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ANNOTATION

This review article combines studies on the main pathogenetic mechanisms of the
development of lesions of the oral mucosa, the main signs of its pathology in COVID-
19, common neurological symptoms. A comparative analysis of scientific
achievements in the field of dental covitology is carried out. The peculiarity of
coronavirus infection and the ways of its spread during infection with SARS-CoV-2 is
characterized. The stages of development of oral cavity lesions in coronavirus
infection are demonstrated and possible ways of their drug correction are shown. Such
work will make it possible to develop diagnostic algorithms for early detection,
prevention, treatment and rehabilitation of oral cavity injuries, horrific consequences
of coronavirus infection, ways of optimal drug therapy can be chosen.

Keywords: COVID-19, oral pathology, SARS-CoV-2, saliva changes, coronavirus
infection, neurostomatological syndromes, therapy of coronavirus-related oral
pathology.

Coronavirus infection is a disease that for the first time has been identified as severe
acute coronavirus 2 respiratory syndrome (SARS-CoV-2). Coronavirus characterized
by the presence of an RNA protein with beta bonds, including SARS-CoV and SARS-
CoV-2, which the pandemic has shown are deadly viruses that cause respiratory
distress syndrome (RDS) [5, 9, 41]. By literature data and according to practical
medicine in In 1960, six types of coronavirus were identified,causing disease in
humans (SARS-CoV; MERS-CoV; SARS-CoV-2; Bat-CoV; Bat-CoV and RaTG13) [3,
12, 39]. In 2002, there was a major outbreak of SARS-CoV, known as severe acute
respiratory syndrome (SARS), resulting in the death of about 10,000 people
worldwide. Total only ten years later, another pathogenic coronavirus known as the
Middle East respiratory coronavirus syndrome (MERS-CoV) has spread in the
countries of the Middle East [12, 33]. SARS-CoV-2 is the seventh member of the family
coronaviruses infecting humanity. Interestingly, the genome SARS-CoV-2 is aligned
with the genomes of bat viruses (Bat- CoV and Bat-CoV RaTG13) in Rhinolophus
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affinis species from the province Yunnan with 96% similarity. Structural analysis
reveals mutation in the envelope protein (Spike protein) and the nucleocapsid protein.
The coronavirus (SARS-CoV-2) has a simple structure with a small amount of proteins
(4 in total): shell protein (E), spike protein (S), transmembrane protein (M), and
nucleoprotein (N). Proteins E, S and M contribute to the penetration of the virus into
cells host, virion entry and viral spread. The viral genome is closely related to the N
protein, and helps protein E into the penetration of the virion [6, 11, 23]. As practice
has shown, there are currently two ways transmission of SARS-CoV-2: direct and
indirect. direct transmission involves contact with body fluids of an infected person
human (airborne, respiratory route, i.e. through saliva), as well as through other
biological fluids (faeces, urine, semen and tears). Signs and symptoms of COVID-19
can be divided into respiratory and extrarespiratory [13, 18, 34]. The most common
respiratory symptoms are cough, fever and shortness of breath. There is a wide range
extrarespiratory signs and symptoms, including lesions oral mucosa, neurological
dysfunctions - loss of smell, loss of taste, headache associated with it myofascial pain,
which can be considered diagnostic criteria for this disease. List of symptoms of
coronavirus annually or, one might say confidently, at the time of each outbreak is
updated, infection oral cavity, neurological symptoms, tissue damage salivary glands,
severe forms of complications are not including an exception. To date, many scientific
studies, where a wide range of non-specific lesions of the oral mucosa and subsequent
neurological complications, mucosal degeneration of the oral cavity, of various
etiologies, however, are not well understood formation, diagnosis, prevention,
treatment of such diseases against the background of the SARS-CoV-2 virus. However,
despite significant advances in covitology, pathogenetic aspects, ways of invasion,
principle biological attack, issues of diagnosing lesions of the oral cavity, pathogenesis
of possible neurological complications, prognosis of neurostomatological
manifestations, dental assistance and preventive measures to prevent aggression of
the SARS-CoV-2 virus in the mouth area, still remain open. According to WHO, there
is a rather large list of symptoms coronavirus, which appear on the 2nd-14th day of
infection (cough, aches and pains, fever, loss of taste and smell) [14, 19, 42]. Despite
the short time the existence of a coronavirus infection, and exploring ways the spread
of its pathogen, there are still no unambiguous evidence of preventing COVID-19
through compliance rules of personal hygiene and oral hygiene [16, 22, 27]. However,
maintaining proper hygiene can reduce the frequency damage to the structures of the
oral cavity, the development of neurological complications and neurostomatological
syndromes. Does not exist certain characteristics of symptoms that occur in the mouth
cavity, due to the continued evolution of the virus [19, 21, 38]. In addition, due to the
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weakening of the protective functions body dental problems on their own can serve as
arisk factor for infection, and a dental examination when it would be correct to include
COVID-19 in the list of necessary research. Physicians from Brazil described the
occurrence of ulcers and plaques, and also cracks in the tongue in an elderly patient,
hospitalized with COVID-19 (2020) [32]. In addition, at infected may develop a taste
disorder, fungus, candidiasis and other pathological conditions in the mouth. Russian
experts believe that such symptoms can be observed in as secondary manifestations
of infection, as well as side effects effects of medications, particularly antibiotics(2021)
[1, 37]. Scientists from the Laboratory of Oral Histopathology of the Faculty health
care of the University of Brazil revealed lesions oral mucosa in an elderly man
admitted to hospital with COVID-19, in addition to loss of taste on the 24th day
hospitalization developed yellow mouth ulcers similar to herpetic, as well as deep
fissures and specific white plaque on the back of the tongue (2021) [33]. Often infected
develop secondary conditions caused by the general effect of infection on the body,
according to the type of dryness during mouth. According to Irina Makeeva, head of
the department Therapeutic dentistry of the First Moscow State Medical University.
THEM. Sechenov, secondary lesions of the oral cavity with coronavirus infection is
often observed in diabetes, due to the action of drugs used to treat this disease
(diuretic, lowering blood pressure, antiallergic, antibiotics) (2020) [27]. There are
cases persistent lymphadenitis for no apparent reason (2021), on the body and on oral
mucosa may develop ulcers that were previously never happened, loss of taste
sensitivity (reception food is felt like “chewing soap, cotton wool” (2019) [7, 40]. CEO
of the German Dental Implantology whom Maret Khashieva (2020) claims that
against the background of this infection, herpes and stomatitis can appear, the balance
of microflora is disturbed, candidiasis develops (thrush) of the oral cavity, gingivitis
and periodontitis, which associated with reduced immunity [8, 11]. It should be noted,
that caries in itself is not a "gateway" for infection, but immunity in any case will be
"distracted" by such defeat. And this significantly weakens the protective body
strength. Irina Makeeva's observations showed that SARS-CoV-2 is able to bind to the
ACE-2 molecule (angiotensin converting enzyme 2), which is membrane protein, the
entry gate for the virus into cells, and expresses (multiplies) on mucosal epithelial cells
shells of the mouth (2020) [9, 24, 30]. According to Khurshid Z., Asiri F.Y., Al
Wadaani H. mouth damage due to COVID-19 in the form of loss of taste and smell are
common clinical complaints in dentists (2020) 16]. It is emphasized that the SARS-
CoV-2 virus causes a wide range of nonspecific lesions of the oral mucosa mouth,
however, a specific diagnosis of mucocutaneous lesions with COVID-19 will contribute
to the prevention of diffuse spread of SARS-CoV-2, proper case management and their
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dental care [20, 33, 41]. Neurological manifestations of COVID-19 in the form of loss
of taste and smell requires further study at the receptor level, as this will allow a fresh
look at the pathogenicity of SARS-CoV-2. Detection of the virus in salivary secretions
is common phenomenon in this infection, and ongoing research should be focused on
biochemical quality research saliva for rapid diagnosis of COVID-19, and in some
cases, predictive criteria can be created specific pathological conditions depending on
individual changes in the biological substrate, the value conditions of the oral mucosa,
saliva. Thus, most oral tissues contain target cells for the Wuhan pathogen. However,
while a clear parallel between the manifestations of dental diseases and the severity of
coronavirus infection is impossible, because too few statistics are available and clinical
observations that require careful analysis, long-term follow-up and dental
inspections. The purpose of our further actions to study the main ways of infection
and features of damage to the main structures oral cavity is the definition of significant
neurostomatological syndromes and some biochemical saliva indicators in
coronavirus infection. Coronavirus infections in the oral mucosa destroy epithelial
cells and cause local inflammatory reactions that have a sudden onset and manifested
by the association of single or multiple blisters or sores. Vesicles in the oral cavity,
blisters, populous, macular rashes and ulcers are common clinical signs of viral
infections [11, 29, 35]. With SARS-CoV-2 damage to the epithelium causes similar
pathogenic signs in oral tissues such as ulcers, erosions, blisters, vesicles, pustules,
fissured or depapillated tongue, spot, papule, plaque, pigmentation, bad breath,
whitish areas, hemorrhagic crust, necrosis, petechiae, edema, erythema, Kawasaki-
type angular cheilitis, atypical syndrome Suite and Melkerson-Rosenthal syndrome
[9, 21, 31]. Most common sites of injury are the tongue (38%), mucosa the membrane
of the lips (26%) and the palate (22%). Oral cavity lesions European literature data
were almost the same for both sexes (49% women and 51% men). In patients over
older age and severe COVID-19 disease more widespread and severe lesions oral cavity
[3, 36]. Histological analysis of SARS-CoV-2 oral lesions shows vascular defects
associated with capillaries oral mucosa [1, 38]. The pathogenesis of COVID-19 oral
mucosal lesions is mainly associated with accumulation of lymphocytes and
Langerhans cells in the subcutaneous vascular walls, and the virus itself causes
destruction keratinocytes by cytotoxic lymphocytes (i.e. occurs local
autoimmunization). Histological examination biopsies from patients with COVID-19
who also had cutaneous manifestations, confirms vascular ectasia with extended
capillaries, blood-filled spaces and perivascular lymphocytic infiltrate with
eosinophilia [28, 39]. It was found that the lack of oral hygiene, opportunistic
infections, stress, immunosuppression, vasculitis and hyperinflammatory response
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caused by COVID-19, are predisposing factors for the occurrence oral lesions in
patients with COVID-19 [10, 25]. At patients also experienced discomfort on the
tongue, plaque lesions, swelling of the palate, tongue and gums [19, 39]. Immune
suppression can lead to conditioned aggression pathogens such as Candida albicans
and development of the above changes in the language [18]. eight]. Medical correction
and prevention of lesions oral mucosa COVID-19 can be carried out mouth rinses with
antiseptic liquids (chlorhexidine, sodium hypochlorite, povidone-iodine), using
topical or systemic corticosteroids, systemic antibiotics and antiviral drugs according
to individual the needs of the patient's condition [23]. As mentioned above, SARS-
CoV-2 infection accompanied by a sudden loss of taste and smell, which may be
sporadic. According to researchers similar phenomena were more often detected
among medical workers, severe and sometimes isolated loss of smell and/or taste [2,
38]. Nasal congestion has been proven to be the driving factor loss of smell caused by
injury olfactory neuroepithelium. Loss of smell in most cases is associated with loss of
taste [40]. In an online survey, 52% of people found changes in taste sensations. 21.9%
of them reported change in the perception of spicy taste, 23.6% - salty, 29.2% - sour
and 25.3% - sweet. Possible cause of taste loss COVID-19 may be associated with an
increase in the number ACE-2 receptors on tongue keratinocytes, and cell death
keratinocytes and mucus production can block taste receptors, which can negatively
affect taste perception [32,40]. However, the presence of ACE-2 receptor activity on
cells taste buds are currently not fully understood, therefore, the specific role of SARS-
CoV-2 in pathology and damage to certain taste receptor cells (receptor cells and
supporting cells) requires further developments and studies [29, 31]. Was shown, that
GPCR can be found in a wide variety of body tissues, not only in the oral cavity, but
also in the epithelial cells of the lungs, blood-brain barrier and blood vessels [38].

It will be interesting to study the specific role of SARSCoV- 2 and GPCRs (G protein-
coupled receptors) in terms of pathogenesis of COVID-19. On the other hand, COVID-
19 causes salivary gland dysfunction leading to dry mouth and can lead to impaired
taste perception [33]. The treatment proposed by some authors with artificial saliva
may improve the loss of taste caused by xerostomia [21]. Quantitative olfactory testing
demonstrates that a decrease in the function of smell is major marker of SARS-CoV-2
infection, and suggests that olfactory testing can predict not only the existence of
COVID-19 in patients, but in some cases will help prevent the spread and aggression
SARS-CoV-2 in the body. Summarizing the review, we can confidently say that
absolutely a new direction in scientific research, with the identification features of
damage to the structures of the oral cavity, related neurostomatological and some
biochemical changes in saliva in COVID-19. Similar work will allow developing
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diagnostic algorithms for early detection, prevention, treatment and rehabilitation of
injuries oral cavity of its consequences in coronavirus infection, on the basis of which
paths of optimal drug therapy.

BIBLIOGRAPHY

1.

Www

(1

Anschau, V., & Sanjuan, R. (2020). Fibrinogen gamma chain promotes
aggregation of vesicular stomatitis virus in saliva. Viruses, 12(3), 282
10.3390/v12030282 [PMC free article] [PubMed] [CrossRef] [Google Scholar]
Azzi L., Carcano G., Dalla Gasperina D., Sessa F., Maurino V., Baj A. Two cases of
COVID-19 with positive salivary and negative pharyngeal or respiratory swabs at
hospital discharge: a rising concern. Oral Dis. 2020 Apr 25 [PMC free article]
[PubMed] [Google Scholar]

. Azzi L., Carcano G., Gianfagna F., Grossi P., Dalla Gasperina D., Genoni A. Saliva

is a reliable tool to detect SARS-CoV-2. J Infect. 2020 [PMC free article] [PubMed]
[Google Scholar]

Braz-Silva P.H., Pallos D., Giannecchini S., To K.K. SARS-CoV-2: What can saliva
tell us? Oral Dis. 2020 doi: 10.1111/0di.13365. [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

Carrouel F, Conte MP, Fisher J, Gongalves LS, Dussart C, Llodra JC, et al. COVID-
19: A recommendation to examine the effect of mouthrinses with (-cyclodextrin
combined with citrox in preventing infection and progression. J Clin Med. 2020
Apr 15;9(4):1126. doi: 10.3390/jcm9041126. [PMC free article] [PubMed]

Chen L, Zhao J, Peng J, Li X, Deng X, Geng Z, et al. Detection of SARS-CoV-2 in
Saliva and Characterization of Oral Symptoms in COVID-19 Patients. Available at
SSRN 3556665. 2020 Mar 14.

7. Coronavirus  disease = (COVID-2019) situation reports [internet].
[accessed May 21, 2020]. Available from:
https://www.who.int/docs/default-source/coronaviruse/situation-
reports/20200520-covid-19-sitrep-121.pdf?sfvrsn=c4be2ec6_ 2.

8. Coronaviridae Study Group of the International Committee on Taxonomy of
Viruses. The species severe acute respiratory syndrome-related coronavirus:
classifying 2019-nCoV and naming it  SARS-CoV-2. Nat Microbiol

2020;5:536—44.d0i:10.1038/541564-020-0695- zZ
pmid:http://www.ncbi.nlm.nih.gov/pubmed/32123347 [PubMed] [Google
Scholar]

van Doremalen, N., Bushmaker, T. , Morris, D. H. , Holbrook, M. G., Gamble, A. ,
Williamson, B. N., ... Munster, V. J. (2020). Aerosol and surface stability of SARS-

Website:
https://wos.academiascience.org




10.

11.

12,

13.

14.

15.

16.

17.

18.

Www

(1

—) WEB OF SCIENTIST: INTERNATIONAL
" SCIENTIFIC RESEARCH JOURNAL

ISSN: 2776-0979, Volume 3, Issue 11, Nov., 2022
CoV-2 as compared with SARS-CoV-1. New England Journal of Medicine, 382(16),
1564—1567. 10.1056/NEJMc2004973 [PMC free article] [PubMed] [CrossRef]
[Google Scholar]
Farshidfar N., Hamedani S. Hyposalivation as a potential risk for SARS-CoV-2
infection: Inhibitory role of saliva. Oral Dis. 2020 [PMC free article] [PubMed]
[Google Scholar]
Fini M.B. What dentists need to know about COVID-19. Oral Oncol. 2020 Apr;28
[PMC free article] [PubMed] [Google Scholar]
Galhardo LF, Ruivo GF, de Oliveira LD, et al. Inflammatory markers in saliva for
diagnosis of sepsis of hospitalizes patients. Eur J Clin Invest 2020; 50: e13219.
doi:10.1111/eci.13219 pmid:http://www.ncbi.nlm.nih.gov/pubmed/32129475
[PubMed] [CrossRef] [Google Scholar]
Guidry, J. T., Birdwell, C. E., & Scott, R. S. (2018). Epstein-Barr virus in the
pathogenesis of oral cancers. Oral Diseases, 24(4), 497—508. 10.1111/0di.12656
[PMC free article] [PubMed] [CrossRef] [Google Scholar]
14. Kaczor-Urbanowicz, K. E., Martin Carreras-Presas, C., Aro, K., Tu, M.,
Garcia-Godoy, F., & Wong, D. T. (2017). Saliva diagnostics — Current views and
directions. Experimental Biology and Medicine, 242(5), 459—472.
10.1177/1535370216681550 [PMC free article] [PubMed] [CrossRef] [Google
Scholar]
Kampf, G., Todt, D., Pfaender, S., & Steinmann, E. (2020). Persistence of
coronaviruses on inanimate surfaces and their inactivation with biocidal agents.
Journal of Hospital Infection, 104(3), 246—251. 10.1016/j.jhin.2020.01.022 [PMC
free article] [PubMed] [CrossRef] [Google Scholar]
Khurshid Z., Asiri F.Y., Al Wadaani H. Human saliva: non-invasive fluid for
detecting novel Coronavirus (SARS-CoV-2) Int J Environ Res Public Health.
2020;17(7):2225. [PMC free article] [PubMed] [Google Scholar]
Li, Q., Guan, X., Wu, P., Wang, X., Zhou, L., Tong, Y., ... Feng, Z. (2020). Early
transmission dynamics in Wuhan, China, of novel coronavirus-infected
pneumonia. New England Journal of Medicine, 382(13), 1199-1207.
10.1056/NEJMoa2001316 [PMC free article] [PubMed] [CrossRef] [Google
Scholar]
Li R, Pei S, Chen B, et al. Substantial undocumented infection facilitates the rapid
dissemination of novel coronavirus (SARS-CoV- 2). Science 2020;368:489—
93.doi:10.1126/science.abb3221
pmid:http://www.ncbi.nlm.nih.gov/pubmed/32179701  Abstract/FREE  Full
TextGoogle Scholar

Website:
https://wos.academiascience.org




) WEB OF SCIENTIST: INTERNATIONAL
>

[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 11, Nov., 2022

19. LiY,, Ren B., Peng X., Hu T., Li J., Gong T. Saliva is a non-negligible factor in the
spread of COVID-19. Mol Oral Microbiol. 2020 [PMC free article] [PubMed]
[Google Scholar]

20.Marui, V. C., Souto, M. L. S., Rovai, E. S., Romito, G. A., Chambrone, L., & Pannuti,
C. M. (2019). Efficacy of preprocedural mouthrinses in the reduction of
microorganisms in aerosol: A systematic review. Journal of the American Dental
Association, 150(12), 1015—1026.e1. 10.1016/j.adaj.2019.06.024 [PubMed]
[CrossRef] [Google Scholar]

21. Meng, L., Hua, F., & Bian, Z. (2020). Coronavirus disease 2019 (COVID-19):
Emerging and future challenges for dental and oral medicine. Journal of Dental
Research, 99(5), 481—487. 10.1177/0022034520914246 [PMC free article]
[PubMed] [CrossRef] [Google Scholar]

22. Peng, X., Xu, X., Li, Y., Cheng, L., Zhou, X., & Ren, B. (2020). Transmission routes
of 2019-nCoV and controls in dental practice. International Journal of Oral
Science, 12(1), 9 10.1038/s41368-020-0075-9 [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

23. Proctor, D. M., Fukuyama, J. A., Loomer, P. M., Armitage, G. C., Lee, S. A., Davis,
N. M., Relman, D. A. (2018). A spatial gradient of bacterial diversity in the human
oral cavity shaped by salivary flow. Nature Communications, 9(1), 681
10.1038/541467-018-02900- 1 [PMC free article] [PubMed] [CrossRef] [Google
Scholar]

24.Sabino-Silva R., Jardim A.C., Siqueira W.L. Coronavirus COVID-19 impacts to
dentistry and potential salivary diagnosis. Clin Oral Invest. 2020:1—3. [PMC free
article] [PubMed] [Google Scholar]

25.Santosh T.S., Parmar R., Anand H., Srikanth K., Saritha M. A review of salivary
diagnostics and its potential implication in detection of Covid-19. Cureus.
2020;12(4) [PMC free article] [PubMed] [Google Scholar]

26.Sharma S., Kumar V., Chawla A., Logani A. Rapid detection of SARS-CoV-2 in
saliva: Can an endodontist take the lead in point-of-care COVID-19 testing? Int
Endodontic J. 2020 [PMC free article] [PubMed] [Google Scholar]

27. Soldatova L., Rassekh C.H., Baloch Z.W., Jalaly J.B., Sedora-Roman N.I., Loevner
L.L. Salivary gland disease in the era of COVID-19 pandemic. Head Neck. 2020
Apr 28 [Google Scholar]

28.To K.K,, Tsang O.T., Leung W.S., Tam A.R., Wu T.C., Lung D.C. Temporal profiles
of viral load in posterior oropharyngeal saliva samples and serum antibody
responses during infection by SARS-CoV-2: an observational cohort study. Lancet
Infect Dis. 2020 Mar 23 [PMC free article] [PubMed] [Google Scholar]

Website:

Www

2/ https://wos.academiascience.org




) WEB OF SCIENTIST: INTERNATIONAL
>

[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 11, Nov., 2022

29.To K.K., Tsang O.T., Yip C.C., Chan K.H., Wu T.C., Chan J.M. Consistent detection
of 2019 novel coronavirus in saliva. Clin Infect Dis. 2020 [PMC free article]
[PubMed] [Google Scholar]

30.To, K.-W., Tsang, O.-Y., Yip, C.-Y., Chan, K.-H., Wu, T.-C., Chan, J.-C., ... Yuen, K.-
Y. (2020). Consistent detection of 2019 novel coronavirus in saliva. Clinical
Infectious Diseases. 10.1093/cid/ciaa149 [PMC free article] [PubMed] [CrossRef]
[Google Scholar]

31. Wan, Y., Shang, J., Graham, R., Baric, R. S., & Li, F. (2020). Receptor recognition
by novel coronavirus from Wuhan: An analysis based on decade-long structural
studies of SARS. Journal of Virology, 94(7), e00127—e220. 10.1128 /JVI.00127-20
[PMC free article] [PubMed] [CrossRef] [Google Scholar]

32.Xu, H., Zhong, L., Deng, J. , Peng, J., Dan, H., Zeng, X. , ... Chen, Q. (2020). High
expression of ACE2 receptor of 2019-nCoV on the epithelial cells of oral mucosa.
Int J Oral Sci, 12(1), 8 10.1038/541368-020-0074-x [PMC free article] [PubMed]
[CrossRef] [Google Scholar]

33.Zemouri, C., de Soet, H., Crielaard, W., & Laheij, A. (2017). A scoping review on
bio-aerosols in healthcare and the dental environment. PLoS ONE, 12(5),
€0178007 10.1371/journal.pone.0178007 [PMC free article] [PubMed] [CrossRef]
[Google Scholar]

34.Zhou P, Yang X-L, Wang X-G, et al. A pneumonia outbreak associated with
a new coronavirus of probable Dbat origin. Nature 2020;579:270—
3.d0i:10.1038/541586-020-2012-7
pmid:http://www.ncbi.nlm.nih.gov/pubmed/32015507[CrossRef]
[PubMed][Google Scholar]

35.Zhou, P., Yang, X.-L., Wang, X.-G., Hu, B., Zhang, L., Zhang, W., ... Shi, Z.-L.
(2020). A pneumonia outbreak associated with a new coronavirus of probable bat
origin. Nature, 579(7798), 270—273. 10.1038/s41586-020-2012-7 [PMC free
article] [PubMed] [CrossRef] [Google Scholar]

36.Zhu N, Zhang D, Wang W , et al. A novel coronavirus from patients with
pneumonia in China, 2019. N Engl J Med  Overseas Ed 2020;382:727—

33.d0i:10.1056/NEJ Moa2001017
pmid:http://www.ncbi.nlm.nih.gov/pubmed/31978945 [CrossRef] [PubMed]
[Google Scholar]

37.Xud,LiY.,Gan F.,, DuY. YaoY. Salivary glands: potential reservoirs for
COVID-19 asymptomatic infection. J Dent Res. 2020;9 0022034520918518.
[PubMed] [Google Scholar]

38.Xu R., Cui B., Duan X., Zhang P., Zhou X., Yuan Q. Saliva: potential diagnostic

@\ Website:

G https://wos.academiascience.org



) WEB OF SCIENTIST: INTERNATIONAL
>

[\ SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 11, Nov., 2022

value and transmission of SARS-CoV-2. Int J Oral Sci. 2020;12(1):1—6. [PMC free
article] [PubMed] [Google Scholar]

39.Wang C., Wu H., Ding X., Ji H., Jiao P., Song H. Does infection of 2019 novel
coronavirus cause acute and/or chronic sialadenitis? Med Hypotheses. 2020;24
[PMC free article] [PubMed] [Google Scholar]

40.Williams E., Bond K., Zhang B., Putland M., Williamson D.A. Saliva as a non-
invasive specimen for detection of SARS-CoV-2. J Clin Microbiol. 2020 Apr 21
[PMC free article] [PubMed] [Google Scholar]

41. WHO World Health organization. coronavirus disease (COVID-2019) situation
report-125. secondary World Health organization. coronavirus disease (COVID-
2019) situation report-125, 2020. Available:
https://www.who.int/emergencies/diseases/novel-coronavirus-  019/situation-
reports/ [Google Scholar]

42.Han P., Ivanovski S. Saliva—Friend and Foe in the COVID-19 Outbreak.
Diagnostics. 2020;10(5):290. [PMC free article] [PubMed] [Google Scholar]

43. Giyazova M. M. Modern Treatment of Diseases of the Oral Mucosa and Periodontal
Under the Influence of Covid 19 // International Journal on Integrated Education.
Volume 4, Issue 10, Oct 2021 P. 96- 98

44.Giyazova M. M. Specificity of the course and improvement of treatment of diseases
of the oral mucosa and periodontal cavity under the influence of covid 19 //
International scientific and practical online conference. ACTUAL PROBLEMS
PEDIATRIC DENTISTRY» 10- may 2021. P. 336

45.Giyazova M. M. Specificity of the Course and Improvement of Treatment of
Diseases of the Oral Mucosa and Periodontal Cavity under the Influence of Covid
19 // International Conference on Social and Humanitarian Research 7-18th
September, 2021, Poland ISBN: 978- 83-956810-7-3. P. 116-117

46.Giyazova M. M. Olimov S.Sh. MODERN ORAL INFECTION IN PATIENTS WITH
COVID19 DISEASES // 2nd International Conference on Science Technology and
Educational Practices Hosted from Samsun, Turkey
http://euroasiaconference.com May 15th -16 th 2021. P. 266 — 267

47. Giyazova M. M., Olimov S. Sh. Changes in the oral cavity in patientswith covid 19
diseases // Journal For Innovative Development in Pharmaceutical and Technical
Science (JIDPTS) Volume:4, Issue:5, May:2021 (J I D P T S) ISSN(0O):2581-693
P.79 — 81

48.Giyazova M.M. Structure Of Treatment of Diseases of The Oral Mucosa and
Periodontal Under the Influence of Covid 19 // Eurasian Scientific Herald. Volume
3| December, 2021. P. 37-40

@ Website:

1 https://wos.academiascience.org




WEB OF SCIENTIST: INTERNATIONAL

SCIENTIFIC RESEARCH JOURNAL
ISSN: 2776-0979, Volume 3, Issue 11, Nov., 2022

49.Tuszoa M.M., CanoeBa M.XK. «HeHpocToMaTOOJIOTHUYECKHE OCOOEHHOCTH
IIOpaKeHUsA  CTPYKTyp pTa HOpU  KOPOHOBUpDYyCHOM  uHpekmuu»  //
HeliposiereHapUTUBHBIE M COCYyAHCTHBIE 3a00JIeBaHUA HEPBHOH CHCTEMBI.
PecniyOsiika HaydyHO — IIpakTHYeckKas KOHQPepeHIHA (C MeXXIyHapOIHbIM
yaactuem) C. 28 — 29

50.Giyazova M. M. Methods of Dental Examination of Patients with Covid 19
CENTRAL ASIAN JOURNAL OF MEDICAL AND NATURAL SCIENCES Volume:
03 Issue:03|May- Jun 2022 ISSN: 2660-4159
http://cajmns.centralasianstudies.org. Page 522-527

51. Giyazova M. M. .Modern Diagnostics of the Oral Mucosa in Patients With Covid-
19. MIDDLE EUROPEAN SCIENTIFIC BULLETIN ISSN 2694-9970 VOLUME
25 June 2022. Page 191-199

52. Giyazova M.M. The Importance of Using Lysozyme in the Treatment of Changes
in the Oral Mucosa of a Patient with Coronavirus. Web of Scholars:
Multidimensional Research Journal (MRJ) Volume: 01 Issue: 05 | 2022 ISNN:
(2751-7543). http://innosci.org. Page 114-119

53. Giyazova M.M. Effectiveness in the Treatment of Changes in the Oral Mucosa of a
Patient with Coronavirus Academic journal. Middle European Scientific Bulletin,
ISSN 2694-9970 55 Volume 28 | Sep-2022 https://cejsr.academicjournal.io. Page

55-59-

Website:

Www

2/ https://wos.academiascience.org




