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INTRODUCTION

P
-

stage, their adjacent tissues. There were sev-
eral studies through the years that have been per-

-
-

pression in periodontitis, nor have there been studies 

-

transcription levels, researchers can determine which 

urine, or cultured cells. Blood and tissue remain the 
most commonly used materials due to their reliable 
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Abstract. -
porting structures of the teeth and can lead to tooth loss if left untreated. Beyond its local 

-

immune activity. So far, most gene expression studies in periodontitis have been performed 
using peripheral blood, which provides information about systemic immune status but is 
obtained through an invasive procedure. In this study, we aimed to evaluate whether sa-
liva could serve as a convenient and non-invasive alternative for RNA-based functional 
analyses of immune system-related genes in patients with advanced periodontitis. Saliva 
samples were collected from twelve patients diagnosed with severe disease. Total RNA 
was extracted, and its concentration and purity were measured spectrophotometrically. 
Despite natural variability among individuals, all samples yielded RNA suitable for further 

yield and purity to analyze the expression of immune-related genes in periodontitis. Given 
its easy and non-invasive collection, saliva represents a promising biological source for 

and research applications in health sciences.
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RNA yield and direct biological relevance. However, 

-

long time as a promising non-invasive alternative. It 

Despite its advantages, saliva presents analyti-
cal challenges – high variability, low RNA amounts, 
RNA degradation due to RNases and microbial en-

issues raise concerns about data reproducibility and 
-

This study evaluates whether saliva provides RNA 

used due to its robustness and precision with low-

MATERIALS AND METHODS

Sample collection and RNA isolation 

-
als, including ten patients with advanced periodontitis 
and two healthy controls without periodontal pathol-
ogy. Saliva samples were obtained between 10:00 

sampling, in order to reduce potential contamination 

participant rinsed the oral cavity with water and wait-

Unstimulated whole saliva was collected using the 

-
-

odically over a 5-minute interval, with the head slight-

Total RNA was isolated using a commercially avail-

sample handling, thereby enabling reliable gene ac-

Samples were then transported in a cooled contain-
-

-

RNA concentration and purity were assessed using 
-

NanoString gene expression analysis

-

, and 
-

-

was evaluated by comparing periodontitis patients to 
healthy controls, with upregulation and downregula-

-

RESULTS

-

-
pression studies. RNA concentration varied substan-

µL, indicating heterogeneous cellular content in the 
collected saliva. Despite this variability, the samples 
demonstrated concentrations above 20 ng/µL, which 

-

-
ties, most samples approached the recommended 
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-

majority clustered between 1.50 and 1.70, with one 
-
-

all samples, ranging between 0.21 and 0.89, which 

-

, and 

-
-

tory and immune pathways. The analysis revealed a 

-
regulated and 25% downregulated relative to healthy 

-

Age of the patients Stage of periodontitis

III

50 III

55 III 22

III 20

III

III 21

III

61 III 25

62 III

IV

no periodontitis

no periodontitis

Fig. 1.

Sample No % probes above the threshold mRNA positive normalization factor mRNA content normalization factor

1

2

5

6

10

11

12

Fig. 2. 
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DISCUSSION

borderline, suggesting partial protein carryover. The 
ratio A 260/230 was lower across the samples, but 
this is due to the contamination with polysaccharides, 
other organic compounds, and salts in saliva. Such 

components. Although suboptimal, these ratios do 

studies have demonstrated that low A260/230 values 

There is no clear linear relationship between RNA 
concentration and purity indicators, suggesting that 
higher RNA yield does not necessarily correlate with 

consistently low A260/230 ratios, highlighting the in-

-

-
sure reliable and reproducible downstream analysis.

-

stability is limited and degradation proceeds rapidly 

direct probe-based detection, and compatibility with 

highlights strong immune activation in advanced 
-

albeit with limited overlap at the individual gene level 

immune responses and may serve as a surrogate 

-

Limitations of the study

This study represents a pilot investigation, and as 

more balanced control cohort to improve statistical 

cohorts is also necessary to determine the robust-

across diverse populations and disease severities. 

oral microbiome composition, and environmental/

Despite these limitations, saliva-based transcriptom-
-

-

CONCLUSION

This study demonstrates that saliva can provide RNA 

-
-

Saliva represents a practical, non-invasive, and highly 

-

longitudinal studies, and support broader applications 
in precision health and oral disease monitoring.
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