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SALIVARY GLAND

Primary Disciplinary Field(s): Anatomy, Physiology, Dentistry, Medicine

1. Core Definition and Function

The salivary glands represent a crucial exocrine component of the mammalian digestive system,

primarily responsible for the production and secretion of saliva into the oral cavity. Structurally,

these glands are characterized by having ducts through which their secretions are transported to

the target location, distinguishing them from ductless endocrine glands. The primary function of this

secretion, saliva, is multifaceted, encompassing protective, lubricating, and digestive roles

necessary for maintaining oral health and initiating the chemical breakdown of food. Beyond simple

hydration, saliva acts as a solvent that facilitates the sensation of taste by dissolving food

compounds so they can interact with taste receptors.

Physiologically, the digestive role of the salivary glands is initiated by the production of key

enzymes. Foremost among these is salivary amylase (Ptyalin), an enzyme specifically designed

to hydrolyze the glycosidic bonds in starches. This enzymatic action initiates the chemical

breakdown of complex carbohydrates, converting them into simpler sugars, specifically breaking

starch down into maltose and smaller dextrins. This initial digestive process, though brief, is vital,

as it prepares the ingested food bolus for further digestion in the stomach and small intestine. The

effectiveness of amylase is dependent on the pH environment, typically functioning optimally in the

neutral pH maintained by the saliva itself.

Furthermore, the protective functions of the salivary glands are indispensable. Saliva contains

immunoglobulins (such as IgA), antimicrobial components (like lysozyme and lactoferrin), and

electrolytes that help regulate the microflora of the mouth. The constant flow of saliva acts as a

cleansing agent, washing away food debris and neutralizing acids produced by oral bacteria,

thereby minimizing the risk of dental caries and mucosal infections. This continuous flushing

mechanism also helps maintain the integrity of the oral mucosa, preventing desiccation and

facilitating the mechanical processes of speech and swallowing, ensuring that the mouth remains a

hospitable environment despite constant exposure to external pathogens and mechanical stresses.

2. Classification and Major Glands

The salivary glands are traditionally classified into two main groups based on their size and

location: the major paired glands and the numerous minor glands. The major glands are

responsible for producing the vast majority of daily salivary volume and are organized

symmetrically in three pairs: the parotid, the submandibular (historically termed submaxillary), and

the sublingual glands. Each of these paired glands possesses a distinct histological structure, a
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unique duct system, and produces saliva with varying compositions, reflecting specialized

physiological roles within the digestive process.

The parotid glands are the largest of the major salivary glands, situated anterior to the ears and

extending inferiorly towards the angle of the mandible. They are primarily serous glands, meaning

they secrete a watery, enzyme-rich fluid, high in salivary amylase. The secretion from the parotid

gland is transported to the oral cavity via Stensen's duct, which opens opposite the second

maxillary molar tooth. Due to their high serous output, the parotid glands are critical in providing

the initial volume and enzymatic power required for carbohydrate digestion, contributing

significantly to the resting salivary flow rate, although they increase their output dramatically during

mastication.

The second pair, the submandibular glands, are located beneath the floor of the mouth, nestled

within the submandibular triangle. These glands are classified as mixed seromucous glands,

producing a secretion that is thicker than parotid output, containing both water and mucus

components. Their product is delivered into the oral cavity through Wharton's duct, which opens

onto the sublingual caruncle near the frenulum of the tongue. The combined serous and mucous

content allows the submandibular saliva to provide both enzymatic activity and necessary

lubrication, making them the largest contributor to the total unstimulated (resting) salivary volume,

ensuring constant oral lubrication even when not actively eating.

The smallest of the major glands are the sublingual glands, located beneath the tongue, superior

to the mylohyoid muscle. Unlike the other major glands, these are predominantly mucous glands,

producing a thick, viscous saliva rich in mucins, which are essential glycoproteins for lubrication

and moistening. Rather than a single main duct, the sublingual glands typically secrete saliva

through several smaller ducts (Ducts of Rivinus) that open directly onto the floor of the mouth along

the sublingual fold. Their primary contribution is focused on ensuring the lubrication of the oral

cavity and assisting in the formation and ease of swallowing the food bolus.

3. Minor Salivary Glands

In addition to the three major paired glands, the oral cavity is populated by hundreds of minor

salivary glands, scattered throughout the mucosal lining of the lips, cheeks (buccal mucosa), hard

and soft palate, and tongue. While individually small, collectively they provide an important

continuous secretion that maintains local lubrication and moisture, especially in areas not easily

reached by the major gland secretions. These glands are typically classified according to their

anatomical location and their secretions are usually delivered directly to the surface of the mucosa

via short ducts, ensuring a pervasive protective layer.

The distribution of these minor glands is not uniform; for example, the lingual glands include the

anterior lingual glands (Glands of Blandin and Nuhn), located near the tip of the tongue, and the
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glands of von Ebner, which are purely serous glands situated near the circumvallate papillae.

These serous glands of von Ebner are unique as they secrete lingual lipase, an enzyme important

for the initial hydrolysis of triglycerides (fats). This distribution highlights the localized specialization

of the minor glands, contributing specific biochemical agents precisely where they are needed for

taste perception, fat digestion, or localized hydration.

The function of the minor salivary glands is crucial for localized defense and lubrication. They

contribute significantly to the baseline moisture level of the oral mucosa, preventing the drying and

cracking of tissues that would otherwise occur. Furthermore, their continuous, localized secretion

helps maintain the protective barrier of mucins over the epithelial surfaces. Pathologically, these

minor glands are often implicated in conditions such as mucocele formation (a cyst resulting from

mucous retention or extravasation) and are a common site for the development of certain types of

salivary gland tumors, despite their small size.

4. Composition and Role of Saliva

Saliva, the primary product of the salivary glands, is a complex, hypotonic fluid consisting of

approximately 99% water, but the remaining 1% holds biological significance. This small fraction

contains a vast array of organic and inorganic components, including electrolytes (sodium,

potassium, calcium, magnesium, bicarbonate, and phosphate), proteins (enzymes, mucins, and

immunoglobulins), and small organic molecules (urea, ammonia, and glucose). The precise

composition varies depending on which gland contributes the most volume at a given time and the

stimulus causing the secretion.

The enzymatic components are central to its digestive function. As noted, salivary amylase initiates

starch digestion, while lingual lipase begins the breakdown of dietary fats. However, the protective

elements are equally vital. Bicarbonate and phosphate ions act as buffers, neutralizing acids from

food or bacterial metabolism, thereby maintaining a stable pH environment that protects tooth

enamel from demineralization. Calcium and phosphate ions are also critical for the remineralization

process of tooth structure, acting as a continuous repair mechanism against the minor acid attacks

that occur throughout the day.

Furthermore, the high concentration of mucins (glycoproteins) secreted primarily by the sublingual

and minor glands provides the necessary viscosity for lubrication. These mucins coat the food

bolus, allowing for smooth passage through the esophagus, and also coat the oral tissues,

preventing mechanical trauma during chewing and speech. The immunological protection provided

by secretory Immunoglobulin A (IgA) and specific antibacterial proteins like lysozyme and

lactoferrin provides the first line of defense against ingested and inhaled pathogens, underscoring

the role of the salivary glands in innate immunity.
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5. Physiological Mechanism of Secretion (Salivation)

The process of salivation, or the secretion of saliva, is almost entirely under neural control,

predominantly mediated by the autonomic nervous system. Unlike many exocrine glands which

respond to hormonal signals, the salivary glands are highly responsive to both parasympathetic

and sympathetic inputs, although the effects of these two branches are markedly different in terms

of volume and composition of the resultant saliva.

The parasympathetic nervous system provides the dominant stimulus for salivary secretion,

acting via cholinergic postganglionic fibers originating from the facial (CN VII) and

glossopharyngeal (CN IX) nerves. Stimulation of the parasympathetic pathway leads to a large,

sustained increase in salivary flow, producing a watery, enzyme-rich secretion. This increase in

blood flow, facilitated by vasodilation, ensures the necessary resources are delivered to the

glandular acini to produce the high volume of fluid characteristic of active salivation during eating.

This mechanism is primarily triggered by conditioned reflexes (seeing or smelling food) and

mechanical stimulation within the mouth (chewing).

In contrast, the sympathetic nervous system, acting primarily through norepinephrine, causes a

vasoconstriction of the blood vessels supplying the glands. While sympathetic stimulation initially

causes a transient, small increase in secretion, its overall long-term effect is to produce a lower

volume of saliva that is thick and viscous, rich in mucus and organic material. This phenomenon,

often experienced during stress or fear ("dry mouth"), is due to the decreased blood flow limiting

the availability of water for secretion. The coordination between the two systems ensures that the

quality and quantity of saliva are precisely tailored to the body's immediate physiological needs,

whether for digestion or defense.

6. Clinical Significance and Related Pathologies

The salivary glands are susceptible to various clinical disorders that can significantly impact

digestion, oral comfort, and overall health. One of the most common issues arising from the gland

duct system is sialolithiasis, often referred to in the source content as a "salivary stone." These

stones, or calculi, are calcified masses composed primarily of calcium phosphate and organic

material, forming within the ductal system or the gland parenchyma itself. The submandibular

gland and its duct (Wharton's duct) are the most frequent sites for sialolithiasis, likely due to the

higher calcium concentration and the more viscous, mucous nature of its saliva, coupled with the

longer, upward-angled duct structure which predisposes it to stasis.

The presence of a salivary stone obstructs the flow of saliva, leading to swelling and pain,

particularly exacerbated during mealtimes when salivation is stimulated. Chronic obstruction can

lead to secondary infection of the gland, a condition known as sialadenitis. Sialadenitis can be
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acute (often bacterial or viral, such as mumps affecting the parotid gland) or chronic, leading to

glandular damage and fibrosis. Management often involves promoting salivary flow, antibiotics for

bacterial infections, or surgical removal of the stone or, in severe cases, the affected gland itself.

Other significant pathologies include autoimmune conditions, such as Sjögren's syndrome, which

targets and destroys the moisture-producing glands, resulting in severe xerostomia (dry mouth).

Furthermore, salivary glands are sites for tumor development, which can be benign (e.g.,

pleomorphic adenoma, the most common type) or malignant (e.g., mucoepidermoid carcinoma).

Given the proximity of major glands, particularly the parotid, to critical facial nerves, surgical

intervention for tumors requires careful planning to preserve neurological function, highlighting the

anatomical complexity and clinical importance of these structures.

7. Further Reading

Salivary Gland (Anatomy and Function)

Salivary Amylase

Sialolithiasis (Salivary Stones)

Autonomic Control of Salivation
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