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CLINICAL REVIEW

In recent years there has been a push for more natural medicine, 
attributed to the rise of the Internet and easy accessibility to 
information and misinformation. Unfounded claims leading to the 
antivaccination and anti–Big Pharma movements have caused 
patients to seek control over their own health care. Simple ingredi-
ent names and lack of larger “scary-sounding” chemicals also have 
attributed to this shift. The perceived benefits of essential oils are 
the lack of a prescription needed to obtain them and the guise 
that natural is better for the body. The dangers in these thought 
processes are the lack of prescriber supervision and the many 
natural chemicals that can be toxic to humans whether consumed 
or topically applied. However, recent interest in some of these 
ancient medicines has prompted research into unfounded health 
claims and has unearthed some potential for legitimacy and future 
treatment options.
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What Are Essential Oils? 
Essential oils are aromatic volatile oils produced by 
medicinal plants that give them their distinct flavors 
and aromas. They are extracted using a variety of differ-
ent techniques, such as microwave-assisted extraction, 
headspace extraction, and the most commonly employed 
hydrodistillation.1 Different parts of the plant are used 
for the specific oils; the shoots and leaves of Origanum  
vulgare are used for oregano oil, whereas the skins of 
Citrus limonum are used for lemon oil.2 Historically, essen-
tial oils have been used for cooking, food preservation, 
perfume, and medicine.3,4 

Historical Uses for Essential Oils
Essential oils and their intact medicinal plants were 
among the first medicines widely available to the ancient 
world. The Ancient Greeks used topical and oral oregano 
as a cure-all for ailments including wounds, sore muscles, 
and diarrhea. Because of its use as a cure-all medicine, it 
remains a popular folk remedy in parts of Europe today.3 
Lavender also has a long history of being a cure-all plant 
and oil. Some of the many claims behind this flower 
include treatment of burns, insect bites, parasites, muscle 
spasms, nausea, and anxiety/depression.5 With an exten-
sive list of historical uses, many essential oils are being 
researched to determine if their acclaimed qualities have 
quantifiable properties. 

Science Behind the Belief 
In vitro experiments with oregano (O vulgare) have dem-
onstrated notable antifungal and antimicrobial effects.6 
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PRACTICE POINTS
•	 �Essential oils are a rising trend of nonprescribed topi-

cal supplements used by patients to self-treat.
•	 �Research into historically medicinal essential oils may 

unlock treatment opportunities in the near future.
•	 �Keeping an open-minded line of communication is 

critical for divulgence of potential home remedies that 
could be causing patients harm.

•	 �Understanding the mindset of the essential oil– 
using community is key to building trust and  
treating these patients who are often distrusting of 
Western medicine.
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Gas chromatographic analysis of the oil shows much of 
it is composed of phenolic monoterpenes, such as thymol 
and carvacrol. They exhibit strong antifungal effects with a 
slightly stronger effect on the dermatophyte Trichophyton 
rubrum over other yeast species such as Candida.7,8 The 
full effect of the monoterpenes on fungi is not completely 
understood, but early data show it has a strong affinity for 
the ergosterol used in the cell-wall synthesis. Other effects 
demonstrated in in vitro studies include the ability to block 
drug efflux pumps, biofilm formation, cellular communica-
tion among bacteria, and mycotoxin production.9

A double-blind, randomized trial by Akhondzadeh et al10 
demonstrated lavender (Lavandula officinalis) to have a 
mild antidepressant quality but a noticeably more potent 
effect when combined with imipramine. The effects of  
the lavender with imipramine were stronger and  
provided earlier improvement than imipramine alone 
for treatment of mild to moderate depression. The team  
concluded that lavender may be an effective adjunct 
therapy in treating depression.10

In a study by Mori et al,11 full-thickness circular wounds 
were made in rats and treated with either lavender oil  
(L officinalis), nothing, or a control oil. With the lavender oil 
being at only 1% solution, the wounds treated with laven-
der oil demonstrated earlier closure than the other 2 groups 
of wounds, where no major difference was noted. On cel-
lular analysis, it was seen that the lavender had increased 
the rate of granulation as well as expression of types I and  
III collagen. The most striking result was the large expres-
sion of transforming growth factor β seen in the lavender 
group compared to the others. The final thoughts on 
this experiment were that lavender may provide new 
approaches to wound care in the future.11 

Potential Problems With Purity
One major concern raised about essential oils is their 
purity and the fidelity of their chemical composition. 

The specific aromatic chemicals in each essential oil are 
maintained for each species, but the proportions of each 
change even with the time of year.12 Gas chromatograph 
analysis of the same oil distilled with different techniques 
showed that the proportions of aromatic chemicals varied 
with technique. However, the major constituents of the 
oil remained present in large quantities, just at different 
percentages.1 Even using the same distillation technique 
for different time periods can greatly affect the yield and 
composition of the oil. Although the percentage of each 
aromatic compound can be affected by distillation times, 
the antioxidant and antimicrobial effects of the oil remain 
constant regardless of these variables.2 There is clearly a 
lack in standardization in essential oil production, which 
may not be an issue for its use in complementary medi-
cine if its properties are maintained regardless.

Safety Concerns and Regulations 
With essential oils being a natural cure for everyday ail-
ments, some people are turning first to oils for every 
cut and bruise. The danger in these natural cures is that 
essential oils can cause several types of dermatitis and 
allergic reactions. The development of allergies to essen-
tial oils is at an even higher risk, considering people fre-
quently put them on wounds and rashes where the skin 
barrier is already weakened. Many essential oils fall into 
the fragrance category in patch tests, negating the widely 
circulating blogger and online reports that essential oils 
cannot cause allergies. 

Some of the oils, although regarded safe by the US 
Food and Drug Administration for consumption, can 
cause dermatitis from simple contact or with sun expo-
sure.13 Members of the citrus family are notorious for the 
phytophotodermatitis reaction, which can leave hyper-
pigmented scarring after exposure of the oils to sunlight.14 
Most companies that sell essential oils are aware of this 
reaction and include it in the warning labels. 

Overview of Common Dermatology-Related Essential Oils

Essential Oil Uses Adverse Outcomes

Lavender Antidepressant, wound healing Emmenagogue effects, allergic or  
contact dermatitis

Lemon Antimicrobial, antioxidant18 Phytophotodermatitis, contact dermatitis 

Myrrh Anticancer19 Emmenagogue effects, abortifacient

Nutmeg Anti-inflammatory, analgesia20 Abortifacient, mutagenic effects in pregnancy 

Oregano Antifungal, antimicrobial, skin irritant for warts Burning on contact and mild to moderate  
skin irritation 

Tetrahydrocannabinol Exogenous application can induce apoptosis  
in melanoma21

Exogenous application can suppress  
antitumor immunity21
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The legal problem with selling and classifying essen-
tial oils is that the US Food and Drug Administration 
requires products intended for treatment to be labeled 
as drugs, which hinders their sales on the open market.13 
It all boils down to intended use, so some companies 
sell the oils under a food or fragrance classification with 
vague instructions on how to use said oil for medicinal 
purposes, which leads to lack of supervision, anecdotal 
cures, and false health claims. One company claims in 
their safety guide for topical applications of their oils that 
“[i]f a rash occurs, this may be a sign of detoxification.”15 
If essential oils had only minimal absorption topically, 
their safety would be less concerning, but this does not 
appear to be the case.

Absorption and Systemics
The effects of essential oils on the skin is one aspect of 
their use to be studied; another is the more systemic 
effects from absorption through the skin. Most essential 
oils used in small quantities for fragrance in over-the-
counter lotions prove only to be an issue for allergens 
in sensitive patient groups. However, topical applica-
tions of essential oils in their pure concentrated form 
get absorbed into the skin faster than if used with a 
carrier oil, emulsion, or solvent.16 For most minor uses of 
essential oils, the body can detoxify absorbed chemicals 
the same way it does when a person eats the plants the 
oils came from (eg, basil essential oils leaching from the 
leaves into a tomato sauce). A possible danger of the oils’ 
systemic properties lies in the pregnant patient popula-
tion who use essential oils thinking that natural is safe.

Many essential oils, such as lavender (L officinalis), 
exhibit hormonal mimicry with phytoestrogens and can 
produce emmenagogue (increasing menstrual flow) 
effects in women. Other oils, such as those of nutmeg 
(Myristica fragrans) and myrrh (Commiphora myrrha), 
can have abortifacient effects. These natural essential 
oils can lead to unintended health risks for mother and 
baby.17 With implications this serious, many essential oil 
companies put pregnancy warnings on most if not all of 
their products, but pregnant patients may not always note 
the risk. 

Conclusion
Essential oils are not the newest medical fad. They out-
date every drug on the market and were used by some of 
the first physicians in history. It is important to continue 
research into the antimicrobial effects of essential oils, 
as they may hold the secret to treatment options with 
the continued rise of multidrug-resistant organisms.  
The danger of these oils lies not in their hidden poten-
tial but in the belief that natural things are safe. A few 
animal studies have been performed, but little is known 
about the full effects of essential oils in humans. Patients  
need to be educated that these are not panaceas with 
freedom from side effects and that treatment options 

backed by the scientific method should be their first 
choice under the supervision of trained physicians. The 
Table outlines the uses and side effects of the essential 
oils discussed here.
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