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Saliva: Diagnostic Applications in Medicine and Dentistry
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——Abstract

Due to the rapid advancements in detection technologies, saliva has the potential to become a first-line
diagnostic sample of choice in the fields of medicine and dentistry. Saliva has many useful advantages to serum.
Simple, non-invasive and cost-effective approaches can be made possible for the screening of large populations.
There is minimal risk of infections during sample collection and saliva can be used in clinically challenging
situations, such as obtaining samples from children, or disabled or anxious patients. This review examines the
diagnostic application of saliva and provides a summary of recent research advancement.
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Osmotic gradient

" lumen

Fig. 1. Fluid secretion follows electrolyte secretion. The Na*/K* ATPase makes direct use of ATP to pump Na* out of the cell and create an inwardly direct-

ed Na' gradient. This energizes the Na’/K*/2CI  cotransport system (1) which in turn concentrates Cl above its electrochemical potential (2). Increased

[Ca**Jinfux opens the Ca*-dependent K* and CI' channels and CI” crosses the apical membrane into the lumen of the acinus (2). Na* follows CI across the cell

to maintain electroneutrality and the resultant osmotic gradient moves water (3).
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- parotid

- submandibular
y

P sublingual

" submandibular ganglion
o N g :
\ otic ganglion
' cervical ganglion
Fig. 2. Neural control of salivation. The first step in stimulus-secretion coupling is release of neurotransmitter. Afferent pathways: taste; facial (VII) and
glossopharyngeal (IX) nerves to solitary nucleus in the medulla. Also input from higher centers in response to smell, etc. Efferent pathways: parasympathet-

ic; sublingual and submandibular from facial nerve via submandibular ganglion. Parotid from glossopharyngeal via otic ganglion. Sympathetic post-gan-
glionic from cervical ganglion of sympathetic chain.

storage
endocytosis and exocytosis

translocatlon

R

Qo o 6o
oQP®R » g o
basolateral endosomes apical
membrane membrane

Fig. 3. Transcellular protein transport. Polymeric IgA and IgM are transported across salivary gland cells by the polymeric immunoglobulin receptor
(plgR). The plgR binds its ligand at the basolateral surface and is internalized into endosomes. Here it is sorted into vesicles that transcytose it to the apical
surface. At the apical surface the plgR is proteolytically cleaved and the large extracellular fragment is released together with the ligand.
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polarized. Acinar cells (A) have a high density of secretary vesicles at the
apical pole (1) and striated striated duct cells (B) have bassal infoldings
and a high density of mitochondria (2).
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Table 1. Functions of saliva

Fluid/ Lubricant Coats mucosa and helps to protect against mechanical thermal and chemical irritation. Assists smooth air flow, speech and
swallowing.
Ion reservoir Solution supersaturated with respect to tooth mineral facilitates remineralization of the teeth.
Buffer Helps to neutralize plaque pH after eating, thus reducing time for demineralization.
Cleansing Clears food and aids swallowing.
Antimicrobial actions Specific (ex. IgA) and non-specific (ex. lysozyme, lactoferrin and myeloperoxidase) antimicrobial mechanisms help to control
the oral microflora.
Agglutination Agglutinins in saliva aggregate bacteria resulting in accelerated clearance of bacterial cells. Examples are mucins and parotid
saliva glycoproteins.
Pellicle formation Thin (1-10 um) protective diffusion barrier formed on enamel from salivary proteins.
Digestion The enzyme a-amylase is the most abundant salivary enzyme; it splits starchy food into maltose, maltotriose and dextrins.
Taste Saliva acts as a solvent thus allowing interaction of foodstuff with taste buds to facilitate taste.
Excretion As the oral cavity is technically outside the body, substances that are secreted in saliva are excreted. This is a very inefficient
excretory pathway as reabsorption may occur further down the intestinal tract.
Water balence Under conditions of dehydration, salivary flow is reduced, dryness of the mouth and information from osmoreceptors are trans-
lated into decreased urine production and increased drinking.
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Table 2. Drug Monitoring in Saliva

Antipyrene
Caffeine
Carbamazepine
Cisplatin
Cyclosporin
Diazepam
Digoxin
Ethosuximide
Irinotecan
Lithium
Methadone
Oxprenolol

Therapeutic Drugs

Paracetamol
Phenytoin
Primidone
Procainamide
Qunine
Sulfanylamide
Theophylline
Tolbutamide
Amphetamines
Barbiturates
Benzodiazepines

Cocane
Ethanol
Marijuana

Drug Abuse/ Recreational Drugs

Nicotine
Opioids
Phencyclidine

uric acid(UA), glutathione(GSH)E =3 3lo] *|o}$-4] 2
A@dl dsl G 5 Ut} ol52 S48 Al vASA
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