Review

A review of applications of tea tree oil in dermatology
Nader Pazyar, MD, Reza Yaghoobi, MD, Nooshin Bagherani, MD, and
Afshin Kazerouni, MD

Department of Dermatology,
Jundishapur University of Medical
Sciences, Ahvaz, Iran
Correspondence
Nader Pazyar, MD
Department of Dermatology
Imam Khomeini Hospital
Azadegan Street
Ahvaz 6193673166
Iran
E-mail: dr.pazyar@gmail.com

Abstract
Tea tree oil (TTO) is an essential oil, steam-distilled from the Australian native plant,
Melaleuca alternifolia. It has a minimum content of terpinen-4-ol and a maximum content of
1, 8-cineole. Terpinen-4-ol is a major TTO component which exhibits strong antimicrobial
and anti-inflammatory properties. Tea tree oil exerts antioxidant activity and has been
reported to have broad-spectrum antimicrobial activity against bacterial, viral, fungal, and
protozoal infections affecting skin and mucosa. Several studies have suggested the uses
of TTO for the treatment of acne vulgaris, seborrheic dermatitis, and chronic gingivitis. It
also accelerates the wound healing process and exhibits anti-skin cancer activity. This
review opens up new horizons for dermatologists in the use of this herbal agent.
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Introduction
Essential oils are distilled from vegetable materials and
are considered to be alternative medicines. For thousands
of years, these oils have been used to treat diseases.1 Topical administration of essential oils is associated with
rapid absorption from the skin into the bloodstream
within 10–30 minutes.2
Tea tree oil (TTO) is an essential oil that is obtained
by steam distillation of the leaves and terminal branches
of Melaleuca alternifolia (Myrtales: Myrtaceae) in the
states of New South Wales and Queensland in Australia.3
Notably, TTO (melaleuca oil) has been demonstrated to
be effective in a variety of skin infections and plays a role
in the management of inflammatory/immune disorders
affecting the skin. In addition, it is an antioxidant4 and
anti-skin cancer agent.5
The aim of this article is to gather and summarize the
findings of in vivo, in vitro, and clinical studies on the
use of TTO in dermatology. This article offers dermatologists valid and useful information about the use of TTO
in clinical practice and will open the door to novel agents
in dermatology.
Materials and methods
Extensive searches of the literature in two databases (PubMed
784

and ISI Web of Knowledge) were carried out, following the
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methodology described by Liberati et al.6 This produced a final
total of 47 references. Searches were limited to articles
published in English from 1990 to February 2011. The main
search terms were “tea tree oil” and “dermatology” and
equivalent expressions. Figure 1 presents a flow diagram of the
search.

Results
Bioactive constituents and chemotypes

Tea tree oil contains almost 100 components, the
majority of which are monoterpenes and related
alcohols.7 It has a minimum content of 30% of terpinen4-ol and a maximum content of 15% of 1,8-cineole.
Terpinen-4-ol is a major TTO component and exhibits
strong antimicrobial and anti-inflammatory properties,
whereas 1,8-cineole is probably an undesirable allergen
in TTO products.8 Storage of TTO changes its gradients; it increases the level of cymene and decreases the
level of terpinene. Tea tree oil has six chemotypes,
which are oils with different chemical compositions.
These include a terpinen-4-ol chemotype, a terpinolene
chemotype, and four 1,8-cineole chemotypes.9 Adverse
reactions to TTO diminish with minimization of
1,8-cineole content because the level of 1,8-cineole
usually inverts the proportion of terpinen-4-ol. In
commercial production, TTO is prepared as a terpinen4-ol chemotype.10
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Figure 1 Flow diagram of study selection

Adverse effects

Tea tree oil can be potentially toxic if it is ingested at
higher doses. Oral poisoning in children and adults has
been observed, but patients respond to supportive therapy
without apparent sequelae. No human deaths caused by
TTO have been reported in the literature.11 Topical
application of TTO can cause adverse reactions at higher
concentrations. Adverse effects including skin irritation,
allergic contact dermatitis, systemic contact dermatitis,
linear immunoglobulin A disease, erythema multiformelike reactions, systemic hypersensitivity reactions, and
idiopathic male prepubertal gynecomastia have been
reported in parallel with increased use of TTO.12,13 It is
noteworthy that TTO and its components are not
genotoxic.11
Mechanism of action

It is notable that terpinen-4-ol is able to reduce the
production of tumor necrosis factor (TNF), interleukin-1
(IL-1), IL-8, IL-10, and prostaglandin E2. In addition, the water-soluble fractions of TTO, terpinen-4-ol
and a-terpineol, suppress superoxide production by
monocytes but not by neutrophils of oxygen species.
Additionally, terpinen-4-ol, but not 1,8-cineole or
a-terpineol, modulates vasodilation and plasma extravasation.10
Dermatologic applications of TTO

Antioxidant activity
Tea tree oil may be a good alternative antioxidant.
Inherent antioxidants (i.e. a-terpinene, a-terpinolene, and
c-terpinene) in crude TTO have been separated. Their
antioxidant activities can be ranked in the following
order: a-terpinene > a-terpinolene > c-terpinene.14
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Regulation of wheal and flare
A study conducted by Khalil et al.15 on rat skin indicated
that 1,8-cineole, representing 2% of TTO, decreased
vascular changes induced by sensory neuropeptides.
Terpinen-4-ol (approximately 40% of TTO) reduced
substance P-induced microvascular changes and protein
extravasation by a direct nitric oxide-mediated effect on
the microvasculature, without sensory nerve involvement.
By contrast, topical application of TTO, particularly
terpinen-4-ol, has been shown to regulate wheal and flare
by reducing the histamine-induced edema often associated
with type 1 allergic immediate hypersensitivities.15–17
Antibacterial activity
Terpinen-4-ol is a potent agent against methicillinresistant Staphylococcus aureus (MRSA) and coagulasenegative staphylococcus (CoNS). A study showed that
TTO used at a 10% concentration has effects comparable
with those of topical mupirocin against the bacterium
S. aureus. At this concentration, no resistance has been
detected; however, it can occur at lower percentages.18 In
addition, washing with 5% TTO is effective in removing
MRSA from the skin.19
The introduction of a solubilizer to a system containing
TTO leads to a substantial increase in the bacteriostatic
activity of the TTO. A combination of 0.5% TTO, 5%
solubilizer, and 0.3% synthetic preservative ensures the
microbiologic stability of soft body balm in accordance
with American European Pharmacopoeia (AEP) criteria.20
Tea tree oil is also effective against oral bacteria. Mouth
washing with TTO reduces the amount of plaque that
develops in the oral cavity.21
Antiviral activity
Schnitzler et al.22 demonstrated that TTO has potent
virucidal activity against herpes simplex virus 1 (HSV-1)
and HSV-2 and affects the virus before or during adsorption, not after penetration into the host cell. Additionally,
a randomized, placebo-controlled trial demonstrated that
TTO may be a potentially cheaper alternative for the
treatment of recurrent herpes labialis. It is acceptable to
patients and possesses little threat of inducing resistance
to systemic antiviral agents.23 Tea tree oil has been
shown to be efficient in the treatment of hand warts
caused by human papillomavirus (HPV), facilitating the
complete re-epithelialization of infected areas.24
Antifungal activity
Tea tree oil is able to kill candida in vitro.25 A doubleblinded randomized controlled trial (RCT) with 25% and
50% TTO showed a marked clinical response to TTO in
the treatment of interdigital tinea pedis.26 Additionally, it
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has been demonstrated that 2% butenafine hydrochloride
and 5% TTO cure 80% of patients with toenail
onychomycosis with no occurrence of relapse.27 In
another multicenter RCT, patients with distal subungual
onychomycosis were treated with 100% topical TTO
for six months. This therapy resulted in improved nail
appearance and symptomatology.28 Tea tree oil is also
active against Madueralla mycetomatis in vitro and can
be a useful agent in the treatment of eumycetoma because
the prime component of TTO can easily penetrate the
skin.29
Antiprotozoal activity
Two studies revealed that the application of TTO causes
a 50% reduction in the growth of Leishmania major and
Trypanosoma brucei.30 Additionally, TTO can be effective against Trichomonas vaginalis.10
A simple in vitro analysis indicated that no mites of
Sarcoptes scabiei var. hominis survived three hours of
exposure to 5% TTO.31 A similar study showed the
application of 5% TTO and the action of its active component, terpinen-4-ol, to be highly effective in reducing
survival time in Sa. scabiei var. hominis.32 Tea tree oil
has been added to several preparations as an alternative
treatment for head lice infestations. It is hypothesized that
the insecticidal characteristic of TTO is attributable to its
anticholinesterase activity.33 One study demonstrated the
high efficacy of TTO and lavender oil on subjects with
live head lice and indicated that TTO can be used as an
alternative to pyrethrin-based products.34 Demodex is
resistant to a wide range of antiseptic agents. A retrospective review of clinical studies demonstrated that an eyelid
scrub with TTO can effectively eradicate eyelid demodex
and improve demodicisosis.35 Another study found that a
weekly lid scrub with 50% TTO and a daily lid scrub
with tea tree shampoo can be effective in eradicating eyelid demodex.36
Acne vulgaris
Antibiotics which inhibit the growth of Propionibacterium are the standard treatment for acne vulgaris, but
the emergence of antibiotic-resistant strains is problematic. Tea tree oil has been shown to have broadspectrum antimicrobial and anti-inflammatory properties
in vitro. These effects have formed the basis of its use in
acne treatment.37 Tea tree oil preparations are extensively used as topical treatments for the control of skin
bacteria involved in acne.38 Various studies have suggested the use of 5% TTO in the treatment of acne vulgaris and have shown the efficacy of TTO gel against
P. acnes. Bassett and colleagues conducted a single-blind
RCT in 124 patients to evaluate the efficacy and tolerability of 5% TTO gel in the treatment of mild to
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moderate acne in comparison with 5% benzoyl peroxide
lotion.39 They demonstrated that both 5% TTO and
5% benzoyl peroxide significantly ameliorate acne
lesions by decreasing inflammatory and non-inflammatory
elements (open and closed comedones), although
the onset of effect in the case of TTO was slower.
Encouragingly, fewer side effects were observed in
patients treated with TTO. Lesions markedly improved
after three months with both preparations without
differences between the two therapies.39 Another doubleblind RCT was performed in 60 patients (age range:
15–25 years) with mild to moderate facial acne vulgaris.37
They were followed every 15 days for 45 days. Treatment responses were evaluated by total lesion counts
(TLCs) and scores on the acne severity index (ASI). A
significant difference was observed between TTO gel
and placebo in outcomes based on TLCs and ASI scores.
Tea tree oil gel proved to be 3.55 times and 5.75 times
more effective than placebo in lowering TLCs and ASI
scores, respectively. This study demonstrated that topical
5% TTO is effective in the treatment of mild to moderate acne vulgaris.37
Seborrheic dermatitis
Seborrheic dermatitis is a common clinical conundrum of
the skin, affecting 3–5% of the population. It is considered a superficial fungal skin disorder, occurring in areas
rich in sebaceous glands. The exact etiopathogenesis of
seborrheic dermatitis is unclear; however, colonization by
Malassezia furfur and an inflammatory response to this
lipophilic yeast may play a role in its etiology. Several
studies have revealed that TTO exerts antifungal activity
against Malassezia species, which may be of benefit in the
treatment of seborrheic dermatitis.40,41 Satchell et al.42
performed a randomized, single-blind, parallel-group
study in 126 patients aged  14 years to investigate the
efficacy and tolerability of 5% TTO and placebo, respectively, in mild to moderate dandruff. Patients were randomized to receive either 5% TTO shampoo or placebo,
each of which was used daily for four weeks. The group
using 5% TTO shampoo showed a 41% improvement,
whereas the placebo group showed an improvement of
11%. There were no adverse effects. This study illustrated
that 5% TTO appears to be useful and is well tolerated
in the treatment of dandruff.42
Wound healing
There is evidence for the influence of essential oils
in wound healing and their potential application in
clinical practice.43 Tea tree oil hydrogel seems to be
effective in cooling burn wounds and increasing the
rate of wound healing in both immediate and delayed
applications.44
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Anti-tumor activity
It has been proposed that the effect of TTO on tumor
cells is mediated by its induction of a reorganization of
the lipid architecture of plasma membrane.45 Topical
10% TTO/dimethyl sulfoxide (DMSO) has been shown
to significantly retard the growth of subcutaneous
melanomas.5 Bozzuto et al.46 demonstrated that TTO is
capable of inhibiting the growth of melanoma cells and
overcoming multidrug resistance. Tea tree oil and its
main active component, terpinen-4-ol, can also interfere
with the migration and invasion processes of drugsensitive and drug-resistant melanoma cells.
Chronic gingivitis
The anti-inflammatory properties of TTO can be
exploited in the topical application of gel containing
TTO to inflamed gingival tissues. Interestingly, TTO may
be a useful non-toxic adjunct to chemotherapeutic periodontal therapy.47
Discussion
A review of the medical literature demonstrates growing
interest in the use of non-conventional, non-prescription
natural medicine. There is also an acknowledged necessity
to find new approaches to the therapy of skin diseases.
Tea tree oil could play an important role in the treatment
of dermatologic diseases if dermatologists realize the valuable applications of this herbal agent. This is the first

Properties of tea tree oil

• Antioxidant activity
• Antibacterial activity
• Antiviral activity
• Antifungal activity
• Antiprotozoal activity
• Anti-tumor activity
Dermatologic applications

• Regulation of wheal
• Acne vulgaris treatment
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review of the medical literature to summarize the various
applications of TTO in dermatology (Fig. 2).
In some conditions, various TTO compounds have
different efficacy profiles. For example, terpinen-4-ol is
a major TTO component and exhibits strong antiinflammatory, antimicrobial, and anti-tumor properties,
whereas 1, 8-cineole is probably an undesirable allergen in
TTO products. The anti-inflammatory activity of TTO is
mediated through the reduction of TNF, IL-1, IL-8, prostaglandin E, and monocyte superoxidase.10 Topical TTO
may regulate wheal and flare by reducing histamineinduced edema.
Tea tree oil may be a good alternative antioxidant. Its
antioxidant activity reflects the properties of a-terpinene,
a-terpinolene, and c-terpinene.14
A paradigm shift in the therapy of infectious diseases is
required to prevent antibiotic prescription. Alternative
therapies are viewed favorably by many patients because
their conditions are often not resolved by conventional
therapy and because patients perceive alternative therapies as having less detrimental side effects.
Tea tree oil products have been proven to be as effective as conventional treatments in the control of cutaneous bacterial infections in MRSA.18,19 Additionally, the
efficacy of the TTO component terpinen-4-ol in the treatment of viral, fungal, and protozoal infections has been
identified.
Tea tree oil is noteworthy in the treatment of acne vulgaris37–39 and acts in anti-inflammatory and antibacterial
capacities simultaneously. The broad-spectrum antibacterial activity of TTO means that it can be evaluated in
cases of acne vulgaris that are resistant to conventional
treatments. In addition, TTO can be considered to be safe
in pregnancy as there are, to date, no reports of its teratogenicity.
Interestingly, seborrheic dermatitis responds well to
TTO because the oil’s antifungal properties are effective
against Malassezia yeasts, the underlying factor in
dandruff.40–42
The anti-tumor activity of TTO can mainly be attributed to its active component, terpinen-4-ol, which interferes with the growth, migration, and invasion processes
of drug-sensitive and drug-resistant melanoma cells.5,45,46
In conditions for which TTO treatment is of benefit,
further research is necessary to establish guidelines for its
application, preparations, and therapeutic indices.

• Seborrheic dermatitis treatment
• Wound healing

Questions (answers on page 790)

• Chronic gingivitis treatment

1. How is tea tree oil obtained?
a) Steam distillation of the leaves
b) Soaking dry leaves in alcohol
c) Soaking dry roots in alcohol

Figure 2 Properties and dermatologic applications of tea

tree oil
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d) Boiling the roots
2. The major ingredient of tea tree oil is:
a) Terpene
b) Polyphenole
c) Starch
d) Cineol
3. How does the storage of tea tree oil change its
ingredients?
a) It increases terpinene
b) It decreases cymene
c) It decreases terpinene and increases cymene
d) It increases cymene and terpinene
4. Which of the following actions is not a mechanism
of tea tree oil?
a) Inhibition of tumor necrosis factor-a
b) Inhibition of interleukin-1, IL-8 and IL-10
c) Inhibition of prostaglandin E2
d) Inhibition of leukoterin D
5. The following statements on the effect of TTO are
correct except?
a) It is genotoxic
b) It has anti-inflammatory properties
c) It supports wound healing
d) It has anti-melanoma properties
6. Which of the following diseases is not considered to
respond to tea tree oil?
a) Skin melanoma
b) Atopic dermatitis
c) Seborrheic dermatitis
d) Acne vulgaris
7. Tea tree oil does not have which of these properties?
a) Antioxidant
b) Anti-acne
c) Anti-keloid
d) Anti-tumoral
8. In which stage can tea tree oil interfere with
melanoma cells?
a) Migration
b) Growth
c) Invasion
d) All of the above
9. Which of the following is not an antimicrobial effect
of tea tree oil?
a) Antifungal
b) Antibacterial
c) Antiviral
d) Antimycobacterial
10. Which of the following is not a sign of an adverse
reaction to tea tree oil?
a) Skin irritation
b) Stevens–Johnson syndrome
c) Id reaction
d) Erythema multiforme-like reaction
International Journal of Dermatology 2013, 52, 784–790
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Answer key
1. a
2. a
3. c
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4.
5.
6.
7.
8.
9.
10.

d
a
b
c
d
d
b
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