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Abstract

- The oral microbiome potentially wields significant influence in _thé development bof cancer.

Within the human oral cavity, an impressive diversity of more than 700 bacterial species resides,

making it the ys‘econd most varied microbiome in the body. This finely balanced oral microbiome

ecasystem is vital for sustaining oral health. However, disruptions in this equilibrium, often brought

about by dletary habits and inadequate oral hyglene can result in varlous oral ailments like

periodontitis, cavities, gingivitis, and even oral cancer. There is compellmg eVIdence that the oral

microbiome is linked to several types of cancer, including oral, pancreatic, colorectal, lung, gastric,

and head and neck cancers. This review discussed the critical connections ‘between cancer and "
members of the human oral lTllCl‘OblOta Extensive searches were conducted across the Web of
Science, Scopus, and PubMed databases to provide an up—to—date overview of our understanding

of the oral microbiota’s role in various human cancers. By understanding the possible microbial

origins of carcinogenesis, healthcare professionals can diagnose neoplastic diseases earlier and

" design treatments accordingly.

Introduction

@ _In_an_increasingly aging population, distinct disease patterns are emerging, with older

individuals being more susceptible to the development of multiple chronic ailments. This impact is

expected to significantly expand over the coming generation due to the prolonged life'expectancy.

‘These conditions align with the primary causes of mortality in the developed world, as identified by

the WHO, encompassing <ardiovascular diseases, malignant conditions, and cerebrovascular

diseases. ¢ Cancer, in general, is a grave iliness, and for most forms of epithelial cancers, there

exists a notable exponential correlation between age and cancer incidence or mortality.

Conse‘guentlz, age is the most critical factor determining cancer risk. Many nations rank cancer as
the second most commoncause of death after cardiovascular diseases. Strikingly, in contrast to

the declining prevalence of coronary heart diseases, the inciderice of most cancers is on the rise.

Among older people, genitourinary, gastrointestinal, and ling cancers 'represent the most prevalent
mahgnanc1es Atherosclerosis, cardiovascular disease, and dxabetes are assocmted with poor oral ‘

health and certain cancers.



Oral cancer encompaéées cancers affecting the lip and all oral cavity and oropharynx regions.
However, this incidence exhibits wide disparities worldwide, contingent on gender, age groups,
countries, races, ethnic groups, and socioeconomic conditions. Bacteria in the oral cavity seem to ‘
contribute to cancers of the oral cavity, cdlorectal cavity, and pancreas. The most well-established
culprits in this regard are oral periopathogéns, specifically F. nucleatum and P. gingivalis. Other
bacteria, such as Prevotella sp., Peptostreptococcus sp., Streptococcus sp., and Capnocytophaga
gingivalis, also seem to contribute significantly to carcinogenesis. These bacteria exert their -
oncogenic effects on human celis through méchanisms such as chronic inflammation, anti-apoptotip
activity, and the production of carcinogenic substénces. The oral microbiome is also influenced by
host factors. In oral-and oropharyhgeal ce\mcers, changes in oral microbiome abundance may not be
solely caused by ’gumorigenesis. ’

Recent studies.have illuminated these dynamics. An in vitro study was conducted by Nagy et
al. on biofilm samples colleéted from 21 1esi9ns and adjacent healthy mucosa. Compa’red to healthy
mucosal surfaces in the same‘patients, oral carcinoma lesions showed significantly higher aerobic
and anaerobic bacteria in their biofilms. Next—generation. sequencing was used by Lee et al. to
identify differences in microbiota between normal individuals, patients with épithelial precursor
lesions, and patients with cancer. Several bacteria, such as Bacﬂlus,'ParVimanas, Enterococcus,
Peptostreptococcus, and Slackia were detected in two distinct clusters, which correlated with their

abundance. @ As- illustrated in Figure 1, many cancer types exhibit aberrantly hyperactivated

pathways, which are genéraﬂy associated with poor clinical outcomes and cell proliferation. SCFA
levels and FFAR2 levels arev'both reduced when oral microbiota composition is altered. TNFAIP8
and IL-6/STAT3 may- be. promoted by this reduction, potentially causing inflammation and

increasing cancer risks.
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