optic nerve 

axons 

C) Cornea and anterior chamber 

D) Ciliary muscles and lens links 
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43. A cataract is defined 

pathophysiologically as the progressive 

opacification of the lens caused by the 

clumping of: 

A) Calcium carbonate crystals 

B) Melanin pigments 

C) Crystallin proteins 

D) Aqueous humor lipids 

44. Myopia (nearsightedness) occurs when 

light rays from distant objects focus anterior 

to the retina, typically due to: 

A) An structural shortening of the eyeball 

axis 

B) An excessive elongation of the eyeball 

axis 

C) A complete flattening of the corneal 

curve 

D) Age-related loss of lens elasticity 

45. Otitis Externa, commonly known as 

"Swimmer’s Ear," is an acute superficial 

infection localized within the: 

A) Middle ear cavity 

B) External auditory meatus skin lining 

C) Inner ear labyrinth 

D) Eustachian tube lining 

46. Acute Otitis Media involves a purulent 

bacterial infection and fluid accumulation 

within the: 

A) External pinna     B) Middle ear cavity 

C) Cochlear duct      D) Vestibular apparatus 

47. Pediatric patients are highly vulnerable to 

otitis media primarily because their 

Eustachian tubes are: 

A) Long, vertical, and wide 

B) Short, horizontal, and easily blocked 

C) Completely closed at birth 

D) Lined with stratified squamous 

epithelium 

48. Benign Paroxysmal Positional Vertigo 

(BPPV) is caused by dislodged calcium 

carbonate crystals migrating into the: 

A) Semicircular canals 

B) Tympanic cavity 

C) Cochlear duct 

D) Olfactory mucosa 

49. Shearing of the delicate axons of 

olfactory receptor neurons due to facial head 

trauma results in: 

A) Glaucoma 

B) Vertigo 

C) Anosmia 

D) Hyperacusis 

50. In a resting autonomic pathway, 

preganglionic neurons always release 

Acetylcholine to bind to: 

A) Muscarinic receptors 

B) Nicotinic receptors 

C) Adrenergic receptors 

D) Glutamate receptors 

 

ANSWER KEY (MCQs) 1. B | 2. C | 3. C | 4. C | 5. B | 6. A | 7. B | 8. C | 9. B | 10. B | 11. B 

| 12. B | 13. C | 14. B | 15. B | 16. C | 17. C | 18. B | 19. B | 20. B | 21. B | 22. C | 23. B | 24. 

B | 25. C | 26. B | 27. C | 28. A | 29. C | 30. C | 31. B | 32. C | 33. B | 34. B | 35. C | 36. D | 37. 

B | 38. C | 39. B | 40. B | 41. C | 42. B | 43. C | 44. B | 45. B | 46. B | 47. B | 48. A | 49. C | 50. 

B. 
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Very Short Answer (2- Marks) 

1) Identify the autonomic division responsible for executing the involuntary 

"Fight-or-Flight" response. 

      (Bloom’s Level 1: Remember) 

A. Sympathetic system. 

2) State the structural outflow classification of the Parasympathetic Nervous 

System. 

     (Bloom’s Level 1: Remember) 

A. Craniosacral outflow. 

3) Name the specific receptor type found on the postganglionic cell bodies of all 

autonomic ganglia. 

    (Bloom’s Level 1: Remember) 

A. Nicotinic receptor. 

4) Which sympathetic receptor subtype triggers bronchodilation when 

stimulated? 

     (Bloom’s Level 1: Remember) 

A. Beta-2 adrenergic. 

5) Enumerate the numerical designation of the Cranial Nerve responsible for 

visual transmission. 

     (Bloom’s Level 1: Remember) 

A. CN II. 

6) Which mixed cranial nerve controls voluntary chewing and jaw movement? 

     (Bloom’s Level 1: Remember) 

A. Trigeminal nerve. 
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7) Name the largest and longest individual peripheral nerve in the human body. 

     (Bloom’s Level 1: Remember) 

A. Sciatic nerve. 

8) Identify the specialized nerve arising from the cervical plexus that innervates 

the diaphragm muscle. 

     (Bloom’s Level 1: Remember) 

A. Phrenic nerve. 

9) Name the vascular tunic layer that contains dark pigments to absorb stray 

internal light rays. 

     (Bloom’s Level 1: Remember) 

A. Choroid layer. 

10) Identify the tiny retinal depression that contains only cones and provides 

maximal visual resolution. 

     (Bloom’s Level 1: Remember) 

A. Fovea Centralis. 

11) Name the biochemical G-protein activated during the visual 

phototransduction pathway. 

     (Bloom’s Level 1: Remember) 

A. Transducin. 

12) Identify the flexible membrane that separates the external ear canal from 

the middle ear space. 

    (Bloom’s Level 1: Remember) 

A. Tympanic membrane. 
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13) Name the middle ear bone that physically strikes against the oval window 

membrane. 

     (Bloom’s Level 1: Remember) 

A. Stapes. 

14) Identify the inner ear receptor organ sitting on the basilar membrane that 

transduces sound. 

     (Bloom’s Level 1: Remember) 

A. Organ of Corti. 

15) Bending of auditory hair cell stereocilia opens channels for which specific 

influxing ion? 

     (Bloom’s Level 1: Remember) 

A. Potassium ion. 

16) Name the G-protein activated during olfactory receptor signal cascades. 

      (Bloom’s Level 1: Remember) 

A. Golf protein. 

17) Classify the lingual papillae structural category that lacks taste buds 

entirely. 

     (Bloom’s Level 2: Understand) 

A. Filiform papillae. 

18) Identify the modifiable mechanical parameter that drives progressive optic 

neuropathy in glaucoma. 

     (Bloom’s Level 2: Understand) 

A. Intraocular pressure. 
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19) Give the clinical term for the dislodged inner ear crystals that trigger 

positional vertigo. 

    (Bloom’s Level 2: Understand) 

A. Otoconia. 

20) State the clinical term for the total loss or absence of the sense of smell. 

     (Bloom’s Level 1: Remember) 

A. Anosmia. 
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Short Answer Questions (5- Marks) 

1. Enumerate the structural components of the Autonomic Nervous System 

reflex arc and outline the concept of dual innervation. 

     (Bloom's Level 2: Understand) 

2. Classify the functional branches of the Peripheral Nervous System, 

distinguishing between the somatic and autonomic divisions. 

     (Bloom's Level 2: Understand) 

3. Describe the structural layout, anatomical origins, and length properties of 

preganglionic and postganglionic fibers in the Sympathetic Nervous System. 

    (Bloom's Level 2: Understand) 

4. Explain the distribution of adrenergic receptor subtypes (𝛼1, 𝛽1, 𝛽2) across 

major effector tissues and state their physiological activation profiles. 

     (Bloom's Level 2: Understand) 

5. Outline the names, numerical designations, and structural modalities (sensory, 

motor, or mixed) of Cranial Nerves I through VI. 

     (Bloom's Level 1: Remember) 

6. Outline the names, numerical designations, and structural modalities (sensory, 

motor, or mixed) of Cranial Nerves VII through XII. 

     (Bloom's Level 1: Remember) 

7. Explain the structural formation of a standard spinal nerve via its anterior and 

posterior roots, highlighting the role of the dorsal root ganglion. 

     (Bloom's Level 2: Understand) 

8. Differentiate between the tissue layers composing the fibrous tunic, vascular 

tunic, and nervous tunic of the human eye. 

     (Bloom's Level 4: Analyze) 

9. Dissect the visual phototransduction cascade occurring within a rod cell upon 

photon strike, detailing the roles of retinal isomerization and cGMP. 

     (Bloom's Level 4: Analyze) 

10. Explain the structural layout of the middle ear ossicular chain and apply 

physics rules to explain how it amplifies mechanical sound waves. 

     (Bloom's Level 3: Apply) 

11. Dissect the auditory signal transduction pathway within the cochlea, focusing 

on basilar membrane movement and hair cell channel opening. 

     (Bloom's Level 4: Analyze) 
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12. Differentiate between the structural apparatuses responsible for static 

equilibrium versus dynamic rotational equilibrium in the inner ear. 

      (Bloom's Level 4: Analyze) 

13. Explain the G-protein coupled cascade mechanism that transduces volatile 

odorant chemical profiles into olfactory action potentials. 

      (Bloom's Level 2: Understand) 

14. Differentiate between the chemical transduction mechanisms utilized by 

Sweet, Bitter, and Salty gustatory modalities. 

      (Bloom's Level 4: Analyze) 

15. Explain the mechanical adjustments, fluid pathways, and tissue blocks that 

characterize the development of Open-Angle Glaucoma. 

     (Bloom's Level 4: Analyze) 
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Long Answer Questions (10- Marks) 

 

1. Write a detailed compendium on the structural and functional architecture of 

the Autonomic Nervous System. Contrast the sympathetic and 

parasympathetic divisions across their origin, ganglionic placement, 

neurotransmitter profiles, and receptor systems, supported by comparative 

matrices. (Bloom's Level 2: Understand) 

2. Write a comprehensive essay detailing the anatomical taxonomy of the 12 

pairs of human Cranial Nerves. Discuss their exact brainstem origins, 

structural exit paths, modality designations, and complete physiological 

functions, supported by organizational tables. (Bloom's Level 2: Understand) 

3. Apply your knowledge of somatic neural pathways to analyze the structural 

organization of the 31 pairs of spinal nerves. Detail the architecture of the 

cervical, brachial, lumbar, and sacral plexuses, and map out the functional 

destination paths of their major branch nerves. (Bloom's Level 3: Apply) 

4. Discuss the detailed macro-anatomy and micro-anatomy of the human Ocular 

Apparatus. Diagram a comprehensive horizontal section of the eye, label all 

component layers, and analyze how the lens system achieves visual 

accommodation. (Bloom's Level 3: Apply) 

5. Chronologically trace the entire visual transmission pathway from the initial 

isomerization of a photopigment in the retina to final signal processing in the 

occipital cortex. Analyze the clinical significance of fiber crossing at the optic 

chiasm. (Bloom's Level 4: Analyze) 

6. Write a comprehensive essay on the structural anatomy and sensory 

physiology of the human Auditory Apparatus. Detail the transitions of sound 

waves from acoustic air pressure into bone vibrations, endolymph fluid 

ripples, and neural action potentials. (Bloom's Level 4: Analyze) 

7. Dissect the micro-architecture of the vestibular labyrinth. Evaluate the cellular 

mechanics by which the semicircular canal ampullae and otolith maculae 

detect linear acceleration, rotational spinning, and static gravity vectors to 

maintain systemic balance. (Bloom's Level 5: Evaluate) 

8. Evaluate the anatomical layout and signal transduction cascades of the human 

Olfactory System. Trace an odorant profile from its dissolution in mucus to its 

interaction with Golf, and map its direct path into the limbic cortex without a 

thalamic relay. (Bloom's Level 5: Evaluate) 

9. Discuss the structural anatomy and neurophysiology of the Gustatory System. 

Classify the types of lingual papillae, detail the internal cellular anatomy of a 

taste bud, and compare the molecular transduction loops for all five primary 

taste modalities. (Bloom's Level 4: Analyze) 
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10.  Evaluate the complete cellular defects, structural fluid shifts, tissue damage 

patterns, and clinical consequences of Open-Angle versus Angle-Closure 

Glaucoma. Discuss how elevated intraocular pressure alters retinal perfusion 

to produce tunnel vision. (Bloom's Level 5: Evaluate) 
11. Provide a detailed pathophysiological account of Ocular Refractive Errors and 

Lens Deformities. Compare the physical optics, structural eyeball shapes, and 

focal point placements seen in Myopia, Hyperopia, and Cataracts, detailing 

corrective approaches. (Bloom's Level 5: Evaluate) 
12. Compare and contrast the complete etiologies, cellular pathways, tissue 

modifications, and clinical profiles of Otitis Externa versus Acute Otitis 

Media. Evaluate why pediatric tube structures increase vulnerability to middle 

ear infections. (Bloom's Level 5: Evaluate) 
13. Evaluate the structural, mechanical, and central neurological pathways that 

govern the clinical manifestation of Vertigo. Differentiate between peripheral 

benign paroxysmal positional vertigo (otoconia displacement) and central 

vestibular core lesions. (Bloom's Level 5: Evaluate) 
14. Write a comprehensive essay on the physiological mechanisms that govern 

human Endocrine Regulation of Blood Calcium Homeostasis. Analyze the 

opposing feedback loops, cellular targets, and bone matrix adjustments run by 

PTH and Calcitonin. (Bloom's Level 5: Evaluate) 
15. Discuss how chemical and toxicological agents can selectively paralyze 

synaptic transmission at the Neuromuscular Junction. Compare the molecular 

targets, cellular changes, and final clinical paralyzing presentations of 

Organophosphates, Botulinum toxin, and Curare. (Bloom's Level 3: Apply) 
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