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Saliva as a diagnostic fluid in sports medicine:
potential and limitations

Saliva como fluido diagnéstico para utilizacdo na medicina esportiva:
potencialidades e limitacoes

Lazaro Alessandro Soares Nunes'; Denise Vaz de Macedo?

ABSTRACT

The use of saliva in the diagnosis of pathologies and/or monitoring of athletes in competitions or trainings is an attractive alternative
due to the fact that samples are easily obtained and it is mostly a less invasive method in comparison with venous blood collection. The
saliva is a hypotonic fluid in relation to plasma, containing compounds produced in the salivary glands (immunoglobulin A [IgA] and
o-amylase) as well as compounds diffused in the plasma (water, electrolytes, proteins, metabolites and hormones). It plays a pivotal role
in the protection of oral mucosa against microbes and in food digestion. Its production and composition depend on the sympathetic and
parasympathetic nervous system activity, whose antagonistic action may result in different saliva volumes with distinct ionic and protein
profiles. The aim of this review was to present a critical analysis of the potential and limitations of saliva as a diagnostic tool in sports
medicine. Although there are studies that have deployed it to monitor athletes in training and doping, the standardization of some pre-
analytical variables are still required, among which the following ones are worth mentioning: the accurate choice of collection system,
which allows the easy quantification of volume with adequate sample recovery; well-defined collection schedules in accordance with
the circadian variations of the analyte; prevention of sample contamination with blood from oral mucosa lesions. Another key point for
its application in sports is the establishment of reference intervals for analytes quantified in the saliva, collected from a population that
comprises healthy individual that exercise regularly and systematically, with physical activity progression.
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INTRODUCTION blood samples in microtubes®. However, some individuals have

reported some discomfort with the procedure.

The need to collect venous blood samples at different
moments of the season represents a drawback to laboratory
monitoring, insofar as the procedure is uncomfortable for many
athletes. A previous article from our laboratory demonstrated that
fingerprick may be an interesting alternative to venipuncture,
This technique is less invasive and less stressful, enabling the
monitoring of athletes during and after physical tests, training

The interest in less invasive biological fluids instead of blood
has grown exponentially in recent years®”. In this context, the
saliva is a biological fluid that has some distinct advantages: it
is a non-invasive procedure, which requires relatively simple
instructions for collection. Moreover, it does not pose major risks
during collection, allowing a safer management®.

or competition, without major changes in routine. Furthermore,
the currently available automated pieces of equipment allow the
use of increasingly lower sample volumes, enabling the analysis of

Some studies have assessed the saliva in the diagnosis and
monitoring of renal disease®, metabolic disorders®, detection
and quantification of viral nucleic acids® and therapeutic drug
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monitoring®?. There are also some studies proposing the use of
saliva in the monitoring of athletes in exercise situations and
doping(lz, 42,55, 59)_

We believe, however, that the standardization of major pre-
analytical variables is still required, of which the following may be
highlighted: the accurate choice of collection system, which allows
to quantify the volume easily, with good sample recovery; well
defined collection schedules in accordance with possible circadian
variations of the analyte; the prevention of sample contamination
with blood from oral mucosa lesions. The objective of this review
was to conduct an analysis of the potentialities and limitations of
the use of saliva as diagnostic fluid in sports medicine.

PRODUCTION OF SALIVA

The fluid present in the oral cavity originates mainly from
three salivary glands: parotid, submandibular and sublingual.
Additionally, other minor glands and gingival crevicular fluid may
contribute, albeit in small volume, to the formation of what is
designated as “oral fluid” or “whole saliva”®,

Each salivary gland secretes a characteristic type of saliva,
with different ionic® and protein®™ concentrations. Adults
normally produce 0.5 to 1.5 1 of saliva daily®™. The production
of saliva varies if the individual is not provided with stimulation
(submandibular = 65%, parotid gland = 20%, sublingual = 5%
and minor glands = 10%) in comparison with artificial stimulation
when the parotid gland contributes to over 50% of total salivary
secretions®”. Under normal conditions, the unstimulated saliva

presents a secretion rate of approximately 0.1 ml/min, reaching
a peak of 7 ml/min when artificially stimulated®”. During and
after high intensity exercise (above the anaerobic threshold), the
secretion of saliva decreases, mainly due to adrenergic action,
dehydration or evaporation®.

The salivary glands comprise acinar cells, duct cells and
myoepithelial cells irrigated by capillary networks (Figure). In
acinar cells, the primary saliva is secreted as an isotonic fluid
in relation to plasma®. Depending on the original gland, this
secretion may be serous (parotid), mucous (minor glands) or
mixed (sublingual and submandibular)®”. The various acini are
connected by intercalated ducts and the secreted saliva is drained
to the oral cavity through striated and excretory ducts.

The flow of plasma components into the saliva may involve
several processes (Figure): (a) ultrafiltration through gap
junctions between secretory cells. In this case, only molecules with
a molecular weight below 1.9 kDa can be transported (ions, water,
and some hormones); (b) selective transport through passive
diffusion of lipophilic molecules (steroid hormones); (c) active
transport through ion channels; (d) active pumping of Na* ions
with concomitant entrance of H,0.

The saliva also contains compounds that are synthesized
primarily in acinar cells and, to a lesser extent, in duct cells (e).
That is to say that some saliva components are not related to
plasma concentrations, but they are related to the local glandular
answer. Furthermore, the concentration of numerous electrolytes
changes due to active ion transport (f), hence saliva has a
hypotonic characteristic in relation to blood® .

Capillaries

Capillarieg

FIGURE — Transport mechanism of plasma components into the salivary gland

(a) entry of components by simple filtration; (b) entry of liposoluble compounds by passive diffusion; (c) entry of components by active transport; (d) active pumping of
Na*ions and concomitant entry of H,0; (e) component produced and secreted by the salivary glands; (f) pumping of Na* ions into the blood, producing hypotonic fluid.

Adapted from Wong, D. T. (2006).
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Other elements such as bacteria, epithelial cells, erythrocytes,
leukocytes, food debris or contamination from gingival crevicular
fluid (due to gingival inflammation) may also be present in
saliva. This fact cannot be neglected, since it may cause several
interferences in analytical assays® 1,

FUNCTIONS AND REGULATION

The components present in the saliva play several vital roles
in the oral mucosa immunity (immunoglobulin A [IgA], mucins
and cystatins), in the protection of teeth against the action of
microorganisms (lysozyme, lactoferrin, histamine)®, in food
digestion (alpha-amylase and protease)® and in the buffering
of acidic substances (bicarbonate, phosphate and proteins)”.
Several physiologic or pathologic factors may alter the production
of saliva quantitatively and qualitatively, for instance, mastication,
psychological factors, medication, age, oral hygiene® and physical
activity® 10,

The flow and composition of saliva are regulated mainly by
the activity of the autonomic nervous system: the serous glands
are controlled by the sympathetic nervous system and seromucous
glands by both sympathetic and parasympathetic systems. o or
[3-adrenergic stimulation (neural/pharmacological) may modify
the quantity, viscosity, protein and ionic concentrations of the
saliva® . or-adrenergic stimulation causes calcium influx
into the secretory cells, which results in liquid with high protein
concentration. Due to the low presence of mucins, this type of
saliva presents low volume and viscosity®, whereas 3-adrenergic
stimulation results in fluid with high protein content, high
viscosity, low volume and foamy appearance”,

The mucous glands receive only cholinergic stimulation
(parasympathetic). This type of stimulation results in aqueous
saliva, with high volume, rich in electrolytes, low viscosity and
low protein concentration®®. Thus, it is important to consider the
influence of the circadian cycle on some saliva constituents when
interpreting results®.

CONSTITUENTS OF THE SALIVA

Proteins and enzymes

Mucins are virtually secreted by all salivary glands. They
play a fundamental role in their rheological properties such as
viscosity and elasticity. Many other proteins have been identified
and studied through comprehensive analytical techniques
such as proteomics® or specific methods such as capillary
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electrophoresis, mass spectrometry, radioimmunoassay (RIA),
enzyme immunoassay (ELISA) and liquid chromatography %,
Among these proteins, we highlight the following ones: proline-
rich protein (PRP), albumin, immunoglobulins, lysozyme,
lactoferrin, lactoperoxidase, histatins and o-amylase®. Apart
from the action of the autonomic nervous system“, some
diseases such as cystic fibrosis, diabetes®?, cancer® and epilepsy
seem to alter the salivary protein profile®. Recent investigations
into the proteome of saliva from individuals with type IT diabetes
demonstrated significant rises in the expression of proteins related
to the metabolism and immune system in comparison with
saliva from non-diabetic subjects®”. These studies may provide
information on the development of new tests for early diagnosis of
cancer, diabetes and other pathologies®.

Exercising may also alter saliva protein content. Among
the most abundant salivary proteins in the sports area are the
salivary oi-amylase (AAS) and IgA, which play a key role in oral
mucosa immunity®. IgA is synthesized by B lymphocytes in the
periphery of the secretory epithelium, transported through the cell
membrane of the salivary cells and then secreted in the saliva®.

The salivary IgA is widely studied as a marker of immune
system function, predominating in mucosa secretions'®. Its
function is to provide the first line of defense, acting against
the adhesion and penetration of microorganisms in the
mucosa®, Furthermore, it disrupts the replication of pathogens
by intracellular neutralization, binding to antigens in order to
facilitate its removal from the epithelium®. Individuals who have
IgA deficiency and low salivary flow commonly present a high
incidence of respiratory infections in the upper tract®.

The results yielded by studies that assessed the effects of
exercise on IgA concentrations are contradictory. Some studies
reported a decrease after high intensity exercise sessions“?, others
did not report any change® or increase®. When subjects are at
rest, there is no difference between IgA levels in the saliva samples
from athletes or sedentary individuals, with exception of those
who are under intensive training™®. The lack of standardization
in collection, analysis and expression of the results yielded in these
studies encumbers the comparison among them.

SAA corresponds to approximately 40% to 50% of the total
protein produced by the glands and released in the saliva“®. It is
synthesized chiefly by the parotid gland (80%) and is involved in
the digestion of carbohydrates and oral mucosa immunity®. Its
release is conditioned to the activation of the autonomic nervous
system through the action of o and [B-adrenergic mediators“.
Moreover, it may respond acutely to gustatory and mechanical
stimuli caused by mastication®,
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More recently, SAA has been used as an indicator of physical *
and psychological stress® ) inasmuch as its activity in saliva
apparently correlates with serum levels of epinephrine and
cortisol®. Studies have shown that SAA activity increases in
response to stressful conditions, such as exercise, heat, cold, and
behavioral tests® 2.

It is worth noting that the peak of this enzyme is reached
between 15 and 20 minutes before the rise in salivary cortisol
concentration. This pattern is due to the response time of the
sympathetic nervous system (SNS), which is faster when compared
with the response of the pituitary-adrenal axis. o-amylase is
synthesized and secreted directly from the salivary gland into the
oral cavity, whereas cortisol needs to be released by the adrenal
gland, go through the circulation and then diffuse passively until
reaching the saliva. This may be one of the reasons why some
studies that evaluated stress did not reveal much correlation
between oi-amylase and salivary cortisol .

Another strong SNS activator able to alter the concentrations
of oi-amylase in saliva is physical exercise. Several studies have
demonstrated increases in the concentration of salivary oi-amylase
during and after exercise in comparison with basal values!*9. In
this context, Calvo ez a7 proposed the use of SAA as an indicator
of anaerobic threshold in incremental exercise on treadmill.

The enzyme o-amylase is produced by the salivary gland
along with other components of the saliva, therefore all factors
that stimulate salivation may influence o-amylase secretion.
Additionally, the production of SAA follows the variation of the
circadian cycle, hence its lower levels in the early morning with
peak values between 4 and 5 PM® %), This implies that the
influence of diet and circadian variation during the day should
be contemplated when SAA is used in longitudinal studies® *,
always following the same sample collection schedule.

Inorganic compounds

The saliva contains mainly water and strong and weak ions
(Nat, K*, Mg*, Ca**, Cl, bicarbonate and phosphate), which may
function as buffering agents. The electrolyte concentrations in the
saliva may be quantified by flame photometry and ion-selective
electrode. Table 1 shows reference intervals for some electrolytes
in the saliva compared with plasma®?.

K* concentration in saliva is well above the values observed in
plasma. Conversely, the concentration of Na+ and Cl- in this fluid is lower
in relation to plasma®. As a result of this difference in concentrations
when analyzing potassium through ion selective electrode (ISE), the
dilution of saliva samples is recommended. On the other hand, sample
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TABLE 1 — Reference interval (2.5 to 97.5 percentile) for
electrolytes measured in saliva collected by passive method and plasma

Analyte " consci:}rll‘;?gion conzgrllstr;l;ion
Na* (mmol/l) 60 3-29 136-145
K* (mmol/l) 60 6.4-36.6 3.5-4.5
Ca* (mmol/l) 60 0.88-2.5 1.15-1.33
Cl (mmol/1) 60 0-27 98-107

Adapted from Rebak, N. N. (2000)5%.

dilution is not required to measure Na+ and Cl. Colorimetric methods
or flame photometry are preferable, insofar as salivary concentrations
are below the detection range reported by ISE®?.

Physical exercise of varying intensity and duration may
change saliva ionic concentration, especially Na* and K+, The
salivary concentrations of Na*, K* and Cl appear to be linked
with the lactate anaerobic threshold during incremental test on
ergometric cycle"?. These changes may be credited to sympathetic
stimulation, which induces changes in salivary flow, reabsorption
and secretion of electrolytes in the secretory cells®.

Non-protein organic compounds

Some non-protein organic compounds may be found in low
concentrations in the saliva. They fulfill different functions and
mostly originate from the plasma by ultrafiltration. They may
be occasionally present due to contamination with blood from
lesions of the oral mucosa. Thus, negligible amounts of bilirubin,
creatinine, glucose, cholesterol and triglycerides may be detected
in the saliva from healthy individuals®?.

The salivary concentrations of urea (2.9 to 6.8 mmol/1) ®? and
uric acid (0.07-32 mmol/1)® correspond to metabolic changes
resulting from pathologies such as renal dysfunction and gout.
In individuals with renal involvement, salivary concentrations of
urea may rise dramatically (from 6.1 to 29.6 mmol/1), following
plasma levels®.

Uric acid is the major antioxidant present in the saliva
and contributes to approximately 70% of the total antioxidant
capacity®. Its quantification has been deployed in monitoring
the effects of hemodialysis® and in the assessment of patients with
gout“?. Acute exercise promotes increases in salivary uric acid
levels® 7 and total antioxidant capacity when compared with
baseline™. Nevertheless, Youssef e/ al.®? demonstrated that the
total salivary antioxidant capacity of triathletes fell significantly
by the end of the season when the values were compared with
the beginning of the training period. Other important organic
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molecules such as ascorbic acid and vitamin E make up the
salivary antioxidant defense system®?.

Automated  spectrophotometric techniques that evaluate
non-enzymatic salivary antioxidant capacity may be useful for
monitoring athletes due to its non-invasive nature. However,
specific salivary reference values are required, insofar as there
is no significant correlation between the antioxidant capacity in
saliva and plasma®.

Another important compound to be applied in sports is lactate.
Some studies analyzed the salivary lactate response to exercise in
an attempt to determine the intensity of training or assess the
correlation between blood and salivary lactate™ 9. No change
was observed in salivary lactate during aerobic exercise compared
with rest period.

HORMONES

Most hormones present in the plasma may be measured in the
saliva due to a connection between plasma and salivary glands™”.
The primary entry route of steroid hormones and other small and
neutral molecules in the saliva is through passive diffusion. The
salivary glands are intensively irrigated by capillary networks and
many of the liposoluble blood components easily pass through the
capillary walls into the salivary glands®".

Serum proteins and globulins that bind to hormones are large
molecules that do not pass through the cell membranes of salivary
glands. Accordingly, only unbound hormones (free fraction)
present in plasma may diffuse into saliva. Thus, unconjugated
steroid hormones (such as cortisol, estriol, progesterone and
testosterone)  diffuse predominantly intracellularly, do not
influence salivary flow and present very similar concentrations of
free plasma fraction®.

On the other hand, electrically charged steroids or those
conjugated with proteins are able to pass, albeit in small quantities,
through the gap junctions between salivary gland cells. As this
process is very slow, these hormones tend to have their values strongly
affected by salivary flow, with much lower concentrations in relation
to plasma®. It is particularly worth mentioning that these analyzes
may encounter interference due to contamination with blood. Small
amounts of blood originated from oral and gingival lesions may
cause false rises in the concentrations of salivary analytes®?.

Cortisol is a hormone produced by the adrenal glands
and released into the circulation. It has important metabolic
functions, such as controlling blood pressure, cardiovascular
function and immune system®. In peripheral tissues, cortisol
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stimulates lipolysis, increases protein degradation and lowers
protein synthesis in muscle cells, resulting in higher release
of amino acids and lipids in the circulation®”. The secretion
of this hormone undergoes circadian variation, with higher
concentrations in the morning and lower concentrations in the
afternoon®. Some studies reveal that the free fraction in plasma
cortisol correlates with salivary concentrations® ¥, enabling the
use of this marker in the assessment of responses to physical and
psychological stress®?.

Physical activity is able to raise dramatically the concentration
of salivary cortisol in athletes subjected to different forms of
exercise®. In addition to evaluating the adaptive responses to
training, cortisol may be an interesting biomarker to investigate
the levels of tolerance or intolerance to training when performed
in conjunction with testosterone measurement and subsequent
calculation of testosterone: cortisol ratio®.

Despite the convenience of the use of salivary cortisol in the
assessment of athletes and patients with pathologies that alter the
secretion of corticosteroids, caution is required in interpreting
data obtained with saliva samples. Few studies establish reference
values for salivary cortisol considering circadian variation and
in accordance with the protocol proposed by the International
Federation of Clinical Chemistry (IFCC)“®,

Other synthetic or natural androgenic hormones that are
administered illegally with the aim to improve performance
may diffuse passively into the saliva®®. Although it is possible to
quantify testosterone, epitestosterone, tetrahydrogestrinone and
other hormones used by athletes for illicit purposes, the World
Anti Doping Agency (WADA) provides no information on the use of
saliva in the detection and control of doping®”.

METHODS FOR SALIVA COLLECTION

Saliva can be easily collected through passive drool directly
into plastic tubes (unstimulated saliva). The passive collection is
the most recommended method, inasmuch as most analytes may
be quantified without hindrances. However, the supplied volume
is low in this case"”. Neither teeth brushing nor food and liquid
ingestion (except water) are recommended for at least 30 minutes
prior to collection. Mouth cleaning with water (preferably distilled)
helps to eliminate residues that may hamper the analysis™.

The stimulated saliva may be collected through gustatory
stimulation, mastication or the use of citric acid®”. There are some
commercial devices that facilitate saliva collection. Most of them
contain a solid base, usually consisting of a small piece of cotton or
polyester for saliva absorption and a conical tube for centrifugation
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and recovery of the collected liquid. Among the most common
commercial systems that use solid bases are: Oral Salimetrics Swab
(Salimetrics® LLC) Salivette® and Cortisol® Salivette (Sarstedt,
Newton, NC) and Orapette (Trinity Biotech, Dublin, Ireland)®?.

None of the collection systems mentioned above allow direct
and accurate volume quantification, which is a common drawback.
Furthermore, saliva and analyte recovery may vary considerably
in each method, mainly owing to the fact that some analytes may
adhere to the cotton, causing false lower values %37,

Another currently available collection system is the
Saliva Collection System (SCS)® (Greiner Bio-One, GmgH,
Kremsmuenster, Austria), which uses a buffered base of citric acid
for saliva collection. This collection system is more elaborate and
presents a solution for oral cavity cleaning and standardization
of collection procedures. After applying a cleaning solution, the
individual places the extracting solution in their mouth for 2
minutes and then spits out all the solution into a beaker. The
collected saliva (saliva + extraction solution) is subsequently
transferred via vacuum system to graduated transport tubes, which
permit to quantify the total volume of collected solution® ®.

This system of saliva collection has been recently tested using
routine laboratory methods and has demonstrated reliable and
reproducible results for measurement of calcium, magnesium®?,
o-amylase, uric acid®?, TgA, cortisol and therapeutic drugs®.
Nonetheless, certain analytes are prone to interference due to pH
and additives present in the extraction solution™. Compared with
other commercially available systems, SCS requires further care
during the collection so that there is no exchange of washing and
extraction solutions. Moreover, it is highly costly®.

Pre-analytical and analytical interferences in the
analysis of saliva samples

One of the most important pre-analytical interferences to be
considered is the need to quantify time and volume of collected

saliva in order to estimate the saliva secretion rate. The saliva
flow rate through the salivary ducts determines, for instance,
the concentration of electrolytes. The increase in salivary flow
through artificial stimulation may change the ionic composition,
raising concentrations of Na*, CI and bicarbonate and reducing
salivary K*®. Some salivary components such as IgA and
dehydroepiandrosterone-sulfate (DHEA-S) are dependent on
salivary flow, requiring correction according to volume and
collection time® .

The use of citric acid and chewing gum as stimulation and
materials with cotton or polyester may inaccurately augment
salivary testosterone levels. The use of collection devices with
cotton is not recommended for the analysis of hormones due to the
possibility of interference in the performance of immunoassays®”.
Cotton may bind to cortisol and dehydroepiandrosterone (DHEA)
and cause a false decrease™ %,

Besides the choice of a suitable collection system, the collection
time should always be standardized and observed. Hormones and
other saliva constituents may present major circadian variations,
which may require a pre-established collection schedule.

Table 2 shows that the reference interval for salivary
cortisol may vary with the method or time of collection. The
intake of alcohol, caffeine and protein-rich diets may alter
cortisol levels®.

Saliva samples should be refrigerated (4°C) if they are
processed within 3 to 6 hours after collection. When the sample
is stored for long periods, the temperature should be kept at -80°C
to prevent bacterial growth®. The salivary cortisol is stable at 5°C
for three months and up to one year when stored within -20°C
to -80°C. Repeated freezing and thawing cycles do not affect
cortisol concentrations®”. The addition of sodium azide in saliva
may inhibit bacterial growth and preserve the sample, though
immunoassays using horseradish peroxidase may be subject to
interference?.

TABLE 2 — Reference intervals for salivary free cortisol at different collection periods

Collection method Absorbing material Salivary free cortisol (nmol/1) n Observations References
PD Polystyrene tubes 10.9-40.3 128 Couliigorrrie(tigligh); i8
N Cotton, Salivette® 357-35.1 120 COUECE?E [(I?iligghsox %
» Cotton, Salivette® 761394 R
s Cotton, Salivette® 1.14-103 9 Coﬂigﬁzﬁﬁhﬁ "

Reference range (2.5 10 97.5 percentile).
PD: passive drooling; SS: stimulated salivation; RIA: radioimmunoassay.
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CONCLUSION

The use of saliva in laboratory testing has great potential,
although it is still required to standardize some preanalytical
variables, such as the collection system, taking into account
the analyte to be quantified, the collection schedules, direct

The lack of correlation between some analytes present in
saliva and blood does not preclude the possibility of using this
fluid in laboratories, though it requires the establishment of
specific reference intervals for these analyses through traditional
methods, with minor modifications in the techniques to maximize
sensitivity.

quantification of volume, sample recovery and prevention of
sample contamination with blood from oral mucosa lesions.

RESUMO

A utilizagdo de saliva como alternativa para o diagndstico de patologias e/ou monitoramento de atletas em competicoes ou treinos
¢ muito atrativa devido a Jacilidade de oblencio da amosira e, principalmente, pela natureza menos invasiva que a colela de
sangue venoso. A saliva é um fluido hipotonico em relagdo ao plasma, contém compostos produzidos localmente nas glandulas
salivares (imunoglobulina A [1gA] e o-amilase), além de compostos difundidos do plasma (dgua, eletrdlitos, proteinas, melabolitos
e hormonios). A saliva desempenha fungdes importantes na protegdo da mucosa oral contra microrganismos e na digestdo dos
alimentos. Sua producdo e sua composicdo sao dependentes da atividade do sistema nervoso autonomo simpdtico e parassimpdtico,
cuja agdo antagonica pode resultar em diferentes volumes de saliva com perfis proteico e ionico distintos. O objetivo da presente
revisdo € apresentar uma andlise critica das potencialidades e limitagoes da utilizacdo da saliva como ferramenta diagnistica para
a medicina esportiva. Embora existam estudos que a utilizam para o monitoramento de atletas em situagoes de exercicio e doping,
ainda € necessdrio padronizar algumas varidveis pré-analiticas, como a escolba correta do melhor sistema de coleta, que permite
quantificar facilmente o volume, com boa recuperacdo de amostray os hordrios de coleta bem definidos, de acordo com as possiveis
variagoes circadianas do analito; e a contaminacdo da saliva com sangue proveniente de lesoes da mucosa oral, que tem de ser
evitada. Outro ponto fundamental para aplicagdo no esporte é o estabelecimento de valores de referéncia para analitos quantificados
na saliva, oblidos de uma populagio composia de sujeitos saudduves e exercitados de forma constante e sislematizada, com progressio
de cargas de esforco.

Unitermos: fluido oral; coleta de saliva; varidveis pré-analiticas; exercicio; valores de referéncia.
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