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Introduction:Introduction:Introduction:Introduction: Saliva as a simple non-invasive method of gaining body fluids has been used to detect 

the thyroid hormones. A single method for determining these hormones has not been clearly stated 

in the literature. Furthermore, thyroid diseases would affect the salivary glands and may compromise 

salivary flow.  
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great impact on salivary gland functions and saliva.  
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Introduction 

yroid hormones are critical for biological activities in 

the body including growth, metabolism, 

neurodevelopment, and the synthesis of proteins. To 

diagnosis the thyroid diseases, circulating thyroxine (T4) 

concentrations should be measured in the blood samples. 

Furthermore for monitoring treatment protocols, regular 

blood samples have to be drawn from patients. Serum free T4 

is currently being used to diagnose thyroid disorders [1]. In 

many studies, a suitable replacement for serum in diagnosing 

and monitoring systemic diseases such as thyroid diseases has 

been proposed [1, 2]. 

Saliva is one of the most critical body fluids and plays an 

important role in preservation and maintenance of oral 

health. However, usually only changes in its quality and 

quantity would be noticed. In the recent years as the medical 

significance of saliva has been understood better. Many 

studies have focused on salivary gland dysfunction and if they 

are correlated to systemic diseases itself or as side-effects of 

medications used for treating these diseases [2-4]. 

Furthermore, it has been established that certain systemic 

diseases could directly or indirectly affect salivary glands 

resulting in changes of the quantity and quality of the 

secreted saliva, consequently [4]. All these changes in the 

saliva composition may compromise the oral health of the 

individual [5]. Hypothyroidism and hyperthyroidism are 

common thyroid dysfunctions that affect all the organs of the 

human body; however, their effects on salivary gland 

function are still inconclusive [6]. 

Saliva has also been used as a non-invasive systemic 

sampling method for medical diagnostic purposes and 

research. Many studies have shown a correlation between 

plasma free hormone levels and saliva concentrations, but a 

certain conclusion is not obtained [7]. The objective of this 

article is to review the use of saliva for diagnosing thyroid 

diseases and the mutual effects of these diseases on the 

salivary glands and saliva. 
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Why is saliva useful for diagnostic purposes? 

1. First of all collecting saliva does not need a needle, and 

there is no need for skin perforation there for it has a major 

preference over drawing blood for those who are afraid of 

this procedure [8] 

2. It has been established that free-hormone rather than the 

protein-bound-hormone is considered to be the active 

component in blood [9]. The steroid hormones in saliva are 

thought to reflect the free-hormone concentrations in blood. 

Therefore, saliva levels reflect more accurately active hormones 

in the body especially for steroid hormones which are strongly 

bound in blood by specific binding globulins [9, 10]. 

3. Because saliva is stable at the room temperature for a 

longer period of time compared to the blood saliva collection 

is a less technique-sensitive method [11] 

4. The risk of blood-borne diseases due to cross-

contamination among patients and health care providers is 

minimal for saliva collection. Also, because saliva has low 

concentrations of HIV and hepatitis antigens the risk of 

infection is very low [12, 13]. 

Why is collecting saliva not a good idea? 

1. Since the act of “spitting which is impolite in many 

cultures, this could mean a major drawback for this procedure 

and a disadvantage which could not be over ruled” [12]. 

2. Patient suffering from xerostomia will have a really 

hard time collecting the amount of saliva needed for tests [12] 

3. A standard routine has been established for saliva 

collection, but it is not used universally there for the results of 

tests might be compromised [13, 14]. 

Collecting saliva samplesCollecting saliva samplesCollecting saliva samplesCollecting saliva samples    

The most common way to collect saliva is by direct spitting 

into a tube [14]. The collected saliva could be ultra filtrated 

using some commercial devices able but in most of the tests 

the whole saliva is used [15-17]. 

Transfer of hormones to saliva keeping the upper 

digestive tract mucosa moist and helping to swallow is one of 

the roles that saliva plays in maintaining the oral health. 

Saliva takes part in digestion and immune response by amylase 

enzyme and secretory immunoglobulin A respectfully [12]. 

Additionally, saliva is a carrier fluid for signal molecules, which 

could be produced by the gland themselves or transported 

from blood into the glands [18]. The lipophilic layers of the 

capillaries and glandular epithelial cells controls the speed of 

hormone transferred from blood into saliva. In result, the 

transfer rate of lipophilic molecules, such as steroids is more 

rapidly than hydrophilic molecules, such as peptides [19].  

In contrary to insulin which is transported into saliva 

from its tissue of origin other proteins such as cytokine are 

produced by the salivary glands themselves [20]. 

Peptides which are oriented from salivary glands are 

secreted into the acinar lumen by exocytose there for 

concentrations of peptide hormones in saliva does not always 

correlate as well as steroid hormones which are transported 

passively though to the acinar lumen from blood vessels, 

there for many studies have been conducted to come up with 

better methods for measuring peptide hormones in the saliva 

including T4 hormone [9-11]. 

Techniques for the collection of salivaTechniques for the collection of salivaTechniques for the collection of salivaTechniques for the collection of saliva    

Whole saliva is the best method for collecting saliva and is 

used as a routine method in many studies [16]. 

This routine includes the participants spitting or drooling 

directly into the collection tube. In this method, unstimulated 

saliva is collected. The patient is asked to sit upright in a chair 

and spit in the tube every minute until the required volume is 

collected. Furthermore, the patient is forbidden to eat, drink or 

smoke at least 90 minutes before collection time. Because the 

collection procedure should not affect salivary concentrations, 

any absorption devices should be avoided [16-18]. 

Analytical methods for the measurement of hormones in Analytical methods for the measurement of hormones in Analytical methods for the measurement of hormones in Analytical methods for the measurement of hormones in 

salivarysalivarysalivarysalivary    

Because peptides are more likely than steroids to be attached 

to the surface of collection tubes, and this may result in the 

loss of significant amount of the peptide in the sample 

handling saliva samples for measuring peptic hormones is 

more critical and needs greater attention. Moreover, the 

proteolytic content in saliva that rapidly degrades peptide 

hormones is yet another difficulty in peptide hormone 

analysis using saliva. These problems could be overcome by 

using appropriate collection devices, low-protein-binding 

cryotubes for storage, and adding ethylenediaminetetraacetic 

acid which is preservative [21-24]. 

Immunological methodsImmunological methodsImmunological methodsImmunological methods    

Immunoassays have been widely used for analyzing salivary 

hormones because: 

1. This method is simple and requires minimal expertise 

2. The volume required for this method is smaller than 

other methods [25]. 

Chromatographic methodsChromatographic methodsChromatographic methodsChromatographic methods    

Modern liquid chromatography coupled with mass 

spectrometric detection, have provided vast improvements in 

analytical specificity and sensitivity. Their usage for detecting 

protein-hormones has been studied, and some promising 

results have been achieved [26, 27]. 

A study which investigated the effect of hypothyroidism 

on salivary glands in humans used salivary scintigraphy 

which does not fully reflect the function of salivary glands 

[31]. Salivary flow rate and individual gland sialometry are 

the best methods for assessing salivary gland function. 

Clearance of microorganisms and dietary components from 

the oral cavity is a critical role of saliva which is measured by 

the salivary flow rate [1, 32]. Unfortunately, the only study 

assessed the salivary flow rate in hypothyroid subjects and its 

 

Another aspect of this topic is the effect of thyroid disease 

and its treatment on the salivary glands and saliva. Animal 

experiments have shown the effect of thyroid dysfunction on 

salivary glands [28-30]. 
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treatment, has only used the parotid salivary flow rate 

without considering secretions from the other salivary glands 

[33]. As it was stated previously salivary flow rate is an 

important measurement for the assessment of salivary gland 

function; taken in consideration that whole saliva which 

includes secretions from all the salivary glands is shown to be 

functionally more relevant for evaluation of systemic 

disorders compared to the assessment of secretions of only 

one individual gland. An alteration in the pH of the saliva is 

resulted from hormonal and metabolic changes, as well as 

compromised general health [34]. Some studies 

demonstrated that the prevalence of hypo-salivation in 

patients with thyroid dysfunction was lower than other 

common endocrine disorders, i.e., diabetes [3]. Greater body 

mass among males and a smaller gland size among females 

results in higher salivary flow rates in males compared to 

female individuals [34, 35]. The pH of saliva among the 

patients with thyroid dysfunction was compatible to the 

healthy control subjects, but the buffering capacity at baseline 

among thyroid subjects was lower than that reported among 

the healthy subjects [28, 36]. Muralidharan et al. [1] 

demonstrated that hypothyroid subjects showed improvement 

of salivary flow rate after treatment in both male and female 

subjects. 

These findings suggest that correction of the thyroid 

status improves the salivary parameters particularly among 

hypothyroid subjects [1, 3]. 

Dixit et al. in their study [35] showed that 

hypothyroidism and its treatment did not cause a significant 

decrease in stimulated parotid flow rates using both cross-

sectional and longitudinal data. Some studies have shown 

that chronic-hypo-salivation results in various oral 

complications including atypical dental caries, oral mucositis, 

difficulty in eating, and halitosis. All of these complications 

would cause a lower quality of life among patients who suffer 

from chronic diseases such as thyroid dysfunction [37]. 

Material and Methods 

This article reviewed the biomedical literature on thyroid 

diseases and normal salivary composition, flow, and function. 

Literature review was conducted by using the Medline and 

PubMed search engines (from 1970 to 2014). 

Conclusion  

A clear, relatively acidic muco-serous secretion of the 

exocrine glands is called saliva. The whole saliva is a complex 

mixed secretion from major and minor salivary glands, also 

consisting of gingival cervicular fluid, which contains oral 

bacteria and food debris. Saliva is contains various 

electrolytes which magnesium, potassium, sodium, calcium, 

bicarbonate, and phosphates can be mentioned [3]. Proteins, 

enzymes, immune globulins, mucins, urea, and ammonia are 

also present in saliva. On the contrary of what is believed 

saliva is not an ultra filtrate of plasma, but it is considered a 

good equivalent [1, 3]. A few studies have under taken the 

relevancy of hormones circulating in the plasma and saliva 

and concluded that there is an absolute relevancy between 

these two bodily fluids. Many years ago the correlation 

between saliva and lipid-hormones has been marked and 

proven; but this correlation for protein-hormones, such as 

thyroid hormones is yet to be defined entirely [8]. In many 

studies, the use of saliva instead of blood samples for 

diagnostic use has been suggested [5, 8, 9]. 

Saliva as a non-invasive method for the assessment of 

diseases has proven its worthy cause and many studies have 

been conducted to prove this matter. Furthermore, subjects 

with chronic-hypo-salivation should have a thyroid function 

assessment especially if no other known cause of hypo-

salivation has been proven. Furthermore, patients with 

uncontrolled hypothyroidism should be evaluated for signs of 

hypo-salivation and its complications to implement necessary 

preventive regimens. 
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