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Case Study: Treating Eczema And
Staphylococcus aureus With Herbs
And Essential Oils In An Infant

Inga Wieser, ND, MS, APAIA, MH

Board Certified Traditional Naturopath

Introduction

This case study discusses an infant (four months old)
with severe eczema and a potentially controversial
treatment involving the use of essential oils. Using es-
sential oils on an infant requires additional knowledge
in the risks associated with using essential oils on
such young clients. The first two visits were generally
concerned with treating the infant via the nursing
mother to clear the eczema enough for an allergist
to be able to provide testing on his condition, which
later revealed the existence of a Staphyloccocus aureas
infection alongside the infant’s eczema.The latter
visits were focused on a more aggressive treatment
using essential oils with the infant to clear the infec-
tion. | realize that this goes against the general teach-
ing and beliefs held in the field, but the mother was
faced with the use of a dangerous antibiotic with side
effects that had the potential to be extremely risky
to the infant. | consulted with another doctor who
agreed the risk of the higher percentage of essential
oils was much less than the antibiotics the prescribed
by the infant’s pediatrician and recommended the use
of essential oils over the use of antibiotics. A great
deal of thought, research, consulting, and counseling
was taken into consideration prior to employing this
treatment.

Description of the case

“Mikey” is a four-month-old infant with a happy
disposition despite struggling with severe eczema.
He was constantly itching and wore mittens, to avoid
scratching himself. His care team consisted of a pedi-
atrician, dermatologist, and an allergist. Mikey’s mom
had heard essential oils could cure her son but did
not want to experiment with what she found on the
internet or advice shared from well-meaning friends
who sold essential oils.

.

Image:“Mikey” at four months
with Eczema and infection.

Eczema is considered by some to be as an autoim-
mune disease with an allergic component while oth-
ers consider it to be an allergic reaction.The allergy
most often is caused by dietary issues, but it can
stem from environmental issues.While all eczema
patients have positive allergy test results, only about
80% have serum IgE levels (Murray and Pizzorno,
2012).These results indicate an allergy compotent.
In looking at 260 orginal studies, Garcia-Larsen et al.,
found that there is also an immune component in-
fluenced by the diet of the mother during pregnancy
which can trigger an allergy and/or autoimmune re-
sponse in the child (Garcia-Larsen et al., 2018).They
conclude that the supplementation of fish oil and
probiotics during pregnancy and breasting feeding
reduces the risk of eczema and allergic sensitization
to food for the child.

As Mikey was being nursed by his mother, | chose to
work with him through his mother.

Mikey’s mother never had eczema, although his sister
had some minimal issues that did not require inter-
vention. His father had skin issues, including eczema,
in the past.An intelligent woman, Mikey’s mother had
done a lot of research about eczema before seeking
my expertise. She was healthy and had a great, al-
though limited, diet as she was nursing her son. She
had already eliminated gluten and most non-gluten
grains, dairy, eggs, tomatoes, and nightshade vege-
tables.We began with an elimination diet to see if
we could find the problematic allergen(s) that were
affecting Mikey’s eczema.Working with the mother; is
safer for the infant and changes in the mother’s diet
would be reflected in the infant’s health if the cause
of the eczema was related to her diet.
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Treatment protocol for Mikey’s mother

We began with an elimination diet to detect the
problematic allergen(s) for that were affecing Mikey.
She was concerned about producing the necessary
quality and quantity of milk needed to feed her son.
Mikey’s mother kept a food diary and noted her son’s
eczema each day on a scale from | to 10 with 10
being the worst. Each time Mikey had a flare up she
was instructed to look back over the past 72 hours
to see if any foods consistently showed up on only
those days. | was hoping to identify a pattern that
would indicated possible food or several foods that
were causing her son’s eczema to flare up. Due to
her already restricted diet, her milk supply was dwin-
dling. If the elimination diet caused a further reduc-
tion in her milk supply, | instructed her to add back in
any foods she felt she needed to provide for her son.

Other supports

Omega 3 — 2 gm daily to support both her and
Mikey during this restricted diet and to reduce in-
flammation caused by the eczema.

Probiotics — double the recommend dose to sup-
port gut health for both mother and son.

Mikey’s mother drank a tea three times daily be-
tween meals to build up and enrich her milk.

Tea for Mom

33% - 0.4 0z/12 gm Blessed Thistle (Cnicus benedictus)
7% - 0.2 oz/ 6 gm Dandelion (Taraxacum officinale)
7% - 0.2 oz/ 6 gm Fennel (Foeniculum vulgare)

7% - 0.2 oz/ 6 gm Red Raspberry (Rubus idaeus)
16% - 0.2 oz/ 6 gm Cinnamon (Cinnamomum spp.)

Preparation:Add one teaspoon (5 ml) in one cup
(237 ml) of hot water, steep for ten minutes and
strain.

Rationale

Blessed Thistle was selected to increase mother’s
milk. Dandelion is a bitter herb to help increase the
assimilation of nutrients. Fennel was selected to
increase mother’s milk supply and to enhance the
flavor. Red Raspberry is an herb that is high in the
vitamins needed for milk supply and for enhanced
flavor. Cinnamon was to reduce inflammation and to
improve the flavor of the tea (Kunnumakkara et al.,
2018).
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Treatment for Mikey

A skin nourishing butter made from carrier oils was
prepared for Mikey to relieve the dry itchy red spots.
| planned to make a cream with hydrosols and herb-
al infused base oil for eczema support before they
came back for their next visit.

Skin Nourishing Butter

3 0z (90 g) Coconut (Cocos nucifera) oil

2 oz (60 g) Jojoba (Simmondsia chinensis) wax
| oz (30 g) Cocoa (Theobroma cacao) butter
| oz (30 g) Beeswax (Cera alba)

The skin butter was to be lightly rubbed on the spots
to soothe the hot, red, and itchy skin when “Mikey”
was scratching the spots. | explained to his mother
that his scratching and rubbing the spots would be
her cue for reapplying the cream. | instructed his
mother to use the skin butter up to four times daily.

Rationale
According to Sade (2017), Coconut oil is an excellent
moisturizer and antibacterial.

Jojoba has been shown to be useful in cases of psori-
asis and eczema and is an emollient (Battaglia, 1995).
Cocoa butter is recommended to help to soothe the
skin (Sade, 2017).The beeswax is an emollient and
included to harden the butter (Sade, 2017).

Clients’ response to treatment

At their second visit two weeks later; there was no
improvement to Mikey’s eczema, although his skin
was softer with the use of the skin nourishing but-
ter. His mother was able to isolate oats as a trigger;
however, Mikey continued to have flare ups after she
stopped eating oats.

During the two weeks, Mikey had several flare ups.
One was severe enough in which his mother took
him to the hospital emergency room (Figure I). The
emergency room doctors referred him to an aller-
gist. Mikey was seen the following day however the
allergist wouldn’t do any testing because his skin was
in such poor condition. Mikey’s mother was instruct-
ed to give her son water baths with bleach until the
severe eczema rash was cleared. Mikey’s mother gave
him two baths but was not willing to continue even
though she saw some slight improvement.



Figure 1.“Mikey’s” severe rash during his emergency room visit

Treatment protocol for Mikey’s mother

Due to the very restrictive diet, her milk almost
dried up. She returned the diet she was on when she
came in two weeks ago but continued to eliminate
oats.The restricted diet did not was not having a
positive impact and adding back some of the other
foods did not change anything either. She continued
the supplements and food diary from the first visit

Treatment protocol for Mikey

Chickweed (Stellaria media) bath

Add 0.5 oz (14 gm) of Chickweed and steep in 8
cups (1.9 L) of water for 20 to 30 minutes. Strain out
the herbs and add the remaining liquid to the bath
water to help to reduce itching and inflammation.

Eczema cream

3 0z/90 ml Olive (Olea europaea) oil that has been
infused with Burdock (Arctium lappa), Chickweed,
Echinacea (Echinacea angustifolia), and Cleavers (Gali-
um aparine)'.

1.5 0z/45 ml Coconut (Cocos nucifera) oil

0.5 0z/15 gm Beeswax (Cera alba)

| oz/ 30 ml Helichrysum (H. italicum) hydrolat
2 oz/ 60 ml Aloe vera (Aloe barbadenis) gel

' One half ounce of each herb was extracted in 8 oz of olive oil over 7
days in a dehydrator at 105°F/41°C.

Rationale

According to Sade, Coconut oil is an excellent
moisturizer and antibacterial. Helichrysum and Aloe
Vera (Aloe barbadenis) gel, is good for wound healing
(Sade, 2017). Olive oil infused with Burdock, Chick-
weed, Echinacea, and Cleavers. Burdock is known
for skin conditions and a mast cell stabilizer (Easley
and Horne, 2016). Chickweed is anti-inflammatory,
emollient and reduces itching (Duke, 2002). | chose
Echinacea for its antiseptic, anti-inflammatory, anti-
bacterial, and immunostimulant properties (Duke,
2002). Cleavers is anti-inflammatory, antibacterial, and
a hemostat to soothe irritated skin (Duke, 2002).

Clients’ response to treatment

At their third visit five weeks later, Mikey did improve
with the eczema cream and Chickweed baths but
continued to have flare ups from time to time. Some
spots were very resistant to improvement. Mikey had
improved enough for the allergist to run tests. His
tests showed he had a Staphylococcus aureus infec-
tion within the eczema spots.The allergist wanted

to put Mikey on antibiotics but could not prescribe
for them children under one year old, so he sent
Mikey”’back to his pediatrician with the biopsy re-
sults.

The pediatrician prescribed an antibiotic for Mikey
however the allergist was horrified and suggested the
mother not give the antibiotic to Mikey, now 5 1/2
months old. Mikey’s mother wanted me to make a
cream to treat the staph infection. Despite discussing
the pros and cons of using essential oils on a child
under a year old, his mother was still very interest-
ed - especially after the allergist’s response to the
antibiotic prescribed by the pediatrician. She said she
would be very careful to apply the cream only on
the spots, which at this point covered a great deal of
Mikey’s body.

Treatment Protocol

Mikey’s mother really wanted an essential oil prepa-
ration to treat the staph infection, since she was not
going to use the prescribed antibiotics. The allergist
agreed that a different approach needed to be em-
ployed. | consulted with another alternative medicine
doctor who agreed that, considering the risks ver-
sus the benéefits, the cream with the addition of the
essential oils was a better option to the antibiotics.
Mikey’s mom expressed her concern for the Co
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conut oil in the eczema cream as she believed that
Mikey might be having a reaction to it. | replaced the
Coconut oil with Mango (Mangifera indica) butter.

Staph infection cream - 8 oz (227 gm)
1.5 0z/45 ml Jojoba (Simmondsia chinensis) wax
|.5 0z/45 ml Avocado (Persea Americana) oil
| 0z/30 g Mango (Mangifera indica) butter
0.5 0z/15 g Shea (Vitellaria paradoxa) butter
0.5 0z/15 g Beeswax (Cera alba)
| 0z/30 ml Helichrysum (H. italicum) hydrolat
2 0z/60 ml Aloe vera (Aloe barbadenis) gel

Essential oil blend (1.4% essential oil blend)
25% (24 drops) Roman Chamomile (C. nobile)

25% (24 drops) Geranium (Pelargonium graveolens)
20% (20 drops) Cardamom (Elettaria cardamomum)
15% (14 drops) Oregano (Origanum vulgare)

15% (14 drops) Thyme (Thymus vulgaris ct. thymol)

The total amount of the strong phenolic essential oils
is 0.6% of the cream. (2 x 0.30 = 0.6%).

Rationale

According to Battaglia (1995), Jojoba can help in
cases of psoriasis, eczema, and as an emollient. In
addition, Avocado oil is moisturizing for the skin and
has been found useful in cases of eczema (Battaglia,
1995). Mango butter is good for skin repair due to
its wound healing properties (Manadawgade and
Patravale, 2008). Shea butter is good emollient as it
traps moisture and keeps it from evaporating, which
is helpful with irritated skin. It has been found to
repair damaged skin and improves wound healing
(Sade, 2017; Lin et al., 2018). Helichrysum hydrosol is
anti-inflammatory, relieves itching, is a mild analgesic,
and is wound and tissue healing (Brownley and Mu-
sacchio, 2018; Purchon and Cantele, 2014).Aloe vera
gel is anti-inflammatory, antibacterial, antihistaminic,
emollient, immunomodulatory stimulant, and mois-
turizer (Duke, 2002).

In selecting essential oils, | investigated which are
kind to the skin and effective against staph infections.
Roman Chamomile, according to Battaglia, is one of
the gentlest essential oils and an excellent choice for
children given its effectiveness against red, dry skin.
It is also a vulnerary and used to treat fresh cuts and
wounds. (Battaglia, 1995). Geranium has been found
effective against staphylococcal skin infections
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(Kwiatkowski, 2017). Cardamom was selected as it
anti-inflammatory and antiseptic (Battaglia, 1995). |
also chose it because it had been very successful in a
previous blend | used for Staphylococcus aureus infec-
tion.According to Lu et al. (2018), Oregano essential
oil is effective against Staphylococcus aureus. | select-
ed Thyme essential oil as it has been shown to be
effective against Staphylococcus aureus and has a lower
lower risk of skin irritation (Kot et al., 2018; Tisser-
and and Young, 2014). Oregano essential oil is shown
to damage the bacterial cell membrane of Staphylo-
coccus aureus (Tavares et al., 2013). Thyme essential
oil can strongly inhibit the activity of Staphylococcus
aureus according to Zarringhalam et al. (2013).

Clients’ response to treatment
At their fourth visit two months later, Mikey’s moth-
er was very impressed with his improvement.The
eczema was almost completely cleared, except for
some spots on Mikey’s face (Figure 2). She was inter-
ested in trying a little stronger percentage of essen-
tial oil in the cream. Mikey was now 7 1/2 months
old. We talked at
length about the pos-
sible consequences
of using essential oils
* on an infant. Accord-
ing to the guidelines
established by Tis-
serand and Young
(2014), the maximum
essential oil concen-
tration for an infant
. e 8 three to 24 months
Figure 2.“Mikey” two months after using old should be 0.5%.
the Staph infection cream As Mikey’s condition
was so severe, | did not think that concentration
would be effective in dealing with the staph infection.
In my experience, | believed the situation called for a
stronger preparation and in previous cases | found a
4% dilution was very effective. Three of the essential
oils: Roman chamomile, Geranium and Cardamom
did not pose direct dermal concerns of skin sensiti-
zation. Cardamom is high in |,8-cineole, which can
cause breathing problems and depress the central
nervous system in young children (Tisserand and
Young, 2014). Oregano and Thyme (and their compo-
nents carvacrol and thymol) are not recommended
for children under two years of age. In discussing the
approach to care with Mikey’s mother, we agreed




to start with a 1.4% dilution, which was effective on
95% of the body. | agreed to mix her the additional
2% blend of essential oils for her to add to a new
|.4% essential oil cream, making it a 2.8% essential
oil cream. | informed “Mikey’s” mother that | was

not comfortable with making the 2.8% preparation
for use on her son.As a compromise, | made her a
new one-ounce jar containing essential oils diluted at
|.4% and | bottled the same amount of the essential
oil formula in a separate amber bottle. Mikey’s moth-
er took the responsibility of adding the additional
essential oils into the one-ounce jar with the 2%
blend of essential oils herself therefore adjusting the
ratio of essential oils to a 2.8% blend in the cream. |
instructed her to use the cream only with one spot
to start and to check for any negative reactions. If
there were no adverse skin reactions, then it was ok
for her to proceed with using the cream on the few
remaining spots.

Two weeks later the mom called to say Mikey had no
problems with the higher percentage of essential oils
in the cream and all the spots had totally cleared up.
She was very pleased with how well it worked. She
said she used it on all spots twice, except for one
remaining spot in which she needed to use it four
times (Figure 3).

Evaluation

The goal was to clear the skin of eczema. Using only
a blend of carrier oils did not provide any resolution.
When herbs were added to a carrier oil, there was
marked improvement but not total resolution. Short-
ly afterwards, it was discovered we were dealing
with more than just eczema, as testing completed by
Mikey’s allergist found Staphylococcus aureus alongside
the eczema.The antibiotic prescribed by Mikey’s pe-
diatrician was deemed a risky choice by his allergist.
The allergist insisted that another approach should
be considered. After consulting another clinician, |
began with a more conservative dilution of a blend
that | had previous success with against a Staphylococ-
cus aureus infection. | was aware that my choice was
considered beyond the safety standards of essential
oil use with infants; however, under the circumstanc-
es Mikey’s mother approved use of the Staph infec-

tion cream at a 1.4% dilution given the circumstances.

While it was my desire to mitigate the infection with
a lower dose of essential oils, it was not entirely suc-
cessful until the dilution was increased to 2.8% of the

essential oils in the cream.
Mikey’s parents were very
happy with the progress
and the results. They were
appreciative of the attempt
to accomplish eradication
of the infection with min-
imal invasive intervention,
even though it took several
attempts. R

Note: Images of “Mikey’’ used
with his mother’s permission.

Editor’s note: Though the formula used in this case study saw success
in treatment, the IJPHA recommends that any multiple-phase product
containing aqueous substances must be appropriately emulsified and
preserved to both stabilize the product and reduce the risk of microbi-
al exposure to the client if it is not to be kept in cold storage and used
up in under one week.
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Essential Oil Research Interpretation
Part Four: Negative Findings

Jessie Hawkins, PhD

When reading research and striving for an
evidence-based approach to interpretation, one of
the most frustrating things to encounter is a study
with negative findings. Many professionals have been
there. After exploring scientific journals for hours on
end, you find what seems to be ‘the perfect study. It
is relevant to the essential oil in question, it seems to
be a good study, the outcome of interest is relevant,
everything looks great — until you reach the results
section.

The essential oil did not work. Or perhaps worse yet,
it made things worse.

How can this be? You know from years of experience
that this essential oil is capable of this task. Perhaps
this action is described in respected textbooks.
Perhaps it is even taught in popular Aromatherapy
training programs.

When this happens, it can be extremely tempting to
toss the study. The arguments are numerous. “It must
be junk research.” “Perhaps the researchers have
conflicts of interest.” “Maybe they were not even
using legitimate essential oils.” “Clearly, something

is flawed.” Social media and popular blogs are laden
with justifications and even smear campaigns that
attempt to disqualify legitimate research and highly
skilled scientists who have published essential oil
research with negative findings.

This is a serious mistake.

Ignoring, rejecting, or disparaging studies with neg-
ative findings is one of the greatest threats to the
legitimacy of any scientific field. There is a name for
this approach: ‘confirmation bias. Confirmation

© Image Dukesy68/CreativeCommons

bias occurs when personal beliefs and preferences
influence the interpretation of facts, findings, and
outcomes. Confirmation bias results in errors, inac-
curacies, and in the case of health-related professions,
harm to clients and patients as a result. Because the
body of scientific evidence grows extensively on a
regular basis, professionals in any scientific related
field have an obligation to monitor new findings and
update practices and protocols accordingly.

Unlike personal preference, scientific evidence is
neither for nor against a particular outcome; it just
exists. Regardless of outcome, all scientific research
provides a professional with evidence of some kind.
It is up to the reader to determine the meaning of
that evidence and how it may impact practice. Learn-
ing how to value and appreciate studies with negative
findings is not merely a habit that will make you a
better Aromatherapist; it separates the science-based
professional from the pseudoscience-based profes-
sional.

An evidence-based approach literally means to base a
practice on all of the available scientific evidence.As
such, any approach that dismisses negative findings or
cherry-picks evidence only from studies with desir-
able outcomes, fails to meet that minimum standard.
Negative findings ensure that we critically evaluate
commonly held practices and beliefs.

What are negative findings?

Outcomes in clinical research are commonly referred
to as negative findings any time they do not find that
the intervention was beneficial. In everyday conversa-
tion, however, negative findings can refer both to null
results — the absence of results from the intervention
— and studies which find that the intervention actual
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ly worsened the outcome of interest. This distinction
is important when interpreting a research study.

During the analysis phase of a clinical trial, research-
ers use statistical hypothesis testing to evaluate
whether any difference between the groups in a
study can be attributed to the intervention rather
than to mere chance.This requires advanced statisti-
cal methods which are able to take into account vari-
ables such as age, sex, or baseline measurements.This
method of testing uncovers whether or not there is
a true difference between the two groups aside from
variations which can be expected due to chance.

The bar for demonstrating that a legitimate differ-
ence has actually occurred as a result of the inter-
vention is set pretty high to avoid producing false
positives — known as type | errors.This is accom-
plished by calculating the probability that any differ-
ence between the two groups naturally occurred due
to chance. If that probability is less than 5% (notated
as P < 0.05), then the idea that the two groups had
the same outcome is rejected and it is accepted that
the intervention caused some sort of difference.
This is referred to scientifically as rejecting the null
hypothesis.

Because of this high bar for accepting results, many
studies are unable to produce evidence of a statisti-
cally significant difference between the two groups
using the methodology selected during the design
phase.These outcomes are easily spotted in the
study by looking at the p-value related to the out-
come in question. In a clinical trial, it does not matter
if the p-value is 0.99 or 0.06, anything above 0.05 re-
sults in a study with null findings. This should not be
interpreted as finding that the intervention will never
work, nor should it be interpreted as finding that the
intervention worsened the situation.

If the p-value is less than 0.05, the study produced
outcomes with statistical significance. This is still

not a guarantee that the study found that the inter-
vention was beneficial. The next step is to look to
see what kind of difference occurred between the
two groups. Did the intervention group experience
outcomes which were better than the control group?
Or did the intervention group experience outcomes
which were worse than the control group!?
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Differentiating between these two potential clinical
trial findings is the first step to interpretation of
these difficult studies. Once the outcome has been
identified, the next step is to interpret the findings
within that context.

Studies without statistically significant effects
Studies which do not find statistically significant
effects, or studies with null results, are often under-
stood to provide evidence that the intervention does
not work.These studies are often used by opponents
of natural health as evidence against the use of herb-
alism or Aromatherapy. Such arguments, however,
reflect a fundamental misunderstanding of the inter-
pretation of clinical research. Studies with null results
are not to be automatically interpreted as evidence
against a practice as a whole.

For example, a 2006 study published in the journal
Gastroenterology Nursing evaluates the effect of Laven-
der (not specified other than where purchased and
the year) essential oil inhalation on pre-procedural
anxiety among patients being prepped for a gastro-
intestinal endoscopy (Muzzarelli et al., 2006). In this
study, | I8 patients were randomized to either a
control group or a lavender Aromatherapy group. Re-
searchers diluted lavender essential oil to 10%, then
placed three drops of the oil on a cotton ball for
exposure via inhalation. Anxiety was measured using
a validated instrument before the exposure and again
after the 5-minute exposure.After simple analysis,
the study’s authors did not find any difference be-
tween the control group and the lavender inhalation

group.

Given the widespread acceptance of lavender essen-
tial oil as a tool to reduce anxiety, what does this
mean for the Aromatherapy field?

Let’s start by looking at what it does not mean. It
does not mean that...

* All lavender essential oil does not work.

* Lavender essential oil cannot reduce anxiety.

* Essential oils do not reduce anxiety.

* Aromatherapy doesn’t work.

* Lavender essential cannot reduce anxiety in a
hospital.



So what does it mean? Here is an accurate interpre-
tation of these findings:

For adult patients preparing to undergo gas-
trointestinal endoscopy, five minutes of heavily
diluted lavender essential oil inhalation did not
produce an immediate reduction in anxiety
scores that could be detected in this analysis.

The most important takeaway from this specific

type of clinical trial is that the absence of evidence
of an effect is not to be interpreted as evidence of
the absence of an effect. This type of methodological
design does not provide evidence that the essential
oil and placebo have the same effect; it merely does
not provide evidence that the essential oil was more
effective. This distinction may seem subtle but dra-
matically changes the interpretation of these findings.
If a researcher wanted to demonstrate that two
effects were the same or that an essential oil does
not work, a researcher would use a different meth-
odological design to conduct equivalence or noninfe-
riority studies.

In the above example, perhaps the researchers would
have been able to detect a difference had they mea-
sured the effects after 10 minutes or |5 minutes.
Perhaps they would have detected effects had they
used an undiluted essential oil for inhalation or a
different lavender oil product. Perhaps they would
have detected effects if they used a larger quantity

of essential oils. Perhaps they would have detected
effects on a different population preparing for a dif-
ferent type of procedure. Perhaps the effect size is so
small that it could not be detected with this specific
study design. Or in this case, perhaps the researchers
did not use analytical methods that were sensitive
enough to detect differences of this size.The poten-
tial changes to the study design which could impact
the outcome are practically limitless.As a result,

the findings cannot be applied to these hypothetical
scenarios which do not reflect the specific design of
the study.

Bottom line: this study does not indicate that laven-
der essential oil does not reduce anxiety. Its interpre-
tation must include the parameters that were used in
the research.

Scientific studies answer research questions which
are precise and specific. Broad, abstract questions
cannot be answered using scientific tools because
the foundation of scientific evidence requires that

a hypothesis be testable and falsifiable.As a result,
findings of scientific studies must be interpreted in
this context. A study finding that this specific dose of
this specific essential oil administered to this specific
population in this specific setting in this specific man-
ner for this specific condition means nothing more
than what is outlined above. It cannot be generalized
to make broad, sweeping generalizations such as
those in the list of inaccurate interpretations.

Aside from interpreting the findings accurately, it is
also important to recognize the value in the research
methodology which does exist to identify situations
in which an essential oil might not be effective or
where the oils might not be the best choice for a
situation. These findings are important because they
tell us what does not work, which is information
that is just as important as knowing what does work.
Some studies may identify a simple detail, such as
finding that an essential oil’s actions do not apply to
a specific population. Other studies could identify a
more groundbreaking finding, such as an alternate ex-
planation for positive outcomes that have long been
attributed to an essential oil.

Again, this does not mean that Aromatherapy does
not work or that a certain essential oil does not
work; it simply means that the combination of oil
selection, application, dose, population, and condition
which were tested is not an ideal match. It is useful
to recognize when a protocol is not optimal so that
professional attention and scientific research can be
focused on protocols which are effective.

Studies with harmful outcomes

Studies with a lack of identified effects, or null results,
differ from studies in which researchers find that

the patients who were exposed to the intervention
actually had worse outcomes than patients who were
in a placebo, control, or other group. In this scenario,
the essential oil exposure worsened the situation

for the participants. This is frustrating because the oil
has shown to not only be ineffective in this particular
setting, but potentially harmful.
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It is important to remember that statistical analysis
relies on probability, not guarantees. So, despite being
extremely small, there is the possibility that these
findings are a fluke and that future studies will not
find the results to be reproducible. However, because
this chance is so small, the safest approach is to use
caution until more information is available and the
potential for risk is clarified through additional sci-
entific research.This is known as the ‘precautionary
principle’

The in-between time which occurs after findings
indicate that a practice may be harmful and before
these findings can be replicated or investigated
further in additional studies can be frustrating for
the Aromatherapist who is trying to practice safely
and effectively without fear mongering. Determining
protocols in the absence of certainty can be difficult.
In these situations, the details of the study provide
important clarification and parameters within which
to interpret the potential for harm. It is important
to avoid the temptation to extrapolate the findings
beyond the setting in which they were discovered
unless additional studies provide evidence to justify
such an approach.

The evidence-based approach to such findings is

to continue to explore the situation further with
new studies.When additional studies are available,
the new findings may provide parameters that de-
fine when this harm occurs, how it occurs, or other
details that help to clarify the risk. This information is
useful for updating protocols, educational materials,
and resources which make recommendations regard-
ing the use of the affected essential oils.

Application

In most cases, studies with negative effects, wheth-
er null effects or harmful effects, clarify rather than
completely negate existing ideas and practices, pro-
vided they are interpreted correctly. These studies
provide context that reveals when a commonly held
practice may need to be updated, revised, or limited.
This is crucial to the growth of a field because ideas
and practices that are incorrect should be addressed.
If a long-held approach to Aromatherapy turns out
to be harmful, professionals should be the first to
update materials and help to disseminate this infor-
mation to the public.

44 1JPHA Vol.9 Issue 2b Fall 2020

Conclusion

The value of negative
findings is found in
their ability to help us
to stop making mis-
takes in the field. These
important research
studies identify weak-
nesses in practice,

and ultimately move
us forward towards a
better, more accurate
profession. Learning
how to appreciate
these studies and
integrate their findings
will improve individual
Aromatherapy practice success rates, as well as the
success of the field as a whole.

False right.
Image in publicdomainpictures.net

Studies which find positive results are equally im-
portant tools for moving the field forward. These
studies are also frequently misinterpreted and inac-
curately applied. In the next installment, we will take
a closer look at studies which do produce statistical-
ly significant, positive effects, and how to apply them
accurately and effectively. ®
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Mithridatium and Theriac:

Early Pharmacological
Remedies

Michael Isted, Herbalist, BSc (Hons.)

As an herbalist, | am obsessed with delicious pro-
phylactic medicines and creating preventative rituals
that my clients, friends and guests can integrate into
their lives. | have a passion for creating engaging and
contemporary plant portals that my clients can step
through to interact with nature on a whole new level.
My work in food and beverage allows me to create
novel ways to connect people with nature. | really
want my patients and clients to enjoy the plants and
medicines that they are taking. | want to move away
from and try not to work with the non-descript
brown liquids in brown bottles that are so often
prescribed by herbalists. It is our duty as herbalists,
Aromatherapists, nutritionists, naturopaths and plant
workers to engage people with nature as it is such a
vital part of the therapeutic exchange.

I’'m often researching ancient recipes and texts for
inspiration.Whilst researching the roots of alchemy
and plant medicines through the texts of ancient
Egypt, India, Persia, China, Greece and Alexandria, |
came across a semi-mythical plant preparation called
the Mithridatium.Trying to trace its roots, | found
myself treading in very similar alchemical footprints
of others, following a path from ancient Egypt to
Alexandria, Arabia and into Europe, while also being
inspired by the ancient healing arts of Asia and India.
I’m not sure if there is a more influential therapeutic
plant preparation than the Mithridatium. It is arguably
the first polypharmic drug of sorts — the precursor
to numerous other drugs and even confectionery.

The semi-mythical Mithridatium, which has been
called a “pharmacological ghost” (Totelin, 2004) was
used as an antidote or anti-venom, and as a cure for
all. Numerous stories and recipes chart its influence
across millennia, people, places and cultures. Here |

Cinnamon bark and Rose petals © Michael Isted

will shed as much light on the Mithridatium as | am
able to and discuss its continued influence.

Mithridates VI, King of Pontus (135 BC), is an
extremely influential figure in the roots of therapeu-
tic plant preparations, one of the first experimental
toxicologists and ethnobotanists of our time (Griffin,
1995). Mithridates was obsessed with poisons and
antidotes; his father was poisoned by his mother,

so he lived in fear that he himself would also be
poisoned.

Inspired by the bountiful nature of the Black Sea
region and the previous work of King Attalus Il of
Pergamon (170 BC), himself an expert in cultivat-

ing and preparing concoctions and antidotes with
local toxic flora, Mithridates found his fascination
with toxicology growing. He looked further afield,
amassing a huge library of ethnobotanical texts and
treatises from around the world. He drew inspiration
from the ancient Ayurvedic texts, the long-life Hindu
practitioners, the antidote recipe of Sushruta (ca. 550
BC), which boasted 85 different ingredients, and the
Mahagandhahasti theriac of Charaka (300 BC), which
contained 50. It is believed that Mithridates was also
inspired by the alchemical writings of Democritus

of Egypt who was influenced by King Menes’s (3000
BC) previous work on poisons and cultivating medic-
inal plants (Mayor, 2010).

Mithridates teamed up with a brilliant botanist, physi-
cian and skilled pharmacologist called Krataeus.They
forged a strong bond and became an early dream
team of phytotherapy, crafting and studying mixtures
of plants, resins and extracts to create exceptionally
powerful potions as antidotes to all poisons.They ob-
served the bees working on the nectar of poisonous
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plants such as Rhododendrons (Rhododendron spp.)
and watched ducks thriving on Hellebore (Helleborus
spp.) and wondered how these creatures were so
immune to these poisons.

Mithridates and Krataeus started to experiment with
micro-doses of poisons, ingesting (or getting royal
tasters to ingest) plants such as Belladonna (Atropa
belladonna), Hemlock (Conium maculatum), Black
Henbane (Hyoscyamus niger) and Aconite (Aconitum
napellus). They even ingested vipers’s flesh and beaver
secretions from the testicles of the beaver, called
“castoreum,” as it was a prized remedy for treating
fevers, boosting immunity and as an aphrodisiac (May-
or, 2010).

Mithridates and Krataeus discovered that by ingest-
ing small amounts of poisons they would be immune
to larger, more fatal doses of the same chemicals.
They would then go on to compound some of the
most effective herbs, resins and extracts to try to
produce a prophylactic universal cure for all. The key
being to combine beneficial plant secondary metab-
olites with anti-toxins and small amounts of poisons.
Mithridates and Krataeus’s cure for all was named
the “Mithridatium,” a combination of over 70 ingre-
dients, including herbs and resins sourced locally and
from around the world.

Although it is impossible to find the original Mithri-
datium recipe, research suggests that it included
some of the plants from the traditional Egyptian
kyphi incense mixtures including Cassia (Cinnamo-
mum cassia), Cinnamon (Cinnamomum zeylanicum),
Myrrh (Commiphora myrrha) and oil of balanos (from
the Balanites aegyptiaca tree, native to North Africa)
combined with ingredients such as honey, Castor
(Ricinus communis), musk, Frankincense (Boswellia
spp.), Rue (Ruta graveolens), tannin, Garlic (Allium
sativum), red earth of Lemnos (Lemnia sphragis),
fermented Grape (Vitis vinefera), charcoal, curdled
milk, Centaury (Centaurium erythraea), Birthwort
(Aristolochia clematitis), Ginger (Zingiber officinale), Iris
(Iris x germanica), Orris (Iris x germanica; Iris x pallida
) root, Eupatorium (Eupatorium cannabinum), Rhubarb
(Rheum rhabarbarum), Hypericum (Hypericum perfora-
tum), Saffron (Crocus sativus), Walnuts (Juglans regia or
Juglans spp.), Figs (Ficus carica), Parsley (Petroselinum
crispum),Acacia (Acacia spp.), Carrot (Daucus carota),
Cardamom (Elettaria cardamomum), Anise (Pimpinel
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la anisum), Opium (Papaver somniferum), and other
ingredients from North and East Africa, India, Ara-
bia Asia, Mediterranean and Black Sea (Mayor, 2010;
Totelin, 2004; Watson, 1966).

The Mithridatium was developed further over the
years by Andromachos (50 AD), physician to Emper-
or Nero. He created a version named the “Galene”
or “Galeni Theriaca,” galene meaning “tranquillity” as it
appears that Andromachos significantly increased the
amount of opium in the preparation.The Galene was
used for a wider variety of ailments including respira-
tory problems such as asthma, for circulatory disor-
ders such as dropsy and as a general anti-inflammato-
ry and health tonic (Karaberopoulus et al.,, 2012).

Research suggests that the Galene contained around
55 herbs and up to 70 other ingredients, using a base
of honey, wine, vipers’ flesh, lots of Opium, Cinna-
mon, Opobalsam (Balsamodendron opobalsamum) or
Balm of Gilead, Hedychium (Hedychium spp.), Long
Pepper (Piper longum), Black Pepper (Piper nigrum),
Myrrh, Turpentine (Pistacia terebinthus) resin, Lemnian
earth (Lemnia sphragis), roasted copper (Cuprum),
bitumen (asphalt) and excretions of beaver (Griffin,
2004; Mayor, 2010; Watson, 1966). It took 40 hours
to prepare and was matured for the optimum poten-
cy for 12 years before administering orally directly,
taken with water or wine, or applied topically (Grif-
fin, 2004).

As with the Mithridatium the influences of Egypt

and India can be seen in the ingredients used to
formulate the Galene. A multi-drug prescription with
bioavailability-enhancing phytochemicals, it shares
similarities to Ayurvedic preparations such as Trikatu
— a mixture of Long Pepper, Black Pepper and Ginger.

Contrary to popular belief, the term “Galene” was
not associated with famous Greek physician Galen of
Pergamum (131-200 AD); however, Galen did further
develop the Mithridatium, creating Theriac 64, a drug
containing 64 different herb preparations, based on
the Mithridatium.The term “theriac” is said to have
come from the Greek word theria / theriakos meaning
“wild beasts,” as it referred to an ointment or com-
pound used as an antidote for venomous bites (Grif-
fin, 2004). Galen would advance the Theriac, based on
his humoural theory (developed from Hippocrates
and sharing similarities with the ancient systems of



Chinese and Ayurvedic medicine). He classified traits
and personalities into four simple categories: the
phlegmatic type, the melancholic type, the choleric
type and the sanguine type. Galen believed that any
imbalances in these humours would lead to disease
and the way to address the imbalances was through
the administration of herbal extracts in the form of a
theriac (Karaberopoulus et al., 2012).

Galen also improved the taste of the Mithridatium by
including more honey and wine, forming the precur-
sor to the “electuarium” or “electuary.” An electuary
was a Greek medicine traditionally made with honey
in combination with herbs and extracts to create a
delivery method of dispensing therapeutic quantities
of plant secondary metabolites for consumption

— some of the first herbal confectionary.The term
“electuary” comes from the Greek word ekleikton,
meaning “to be licked.” Electuariums or electuarys
used to form the largest group of therapeutic phar-
maceutical antidotes (VWexler, 2014).

Versions of Galen’s Theriac 64 appeared in Islamic
toxicology manuscripts. The Arabic theriac (tiryag-i-
farug, mithruditus) and Persian (daryaq) recipes were
inspired by Mithridates’s concept of combining poi-
sons with antidotes (Mayor, 2010;Wexler, 2014).The
great Arabian physicians such as Avicenna (980 AD)
started to introduce sugar cane and plant distillates
into similar preparations.With the introduction of
sugar, we begin to see the origins of preparations

such as syrups, conserves, sherbets and confection-
ery (Mann, 1988).

It is worth noting it would have been very expen-
sive to create these preparations with herbs, spices
and resins coming from India, Arabia and East Africa.
Only the wealthy people of the time would have had
access to these medicines. Spices and exotic plant
resins were attractive to wealthy clientele and as the
attraction to such expensive and exclusive “drugs”
grew, more exotic ingredients were added to impress
clients. Mithridatium became fashionable and the
drug of choice.This created problems with ingredi-
ents becoming more difficult to source.Adulteration
became an issue and many cheaper variations of

the drug became commonplace.The popularity of
the Mithridatium and its contemporaries grew and
waned under different emperors (Mayor, 2010;VWex-
ler, 2014).

Uses of the theriac were recorded in the Leechbook
of Bald, in which King Alfred the Great was sent a
variant of the Theriac 64 by Abel the Patriarch of
Jerusalem. Its use was also recorded via Arabian
influences in the Greek and Roman medical writings
at the University at Salerno (Griffin, 2004; Watson,
1966). Later, in the |2th century,a commercialised
55-component version of the theriac was manufac-
tured in Venice and exported around the world. In
the UK this became known as “Venetian Treacle”
(Griffin, 2004;Watson, 1966).

The London Pharmacopoeia in December 1618 de-
tailed formulations for a Theriac and a Mithridatium.
During the Great Plague of London, it was recom-
mended that people ingest variations of the Mithri-
datium and Galene. It was not until the efficacy of
these preparations was really brought into question
in 1746 that the Mithridatium and its variants disap-
peared from the public domain, although versions of
the Galene still appeared across Europe late in the
1800s (Griffin, 2004).

So, what about the efficacy of these preparations?
How could they have been a cure for so many ail-
ments? How were these drugs popular for so long?
If you look at the recorded recipes, they contain
many health-giving, anti-inflammatory, anti-bacterial,
peripheral circulatory stimulating, bioavailability-en-
hancing plants, resins and extracts, many of which are
still used regularly today.What cannot be ignored is
the high content of opium.Anything with such a high
content of opioids would feel not only effective, but
also very addictive.

One cannot underestimate the powerful nature of
consuming complex prophylactic mixtures of herbs
through diet or by creating and ingesting herbal rem-
edies or potions.The commercialisation of the Mi-
thridatium and Theriac 64, in the form of the Venetian
Treacle, I'm certain was the beginning of the end for
these preparations.As the popularity and influence of
the Mithridatum and Theriac grew, they would have
become adulterated with simplified ingredients and
lost their potency and their identity.

The golden question often asked about herbs is, what
do they do? However, it is not what the plants do as
such, but how our bodies or the complex biological
processes of the body interact with the raft of plant
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secondary metabolites in the plants or plant prepa-
rations. This exchange is a complex dynamic inter-
action that will change from person to person, plant
to plant, and preparation to preparation.Through
experience, scientific research and historical data,
there is a reasonable amount of information on what
interactions and biological effects may take place.This
is by no means conclusive. Almost all research papers
on the efficacy of herbs conclude with “this study
suggests that such and such plant / extract may be of
help for such and such disorders, but more clinical
studies required.” As much as | admire and work with
scientific research, nature just does not always con-
form to the very limited, narrow spectrum and linear
logic of science;it’s much more complex than this.

These ancient preparations and their complex na-
tures are deeply inspiring, although it is impossible to
reconstruct the original recipe of the Mithridatium.
(I would not be as agreeable to the idea of incor-
porating beaver secretions either.) From existing
documentation, we cannot doubt their influence as
they have certainly directly and indirectly influenced
a variety of preparations and drugs. | like to work
with complex mixtures of plant constituents to craft
delicious (where possible) prophylactic medicines.

| believe it is key to wellness and so a great way to
interact and connect with the nature that surrounds
you. Like Mithridates and Krataeus, | look to the
nature that surrounds me for inspiration. | also use
combinations of herbs and spices from all around the
world: Southern Indian spices, North and East Afri-
can resins,American herbs, Chinese mushrooms and
herbs closer to home to create these medicines and
potions.

Below is a version of the Galene, designed to use
prophylactically as a delicious drinking medicine, but
particularly useful for those with stagnant or sluggish
digestion.

Galene ‘Tranquillity’ 1.0

Long Pepper
Californian Poppy

Piper longum
Eschscholzia californica

Cinnamon Cinnamomum zeylanicum
Peru Balsam Myroxylon balsamum
Myrrh Commiphora myrrha
Black pepper Piper nigrum

White pepper Piper nigrum
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Ginger  Zingiber officinale
Rose Rosa spp.

Lemon  Citrus limon
Copper Cuprum
Medicinal red clay

Sugar

Honey

Distilled water

Lemnian earth and copper compound (all
dried herbs)

0.20z Long Pepper

0.20z Red Clay

0.40z Californian Poppy

0.40z Cinnamon (C. zeylanicum) bark

0.20z
0.30z
0.20z
0.40z
100z
40z

Myrrh

Black peppercorns
White peppercorns
Ginger powder

Raw honey

Distilled water (hot)

Method

Add all to a blender, blend for 30 seconds, decant
into copper flask and shake. Leave flask to infuse for
several weeks; if you are impatient, you can use after
two weeks but try to leave for longer — at least one
month, preferably six months.Warm copper flask
and strain off the liquid through muslin or super bag,
making sure to squeeze out as much of the liquid

as possible (you may wish to use a tincture press),
bottle and seal.

Rose sherbet

2 Un-waxed lemons

0.50z. Rose water

Handful Fresh or dried Rose (Rosa spp.) petals
3oz. Cane sugar

Peel the lemons, then put the zests in a container
with the Rose petals, rose water and sugar. Muddle/
press the zest, petals, flowers and sugar together

for a minute or so, then juice the leftover lemons
and stir the juice into the mixture. Seal and leave to
infuse overnight, or for at least six hours. Stir, strain
and bottle. This will keep refrigerated for at least one
month.



-

Copper-infused
water*

Simply fill a copper
flask with spring
water and leave for
at least eight hours. If
you do not have ac-
cess to a copper flask
you can infuse a jug of
water with a copper
coil.

Copper-infused water
© Michael Isted

*Note that drinking from copper regularly can have adverse effects on
health and can be toxic. If any doubts please use a glass mason jar for
the compound and spring water for the serve.

Recipe for Serve

|.750z Rose sherbet

0.20z Lemnian earth & copper compound
2.50z Copper-infused water*

Method

In the bottom of a copper cup add all the ingredients,
4 fill the cup with crushed ice and churn the ingredi-
ents through the ice.Top with more crushed ice, stir
and serve with a copper straw, freshly picked flowers
and a dust of fine red clay.

Conclusion

: “— Although we now live in a

“  world where danger from
| venoms and poisons has
_ declined (in most places),
we still face toxicity and
' the risk of disease from
elsewhere — our food,
environmental toxins,
media-based mind pollu-
tion and increased elec-

', | tromagnetic radiation

ted are just a few examples.
These original pharmacological remedies such as
the Mithridatium and Theriac 64 were packed with
potent prophylactic, anti-inflammatory, antiseptic and
anti-bacterial compounds, combined with tonic and
stimulating herbs and tempered with high doses of
morphine from Opium (Papaver somniferum). Classic
diuretic substances such as Squill (Drimia maritima)

- osehre © Mlchael

were then added to help facilitate elimination. Al-
though extremely old, these preparations were still
created with reason, thought and great skill. The Mi-
thridatium and Theriac are arguably two of the great-
est medicines devised in the ancient world; although
not used today, they should still be admired, revered
and looked to for inspiration. The ingestion of com-
plex phytochemicals and plant secondary metabolites
and our relationship with nature is key to enhancing
our ability to deal with toxicity and disease — that
much has not changed. ®
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Putting Consciousness

Back Into Conservation of
Aromatic Medicinal Plants

Kelly Ablard, PhD, MSc, EOT, RA

Earth provides enough to satisfy every man’s needs but
not every man’s greed. -Mahatma Gandhi

When Gandhi said this over five decades ago, he was
highlighting an imbalance between need and greed,
and as a visionary, reminding those accountable for
future generations to be mindful of it. Although this
imbalance is nothing new, it has taken a more serious
and impending turn regardless of his wise words.This
is evident in our modern-day world where concepts
and words like “conservation,” “sustainability,” “recy-
cle,” and “biodiversity” are so common and pervasive

that they may not be consciously understood.

A conscious understanding encompasses all these
important concepts under the umbrella of conser-
vation.And part of cultivating “conservation con-
sciousness” is extending our healing of others to

the healing of those plants in imminent danger of
extinction because of the imbalance between man’s
need and greed. Unfortunately, this imbalance has be-
come a global problem for nearly 13,000 threatened
land-plant species (IUCN, 2020), including aromatic
medicinal plants. The scope of this article will focus
on roughly 8% of 400 threatened and near-threat-
ened essential plant species commonly traded on
the world market today.Also, we will explore how to
help create a more harmonized and healthy rela-
tionship with these plants now as well as for future
generations.

The sixth extinction and biodiversity

Scientists revealed in 2010 that Earth is undergoing
the sixth extinction defined as species are being lost
at a rapid rate that far outruns the origin of new
species. Unlike the five preceding mass extinctions of
geological history, this extinction is one in which the
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lllegal Aniba roseodora stockpile at the port of Rantabe, adja-
cent to the Makira Forest Protected Area © Eric Patel

human race is nearly entirely responsible. It is cur-
rently estimated that there are at the very least two
million unique species on Earth and experts calculate

that1,000,000 are facing extinction (IPES, 2019). We
are in a biodiversity crisis.

The year the sixth extinction was revealed, the
United Nations named 2010 to be the Internation-
al Year of Biodiversity (Mace, 2010). Biodiversity is
the diversity of ecosystems, species, and genetics of
species (Krishnamurthy, 2003).An ecosystem is a bio-
logical community of interacting organisms and their
physical environment, a species is the largest group
of organisms in which two individuals can reproduce
fertile offspring, and genetic diversity refers to both
the vast numbers of unique species as well as the di-
versity within a species (Frankham et al., 2002; Krebs,
2008).The greater the genetic diversity within a
species, the greater that species’ chance of long-term
survival. So, why is it important that we conserve
biodiversity?

One reason is that we do not have the right to drive
other species to extinction.Without biodiversity,
oxygen, natural pest control, and pollination of crops
will be lost. Resources such as food, clothing, hous-
ing, and medicine would be depleted (Frankham et
al., 2002).When we lose biodiversity, we lose more
than just precious species — we lose preservation of
culture.

This was the case for the now extinct aromatic
medicinal plant Silphium (Ferula sp.). Considered a gift
from Apollo, it strengthened the Egyptian economy,
symbolized the connection of heart, was depicted on
Cyrene currency (Figure 1), and medicinally con-
tained numerous therapeutic properties (Hippo-



crates, 400 B.C.E; Pliny, 1669; Favorito and Baty, | 995;
Tataman, 2000). Unfortunately, overexploitation
drove it to extinction — a human-driven factor
which today impacts many plant
species. Other factors which
plants are impacted by include
urban sprawl, agricultural inva-
sion, road construction, mining,
illegal trade and logging, pollution,
invasive species and unsustainable
management.

Figure 1. Silphium
depicted on an ancient
Cyrenian silver coin.

Sustainability and conservation

The concept of sustainability is associated with the
Seven Generation Stewardship, which is a Great Law
of the Iroquois Nation.This Great Law urges the
current generation to live and work for the benefit
of the seventh generation;in other words, make de-
cisions and live a life that will benefit children seven
generations into the future.This way of thinking and
living helps to protect and preserve species because
it demonstrates “conservation consciousness.”

One organization that can facilitate our protection
of species is the International Union for Conserva-
tion of Nature (IUCN).The IUCN implements the
most accepted approach for evaluating and catego-
rizing species on a global and regional level that are
facing a higher risk of extinction. One reason they
are respected worldwide is that their evaluations
encompass ecosystems, species, and genetic diversity.
In other words, they focus on biodiversity (IUCN,
2020). Many countries implement [IUCN protocol to
assess the conservation status of native plant spe-
cies as represented for example in the Global Forest
Resource Assessment (GFRA) (2005).

Threatened species are categorized by the IUCN
as Critically Endangered, Endangered, or Vulnerable.
Although species are categorized within individu-

al countries, if population numbers have declined
drastically in one country, then the status is applied
globally. For example, more than 80% of the wild
population of Spikenard (Nardostachys jatamansi; N.
grandiflora) has declined in the Himalayan region of
India. Because factors impacting its survival are going
on in other countries, the status in India represents
the status of Spikenard globally, which is Critically
Endangered (Ved et al.,2015).

When a species is categorized as threatened, one cri-
terion or several criteria are used to assign it to the
correct category. For example, Critically Endangered
criterion include, but are not limited to: the actual or
projected reduction in population size has decreased
by 280% over the last 10 years or three generations,
and/or, there are less than 250 mature adults, and the
numbers are declining, and/or there is a 250% prob-
ability of extinction within 10 years or three gen-
erations. There are at least five essential oil-bearing
plant species listed as Critically Endangered globally:
Spikenard, Guggul (Commophora wightii), Costus
(Saussurea costus), and Agarwood (Aquilaria rostrata; A.
malaccensis) (Table I).

Endangered criterion include, but are not limited to:
the actual or projected reduction in population size
has decreased by 250% over the last 10 years or
three generations, and/or there are less than 2500
mature adults and the numbers are declining, and/or
there is a 220% probability of extinction within 20
years or five generations. There are at least eight es-
sential oil-bearing plant species listed as Endangered
globally: Angelica (Angelica glauca), Rosewood (Aniba
rosaeodora) (Figure 2),Atlas Cedarwood (Cedrus
atlantica), Guaiacwood (Gonopterodendrdon sarmientoi)
Araucaria (Nelocallitropsis pancheri), Sandalwood (San-
talum freycinetianum), Taiwan Cypress (Chamaecyparis
formosensis), and Vanilla (Vanilla planifolia) (Table 1).

Figure 2. Rosewood (A. rosaeodora) wood pieces: Peru © Kelly Ablard

The essential oil of Dorado Azul (Hyptis suaveolens),
native to Ecuador, has become high in demand.Al-
though Dorado Azul has not yet received a status by
the IUCN, H. argutifolia, H. diversifolia, H. florida, and H.
pseudoglauca (all native to Ecuador) have recently
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been classified as either Critically Endangered or En-
dangered (IUCN, 2020). Until H. suaveolens has been
assessed or there is evidence in place that its essen-
tial oil is sourced from sustainably managed plants, it
is recommended to avoid purchasing it or to ensure
ethical sourcing.

Vulnerable criterion include, but are not limited to:
the actual or projected reduction in population size
has decreased by 230% over the last 10 years or
three generations, and/or there are less than 10,000

mature adults with those numbers are declining, and/
or there is a 210% probability of extinction within
100 years.There are at least ten threatened essential
oil-bearing plant species listed as Vulnerable globally:
Sandalwood (S. album, S. haleakalae var. haleakalae, S.
paniculatum), Camphor (Borneo) (Dryobalanops su-
matrensis), Spanish Cedar (Cedrela odorata), Brazilian
Sassafras (Ocotea pretiosa), Opopanax (Commiphora
guidotti), and Siam Wood (Chamaecyparis hodginsii),
Taiwan bian mai (Chamaecyparis var. formosana), and
Phoebe (Oreodaphne porosa) (Table I).

Common name Latin name Location Conservation status; Year Assessed
CITES*
Agarwood Aquilaria rostrata; A. malaccensis Global *Critically Endangered 2018
Costus Saussurea costus Global *Critically Endangered 2014
Guggul (Common myrrh) | Commiphora wightii Global Critically Endangered 2014
Spikenard Nardostachys jatamansi (syn: N. grandiflo- | Global *Critically Endangered 2014
ra; N. chinensis)
Angelica (Himalayan) Angelica glauca Global Endangered 2014
Araucaria Neocadllitropsis pancheri Global Endangered 2009
Atlas cedarwood Cedrus atlantica Global Endangered 2013
Guaiacwood Gonopterodendron sarmientoi Global *Endangered 2017
Rosewood Aniba rosaeodora Global *Endangered 1998
Sandalwood Santalum freycinetianum Global Endangered 2016
Taiwan cypress Chamaecyparis formosensis Global Endangered 2010
Vanilla Vanilla planifolia Global *Endangered 2017
Brazilian Sassafras Ocotea pretiosa Global Vulnerable 1998
Camphor (Borneo) Dryobalanops sumatrensis Global Vulnerable 2017
Cedrela (Spanish cedar) Cedrela odorata Global Vulnerable 2017
Opopanax Commiphora guidotti Global Vulnerable 2018
Phoebe Oreodaphne porosa Global Vulnerable 1998
Sandalwood (East Indian) | Santalum album Global Vulnerable 2018
Sandalwood (Haleakala) Santalum haleakalae var. haleakalae Global Vulnerable 1998
Sandalwood (Mountain) Santalum paniculatum Global Vulnerable 2017
Siam Wood Chamaecyparis hodginsii Global Vulnerable 2010
Taiwan bian mai Chamaecyparis var. formosana Global Vulnerable 2010
Elemi (Piling-liitan) Canarium luzonicum Global Near Threatened 2019
Frankincense Boswellia sacra Global Near Threatened 1998
Hemlock spruce Tsuga canadensis Global Near Threatened 2011
Himalayan fir needle Abies spectabilis Global Near Threatened 2010
Hinoki cypress Chamaecyparis obtusa; C. obtusa var. Global Near Threatened 2011;2010
obtusa
Muhuhu Brachylaena huillensis Global Near Threatened 1998
Port Orford cedarwood Chamaecyparis lawsoniana Global Near Threatened 2011
Sandalwood (New Cale- Santalum austrocaledonicum Global Near Threatened 2020
donian)
Tonka bean (Cumaru) Dipteryx odorata Global Data Deficient - 2017
population decreasing

Table |.The Airmid Institute Biannual List of Threatened and Near-Threatened Essential Oil-Bearing Plant Species (July | — Dec 31,2020). Com-
mon name, Latin name, Global or Regional location, Assessment year, and *CITES protected. Data were gathered from IUCN and CITES unless
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Common name Latin name Location Conservation status; CITES* Year Assessed
Frankincense Boswellia serrata Sri Lanka Critically Endangered 2012
Frankincense Boswellia serrata India Critically Endangered 2015
Rose root Rhodiola rosea Bulgaria Critically Endangered 2011
Rose root Rhodiola rosea Czech Republic Critically Endangered 2012
Spruce (Norway) Picea abies Albania Crtically Endangered 2013
Calamus Acorus calamus India (Kerala) Endangered 2000
Calamus Acorus calmus Norway Near Threatened 2006
Calamus Acorus calmus Hungary Near Threatened 2007
Cistus Cistus ladanifer France (continental) Near Threatened 2012
Elecampane Inula helenium United Kingdom Near Threatened 2014
Juniper berry Juniperus communis United Kingdom Near Threatened 2014
Valerian Valeriana officinalis Norway Near Threatened 2013
Valerian Valeriana officinalis United Kingdom Near Threatened 2014
Calamus Acorus calamus India (Tamil Nadu) Vulnerable 2000
Calamus Acorus calmus Switzerland Vulnerable 2002
Juniper berry Juniperus communis Albania Vulnerable 2013
Rose root Rhodiola rosea Mongolia Vulnerable 2011
Spanish broom Spartium junceum Switzerland Vulnerable 2002
Valerian Valeriana officinalis Albania Vulnerable 2013
Benzoin Styrax benzoin Singapore Vulnerable 1994
White Sage Salvia apiana USA At-risk (UpS) 2019

Table | (continued). Common name, Latin name, country where classified by IUCN and/or GFRA, and conservation status of threatened and

near-threatened essential and carrier oil-bearing plants. *indicates CITES protected.

To receive biannually updated lists, email (info@airmidinstitute.com) or subscribe to Airmid Institute (www.

airmidinstitute.com). Reproduction and distribution of this list without written permission of Airmid Institute
is prohibited.The list is derived from IUCN and CITES unless otherwise noted.

Many threatened species are also protected by the
Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES). Their aim

is to ensure that international trade in specimens of
wild animals and plants does not threaten their sur-
vival. CITES plant specimens listed under Appendix
(Wwww.CITES.org, n.d.) include essential oils/extracts
and require a CITES permit for exportation. Expor-
tation of CITES-protected plants, their parts, and
extracted material should be traceable and backed by
a CITES certificate available to the importer, which
offers some assurance that growers and distillers are
practicing sustainable management.There are approx-
imately 30,000 CITES-protected plants which are un-
der the protection of the US Lacey Act.Young Living,
in 2017, was in violation of the Lacey Act and fined
$760,000 USD for the illegal trafficking of Rosewood
(Endangered) oil and Spikenard (Critically Endan-
gered) oil. Essential oils and extracts which require

a CITES permit for exportation include Rosewood

(Figure 3),Agarwood, Costus, Guaiacwood,Vanilla,

and Spikenard.

Figure 3. Evidence of equipment used for illegal logging of Rosewood:
Peru © Kelly Ablard
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Thirty-two percent of the 22 threatened plants are
facing extinction primarily because of overexploita-
tion for their essential oil. They are Spikenard, San-
dalwood, Guggul, Agarwood, Rosewood, Atlas cedar-
wood, and Brazilian Sassafras. Essential oils found to
be in great demand globally are Atlas Cedarwood,
Angelica, Taiwan Cypress, Rosewood, Spikenard, and
Sandalwood.

Were it not for ongoing conservation initiatives,
species categorized as Near Threatened would be at
a much higher risk of extinction.There are at least
eight essential oil-bearing species listed as Near
Threatened: Spruce Hemlock (Tsuga canadensis), Fir
needle (Himalayan) (Abies spectabilis), Port Orford
Cedarwood (Rose of Cedar) (Chamaecyparis law-
soniana), Hinoki cypress (C. obtusa), Frankincense
(Boswellia sacra), Muhuhu (Brachylaena huillensis), Elemi
(Canarium luzonicum), and New Caledonian Sandal-
wood (Santalum austrocaledonicum) (Table I).

How to become a threatened-plant protector
Join forces

The first step to protecting plants is keeping up to
date on which ones are threatened and/or trade-pro-
tected. This information is made available by the
IUCN: www.iucnredlist.org; CITES: www.cites.org;
TRAFFIC: http://www.traffic.org/medicinal-plants/;
and the Airmid Institute: https://www.kellyablard.
com/subscribe-to-the-biannual_list/ This information
provides the required foundation for your work as a
plant-protector.

Not using oils from unsustainably managed
threatened and near-threatened plants

Do not use oils or extracts sourced from unsustain-
ably managed threatened or near-threatened plants.
Instead work with oils from sustainably-managed
cultivated plants categorized by the IUCN as Least
Concern (i.e. low risk of extinction).They include
Roman Chamomile (Chamaemelum nobile), Cypress
(Cupressus sempervirens), Grapeseed (Vitis vinifera),Vir-
ginian Cedarwood (Juniperus virginiana), Texas Cedar-
wood (J. ashei),Yarrow (Achillea millefolium), Hazelnut
(Corylus avellana), Lavender (Lavandula angustifolia),
Rosemary (Salvia rosmarinus), Calamus (Acorus cala-
mus), Himalayan Cedarwood (Cedrus deodara), and
Copaiba (Copaifera langsdorfii).
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Use analogs not sourced from threatened,
near-threated and/or trade-protected plants
Although an oil can never replace the unique chem-
istry of another oil, explore safe analogs that share
major key chemical constituents, fragrance profiles,
therapeutic benefits, and which are not sourced from
threatened, near-threatened and/or trade-protected
plants. Here are some suggested analogs to use for
Atlas Cedarwood and Rosewood essential oil.

Atlas cedarwood

Atlas cedarwood’s primary constituents are [3-hi-
machalene, and a-himachalene, (E)- a-atlantone,

and y-himachalene (Aberchane and Fechtal, 2004)
(Table 2), it has a dry and woody fragrance profile,
and numerous therapeutic properties. Although the
essential oil of Himalayan Cedarwood is chemically
more like Atlas Cedarwood than to Virginian or to
Texas Cedarwood,Virginian cedarwood essential oil
is reported to have numerous therapeutic proper-
ties that mirror those of Atlas cedarwood essential
oil (Table 3).Texas Cedarwood oil shares many of
these properties as well but to a lesser amount.
Further,Virginian and Atlas Cedarwood essential oils
are uniquely similar (Mojay, 1997; Bowles, 2003; von
Marksfeld-Fuhrherr, 2004; Gray, 2006; Lis-Balchin,
2006; Farrer-Halls, 2009; Wanner et al., 2010; Guba,
2012; Price et al., 2012; Martins et al., 2015;Worwood,
2016; Orchard and van Vuuren, 2017).

Virginian Cedarwood has a similar fragrance profile
(dry and woody) and would likely support healing

in a similar way to Atlas Cedarwood essential oils.

It would also positively impact the preservation and
protection of Atlas Cedar and help to control the
Virginian Cedar population numbers.Virginian and
Texas Cedar are so abundant, they are considered
pest species, which is one reason the [IUCN has cate-
gorized them as ‘Least Concern’ (Tumen et al., 2013).
An additional benefit is that also like Atlas Cedar-
wood essential oil,Virginian and Texan Cedarwood
essential oils have insecticide properties and no
known contraindications or hazards (Gawde, 2009;
Tisserand and Young, 2014).

From a chemistry rather than a therapeutic stand-
point, Himalayan Cedarwood essential oil could be a
promising alternative to Atlas Cedarwood essential
oil (Table 2).These essential oils are significantly and
similarly unique in their chemical composition com-



Chemical constituent

B-himachalene

a-himachalene

(E)-o-atlantone

y-himachalene

deodarone

Iso-o-cedrene

Atlas Himalayan | Port Orford | Chinese | Texas Virginian | Western | Eastern White

(Wood) | (Wood) (Wood) (Wood) | (Wood) (Wood) Red (Needles/
(Needles) | Branches)

thujopsene

cedrenol

cuparene

longifolene

a-cedrene

a-terpineol

d-cadinene

o.-pinene

camphor

a-fenchol

cedrol

B-cedrene

a-cadinol

(E)-y-atlantone

himachalol

isocedranol

(Z)-a-atlantone

| -epi-cubenol

(Z)-trans-a-bergamotol

fenchone

a-muurolene

T-cadinol

B-terpineol

(+)-limonene

T-muurolol

citronellol

a-selinene

widdrol

a-thujone

B-thujone

sabinene

bornyl acetate

terpinen-4-ol

B-myrcene

geranyl acetate

rimuene

y-terpinene

Table 2. Percentages of key chemical constituents of each cedarwood/leaf essential oil. Although all chemical constituents play an important role
in the activity of the oil, only those 22% were included with exceptions made to highlight further similarities between chemical profiles.The es-
sential oil source or plant part is denoted within (') under the common name of each cedar. Constituents highlighted in green are cedars in family

Pinaceae, and those in orange are in family Cupressaceae (Gupta et al., 201 1).
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