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Introduction
Gingival bleeding, commonly observed during oral hygiene routines 

such as brushing and flossing, is often a preliminary indicator of periodontal 
inflammation and potential periodontal disease. Traditional assessment 
methods for oral health focus primarily on clinical evaluations, such as 
the Gingival Bleeding Score (GBS), which serves as a measure of gum 
inflammation. However, recent advancements in metabolomics have 
introduced new ways to understand oral health through the biochemical 
analysis of saliva. Saliva, an accessible and non-invasive diagnostic fluid, 
contains various metabolites—small molecules generated from cellular 
processes—that can reflect an individual’s metabolic state and potentially 
highlight early markers of disease [1].

The correlation between salivary metabolites and the gingival bleeding 
score could provide critical insights into early detection and personalized care 
in dentistry. This study examines the relationship between salivary metabolites 
and GBS in healthy individuals, aiming to identify potential metabolic markers 
that correlate with GBS and could be useful in assessing oral health status 
non-invasively. Gingival bleeding is a clinical sign of inflammation that occurs 
when the gums become irritated, often due to plaque buildup along the gum 
line. When bacteria accumulate and release toxins, they trigger an immune 
response, leading to swelling, redness, and bleeding. A Gingival Bleeding 
Score (GBS) measures the severity of this bleeding and inflammation. During 
a clinical examination, the GBS is determined by lightly probing the gums 
to observe any bleeding, with higher scores indicating more significant 
inflammation [2].

Description
The gingival bleeding score is crucial for dental health monitoring, as 

early intervention can prevent the progression to more serious periodontal 
disease. Additionally, GBS is easy to obtain, reliable, and widely used by 
dental professionals to monitor oral hygiene status and inflammation in 
patients. Given that bleeding is a symptom of inflammation, it is logical to 
hypothesize that certain metabolites involved in the body’s inflammatory 
responses may be present in saliva, offering a biochemical perspective on 
this clinical phenomenon. Salivary metabolomics is an emerging field that 
leverages the study of small molecules in saliva to understand various health 
conditions. Saliva is composed of water, enzymes, electrolytes, and numerous 
metabolites that can serve as indicators of both oral and systemic health [3]. 

Metabolomic analysis of saliva can reveal the presence of sugars, 
amino acids, lipids, and other organic compounds involved in physiological 
and pathological processes. One of the key advantages of using saliva 
over blood is its non-invasive collection process, which is less stressful for 
patients and easily repeatable for longitudinal studies. In oral health research, 
salivary metabolites have been associated with oral cancers, diabetes, and 

autoimmune diseases, among other conditions. However, there is limited 
research specifically focusing on the correlation between salivary metabolites 
and gingival inflammation as measured by GBS. Identifying these metabolites 
could revolutionize preventive dentistry by allowing clinicians to monitor oral 
health and predict potential problems through a simple saliva test [4]. 

The study revealed several significant correlations between specific 
salivary metabolites and GBS. Notably, metabolites associated with 
inflammatory pathways were more prevalent in participants with higher GBS. 
For example, increased levels of certain amino acids and lipid mediators 
were found in those with higher GBS scores, suggesting an upregulation 
of the inflammatory response in individuals exhibiting gingival bleeding. 
Elevated levels of amino acids such as glutamine and proline were observed 
in participants with higher GBS. Amino acids are involved in cellular repair 
and immune response, which are integral during inflammatory processes. 
Increased levels in saliva could indicate an underlying low-grade inflammation 
even in healthy individuals. Higher concentrations of prostaglandins and other 
lipid-derived metabolites, which are known to participate in inflammatory 
responses, were found in correlation with elevated GBS scores. This could 
signify that lipid signaling pathways are activated in response to gingival 
irritation, supporting the role of lipid mediators as biomarkers of inflammation 
in oral health [5]. 

Conclusion
The relationship between salivary metabolites and gingival bleeding 

scores presents a promising avenue for advancing oral health diagnostics. 
By correlating specific metabolites with gingival inflammation markers, this 
study contributes to a growing body of evidence that metabolomics can 
play a critical role in non-invasive health monitoring. The ability to detect 
inflammatory responses through salivary analysis has profound implications 
for preventive dentistry and personalized care, offering a potential shift from 
traditional clinical assessments to metabolic-based diagnostics.

Future research will be crucial to refine the use of salivary metabolites 
in clinical practice, establishing baseline values and identifying specific 
biomarkers for different stages of periodontal health. With further validation, 
salivary metabolomics could become a routine component of dental 
evaluations, empowering clinicians with more detailed insights into each 
patient’s oral health. Ultimately, this approach could help reduce the incidence 
of periodontal disease through early detection and individualized intervention, 
marking a significant step forward in oral healthcare.
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