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Dear Sir,
The review by Fisher and Eugster [1] due to be published in Reproductive
Toxicology repeats the putative link between the essential oils of lavender and tea
tree and breast development stating:

ip
t

“Other examples of naturally occurring endocrine disruptors include lavender
oil, tea tree oil and fennel, all of which have been linked to breast

cr

development in prepubertal children presumably due to estrogenic effects.”

us

Here the authors have referred to the 2007 paper by Henley et al. [2]. They have
linked essential oils to endocrine disruption by referring to gynecomastia and/or to in

an

vitro estrogenic activity, without also referring to other studies that suggest

M

otherwise.

The review “summarizes the current understanding of the major environmental

ed

influences on pubertal timing, focusing on factors for which the most scientific
evidence exists” [1]. Knowledge in the field is growing steadily and recently

ce
pt

published data on lavender oil provide compelling evidence that lavender oil is not
estrogenic [3]. In this study, lavender oil at dosages of 20 or 100 mg/kg was not
active in a rat uterotrophic assay, the gold-standard in vivo assay, with no evidence

Ac

of estrogenic activity shown.

While tea tree oil has not yet been tested in vivo, in a report on the oil by the
European Commission’s Scientific Committee on Consumer Products (now the
Scientific Committee on Consumer Safety) [4], the committee commented:
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“Since the hormonal active ingredients of Tea Tree Oil were shown not to
penetrate the skin, the hypothesized correlation of the finding of 3 cases of
gynecomastia to the topical use of Tea Tree Oil is considered implausible.”
The implausibility of tea tree oil having any estrogenic effect is further supported by

ip
t

Tisserand’s review [5] of the estrogenic activity of clary sage in which he notes that
according to Anstead et al. [6] and Blair et al. [7] phenolic structure is important for

cr

estrogenicity, as is the presence of a second ring. This does not rule out other

us

mechanisms of xenoestrogenic action such as metabolic activation [8-10] or
epimutations after developmental exposure [11, 12]. However, none of this negates

an

the fact that a putative link [2] has been made and is being overstated and
perpetuated. Since the Henley et al. article was published, it has been cited more

M

than 170 times (Google Scholar, accessed 16 Sep 2013) to reference the estrogenic

additional data.

ed

or endocrine disrupting activity of lavender and/or tea tree oils without the benefit of

ce
pt

Case reports are a very useful means of identifying possible links between product
exposure and detrimental biological effects. However, they are not definitive in their
own right. The co-incidence of oil exposure and endocrine disruption, manifested as

Ac

breast development, has not been demonstrated to be causal. The cause of the prepubertal gynecomastia has not been identified and tea tree and lavender oils have
not been definitively identified as endocrine disrupting compounds. Both tea tree
(Melaleuca alternifolia) and lavender (Lavandula angustifolia) oils have a long history
of apparently safe use [13, 14].

3

Page 3 of 8

Tisserand has previously postulated [15] that phthalates may have contributed to the
endocrine effect noted by Henley et al. [2]. Tisserand [15] also noted:
“The composition of the essential oils tested is not given, nor is any other
information about them, apart from the supplier. Since they do not appear to

ip
t

be organically grown, biocide content is a possibility.”
Since no compositional data on the lavender or tea tree oils was provided in the

cr

original paper [2], the presence or absence of xenoestrogenic contaminants such as

us

plasticisers, pesticides or herbicides is unknown. Conclusions about the estrogenic
activity of the oils are not possible without these data. The absence of tea tree oil

an

exposure by two of the three reported cases [2] also argues against a causative role
for tea tree oil and a number of publications questioned the purported link between

M

gynecomastia and the two essential oils at the time [16-20].

development

of

ed

Any link, casual or causal, between lavender or tea tree oil product use and the
pre-pubertal

gynecomastia

has

public

health,

regulatory,

ce
pt

ecotoxicological and/or commercial consequences. It is worth considering that the
chemical constituents of lavender and tea tree essential oils are not unique to those
oils [21-23]. They are found in hundreds of other essential oils. If these two oils did

Ac

possess estrogenic activity, then it is likely that other essential oils would also have
estrogenic activity by virtue of the constituents they share with lavender and tea tree
oil. Each year thousands of tonnes of essential oils are ubiquitously ingested by and
applied to humans and other animals in products such as foods [24], beverages [25,
26], personal care products and pharmaceutical agents. Consequently, it is important
that the nature of any link between essential oils and endocrine disruption be
clarified. This may be achieved by continued research into the safety and efficacy of
4
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the oils funded by industry and independent sources combined with ongoing
surveillance of reports of adverse effects by industry and regulatory authorities.

Finally, a recent revisiting of the existing literature on the in vitro and in vivo

ip
t

estrogenic activity of essential oils has led one of the authors (CFC) to suggest an
alternative hypothesis. It may be that a large proportion of the in vitro results

cr

suggesting that essential oils and/or their components are estrogenic, are false

us

positive results. Commonly utilised disposable laboratory plasticware, such as the
96-well polystyrene plastic trays in which the tests for estrogenic activity are often

an

performed, contains many xenoestrogenic compounds including phthalates and
nonylphenols that may leach into the test system, especially in the presence of

M

essential oils which have solvent properties. The use of disposable laboratory
plasticware may be confounding the results, a phenomenon that has been reported

ed

in the past [27, 28]. This needs testing and it is worth noting that Henley et al. used

ce
pt

polystyrene plates (Korach, K, Personal Communication).

Closing remarks go to Fisher and Eugster [1] who rightly point out that more
research is “needed to address the question of what environmental factors affect

Ac

puberty and how we can best eliminate relevant exposures with the goal of
maximizing the health and well-being of today’s children and future generations to
come.”

Disclosure Statement
In the past, CF Carson has received research grants and/or consulting fees from the
Australian Government and/or from industry for research about essential oils. R
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Tisserand is a shareholder of First Natural Brands, which owns Tisserand
Aromatherapy. T Larkman is CEO of the Australian Tea Tree Industry Association
(ATTIA Ltd), an Australian based not-for-profit organisation formed in 1986 as the
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peak body to promote and represent the interests of the Australian tea tree industry.

6

Page 6 of 8

References

Ac

ce
pt

ed

M

an

us

cr

ip
t

[1] Fisher MM, Eugster EA. What is in our environment that effects puberty? Reprod Toxicol
2013;http://dx.doi.org/doi:10.1016/j.reprotox.2013.03.012.
[2] Henley DV, Lipson N, Korach KS, Bloch CA. Prepubertal gynecomastia linked to lavender and tea
tree oils. N Engl J Med 2007;356(5):479-85.
[3] Politano VT, McGinty D, Lewis EM, Hoberman AM, Christian MS, Diener RM, et al. Uterotrophic
assay of percutaneous lavender oil in immature female rats. Int J Toxicol 2013;32(2):123-9.
[4] Scientific Committee on Consumer Products. Opinion on tea tree oil. Report No. SCCP/1155/08.
2008. Available from:
http://ec.europa.eu/health/archive/ph_risk/committees/04_sccp/docs/sccp_o_160.pdf.
[5] Tisserand R. Is clary sage oil estrogenic? 2010. Available from:
http://roberttisserand.com/2010/04/is-clary-sage-oil-estrogenic/.
[6] Anstead GM, Carlson KE, Katzenellenbogen JA. The estradiol pharmacophore: ligand structureestrogen receptor binding affinity relationships and a model for the receptor binding site.
Steroids 1997;62(3):268-303.
[7] Blair RM, Fang H, Branham WS, Hass BS, Dial SL, Moland CL, et al. The estrogen receptor relative
binding affinities of 188 natural and xenochemicals: structural diversity of ligands. Toxicol Sci
2000;54(1):138-53.
[8] Routledge EJ, Sumpter JP. Estrogenic activity of surfactants and some of their degradation
products assessed using a recombinant yeast screen. Environ Toxicol Chem 1996;15(3):2418.
[9] Mueller SO. Xenoestrogens: mechanisms of action and detection methods. Anal Bioanal Chem
2004;378(3):582-7.
[10] Rotroff DM, Dix DJ, Houck KA, Knudsen TB, Martin MT, McLaurin KW, et al. Using in vitro high
throughput screening assays to identify potential endocrine-disrupting chemicals. Environ
Health Perspect 2013;121(1):7-14.
[11] Zama AM, Uzumcu M. Epigenetic effects of endocrine-disrupting chemicals on female
reproduction: an ovarian perspective. Front Neuroendocrinol 2010;31(4):420-39.
[12] Manikkam M, Tracey R, Guerrero-Bosagna C, Skinner MK. Plastics derived endocrine disruptors
(BPA, DEHP and DBP) induce epigenetic transgenerational inheritance of obesity,
reproductive disease and sperm epimutations. PLoS ONE 2013;8(1):e55387.
[13] Hammer KA, Carson CF, Riley TV, Nielsen JB. A review of the toxicity of Melaleuca alternifolia
(tea tree) oil. Food Chem Toxicol 2006;44(5):616-25.
[14] Carson CF, Hammer KA, Nielsen JB. Efficacy and safety of tea tree and other oils. In: Walters KA,
Roberts MS, editors. Dermatologic, Cosmeceutic, and Cosmetic Development: Therapeutic
and Novel Approaches. New York: CRC Press; 2007. p. 437-52.
[15] Tisserand R. Neither lavender oil nor tea tree oil can be linked to breast growth in young boys.
2008. Available from:
http://www.roberttisserand.com/articles/TeaTreeAndLavenderNotLinkedToGynecomastia.p
df.
[16] Lawrence BM. Estrogenic activity in lavender and tea tree oils. Part I. Perfum Flavor
2007;32(5):20-5.
[17] Lawrence BM. Estrogenic activity in lavender and tea tree oils. Part II. Perfum Flavor
2007;32(6):14-20.
[18] Kalyan S. Prepubertal gynecomastia linked to lavender and tea tree oils. N Engl J Med
2007;356(24):2542.
[19] Kemper KJ, Romm AJ, Gardiner P. Prepubertal gynecomastia linked to lavender and tea tree oils.
N Engl J Med 2007;356(24):2541-2.
7

Page 7 of 8

Ac

ce
pt

ed

M

an

us

cr

ip
t

[20] Kurtz JL. Prepubertal gynecomastia linked to lavender and tea tree oils. N Engl J Med
2007;356(24):2542-3.
[21] Carson CF, Hammer KA. Chemistry and bioactivity of essential oils. In: Thormar H, editor. Lipids
and Essential Oils as Antimicrobial Agents. Singapore: John Wiley & Sons; 2011. p. 203-38.
[22] Brophy JJ, Davies NW, Southwell IA, Stiff IA, Williams LR. Gas chromatographic quality control
for oil of Melaleuca terpinen-4-ol type (Australian tea tree). Journal of Agricultural and Food
Chemistry 1989;371330-5.
[23] Cavanagh HMA, Wilkinson JM. Biological activities of lavender essential oil. Phytother Res
2002;16(4):301-8.
[24] Franz C, Baser KHC, Windisch W. Essential oils and aromatic plants in animal feeding–a
European perspective. A review. Flavour and Fragrance Journal 2010;25(5):327-40.
[25] Tonutti I, Liddle P. Aromatic plants in alcoholic beverages. A review. Flavour and Fragrance
Journal 2010;25(5):341-50.
[26] Anli RE, Bayram M. Traditional aniseed-flavored spirit drinks. Food Reviews International
2010;26(3):246-69.
[27] Soto AM, Justicia H, Wray JW, Sonnenschein C. p-Nonyl-phenol: an estrogenic xenobiotic
released from" modified" polystyrene. Environ Health Perspect 1991;92167-73.
[28] Ishikawa T, Takano K, Fujita T, Igarashi T, Miura M, Hata K. Estrogenic impurities in labware. Nat
Biotechnol 2001;19(9):812.

8

Page 8 of 8

