
SUMMARY
Saliva is the most available and non-invasive fluid of the human 

body and includes a large number of inorganic and organic compounds, 
which act as a “mirror of the body’s health”. Due to its composition 
and functions, saliva could have a significant role in controlling and/
or modulating oxidative damages in the oral cavity. As a diagnostic fluid, 
saliva offers distinctive advantages over serum. Furthermore, saliva may 

provide a cost-effective approach for the screening of large populations. 
Whole saliva, however, is most frequently used for diagnosis of systemic 

diseases. 
Sialochemistry will play an increasingly important role in the early 

detection, monitoring and progression of oral diseases because we enter 
the era of genomic medicine. We reviewed the current data within literature 
and of our research concerning clinical potential of the saliva for dental 
medicine.
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Introduction

Saliva derives from several types of salivary 
glands with characteristic composition and properties1-4. 
Whole saliva is a mixed fluid, derived predominantly 
from 3 pairs of major salivary glands: the parotid, the 
submandibular, and the sublingual glands. Approximately 
90% of total salivary volume results from the activity of 
these 3 pairs of glands, with the bulk of the remainder 
from minor salivary glands located at various oral 
mucosal sites. Whole saliva also contains gingival 
crevicular fluid (GCF). There are several ways by which 
serum constituents that are not a part of the normal 
salivary constituents (i.e. drugs and hormones) can reach 
saliva4-6. Depending on the degree of inflammation in 
the gingiva, GCF is either a serum transudate or, more 
commonly, an inflammatory exudate that contains serum 
constituents.

Saliva can be collected with or without stimulation7. 
The best 2 ways to collect whole saliva are the draining 
method, in which saliva is allowed to drip off the lower 
lip, and the spitting method, in which the subject 
expectorates saliva into a test tube8. 

Saliva is not an ordinary fluid - it is devoid from 
the sincerity of sweat, the drama of the blood and the 
eloquence of tears7. Saliva is the mirror of the body, a 
heterogeneous fluid containing proteins, electrolytes, 
hormones and other chemical compounds transported 
from the blood. It is a washing solution, a lubricant, an ion 
reservoir, buffer solution and a remarkable antioxidant. 
Also it is the first line of defence against oxidative stress 
(OS).

Surprisingly saliva has been used for diagnostic 
purposes over 2,000 years ago. In Chinese traditional 
medicine, saliva and blood are brothers and are thought to 
have the same origin2. A few of the advantages of saliva 
as a diagnostic fluid are: easy and non-stressful collection, 
great stability of the samples and the possibility of long 
term storage, minimum contamination between medical 
staff and the patients, great correlation between blood and 
saliva parameters, in some cases even greater sensitivity 
compared to blood, great screening test, it doesn’t require 
special equipment for preservation and it can be used for 
dynamic test1,9-11,18.

Let’s analyse biomarkers of saliva with more 
significance in dental medicine.



Uric Acid
Ames considered it as a powerful scavenger for 

reactive oxygen species. It is the major salivary antioxi-
dant. Lower concentration of uric acid have been found 
in saliva of smokers, oral cancer patients, diabetics with 
periodontitis, and patients with oral lichen planus, giving 
emphasis of OS from oral cavity12-17.

Albumin 
It can take over the antioxidant function of uric acid. 

Low levels have been found in saliva of patients with 
periodontal disease, diabetics with periodontitis, probably 
due to OS from oral cavity. High levels of albumin, acting 
as a marker for complications, are found in saliva of 
patients undergoing chemotherapy13,16,17,19.

Glutathione 
It plays a crucial role in periodontitis by controlling 

the pro-inflammatory cytokines. High levels of 
glutathione blocks the activation of NF-kB and the 
production of pro-inflammatory cytokines. High levels of 
glutathione are found in smoker’s saliva2,3,20. It protects 
the oral cavity from OS induced by metal ions released by 
dental restoration materials2,3,14.

Ascorbic Acid
High levels were revealed in diabetic patients and 

patients with rheumatoid arthritis. In certain conditions it 
can act as a pro-oxidant21.

Immunoglobulins 
High levels of IgA, IgG and IgM have been found in 

patients with chronic periodontal disease, decreasing after 
treatment. Salivary antibodies can be used for monitoring 
the risk of periodontal disease and also for treatment 
efficiency.

Total Antioxidant Capacity (TAC)
It has a clinical significance in evaluation of 

antioxidant status of saliva under normal and pathological 
situations. It includes all salivary antioxidants and it is 
considerably lower in smokers, diabetic patients, oral 
cancer and periodontitis. Smokers saliva looses it’s 
antioxidant capacity and acts as a pro-oxidant2,3,12,14,17,20. 

Salivary Antioxidant Enzymes System
The most important is salivary peroxidase and it 

displays a decreased activity in smokers, probably due 
to the cyanide ions present in cigarette smoke, a very 
powerful inhibitor of peroxidase, and  in patients with oral 
cancer.

Superoxide dismutase (SOD), acting as a secondary 
antioxidant, is found in low concentrations in saliva of 
oral cancer patients14,20,22.

Gamma-glutamyltransferase (GGT) is decreased 
significantly in saliva of cigarette smokers caused by 

exposure to OS. GGT is no longer regarded as a hepatic 
marker for alcoholism and obesity, but also for vascular 
risk and OS, so it could be regarded as interesting to 
evaluate the oxidative status of saliva.

Glutathione S-Transferase (GST) levels were lower 
in saliva the case of oral cancer patients32.

Aspartate aminotransferase (AST/GOT), alanine 
aminotransferase (ALT/GPT) and alkaline phosphatase 
(ALP) are markers in periodontitis21 and oral cancer. High 
levels of GPT, GOT were found in periodontal disease 
and also low levels of lysozyme are linked with a growth 
of bacterial plaque which is a risk factor for periodontal 
disease29-31.

Defensins
What a suggestive name!!! These are peptides 

with antimicrobial and cytotoxic activity. Oral cancer 
patients display low concentrations23,24. Useful markers 
for malignant diseases that are found in saliva, beside 
defensins, are p53 antibodies2,25-27.

Nitrogen Species
Higher levels of salivary nitric oxide (NO), nitrite 

(NO2) and nitrate (NO3) were found in oral cancer patients 

compared to healthy individuals, and increased activity of 
nitrate reductase was associated with an increased odds 
ratio for the risk of oral cancer32.

8-Hydroxy-Deoxyguanosine (8-OH-dG)
In the oral cavity, the level of oxidized DNA is 

expressed by 8-OhdG levels. 8-OH-dG is a useful marker 
for periodontal and oral cancer diseases. Higher levels 
of 8OH-dG were found in periodontitis and in some oral 
cancer patients32,33.

Salivary Carbonyls
Analysis of salivary protein carbonylation, showed 

an increased level of protein carbonyls in oral cancer 
patients32. 

Mucin7 ( MUC7)  
A subtype of mucin, MUC7, which induces oral 

bacteria agglutination and blocks their adhesion on oral 
structures, is found in saliva and it is directly responsible 
for low DMFt indices2,28.

Oral Bacteria
Saliva is also very suitable for the monitoring of 

oral bacteria that can survive in saliva, and can utilize 
salivary constituents as a growth medium. For example, 
the increased numbers of Streptococcus mutans and 
Lactobacilli in saliva were associated with the increased 
caries prevalence and with the presence of root caries. 
Detection of certain bacterial species in saliva can reflect 
their presence in dental plaque and periodontal pockets.
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Conclusions 

Due to its location, saliva is an ideal biological fluid 
for detecting human body and oral diseases. So, it can be 
used for screening of precancerous lesions, oral cancer, 
prognosis of the malignant lesions, periodontal disease, 
and oral lichen planus.

The recent studies focus on the potential role of 
periodontal disease as a risk factor for cardiovascular 
and cerebrovascular diseases, and its possible link with 
metabolic syndrome and OS.  
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