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THYMOL
Chemical Family: Phenol
Molecular formula: C10H14O
Aroma: spicy-herbal, slightly medicinal odor reminiscent of thyme
Taste: pungent, caustic; sweet, medicinal, spicy1

Research
Thymol has exhibited the following activity:
•

potent antioxidant and anti-inflammatory activity2,3

•

neuroprotective4

•

antioxidant5

•

wound healing and anti-inflammatory activity6

•

antispasmodic activity and bronchial secretomotoric (respiratory clearance) effects7

•

local analgesic and antinociceptive activity8,9

•

potent antibacterial activity10

•

cognitive-enhancing activity11

•

effective antimicrobial against oral pathogens12 - Think about Listerine, its active ingredients are
the essential oil components: thymol, eucalyptol, menthol, and methyl salicylate.

•

potent antifungal against molds in damp dwellings - Essential oil of thyme and thymol could be
used for disinfection of moldy walls in the dwellings in low concentration.13

Essential Oils
Essential oils rich in thymol:
• Thyme ct. thymol (Thymus vulgaris): thymol (30-50%)
• Monarda (Monarda fistulosa): thymol (55+%)
• Monarda (Monarda didyma): thymol (55+%)
• Ajowan (Trachyspermum ammi): thymol (35-87.75%) and carvacrol (11.17%)14,15
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Pharmacology of Thymol
Thyme enjoys centuries-old prestige as potent medicine. Widely regarded as the most significant
constituent in the thyme species, thymol has been found to exert numerous pharmacological
effects. Affectionately known by acolytes of chemical nomenclature as 2-isopropyl-5-methylphenol,
thymol is a colorless crystalline monoterpene phenol with antioxidant, free radical scavenging, antiinflammatory, analgesic, antispasmodic, antibacterial, antifungal, antiseptic, and antitumor activities.

Thymol’s expedient biochemical actions are attributed to the following mechanisms:
• Anti-inflammatory activity via the inhibition of cytokine recruitment.
• Antioxidant activity via free radical scavenging, enhancement of endogenous enzymatic and
non-enzymatic antioxidants, and chelation of metal ions.
• Antihyperlipidemic activity via increasing HDL cholesterol and decreasing LDL cholesterol in
the circulation, membrane stabilization, and maintenance of ionic homeostasis.
On a molecular level, the pharmacological properties of thymol are largely ascribed to its phenolic
hydroxyl group. There are numerous reports in the literature that phenols negate the deleterious
effects of free radicals by directly neutralizing them, as well as by augmenting endogenous
antioxidant activity. Thymol has specifically been found in increase the activities of endogenous
antioxidants superoxide dismutase (SOD), catalase, glutathione peroxidase (GPx), glutathione-Stransferase (GST), and the non-enzymatic antioxidants vitamin C, vitamin E and reduced glutathione
(GSH).
Following oral administration and degradation in the stomach/intestine thymol is rapidly absorbed,
likely in the upper component of the gut. It is readily metabolized to thymol sulfate; free thymol is
generally undetectable in human plasma. Thymol sulfate is measurable in the blood 20 minutes
after oral ingestion, with the maximum concentration (Tmax) achieved at 30 min. Thymol conjugates
are slowly eliminated in urine via the kidneys within 24 hours.
Thymol metabolites have been found in the liver, lungs, kidneys, and muscles. These were
measured at higher concentrations in the mucosa and inner contents of the intestines, indicating
partial absorption. Correspondingly, the bioavailability of thymol was only 16%, as measured by
plasma thymol sulfate. Thymol is considered to be safe, with negligible toxicity.16

© Jade Shutes

-3-

A ROMA TICSTUDIES.C OM

C o m p one n t: Thy m o l

References
1

National Center for Biotechnology Information (2020). PubChem Compound Summary for CID 6989, Thymol.
Retrieved October 26, 2020 from https://pubchem.ncbi.nlm.nih.gov/compound/Thymol.
2

Braga, P.C., Dal Sasso, M., Culici, M., Galastri, L., Marceca, M.T., Guffanti, E.E.(2006). Antioxidant potential of
thymol determined by chemiluminescence inhibition in human neutrophils and cell-free systems. Pharmacology,
76(2), 61-8. https://doi.org/10.1159/000089719
3

Javed, H., Azimullah, S., Meeran, M., Ansari, S. A., & Ojha, S. (2019). Neuroprotective Effects of Thymol, a
Dietary Monoterpene Against Dopaminergic Neurodegeneration in Rotenone-Induced Rat Model of Parkinson's
Disease. International journal of molecular sciences, 20(7), 1538. https://doi.org/10.3390/ijms20071538
4

IBID

5

Aazza, S., Lyoussi, B., & Miguel, M. G. (2011). Antioxidant and antiacetylcholinesterase activities of some
commercial essential oils and their major compounds. Molecules (Basel, Switzerland), 16(9), 7672–7690.
https://doi.org/10.3390/molecules16097672
6

Riella, K.R., Marinho, R.R., Santos, J.S., Pereira-Filho, R.N., Cardoso, J.C., Albuquerque-Junior, R.L.,
Thomazzi, S.M. (2012). Anti-inflammatory and cicatrizing activities of thymol, a monoterpene of the essential oil
from Lippia gracilis, in rodents. Journal of ethnopharmacology, 143(2), 656-63. doi: 10.1016/j.jep.2012.07.028.
Retrieved from: https://core.ac.uk/download/pdf/82490140.pdf
7

Begrow, F., Engelbertz, J., Feistel, B., Lehnfeld, R., Bauer, K., Verspohl, E. J. (2010). Impact of thymol in
thyme extracts on their antispasmodic action and ciliary clearance. Planta medica, 76(4), 311-318. DOI:
10.1055/s-0029-1186179
8

Haeseler, G., Maue, D., Grosskreutz, J., Bufler, J, Nentwig, B, Piepenbrock, S., Dengler, R., Leuwer M. (2002)
Voltage-dependent block of neuronal and skeletal muscle sodium channels by thymol and menthol. European
journal of anaesthesiology, 19(8), 571-9. https://doi.org/10.1017/S0265021502000923
9

Angeles-López, G., Pérez-Vásquez, A., Hernández-Luis, F., Déciga-Campos, M., Bye, R., Linares, E., & Mata,
R. (2010). Antinociceptive effect of extracts and compounds from Hofmeisteria schaffneri. Journal of
ethnopharmacology, 131(2), 425–432. https://doi.org/10.1016/j.jep.2010.07.009
10

Bassole, I. H. N., Lamien-Meda, A., Bayala, B., Tirogo, S., Franz, C., Novak, J., Neble, R. C., Hama Dicko, M.
(2010). Composition and Antimicrobial Activities of Lippia multiflora Moldenke, Mentha x piperita L. and Ocimum
basilicum L. essential oils and their major monoterpene alcohols alone and in combination. Molecules, 15(11),
7825-7839. doi: 10.3390/molecules15117825 Retrieved from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6259307/
11

Azizi, Z., Ebrahimi, S., Saadatfar, E., Kamalinejad, M., Majlessi, N. (2012). Cognitive-enhancing activity of
thymol and carvacrol in two rat models of dementia. Behavioural pharmacology, 23(3), 241-9. doi:
10.1097/FBP.0b013e3283534301
12

Botelho, M.A., Nogueira, N.A., Bastos, G.M., Fonseca, S.G., Lemos, T.L., Matos, F.J., Montenegro, D.,
Heukelbach, J., Rao, V.S., Brito, G.A. (2007). Antimicrobial activity of the essential oil from Lippia sidoides,
carvacrol and thymol against oral pathogens. Brazilian journal of medical and biological research, 40(3), 349-56.
DOI: 10.1590/s0100-879x2007000300010 Retrieved from:
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-879X2007000300010&lng=en&nrm=iso&tlng=en

© Jade Shutes

-4-

A ROMA TICSTUDIES.C OM

C o m p one n t: Thy m o l

13

Segvic Klaric, M., Kosalec, I., Mastelic, J., Pieckova, E., Pepeljnak, S. (2007). Antifungal activity of thyme
(Thymus vulgaris L.) essential oil and thymol against moulds from damp dwellings. Letters in applied
microbiology, 44(1), 36-42. https://doi.org/10.1111/j.1472-765X.2006.02032.x
14

Bairwa, R., Sodha, R. S., & Rajawat, B. S. (2012). Trachyspermum ammi. Pharmacognosy reviews, 6(11), 5660.
15

Chahal, K.K., Dhaiwal, K., Kumar, A., Kataria, D., Singla, N. (2017). Chemical composition of Trachyspermum
ammi L. and its biological properties: A review. Journal of pharmacognosy and phytochemistry, 6(3), 131-140.
16

Nagoor Meeran, M. F., Javed, H., Al Taee, H., Azimullah, S., & Ojha, S. K. (2017). Pharmacological Properties
and Molecular Mechanisms of Thymol: Prospects for Its Therapeutic Potential and Pharmaceutical
Development. Frontiers in pharmacology, 8, 380. https://doi.org/10.3389/fphar.2017.00380

© Jade Shutes

-5-

A ROMA TICSTUDIES.C OM

