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ABSTRACT:

Early diagnosis of diseases is key to preventing
problems that could harm a patient's quality of life.
To get the better of these challenges, researchers
are resolving biomarkers. These biomarkers include
genetic material like DNA, RNA and protein
molecules that consider the current physiological
state of an individual and hence reinforce scientists
to better understand the main cause of a disease.
Due to its ease and non-invasive accessibility along
with its plenty of biomarkers such as genetic
material and proteins, saliva has been studied
considerably as a potential diagnostic tool over the
last decade.
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l. INTRODUCTION:

Early diagnosis of diseases is key to
preventing problems that could harm a patient's
quality of life. For example, ovarian cancer, the
fifth most frequent cancer and cause of death in
females has a 5-year survival rate of 10% when
identified at stage 4 in comparison to 93% if
diagnosed at stage 1.[1] Similarly, type 2 diabetes,
which affects 7% of the adult population, can be
primarily controlled by diet and change in lifestyle
if the diagnosis is made untimely. [2] Moreover,
despite regular screenings and check-ups, many
diseases are obscure until a late phase where
pathological symptoms become apparent. To get
the better of these challenges, researchers are
resolving biomarkers. These biomarkers include
genetic material like DNA, RNA and protein
molecules that consider the current physiological
state of an individual and hence reinforce scientists
to better understand the main cause of a disease.[3]
Over the years, studies have shown that changes in
human genetics can be identified by molecular
diagnostics, and abnormality in nucleic acids and
proteins present in the patient's body fluids such as
blood, cerebrospinal fluid (CSF) and urine can be

used as biomarkers for disease diagnosis[.4—
6]However, many obstacles remain such as lack of
biomarkers for certain diseases, absence of
economical sample collection methods sustaining
minimal discomfort, and sparsity of accurate and
portable detection systems.[3] Fortunately, some of
these restrictions can be overcome by analyzing
one's saliva. Due to its ease and non-invasive
accessibility along with its plenty of biomarkers
such as genetic material and proteins,3 saliva has
been studied considerably as a potential diagnostic
tool over the last decade.[7]

Brain diseases:

The use of alternative biomarkers has
become common when identifying methylation
changes associated with mental diseases[8]. The
extent to which surrounding tissues can be used as
a substitute for brain DNA methylation was
determined by Braun et al[9]. Saliva-brain
correlation (r ¥ 0.90) was higher when compared
with blood-brain (r % 0.86) and buccal-brain
correlation (r ¥ 0.85). Hence Proved that the
biomarkers in saliva can be used for the detection
of diseases[9] related to the brain in which, AD is a
long neurodegenerative disease, which mainly
occurs in the brain[10] .In the saliva sample of AD
patients, various amino acids and derivatives were
determined based on chromatography-tandem mass
spectrometry. In agreeing with diagnostic model
results got the specificity, accuracy, and sensitivity
with 92% ,80.6%, 61%, respectively. It shows that
certain amino acids and derivatives are potential
biomarkers for early and non-invasive AD
detection. A small but statistically significant
increase in salivary AP42 levels in patients with
mild AD was found by McGeer et al.[11].1t shows
that the level of AB42 in saliva can be regarded as a
potential biomarker of AD. It also helps to
differentiate it  from  other  types  of
neurodegenerative  diseases. It proves that
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biomarkers in saliva are important for detecting
brain-related diseases.

Oral disease:

Oral diseases are one of the most prevalent
diseases globally and have serious health and
economic burdens, greatly reducing the quality of
life of the affected people. Saliva can be used as a
diagnostic tool for various oral diseases. Two
biomarkers significantly upregulated in oral
squamous cell carcinoma (OSCC)saliva and were
not affected by risk factors (smoking, alcohol, betel
nut chewing, human papillomavirus and Epstein
Barr Virus) impact. Detection of early OSCC,
PRDX-2 got the accuracy, sensitivity and
specificity with 95.9%, 95%, and 93.83%,
respectively ZAG got the accuracy, sensitivity and
specificity with  90.4%, 85%, and 100%,
respectively, the two biomarkers combined got the
accuracy, sensitivity and specificity with 99.9%,
100% salivary biomarkers to diagnose autoimmune
diseases (Sjogren's syndrome)have been found.

Diseases of the esophagus:

Gastroesophageal reflux disease (GERD)
develops when gastric reflux causes uncomfortable
symptoms and complications [12].GERD is a
common disease of the esophagus. the enzyme
which plays an important role in the
pathophysiology of GERD is pepsin. The detection
of salivary pepsin may help the diagnosis of GERD
found by Samuels et al[13]. The study suggests that
salivary pepsin may reduce the use of unnecessary
antireflux therapy. It has been proposed that
salivary pepsin can be used as a non-invasive
diagnostic method for reflux disease [14]. The
study by Yu et al. [15] found that IS (intercellular
space) was an important saliva biomarker for
detecting esophagus-related diseases. Wang et al.
[16]conducted a study to investigate the oral
microflora of patients with esophageal squamous
cell carcinoma (ESCC). His study includes 20
patients with ESCC and 21 healthy controls. He
collects saliva samples from both control and
patients with ESCC. The amplification of the V3—
V4 region of 16S rDNA was done and sequenced
by the llluminaMiSeq high-throughput sequencing
platform. The study shows that the bacterial
diversity and richness of the ESCC group were
lower than that of the control group. it was also
found that the variability of the ESCC group was
higher than the control group. They also specify
that the high risk of ESCC is related to
actinomycetes. Hence this saliva biomarker can be
used to detect esophageal cancer.

Large intestine diseases:

Ulcerative colitis (UC) is one of the
familiar diseases of the digestive system. It is
difficult to determine the development, outcome,
and prognosis of the disease as there are no specific
indicators for determining the degree of UC[17].
Recently, it was found by Althaus et al.[18] that
the disease degree of patients with active ulcerative
colitis can be reflected by serum C reactive protein
(CRP) in saliva. Colorectal cancer (CRC) is another
familiar disease of the digestive system and also the
third most common cancer in humans. Using real-
time gRT-PCR, the expression of miR-21 in
peripheral blood and saliva samples obtained from
healthy controls and patients diagnosed with
different degrees of malignant CRC was quantified.
Significant differences were found between the
CRC patients in the control group and the entire
experimental group. The diagnostic sensitivity and
specificity of miR-21 expression in plasma were
65% and 85%. The diagnostic sensitivity and
specificity of miR-21 expression obtained were
97% and 91% in saliva. The data of this study
shows that miR-21 in both the saliva and plasma
could be a proper biomarker for CRC screening.
the study also proves that the saliva miR-21
expression test is the best due to its higher
sensitivity, specificity, and technical simplicity.
Besides, esophageal cancer (EC) study on miR-
10b*, miR-144, miR-21, and miR-451 shows that
their specificities were 57.9, 89.5, 47.4, and 84.2%,
and sensitivities were 79.5, 43.6, 89.7, and 51.3%
respectively [19]. Alexandre et al.[20] also
highlighted that saliva is the most ideal biomarker
for the detection of colorectal diseases, and also
disease can be detected earlier even before clinical
symptoms appear.

Kidney symptoms related to diseases

The diagnostic value and significance of
saliva diagnosis for kidney diseases have been seen
by more researchers in recent years[21]. It was
found that the amount of saliva secretion, saliva
flow rate, and its contents are closely related to the
rise and fall of kidney yin and kidney yang and
their regulatory functions by Idkaidek et al.[22].
Alexandra et al. [23]have also found that the
detection of saliva creatinine content and the
detection of serum creatinine content has similar
clinical significance. To determine the disease
status of patients with chronic renal insufficiency
saliva diagnosis can be used. By detecting the
content of salivary urea nitrogen in saliva[24], the
effect of dialysis has been determined in patients
with kidney disease. Pallas et al.[25] also found
that in chronic renal failure, patient the level of
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nitric oxide is significantly increased.in addition to
that saliva showed  higher levels of
immunoglobulin, after hemodialysis treatment.
Finally, this study highlighted that the levels of
immunoglobulin and nitric oxide in saliva play an
important role in monitoring kidney disease.

Ovary cancer

The deadliest of all reproductive tract
cancers in females is Ovarian cancer. Its survival
rate is only 30%][26] as it is usually detected in the
advanced stage. CA-125 and MUCL16 proteins are
the saliva biomarkers that are most commonly used
for the diagnosis of ovarian cancer. It is impossible
to differentiate  ovarian cancer from benign
diseases (e. g. pregnancy, endometriosis, menstrual
abnormalities, and pelvic inflammatory disease) as
CA-125 is also elevated in these benign diseases.
To enhance its ability to distinguish ovarian cancer
from benign diseases[27], it is important to find
CA-125 auxiliary biomarkers .for malignancy of
ovarian cancers, it was proposed by Berbec et
al.[26] that the salivary TSA level can be used as
an auxiliary indicator. To diagnose ovarian cancer,
identify benign diseases and tumors, and evaluate
the prognosis of treatment, the level of SA in saliva
can be used as an auxiliary means which was
proved by Zermeo et al.[28]. To distinguish stage
Il ovarian cancer from benign diseases, the level
of TSA in the saliva is used as the level of TSA in
the saliva of stage IlIl ovarian cancer was
significantly lower than that of benign diseases and
healthy controls which were shown by Wu et
al.[29].the level of TSA in the saliva is reduced in
early-stage (stage |I/Il) ovarian cancer. These
findings are helpful for the early detection of
ovarian cancer. As a potential auxiliary biomarker,
TSA can compromise the lack of sensitivity and
specificity of CA-125.

Prostate cancer

Prostate cancer is a malignant tumor of the
male reproductive system and has the highest
mortality[30]. The biomarkers in saliva that are
used for prostate cancer detection are MiR-141 and
miR-21.in advanced prostate cancer patients, MiR-
141 is significantly elevated. in early prostate
cancer patients, miR-21 is  overexpressed.
nanographene oxide is proven to be helpful in the
detection of the expression of miR-21 and miR-141
in saliva. It will be used as a minimally invasive or
a non-invasive method for diagnosing early
prostate cancer[31].

Liver diseases

Viral infection can be detected by antiviral
antibodies and viral antigens in saliva[32] By
detecting antiviral antibodies in saliva, viral
infections can be determined such as hepatitis A
virus, hepatitis B virus, and hepatitis C virus .also
there is a significant correlation between liver
disease and saliva caffeine clearance. Hence for the
diagnosis and assessment of chronic liver disease,
saliva can be used as an effective biochemical
parameter[33].

1. CONCLUSION

The significance of saliva in the early
detection of tissue and organ-related diseases, that's
expected to develop into customized medicine. The
effectiveness of saliva diagnosis in identifying
diseases including cancer can successfully
correspond with clinical diagnosis, and further
research can be used as a biomarker for the
histological grading and clinical stage of the
disease. Despite this, the clinical effectiveness of
saliva in the assessment of systemic diseases has
been established in this review. This review
suggested that it is obligatory to design
experiments to reduce the effect of factors
influencing saliva diagnosis on the final forecast
results. The union of saliva biomarkers obtained by
chip devices and artificial intelligence can greatly
refine the accuracy of diagnosis.
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