Antimicrobial effects of Thyme Essential Oil (Thymus vulgaris) in combination with Sodium
Hypochlorite (NaOCl)
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Abstract

Gram-positive bacteria Streptococcus mutans and Staphylococcus aureus are important pathogens
responsible for infections associated with dental caries and other medical implants. Sodium
hypochlorite (NaOCI) is the most commonly used solution in root canal treatments, due to its low-
cost and its high antimicrobial activity against microorganisms that infect root canals. The asepsis
protocols drawn up by the Italian Society of Endodontics (SIE) recommend the use of a 5% NaOCl
and 80% ethanol disinfectant solution for 2min to minimize the risk of contamination of the root
canal system during endodontic treatments and for root canal disinfections (1). However, if this
solution comes into contact with adjacent tissues, can cause complications, with tissue reactions
resulting in life-threatening type I and IV hypersensitivity reactions (2,3). Due to its cytotoxic
characteristics, the effects of which are directly proportional to the concentration of NaOCI used,
rapid treatment must be carried out to prevent long-term sequelae (4, 5). In light of this, the aim of
this work was to evaluate the use of Thyme Essential Oil (TEO, Thymus vulgaris) in synergistic
combinations with NaOCI in order to reduce the concentrations of NaOCl in oral therapies, to
improve the antiseptic efficacy, and to reduce side effects.

The microbroth dilution method, validated by Vanegas et al. (6), was used to determine the
antimicrobial activity of TEO (9,28mg/mL) combined with NaOCI (1%), in the presence of organic
material (6% sheep blood) against reference strains, S. mutans (ATCC70061) and S. aureus
(ATCC43300). Based on previous data demonstrating the antibacterial efficacy of TEO after a few
minutes of contact (7), the activity of the compound (TEO and NaOCl) was evaluated against Gram
+ and Gram -, after Imin, 3min and Smin of contact with bacterial strains at room temperature
conditions. Aliquots of each suspension were diluted (ten-fold dilutions), cultured into Plate Count
Agar (PCA) plates and incubated at 37°C for 24h and 48h to monitor bacterial growth. The
combination of TEO and NaOCl has demonstrated total effectiveness in inhibiting microbial growth
even in the presence of organic material. Using NaOCI in combination with TEO would allow to
reduce the concentration of NaOCI currently used for dental procedures by at least 4 times. Our data



therefore demonstrates that essential oils may play a role in the development of new dental
treatments.
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