
 

 

B. Pharma 1st year  

Human Anatomy & Physiology-I (BP101T)  

Unit 4 

The nervous system is a complex and intricate network of cells, tissues, and organs that play a 

vital role in transmitting signals, coordinating bodily functions, and allowing organisms to 

respond to their environment. It is divided into two major components: the central nervous 

system (CNS) and the peripheral nervous system (PNS). Here's an overview of the nervous 

system: 

1. Central Nervous System (CNS): 

The CNS consists of two main structures: the brain and the spinal cord. 

The brain is the body's command center for higher cognitive functions, emotions, perception, 

and motor control. It is divided into various regions with specific functions. 

The spinal cord is a long, thin structure that extends from the base of the brain down the spine. 

It serves as a relay center, transmitting signals between the brain and the PNS. The spinal cord 

also plays a role in reflex actions. 

 

 



 

 

2. Peripheral Nervous System (PNS): 

The PNS includes all nervous tissue outside the CNS and extends to the limbs, organs, and 

skin. 

It is further divided into the somatic nervous system and the autonomic nervous system: 

Somatic Nervous System: Controls voluntary movements and sensory input. It enables 

conscious control over skeletal muscles. 

Autonomic Nervous System (ANS): Regulates involuntary processes and essential functions 

like heart rate, digestion, and respiratory rate. The ANS can be further divided into the 

sympathetic and parasympathetic systems, which have opposing effects on bodily functions. 

Classification of the peripheral nervous system (PNS)  

The peripheral nervous system (PNS) is a crucial part of the nervous system that connects the 

central nervous system (CNS), which includes the brain and spinal cord, to the rest of the body. 

The PNS can be classified into two main divisions: the somatic nervous system and the 

autonomic nervous system. 

 

1. Somatic Nervous System (SNS): 

The somatic nervous system controls voluntary movements and sensory input. It carries 

sensory information from the body's sensory receptors (such as the skin, muscles, and joints) 

to the CNS, allowing us to perceive the environment. It also transmits motor commands from 



 

 

the CNS to the skeletal muscles, enabling us to control our movements consciously. The 

somatic nervous system is involved in activities like walking, talking, and picking up objects. 

2. Autonomic Nervous System (ANS): 

The autonomic nervous system controls involuntary processes and regulates vital functions, 

including those of the heart, blood vessels, and various organs. 

It can be further divided into two branches: 

Sympathetic Nervous System: The sympathetic system prepares the body for "fight or 

flight" responses. It increases heart rate, dilates airways, and redirects blood flow to the 

muscles. 

Parasympathetic Nervous System: The parasympathetic system promotes "rest and digest" 

activities. It slows the heart rate, constricts airways, and directs blood flow to the digestive 

system. 

The autonomic nervous system regulates digestion, respiratory rate, heart rate, and 

glandular secretions. It operates involuntarily and helps maintain homeostasis in the body. 

Classifying the peripheral nervous system into the somatic and autonomic branches reflects its 

role in coordinating voluntary and involuntary bodily actions. While the bodily system governs 

conscious activities and sensory perception, the autonomic system controls vital physiological 

processes essential for survival, often without conscious control. These systems allow the body 

to interact with and respond to its external and internal environments effectively. 

Structure and Functions of the Sympathetic and Parasympathetic Nervous 

Systems: 

The autonomic nervous system (ANS) is a crucial component of the peripheral nervous system 

responsible for regulating involuntary bodily functions. It consists of two main branches: the 

sympathetic nervous system and the parasympathetic nervous system. These two systems have 

complementary roles and work in harmony to maintain homeostasis in the body.  

1. Sympathetic Nervous System (SNS): 

The Sympathetic Nervous System (SNS) is a part of the Autonomic Nervous System that 

prepares the body for intense physical activity and stressful situations, often referred to as the 

"fight or flight" response. It is responsible for increasing heart rate, dilating airways, 



 

 

redirecting blood flow to muscles, and releasing stored energy. This system helps the body 

respond rapidly to emergency situations by mobilizing energy and priming the body for quick 

action. 

 

Structure: 

The sympathetic nervous system comprises a chain of ganglia (clusters of nerve cell bodies) 

that runs alongside the spinal cord. It originates from the thoracic and lumbar regions of the 

spinal cord, and the preganglionic neurons are relatively short. Preganglionic fibers are 

myelinated, while postganglionic fibers are unmyelinated. 

Key functions include: 

• Increasing heart rate and blood pressure 

• Dilating pupils and airways 

• Redirecting blood flow from the digestive system to muscles 

• Stimulating the release of adrenaline (epinephrine) from the adrenal glands 

• Reducing non-essential functions like digestion during stress 



 

 

Functions: 

The SNS is often called the "fight or flight" system, as it prepares the body for action in 

response to stress or danger. 

Functions of the sympathetic system include: 

• Increasing heart rate and the force of heart contractions to deliver more blood to vital 

organs. 

• Dilating the airways to enhance oxygen intake. 

• Redirecting blood flow away from non-essential organs (e.g., digestive system) to the 

muscles, heart, and brain. 

• Mobilizing energy reserves by stimulating the release of glucose and fatty acids into 

the bloodstream. 

• Dilating pupils to enhance vision. 

• Inhibiting non-essential functions like digestion and reproduction. 

2. Parasympathetic Nervous System (PNS): 

The Parasympathetic Nervous System (PNS) is a subdivision of the Autonomic Nervous 

System responsible for regulating the body’s unconscious actions, often referred to as the "rest 

and digest" system. Its primary role is to conserve energy by slowing the heart rate, increasing 

intestinal and gland activity, and relaxing sphincter muscles in the gastrointestinal tract. It 

works in contrast to the Sympathetic Nervous System, which activates the body's "fight or 

flight" responses. 

Key functions include: 

• Slowing the heart rate 

• Stimulating digestion 

• Promoting energy storage 

• Supporting bodily functions during calm or restful states 

Structure: 

• The parasympathetic nervous system has a more localized organization compared to 

the SNS. 

• It originates from the cranial nerves and the sacral region of the spinal cord. 



 

 

• Preganglionic fibers are relatively long, and ganglia are situated close to or within target 

organs. 

• Preganglionic and postganglionic fibers are both myelinated. 

Functions: 

• The PNS is often called the "rest and digest" system, as it promotes relaxation and recovery. 

• Functions of the parasympathetic system include: 

• Slowing heart rate and reducing blood pressure. 

• Constricting airways to decrease oxygen intake. 

• Increasing digestive processes, such as salivation and intestinal activity. 

• Promoting energy storage and conservation. 

• Stimulating the pupils to constrict for closer vision. 

• Enhancing reproductive functions. 

Balance and Homeostasis: 

The sympathetic and parasympathetic systems operate in a dynamic balance to maintain 

homeostasis in the body. 

This balance ensures that the body can rapidly respond to stress or danger (sympathetic) and 

return to a resting state when the threat is removed (parasympathetic). 

Origin and Functions of Spinal and Cranial Nerves: 

Spinal nerves and cranial nerves are components of the peripheral nervous system (PNS) that 

play distinct roles in transmitting sensory and motor information. They differ in their origins, 

locations, and functions.  

Spinal Nerves: 

Origin: 

• Spinal nerves emerge from the spinal cord. 

• The human body has 31 pairs of spinal nerves. They are grouped into five regions based on 

their point of origin: 8 cervical (C1-C8), 12 thoracic (T1-T12), 5 lumbar (L1-L5), 5 sacral 

(S1-S5), and 1 coccygeal (Co1). 

Functions: 



 

 

Spinal nerves serve various functions, including both sensory and motor functions. 

Sensory Function: Each spinal nerve has sensory fibers that transmit information from 

specific body regions to the spinal cord. These sensory fibers convey pain, temperature, touch, 

and pressure. For example, the dermatome map illustrates how specific spinal nerves 

correspond to specific skin regions. 

Motor Function: Spinal nerves also contain motor fibers that convey commands from the 

spinal cord to muscles and glands, allowing for voluntary movements and various reflexes. The 

motor neurons control muscle contractions, enabling walking, lifting, and grasping objects. 

Reflexes: Spinal nerves play a key role in reflex actions. Reflexes are rapid, involuntary 

responses to stimuli that help protect the body from harm. The knee-jerk reflex, for instance, is 

mediated by specific spinal nerves. 

Cranial Nerves: 

Origin: 

• Cranial nerves originate from the brainstem and the base of the brain. 

• The human body has 12 pairs of cranial nerves, each named and numbered based on its 

function and location. 

Functions: 

Cranial nerves primarily serve sensory and motor functions for structures in the head and neck. 

Here is a summary of their functions: 

Olfactory (CN I): Responsible for the sense of smell. 

Optic (CN II): Involved in vision. 

Oculomotor (CN III): Controls most eye muscles and pupil constriction. 

Trochlear (CN IV): Regulates the superior oblique muscle of the eye. 

Trigeminal (CN V): Responsible for sensory input from the face and motor control of the 

muscles used in chewing. 

Abducens (CN VI): Controls the lateral rectus muscle of the eye. 

Facial (CN VII): Controls facial expression, taste sensation, and glandular secretions (e.g., 

salivary glands). 



 

 

Vestibulocochlear (CN VIII): Involved in hearing and balance. 

Glossopharyngeal (CN IX): Controls swallowing, taste sensation, and glandular secretions 

(e.g., salivary glands). 

Vagus (CN X): Regulates numerous functions, including heart rate, digestion, and speech. 

Accessory (CN XI): Controls specific neck and shoulder muscles. 

Hypoglossal (CN XII): Regulates tongue movements, such as speech and swallowing. 

Cranial nerves are specialized for functions related to the head and neck. They are responsible 

for sensory and motor activities, including sensory perception, muscle control, and regulating 

glands. The spinal nerves, in contrast, have a broader distribution throughout the body and 

serve both the limbs and trunk. 

Special Senses 

Special sensory systems provide humans with more complex and specific environmental 

information. Unlike general senses, which include touch and pain, special senses are 

responsible for distinct, highly specialized functions. There are five primary special senses: 

1. Vision (Sight): The sense of vision allows individuals to perceive their surroundings through 

light detection. The eyes, which contain specialized photoreceptor cells called rods and cones, 

are the organs responsible for vision. Rods are sensitive to low light and are involved in night 

vision, while cones allow for color vision and visual acuity. 

2. Hearing (Audition): Hearing enables individuals to detect and interpret sound waves in the 

environment. The ear, particularly the cochlea in the inner ear, is responsible for hearing. Sound 

waves are converted into electrical signals that the brain can interpret. 

3. Taste (Gustation): Taste receptors on the tongue and oral cavity are responsible for 

gustation. These receptors detect flavors, including sweet, salty, sour, bitter, and umami. The 

sense of taste helps individuals evaluate food's nutritional value and safety. 

4. Smell (Olfaction): Olfaction refers to the sense of smell, which involves detecting and 

distinguishing various odors in the environment. Olfactory receptors in the nasal passages play 

a crucial role in this sensory process. The sense of smell is closely connected to memory and 

emotional experiences. 



 

 

5. Balance and Equilibrium (Vestibular Sense): The vestibular sense is responsible for 

maintaining balance and equilibrium. It involves the inner ear's vestibular system, which 

detects head position and motion. This sense helps individuals maintain their posture, 

coordinate movements, and sense spatial orientation. 

Special senses are essential for experiencing and interacting with the world. They provide 

detailed information about the environment, allowing individuals to navigate their 

surroundings, enjoy the pleasures of food, and appreciate the beauty of the visual and auditory 

world. These highly developed senses work together to create a rich and meaningful sensory 

experience. 

Structure and Functions of the Eye 

The human eye is a complex sensory organ that plays a crucial role in the sense of vision. It 

allows individuals to perceive the world by capturing and processing visual information. The 

structure and functions of the eye can be divided into several components, each with a specific 

role.  

Structure of the Eye: 

1. Cornea: The cornea is the transparent, curved, and outermost part of the eye. It refracts 

(bends) light as it enters the eye, focusing it onto the lens. The cornea also provides a protective 

outer covering for the eye. 

2. Iris: The iris is the colored part of the eye (e.g., blue, brown, green). It regulates the size of 

the pupil, controlling the amount of light that enters the eye. The iris acts like a camera aperture, 

adjusting pupil size in response to light levels. 



 

 

 

3. Pupil: The pupil is the black, central opening in the middle of the iris. It controls the amount 

of light entering the eye. In bright conditions, the pupil constricts (becomes smaller), and in 

low light, it dilates (becomes larger). 

4. Lens: The lens is a transparent, flexible structure located behind the iris. It further focuses 

incoming light onto the retina. The lens changes shape through accommodation, allowing for 

near and far vision. 

5. Retina: The retina is the innermost layer at the back of the eye. It contains millions of light-

sensitive cells, including rods (for low-light vision) and cones (for color and high-acuity 

vision). The retina converts light signals into electrical impulses that are sent to the brain via 

the optic nerve. 

6. Optic Nerve: The optic nerve is a bundle of nerve fibers that carries visual information from 

the retina to the brain. It connects the eye to the brain's visual centers, allowing perception and 

interpretation of visual stimuli. 

Functions of the Eye: 

1. Light Detection: The eye captures and processes light from the surrounding environment. 

The cornea and lens bend and focus light onto the retina. 

2. Visual Acuity: The retina's cones enable high-acuity color vision, allowing individuals to 

perceive fine details and differentiate colors. 



 

 

3. Dark and Light Vision: The rods in the retina are responsible for low-light or dark vision, 

making it possible to see in dimly lit conditions. 

4. Accommodation: The lens can change shape to adjust its focal length, allowing the eye to 

focus on objects at varying distances. 

5. Color Vision: Cones in the retina detect different wavelengths of light, providing color 

vision. Three types of cones are sensitive to red, green, and blue wavelengths. 

6. Visual Processing: The retina converts light signals into electrical impulses, which are 

transmitted to the brain via the optic nerve. The brain processes and interprets these signals, 

enabling the perception of images, motion, and depth. 

7. Visual Field: The eyes work together to provide a wide visual field, allowing individuals to 

see in three dimensions and providing depth perception. 

8. Emotional and Social Signaling: The eyes play a significant role in non-verbal 

communication, expressing emotions, and conveying social cues. 

The human eye is a remarkable organ that allows individuals to experience the visual world, 

perceive colors, shapes, and distances, and navigate their environment. Its intricate structure 

and complex functions make it one of the most vital sensory organs in the human body. 

Disorders of the Eye: 

The eye is a complex and delicate organ, and various conditions and disorders can affect its 

structure and function, potentially leading to vision problems and discomfort. Here's a short 

note on some common disorders of the eye: 

1. Refractive Errors: Refractive errors include myopia (nearsightedness), hyperopia 

(farsightedness), and astigmatism. Myopia results in difficulty seeing distant objects, while 

hyperopia causes difficulty with close-up vision. Astigmatism leads to distorted or blurred 

vision due to an irregularly shaped cornea or lens. 

2. Cataracts: Cataracts involve clouding the eye's natural lens, causing blurry or dim vision. 

Age-related cataracts are common, but other types can occur due to injury or medication use. 

3. Glaucoma: Glaucoma is a group of eye conditions that can damage the optic nerve, often 

due to increased intraocular pressure. It can lead to progressive vision loss and, if untreated, 

even blindness. 



 

 

4. Age-Related Macular Degeneration (AMD): AMD is a leading cause of vision loss among 

older adults. It affects the macula, a part of the retina, resulting in a loss of central vision. 

5. Diabetic Retinopathy: Diabetic retinopathy is a complication of diabetes. It damages blood 

vessels in the retina and can lead to vision problems, including blindness. 

6. Conjunctivitis (Pink Eye): Conjunctivitis is an inflammation of the conjunctiva, the clear 

membrane covering the white part of the eye. Infections, allergies, or irritants can cause it and 

lead to redness and discharge. 

7. Dry Eye Syndrome: Dry eye syndrome occurs when the eye doesn't produce enough tears 

or when tears evaporate too quickly. It results in eye discomfort, redness, and a gritty sensation. 

8. Retinal Detachment: Retinal detachment happens when the retina separates from the back 

of the eye. A medical emergency can cause sudden vision loss if not promptly treated. 

9. Keratitis: Keratitis is the inflammation of the cornea, often due to infection or injury. 

Symptoms include pain, redness, and sensitivity to light. 

10. Strabismus: Strabismus, or crossed eyes, is a misalignment of the eyes. It can lead to 

double vision and impaired depth perception. 

11. Ptosis: Ptosis is a drooping of the upper eyelid, often due to a weak or damaged levator 

muscle. It can partially or completely cover the pupil and affect vision. 

12. Color Blindness: Color blindness, often a genetic condition, affects the ability to 

distinguish certain colors. It can range from difficulty with specific color perception to 

complete color blindness. 

13. Presbyopia: Presbyopia is an age-related condition where the eye's lens loses flexibility, 

making it difficult to focus on close objects. It commonly affects individuals over the age of 

40. 

Structure and Functions of the Ear 

The ear is a complex organ responsible for hearing and balance. It consists of three main parts: 

the outer ear, the middle ear, and the inner ear, each with distinct structures and functions.  

1. Outer Ear: 

The outer ear consists of the following structures: 



 

 

Pinna (Auricle): The visible, external part of the ear that helps collect sound waves and direct 

them into the ear canal. 

Ear Canal (External Auditory Canal): A narrow, tubular passage that carries sound waves to 

the eardrum. 

 

Functions of the Outer Ear: 

The pinna collects sound waves and funnels them into the ear canal. The ear canal helps amplify 

and direct sound waves toward the middle ear. 

2. Middle Ear: 

The middle ear is located behind the eardrum and contains the following components: 

Eardrum (Tympanic Membrane): A thin, tightly stretched membrane that vibrates in 

response to sound waves. 

Ossicles: Three small bones called the malleus (hammer), incus (anvil), and stapes (stirrup), 

which transmit vibrations from the eardrum to the inner ear. 

Eustachian Tube: A narrow tube that connects the middle ear to the back of the throat, helping 

to maintain air pressure in the ear. 

Functions of the Middle Ear: 

• The eardrum vibrates when it is hit by sound waves, amplifying the vibrations. 

• The ossicles transmit these vibrations to the oval window of the inner ear. 

• The Eustachian tube helps equalize air pressure between the middle ear and the external 

environment. 



 

 

3. Inner Ear: 

The inner ear is the most complex part of the ear and is responsible for both hearing and 

balance. It contains the following key structures: 

Cochlea: A spiral-shaped, fluid-filled structure that houses the sensory cells responsible for 

hearing. Sound vibrations in the cochlea stimulate these cells, sending electrical signals to the 

brain. 

Vestibular System: This system, consisting of the vestibule and semicircular canals, helps 

maintain balance and spatial orientation. 

Auditory (Vestibulocochlear) Nerve: This nerve carries signals from the cochlea and 

vestibular system to the brain for interpretation. 

Functions of the Inner Ear: 

The cochlea converts sound waves into electrical signals that the brain can process as sound. 

The vestibular system maintains balance and provides information about the body's position in 

space. 

Common Ear Disorders: 

1. Otitis Media: Otitis Media is an infection or inflammation of the middle ear, which is 

located just behind the eardrum. It’s common in children but can also affect adults. This 

condition is typically caused by bacteria or viruses that travel from the throat to the middle ear, 

often following a cold, sore throat, or respiratory infection. Otitis media can range from mild 

to severe and may resolve on its own or require medical treatment.  

2. Hearing Loss: Hearing Loss is the partial or complete inability to hear sounds in one or both 

ears. It can vary in severity, from mild difficulties in understanding speech to deep deafness. 

Hearing loss can occur at any age and may be temporary or permanent, depending on its cause. 

3. Tinnitus: Tinnitus is the perception of sound in the ears or head without an external source. 

Often described as ringing, buzzing, hissing, or whistling, tinnitus can be constant or irregular 

and may affect one or both ears. It varies in intensity and can be mildly distracting or 

profoundly disruptive to daily life. 

4. Meniere's Disease: Meniere's Disease is a chronic inner ear disorder that causes episodes 

of vertigo (a spinning sensation), fluctuating hearing loss, tinnitus (ringing in the ear), and a 



 

 

feeling of fullness or pressure in the ear. This condition typically affects only one ear and is 

believed to be caused by an imbalance of fluid in the inner ear, although the exact cause remains 

unclear. Meniere's disease is unpredictable and varies in severity, often occurring in cycles with 

symptom-free periods between episodes. 

5. Earwax Blockage: Accumulated earwax can block the ear canal, causing discomfort and 

hearing problems. 

6. Labyrinthitis: Labyrinthitis is an inner ear disorder that results from inflammation or 

infection of the labyrinth, a structure within the inner ear that contains both the cochlea (hearing 

organ) and vestibular system (balance organs). This inflammation disrupts signals to the brain 

related to hearing and balance, leading to symptoms such as dizziness, vertigo, hearing loss, 

and sometimes tinnitus. Labyrinthitis can be caused by viral or bacterial infections, and it often 

comes on suddenly. 

7. Cholesteatoma: Cholesteatoma is an abnormal, non-cancerous growth of skin cells in the 

middle ear, typically behind the eardrum. It develops due to repeated infections or poor 

Eustachian tube function, which disrupts the natural movement of skin cells and causes them 

to accumulate into a cyst-like structure. Over time, a cholesteatoma can expand, causing 

damage to the delicate structures of the middle and inner ear, and leading to hearing loss, 

dizziness, and, if untreated, serious complications affecting the surrounding tissues. 

8. Conductive and Sensorineural Hearing Loss: These conditions relate to problems in the 

middle or inner ear and can be caused by various factors. 

Structure and Functions of the Nose 

The nose is a multifunctional organ located on the face and serves several important roles in 

the human body. Its structure and functions cover the sense of smell and the respiratory and 

filtration processes.  

Structure of the Nose: 

1. External Nose: The external nose is the visible part of the nose, consisting of the bridge, 

tip, and nostrils. It is covered by skin and supported by cartilage, with two nostrils (nares) 

separated by the nasal septum. 



 

 

2. Internal Nose: The internal nose refers to the nasal cavity, a complex system of passages 

and structures inside the skull. The nasal cavity is lined with a mucous membrane containing 

tiny hair-like structures called cilia. 

3. Sinuses: The paranasal sinuses are a group of air-filled cavities in the skull that connect to 

the nasal cavity. These include the frontal, ethmoid, sphenoid, and maxillary sinuses. 

Functions of the Nose: 

1. Olfaction (Sense of Smell): The nose's primary function is to house the olfactory epithelium, 

which contains olfactory receptors. These receptors can detect various chemical compounds in 

the air, allowing for the sense of smell. 

2. Respiration (Breathing): The nose is the primary passage for air to enter the respiratory 

system. As air passes through the nasal cavity, it is warmed, humidified, and filtered, which 

helps protect the lower respiratory tract from harmful particles and pathogens. 

3. Filtration and Cleaning: Nasal hairs (vibrissae) and cilia in the nasal cavity filter out 

particles and impurities in the inhaled air. The mucus produced by the nasal mucosa traps dust, 

bacteria, and other foreign materials, preventing them from reaching the lungs. 

4. Humidification: The nasal mucosa adds moisture to inhaled air, preventing the respiratory 

passages from drying. 

5. Speech and Resonance: The nasal passages play a role in speech and voice resonance. The 

manipulation of airflow through the nose and mouth contributes to the articulation of sounds. 

6. Temperature Regulation: The nose helps regulate inhaled air temperature, warming it to 

body temperature, which minimizes thermal shock to the lungs. 

7. Immunological Defense: The nose contains immune cells and proteins that can help 

recognize and neutralize pathogens, contributing to the body's defense against infections. 

Common Nasal Disorders: 

1. Rhinitis: Rhinitis is the inflammation or irritation of the mucous membranes inside the nose, 

often characterized by symptoms such as nasal congestion, runny nose, sneezing, itching, and 

postnasal drip. It can significantly affect the quality of life by causing discomfort and 

interfering with daily activities. 



 

 

2. Sinusitis: Sinusitis, also known as a sinus infection, is the inflammation or swelling of the 

tissue lining the sinuses, leading to obstruction, mucus buildup, and potential infection. It can 

be caused by various factors, including infections, allergies, or structural abnormalities. 

3. Nasal Polyps: Nasal polyps are benign, soft, non-cancerous growths that develop on the 

lining of the nasal passages or sinuses. They result from chronic inflammation and are often 

associated with conditions such as asthma, allergies, sinus infections, or immune disorders. 

While small polyps may be asymptomatic, larger ones can block nasal passages, causing 

breathing difficulties and other complications. 

4. Deviated Septum: A deviated septum occurs when the nasal septum—the thin wall dividing 

the nostrils—is displaced to one side, leading to uneven nasal passages. While some deviation 

is normal, significant displacement can cause breathing difficulties, chronic sinus issues, or 

other complications. 

5. Nosebleeds (Epistaxis): Epistaxis, commonly referred to as a nosebleed, is the bleeding 

from the nasal cavity due to the rupture of blood vessels in the nasal mucosa. It is a common 

condition and can range from mild and self-limiting to severe and life-threatening in rare cases. 

6. Anosmia: Anosmia is the partial or complete loss of the sense of smell. It can be temporary 

or permanent and significantly impacts a person's quality of life, as it is closely linked to taste 

perception and environmental awareness. 

Structure and Functions of the Tongue 

The tongue is a muscular and sensory organ located in the oral cavity. It plays a central role in 

various functions, including taste, speech, and the manipulation of food during digestion.  

Structure of the Tongue: 

1. Muscular Tissue: The tongue is primarily composed of skeletal muscle, which allows for 

its extensive range of movements. The tongue's intrinsic muscles control its shape, while the 

extrinsic muscles move it within the oral cavity. 

2. Papillae: Papillae are small, raised structures on the tongue's surface. 

There are three main types of papillae: 

Filiform Papillae: These are small, conical structures that provide a rough surface to the 

tongue. They do not contain taste buds. 



 

 

 

Fungiform Papillae: Mushroom-shaped papillae scattered across the tongue, each containing 

taste buds. 

Circumvallate Papillae: Large, circular structures near the back of the tongue, housing 

numerous taste buds. 

3. Taste Buds: Taste buds are specialized sensory organs found in papillae. They contain 

receptor cells that detect taste molecules (tastants) and transmit signals to the brain to interpret 

different tastes. Taste receptors are sensitive to sweet, sour, bitter, salty, and umami (savory) 

tastes. 

4. Salivary Glands: Salivary glands within the tongue and surrounding structures secrete 

saliva into the mouth. Saliva moistens food, aids in digestion, and contains enzymes that start 

breaking down food components. 

Functions of the Tongue: 

1. Taste Sensation (Gustation): The primary function of the tongue is to detect and identify 

different tastes, allowing humans to enjoy a variety of flavors in food and beverages. Taste 

receptors in the tongue transmit signals to the brain, interpreting and distinguishing between 

sweet, sour, salty, bitter, and umami tastes. 

2. Speech and Articulation: The tongue is crucial in producing speech sounds (phonemes). It 

shapes the vocal tract by moving against the palate, teeth, and other oral structures to produce 

different speech sounds. 



 

 

3. Mastication (Chewing): The tongue helps manipulate food within the oral cavity while 

chewing and mixing with saliva. Its movements facilitate the formation of a bolus (a rounded 

mass of food) for swallowing. 

4. Swallowing (Deglutition): The tongue is essential in the swallowing process. It pushes the 

chewed food to the back of the mouth and initiates the swallowing reflex. 

5. Cleaning and Lubrication: The tongue helps remove food particles from the teeth and oral 

surfaces. Saliva secretion from salivary glands in the tongue and oral cavity keeps the mouth 

moist and aids in food breakdown. 

Common Tongue Disorders: 

1. Geographic Tongue: Geographic tongue, also known as benign migratory glossitis, is a 

harmless, inflammatory condition affecting the surface of the tongue. It is characterized by 

irregular, map-like red patches surrounded by white borders that change location, size, and 

shape over time. 

2. Fissured Tongue: Fissured tongue is a benign condition characterized by deep grooves or 

fissures on the surface of the tongue. It is usually asymptomatic and considered a normal 

variation, although it may sometimes be associated with other conditions.  

3. Black Hairy Tongue: Black hairy tongue is a kind and temporary oral condition 

characterized by the overgrowth and discoloration of the filiform papillae on the tongue. 

Despite its alarming appearance, it is generally harmless and resolves with proper care. 

4. Oral Thrush: Oral thrush is a fungal infection of the mouth and throat caused by the 

overgrowth of the fungus Candida albicans. It commonly affects infants, older adults, and 

individuals with weakened immune systems but can occur in anyone under certain conditions. 

5. Tongue Tie (Ankyloglossia): A condition where the strip of skin beneath the tongue (lingual 

frenulum) restricts tongue movement. 

 


