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Abstract
COVID19, as it designated by WHO, infection outbreak is constitute a real disaster worldwide, from December 2019 to April

2020, the number of affected individuals is more than the million victims. This short review aimed to gather information in the form
of answering important questions in the context of Saliva in relation to COVID19 Which is caused by SARS-CoV2, as an emergent

infection with limited information about. These questions are: is saliva just an environment facilitates the viral transmission?, How
the saliva gets infected with corona virus? what is the actual role of the ACE2 receptors express in the oral cavity in the context of the

pathogenesis of COVID-19 disease? What is the life span of the virus in saliva? and What is the role of antiviral components of saliva
in combating of the coronavirus?
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Corona Virus

Coronaviruses are a group of viruses belonging to the Corona-

viridae family [1] which is RNA enveloped viruses [2] COVID-19,
as it designated by WHO [3], is an emergent infection, which is

started in Wuhan China December 2019 with continuing its spread
throughout the world [4] till the time of writing this review April
2020. The disease is ranging from mild to severely lethal in some

cases [1], while which factors contribute to this severity and Fa-

tality, are differ from country to others and from patient to other

as some reports showed that it is depending on preparedness and
availability of health care [5] and furtherly the fade of disease is

seem to be affected widely by the presence of co-morbid diseases
[6].

The incubation period of 2019-nCov, nearly similar to the in-

cubation period of Middle East respiratory syndrome coronavirus
(MERS-CoV), which it has been estimated to be 5 to 6 days on av-

erage [7], but there is evidence that it could be as long as 14 day

[8], which is now the commonly adopted duration for quarantine
of exposed persons [9].

Many numbers of corona viruses, varied in their sensitivity to

pH, but still they are more stable at slightly acidic pH (6 - 6.5) than

at alkaline pH [10,11], which matching or near the normal pH of
saliva (6 to 7) [12].
Saliva

Saliva is a complex isotonic substance, gains its hypotonicity as

it travels through the ductal system [13]. It has only one seventh

the tonicity of normal interstitial fluids [14,15]. Water constitutes

99% of saliva, while the other Constituents constitutes 1% [16]. In

a heathy individual, average salivary flow per day is range between
(1-1.5 L) [17].
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For detection of respiratory viruses, including coronaviruses,

Diagnosis of COVID19, by using saliva specimen (Figure 2)

24

saliva has a high concordance rate of greater than 90% with na-

sopharyngeal specimens [18,19], moreover, In some patients,
coronavirus was detected only in saliva but not in nasopharyngeal
aspirate [18,20].

Source of the virus in saliva
Viral transmission from person to person is well documented

[21].

It was suggested (Figure 1), that, the presence of 2019-nCoV in

patients’ saliva, is either from:

Figure 2: Saliva Specimen for both diagnosis
and follow up of SARS-CoV2.

For detection of respiratory viruses, saliva has a high concor-

dance rate of greater than 90% with nasopharyngeal specimens

[18,19]. Recent study showed great percentage (91.7%) for selfcollecting saliva specimen in detection of SARS-CoV2, moreover in
some patients, coronavirus was detected only in saliva rather than
Figure 1: Suggested source of SARS-CoV2 in saliva.
•

•

Salivary gland infection followed by release of the viral’s
particles in saliva [22]

Virus coming from More than one source: oral saliva, nasopharyngeal secretion as well as lower respiratory tract

secretion, for the reason that, oral Saliva specimens containing secretion of salivary glands and at the same time

containing coming down secretion from nasopharynx or
•

coming up by the airway ciliary action from the lung.

COVID-19 present in the infected blood, can access the

mouth via crevicular fluid, an oral cavity-specific exudate.

More studies are needed to determine the source of the virus

in saliva [23].

nasopharyngeal aspirate [18,20].

SARS-CoV-2 RNA could be detected in saliva, for up to 20 days

[24].

Turning from the past concept of theoretical, potential diagno-

sis to present and future, actual and practical diagnosis; saliva can

be used for both diagnostic and follow up (serial saliva specimens
for detecting the viral load) purposes [23].

2 types of test can be done for the COVID19 virus detection in

saliva:
•

Nucleic Acid Extraction and Real-time Reverse Transcrip-

tion-Quantitative Polymerase Chain Reaction for 2019•

nCoV, by detecting of genetic material of the virus.

Viral culture; can demonstrate the live virus, and Virusinduced cytopathic effect which can be examined daily up
to 7 days.
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Saliva as specimen for diagnosis of COVID19 is advantageous

for the reasons that (Figure 3):
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The presence of the infectious viruses such as SARS-cov2,in the

oral cavity despite the presence of such antiviral activities, which
will lead furtherly for the spread of the infection, may be explained
by the couple of reasons that were mentioned previously in litera-

ture: that most of the antiviral substances in saliva have relatively
limited antiviral potency and a little bit of restricted mode of ac-

tion, the other reason that the concentration of the antiviral sali-

vary proteins differ from person to person [29]; even those with a

heathy individuals that is influenced by age, gender as well as diet

[30], salivary proteins (antiviral substance as part of this proteins)
can be affected by previous factors in addition to other elements

such as, inflammation, infection,, stress as well as hormonal changes [13,31] and that exhibit the interaction of antiviral according to

systemic conditions, as well as the oral cavity ecology [32]. In addition to that the presence of a variety of microorganisms with the

diversity in bioactivities in the oral cavity may explain this activity
[33].
Figure 3: The advantages of saliva as specimen in SARS-CoV2.
•

It is a convenient, non-invasive procedure, which can re-

duce the nosocomial transmission; as the procedure is a
cough free not like nasopharyngeal swab [25] as well as
•

Furtherly, presence of the virus in saliva may be behind the GIT

symptoms (diarrhea, vomiting) reported in few affected cases [34]
following of swallowing of such infected saliva.
Virus and ACE2 receptors in oral cavity

Angiotensin converting enzyme 2 (ACE2) a membrane-associ-

reduction of discomfort especially for repeatable speci-

ated aminopeptidase, which has got expression in many organs of

Saliva can be used as a self -collection, specimen, so no

tiplicity of functions in the organs that expressed on [39] abnormal

men using nasopharyngeal or oropharyngeal swab.

need for trained personnel, which can eliminate the wait-

ing time for specimen collection as well as allowing the
test to be taken at –outpatient clinics that will enable
fastest results [23].

Antiviral components in saliva
Saliva, in human being due to the presence of certain physical,

chemical and physicochemical agents has got a noticeable prop-

erty in protection of the oral tissues against harmful compound
which are produced by greater number of microorganisms [26].

Certain immunologic and non- immunologic proteins in saliva

have got an antiviral activity [27], such as: Cathelicidin, (LL-37),
Lactoferrin, Lysozyme, Mucins, Peroxidase, Salivary agglutinin

(gp340, DMBT1), SIgA (secretory IgA), SLPI (secretory leucocyte
protease inhibitor), and α, β Defensins [28].

human body (vascular endothelia, renal and cardiovascular tissue,
and epithelia of the small intestine and testes [35-37]. It plays mulexpression has been implicated in diabetes, hypertension and heart
failure [38].

Molecular Structure similarity between the emerging virus

SARS -CoV2, and the other virus of 2003’s outbreak namely SARS.-

CoV1, at the level of receptor-binding domains strongly suggested
that the entry of the virus is through ACE2 receptor [39], furtherly,

binding of the virus to the ACE2 receptor can induce certain immunoreactions, and the receptor diversity between humans and

animal species designated as SARS-CoV-2 reservoirs furtherly increases the complexity of COVID-19 immunopathogenicity [40,41].
Recent results showed that the ACE2 could be expressed in the

oral cavity and was highly enriched in epithelial cells. Moreover,
among different oral sites, ACE2 expression was higher in tongue
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than buccal and gingival tissues. These findings indicate that the
Oral mucosa, may be a potentially high-risk route of 2019-nCov in-

fection [42,43]. By so far searching the literature we couldn’t find a

report have explained, shall the virus induce oral symptoms? so is
seem to be that this point is no longer investigated.

Conclusion

More than one point are discussed in this review for saliva in re-

lation to the COVID19 virus, although not all the answers for ques-

tions are totally conclusive, just we aimed to reflect the light on

these points for the saliva as promising tool in both diagnostic and
follow up for COVID 19 virus, as a convenient. and a practical tool.

Many researches would be anticipated for putting clear answers
for the mentioned questions.
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