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Resumo 

 
Oliveira LC. Investigação da composição bioquímica e marcadores do estado redox 

salivar de pacientes com pulpite irreversível. 2025 33f [Dissertação] (Mestrado em 

Endodontia). Araçatuba: UNESP – Univ. Estadual Paulista 

 

Introdução: A pulpite irreversível (PI) é caracterizada por dor persistente e intensa devido 

à inflamação pulpar. Seu diagnóstico é feito por inspeção visual, testes térmicos e exames 

radiográficos. A saliva é uma fonte atrativa de potenciais biomarcadores que podem trazer 

insights sobre o processo inflamatório e os mecanismos moleculares presentes na pulpite 

irreversível. Objetivo: O presente estudo tem como objetivo avaliar a composição 

bioquímica salivar e marcadores de estado redox em pacientes com pulpite irreversível. 

Metodologia: Amostras de saliva total não estimulada foram coletadas de 16 pacientes 

diagnosticados com pulpite irreversível (PI) e 16 pacientes com polpa normal (PN). 

Foram medidos pH, capacidade tampão, proteína total, amilase, cálcio, fosfato, 

capacidade oxidativa total (TOC), capacidade antioxidante total (TAC), ácido úrico, 

TBARS e proteína carbonilada. Resultados: A PI não afetou o pH, a capacidade tampão 

e a concentração de proteína total. Em contraste, a PI aumentou significativamente níveis 

de  amilase salivar, o cálcio e o fosfato. O dano oxidativo aos lipídios foi maior no grupo 

PI, apesar do aumento da TAC e do ácido úrico salivar. TOC e proteína carbonilada foram 

semelhantes entre os grupos. Conclusão: PI induz distúrbios na composição bioquímica 

e desequilíbrio do estado redox salivar. Essas descobertas abrem caminho para realização 

de novos estudos e uma forma de integrar, futuramente, a análise salivar à protocolos 

clínicos e explorar intervenções terapêuticas visando danos oxidativos na pulpite. 

 

Palavras-chave: Pulpite, saliva, estresse oxidativo, bioquímica  
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Abstract 

 
 

Oliveira LC. Investigation of the biochemical composition and markers of salivary 

redox status of patients with irreversible pulpitis 2025 33f  [Dissertação] (Mestrado 

em Endodontia). Araçatuba: UNESP – Univ. Estadual Paulista 

 

 Introduction: Irreversible pulpitis (IP) is characterized by persistent and intense pain due 

to pulp inflammation. Its diagnosis is made by visual inspection, thermal tests and 

radiographic examinations. Saliva is an attractive source of potential biomarkers that can 

provide insights into the inflammatory process and molecular mechanisms involved in 

irreversible pulpitis. Objective: The present study aims to evaluate the salivary 

biochemical composition and redox status markers in patients with irreversible pulpitis. 

Methodology: Unstimulated whole saliva samples were collected from 16 patients 

diagnosed with irreversible pulpitis (IP) and 16 patients with normal pulp (NP). pH, buffer 

capacity, total protein, amylase, calcium, phosphate, total oxidative capacity (TOC), total 

antioxidant capacity (TAC), uric acid, TBARS and carbonyl protein were measured. 

Results: IP did not affect pH, buffer capacity and total protein concentration. In contrast, 

IP significantly increased salivary amylase, calcium and phosphate levels. Oxidative 

damage to lipids was higher in the PI group, despite the increase in TAC and salivary uric 

acid. TOC and protein carbonyls were similar between groups. Conclusion: PI induces 

disturbances in the biochemical composition and imbalance of the salivary redox state. 

These findings pave the way for further studies and a way to integrate salivary analysis 

into clinical protocols in the future and explore therapeutic interventions targeting 

oxidative damage in pulpitis. 

 

Keywords: Pulpitis, salivary, oxidative stress, biochemistry.   
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CONCLUSION 

This study highlights significant alterations in salivary biochemical 

parameters and oxidative stress associated with irreversible pulpitis. Elevated levels 

of amylase, calcium, phosphate, TBARS, uric acid and TAC reflect the inflammatory 

and oxidative dynamics of the condition, supporting the potential of saliva as a tool 

to understand biomolecular mechanisms. These findings pave the way for further 

studies and a way to integrate salivary analysis into clinical protocols in the future 

and explore therapeutic interventions targeting oxidative damage in pulpitis. 

FUNDING SOURCE  

This work was supported by the Fundação de Amparo à Pesquisa do Estado de São 

Paulo – FAPESP [ 2023/05138-2, 2023/13571-8 and 2023/05523-3], CAPES 001



26 
 

 
 

REFERENCES  

1. Hahn CL, Liewehr FR. Relationships between caries bacteria, host responses, and 

clinical signs and symptoms of pulpitis. J Endod. 2007;33(3):213-9. doi: 

10.1016/j.joen.2006.11.008.   

2. Rechenberg DK, Galicia JC, Peters OA. Biological Markers for Pulpal Inflammation: 

A Systematic Review. PLoS One. 2016;11(11):e0167289. doi: 

10.1371/journal.pone.0167289  

3. Anderson DM, Langeland K, Clark GE, et al.,. Diagnostic Criteria for the Treatment of 

Caries-induced Pulpitis. Bethesda, MD: Navy Dental Research Institute, NDRI-PR 81-

03; 1981.  

4. Lin LM, Ricucci D, Saoud TM, et al., . Vital pulp therapy of mature permanent 

teeth with irreversible pulpitis from the perspective of pulp biology. Aust Endod J. 2020 

Apr;46(1):154-166. doi: 10.1111/aej.12392.  

5. Bhat R, Shetty S, Rai P, et al. Revolutionizing the diagnosis of irreversible pulpitis - 

Current strategies and future directions. J Oral Biosci. 2024;66(2):272-280. doi: 

10.1016/j.job.2024.03.006.  

6. Cho HR, Kim HS, Park JS, et al. Construction and characterization of the Korean whole 

saliva proteome to determine ethnic differences in human saliva proteome. PLOS ONE. 

2017;24;12(7):e0181765. doi: 10.1371/journal.pone.0181765.   

7. Pedersen AML, Sørensen CE, Proctor GB, et al. Salivary secretion in health and 

disease. Journal of oral rehabilitation. 2018;45(9):730–746. 

doi.org/10.5395/rde.2013.38.3.141 

8. Zhang CZ, Cheng XQ, Li JY, et al. Saliva in the diagnosis of diseases. International 

journal of oral science, 2016;8(3), 133–137. doi:10.1038/ijos.2016.38  

9. Fiyaz M, Ramesh A, Ramalingam K, et al. Association of salivary calcium, phosphate, 

pH and flow rate on oral health: A study on 90 subjects. Journal of Indian Society of 

Periodontology, 3013;17(4), 454–460. doi: 10.4103/0972-124X.118316   

10. Tóthová L, Kamodyová N, Červenka T, et al. Salivary markers of oxidative stress in 

oral diseases. Front Cell Infect Microbiol. 2015;5:73. doi: 10.3389/fcimb.2015.00073.   



27 
 

 
 

11. Kazan D, Baş Akkor B, Aksoy A, et al. The evaluation of oxidative stress and 

inflammation markers in serum and saliva of the patients with temporomandibular 

disorders. Turk J Med Sci. 2023;24;53(6):1690-1696. doi: 10.55730/1300-0144.5737.  

12. Knaś M, Maciejczyk M, Waszkiel, D. et al. Oxidative stress and salivary antioxidants. 

Dental and Medical Problems. 2013;0. 461-466.   

13. Battino M, Ferreiro MS, Gallardo I, et al. The antioxidant capacity of saliva. J Clin 

Periodontol. 2002;29(3):189-94. doi: 10.1034/j.1600-051x.2002.290301x.x.   

14. Wang J, Schipper HM, Velly AM, et al. Salivary biomarkers of oxidative stress: A 

critical review. Free Radic Biol Med. 2015;85:95-104. doi: 

10.1016/j.freeradbiomed.2015.04.005.   

15. Gutiérrez-Corrales A, Campano-Cuevas E, Castillo-Dalí G, et al. Ability of salivary 

biomarkers in the prognostic of systemic and buccal inflammation. J Clin Exp Dent. 

2017;9(5):e716-e722. doi: 10.4317/jced.53776.   

16. Baliga S, Muglikar S, Kale R. Salivary pH: A diagnostic biomarker. J Indian Soc 

Periodontol. 2013;17(4):461-5. doi: 10.4103/0972-124X.118317.   

17. Acevedo AM, Fortier MA, Campos B, et al. Salivary uric acid reactivity and baseline 

associations with physiological stress response. Psychoneuroendocrinology. 

2022;146:105948. doi: 10.1016/j.psyneuen.2022.105948.   

18. Baltacioglu E, Sukuroglu E. Protein carbonyl levels in serum, saliva and gingival 

crevicular fluid in patients with chronic and aggressive periodontitis. Saudi Dent J. 

2019;31(1):23-30. doi: 10.1016/j.sdentj.2018.09.003.   

19. Breivik H, Borchgrevink PC, Allen SM, et al.,. Assessment of pain. Br J Anaesth. 

2008 Jul;101(1):17-24. doi: 10.1093/bja/aen103. 

20. Batista TBD, Chaiben CL, Penteado CAS, et al. Salivary proteome characterization 

of alcohol and tobacco dependents. Drug Alcohol Depend. 2019;1;204:107510. doi: 

10.1016/j.drugalcdep.2019.06.013.   

21. Ventura TMDS, Ribeiro NR, Dionizio AS, et al. Standardization of a protocol for 

shotgun proteomic analysis of saliva. J Appl Oral Sci. 2018;26:e20170561. doi: 

10.1590/1678-7757-2017-0561.  



28 
 

 
 

22. Dos Santos DR, Fiais GA, de Oliveira Passos A, et al. Effects of orchiectomy and 

testosterone replacement therapy on redox balance and salivary gland function in Wistar 

rats. J Steroid Biochem Mol Biol. 2022;218:106048. doi: 10.1016/j.jsbmb.2021.106048.   

23. Hartree EF. Determination of protein: a modification of the Lowry method that gives 

a linear photometric response. Anal Biochem. 1972;48(2):422-7. doi: 10.1016/0003-

2697(72)90094-2.  

24. Nagy A, Barta A, Varga G, et al. Changes of salivary amylase in serum and parotid 

gland during pharmacological and physiological stimulation. J Physiol Paris. 2001;95(1-

6):141-5. doi: 10.1016/s0928-4257(01)00018-3  

25. Buege JA, Aust SD. Microsomal lipid peroxidation. Methods Enzymol. 1978;52:302-

10. doi: 10.1016/s0076-6879(78)52032-6.   

26. Mesquita CS, Oliveira R, Bento F, et al. Simplified 2,4-dinitrophenylhydrazine 

spectrophotometric assay for quantification of carbonyls in oxidized proteins. Anal 

Biochem. 2014;458:69-71. doi: 10.1016/j.ab.2014.04.034.   

27. Erel O. A new automated colorimetric method for measuring total oxidant status. Clin 

Biochem. 2005;38(12):1103-1111. doi: 10.1016/j.clinbiochem.2005.08.008.   

28. Benzie IF, Strain JJ. The ferric reducing ability of plasma (FRAP) as a measure of 

"antioxidant power": the FRAP assay. Anal Biochem. 1996;15;239(1):70-6. doi: 

10.1006/abio.1996.0292.   

29. Trivedi RC, Rebar L, Berta E, et al. New enzymatic method for serum uric acid at 500 

nm. Clin Chem. 1978;24(11):1908-11. PMID: 709818.  

30. Kejriwal S, Bhandary R, Thomas B, et al. Estimation of levels of salivary mucin, 

amylase and total protein in gingivitis and chronic periodontitis patients. J Clin Diagn 

Res. 2014;8(10):ZC56-60. doi: 10.7860/JCDR/2014/8239.5042.   

31. Puja CY, Bhawana RK, Divyapriya GK. Effect of 4.7% Stevia Solution Mouth 

Rinsing on Salivary pH: An In Vivo Randomized Controlled Trial. International Journal 

of Ayurveda and Pharma Research. 2022;10(2) 17-21. doi: 10.47070/ijapr.v10i2.2255 

32. Ahmadi-Motamayel F, Shahriari S, Goodarzi MT, et al. The relationship between the 

level of salivary alpha amylase activity and pain severity in patients with symptomatic 



29 

irreversible pulpitis. Restor Dent Endod. 2013;38(3):141–145. 

doi.org/10.5395/rde.2013.38.3.141 

33. Teja KV, Ramesh S, Janani K, et al. Clinical correlation of salivary alpha-amylase

levels with pain intensity in patients undergoing emergency endodontic treatment. BMC 

oral health,2023;23(1),562. 10.1186/s12903-023-03195-5 

34. Brown NJ, Kimble RM, Rodger S, et al. Biological markers of stress in pediatric acute

burn injury. Burns. 2014;40(5):887-95. doi: 10.1016/j.burns.2013.12.001. 

35. Ferrara P, Bottaro G, Angeletti S, et al. Salivary alpha-amylase: a new non-invasive

biomarker for assessment of pain perception in epileptic children. Acta Neurol Belg. 

2013;113(3):279-283. doi: 10.1007/s13760-013-0180-z.   

36. Christidis N, Baghernejad P, Deyhim A, et al. Salivary Alpha-Amylase in

Experimentally-Induced Muscle Pain. Diagnostics (Basel). 2020;10(9):722. doi: 

10.3390/diagnostics10090722.  

37. Sadi H, Finkelman M, Rosenberg M. Salivary cortisol, salivary alpha amylase, and

the dental anxiety scale. Anesth Prog. 2013;60(2):46-53. doi: 10.2344/0003-3006-

60.2.46.   

38. Celec P, Hodosy J, Celecová V, et al. Salivary thiobarbituric acid reacting substances

and malondialdehyde--their relationship to reported smoking and to parodontal status 

described by the papillary bleeding index. Disease Markers. 2013;21(3):133-7. doi: 

10.1155/2005/693437.   

39. Toczewska J, Maciejczyk M, Konopka T, et al. Total Oxidant and Antioxidant

Capacity of Gingival Crevicular Fluid and Saliva in Patients with Periodontitis: Review 

and Clinical Study. Antioxidants (Basel). 2020;9(5):450. doi: 10.3390/antiox9050450.   

40. González-Hernández JM, Franco L, Colomer-Poveda D, et al. Influence of Sampling

Conditions, Salivary Flow, and Total Protein Content in Uric Acid Measurements in 

Saliva. Antioxidants (Basel) 2019;8(9):389. doi.org/10.3390/antiox8090389 

41. Lopez-Jornet P, Felipe CC, Pardo-Marin L, et al. Salivary Biomarkers and Their

Correlation with Pain and Stress in Patients with Burning Mouth Syndrome. J Clin Med. 

2020; 28;9(4):929. doi: 10.3390/jcm9040929.  




