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Abstract  
Biomarkers are molecules of biological processes that help in both the diagnosis of human diseases 
and in follow-up assessments of therapeutic responses. Biomarkers can be measured in many human 
fluids, such as blood, cerebrospinal fluid, urine, and saliva. The -omics methods (genomics, RNomics, 
proteomics, and metabolomics) are useful at measuring thousands of markers in a small volume. 
Saliva is a human fluid that is easily accessible, without any ethical concerns. Yet, saliva remains 
unexplored in regard to many human disease biomarkers. In this review, we will give an overview on 
saliva and how it can be influenced by exogenous factors. As we focus on the potential use of saliva as 
a diagnostic tool in brain disorders (especially Alzheimer’s disease), we will cover how saliva is linked 
to the brain. We will discuss that saliva is a heterogeneous human fluid, yet useful for the discovery 
of biomarkers in human disorders. However, a procedure and consensus that is controlled, validated, 
and standardized for the collection and processing of saliva is required, followed by a highly sensitive 
diagnostic approach.
Key Words: Alzheimer’s disease; biomarkers; diagnosis; oral-gut-brain axis; periodontitis; saliva

Saliva
Saliva is a human fluid that is easily accessible, without any ethical concerns. 
Yet, saliva remains unexplored regarding many human disease biomarkers. 
The saliva proteome contains approximately 2300 proteins, 27% of which 
are identical to plasma proteins (Loo et al., 2010). Saliva is the fluid that 
bathes the mouth and oral cavity. It is made up of secretions from the 
salivary glands (parotid, submandibular, and sublingual), gingival cervicular 
fluid, nasal and bronchial secretions, and various other secreted molecules 
(e.g., hormones, amino acids, and metabolites) and components (e.g., food 
and microorganisms) (Kaufman and Lambster, 2002; Loo et al., 2010). Saliva 
is colorless, odorless, and has a pH of 6.6–7.1. A normal person produces 
0.7–1.5 L saliva per day with a normal salivary flow of approximately 0.6–1 
mL/min. Saliva is composed of water (99%) and includes many peptides, 
proteins, hormones, enzymes, sugars, lipids, and electrolytes. The saliva 
metabolome appears to be comparable to the metabolomes of human serum 
and cerebrospinal fluid (CSF) in terms of chemical complexity and the number 
of compounds (Dame et al., 2015). This is consistent with the data from a 
previous study, which showed that compounds found in human saliva are 
usually found in human blood, albeit at different concentrations (Takeda et al. 
2009). The function of saliva is manifold. It eliminates bacteria, catalyzes the 
hydrolysis of sugars, and contributes to immune responses.

Salivary Flow and Composition 
The composition and flow of saliva are affected by numerous factors (see 
Figure 1), including natural conditions, human diseases, and exogenous 
causes such as medication, therapy, lifestyle, and habits. Age has a significant 
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effect on several salivary parameters. While salivary flow, calcium, and 
mucin content decrease in the saliva of older adult subjects, protein 
concentration, amylolytic activity, lipolytic activity, and ionic concentration 
increase. Regarding gender, females show markedly lower flow rates of both 
unstimulated and stimulated saliva than males (Percival et al., 1994; Mosca et 
al., 2019). Saliva is affected by various illnesses, such as Alzheimer’s disease 
(AD), in which the salivary flow and buffering capacity are decreased (Aragón 
et al., 2018). Severe periodontitis is strongly correlated with low salivary 
pH values and flow rate (Lăzureanu et al., 2021). Even in symptom-free 
periods, children with juvenile recurrent parotitis show decreased salivary 
flow rates, buffering capacity, and phosphate concentration, while chloride, 
sodium, and copper concentrations, as well as albumin, IgA, lactoferrin, 
and kallikrein levels, are raised. Additionally, children with chronic tonsillitis 
present high levels of cytokine tumor necrosis factor-alpha, and interleukin-1 
and -6 in saliva (Ericson and Sjöbäck, 1996). Salivary flow is decreased in 
type 1 diabetes mellitus in children/adolescents (Liu et al., 2021), and also 
in adults with lower salivary pH and higher urea levels (Marques et al., 
2022). Adult patients with rheumatic diseases exhibit reduced oral health-
related quality of life, especially in diseases with oral manifestations caused 
by salivary flow and composition changes, like Sjögren syndrome (Schmalz 
et al., 2020). Autoimmune diseases are also associated with salivary gland 
dysfunctions (Moosavi and Barati, 2020). Reduced salivary flow rate and 
increased pH and phosphorus concentration in the saliva have been reported 
in chronic kidney disease patients (Rodrigues et al., 2022). Low salivary flow 
rates were demonstrated among stroke patients (Dai et al., 2015), whereas a 
markedly lower salivary pH can be found in individuals diagnosed with autism 
spectrum disorder (Lam et al., 2020). Children with growth stunting tend to 
have decreased salivary flow rate and composition, and among bulimics, the 
unstimulated whole salivary flow rate is reduced, while the stimulated whole 
salivary flow rate is not affected (Sadida et al., 2022).

More than 100 chemical substances have been found to cause medication-
induced salivary gland dysfunction, xerostomia, and subjective sialorrhea 
(Wolff et al., 2017). Among that, a great variety of drugs, such as 
antidepressants, antipsychotics, anticholinergics, antihypertensives, 
antihistamines, and sedatives, are reported to be the main medications 
that cause hyposalivation or xerostomia. Chemotherapeutic substances, 
antihistamines, antidepressants, and β-blockers are associated with a change 
in salivary composition. The prevalence of medication-induced salivary 
gland dysfunction caused by frequently prescribed antihypertensives, 
antidepressants, cardiovascular and antiretroviral medication ranges from 
8% to 71% (Villa et al., 2015). Altered salivary flow is frequently observed in 
patients with head and neck cancer after treatment with radiation therapy. 
Most frequently, patients suffer from decreased salivation or xerostomia, 
but excessive salivary flow or sialorrhea can be a burden as well (Bomeli et 
al., 2008). After hematopoietic stem cell transplantation, the salivary flow 
rate is decreased; after 1 week, salivary cytokines represent an inflammatory 
response, and 6 months later, higher levels of antimicrobial salivary proteins 
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can be detected (van Leeuwen et al., 2019). Decreased salivary flow rate and 
many more oral manifestations are reported in children after chemotherapy 
(Busenhart et al., 2018).

In alcohol- and tobacco-dependent individuals, the salivary protein profile 
exhibits strong changes (Batista et al., 2019). Smoking additionally increases 
salivary flow rate, calcium concentration, and pH value (Macgregor, 
1988). Furthermore, smoking e-cigarettes—alone or in combination with 
conventional smoking—increases levels of proinflammatory cytokines, 
tumor necrosis factor-alpha, and interleukin-1β, and decreases the level of 
anti-inflammatory cytokine interleukin-1RA in saliva (Verma et al., 2021). 
After alcohol consumption, there is a significant decrease in stimulated 
whole-saliva flow rate, amylase activity, total protein concentration, and 
electrolyte concentrations (Enberg et al., 2001). As a reaction to acute stress, 
inflammatory markers increase in the saliva (Slavish and Szabo, 2019). Even 
lifestyle may influence saliva secretion. Radiations emitted by cell phones 
have adverse effects on salivary glands, causing changes in the salivary flow 
rate and the cytokine expression profile (Mishra et al., 2017). Intermittent 
fasting, like in Ramadan, results in decreased salivary flow rate, salivary 
melatonin, glucose, aspartate aminotransferase, and IgA levels, but increases 
salivary levels of uric acid and alkaline phosphatase (Besbes et al., 2022).

Saliva and the Brain
There seems to be a bidirectional relationship between saliva and the human 
brain (Sansores-España et al., 2021). The oral-brain axis contains various 
possible pathways: (1) the neural pathway, with direct anatomic routes along 
several cranial nerves, (2) the intranasal pathway, (3) the lymphatic pathway, 
(4) the sublingual route, and (5) the transport of bacteria and inflammatory 
cytokines to the brain via the peripheral bloodstream. Additionally, (6) the 
oral-gut-brain axis via the vagal nerve must be considered (Figure 2). 

hippocampus of AD patients (Riviere et al., 2002). In the hippocampus, oral 
Treponema denticola and Porphyromonas gingivalis can induce inflammation 
and beta-amyloid (Aβ) accumulation (Ilievski et al., 2018; Su et al., 2021). 
Treponema pallidum was identified in the axons of peripheral nerves (Sell and 
Salman, 1992). Further anatomical neural pathways include the facial nerve, 
via the nervus intermedius, with its sensory fibers for the anterior tongue and 
soft palate; and the chorda tympani, the parasympathetic innervation to the 
submandibular and sublingual salivary glands, which induces salivary secretion 
(Monkhouse, 1990). The glossopharyngeal nerve—the parasympathetic 
innervation of the parotid gland—is another anatomic connection to the 
brain. Additionally, the glossopharyngeal nerve seems to have a special role as 
a neural pathway for immune-to-brain communication (Romeo et al., 2001). 
The sympathetic and parasympathetic innervation of the three pairs of major 
salivary glands has been reviewed by Toan and Ahn (2021). 

Furthermore, salivary molecules can reach the nasal cavity and migrate 
along the nasal-olfactory pathway into the brain (see review Humpel, 2022). 
The finding of a lymphatic connection between the central nervous system 
(CNS) and the deep cervical lymph nodes (Louveau et al., 2015) represents a 
potentially new pathway for the dissemination of oral pathogens—and their 
metabolites and cytokines—to the brain, and vice versa. 

The highly vascularized sublingual mucosa is a favored method of drug 
administration due to its avoidance of the first-pass effect (Assinder et al., 
1977). In the same way, salivary components can be transferred into the brain 
via the sublingual route. In rats, lactoferrin levels in the brain significantly 
decreased after a sialoadenectomy, but significantly increased 5 minutes after 
sublingual administration of bovine lactoferrin (Hayashi et al., 2017). 

Transient bacteremia happens frequently in everyday life during tooth 
brushing, flossing, and chewing (Forner et al., 2006), allowing oral bacteria 
to migrate to other tissues, and organs, and also enter the brain (Li et al., 
2000; Poole et al., 2015). Porphyromonas gingivalis is even capable of actively 
entering endothelial cells (Deshpande et al., 1998). The bacteria-induced, 
pro-inflammatory cytokines result in systemic low-grade chronic inflammation 
and can induce neuroinflammation and influence brain function (Ishida et al., 
2017; Ilievski et al., 2018; Zhang et al., 2018). 

The gut-brain axis is a bidirectional pathway, linking the gut with the brain 
via the brainstem (Rhee et al., 2009; Carabotti et al., 2015). Oral bacteria 
swallowed with saliva can induce gut dysbiosis, alteration of intestinal 
integrity, and gut inflammation, which can further trigger neuroinflammation 
through communication via different neurotransmitters and the vagus nerve 
(Arimatsu et al., 2014; Feng et al., 2020; Xue et al., 2020). This pathway also 
seems to be of importance in prion diseases, as mutated prion-like protein 
pathogens from the gut can spread via the vagus nerve to the brainstem. 
This is of interest for Creutzfeldt-Jakob disease, Parkinson’s disease (mutated 
synuclein), and also AD (mutated Aβ). 

The pre-condition for the last two pathways is a leaky blood-brain barrier 
(BBB). The leaky BBB might be induced by systemic inflammatory mediators 
in the bloodstream (Abbott, 2000), which pass from the periphery across the 
BBB into the brain. This creates a vicious cycle of neuroinflammation, BBB 
permeability, and cognitive decline, which is common in neurodegenerative 
disorders, such as AD (Pan and Kastin, 1999; Jaeger et al., 2009; Bowman et 
al., 2018).

Diagnostic Biomarkers in Saliva
Human saliva is an accessible and powerful diagnostic fluid for different 
diseases, including AD (Zhang et al., 2012; Huan et al., 2018; Gleerup et 
al., 2019; Liang and Lu, 2019; Marksteiner et al., 2019, 2022; François et 
al., 2021). Saliva contains many different molecules, and thus, alterations 
of these compounds may help in the diagnosis of different diseases. It is 
out of the focus of this review to accurately describe all the diagnostic 
salivary biomarkers, so we refer to a review by Zhang et al. (2016) on this 
issue. Briefly, saliva may be useful for the diagnosis of (a) oral diseases, (b) 
systematic diseases, and (c) brain diseases. The diagnosis of oral diseases 
includes Sjögren’s syndrome, oral cancer, caries, and periodontal disease 
(Zhang et al., 2016). The analysis of salivary microorganisms, such as 
Streptococcus mutans, Lactobacillus, and Porphyromonas gingivalis, may 
give insights into the microbiome’s role in brain disorder progression. 
Furthermore, adrenomedullin, nitric oxide, superoxide dismutase, and 
several inflammatory proteins (matrix metalloproteinases; interleukin-1, -6, 
and -18; tumor necrosis factor-alpha; and Toll-like receptors) can be useful 
for diagnosis. Regarding oral cancer, tumor-specific DNA (HIV, herpes virus), 
different micro RNAs (miR-125a, miR-200a), varying inflammatory proteins, 
and antibodies can be detected in saliva. The diagnosis of systemic diseases in 
the saliva is focused on (a) diabetes mellitus, (b) cardiovascular diseases, (c) 
viral infections, (d) pancreatic, lung, prostate, and breast cancer, or (e) liver 
and renal diseases. The levels of alpha-2-macroglobulin in the saliva could 
reflect the glycaemic situation in type 2 diabetes mellitus. In addition, salivary 
melatonin is decreased in diabetes and periodontal diseases. Furthermore, 
Barnes et al. (2014) identified 475 specific metabolites in the saliva of patients 
with diabetes mellitus and periodontal diseases. The diagnostic property for 
brain diseases is not well explored, and most saliva papers are focused on AD 
(as reviewed below), but other neurological diseases (see paragraph below) 
are also under investigation (Cabras et al., 2015). 

Figure 1 ｜ Endogenous and exogenous factors influence saliva production, secretion, 
and composition. 
These external factors must be considered for the discovery of saliva biomarkers.

Figure 2 ｜ Saliva is connected to the brain via the oral-gut-brain axis. 
Saliva is secreted from three glands: the parotid gland (GP), the submandibular gland 
(GSM) and the sublingual gland (GSL). Molecules from the brain can communicate with 
the saliva or vice versa via six different routes: (1) the cranial nerves, (2) the intranasal 
pathway, (3) the lymphatic pathway, (4) the sublingual route, (5) the peripheral 
bloodstream, or (6) the oral-gut-brain axis and the vagus nerve. This figure was created 
with PowerPoint. 

The trigeminal nerve, which courses through the parotid gland, is a possible 
route for the transport of oral microorganisms into the brain. A study reported 
that oral Treponema spp. was found in the trigeminal ganglia, pons, and 
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Saliva-Based Diagnosis, Exemplified in 
Alzheimer’s Disease
AD is characterized by severe Aβ deposition in the brain (extracellular 
plaques), tau pathology (hyperphosphorylated tau causes neurofibrillary 
tangles), cell death of cholinergic neurons (loss of the neurotransmitter 
acetylcholine), astroglial and microglial activation, inflammation, and 
cerebrovascular damage. A valid and easily accessible diagnostic procedure 
should be the basis for treatment. Definitive diagnosis of AD requires both a 
clinical diagnosis of the disease and post-mortem detection of AD pathologies. 
A probable diagnosis of AD can be established with the confidence of 
approximately > 90%, based on clinical criteria such as medical history, 
physical examination, laboratory tests, neuroimaging, and neuropsychological 
evaluation. A promising area of research for AD’s laboratory diagnosis is 
the analysis of CSF, where measurement of Aβ-42 and -40, total tau, and 
phospho-tau-181 can distinguish AD patients from healthy subjects, with 
high specificity and sensitivity (Blennow, 2005; Blennow et al., 2010; Humpel, 
2011). Unfortunately, the use of CSF biomarkers is limited by CSF’s invasive 
collection. Thus, there is a need to discover biomarkers in other human 
biological fluids, such as blood, urine, and saliva, which allow the collection 
of a high number of samples. Reviews on this issue have been published by 
Zhang et al. (2016) and Gleerup et al. (2019). 

A systemic review of salivary biomarkers associated with AD (see Table 1 
for a summary) has been written by Wolgin et al. (2022). A January 2023 
PubMed literature retrieval gave only 19 hits when “Alzheimer[title] AND 
saliva[title]” were used as keywords. In 2008, Li et al. showed the relationship 
between saliva and mental health in the older adult general population. In 
the same year, Boston et al. (2008) developed a simple laboratory test for 
AD by measuring acetylcholinesterase in saliva. A pilot study reported the 
discovery of diagnostic biomarkers in AD patients’ saliva using 1H NMR-based 
metabolomics (Yilmaz et al., 2017; Tsuruoka et al., 2011). In 2010, Bermejo-
Pareja et al. reported for the first time that salivary Aβ42 could become a 
potential biomarker, the findings of which have recently been reproduced by 
others (Lee et al., 2017; Sabbagh et al., 2018; Gleerup et al., 2019). We have 
published recently (Marksteiner et al., 2022) that tau and phospho-tau181 can 
be measured in saliva, and can distinguish AD and mild cognitive impairment 
(MCI) from healthy controls. Finally, lactoferrin and the neurofilament light 
chain, both neurodegenerative markers, have been investigated and ruled out 
as useful diagnostic markers for brain diseases (Gleerup et al., 2021a, b).  

The idea that periodontitis is linked to human brain disorders, such as AD, 
has been hypothesized (Ishida et al., 2017; Dioguardi et al., 2020), which 
has been recently searched in PubMed using the terms periodontitis AND 
saliva AND/OR Alzheimer. The salivary proteome seems to be directly 
associated with periodontitis (Haigh et al., 2010). In addition, an infection 
with the asaccharolytic, gram-negative, anaerobic bacterium Porphyromonas 
gingivialis plays a key role in the development of chronic periodontitis, and 
thus has been considered a risk factor for AD progression (Stein et al, 2007;  
Kaye et al., 2010; Darveau et al., 2012; Olsen et al., 2016; Dominy et al., 2019; 
Singhrao et al., 2019; Fu et al., 2022).  

Regarding saliva and other neurological diseases, there has been, so far, 
not much published. A March 2023 PubMed literature retrieval gave only 
2–3 hits when “saliva[title] AND “biomarker[title]” AND neurological[title] 

OR neurodegenerative[title]” were used as keywords. The potential use 
of saliva as a diagnostic tool has been reviewed by Farah et al. (2018) and 
others (Orive et al., 2022; Walton, 2018; Hyvärinen et al., 2023; Schepici et 
al., 2020). Briefly, several promising salivary biomarkers have been reported 
for Parkinson’s disease (e.g., alpha-synuclein), multiple sclerosis (e.g., soluble 
HLA class II), Huntington’s disease (e.g., huntingtin protein), autism spectrum 
disorder (e.g., some micro RNAs), and amyotrophic lateral sclerosis (e.g., 
chromogranin A).

Saliva Collection and Analysis
Saliva is a heterogeneous human fluid that is influenced by many exogenous 
factors. We have extensive experience in processing saliva and found that 
saliva must be handled in a reproducible way. We discovered that salivary 
flow and protein can markedly differ between humans, even if collected early 
in the morning. Our data also showed that the chromatographic pattern, and 
subsequent detection, of norepinephrine can vary dramatically. Last but not 
least, we also found that small peptides (e.g. Aβ) are not fully recovered from 
collection devices such as Salivettes® (Marksteiner et al., 2022). These factors 
all limit saliva for diagnostic purposes, if not processed consistently. We thus 
suggest the following procedure. Saliva should be collected by spitting directly 
into a 50 mL polypropylene tube for exactly 2 minutes. This ensures that all 
molecules are spat into the tube and do not bind to cotton collection devices. 
It is also helpful to count the number of blood cells directly in the fresh saliva, 
to get an impression of bleeding. This sample should be further processed 
within 2–3 hours, analyzed, and/or frozen at –80°C. We also favor measuring 
the saliva’s weight and then subjecting the sample to centrifugation 
for 5 minutes at 3000 × g. Afterward, the supernatant is collected and 
the volume measured, which represents salivary flow in mL/minute.  
This also gives additional information on the salivary production of humans. 
We suggest excluding samples with ≤ 100 µL/min salivary flow. The analysis 
of control proteins and total mean protein via the Bradford protein assay 
is recommended to exclude bloody saliva. We also further suggest the 
involvement of several specialists for saliva collection and the observation 
of any pathological issues. A dentist should evaluate the dental status, 
gingival bleeding, the extent of periodontitis, and gingival loss, and ought 
to also collect the saliva. A doctor for oral and maxillofacial surgery—
or an otorhinolaryngologist—may evaluate the parotid glands and tonsil 
pathologies. There should be a consensus that individuals do not eat, drink, 
smoke, or brush their teeth for at least 2 hours before the collection of saliva.

Connection to the Patients
All biomarker studies ought to be connected to the patient advantage. These 
biomarkers will be useful for four aims. (1) We will determine the biomarkers 
of aging and show the age-dependent changes of healthy controls. This is 
important to reveal biomarker variation and whether older adult people differ 
from younger individuals. (2) We will determine the biomarkers of disease, 
to show if individuals with a specific brain disorder are different from healthy 
controls of the same age. This will allow us to diagnose brain disorders from 
human fluids (e.g. CSF, blood, saliva) in the laboratory; the non-invasive 
collection of saliva may markedly improve the patient’s life quality. (3) We 
aim to find biomarkers that show us the transformation of a disease, from a 
mild to a severe form, e.g. from mild cognitive impairment to severe AD. This 
will help us to adapt the therapeutic medication. (4) Finally, the biomarkers 

Table 1 ｜ Saliva biomarkers for diagnosis of Alzheimer´s disease

Biomarker Changes between healthy controls and AD patients References

3-Methoxy-4-hydroxyphenylglycol Correlated with mental health, gender dependent Li et al., 2008
Acetylcholinesterase Unaltered or increased or decreased Bosten et al., 2008; see also review Gleerup et al., 2019
1H-NMR metabolomics and LC-MS 
and FUPLC-MS

Several metabolites altered; (arginine and tyrosine; 
methylguanosine, proprionate, ornithine; spinganine-1-P)

Tsuruoka et al, 2011; see also review Gleerup et al., 2016; Yilmaz et al., 
2017

Beta-amyloid42 Increased Bermejo-Pareja et al., 2010; Kim et al., 2014; Lee et al., 2017; McGeer et 
al., 2018; Sabbagh et al., 2018; Cui et al., 2022

Beta-amyloid42 Undetectable Shi et al., 2011; Lau et al., 2015; Marksteiner et al., 2022
Beta-amyloid42 Decreased Tvarijonaviciute et al., 2020
Beta-amyloid40 Unaltered Bermejo-Pareja et al., 2010; Kim et al., 2014; Tvarijonaviciute et al., 2020
Beta-amyloid40 Undetectable Marksteiner et al., 2022
Tau Decreased Marksteiner et al., 2022
Tau Unaltered Shi et al., 2011; Lau et al., 2015; Ashton et al., 2018; Tvarijonaviciute et 

al, 2020; Cui et al., 2022
pTau181 Increased Shi et al., 2011; Lau et al., 2015; Marksteiner et al., 2022
pTau181 Unaltered Tvarijonaviciute et al, 2020; Cui et al., 2022
Lipidomics A pattern of 5 Acyl-Alkyl-phosphatidlycholine lipids are decreased Marksteiner et al., 2021
Neurofilament light chain Unaltered Gleerup et al., 2021a
Lactoferrin Unaltered or decreased see also review Gleerup et al., 2016; Gleerup et al., 2021b; 
SIRT-1, -3, -6 Reduced Pukhalskaia et al., 2020
Proteomics by RP-HPLC-ESI-IT-MS 56 proteins altered: α-defensins, S100A8 and A9, Tb4, Hst-1, 

statherins, cystatin-B
Contini et al., 2021

Note that there is a strong diverseness amongst the biomarkers, which are either unaltered, changed, or undetectable. This clearly shows the heterogeneity of saliva and the need for 
a standardised collection and processing procedure. Also note that collection devices, such as the cotton in Salivettes®, may not recover the proteins or peptides of interest. We thus 
suggest spitting into a 50 mL tube for exactly 2 minutes and processing the sample within 2–3 hours.
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will show the efficacy of a particular therapeutic route, as they ought to be 
influenced by the disease’s stage. Effective therapeutic medication should 
revert the biomarkers to control levels.

Conclusion
We are confident that human saliva could be a potent, alternative fluid for 
the diagnosis of many illnesses, including oral diseases, cancer, diabetes, and 
brain disorders. Saliva is easy to collect, and spitting directly into a tube seems 
to be the optimal method of collection, with a fast (2–3 hours) processing 
window. Thus, saliva is an exceptional alternative to invasive collections, 
such as a lumbar or venous puncture. So far, the collection of saliva is not 
validated, and the extremely high variability of saliva must be considered. As 
saliva is influenced by so many exogenous factors, the diagnosis of a specific 
brain-related disease must always be controlled for comorbidity. The analysis 
of, for example, inflammatory markers may be influenced by many different 
simultaneous disorders. It aims to identify brain-specific diagnostic markers 
for high sensitivity and specificity. In all cases, it will be important to consult a 
dentist to exclude oral diseases that may dramatically influence salivary levels. 
In agreement with Ashton et al. (2021), a procedure and consensus that is 
controlled, validated, and standardized for collection and processing of saliva 
is required, followed by a highly-sensitive diagnostic approach. 
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