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[Abstract] N-acetylcysteine (NAC) is an acetylated derivative of cysteine that exerts multiple biological activities, in-
cluding antioxidant, anti-inflammatory, antimicrobial, and mucolytic effects, and has been widely used clinically for the
treatment of respiratory diseases. NAC not only directly scavenges reactive oxygen and nitrogen species and strengthens
endogenous antioxidant defenses by promoting glutathione synthesis but also modulates immune responses and sup-
presses inflammatory signaling pathways such as nuclear factor kappa B, thereby attenuating inflammation. In addition,
NAC disrupts biofilm architecture by cleaving disulfide bonds, reduces microbial virulence, and enhances the penetra-
tion of antimicrobial agents, conferring robust antibacterial and antibiofilm activities. The initiation and progression of
oral diseases—including dental caries, periodontal disease, pulpal-periapical disease, and infectious oral mucositis—
are closely associated with pathogenic infection, oxidative stress, and dysregulated immune-inflammatory responses.

NAC can inhibit Streptococcus mutans adhesion and biofilm formation, thereby reducing cariogenic virulence; mitigate
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periodontal tissue destruction through antimicrobial, anti-inflammatory, and antioxidant actions, and may modulate bone
metabolism; enhance the clearance of Enterococcus faecalis biofilms and improve the efficacy of antimicrobial therapy;
and inhibit the growth and hyphal formation of Candida albicans. Collectively, NAC is emerging as a promising agent
for the prevention and treatment of oral infectious diseases. This review systematically summarizes the major bioactivi-

ties of NAC, its mechanistic actions in oral infectious diseases, and its therapeutic prospects, with the aim of providing

a theoretical basis for future basic and clinical investigations.
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Table 1  Effects of N-acetylcysteine on major oral pathogens

Author Year Bacteria MIC NAC combined effect
Hamed!*! 2025 Candida albicans Not reported NAC exhibits synergistic antifungal activity against
Candida albicans when combined with metal
nanoparticles. NAC educes the MIC of metal
nanoparticles against Candida albicans, with reduc-
tions of up to approximately 20—fold.
Khoury™*! 2024 Enterococcus faecalis, Not reported Not reported
Escherichia coli
Subiksha!™! 2024 Enterococcus faecalis Not reported Not reported
Calefi® 2022 Enterococcus faecalis Not reported Not reported
Shen!®! 2020 Escherichia coli 5 - 10 mg/mL Not reported
2020 Streptococcus mutans 5 - 10 mg/mL Not reported
Nunes'®! 2020 Fluconazole—susceptible 25 mg/mL Synergistic with caspofungin; mostly indifferent or ad-
Candida albicans strain ditive when combined with fluconazole or nystatin.
Fluconazole-resistant Can- 25 mg/mL
dida albicans strain
Rastegar®” 2019 Enterococcus faecalis Not reported Combination with levofloxacin results in a signifi-
cantly greater reduction in bacterial load compared
with levofloxacin alone.
Hamed'®®! 2017 Escherichia coli 0.5 mg/mL Combination of NAC with silver nanoparticles signifi-
Candida albicans 0.125 mg/mL cantly enhances the antimicrobial activity of the sil-
ver nanoparticles.
Ulusoy!”! 2016 Escherichia coli 12.5 mg/mL Not reported
Moon!”"! 2016 Actinomyces naeslundii 0.78 - 1.56 mg/mL Not reported
Lactobacillus salivarius 0.78 - 1.56 mg/mL Not reported
Streptococcus mutans 0.78 - 1.56 mg/mL Not reported
Enterococcus faecalis 0.78 - 1.56 mg/mL Not reported
Actinomyces naeslundii 0.78 mg/mL Not reported
Streptococcus mutans 0.78 mg/mL Not reported
Lactobacillus salivarius 1.56 mg/mL Not reported
Enterococcus faecalis 1.56 mg/mL Not reported
Palaniswamy!""! 2016 Enterococcus faecalis Not reported Not reported
Moon!™! 2015 Prevotella intermedia 3 mg/mL Not reported
Mahmoud'”*! 2014 Clinical isolates of Candida 20 mg/mL Not reported
albicans
Reference strain of Candida  16.5 mg/mL Not reported
albicans
Silveira™ 2013  Enterococcus faecalis Not reported Combination with alexidine demonstrates no addi-
tional bactericidal beneficial attributable to NAC.
Hernandez— 2013 Aggregatibacter 100 mg/mL The combination of rifampicin (1 pg/mL) and NAC
Romero'™! actinomycetemcomitans (200 mg/mL) demonstrates superior antibiofilm activ-
ity: it not only inhibits biofilm formation but also
eradicates biofilms at 4 - 8 h post-inoculation.
Quah"® 2012 Enterococcus faecalis pH =7, >200 mg/mL; Not reported

pH =9, 200 mg/mL;
pH =11, 1.56 mg/mL

MIC: minimum inhibitory concentration; NAC: N-acetylcysteine
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NAC antibiofilm mechanism

N-acetyleysteine (NAC) disrupts disulfide bond cross-linking between macromolecular compounds in the biofilm, making the biofilm looser and
more water-soluble, thereby promoting the disintegration and detachment of mature biofilms. Figure 1 was generated using Google Gemini (Google

LLC, Mountain View, CA, USA) and subsequently edited in Adobe Illustrator CC (Adobe Inc., San Jose, CA, USA)

Figure I N-acetylcysteine antibiofilm mechanism
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