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®. UNEMNTIINTAl N8z AIWMs Aualwngd1uigns 1594 Saliva Proteomics Profile in

Thai Patients with Dental Fluorosis

. wganald Fruglng fduwnus Yninera1ansnisunngg1ungynis 389 Spatial Analysis of

Fluoride Concentration in Drinking Water and Dental Fluorosis in School Children: A Mapping

Approach

Saliva Proteomics Profile in Thai Patients with Dental Fluorosis

3

Patchasapom Gavila', Supoj Chummnanprai’, M Wongsapai!, Kanokwan Srimattanapong? and
Thantriea Porntavestus?

ABSTRACT

Purpose: This study mvestigated the differential expression of salivary proteins in Thai individuals affected
by dental fluoresis, in comparison to those without the condition. Additionally, these established
comelations between salivary protein profiles, the severity of dental flnorosis, urinary fluoride
concentrations, and fluoride levels i drinking water.

Methods: Schoolchildren from fluonde-endemic areas m Lamphun and Ratchabun provinees, Tharland,
were screened for the dental fliorosis severity and subsequently enrolled m the study. Fluoride
concentration in 24-hour urine and drinking water samples was measured using an ion-selective fluoride
electrode, Saliva samples were collected in sterile tubes and stored at -20°C for later analysis. Proteomic
analysis was performed using liquid chromatogrphy—tandem mass spectrometry (L C-MS/M$). Finally,
uninary fluonide levels, water fluonide levels and salivary protein profile were compared between
individuals with and without dental fluorosis,

Results: Participants were categorized mto three groups: 27 without dental fluorosis (NF), 10 with severe
fluorosis (SF), and 10 with moderate fluoresis (MF). There was no statistically significant difference in
sex distribution (p=0.133) or age among three groups (p=0.559). Urinary fluoride levels were
significantly higher in the SF group compared to the NF group (p=0.007), while water fluoride levels
did not differ significantly among the groups (p=0.246). Proteomic analysis revealed 12 differentially
expressed proteins, [n the SF group, four proteins including TKT, §100A9, LCP1, and HISTIH4A were
significantly mereased compared to NF group. In the MF group, $100A9 was significantly increased
while DSC2, TYMP, LCN2, and S0D1 were significantly decreased compared to NF group. When
comparing SF to MF, 10 out of 12 protems, meluding DSC2, TYMP, and LEG] were significantly
differences. Notably, $100A9 was upregulated in both SF and MF compared to NF.

Conclusions: ~ Children with severe flnorosis exhibited elevated wrinary fluoride levels, and 12
differentially expressed proteins were identified, linked to critical biological processes sch as
inflammation and cell apoptosis. These findings underscore the potential of saliva-hased proteomics as
a promising tool for evaluating the mpact of dental fluorosis on salivary proteins and overall oral
liomeostasis.

Keywords: Dental fluorosis; Fluonide: Proteomics: Saliva

! Intersountry Cenire for Oral Health, Department of Health, Ministry of Public Health, Thailand 5000,

? Center of Excellence in Genomics and Precision Dentistry, Faculty of Dentistry, Chulalongkom University.
Thailand 10330

For comespondence: F pom Gavila, I y Centre for Oral Health, Department of Health. Ministry of

Public Health, Thailand 50000 Email: gpatdent@ gmail com

Spatial Analysis of Fluoride Concentration in
Drinking Water and Dental Fluorosis in School
Children : A Mapping Approach

Supoj Chamnanprai’, Mansuang Wongsapai', Patcharaporn Kavila', Thawatchai Suthachai’
and Wisapen Kijaned'

ABSTRACT

Purpose : The purposes of this study were (1) to study the spatial distribution of fluoride
concentrations in drinking water. (2)To assess the prevalence and severity of dental fluorosis among
schoolchildren, (3)To analyze the spatial relationship bet fluoride conc in drinking
water and the occurrence of dental fluorosis in school children,

Methods : This study was conducted from 2021 to 2023 using purposive sampling, Fluoride data
from 9,605 groundwater wells in Thailand, provided by the Department of Groundwater Resources
{2021), were used to create a map, The subjects (n = 675) were school children aged 6-12 years
living in areas with fluoride concentrations higher than 0,70 mg/l in Chiang Mai, Lamphun,
Lampang, and Phayao provinces, Drinking water samples were collected, and fluoride
concentrations were analyzed using the Ion Selective Electrode (ISE) method,

Results : The results indicated that fuoride concentrations ranged from 0.10 to 14.0 mg/l,
Among the samples, 83.1% consumed bottled water, while 7.7% used piped water. Unsafe water,
with fluoride concentrations exceeding 0.70 mg/l, was consumed by 8.3% of the subjects.
The prevalence of dental fluorosis was 27.0%, with 5.2% of these cases classified as moderate to
severe. The prevalence rate of dental fluorosis increased significantly with higher fuoride
concentrations in drinking water (p<0.05, OR:2.02,95% CI: 1.15-3.54)._ Fluoride mapping
can be accessed at hitps:/ookerstudio. google.com/u/0/reporting/86253%9a0-5{5d-4ad6-87de-
Od3edd5db6ie2/page/U3FsD

Conclusions : Dental fluorosis is a significant public health issue. The piped water had fuoride
concentrations exceeding the Thailand standard of < 0.70 mg/l, thus requiring either (uoride
removal or alternative drinking water sources for the community. Sustainable solutions to address
fuoride contamination in drinking water include implementing reverse osmosis technology,
replacing existing water sources, or connecting to a different water system from another town or
region. The fuoride mapping provides a national overview, indicating the risk levels of fMuoride
toxicity. It can be used for planning and decision-making, helping to prioritize areas for health
prevention and intervention. Additionally, it may serve as emplrical evidence to advocate for
preventive actions to local decision-makers.

Key Waords : Fluoride, Dental Fluorosis, Fluoride mapping

Untercountry Centre for Oral Health , Department of Health, Ministry of Public Health, Chiangmai,
Thailand-50000.

For comespondence : Supoj Chamnanprad, Intercountry Centre for Oral Health , Department of Health,
Ministry of Public Health, Chiangmai, Thailand-50000.

E-mail - supoj,chp®gmail.com
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