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From the Editor
           Welcome to our winter issue. The articles featured 

within these pages are focused on camphor and 
camphor-rich oils. While used mainly for pain, these 
essential oils have been shown to be beneficial for 
mood, memory enhancement and improved cognition, 
as illustrated by Jennifer Rhind, Joy Musacchio and 
Cynthia Brownley. 

Rodolfo Juliani and Itamar Dias take a look at the biological and 
chemical aspects of camphor, while Kristin Harrison-Robinson and 
Barbara Cordell take a look at camphor-rich Spike Lavender 
(Lavandula latifolia) in combination with other essential oils to relieve 
muscle soreness.

Laraine Pounds brings an old folk remedy to the forefront to discuss 
its benefits in Aromatherapy. Castor (Ricinus communis) oil and Cas-
tor oil packs have been shown to be useful in not only treating pain 
and inflammation, but also in child birth, skin care, and much more. 

My attention was grabbed by a statement made in an online video 
in which a spokesperson for a large essential oil company indicated 
that drinking 10 ml of Wintergreen (Gaultheria procumbens L. ) 
essential oil is equal to consuming one aspirin. While many learned 
Aromatherapists know this to be false, discussing the mechanisms of 
metabolism and how it impacts the level of toxicity may be harder 
to convey. Marco Valussi discusses methyl salicylate and salicylic acids 
and how they impact the body in his fascinating article.

This autumn saw the 5th biennial conference of the Alliance of Inter-
national Aromatherapists. Speakers and attendees gathered from all 
over the world in Denver, Colorado, to share, learn and grow their 
Aromatherapy knowledge. Leslie Moldenauer shares her thoughts 
and experiences of the event.

The IJPHA will be hosting a 2-day seminar with essential oil research 
consultant Robert Tisserand in beautiful Boulder, CO.  The early bird 
rate ends January 15, 2016! Sign up now for this can’t-miss event!

I wish you a wonderful and festive holiday season!

Lora Cantele                                    On the cover:                                         
                                                                          Salvia lavandulaefolia                                                                                                                           
                                                                              © Gabriel Mojay

© 2015 IJPHA All Rights Reserved by the IJPHA
The contents of this journal are the copyright of the International Journal 
of Professional Holistic Aromatherapy (IJPHA) and may not be reprinted 
without the written permission of the IJPHA.  
The information contained herein may not necessarily represent the 
IJPHA’s opinions or views.
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Spanish Sage and Its Effects 
on Mood, Memory, and 
Cognitive Function  

Jennifer Rhind, PhD, CBiol.

traditional medicines (Table 1), and many yield dis-
tinctive essential oils – some of which have import-
ant aromatherapeutic uses. Here, we will explore just 
one of these species – Spanish, or ‘Lavender-leaved’ 
Sage – and its potential role in Aromatherapy, com-
paring and contrasting it with just some of its close 
relatives.

Salvia lavandulaefolia © Ghislain118

The name ‘sage’, and indeed the genus Salvia is, for 
botanists, gardeners, herbalists and Aromatherapists, 
so very evocative. Salvia, which is derived from the 
Latin verb salvere, means ‘to save’ – a word with 
powerful connotations that are especially relevant 
to healing, ritual and shamanic practices. This diverse 
genus is interesting – we have numerous aromatic 
species that are important in ceremonies, rituals and 

Species Symbolism, ethnomedicine, ceremony and ritual

Various Salvia 
species

Salvia species such as S. apiana (White Sage) are important in Native American sweat lodges and smudging ceremonies (‘bath-
ing’ in smoke); often used in conjunction with Artemisia, Juniperus, and Thuja species, Calocedrus decurrens (Incense Cedar), and 
Hierochloe odorata (Sweetgrass). These aromatics are all associated with purification and the repulsion of negative influences, 
especially during ceremony (Pennacchio et al, 2010).
Salvia species have a pan-cultural use in traditional healing systems, including ancient Greek, Roman, Ayurvedic, American 
Indian and Chinese medicines (Tildesley et al, 2005).

Salvia divinorum This comparatively rare species (the ‘Sage of the Diviners’) is a hallucinogenic sage, used by shamans of the Sierra Mazateca 
in the Oaxaca region of Mexico as an entheogen. Its fresh leaves are chewed, or made into an infusion and swallowed, or the 
dried leaves are smoked by shamans to induce hallucinations and trance during ritual and healing ceremonies (Hanson, 2010). 
Since the mid-1990’s, it has also been used as a recreational drug, and as such has been abused; it is now illegal in 13 nations, 
and 15 states within the USA.

Salvia desoleana Indigenous to Sardinia, this species is used in folk medicine to treat menstrual, central nervous system and digestive disorders, 
much like the traditional uses of other Sage species (Sokoviç et al, 2009).

Salvia fruticosa Reflecting the Roman belief that sage conferred immortality, it was said that ‘cur moriatur cui Salvia crescit in horto?’ This trans-
lates as ‘why should he die who has sage in his garden?’ (Gali-Muhtasib et al, 2000). It was also known as ‘Sage the Saviour’, 
and in the ancient Salerno School of Medicine, it was said that Salvia salvatrix, natura concilatrix; or ‘Salvia is a cure with a 
calming effect’ (Valnet, 1982). 

Salvia lavandu-
laefolia

Spanish or Lavender-leaved Sage has been used in traditional Mediterranean medicine to enhance memory, as has the com-
mon, or Dalmatian Sage, S. officinalis (Perry et al, 2000). In Ayurvedic medicine, it has been used to enhance cognitive perfor-
mance and memory (Dancer et al, no date).

Salvia libanotica The East Mediterranean sage, Salvia libanotica, is a popular plant remedy used in the Middle East, to treat colds and abdominal 
pain. This species was formerly known as S. triloba because of its leaves, which have the appearance of three lobes, and it is 
sometimes known as Greek or Cretan sage. It has a very long history of use, going back to 1400 BCE. In Lebanon, both oil 
and water extracts are used internally, and externally to heal fractures. It is widely believed that if it does not benefit, neither 
will it cause any harm. In Lebanon, Syria and Jordan, herbal practitioners regard it as a panacea, but its notable uses include 
treating headaches, sore throats, and abdominal pains, and treating depression, as a tranquiliser and sedative (Gali-Muhtasib et 
al, 2000). 

Table 1. Salvia species – symbolism and their role in ethnomedicine, ceremony and ritual.
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Constituent S. lavandulaefolia 
typical range                  
( Tisserand and 
Young, 2014, 
p.415)

Organic 
S. lavandulaefolia
from Spain                     
(supplied by Oshadi 
Ltd.)

1,8-cineole 10.0–30.0% 15.14%

camphor 11.0–36.0% 13.49%

α-terpinyl acetate 0.5–9.0% 5.71% (with sabinol)

linalool 0.3–4.0% 2.03%

α-pinene 4.0–11.0% 5.31% (with α-thujene)

camphene 4.6–10.6% 3.42% 

β-pinene 3.3–7.3% 3.09%

trans-sabinyl acetate 0.5–9.0% 6.91%

borneol 1.0–7.0% 11.23%

linalyl acetate 0.1–5.0% 5.20%

d-limonene 2.0–6.0% 3.68%

β-myrcene 1.0–4.9% 3.99%

bornyl acetate 0.8–4.9% 1.09%

β-caryophyllene 0.2–3.7% 1.55%

sabinene 0.1–3.5% 1.66%

trans-β-ocimene 0–2.2% 0.40%

para-cymene 0.4–2.1% 0.55%

iso-borneol 0.2–1.9% 0.01%

α-terpineol 0.1–1.9% 1.61%

α-caryophyllene 0–1.0% -

terpinen-4-ol 0–2.0% 0.71%

cis-β-ocimene - 2.79%

geraniol - 0.52%

thymol - 0.60%

Table 1. Salvia species (cont’d) – symbolism and their role in ethnomedicine, ceremony and ritual.

Species Symbolism, ethnomedicine, ceremony and ritual

Salvia officinalis It is said that Louis XIV of France trusted Sage more than his physician, and drank a cup of sage infusion every morning.
In folk medicine, common (Dalmatian) Sage has been used to treat many ills, but especially to help to maintain and restore 
health, protect against infection, relieve pain, aid digestion, and treat menstrual problems and infertility.
Dioscorides maintained that Sage was good for the liver and to make blood; it was a diuretic, and of use in consumption, for 
headaches due to cold rheumatic humors, as well as for joint pains, coughs, serpent bites and the plague. He also mentioned 
its ability to ‘help the memory, warming and quickening the senses.’ The herbalist, Gerard noted that it was ‘singularly good 
for the head and the brain’, and that it stimulated the senses and the memory (Grieve, 1992). On the physical level, Sage 
strengthened the sinews, cured palsy and trembling, and was effective against serpent bites. It is still widely used in herbal 
medicine. In Italian folk medicine, Sage is eaten to maintain good health, and it has a very long tradition of culinary use.

Salvia sclarea Clary Sage, and the related Wild English Clary (S. verbenaca) and Meadow Clary (S. praetensis), have an impressive and co-
lourful past. The name Clary comes from its earlier folk name ‘clear eye’ – if its seeds are put in water they form mucilage, 
which can be placed under the eye lids and where it envelopes any small irritating particles. Early culinary uses were clary leaf 
fritters, and clary wines were also popular – they allegedly had narcotic properties; the powdered seeds were added to wine 
to ‘provoke lust’ (Gordon, 1980). In Britain, it was also used as a substitute for hops in brewing ale and beer. This practice 
produced beer with intoxicating qualities, and whose consumption was followed by a severe headache. Therapeutically, Clary 
infusion was used to treat ‘women’s diseases and ailments’, and also digestive disorders and colic (Grieve, 1992).

Salvia somalensis Widely used in traditional medicine, Wild Somalian Sage has anti-inflammatory actions and comparatively low toxicity; it is 
dominated by bornyl acetate (Villa et al, 2009); this is unusual in the Salvia genus.

Botany and habitat                                                                                                                   
Spanish Sage is Salvia lavandulaefolia (sometimes 
spelled lavandulifolia) of the Lamiaceae family – a 
small, woody, sprawling herbaceous perennial native 
to southern France and Spain. Its favoured terrain is 
rocky, stony soil, and it frequently grows alongside 
Rosmarinus officinalis (Rosemary) and Genista cinerea 
(Slender Broom). Its leaves are narrow and lanceo-
late (no more than 3–4 cm long); they are born on 
opposite sides of the stems and in close, bunch-like 
formation – hence the similarity with lavender leaves. 
Pale lilac-hued flowers are borne on short inflor-
escences. The scent of the fresh herb resembles 
Rosemary rather than Common Sage (Clebsch and 
Barner, 2003).

Spanish Sage essential oil                                                                                                
The essential oil is extracted by steam distillation 
of the leaves and flowering tops. It is a clear mobile 
liquid with a penetrating odour. The initial impres-
sion is pungent, and reminiscent of Spike Lavender 
(Lavandula latifolia, L. spica). However, very quickly 
we appreciate the heart of the aroma – fresh-herbal, 
with cineolic (Eucalyptus-like) and camphoraceous 
nuances. It is not persistent or tenacious; Rose-
mary-like notes emerge, and the dryout is faint, but 
unmistakably herbal.

The scent, hazards and potential therapeutic qualities 
of the essential oil are reflected in its chemistry. As 
with all essential oils, variations in composition occur 
(Table 2).

Table 2. Spanish Sage essential oil – constituents. 
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In 1987, Cabo et al suggested that there were three 
broad types of Sage based on their dominant constit-
uents (Gali-Muhtasib et al, 2000): 

    Group I consists of species characterised by α- 
and β-thujone – such as Common or Dalmatian Sage

    Group II by linalool and linalyl acetate – such as 
Clary Sage and Sardinian Sage

    Group III by 1,8-cineole and camphor – such as 
Spanish Sage, Greek Sage and Lebanese Sage 

Spanish Sage essential oil has a complex composition, 
with two prominent constituents present in roughly 
equal proportions – the oxide 1,8-cineole and the 
ketone camphor, both at up to around 30% (although 
significantly less in the sample obtained for the pur-
poses of writing this article). Many others are pres-
ent in smaller amounts – such as the bicyclic alcohol 
borneol; the esters α-terpinyl acetate, trans-sabinyl 
acetate, bornyl acetate and linalyl acetate; and the 
terpenes α-pinene, camphene, β-myrcene, d-limonene 
and β-ocimene. 

It is very difficult to predict therapeutic actions 
with any certainty from this – mainly because of the 
complexity and potential for synergistic interactions 
– however, we could surmise that the presence of 
1,8-cineole and camphor might suggest actions on 
the respiratory system – perhaps expectorant and 
mucolytic properties, but also pain-relieving and 
anti-inflammatory actions and cephalic properties. 

However, we also know that the camphor content 
might present a hazard – it is toxic, and ingestion can 
cause central nervous system stimulation followed by 
disrupted co-ordination, respiratory depression, and 
coma, along with other symptoms such as anxiety, 
confusion, headache, dizziness, and hallucinations. It 
is strongly associated with neurotoxicity, and kidney 
and liver damage, but it does not appear to carry 
the risk of reproductive toxicity. Sabinyl acetate, 
which is present at 0.5–9.0%, can cause abortion, 
maternal toxicity and teratogenicity in mice (these 
effects are dose dependent). It has also been sug-
gested that estrogenic activity is possible (Tisserand 
and Young, 2014). So, we need to be aware of the 
potential hazards presented by Spanish Sage essen-
tial oil, and the consequent contraindications to 

its use. Tisserand and Young (2014) suggest that it 
should be completely avoided during pregnancy and 
breastfeeding, and that the maximum dermal use lev-
el should be 12.5% (based on an essential oil which 
contains 36.1% camphor).

Very often, research into the biological actions of 
essential oils is instigated by ethnomedical and folk 
healing practices. Spanish Sage is used in traditional 
Mediterranean medicine to enhance memory (Perry 
et al, 2000). Therefore, it is not surprising that this 
has been the main focus of research into its actions 
and therapeutic potential. 

Mood, alertness, memory enhancement and 
cognitive functioning                                       
There has been a series of studies investigating Span-
ish Sage, specifically in the domains of mood modula-
tion, memory enhancement and cognitive functioning. 

In 1996, Perry et al began to explore the effects of 
European herbs, including the essential oils and al-
coholic extracts of fresh and dried S. officinalis and S. 
lavandulaefolia, in the treatment of dementia. Perry et 
al (2000) focused on the potential of Spanish Sage to 
inhibit cholinesterase and thus enhance cholinergic 
activity – which is the mode of action of memory-
enhancing and anti-dementia drugs.1 This in vitro study 
established that the essential oil could inhibit human 
erythrocyte acetylcholinesterase. However, what is 
interesting for Aromatherapists was the additional 
conclusion that there was a ‘major’ synergistic effect 
amongst the constituents – because no single iso-
lated component was a particularly potent inhibitor. 
The essential oil used in the study had a dominance 
of camphor at 27%, with 1,8-cineole (13%), α- and 
β-pinene (10–15%), bornyl acetate (10%) and others 
such as geraniol, linalool, α-terpineol and γ-terpinene 
(each present at less than 1%). Further studies were 
needed to establish if these results were relevant to 
the effects of ingestion of the oil on acetylcholines-
terase activity in the brain. It was later confirmed 

1 Neurodegenerative brain disorders such as Alzheimer’s disease are 
characterised by a progressive decline in cognitive, behavioural and 
motor functions. It is thought that this cognitive deterioration is due 
to a deficit in cholinergic-mediated neurotransmission in the synaptic 
cleft – and increased levels of acetylcholinesterase and butyrylcholin-
esterase have been found in post-mortem brain tissue. For this reason, 
it is believed that substances that inhibit cholinesterase enzymes (such 
as acetylcholinesterase) can enhance cholinergic activity and thus 
cognitive functioning.
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that Spanish Sage essential oil had anti-oxidant and 
anti-inflammatory activity,2 and anti-cholinesterase 
actions ex vivo (Perry et al, 2001), all of which sup-
ported speculation that it could be of value in the 
treatment of dementia. So, in 2003, Perry et al con-
ducted a pilot study to investigate whether Spanish 
Sage could be used for dementia therapy. This was an 
open-label study, which involved giving oral doses of 
the essential oil to patients with Alzheimer’s disease, 
and as such, was not free from practice effects or ex-
pectations. However, overall, there was a reduction in 
neuropsychiatric symptoms and an improvement in 
attention, and it was concluded that S. lavandulaefolia 
has pharmacological actions relevant to dementia 
therapy, and does not carry the side effects which are 
problematic with conventional treatments.

Also in 2005, Tildesley et al published the results 
of their placebo-controlled, double-blind, balanced 
cross-over study which sought to establish if oral 
doses3 of Spanish Sage essential oil could modulate 
mood and cognitive performance in healthy young 
adults. Several parameters were measured, including:

    Cognitive measures – tests for word presen-
tation, immediate word recall, picture presentation, 
simple reaction time, digit vigilance, choice reaction 
times, spatial working memory, numeric working 
memory, delayed word recall, delayed word recogni-
tion, and delayed picture recognition

    Memory – quality of memory, secondary memo-
ry factor, working memory factor, and speed of  
memory factor

    Attention – speed of attention, accuracy of at-
tention

    Subjective mood measure – alert, calm, con-
tent

    Serial subtraction – ‘serial sevens’ test, ‘serial 
threes’ task

2 Oxidative stress and chronic inflammation are thought to be at the 
root of degenerative processes.

3 The doses were 25μl and 50μl of S. lavandulaefolia essential oil in 
sunflower oil capsules, administered on the day of the tasks, and prior 
to the tasks. No adverse effects were noted.

Analysis of the results 
showed that compared 
with the placebo, both 
doses of Spanish Sage 
improved cognitive per-
formance, secondary 
memory and speed of 
memory, serial subtractions 
(speed) and mood (notably 
‘calmness’ for both doses, 
‘contentedness’ for the 
higher dose, and ‘alertness’, 
‘calmness’ and ‘content-
edness’ with the higher 

dose). It was not suggested that the results were due 
solely to modulation of cholinergic systems, but that 
many interacting processes were at work, and it was 
also highlighted that the volunteers did not have any 
existing cholinergic deficits. However, it was postu-
lated that because of its anti-oxidant, anti-inflamma-
tory and mood-enhancing effects, the essential oil 
might afford long-term protection from decline, and 
the mood-enhancing actions may be useful in even 
advanced dementia.

Apart from the biological actions, these studies 
emphasise two factors that are important in Aroma-
therapy – the significance of synergistic interactions 
among constituents, and the likelihood of multiple 
modes of action. For example, the placebo mecha-
nism can act concurrently with quasi-pharmacological 
mechanisms, hedonic mechanisms, and field depen-
dency, etc.

An illustration of how expectation can influence the 
outcome (the placebo effect) can be seen in a study 
conducted by Robbins and Broughan (2007). Here, 
the participants were randomly assigned to three 
groups and given a word memory test. Then a similar 
test was repeated in the presence of the odour of 
Spanish Sage. Prior to the second test one group had 
been told that the odour would impair their memory, 
while another group was informed that it would im-
prove their memory. The third group was the control, 
and given no information about Spanish Sage. The 
negative expectancy group performed less well in the 
second test, and the positive expectancy group had 
an improved performance, while the control group 
performed as in the first test. This clearly demon-
strates that the manipulation of expectations can 

Unlocking cognition 
© bestdesigns/iStock
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have a very strong influence; even the very suggestion 
that an odour is present can influence motivation 
and behaviour (Knasko et al, 1990, cited by Ilmberger 
et al, 2001).

A further two relevant studies were published in 
2010. Kennedy et al (2010) investigated the potential 
ability of S. lavandulaefolia to improve cognition and 
protect against cognitive decline. This study followed 
a preliminary in vitro investigation, and was a dou-
ble-blind, placebo-controlled, balanced cross-over 
study that examined the cognitive and mood effects 
of a single oral dose of the extract in the essential oil. 
It was demonstrated that the extract improved both 
mood and cognitive performance in healthy young 
adults, confirming the earlier results obtained by 
Tildesley et al in 2005, and again it was proposed that 
Spanish Sage could be a treatment for dementia and 
cognitive decline. 

Moss et al (2010) investigated the effects of the aro-
mas of S. officinalis and S. lavandulaefolia on cognition 
(memory) and mood. It was found that the aroma of 
Common Sage produced a ‘significant enhancement 
effect’ for quality of memory – a cognitive function – 
compared with the control and the Spanish Sage, al-
though both aromas significantly increased alertness 
(a mood effect) in comparison with the control (no 
odour). As both aromas were rated as equally pleas-
ant, the hedonic valence mechanism was probably 
not a factor. It was postulated that the mechanisms 
involved in the aromatic modulation of mood are 
distinct from those involved in cognitive effects, and 
that cognitive effects are probably pharmacological, 
and probably via acetylcholinesterase inhibition. This 
is certainly possible; Azizi et al (2012) highlighted the 
cognition-restoring effects of thymol and carvacrol 
which are found in Common Sage, while Spanish Sage 
is characterised by the mood-modulating constitu-
ents 1,8-cineole and camphor.
 
Despite decades of research into the effects of 
aromas on cognition and mood, the exact mode 
of action has yet to be established. For example, 
Moss et al (2008) supported a quasi-pharmacolog-
ical mechanism of action, suggesting the concept of 
substance-specificity, where each odour could deliv-
er a unique pattern of influence. In 2012, Moss and 
Oliver reported the results of a study which eluci-
dated the relationship between inhaled Rosemary 

essential oil and absorbed 1,8-cineole on cognitive 
performance and mood. It was found that the plasma 
concentration of 1,8-cineole was significantly related 
to cognitive performance – the higher the concen-
tration, the better the performance, in terms of both 
speed and accuracy. The effects of 1,8-cineole plasma 
concentration levels 
on mood were less 
clear, although it was 
observed that there 
was a significant 
negative correlation 
between change in 
subjective feelings of 
‘contentment’ and 
1,8-cineole levels. Moss and Oliver suggested that 
compounds absorbed from the diffused Rosemary 
affect both cognition and mood, but that this happens 
independently via different neurochemical pathways. 
It is highly likely that the same mechanisms are at 
work when Spanish Sage is inhaled.

It can be concluded from the research cited that:

  • Spanish Sage – whether ingested or inhaled – has 
measurable effects on cognition and mood in healthy 
adults and those suffering from dementia.
  • Synergistic interactions among its constituents 
produce these effects, and no single component is 
responsible.
  • These effects are not only due to pharmacological 
actions, but also to hedonic and placebo mechanisms.

This is certainly supportive of the use of Spanish Sage 
in holistic Aromatherapy. So, how might we harness 
its therapeutic effects in our practice?

Spanish Sage in holistic Aromatherapy                                                                       
Spanish Sage can be used either for massage or 
inhalation, or diffusion, depending on the aims of the 
therapeutic intervention. It is clear that its main role 
will be in the cognitive domain; however, it could 
also play a part in blends designed for pain relief and 
inflammation.

To enhance alertness and memory and alleviate men-
tal fatigue, and with the secondary aim of reducing 
pain and inflammation, we could consider blending 
Spanish Sage with: 
   

Rosemary © Igor Dutina/iStock
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     Rosemary ct. cineole or ct. bornyl acetate – 
Rosemary is found growing in the same habitat, it is 
renowned for its cephalic actions, and it could aug-
ment the 1,8-cineole content, or increase the level 
of bornyl acetate (also associated with prevention of 
mental fatigue4) in the blend; and/or

    Common (Dalmatian) Sage – this Group I Sage 
also requires caution in its use, but it has been used 
traditionally to enhance cognition; Azizi et al (2012) 
highlighted the cognition-restoring effects of its dom-
inant constituents thymol and carvacrol. 
This will produce a typically herbal scent, especially 
if Common Sage is used. The characteristic compo-
nents of Spanish Sage – 1,8-cineole and camphor – 
have a medicinal element in their odours, and are not 
strongly associated with positive mood modulation. 
Therefore, it is well worth considering the addition 
of antidepressant, uplifting aromatics, which also have 
analgesic and anti-inflammatory actions, such as:
    
    Grapefruit (Citrus x paradisi), Lemon (C. limon),      
Geranium (Pelargonium species), Black Pepper (Piper 
nigrum) or Pink Pepper (Schinus molle) – these can 
help to create a pleasing aroma, softening the strong 
herbal element, while contributing to positive effects 
on mood. 

Spanish Sage – its clinical and therapeutic role                                                                  
Spanish Sage is not a commonly used aromatic, 
despite its prominence in folk medicine and contem-
porary research in the neurosciences. This is possibly 
due to its associated cautions and contraindications, 
and maybe even its typically herbal aroma. However, 
it would seem that the essential oil has considerable 
potential in the management of dementia – perhaps 
providing a degree of protection against cognitive 
decline as well as a treatment without unwanted side 
effects.  As Aromatherapists, we can certainly harness
its therapeutic qualities – to counteract mental 
fatigue, and to enhance cognitive ability in otherwise 
healthy clients, or to provide support for our clients 
experiencing cognitive decline.  d
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Introduction
Essential oils and their components are receiving 
increased interest as the global exports for essential 
oils averaged $24 billion (2011 figures) and are grow-
ing at an annual rate of 10%. These figures reflect 
the interest of the consumers on this natural plant 
products that are not only used in fragrances, flavors 
and flavors enhancers but also in areas of medicine, 
dietary supplements and aromatherapy (Govin-
dasamy et al, 2013). In the last decade, there has 
been an increased focus on the health applications 
of essential oils, as they have demonstrated antiviral, 
anticancer, antioxidant, and antimicrobial activities, 
among others. There has also been more research 
done to study the sensory properties and effects of 
essential oils on human psychology. 

The interest in these types of products is due to 
their physical and chemical properties; essential oil 
components are highly volatile, a property that al-
lows them to diffuse in the air and reach the sensory 
cells to generate signals that are then processed by 
the brain to create the aroma sensation. This interac-
tion between plants, the physical medium and human 
biology (senses and brain) has been the driver of the 
Aromatherapy industry. 

As a complex mixture of components, each essential 
oil has unique sensory properties. Essential oil com-
ponents containing oxygen are normally the most 
active, both in a sensory way but also biologically. 
An example of oxygenated components is provided 
by camphor, a bicyclic monoterpene with a ketone 
group that is perhaps one the most used monoter-
penes in many industries (Figure 1). 

Biological and Chemical 
Aspects of Camphor

H. Rodolfo Juliani, PhD and Itamar Dias

Camphor 3-D model (copyright free)

In view of the importance of essential oils to many 
industries, the purpose of this work is to revise 
the physical, chemical and biological properties 
of camphor and the essential oils of which it is a 
component. 

Sensory, physical and chemical properties  
Camphor is a naturally occurring monoterpene. A 
large proportion of camphor is produced syntheti-
cally, although when it is, it is no longer considered 
a natural product. This bicyclic monoterpene ketone 
naturally occurs in the dextrorotatory form (d-cam-
phor, or (+)-camphor) and is found mainly in the 
wood of the Camphor tree (Cinnamomum camphora) 
and also in a wide variety of plants such as Feverfew 
(Tanacetum parthenium), Sage (Salvia officinalis), and 
Sagebrush (Artemisia tridentata), while its isomer in 
the laevorotatory form (l-camphor, (-)-camphor) is 
synthetic (Zuccarini, 2009). The synthetic camphor
is synthesized from α-pinene of Turpentine oil 
found mainly in coniferous trees such as pines, this 
latter component is transformed to camphene to 
isoborneol through dehydrogenation is converted 
to camphor (Chen et al, 2013). In plants, camphor 
is synthesized from geranyl diphospate to yield 

Figure 1. Chemical structure of camphor (2- and 3-D respectively).  
Source: www. pubchem.ncbi.nlm.nih.gov/ compound/camphor
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(+)-bornyl diphosphate, then (+)-borneol, and trans-
formed to (+)-camphor. After it is purified, Camphor 
appear as colorless to white granules with a pene-
trating and characteristic camphoraceous aroma sim-
ilar to mint (menthone).  Camphor is slightly soluble 
in water and highly flammable, and reacts violently 
with chromic anhydride. Burning the crystals will 
produce irritating and/or toxic gases (Table 1)(NCBI, 
2015). 

Biosynthetic origin Bicyclic monoterpene ketone

Chemical name (IUPAC) 4,7,7-trimethylbicyclo[2.2.1]heptan-
3-one

Synonyms 2-camphonone; Gum camphor; 
Laurel camphor; Synthetic camphor; 
Japan camphor; Formosa camphor; 
2-Bornanone; 1,7,7-Trimethylbicyc-
lo(2.2.1)heptan-2-one

Cataloging CAS 76-22-2, EC 200-945-0, ICSC 
1021, RTECS EX1225000, UN 2717, 
FEMA 4513

Appearance Colorless or white crystals (room 
temperature)

Relative density/specific gravity 0.992 (25°C)

Refractive index 1.5462 at 20°C 

Melting point 179°C

Boiling point 204°C

Flash point 66°C

Formula weight 152.24 g/mol

Empirical formula C10H16O

Type of aroma Strong characteristic fragrant, 
strong mothball-like odor, cam-
phoreous, minty

Aroma description Penetrating, aromatic

Solubility in organic solvents Soluble in ethanol, ethylether, tur-
pentine and essential oils

Solubility in water 0.125 g/100 mL at 25°C

Stability Stable at low temperature. Com-
bustible. Incompatible with strong 
agents, metallic salts, combustible 
materials, organics

Table 1. Physical, chemical, and sensory properties of camphor.
Source: www. pubchem.ncbi.nlm.nih.gov/compound/camphor

Sources
Camphor-based products have been used as an 
ethno-remedy since ancient times (Zuccarini, 2009). 
Camphor is a bioactive compound found most often 
in the Camphor tree (Cinnamomum camphora), Sage, 
and Sagebrush. Sage can contain camphor levels of 1 
to 25% (Schenk, 2009). 

Essential oils rich in camphor are obtained from the 
wood of the tree commonly known as Camphor 

Laurel (C. camphora) and the East African Camphor-
wood tree (Ocotea usambarensis). Another source in 
Asia is Camphor Basil (Ocimum kilimandscharicum) 
(Chen et al, 2013). There are two chemotypes of C. 
camphora oil; one that is typically high in camphor
(averaging 68%) with minor levels of α-pinene (5%) 
and limonene (3.5%); and another that is high in 1,8-
cineole (51%), with minor levels of sabinene (17%) 
and citronellol (9.1%) (Schenk, 2009). In O. kilimand-
scharicum the oils are dominated by high levels of 
camphor (65%) (Padalia and Verma, 2011). A seasonal 
variation has been observed, with highest amounts 
of camphor occurring in the summer (59%) and the 
lowest in the winter (49%) (Kumar et al, 2009). 

Toxicity
As it is produced in large amounts and used in many 
industries, synthetic camphor has been the cause 
of accidental intoxications. Camphor has moderate 
acute oral toxicity with an LD50 of 1.31 g/kg in mice. 
Camphor showed no evidence of genotoxicity and 
carcinogenicity. In developmental studies, camphor 
did not show any fetal toxicity. Camphor displayed 
moderate to high toxicity in inhalation studies in 
mice (72 ppm) and in rats (80 ppm) (Wagner, 2006). 
The odor threshold is 0.079 ppm (Anonymous, 
2005). Camphor intoxication usually occurs follow-
ing accidental ingestion by infants (Zuccarini, 2009). 
There have been cases where children confused cam-
phor cubes with sugar cubes. Signs of toxicity include 
convulsions and other central nervous system (CNS) 
symptoms such as confusion, dizziness, hallucinations, 
and headache (Sahana and Rajiv, 2012). 

The toxicity of camphor (LD50 of 1.31 g/kg) suggests 
that the normal exposure in foods and Aromatherapy
products is relatively low. Calculating the average 
weight of a human at 62 kg, a toxic level of camphor 
would be 81.22 g, a value well above the normal 
exposure, suggesting a lower toxicity of camphor. An 
interesting phenomena observed in mice is that at 
100 mg/kg the natural dextrorotatory form (d-cam-
phor) is less toxic, while the synthetic levorotatory 
form (l-camphor) or the racemic mixtures (d- and 
l- at ~50% each) showed a variety of toxic and 
behavioral effects (Zuccarini, 2009). These results 
suggest that the natural form high in d-camphor is 
less toxic than the racemic mixture or l-form. Other 
studies have shown that the synthesis of camphor 
from α-pinene, also yields racemic mixtures of both 
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isomers (Chen et al, 2013). Natural essential oils are 
usually higher in the dextrorotary form (+) like in the 
case of Salvia sclarea (96% for the d-, and 4% for the 
l-), Sage (S. officinalis) (80%) and Basil (Ocimum basili-
cum) (99%). While the oil of Coriander (Coriandrum 
sativum) was high in the levorotary form (-) (87%), 
the dextrorotary form was 13% (Tateo et al, 1998).

Uses and biological activities
For decades, camphor has been used in many indus-
tries; in foods as flavouring agent, in pharmaceutical 
products and in moth-repellant products. It is also 
used in plastics, lacquers and paints (Anonymous, 
2005). It is used to manufacture celluloid. Ping pong 
balls are an example of a product made from cellu-
loid. When broken, a ping pong ball will release the 
characteristic odor of camphor. 

Camphor can be made synthetically from vinyl chlo-
ride, cyclopentadiene or a mixture of both (Budavari, 
1989). The strong and penetrating odor is aligned 
with a mild anesthetic effect and a heat sensation 
associated with warming medicines (Gibson et al, 
1989). Camphorated oil in the form of chest rub 
oils and ointments is still widely used to treat colds, 
persistent cough and other respiratory concerns. The 
camphorated oil is usually prepared from a 19–20% 
camphor compound, despite the recommendations 
of the Food and Drug Administration (FDA) to use 
less than 11%. High concentrations of camphor can 
present highly toxic effects, especially to children 
(Theis and Koren, 1995). Camphor is widely used for 
its analgesic properties in the treatment of muscle 
sprains, strains and winter aches. When applied topi-
cally, camphor selectively activates mammalian TRPV1 
(Transitional receptor potential) genes, which are 
known to be expressed in sensory cells responsible 
for detection of temperature (Xu et al, 2005). 

The transient receptor potential (TRP) channel 
superfamily of heat sensor neurons are apparent-
ly chemo-sensitive to camphor which leads to the 
strong desensitization properties of camphorated 
products. The anesthetic feeling of the camphorated 
products make it very popular to treat muscle pain, 
especially that resulting from sports such as strains 
and sprains (Xu et al, 2005).

A study assessing the effects of camphor on the skin 
has shown that it induces first a cold sensation that 

is then followed by a warm sensation that is accom-
panied by an increase in skin and muscle blood flow 
(Kotaka et al, 2014).

One of the first properties to be systematically stud-
ied was the ability to use camphor and its derivatives 
as an antitussive, expectorant, and nasal deconges-
tant. The inhalation of camphor vapor is associated 
with increasing sensation of airflow through the nasal 
cavities, thought to be the result of the induction of 
cold perception in the nociceptive sensory neurons 
(Zuccarini, 2009). Although the molecular process is 
still unclear, its effectiveness is well documented.

Camphor is known to have a variety of biological 
activities including antiseptic, disinfectant, germicide, 
and insecticide. Recent studies show that it also 
has great potential to be used against the influen-
za virus. In one study, one of camphor derivatives 
(camphecene) showed inhibition of the viral protein 
Hemagglutinin, which is the most abundant protein 
during the early virus replication cycle. This camphor 
derivative shows promise as a potential antiviral drug 
(Zarubaev et al, 2015). 

It has been observed that camphor can have cogni-
tive effects in the elderly, as its administration pro-
duces a short-term increase of blood pressure that 
is associated with increased cognitive performance 
(Werner et al, 2009).

The essential oils of C. camphora are considered to 
have significant mosquito repellency; of all patents 
containing essential oils as mosquito repellents, 33% 
contained camphor in their formulations (Pohlit et al, 
2011).

Cinnamamom camphora © H. Zell
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Conclusions
Camphor is a bicyclic monoterpene, with a charac-
teristic aroma, refreshing and resembling the aroma 
of mint, known as camphoraceous. Because it is 
manufactured synthetically and in high amounts, many 
accidental intoxications are associated with the use 
of synthetic camphor. However, using essential oils 
containing natural camphor in Aromatherapy (either 
topically or inhaled—never internally) as prescribed 
by a qualified practitioner is considered safe. Cam-
phor has many interesting biological activities, in-
cluding insect repellency (e.g. mosquitos and moths) 
and an increased sensation of airflow through the 
nasal cavities. Other important activities are its ability 
to produce warm/cold effects on the skin due to 
increased blood circulation, thus having a local anes-
thetic activity. This increased blood flow in the brain 
can translate into increased cognitive functions. d
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This is a very exciting and expansive era because 
we have the opportunity to be “Aromatherapy 
pioneers.” In recent years, many new essential oils 
have emerged, and are still emerging, from the 
American Southwest. Sagebrush (Artemesia tridentata) 
is one of them. There is virtually no information on 
this essential oil, but here we endeavor to create a 
profile based on its chemical components, ancient 
medicinal uses, botany and energetics. 

Taxonomy 
Sagebrush (Artemesia tridentata)

Botanical family
Asteraceae (Sunflower family)

Other common names
Big Sagebrush, Mountain Sagebrush, Chamiso, 
Chamiso Hediondo

Botany
Sagebrush (Artemesia tridentata) is an evergreen 
bush that varies in size depending on rainfall and soil 
conditions. In ideal conditions the plant will reach 
nine to ten feet in height, but three to four feet is 
more common.

The trunk of Sagebrush is thick and woody, and older 
plants are often covered by a grayish-brown stringy 
bark. The leaves are wedge shaped and typically have 
three blunt teeth; however, sometimes they have four 
to nine teeth and occasionally are completely lacking 
teeth. In the fall, the small yellow flowers form in 
panicles at branch ends. Sagebrush is a prolific seeder 
(Kane, 2011).

Location
Found in southern British Columbia, Alberta, South 
Dakota south to the Rocky Mountains, New Mexico, 
central Arizona and California (Kane, 2011). In fact, 
a dozen species of Sagebrush grow in New Mexico’s 
Pueblo Province (Dunmire and Tierney, 1995).

Medicinal uses of the plant
This plant is multi-faceted. The whole plant is 
strongly antimicrobial and has been used for ages 
in first aid, as a disinfectant and cleansing wash, by 
the prehistoric Anasazis to the present-day Paiutes 
and Oregon farmers. Many people used the smoke 
of burning leaves or the steam rising from moist 
Sagebrush on coals to cleanse the air of pestilence 
and spirits of the dead (Moore, 1989).  

The natives of the Southwest (U.S.) have long 
used Sagebrush in various preparations. How it is 
prepared really defines the usage, as seen in the 
following examples. Inhaling Sagebrush vapor from 
a pot of simmering tea is beneficial for pulmonary 
issues as well as a sore throat. A poultice applied to 
the back and chest is helpful to speed up recovery 
from bronchitis and the flu. Steeped oil can be 
applied to arthritic joints, sprains and strains to 
reduce inflammation and pain. Because the leaves 
are substantially antibacterial and antifungal, the tea, 
poultice, powder and steeped oil are all effective for 
any skin or orifice infections (Moore, 1989). 

As a tea, Sagebrush is an aromatic bitter. It is 
stimulating to hydrochloric acid, pepsinogen, and 
other gut secretions. This makes the tea beneficial 
to the body’s digestive process for some people. In 
addition, the cold tea is a diuretic and the hot tea is 
diaphoretic (Kane, 2011).

Sagebrush–New Essential Oil 
of the American Southwest   

Joy Musacchio, MA, CCA, LMT and                     
Cynthia Brownley, MS, CCA, LMT Sagebrush © ShutterStock
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Essential oil specifics 
Method of extraction: Steam distillation
Plant parts: Flowering plant
Aroma: Camphoraceous, cool, earthy, fresh, slightly 
herbaceous, strong
Note: Middle
Countries of origin: U.S.—in the Intermountain 
West of North America—and Canada
Chemical composition: The Sagebrush (Artemesia 
tridentata) sample we tested for this article is 
comprised of approximately 14.22% monoterpenes, 
5% sesquiterpenes, 6.34% monoterpenols, 0.37% 
sesquiterpenols, 42.47% ketones, 12.48% esters, 
0.88% aldehydes, and 6.59% oxides (not taking into 
account the minor constituents—Table 1). 

It is from the GC/MS that we can begin to piece 
together how to use this new and exciting essential 
oil in a therapeutic manner that is safe and effective.

Safety 
The amount of camphor found in Sagebrush is about 
the same amount of camphor found in Rosemary 
(Rosmarinus officinalis ct. camphor), which has no 
contraindications according to Essential Oil Safety 
(Tisserand and Young, 2014). However, it is worth 
taking note that camphor is known to cross the 
skin, mucous membranes, and the placenta barrier 
(Tisserand and Young, 2014). The authors do not 
use this essential oil with young children due to the 
camphor content.

Monoterpenes % Sesquiterpenes % Monoterpenols % Sesquiterpenols %

α-phellandrene 1.40 α-copaene 0.47 α-terpineol 0.09 nerolidol 0.12

α-pinene 0.73 α-curcumene 0.12 artemisia alcohol 1.29 spathulenol 0.25

α-terpine 1.40 α-humulene 0.10 borneol 1.33  

β-pinene 0.45 α-muurolene 0.20 lavandulol 0.14

γ-terpinene 0.39 α-zingiberene 0.21 linalol 0.23

artemisia triene 2.36 β-caryophyllene 0.62 santolina alcohol 0.47

camphene 5.34 δ-cadinene 0.54 terpinen-4-ol 0.80

cis-β-ocimene 0.03 γ-cadinene 0.15 trans-pinocarveol 0.34

d-limonene 0.15 γ-curcumene 0.32 trans-verbenol 0.10

α-fenchene 0.19 γ-muurolene 0.29 yomogi alcohol 1.55

para-cymene 1.03 bicyclogermacrene 0.33

pinadiene 0.11 germacrene D 1.32

terpinolene 0.10

thujadiene 0.25

tricyclene 0.29

Esters % Aldehydes % Oxides % Ketones %

artemisyl acetate 3.31 2-butenal 0.62 1,8-cineole 6.48 camphor 22.08

bornyl acetate 0.75 geranial 0.11 caryophyllene 
epoxide 

0.11 2-propanone-1-cyclo-
hexen-1-yl

8.78

cis-3-hexenyl ester 0.67 myrtenal 0.15 artemisia ketone 6.35

cyclocarboxylate component 
mw=182

3.44 cycloalkyl ketone 0.08

cyclocarboxylate component 
isomer mw=182

1.23 cycloterpenic ketone 3.16

geranyl acetate 0.07 pinocarvone 0.27

lavandulyl acetate 0.07 terpenic ketone 
mw=152

0.84

linalyl acetate 0.12 terpenic ketone 
mw=152 isomer

0.79

terpenic ester 0.76

terpenic ester 0.26

terpinyl acetate 1.80

Table 1. GC/MS Sagebrush (Artemesia tridentata). Stillpoint Aromatics 2015.
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Chemistry
This particular batch of Sagebrush is comprised of 
approximately 43% ketones. This is worth noting 
because some ketones, including camphor, are 
neurotoxic (Battaglia, 2003), although most are not. 
Camphor is slightly neurotoxic. It is also worth 
noting that 18% of the constituents of this essential 
oil are not identified.

According to E. Joy Bowles (2003), ketones are 
antiviral, beneficial in preventing the formulation of 
keloid scar tissue, and very effective mucolytics.

Camphor has been used externally for a variety of 
ailments ranging from respiratory issues to muscular 
and rheumatic pain. The principle use of camphor is 
to reduce coughs, to improve capillary function, and 
to raise blood pressure. Camphor vapors are inhaled 
as treatment for upper respiratory tract ailments 
(Stuart, 2015).

Essential oils rich in camphor 
act as analgesics (Bang et al, 
2007). In addition, camphor 
posesses counter-irritant and 
rubefacient effects. These 
qualities make essential oils 
rich in camphor ideal in blends 
for the relief of fibrositis and 
neuralgia (Bernardes et al, 2010). Camphor also 
exhibits effective antitussive abilities (Laude et al, 
1994), and may prevent bone loss (Muhlbauer et al, 
2003), although there is no clinical evidence.

1,8-Cineole, also known as eucalyptol, is both an 
oxide and ether. The name “1,8” refers to the fact 
that the oxygen atom is bonded to the first and 
eighth carbon atoms. 1,8-Cineole has a strong affinity 
with the respiratory system. Cineole is both an 
expectorant and mucolytic agent (Marongiu et al, 
2004).

1,8-Cineole also helps relieve coughs (antitussive) 
and open the bronchial tubes (bronchodilator), and 
breaks down mucous (mucolytic). It has had positive 
effects on lung function (Juan et al, 2011), and has 
been shown to increase cerebral blood flow when 
inhaled (Nasel et al, 1994). This implies an ability to 
increase clarity and focus. 

Therapeutic uses
We conclude from the research 
on the chemical components—
camphor and 1,8-cineole—that 
Sagebrush may be a good choice 
to use in respiratory blends 
as well as muscular blends. We 
(the authors) have successfully 
used this essential oil in chest salves and balms, 
stock blends for diffusers, and aroma sticks (inhalers) 
for allergies, flu, colds, asthma, rhinitis and other 
respiratory concerns. We have also used Sagebrush 
oil at up to 10% dilution in salve, balm, oil and crème 
preparations to help alleviate rheumatic, arthritic, as 
well as muscular and joint pain.  

Case study
We have used this essential oil with many clients 
over the past two years. One client who was 
suffering from stage 4 lung cancer comes to mind. 
She had trouble breathing, had pain in her chest due 
to constant coughing, and felt that her energy and 
auric field were compromised.  

We used Sagebrush in three different formulations 
for her.  

  • The first was in a chest salve for the muscular 
pain. The formulation was a 5% blend of Sagebrush 
(Artemesia tridentata), Plai (Zingiber cassumunar), Birch 
(Betula lenta), and Spike Lavender (Lavandula latifolia). 
She applied this to her chest and back twice a day to 
relieve the muscular pain and spasms.

  • The second was in an inhaler to assist with 
her breathing. The oils used were 5 drops of 
Sagebrush (Artemesia tridentata), 5 drops of Khella 
(Ammi visnaga), 4 drops of Roman Chamomile 
(Chamaemelum nobile), and 4 drops of Green Myrtle 
(Myrtus communis).

  • The third was in a stock blend to be used in 
a diffuser for space clearing and protection. The 
blend consisted of 10 drops Sagebrush (Artemesia 
tridentata), 7 drops Piñon Pine (Pinus edulis), and 10 
drops Fragonia (Agonis fragrans).

Camphor © ShutterStock

Camphor © ShutterStock
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Unfortunately the client passed away from lung 
cancer. However, the feedback that we received 
before her death follows:

  • She experienced a decrease in muscular pain and 
spasms both in the chest area and upper and mid 
back. She also reported a feeling of her lungs opening 
and a bit of relief when breathing.
  
  • She reported that the inhaler was more effective 
in assisting with breathing when she inhaled via her 
mouth as opposed to her nose.

  • When diffusing the stock blend, she reported 
that she felt a sense of calm and balance in her 
emotional and mental states. It seemed to decrease 
her anxiety about the cancer and death. In fact, she 
requested that she be anointed with this blend prior 
to cremation.

Emotional and energetic uses
We (the authors) have studied and practiced 
energetic work in our massage practice for over 
10 years. Our clients have expressed that they feel 
a shift in their emotional state of being as well as 
physical relief when the energetic body (chakra 
system) is attended to. We have experienced much 
success using essential oils to balance the chakras.

We have found that Sagebrush essential oil supports 
the 1st, 3rd and 7th chakras.

From our training in Energetic Medicine, we know 
that the first chakra has to do with survival and 
living on the planet in a balanced way. It is the root 
chakra and the chakra that connects us to Mother 
Earth. When we have applied one drop of Sagebrush 
essential oil to this chakra, clients have reported an 
immediate sense of grounding and feeling solid and 
balanced in their physical body. The third chakra 
also known as the solar plexus chakra has to do 
with personal power and respecting oneself. When 
Sagebrush essential oil has been applied to this 
chakra, clients have reported a sense of surety and 
confidence in their point of view or decisions. When 
the essential oil has been used to enhance their 
personal power they have felt less anxious when 
going into what could be a stressful situation.

Lastly, the 7th chakra has to do with our higher 
information or intuition. We have successfully 
used Sagebrush essential oil with clients who are 
indecisive and have trouble trusting themselves. 
When clients have used Sagebrush on the crown 
chakra, they have reported a sense of decisiveness 
and trust in their decisions and intuition.

We find this essential oil to enhance clarity and clear 
thinking. It also fosters a sense of expansiveness as 
well as groundedness. Expansiveness in the sense 
of connecting directly to one’s intuitive gifts and 
gut feelings. Groundedness in the sense of being 
mindful and present in the physical body. We also 
find this essential oil to be extremely purifying for 
the auric field as well as effective in space clearing. 
Space clearing means to clear negative or interfering 
energies and feelings from the room. The process of 
using Sagebrush essential oil in a diffuser or room 
spray for this purpose is similar to that of smudging 
with various herbs in the Native American tradition.

Cold and flu crème (appx. 3% dilution)
1 ounce/30 ml unscented crème
5 drops Sagebrush (Artemesia tridentata)
6 drops Rosemary (Rosmarinus officinalis ct. 
verbenone)
6 drops Lavender, True (Lavandula angustifolia)   
3 drops Inula (Inula graveolens)

In a 1 ounce jar, combine essential oils and blend 
with a small cosmetic spatula. Add the unscented 
crème a little at a time, incorporating the essential 
oils into the crème.

Apply to the chest twice daily (morning and night) 
for five to seven days.

Formulas using Sagebrush essential oil

Jar of creme
©  S847/iStock
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Room clearing spray (appx. 1% dilution) 
(To help to cleanse the energetic field in a space)
2 ounces/60 ml Spring water or White Sage (Salvia 
apiana) hydrolat 
7 drops Sagebrush (Artemesia tridentata)
5 drops Rabbitbrush (Ericameria nauseosa—formerly    
Chrysothamnus nauseosus)
2 drops Mugwort (Artemisia herba alba)

Place the essential oils in the bottle and shake to 
blend. Top up the bottle with the water. Shake well 
before each use and mist into the air.

Muscular relief blend (appx. 1.5% dilution)
2 ounces/60 ml of Trauma Oil* 

6 drops Black Pepper (Piper nigrum)
5 drops Sagebrush (Artemesia tridentata)
5 drops Ginger (Zingiber officinale)
3 drops Peppermint (Mentha x piperita)

Place the essential oils in the bottle and shake to 
blend. Top up the bottle with the Trauma Oil and 
shake well to combine. Apply as necessary to skin to 
relieve sore muscles.

Emotional cleanse inhaler 
(To assist in sense of well-being and may help to 
reduce anxiety)
3 drops Sagebrush (Artemesia tridentata)

7 drops Bergamot (Citrus bergamia)
4 drops Pink Pepper (Schinus molle)
2 drops Ylang Ylang (Cananga odorata)

Combine the essential oils in a small non-reactive 
bowl. Place the wick of a blank inhaler (aromastick) 
in the bowl to absorb the essential oils. Place the 
wick in the inhaler tube and tightly cap at the 
bottom. Replace the cover and screw tightly to close.

Close right nostril with finger and inhale from the 
tube with left nostril. Repeat using the right nostril, 
while closing the left. Repeat.

*Trauma Oil is an herbal-infused carrier oil consisting of Calendula 
(Calendula officinalis) flowers, Arnica (Arnica montana) flowers and 
Organic St. John’s Wort (Hypericum perforatum) flowering tops infused 
in organic olive oil. 

Conclusion
Sagebrush is 
an exciting 
new oil with 
many potential 
therapeutic 
uses—
antispasmodic, 
antirheumatic, 
antiasthmatic, 
analgesic, 
mucolytic, cephalic, energizing, protective and ground-
ing. The chemistry of essential oils is interesting to 
study; however, it is really not as simple as locating 
a single component and finding the corresponding 
therapeutic action. There is scientifically proven 
research on only 60–70 components, and there 
are hundreds of components. The weakness in the 
chemical family theory and looking at essential oils as 
a collection of components can be limiting. It is the 
synergy of the total components that make the oils 
effective. In our opinion, that is the fantastic magic 
and mystery of essential oils.

We cannot assume that the uses 
of a whole plant in herbalism 
translates to uses of the 
essential oil. It is prudent to 
look at the chemistry to begin 
using a new oil in a safe and 
responsible manner. As essential 
oils continue to emerge from 
the Southwest, we have yet 
again become pioneers. d
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tric exercise” (Bryant, 2007). Muscle soreness is mea-
sured using subjective methods like self-assessment. 
The most recent breakthrough in quantifying muscle 
soreness uses thermal imaging devices to monitor 
delicate changes in one’s body temperature (The 
Journal of Visualized Experiments, 2012).

Thus far, attempts to determine reliable methods 
for alleviating muscle soreness have been inconclu-
sive. Some traditional methods evaluated to relieve 
muscle soreness include cryotherapy (the topical 
application of ice), massage, stretching, and the use 
of non-steroidal, anti-inflammatory drugs (NSAIDs). 
Some of these therapies have had a slight impact im-
mediately after intense exercise. However, an option 
that consistently diminishes muscle soreness has yet 
to be determined (Bryant, 2007; Barlas et al, 2000).

Several studies have looked at the effects of tradi-
tional interventions to prevent or alleviate muscle 
soreness from exercise, although these studies did 
not specifically look at healthy, conditioned runners 
(Barlas et al, 2000; Rutledge and Jones, 2007; Yeung et 
al, 2011).

No studies were found on diminishing exercise 
soreness using non-traditional methods. In particular, 
there is no firm evidence from clinical studies assess-
ing the effects of conditioned runners and essential 
oils. A search of Medline in 2013 shows no research 
has been done in the field comparing the use of vari-
ous essential oils to treat muscle soreness. Our study 
will examine using a mixture of Sweet Marjoram 
(Origanum majorana) (Table 1), Black Pepper (Piper 
nigrum) (Table 2), and Spike Lavender (Lavandula 
latifolia) (Table 3) with conditioned runners. A scant 
number of studies have investigated Sweet Marjoram 

Runners make up a large percentage of the exercise
movement today, and all indications suggest this num-
ber will continue to increase. People run for a variety 
of reasons; to improve their health, to have more 
energy, for social aspects, and because it is an inex-
pensive means of exercise. There are people who 
take up the sport of running to compete in 5K races 
or run marathons, while others simply run for fitness 
(Higdon, 2011).

According to Braun and Slorzo (2013), one of the 
most common reasons runners may discontinue 
running is due to injury or muscle soreness. Injuries 
are typically infrequent and specific; however, muscle 
soreness is common for all runners. Most runners 
experience this soreness in their gastrocnemii, quad-
riceps, and hamstrings (Leach, 2013).

Two types of muscle soreness are experienced by 
conditioned individuals who increase the intensity, 
frequency, or duration of their workouts. The first is 
acute muscle soreness: the pain one feels during or 
immediately after exercise in muscles placed under 
high levels of stress, which can linger for up to an 
hour after stopping activity. The second is delayed 
muscle soreness, which typically occurs 24–48 hours 
after the exercise session and may last for one to 
three days (Bryant, 2007).

Numerous studies have investigated the cause of 
muscle soreness from exercise (The Journal of Visual-
ized Experiments, 2012; Radak, 2012). Muscle soreness 
was once believed to be caused by lactic acid build-
up in the muscle tissue; however, we now know this 
is not the case. The most current research attributes 
muscle soreness to “microscopic tears in the muscle 
and surrounding connective tissue following eccen-

The Effects of Aromatherapy on 
Muscle Soreness During the Acute 
Phase of Conditioned  Runners

Kristin Harrison-Robinson, BS, LMT, MR, CCAP and
Barbara Cordell, PhD, RN, AHN-BC, RMT, CCAP
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Introduction                                                                                                                           
The purpose of this study is to test the efficacy of 
a mixture of three essential oils on muscle sore-
ness in the acute phase of conditioned runners. The 
objective of the research was to quantify whether a 
decrease in muscle soreness in runners has any effect 
on recovery time and overall performance. Variables 
within this study are morning vs. evening runs, indoor 
vs. outdoor terrain, and pre/post energy levels of 
runners.

essential oil or some variation of Lavender essential 
oil individually or in some dual combination for clin-
ical purposes (Ou et al, 2012; Kim et al, 2006; Dhany 
et al, 2012). For example, Sweet Marjoram essential 
oil was found to significantly reduce muscular pain 
when used topically (Ou et al, 2012). Lavender essen-
tial oil was also found to reduce pain sensations to a 
higher perceived degree than that experienced by a 
control group (Kim et al, 2006).

Romine et al (1999) observed the effects of Lavender 
Aromatherapy1 in recovery from exercise. The means 
of measuring recovery included blood pressure, arte-
rial pressure, pulse pressure, and heart rate. Positive 
findings were discovered, although they were not 
statistically significant.  

Components Results (%) Specification (%)

α-pinene 1.31  

α-thujene 1.31  

β-pinene 0.43  

sabinene 7.17 4.00–10.00

myrcene 2.06  

α-phellandrene 0.33  

α-terpinene 8.37 4.00–12.00

limonene 2.25  

β-phellandrene 1.79  

1,8-cineole 0.14  

γ-terpinene 13.82 10.00–19.00

p-cymene 1.31  

terpinolene 3.15  

trans-thujanol 4 4.26

 

linalool 1.17  

cis-4-thujanol 18.38 5.00–25.00

linalyl acetate 18.38  

para-menth-2-en-1-ol <trans-> 1.51  

bornyl acetate  <0.05  

terpinen-4-ol 23.44 18.00–32.00

β-caryophyllene 2.07  

para-menth-2-en-1-ol <cis-> 0.90  

methyl chavicol 0.15  

α-terpineol 3.11  

bicyclogermacrene 1.49  

geraniol 0.09  

caryophyllene oxide 0.08  

spathulenol <0.05  

1 Lavender Aromatherapy involved treatment by inhalation of Lavender 
essential oil after a brief cardiovascular workout.

Table 1. Certificate of analysis: Sweet marjoram (Origanum majorana),                                                                                       
organic, ethically farmed, steamed-distilled flowers and leaves, Egypt.

Components Results (%) Specification (%)

α-pinene 13.25 5.00–19.00

camphene 0.43  

β-pinene 9.83 8.00–18.00

sabinene 0.22  

d-3-carene 7.19 7.00–16.00

β-myrcene 1.78  

α-phellandrene 1.48  

limonene 15.01 14.00–23.00

β-phellandrene 0.15  

γ-terpinene 0.07  

trans-β-ocimene 0.25  

p-cymene 0.23  

terpinolene 0.41  

α-cubebene 0.13  

d-elemene 2.52  

cyclosativene 0.00  

α-copaene 0.24  

α-gurjunene 0.20  

linalool 0.50  

β-elemene 1.52  

α-guaiene 0.45  

terpinen-4-ol 0.00  

β-caryophyllene 24.90 8.00–28.00

α-humulene 2.17  

α-terpineol 0.29  

d-germacrene 4.56  

β-selinene 3.44  

α-selinene 2.20  

bicyclogermacrene 0.28  

α-farnesene 0.13  

γ-cadinene 0.08  

caryophyllene oxide 0.48  

nerolidol 0.02  

t-cadinol 0.02  

α-cadinol 0.05  

coumarin <0.05  

Table 2. Certificate of analysis: Black Pepper (Piper nigrum),
organic, ethically farmed, steam-distilled buds, Madagascar.
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Materials and methods                                                                                                  
Materials
The three organic essential oils were chosen for 
their classical and clinical properties. The first essen-
tial oil was Sweet Marjoram. Sweet Marjoram is a 
member of the Lamiaceae family and has been found 
to cause no irritation or sensitivity at 6% (Epstein, 
1994). Classically, this essential oil is excellent for 
muscle pain and cramps, especially after heavy exer-
cise (Davis, 2005).

Sweet Marjoram has also been used to relax and 
calm constricting muscles, aid in bruising and sprains, 
regulate blood pressure, tone the parasympathetic 
nervous system and support the respiratory system
(Braun and Slorzo, 2013). Sweet Marjoram has a 
good ratio of terpenes to alcohol in its chemistry 
making it more soothing and safe for use.

Black Pepper was chosen for its conventional use in 
aiding with both mental and physical fatigue, along 
with pain reduction. Runners not only have to com-
bat physical pains during their runs, but also mental 
exhaustion. Black Pepper belongs to the Piperaceae 
family. There is no irritation or sensitivity noted at 4% 
when used topically, although it does have stimulat-
ing potential (Braun and Slorzo, 2013; Compiled by 
Essential Science Publishing, 2000).

Due to the higher ratio of terpenes in its chemi-
cal make-up, Black Pepper appears to have more 
analgesic and cortisone-like properties. Traditionally, 
Black Pepper was used by Indian monks to maintain 
stamina and energy. This essential oil has been said 
to increase cellular oxygenation, increase energy, and 
support the digestive and endocrine systems (Braun 
and Slorzo, 2013). One study found Black Pepper, 
when tested against six other essential oils, to be 
therapeutic in relieving pain when applied topically 
(Kligman, 1972). Soltis investigated the combination 
of Black Pepper and Sweet Marjoram to address low-
er back pain (Ou et al, 2012). This study had a small 
number of participants and while there were some 
encouraging findings, the results were not significant. 
Both Sweet Marjoram and Black Pepper have anti-
septic and antiviral properties, which are an added 
bonus to perspiring runners (Komeh-Nkrumah, 2011; 
Buckle, 2003).

Spike Lavender was the third and final essential oil of 
the topical blend used in this study. Spike Lavender 
is from the Lamiaceae family. This essential oil was 
chosen for its antispasmodic effect and classical use 
for sprains, stiff joints and muscular pains (Braun and 
Slorzo, 2013; Komeh-Nkrumah, 2011). As with Black 
Pepper, there is potential for a stimulating effect 
as well with this essential oil. However, there is no 
irritation or sensitivity at 8% when used topically. 
Due to its high ketone content, Spike Lavender is 
extremely safe for topical use, and has been not-
ed for its analgesic effects on acute low back pain 

Components Results (%) Specification (%)

α-pinene 2.30  

camphor 0.77  

β-pinene 2.26  

sabinene 0.58  

myrcene 0.74  

α-terpinene 0.09  

limonene 1.82  

β-phellandrene 25.82  

1,8-cineole 25.82 20.00–35.00

cis-β-ocimene 0.50  

γ-terpinene 0.47  

trans-β-ocimene 0.24  

3-octanone 0.17  

p-cymene 0.47  

terpinolene 0.14  

hexyl butyrate 0.09  

cis-linalool oxide 0.14  

camphor 12.29 8.00–20.00

linalool 40.16 25.00–50.00

linalyl acetate 0.89  

terpinen-4-ol 0.94  

β-caryophyllene 1.34  

lavandulol 0.54  

trans-β-farnesene 0.54  

α-humulene 0.10  

α-terpineol 0.94  

borneol 1.39  

d-germacrene 0.37  

γ-cadinene 0.12  

α-bisabolene 1.82  

caryophyllene oxide 0.20  

t-cadinol 0.06  

bisabolol 0.05  

coumarin <0.05  

Table 3. Certificate of analysis: Spike Lavender (Lavandula latifolia),
organically produced, steam-distilled flowering tops, Spain.
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trol and experimental groups. The average age for the 
females was 37.7 years old, and the average age for 
the males was 40.2 years old. All subjects were 
given detailed information regarding the method and 
purpose of this study, and informed consent was 
obtained.

A conditioned runner was defined as an individual 
who regularly engaged in running, and ran five or 
more miles at a time for a minimum of three to four 
days per week for at least eight weeks. New runners 
were excluded because there may be a higher degree 
of variability pertaining to compliance with their new 
running routine, along with their expected new mus-
cle soreness. Conditioned runners also tend to have 
a higher threshold for pain (Higdon, 2011; Wong-
Baker Faces® Pain Rating Scale). 

A long distance run is considered anything longer 
than five miles. Typically the average runner logs 25 
miles per week, whereas marathon runners tend 
to average around 40 or more miles per week. This 
number may vary as well, depending if the individual 
is training for an event, tapering down prior to an 
event, or experiencing any injuries (Higdon, 2011).

Methods 
Qualified subjects were randomly assigned in this 
single blind study to either the Control Group (A) 
or Experimental Group (B). All subjects were given 
a packet that included a consent form, patch test 
instructions, overview of the study, detailed protocol, 
a handout to assess their muscle soreness, a docu-
mentation form, and a roll-on applicator to be used 
topically, labeled with only ‘A’ or ‘B’ on the bottom.

The documentation form was created in Microsoft 
Excel and emailed to subjects so they could com-
pile data electronically if they wished. The hand-
out used to assess muscle soreness was titled the 
Wong-Baker Faces® Pain Rating Scale (Fig. 1—used 
with permission). Subjects were instructed to use the 
Wong-Baker Faces® Pain Rating Scale 0–10 on the 
handout. Subjects were contacted twice per week for 
each of the three weeks (once on Sunday and again 
on Thursday) for check-in, to ensure compliance, and 
to decrease any degree of variability due to uncer-
tainty or questions. 

(Braun and Slorzo, 2013; Komeh-Nkrumah, 2011). 
Port conducted a small pilot study to examine the 
possible effects of a mixture of both Spike Lavender 
and Black Pepper essential oils for arthritis pain (Kim 
et al, 2006). While this was a small, controlled study, 
there were promising results for the effectiveness of 
these essential oils in the experimental group. 

Apparatus
All subjects used a PET plastic2 
roll-on 13 ml applicator that was 
purchased from SKS Bottle and 
Packaging (stock number 0040-
20). Since most runners tend to 
run outdoors in varying tem-
peratures with little more than a 
runner’s belt or pack, the plastic 
was deemed a better choice than 
glass for safety, convenience, and ease of use.

The experimental group used a roll-on applicator 
with a 5% dilution, consisting of five drops of Sweet 
Marjoram, four drops of Black Pepper, and four drops 
of Spike Lavender. All three of these essential oils 
were purchased from Nature’s Gift Aromatherapy 
Products two weeks prior to the beginning of the 
study. The carrier oil used was 100% pure, expel-
ler-pressed Grapeseed (Vitus vinifera) oil purchased 
from TheraPro. Each 13 ml roll-on was filled up to 
its shoulder with Grapeseed oil. Three disposable 
pipettes (20 drops per ml) were used to administer 
the specified drops of essential oils into the Grape-
seed oil, one clean pipette per essential oil . The 
control group was given a placebo roll-on consisting 
of Rose Petals Rosewater by the Heritage Store with 
one drop of yellow food coloring by McCormick.

Subjects
The sample was a convenience sample found through 
running groups, running stores, and friends/colleagues 
– fliers, emails, phone calls and word-of-mouth refer-
rals. Potential subjects with a history of epilepsy or 
hypertension were excluded due to possible contra-
indications of the Black Pepper and Spike Lavender 
essential oils. In total, twelve healthy, conditioned 
runners volunteered for this study (eight female and 
four male). Subjects were assigned randomly to con-

2 PET plastic. PET is globally recognized as a safe, recyclable packaging 
material.

Roll-on applicator 
© SKS Bottle
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personal applicator on their gastrocnemii, quadriceps, 
and hamstrings within 15 minutes of completing 
their run, after cooling down but before showering. 
The randomly assigned experimental group used the 
personal roll-on applicator with the 5% dilution of 
Sweet Marjoram, Black Pepper and Spike Lavender 
in Grapeseed oil. The randomly assigned control 
group used their placebo roll-on applicator. Muscle 
soreness of gastrocnemii, quadriceps, and ham-
strings bilaterally was measured on a self-rated scale 
of 0–10, using the Wong-Baker Faces® Pain Rating 
Scale. Subjects documented the same information as 
Week One in their Excel sheet, under the tab labeled 
‘Week Two.’

Participants were given specific instruction by the 
investigator for the rolling protocol to be used. Sub-
jects were instructed to shake their roll-on appli-
cator for five seconds before beginning to roll each 
muscle area. Each muscle group area was rolled three 
full times. One full roll consisted of placing the roll-
on applicator at the beginning at the distal end of the 
muscle, and rolling all the way up the muscle to its 
proximal end, and then all the way back down to the 
distal end of the muscle. The first full roll consisted of 
the belly of the muscle area. The second full roll con-
sisted of the medial portion of the muscle area. The 
third and final roll consisted of the lateral portion 
of the muscle area. Subjects were given a diagram as 
well to illustrate the method clearly. 

Subjects were instructed to begin on their right leg 
and perform all rolls on this leg before proceeding 
onto their left leg. To further clarify, subjects were 
to begin with their right gastrocnemius and perform 
three full rolls on this muscle area; then proceed 
to their right quadriceps for three full rolls and 
conclude with their right hamstring for three full 
rolls (Fig. 2). This exact order was then immediately 
repeated on their left leg. In total, 18 full rolls were 
executed; nine full rolls per leg. As soon as subjects 
completed their last roll on their left leg, they were 
instructed to start back at their first muscle area 
of their right leg (right gastrocnemius) and record 
their perceived level of muscle soreness using the 
Wong-Baker Faces® Pain Rating Scale. This was done 
in the same order as the rolling – right gastrocne-
mius, right quadriceps, right hamstring, left gastrocne-
mius, left quadriceps, and left hamstring. 

The study was conducted over three consecutive 
weeks. Subjects recorded three runs per week for 
each of the three weeks. Subjects were told to fol-
low their regular running routine as scheduled, and 
abstain from using any other pain-relieving products 
before and after their runs.  The first week was used 
to assess baseline data without use of the roll-on ap-
plicators. All subjects were instructed to do a patch 
test with their roll-on during the first week. The 
patch test consisted of rolling a small amount of their 
given roll-on applicator to the inside of their elbow 
area and to cover this with a waterproof bandaid 
for the next 24 hours. After 24 hours, they were to 
remove the bandaid and report any skin irritations. 
There were no irritations found by any of the sub-
jects when the patch tests were performed. The 
second week, the subjects used their roll-on appli-
cators. The third and final week was used to collect 
post-intervention data with no use of their roll-on 
applicators.

During the first week, all subjects collected baseline 
data. The participants were asked to choose three 
of their weekly runs to document, following their 
personal running routine. Subjects documented the 
date and time of their run, if they ran outdoors or 
indoors, and also rated their energy levels before and 
after their run on a scale of 0–10 (0 = no energy, 10 
= high energy). Energy levels were noted to deter-
mine if exertion levels had any effect on the runners’ 
performance. Subjects recorded the level of mus-
cle soreness in their gastrocnemii, quadriceps, and 
hamstrings bilaterally. Subjects used the Wong-Baker 
Faces® Pain Rating Scale to subjectively assess their 
degree of soreness in each muscle group. All data 
were recorded after each run by the subjects on 
their formatted Excel document under the tab la-
beled ‘Week One.’  

For the second week, subjects documented the same 
data as their first week while using the personal roll-
on applicator after each run. Participants rolled their 

Figure 1. Wong-Baker Faces® Pain Rating Scale.
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Fig. 2. Original image was sourced from Wikipedia.
The image above has been altered to reflect the muscles

described in this research.

For the third week, subjects repeated the exact same 
protocol as Week One, and documented post-inter-
vention information on their formatted Excel docu-
ment under the tab labeled ‘Week Three.’ At the con-
clusion of the third week, subjects mailed or emailed 
their completed Excel documents to the researcher. 
Subjects were asked to provide any feedback in re-

gard to their roll-ons. Several subjects in the Control
Group A described their (placebo) roll-on as “re-
freshing,” “soothing” and mentioned that they felt 
“an overall sensation of relaxation” after its use. Two 
subjects in Control Group A stated that they “did 
not feel much of a difference” with using the roll-on. 
One subject in Control Group A had no comment.  

In the Experimental Group B, several subjects ex-
pressed that their roll-on felt “invigorating,” and de-
scribed it as “spicy” and “outdoorsy.” The remainder 
of the subjects in this group merely expressed they 
enjoyed the aroma of their roll-on applicator.

Results                                                                                                                                
Baseline measurements demonstrated that Control 
Group A had fairly consistent levels of soreness for 
all muscle groups with the most muscle soreness 
sensed in the right quadriceps. In Control Group A, 
a slight decrease overall was noted in the rating of 
muscle soreness in Week Two in all subjects in all six 
muscle groups.

An even more significant decrease in muscle sore-
ness was noted in Week Three for all subjects in 
Control Group A. One theory is this might be due 
to the intensity, duration, or terrain of their chosen 
running routes, or possible placebo effect.

Figure 3. This graph illustrates the data collected from the six subjects from Control Group A during Week 1 (baseline), Week 2 
(placebo intervention), and Week 3 (post-placebo intervention). Self-rated muscle soreness is noted per each individual muscle group 

for both subjects’ right and left legs.
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Figure 4. This graph illustrates the data collected from six subjects from Experimental Group B during Week 1 (baseline), Week 2 
(essential oil intervention), and Week 3 (post-intervention). Self-rated muscle soreness is noted per each individual muscle group

for both subjects’ right and left legs.

Figure 5. This graph illustrates the data collected from the six subjects from Control Group A during  Week 2 (intervention), 
and the six subjects from the Experimental Group B during Week 3 (intervention). There does not appear to be a measurable 

difference in all muscle groups apart from hamstring left.
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In Experimental Group B, there was a noticeable 
difference between baseline and intervention. Those 
in Group B expressed the most muscle soreness in 
their left quadriceps, right hamstring, and left ham-
string during baseline recordings in the first week. 
The results in Group B during the second week also 
revealed a significant decrease of muscle soreness in 
the right hamstring and left hamstring. Upon further 
analysis, the right quadriceps and left quadriceps 
increased in muscle soreness; the right gastrocnemius 
showed a slight decrease; and the left gastrocnemius 
remained the same. During the third week, Group 
B experienced a decrease in all muscle area sore-
ness except for the right quadriceps. The third week 
(post-intervention) for both the Control Group A 
and the Experimental Group B had the lowest re-
cordings of muscle soreness. 

Conclusion and discussion                                                                                              
Topical Aromatherapy using a blend of three oils was 
found to be effective in alleviating acute muscle sore-
ness in conditioned runners when compared with a 
Control Group.

Within both groups all runners had an average mus-
cle soreness rating less than 4 (rated on a scale of 

0–10) (Figures 3 and 4). This appears to agree with 
Burfoot (2004) and Higdon (2011) in that condi-
tioned runners tend to have a higher threshold for 
pain. A replicated study could include a third group 
of unconditioned runners with both a placebo and 
experimental intervention to verify this phenomenon.

Additionally, data from Week Two of the experimen-
tal group were analyzed to determine if there was 
any correlation between muscle soreness and factors 
such as time of the run or terrain.

Within Group B, there were a total of 31 morn-
ing runs and 23 evening runs. The morning runners 
exhibited an overall higher rating of muscle sore-
ness in general, especially in both their right and left 
hamstrings. In contrast, the evening runners’ muscle 
soreness results were fairly low.

Within Group B, a total of 42 runs took place out-
doors, and 12 runs took place indoors. In comparison 
to the indoor runners of Group B, outdoor runners 
in this group also sensed an increase in muscle sore-
ness, especially in their right and left hamstrings. The 
recorded muscle soreness in the left quadriceps for 
both groups was quite similar. Pre- and post- energy 

Figure 6. This graph illustrates the data collected from subjects from the Experimental Group B collectively from all three weeks. 
Runners in Group B ran a total of 31 times in the morning and 23 total times in the evening. Self-rated muscle soreness is 

noted per each individual muscle group for both subjects’ right and left legs.
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Lastly, while the 5% percent dilution of the essential 
oil blend for the Experimental Group B was within 
safe guidelines for topical use, it would be interesting 
to observe the finding of a higher percent dilution 
(6–10%). Reducing the intensity and/or duration of 
possible pain associated with acute muscle soreness 
may increase runner retention, allow for greater 
personal record (PR), and offer potential for more 
efficient mileage, speed, and recovery. Alleviating 
muscle soreness in the acute phase may or may not 
lead to delayed onset muscle soreness (DOMS), as 
this was not specifically investigated within this study. 
Additional research in this area is necessary to de-
termine the correlation between Aromatherapy and 
its effectiveness on acute muscle soreness in condi-
tioned runners. d
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Castor Oil as a Carrier for 
Holistic Aromatherapy 

Laraine Pounds, RN, BSN, MSN, CMT
 

Castor oil is not commonly thought of as a carrier 
agent for clinical Aromatherapy yet it has been used 
for thousands of years in folk medicine by many 
cultures. It has many healing benefits when used 
alone, and the effects can be potentiated when used 
in combination with selected essential oils targeting 
identified ailments. Castor bean oil is colorless or 
very pale yellow, viscous, highly emollient and quickly 
absorbed by the skin. 

Castor oil preferred for Aromatherapy use is hexane 
free, extracted by cold pressure from the seed of the 
Castor (Ricinus communis) plant. Lower grades of this 
oil are extracted by hot pressure or solvents, and by 
grinding the seeds and boiling in water for industri-
al grade oil. There are over 700 uses for Castor oil; 
some of these include use as a mold inhibitor, ingre-
dient in skin care products and cosmetics (lipstick), 
food additive and in the manufacturing of fibers, 
plastics, paints, dyes and leather treatments. Because 
the oil has a stable viscosity and won’t freeze, it is 
used for lubricating equipment in cold climates (Oil 
Seed Crops, 2015).

Although Edgar Cayce (1877–
1945) popularized Castor oil 
packs, the oil has a long and var-
ied history as a healing agent in 
folk medicine around the world. 
According to a research report 
in the Journal of Naturopathic 
Medicine, Castor bean seeds, 
believed to be 4,000 years old, 
were found in Egyptian tombs.  

Egyptians burned the seed oil in 
their lamps and used it to alleviate eye irritations and 
as a base for perfumed ointments (Grady, 1999).

Ayurvedic medicine has a long history of using Cas-
tor oil as a gastro-intestinal purgative, and topically 
for sciatic and rheumatic pain (Price, 1999). Healing 
traditions in China used the oil as a lubricant pur-
gative for induction of labor and expulsion of the 
placenta and for epilepsy in ancient Persia (Gabbay, 

1999). In ancient Rome, 
the Castor oil plant was 
known as Palma Christi, 
which translates into 
“hand of Christ” as the 
leaf was said to resemble 
the hand of Christ. This 
name continues to be 
used today. 

The Castor bean plant is the only member of the 
genus Ricinus. The plant grows as a shrub or a tree 
up to 40 feet depending on water supply, sun expo-
sure and quality of the soil. While the Castor plant is 
native to Africa, leading producing countries are India, 
China, Brazil and Russia (Oil Seed Crops, 2015). It 
can be cultivated in temperate climates with a grow-
ing season of 140–180 days, but will die below
32°F/0°C. It is noteworthy that in commercial pro-
duction the plants absorb carbon dioxide at an est-
imated 34.6 tons per hectare, thereby providing car-
bon tax credits as additional revenue to producers. 

Castor plant - Used with permission 
oilseedcrops.org

Edgar Cayce c. 1910 
(no copyright)

Ricinus communis leaves - Used with 
permission  oilseedcrops.org

Ricinus communis beans - Used with permission  oilseedcrops.org
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The large leaves are alternate and the flowers are 
arranged in a cluster (Price, 1999). The seeds are 
bean shaped and mottled in appearance. Chemically, 
Castor oil is a triglyceride (ester) comprised of fatty 
acids of which 90% is ricinoleic acid. The other com-
ponents include linoleic acid (4.2%); oleic acid (3.0%); 
palmitic acid and stearic acid (1.0%); linolenic acid 
and eicosanoic acid (0.3%). The composition of Cas-
tor oil and its high viscosity are remarkably constant 
(McGarey, 2002).

Concerns have been cited 
about ricin, a toxic glyco  
protein found in Cas-
tor beans. According to 
official toxicology reports, 
it is said that ricin does 
not partition into the oil. 
Additionally, the refining 
process denatures and in-
activates the toxic protein 
assuring the oil is safe for 
medicinal and cosmetic uses. Castor oil is classified 
by US Food and Drug Administration as Generally 
Recognized as Safe (GRAS) and effective for internal 
use as a stimulant. The Joint Food and Agriculture 
Organization (FAO) and the World Health Organiza-
tion (WHO) Expert Committee on Food Additives 
established an acceptable oral daily Castor oil intake 
up to 0.7 mg/kg body weight (International Castor 
Oil Association, 2015).

Uses and benefits                                                                                                                 
Castor oil uses in Aromatherapy are by topical ap-
plication, such as the traditional Castor oil pack, or 
as a lotion or oil additive for massage or skin care. 
A book about the Vermont style of folk medicine by 
D.C. Jarvis, published in 1958, lists numerous condi-
tions that respond well to the topical applications of 
Castor oil, including irritation of the conjunctiva of 
the eye; healing of the umbilicus in a newborn; and 
increasing milk flow in lactating women when applied 
to the breasts (Gabbay, 1999).

Dr. William McGarey of Phoenix, Arizona, researched 
the uses of Castor oil as recommended by Edgar 
Cayce and used them in his private practice. In his 
book The Oil that Heals, he describes uses of Castor 
oil packs for numerous conditions including: liver and 
gallbladder disturbances, wound care, cysts, abscesses, 

headaches, appendicitis, epilepsy, hemorrhoids, consti-
pation, intestinal obstructions, hyperactivity in chil-
dren and averting threatened abortions in pregnant 
women (McGarey, 2002).

Use of essential oils with the Castor oil compress                                                             
It is well understood that a closed compress encour-
ages the absorption of essential oils while reducing 
vaporization. The traditional Castor oil pack is simply 
a compress made with three layers of wool flannel 
saturated with Castor oil. Wool flannel is recom-
mended as the fabric of choice because it holds the 
gelatinous, viscous Castor oil well and also provides 
added warmth for improved absorption. Cotton 
flannel or other absorbent fabric may be substitut-
ed. This oil stains clothing and bedding so generally 
a towel or protective pad is placed under the body 
area and the compress is covered with a plastic wrap 
and small towel to hold it in place.  

A single essential oil or a synergy blend specially 
formulated for the condition being addressed, such 
as inflammation, pain, or skin care, can be applied in 
dilution or neat to the body area being treated or 
to the surface of the wool flannel which is placed 
over the target area. This article does not support a 
complete discussion of recommended essential oils 
for the range of common ailments that could benefit 
from Castor oil packs. The qualified Aromatherapist 
would select essential oils congruent for the present-
ing symptoms and the identified desired outcomes. 
Naturally, one would work within one’s scope of cre-
dentials and expertise and with physician awareness 
or input, as appropriate. 

Application of the Castor oil compress                                                               
In over 50% of his readings, Cayce recommended us-
ing the Castor oil pack, or compress, for an hour. The 
frequency most often recommended was for one 
hour three times a week. The duration varied from 
a single application to repeated applications for six 
months. In most cases, the therapy was recommend-
ed for a period of two to four weeks. 

As an adjunctive Aromatherapy application, the fre-
quency and length of treatment will depend on many 
variables, such as the extent of the problem, level of 
discomfort, outcome goals and client compliance. If 
someone has a difficult time preparing and using the 
compress, benefit is also gained by simply applying 

Castor seed pods - Used with 
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essential oils with the Castor oil to the affected area. 
However, clothing should be protected from con-
tact, as this oil is prone to staining. Essential oils with 
Castor oil can also be applied to small areas such 
as warts and skin tags with a single use band-aid or 
commercial compress.  

Materials
  • Protective liner or towel underneath and around 
clothing to prevent staining bed linens or clothing
  • White wool flannel or other absorbent fabric 
  • Bowl or pan
  • Saran wrap or plastic bag cut up
  • Towel to lie on or wrap around the pack 
  • Hot water bottle for additional warmth
  • Zip-lock bag or sealed container for storage 

Procedure
  • Fold the cloth to make three layers
  • Pour some of the Castor oil in a small bowl and 
soak the wool flannel in the oil
  • Wring the cloth so it is moist but not dripping 
  • Apply the essential oils blend directly to the skin 
area, except for when using on young children
  • Lie down, cover the skin area with the Castor oil 
pack and cover with plastic wrap 
  • Apply a hot water bottle, or hot wet towel; elec-
tric heating pads are discouraged for safety reasons 
  • Relax, read a book, listen to music, practice gentle 
breathing exercises, sleep 
  • Treatment time is generally 1 hour

Place the moist Castor oil pack in a zip-lock bag or 
other sealed container and keep in the refrigerator 
between treatments. Replenish with additional Cas-
tor oil for subsequent treatments. In most cases, the 
compress can be used repeatedly for several weeks 
before laundering. Do not dry clean the flannel as it 
would contaminate the cloth with chemicals. The skin 
can be cleansed afterwards with soap and water or 
by using a quart solution of water with two tea-
spoons baking soda. 

Benefits of Castor oil
Dr. Joseph Mercola (2012) has summarized the 
benefits of Castor oil into six general categories of 
medicinal uses: 
  1. Skin conditions, cysts, scars
  2. Labor stimulant
  3. Gastrointestinal remedy

  4. Analgesic, anti-inflammatory 
  5. Antimicrobial (antibacterial, antiviral and antifungal)
  6. Immune system and lymphatic stimulant

Skin care                                                                                                                               
Castor oil can easily be combined with other carrier 
oils for skin care and has been reported as successful 
for scleroderma, psoriasis, wound care, sebaceous 
cysts and warts. Skin conditions identified by Dr. 
Mercola as improved with topical application of 
Castor oil include: acne, dermatitis, hair loss, itching, 
keratosis, ringworm, sebaceous cysts, warts, wound 
healing and other skin infections. He reported that 
Castor oil and ricinoleic acid also enhance the ab-
sorption of other agents across your skin (Mercola, 
2012). Use essential oils indicated for skin care in 
combination with the Castor oil packs or use Castor 
oil as a carrier additive. 

Fibro-cystic breast disease                                                                                                     
This writer was introduced to Castor oil packs 
(COP) for non-malignant breast cysts by the inter-
nationally known German-trained nurse and herbal 
healer Hanna Kroeger (1915–1998), who founded 
one of the nation’s first health food stores in Boulder, 
CO, in 1957. 

For cystic breast disease, Mrs. Kroeger advocated the 
use of Castor oil packs over the breasts for three 
consecutive nights. While skeptical at the time, I tried 
this protocol and found that little, mildly uncomfort-
able lumps disappeared. Mrs. Kroeger felt that this 
treatment was also diagnostic for breast cancer if 
the cysts did not dissolve. Dr. Christiane Northrup, 
a well-known holistic physician, recommends Castor 
oil packs for one hour, with added warmth, for minor 
breast inflammation (Rodale Press,1990).

Labor and delivery                                                                                                           
Gabbay references Susan Weed, author of the book 
Wise Woman Herbal for the Childbearing Years, to 
describe the usage of Castor oil in traditional mid-
wifery, including its use, both internally and externally, 
to stimulate the uterus, soften the cervix and help 
initiate labor. Weed suggests rubbing Castor oil on 
the abdomen and covering with a warm towel if the 
cervix is ripe and labor seems near. Some midwives 
rub Castor oil on the feet to support efficient labor 
(Gabbay, 1999). 
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The gastro-intestinal system                                                                                                  
It is well accepted that Castor oil taken internally 
improves gastro-intestinal elimination in the presence 
of constipation, flatulence and impaction, and sup-
ports the maintenance of mucous membrane lining.
Research was conducted using the Castor oil pack 

for long-term 
constipated 
elders living in 
two assisted 
living facilities 
in Manisa, Tur-
key. The num-
ber of study 
participants 
was not given 
but eighty per-

cent had been chronically constipated for ten years 
or longer. Study participants were monitored for 
seven days before the treatment, for the three days 
the Castor oil pack was administered and for four 
days following. The conclusion was that COP may 
be useful for controlling symptoms of constipation 
(Arslan and Eşer, 2011). 

Pain relief                                                                                                                                
It is well accepted that Castor oil reduces inflam-
mation and reduces pain. This is especially notable 
where there are post-surgical adhesions and scar tis-
sue affecting local nerve systems. This writer worked 
on a hospital-based acute care psychiatric unit where 
patients were admitted for depression with suicide 
ideation secondary to uncontrolled chronic pain. 
Often pain medications were no longer effective or 
were being abused and needed to be re-titrated. 

With the authorization of the consulting pain spe-
cialist, I was given the opportunity to provide and 
instruct two patients in the use of Castor oil packs 
as an adjunctive therapy for nerve-related back pain 
and abdominal pain secondary to surgical adhesions. 
The consulting pain specialist explained to me that 
nerve-related pain syndromes are difficult to treat 
and do not respond well to opiates, yet that is often 
the treatment of choice. While their pain medications 
were being re-titrated, the patients mentioned above 
were given either a Fentanyl patch or 5% Lidocaine 
transdermal patch. 

With only three days trial use in the hospital, one 
hour for each application per day, both patients ad-
mitted to me personally that the Castor oil pack was 
pain relieving but they still wanted a prescription for 
opiates on discharge. The patients were discharged 
with the COP and it is unknown if they continued 
using the compress after discharge.      

Dr. Northrup (2001) recommends Castor oil packs 
two to four times a week, for one hour each, for 
both prevention and treatment of abdominal cramps 
and pelvic pain. In his book, Dr. McGarey (2002) 
describes several case studies involving abdominal 
pain and back pain where COP produced a positive 
response for varying lengths of time.

Immune system stimulant                                                                                         
Dr. Northrup (2006), recommends Castor oil packs 
for improving immune functioning, and decreas-
ing stress and adrenaline levels. McGarey (2002) 
reported that when used properly, Castor oil packs 
improve the function of the thymus gland and other 
components of the immune system. He found in two 
separate studies that patients using abdominal Cas-
tor oil packs had significant increases in lymphocyte 
production as compared to placebo packs.

Lymphocytes are produced and stored mainly in 
lymphatic tissue, the thymus gland, spleen, and lymph 
nodes. Hundreds of miles of lymph vessels allow 
metabolic waste to be collected and transported 
to blood for elimination, a process referred to as 
lymphatic drainage. When the lymphatic system is 
not working properly, waste and toxins can build up 
and lead to inflammation and disease. According to 
McGarey, when Castor oil is absorbed through the 
skin, lymphocyte counts increase and speed up the 
removal of toxins to promote healing (2002).

Castor oil packs are frequently cited in the support 
of liver health especially after chemotherapy, cessa-
tion of alcohol use, and other conditions that stress 
the functioning of the liver. 

“Our clinical experience with the Castor oil packs 
applied over the abdomen led us to understand that 
the packs enhanced the function of the thymus gland 
and other component parts of the immune system, 
making that system more effective in protecting the 
body from outside and inside dangers and helping the 

Making a castor oil pack © Seraphina Campranos
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immune system take the lead in rebuilding any given 
part of the body” (McGarey, 2002). 

The physiologic interaction of Castor oil with the 
body remains elusive; however, Dr. McGarey presents 
a plausible hypothesis relating to Edgar Cayce’s sug-
gestion that Castor oil packs can strengthen Peyer’s 
patches, tiny patches of lymphatic tissue in the muco-
sal surface of the small intestine. According to Cayce, 
Peyer’s patches produce a substance that facilitates 
electrical contact between the autonomous and the 
cerebrospinal nervous system when it reaches those 
areas via the bloodstream. Although Peyer’s patches 
were discovered in 1677, it is only recently that med-
ical science has begun to recognize them as constitu-
ents of the body’s immune system (McGarey, 2002).

Current research appears to confirm Dr. McGarey’s 
theory. A double-blind study, described by Harvey 
Grady in a report entitled “Immunomodulation 
through Castor Oil Packs” published in the Journal of 
Naturopathic Medicine, examined lymphocyte values 
of 36 healthy subjects before and after topical Cas-
tor oil application. This study identified Castor oil as 
an anti-toxin, and as having impact on the lymphatic 
system, enhancing immunologic function. The study 
found that a minimal two-hour duration Castor oil 
pack produced an increase in the number of T-11 
cells within a 24-hour period following treatment, 
with a concomitant increase in the number of total 
lymphocytes. This T-11 cell increase represents a gen-
eral boost in the body’s specific defense status, since 
lymphocytes actively defend the health of the body 
by forming antibodies against pathogens and their 
toxins. T-cells identify and kill viruses, fungi, bacteria 
and cancer cells (Grady, 1999).

There are numerous choices of essential oils to be 
used with a Castor oil dressing. The selection of es-
sential oils would be made according to the ailment 
being addressed as well as the area of the human 
body, the age of the client and contraindications, if 
any. Castor oil has been used for thousands of years 
without the benefit of essential oils, and it is believed 
that the use of essential oils will contribute signifi-
cantly to one’s overall health as well as support local-
ized healing. Documented Castor oil compress trials 
are lacking in the literature. This author will accept 
and file such case studies if you wish to report your 
findings, effective or not.  d
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A Short Review of 
Wintergreen/Methyl 
Salicylate Toxicity

Marco Valussi, BSc. (Hons.) Herbal Medicine Gaultheria procumbens L. © Jason Hollinger/
Wikimedia Commons

Methyl salicylate (MS - Cas. No.: 119-36-8) is, as its 
name implies, a salicylate; more precisely, it is an 
organic ester of salicylic acid (SA) with methanol, 
and it is naturally occurring as its glycosides in some 
aromatic plants; that is, those plants do not contain 
MS by itself but as linked to one or more sugar mol-
ecules. 

The major sources of MS are species of the genus 
Gaultheria, from which we obtain the Wintergreen 
essential oils: Gaultheria procumbens L. (OE contains 
up to 99% MS), and Gaultheria fragrantissima Wall. (OE 
contains up to 99.5% MS), and other Gaultheria spe-
cies, such as Gaultheria hispidula (L.) Muhl. ex Bigelow, 
or Gaultheria leucocarpa Blume.

It is also a major component of the volatiles of other 
species such as Betula lenta L. (90% MS), Filipendula ul-
maria (L.) Maxim., Filipendula rubra (Hill) B.L.Rob. and 
of the roots of Polygala paucifolia Willd, and makes 
a significant contribution to the scents of Tuberose 
(Polianthes tuberosa – 8.4% MS), Ylang ylang (Cananga 
aromatica – 0–10% MS), Cassie (Vachellia farnesiana 
(L.) Wight & Arn. or Acacia farnesiana – <5% MS), 
Mimusops elengi L. (Bakul) – 2%), and Monotropa hypo-
pitys L. It is present at low concentrations (from 10% 
to less than 1%) in Dianthus caryophyllus L. and Acacia 
caven (Molina) Molina. 

Biosynthesis ad ecology of MS                                                                                                
Salicylates derive, in the plant, from the shikimic 
acid biosynthetic pathway, and can be recognized by 
the presence of a six-membered ring with either a 
one- or three-carbon substituent on position 1 and 
oxygenation in the third, and/or fourth, and/or fifth 
positions (Fig.1–3). 

Shikimic acid is synthesized from phosphoenolpy-
ruvate and erythrose-4 phosphate; its subsequent 
aromatization, without addition of the three addition-
al carbon atoms from phosphoenolpyruvate, gives 
benzoic acid derivatives, and hydroxylation of benzo-
ic acid leads to salicylic acid (o-hydroxybenzoic acid); 
from which esterification we obtain methyl salicylate 
(Fig. 1–3).

Figure 1. Metabolism of salicylates.
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But why are plants producing salicylates? There are 
indications that plants increase the production of SA 
as a response (called hypersensitive reaction, hence-
forth HR) to the invasion of cells or tissues by a 
weak pathogen; this response includes also a process 
of programmed cell death, in order to contain the 
microbe and stop further replication. The patho-
gen-induced SA signal activates a molecular signal 
transduction pathway that eventually induces a sys-
temic acquired resistance (SAR) that allows the plant 
to react faster and to a wider range of pathogens, via 
the production of pathogens-related proteins (PR).  

SA can be converted to MS, which may act as a 
volatile SAR-inducing signal transmitted to distant 
parts of the plants and even to neighboring plants to 
produce PR proteins even in the absence of a direct 
pathogen attack on plant (Shulaev et al, 1997).

MS is also produced as an anti-herbivore defense, be-
cause it may function as an aid in the recruitment of 
beneficial insects to kill the herbivorous ones (James 
and Price, 2004).

Wintergreen EO                                                                                                                              
The MS-containing essential oils which we are most 
likely to encounter in the market, and which are 
the richest source of MS, are Wintergreen leaves 
and Birch bark oils. In both cases MS is not pres-
ent in the plant in its free-form, but as a glycoside, 
that is, as a sugar-bound precursor, called gaultherin 
(2-[(6-O-β-d-Xylopyranosyl-β-d-glucopyranosyl)oxy] 
benzoic acid methyl ester), together with a specific 
enzyme, primeverosidase.

To free MS from the sugar it is necessary to cleave 
it enzymatically in the presence of water (enzymatic 
hydrolisis), and that is why prior to distillation Win-
tergreen leaves are macerated in warm water for 12 
hours, allowing the enzyme primeverosidase to act 
on gaultherin and free MS from the sugar portion, 
primeverose (or glucoxylose) (Fig. 4).

Once this is done, the material can be distilled, to 
obtain a colorless to pale yellow/pinkish coloured 
mobile liquid (the reddish color mentioned in earlier 
reports derived from the contact with the iron of 
old stills) of intensely sweet-aromatic odor and flavor 
(Arctander, 1994).

Wintergreen industry                                                                                                                  
What is the fate of MS once it gets absorbed?                                                                                 
After oral administration salicylates are in general ab-
sorbed rapidly, partly from the stomach (the low pH 
keeps the molecules in a non-ionized, more lipid-
soluble, hence more bioavailable, form) but mostly 
from the upper small intestine (the alkaline pH keeps 
the molecules in a ionized, less lipid-soluble, and less 
bioavailable, form, but the much higher absorptive 
surface makes this the major absorption site). Appre-
ciable concentrations are found in plasma in less than 
30 minutes (Gilman et al, 1990). A very high pro-
portion gets hydrolized by esterase in the intestinal 
tract, with production of SA, although there remains 
a proportion of unhydrolyzed ester: 15 minutes after 
ingestion, 39% of MS was found unchanged in plasma, 
and after 90 minutes only 21% remained. MS can be 
excreted as sulfate or glucuronic acid conjugates 
(Patty, 1963). It is conceivable that the small propor-
tion of unhydrolyzed MS might have a more toxic 
action than SA.

                  Figure 2. Salicylic acid.     Figure 3. Methyl salicylate.

Figure 4.  Enzymatic hydrolisis
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After cutaneous application with a 3% MS gel, signifi-
cant levels of salicylate can be detected in the dermis 
and subcutaneous tissue, at levels 30-fold higher than 
the plasma concentrations. This data by itself demon-
strate that salicylates found in the subcutaneous 
tissues arrived there by directly penetrating the local 
tissues, and not by indirect redistribution via the sys-
temic circulation (if this were the case, local tissues 
and plasma levels would have been equal).

In fact, both in vitro (with isolated human skin)(Cross 
et al, 1998; Moody et al, 2007) and in vivo experi-
ments (Morra et al, 1996; Cross et al, 1999) give 
similar ranges of absorption, 11–32% and 12–20%, 
respectively, with a 20% absorbed from a bath con-
taining dispersed MS. Once penetrated, most of the 
MS gets metabolised to salicylic acid in the cutaneous 
and subcutaneous tissues. Applying MS to the skin 
would achieve therapeutic levels of salicylate beneath 
sites of topical application, especially in the leg region 
(Mills and Cross, 2007). Exercise and heat exposure, 
by increasing skin temperature, hydration and blood 
flow, enhance the percutaneous absorption of methyl 
salicylate (Danon et al, 1986).

Once absorbed the salicylates show a wide distri-
bution, in the cerebrospinal, synovial and peritoneal 
fluids, in saliva and milk, primarily by pH dependent 
passive processes. Salicylates are actively transported 
by a low-capacity, saturable system out of the CSF 
across the choroid plexus. They cross with ease the 
placental barrier and they are found at high con-
centrations in plasma, kidney, liver, heart and lungs. 
Between 50 and 90% are bound to plasma albumin, 
and are therefore inactive. Any condition that leads 
to reduced albumin plasma concentration translates 
into increased activity. SA gets metabolised in many 
tissues, but particularly in the hepatic endoplasmic 
reticulum and mitochondria, which metabolise as 
much as 80% of SA via conjugation with glycine to 
form salicyluric acid and with glucuronic acid to form 
salicyl acyl and phenolic glucuronide. In addition, a 
small fraction is oxidized to gentisic acid (2,5-dihy-
droxybenzoic acid) and to 2,3-dihydroxybenzoic and 
2,3,5-trihydroxybenzoic acids; gentisuric acid, the gly-
cine conjugate of gentisic acid, is also formed (Gilman 
et al, 1990) (Fig. 5).

 Figure 5.  Human metabolism of salicylic acid

The two parallel pathways have limited capacity and 
saturate easily above therapeutic doses (Ellenhorn 
and Barceloux, 1998). With large or multiple doses 
the kinetics switch from first-order to zero-order, 
and renal elimination becomes more important than 
conjugation (Levy and Tsuchiya, 1972).

At low doses (< 250 mg in an adult) all pathways 
proceed by first-order kinetics, and the elimination 
half-life is of about 2.0 to 4.5 hours (Hartwig, 1983). 
At higher doses (> 4 g) the half-life becomes much 
longer, 15–30 hours (Chyka et al, 2007), because the 
biotransformation pathways concerned with the for-
mation of salicyluric acid and salicyl phenolic glucuro-
nide become saturated (Prescott et al, 1982).

Urine analysis shows that salicylates are excreted by 
the kidneys mainly as free salicylic acid (10%), sali-
cyluric acid (75%), salicylic phenolic (10%), acyl (5%) 
glucuronides, gentisic acid (less than 1%), and 2,3-di-
hydroxybenzoic acid (Grootveld and Halliwell, 1988).

The proportion of free salicylic acid excreted de-
pends on urine pH: a 10- to 20-fold increase in renal 
clearance occurs when urine pH is increased from 5 
to 8, from as low as 2% to up to 30%.
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The use of urinary alkalinization exploits this aspect 
of salicylate elimination (Dargan et al, 2002). Figure 
6 shows the fate of the salicylates from their metab-
olism in plants, to their transformation by the ex-
traction processes, to their biotransformation in the 
human organism.

Toxicology                                                                                                                        
Terms of comparison                                                                                                             
Given that in the past, to make MS toxicity more 
easily understandable, aspirin toxicity has been used 
as a term of comparison, we need first to examine 
the validity of such a comparison.

Aspirin (whose technical name is acetyl salicylic acid) 
is a synthetic derivative of salicylic acid. It is therefore 
different from MS. And if we were comparing the 
topical toxicity of the two molecules we would be 
making a big mistake. Topically MS is most definitely 
more aggressive than aspirin.

But when addressing systemic toxicity what we are 
in fact comparing are the active metabolites of MS 
and aspirin and their respective toxicity.

As we’ve seen in the preceding section, once in-
gested MS gets rapidly hydrolyzed to salicylic acid 
(although not all of it), just the same, active, molecule 
that is produced by the metabolism of aspirin.

Given that the active metabolite of the two mole-
cules in the same, we can say that both are pro-drugs, 
leading to the production of the same active drug, 
SA. And if this is the case, then we can compare their 
respective toxicities by taking into account their 
SA-producing potential.

Let’s then review the toxicity data on aspirin: at 150 
mg/kg there is no expected toxicity, but we are at the 
lower limit of the toxic dose (Table 1) at 150–300 
mg/kg we would expect mild to moderate toxicity; 
at 300–500 mg/kg we are in the area of life-threat-
ening toxicity, taking into account that the minimal 
lethal dose is 450 mg/kg (Amdur et al, 1991). It must 
be remembered that there are factors that influence 
toxicity, such as dose, age, renal function, dehydration.

MS toxicity                                                                                                                      
Using this translation mechanism, we can say that 5 
ml (1 teaspoon) of Wintergreen oil at 98% MS con-
tains 7000 mg of salicylates, and produces as much 
SA as 21 adult aspirin (300–325 mg salicylates per 
tablet) or as 90 baby aspirins (81 mg salicylates per 
tablet), and more than 4 times the potentially toxic 
dose for a baby who weighs 10 kg (Ellenhorn and 
Barceloux, 1988). Oil of Wintergreen in the form of 
candy flavoring was ingested by a 21-month-old boy 
who developed vomiting, lethargy, and hyperpnea but 
recovered rapidly with parenteral fluids and sodium 
bicarbonate (Howrie et al, 1985).

Model Test Modality Results: g/kg

Rat LD50 oral 0.887 and 1.25 
g/kg

Mice LD50 oral 1.11 and 1.44 
g/kg

Rabbit LD50 oral 2.8 g/kg

Guinea pig LD50 oral 0.7 and 1.06 
g/kg

Dog LD50 oral 2.1 g/kg

Guinea pig LD50 dermal 0.70 ml/kg

Human child LDLO (lowest 
published lethal 
dose)

oral 0.17 g/kg

Human adult LD50 oral 0.5 g/kg

Table 1: MS acute toxicity (Tisserand and Young, 2013).

Figure 6. A summary of the metabolic pathway of salicylates from 
plants to humans
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On the bases of these data it can be seen that LD50 
tests on rodent models can be misleading, since the 
toxic dose in those models is much lower than that 
observed in humans; while the toxic dose of Winter-
green in children of around 35 kg has been estimated 
to be around 4 ml, and the average lethal dose is 10 
ml, the rodent data extrapolated to humans would 
give a much higher range of 31–50 ml. 

In fact MS continues to be a relatively common 
source of pediatric exposures, and there have been 
many reports of accidents resulting in the death of 
children under the age of six ingesting 5 ml or less 
of Wintergreen oil (Davis, 2007) or medicated oils 
containing MS (Chan et al, 1995; Chan, 1996b).

Systemic toxicity after dermal absorption                                                                              
A recent review of the toxicity of salicylates says that 
the dermal route of exposure for MS does seem of 
little acute toxicity: in rat models the dermal LD50 
for MS is >2 g/kg. In a dermal absorption trial com-
mercial dermal patches containing MS were applied 
to 8 human volunteers in different numbers (2, 4, or 
8) for 8 hours. For the 8-patch group, the average 
maximum plasma concentrations were 29.5 +/- 10.5 
ng/mL, while for the 4-patch group they were 16.8 
+/- 6.8 ng/mL. The authors concluded that there 
seems to be relatively low systemic exposure to MS 
after application of a high number of dermal patches 
(Martin et al, 2004).

However, topical MS still has good bioavailability, 
since salicylate toxicity has been reported with the 
topical use of salicylate-containing teething gels in 
infants (Williams et al, 2011), and by the fact that 
subchronic dermal exposures to undiluted MS are 
associated with kidney damage, and reproductive and 
developmental toxicity as a function of blood levels 
(CIREP, 2003). In a different study, the MS serum lev-
els were measured after the dermal application of a 
salicylate-containing rubefacient delivered by aerosol. 

MS was absorbed easily, and serum levels were maxi-
mal between 20 and 30 minutes after application. The 
application caused erythema (maximum effect after 
30 minutes) and increased resistance of platelet to 
clumping (Collins et al, 1974).

A 30 ml-bottle of a liniment with 20% methyl salicy-
late is equivalent to the above-described fatal dose of 
Wintergreen for children, and when applied to large 
areas of skin may cause sufficient dermal absorption 
to produce toxic serum salicylate levels (Ellenhorn 
and Barceloux, 1988).

Chronic toxicity seems the most worrying: a subject 
who was applying a herbal skin cream containing 
MS for his psoriasis, using occlusion, became quite 
suddenly and acutely unwell, with tinnitus, vomit-
ing, tachypnoea and typical acid/base disturbance, a 
classical presentation of salicylate poisoning. The skin 
lesions and the occlusion certainly enhanced the 
absorption (Bell and Duggin, 2002).

Not only does MS have good transdermal bioavail-
ability, once in the systemic circulation, it crosses the 
placental barrier, which makes it potentially harmful 
to the fetus. The risk is limited, because the amount 
of salicylates absorbed needs to be high. In a case, a 
fetus of 33 weeks died in utero 20 hours after the in-
gestion by the mother of 3 grams of salicylates, which 
caused a level of 212 mg/l of salicylates in the blood 
of the fetus (Ellenhorn and Barceloux, 1988). The 
doses of MS that could reach the systemic circulation 
after dermal application or inhalation would usually 
be too low to cause acute fetal damage. However, a 
low level but prolonged use of salicylates in pregnan-
cy has caused reduced weights at birth, increase in 
perinatal mortality, anemia, antepartum and postpar-
tum hemorrhage, prolonged gestation, and complicat-
ed deliveries (Wilson, 1973).

Dermal toxicity                                                                                                                          
MS in topical analgesic preparations can cause irritant 
or allergic contact dermatitis and anaphylaxis (Chan, 
1996c), although dependent on the dilution: it was 
irritating at a 1% with a 70% ethanol vehicle and
at 12% (pain and erythema) whereas a 6% concen-
tration in polyethylene glycol and an 8% solution 
produced little or no irritation. At 15% or more it 
caused irritation in atopic patients. In subjects with 
normal skin MS was not a sensitizer (CIREP, 2003).

In a retrospective study 80 subjects who had ingest-
ed aspirin tablets (n = 42) or topical oil of Winter-
green (n = 38) were compared. The admission plasma 
salicylate concentrations were generally higher in 
those who had taken aspirin tablets, but the two 
highest readings (4.3 and 3.5 mmol/1) belonged to 
two of the subjects who had taken oil of Winter-
green (Chan, 1996a). 
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Laryngeal edema has been attributed to oil of Win-
tergreen after accidental ingestion (Botma et al, 
2001).

Effects of salicylate ingestion                                                                                               
Salicylates directly or indirectly affect most organ sys-
tems in the body by uncoupling oxidative phosphor-
ylation, inhibiting Krebs cycle enzymes, and inhibiting 
amino acid synthesis, and will eventually lead to 
disturbances of:

  • the central nervous system, with tinnitus and hear-
ing loss, and eventually tremors, seizures, confusion, 
encephalopathy, coma and death.

  • the cardiovascular system, with tachycardia, hypo-
tension, dysrhythmias and, with severe intoxication, 
asystole.

  • the respiratory system, with tachypnea and hyper-
pnea.

  • the liver, with hepatitis (in children ingesting doses 
at or above 30.9 mg/dL) and Reye syndrome.

  • the gastrointestinal tract, with nausea and vomit-
ing, and abdominal pain.

  • the metabolic systems, with hyperthermia, acid-
base disturbances (respiratory alkalosis, metabolic 
acidosis), dehydration and electrolyte imbalance (hy-
pokalemia, hyponatremia), altered glucose levels

  • hematological parameters, with hypoprothrombin-
emia and platelet dysfunction.

  • musculoskeletal system, with rhabdomyolysis.

Dermal adverse effects
Wintergreen can be an irritant but not allergenic 
(Tisserand and Young, 2013). For this reason it is best 
not to apply Wintergreen-containing products to 
burned areas or damaged or inflamed skin.

Interactions                                                                                                                            
There is a potential for interactions with Warfarin 
(Chan, 1996b): MS can interact by affecting vitamin K 
metabolism (Warfarin is a vitamin K antagonist) or by 
displacing Warfarin from its protein-binding sites. The 
effects are similar to those derived from ingestion of 

aspirin, and can happen even after small doses applied 
topically (Morra et al, 1996; Joss and LeBlond, 2000). 
The antiplatelet effects were observed in a clinical 
trial after the application of 5 g of a 30% MS topical 
preparation (Tanen et al, 2008), which is a much high-
er concentration than it would normally be found in 
Aromatherapy treatments. However, given the nar-
row therapeutic window of Warfarin, and the possi-
ble severe consequence of an interaction, the risks of 
an Aromatherapy treatments cannot be discounted 
right away, especially in the case of occlusion, which 
enhances dermal absorption.

Conclusions                                                                                                                      
Toxicological data on their own are rarely sufficient 
to dictate guidelines. What is a dangerous practice 
in one case can be an acceptable risk in another. 
Much depends on how much knowledge the prac-
titioner has of toxicology, physiology and pathology, 
and on the existence of other, less dangerous prac-
tices. However, I believe the data briefly presented 
here clarify a few things about Wintergreen and all 
MS-containing oils.

MS is a prodrug that metabolises into salicylic acid in 
the organism, just like aspirin, but it also has a great 
facility to penetrate the dermis, thus making it risky 
not only when taken orally but also when applied 
topically. It shares all the toxicity problems of aspirin 
with a higher risk of irritation, and as we have seen 
we can use this equivalence to make it easier to 
understand the level of risk. Wintergreen is a special 
case in Aromatherapy: it’s so simple in composition 
it’s almost mono-molecular, and it can be thought 
of as a pharmaceutical drug, and has caused many 
deaths in the past, usually after ingestion. I personally 
am not inclined in using it because of its simplicity (I 
use herbs and essential oils because they are com-
plex) and its toxicity.

In any event we should be extremely careful with 
its use and we should actively inform clients and the 
public about its risks, because it is freely available on 
the market and it could be easily misused.

In summary                                                                                                                                
The hazards of the use of Wintergreen are linked to 
its toxicity, to the risks of interactions with prescrip-
tion drugs (Warfarin, anticoagulants) and with patho-
logical conditions (hematological disorders and renal 
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problems), and to its teratogenic potential. Particu-
larly problematic is the chronic toxicity, which might 
develop weeks or months after using the products, 
and which can be difficult to spot.
It can be safely stated then that MS, Wintergreen and 
all MS-containing essential oils should never be used 
on children, pregnant and lactating women, people 
with renal disease and hematological problems (clot-
ting disorders, hemophilia), and in case of salicylate 
sensitivity. The usefulness of its application should 
always be weighed against the risks. d
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5th Biennial International 
Conference of the Alliance of 
International Aromatherapists

Leslie Moldenauer, CA

The field of Aromatherapy is a quickly growing one 
for the practitioner, educator, and clinical-level Aro-
matherapist. There is nothing quite like the experi-
ence of meeting like-minded individuals who have 
come together to lift up the industry and evolve 
together to reach common goals. 

In September 2015, the Alliance of International 
Aromatherapists (AIA) united some 150 Aroma-
therapists at their 2015 Conference and Expo event. 
When asked by president Raphael d’Angelo, MD, how 
many were new to the AIA and Aromatherapy, more 
than 70% of attendees raised their hands. Additionally, 
for a similar number of attendees this was their first 
Aromatherapy conference. This is good news for our 
growing field as there is a need for more (and young-
er) Aromatherapists to come up through the com-
munity to carry the torch as many of our veterans 
are (considering) retiring. 

Founded in 2006, the Alliance of International Aro-
matherapists, a 501(c)(3) non-profit organization, 
is the professional organization representing Aro-
matherapists. AIA’s members include Aromatherapy 
professionals, medical doctors, naturopathic doctors, 
nurses, reflexologists, massage therapists, reiki mas-
ters, other healthcare practitioners, students, and 
corporate members who collectively strive to ad-
vance the profession of Aromatherapy and to serve 
the public.1 The AlA sets the standard of excellence 
for education in the industry. It believes that through 
standardized education, Aromatherapists will be able 
to collectively practice efficiently and safely, providing 
a superior standard of care to their communities.

1Alliance of International Aromatherapists https://www.alliance-Aroma-
therapists.org/about-us/

There were three pre-conference workshops offered. 
The morning presentation given by Laraine Pounds, 
RN, was on integrative wellness coaching with Aro-
matherapy. In the afternoon, Dr. Jane Buckle present-
ed a certification workshop on her “M” Technique 
for hands and feet. Alongside the above workshops, 
Debra Zepf, PhD, gave an all-day workshop entitled 
Chakra Insight – Your inner knowing connection 
using essential oils. 

Early risers could enjoy a 60-minute Qi Gong session 
at 6:45am each morning of the conference, presented 
by Pamela Haler. Participants learned movements to 
provide self-care and care for their clients.

At the 2015 conference, experts from around the 
globe came to speak on topics such as common Aro-
matherapy myths in the industry, treating the whole 
person, adhering to FDA regulations, covering the 
great importance of science and research in our field, 
and more. Though there were many speakers and 
topics presented, there were a few standouts.

Keynote Speaker Dr. Robert Pappas, PhD of Essential 
Oil University,2 covered the many widely accepted 
myths and marketing ploys surrounding the use and 
possible benefits of essential oils in the industry. Dr. 
Pappas was able to clear up any confusion. He helped 
those in attendance to see the importance of work-
ing together to encourage others to use their critical 
thinking skills surrounding these popular myths. He 
also covered the importance of quality and safety in 
the booming industry. 
 

2Essential Oil University https://www.facebook.com/EssentialOilUniver-
sity

Keynote Speaker, Dr. Robert Pappas © AIA
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Jane Buckle, PhD, RN, received a standing ovation 
for sharing with us a detailed presentation explaining 
basic research terminology. Aromatherapy research 
is ongoing, and as a practitioner it is critical to not 
only stay up to date on that research, but to be able 
to critically pull apart a study and judge its effec-
tiveness. There is flawed research in print; therefore 
every Aromatherapist should have the ability to spot 
quality, trusted research. Beyond that, Dr. Buckle gave 
an empowering presentation that had the listener 
developing their own question to begin their own 
research project. From there, she took her audience 
through all the steps, from refining a research query 
to carrying out the research and getting it published.

David Kopacz, MD, showed us that 
in order to treat a whole person 
you first have to be a whole person. 
As healers, we need to be compas-
sionate, mindful, and heart-centered 
to best care for our clients, and for 
ourselves. Complementary care 
stands apart from allopathic med-

icine in that we address the whole person, drawing 
upon the individual’s unique healing abilities. In his in-
spiring presentation, Dr. Kopaz covered every aspect 
of this in a unique and refreshing way by sharing his 
journey in healthcare and his work with veterans. 

Tami Wahl is a member of the 
Special Regulatory Counsel at the 
American Herbal Products Asso-
ciation (AHPA). Tami is an experi-
enced legal counsel and regulatory 
adviser with extensive knowledge 
of the food and supplement indus-
tries, including requirements under 

the U.S. Food and Drug Administration and the U.S. 
Federal Trade Commission. Tami shared her expertise 
surrounding the laws and regulations in the Aro-
matherapy market. As professionals, it is important 
to work within the framework given to us to serve 
our community the best that we can. Her presenta-
tion covered topics such as: product intention with 
regard to labeling (no disease or medical claims), 
good manufacturing practices, and adverse event data 
reporting. With so many in the industry without for-
mal education and not following these guidelines, it is 
critical for those of us with formal training to be able 
to understand exactly what we can and cannot do. 

Anita James, SPdipA, (a.k.a. Smell 
Woman) returned to the AIA 
conference stage to report updates 
to her presentation at the AIA 
conference in 2009. Anita began a 
program with an infants’ school in 
2003 and later a nursery school in 
2005 that included Aromatherapy 
and nutrition. As the children grew 
older and progressed to the next 

level schools, they were disappointed to be losing 
Aromatherapy as part of their school experience. As 
a result, the program was adapted for older children, 
and over the last 10 years has been tailored to meet 
their changing needs as they face various age-related 
challenges. In addition, there was a focus on chil-
dren with disabilities and the need to look beyond 
the label and nurture the child within. This growing 
program now includes a community garden and 
additional supportive staff, as it has expanded coun-
ty-wide for children aged three to 18. Once again, 
her efforts were recognized with a standing ovation.

Dr. Sandi Nye, ND, received re-
sounding applause for her presen-
tation on the Aromatherapeutic 
evolution in Africa; beginning as an 
unregulated therapy and progressing 
to become a regulated and well-re-
spected health profession in the 
year 2000. Dr. Nye discussed how 

plant medicine and Aromatherapy in South Africa is 
rooted in religion and performed by medicine men 
through shamanic rituals. There were ups and downs 
along the way, but the higher standard has been set 
for professional Aromatherapy in Africa. This presen-
tation helps us to see the possibilities, as well as the 
possible pitfalls of regulation. Within her talk, Dr. Nye 
retold many poignant stories, including teaching Aro-
matherapy and massage to sight-impaired students, 
previously dismissed by society, to provide them with 
a way to engage and contribute to their community. 

Julia Graves, Master Herbalist, re-
connected us to the plant. Julia has 
an innate connection to plants and 
was able to help explain to us the 
philosophy of the Doctrine of Sig-
natures. The Doctrine of Signatures, 
dating from the time of Dioscorides 
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and Galen, states that plants resemble various parts 
of the body and can be used by herbalists to treat 
ailments of those same parts of the body. We con-
nect to the plants by using our senses; we are not 
the plant’s creator, but their caregivers. 

Marco Valussi spoke about critical 
tools for a modern professional. He 
covered how important it is to use 
critical thinking when approaching 
scientific research, and how to find 
reliable sources of information. 
Some memorable quotes from the 
presentation include: “Judge the 

research, but do not be judgmental” and “Science is a 
delicate flower with alien beauty.” Marco covered the 
many ways that research can be flawed and how to 
detect them. These are critical tools for every profes-
sional looking at research to possess. 

After a brief lunch, attendees remained in the dining 
room for a panel discussion on the use of Aroma-
therapy in hospital settings. Panelists shared some of 
their experiences and answered questions regard-
ing how Aromatherapy is provided within medical 
settings throughout the United States. The AIA, in 
association with Wake Forest Baptist Medical Center, 
is currently pursuing a research study into the use 
of Aromatherapy in hospital settings throughout the 
U.S. to learn how it is being used. More information 
can be found at: http://www.alliance-aromatherapists.
org/aromatherapy/research-mapping-project/.

The Annual General Meeting was held during the 
lunch hour on Day Two. The election results were 
announced and the new officers installed for 2016. 
AIA founder Nancy d’Angelo will return to the AIA 
board as President and Lora Cantele (past president 
2009–2011) returns as vice-president. An awards 
ceremony was held immediately after the adjourn-

ment of the meeting to honor 
various members for their con-
tributions to the organization. 
The final award, the AIA’s Lifetime 
Achievement Award, was given to 
Jane Buckle, PhD, RN. Dr. Buckle 
is best known for her compre-
hensive and respected course in 
Clinical Aromatherapy, one that 
is evidence-based and backed by 

research for licensed health professionals in the U.S. 
Dr. Buckle’s new book Clinical Aromatherapy: Essen-
tial Oils in Healthcare, the first totally peer-reviewed, 
evidence-based clinical text, is one that every Aroma-
therapist should have on their bookshelf. We con-
gratulate her! 

Attendees enjoyed a dinner buffet complete with 
cocktails and live music on Friday night. While the 
expo was open for shopping, the dining room was 
alive and moving. The evening provided an opportuni-
ty for friends to catch up and lots of networking.

In addition to the 
dozens of speak-
ers at the confer-
ence, there were a 
variety of vendors 
who were excited 
to connect with 
others in the field 
including: leading 
educators, top es-
sential oil compa-

nies sourcing quality essential oils and Aromatherapy 
products, and more. Those in attendance received 
plenty of care packages for the travel home. 

The AIA has made audio CDs and DVDs of the 
conference lectures available on their website at 
www.alliance-aromatherapists.org.

There is 
nothing 
more 
enrich-
ing than 
sharing 
a space 
with your 
col-
leagues; I 
hope to 

see many new faces at the next event. If you would 
like to become a member of AIA, there is no better 
time than now. The industry is growing leaps and 
bounds, and AIA is there to support us during that 
rapid growth. Its vision as an organization is to make 
Aromatherapy services a readily available and highly 
respected complementary modality. d

Marco Valussi
© Marco Valussi

Jane Buckle © AIA

Sara Jo Holmes and Lora Cantele at the 
IJPHA Booth © Chuck Holmes

AIA members networking at the expo © AIA
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Good to Know... U.S. Federal Trade Commission asserts that 
homeopathic products should be held to the 

same standard as conventional drugs 

In comments submitted to U.S. Food and Drug Ad-
ministration (FDA) in August 2015, the Federal Trade 
Commission (FTC) asserts that claims for homeo-
pathic drugs must be supported by competent
and reliable scientific evidence, putting this class of 
products on the same standard as conventional drug 
products. FTC notes that its long-standing adver-
tising substantiation policy (that health claims must 
be substantiated by evidence) is in conflict with the 
FDA’s current regulatory framework for homeo-
pathic drugs (that allows marketing of homeopathic 
drug products without proof of efficacy). These 
conflicting policies may harm consumers and con-
fuse advertisers, according to FTC. The comments 
express concern that FDA’s current framework 
may allow some companies to skirt more stringent 
regulations for OTC drug products or dietary sup-
plements by labeling them as homeopathic or com-
bining homeopathic ingredients with dietary supple-
ments or other non-homeopathic ingredients.

—Reported by the American Herbal Products Association
August 21, 2015

Use of Rhodiola rosea shows significant-
promise in reducing stress-related symptoms 

while improving mood

In a non-placebo controlled trial, a specific product 
(Vitano®) containing Rhodiola rosea extract demon-
strated a significant reduction in self-reported 
anxiety, stress, anger, confusion and depression at 
14 days and significant improvements in total mood. 
No relevant differences in cognitive performance 
were observed between the control and treatment 
groups.

Cropley M, Banks A P, Boyle J. (2015). The Effects of Rhodiola rosea L. 
Extract on Anxiety, Stress, Cognition and Other Mood Symptoms. 

Phytotherapy Res. doi: 10.1002/ptr.5486

Botanists mourn loss of university 
plant-degree programs

College students across the U.S. are increasingly 
shying away from studying botany; as a result, the 
number of research universities offering botany 
degrees has decreased by half since 1988.

In 2012, less than 400 people graduated with either 
an undergraduate, graduate, or doctoral degree in 
botany. As jobs in technology are on the rise, educa-
tors say students are choosing technology-related 
majors. With many state governments decreasing 
the amount of money budgeted to state universities, 
schools are closing or consolidating their botany 
departments due to herbarium maintenance costs.

Fewer botanists graduating from universities could 
harm the conservation efforts; research on plants 
as alternative fuel; and pharmaceutical companies 
researching plants’ medicinal qualities.

More information available at: www.worldmag.com

Chamomile oil improves pain, stiffness, and 
function in patients with knee osteoarthritis 

Knee osteoarthritis (OA) causes pain, physical de-
pendency, and impaired mobility in the elderly. OA is 
often treated with analgesics; however, the adverse 
side effects associated with analgesics, as well as 
patients’ comorbidities such as heart disease and 
gastric upset, can limit their use. The authors con-
ducted a 3-arm, parallel, blinded, randomized, place-
bo-controlled trial to assess the efficacy and safety 
of topical Chamomile (Chamaemelum nobile) oil in 
the treatment of knee OA.

Dried Chamomile flowers were boiled in water, then 
combined with Sesame (Sesamum indicum) oil, and 
further concentrated by vaporization. Pharmaceu-
tical-grade paraffin was used as the placebo. Di-
clofenac gel 1% (NSAID drug) served as the positive 
control medication for the third arm of the study.

The authors conclude that the topical use of a tra-
ditional formulation of Chamomile oil can decrease 
the need for analgesics in patients with knee OA and 
produces some beneficial effects on pain, physical 
function, and stiffness.

—Reported by the American Botanical Council
Shoara R, Hashempur MH, Ashraf A, Salehi A, Dehshahri S, Habibagahi 
Z. (2015). Efficacy and safety of topical Matricaria chamomilla L. oil for 

knee osteoarthritis: a randomized controlled clinical trial. 
Complement Ther Clin Pract. 21 (3), p181–187.
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For several decades Dr. Low Dog has dedicated her 
life to the integration of herbs into complementary 
medical care. The subtitle, Get Well and Stay Well with-
out Prescriptions, is indicative of the offerings in this 
timely book. She has written this book by drawing 
on her extensive experience growing, preparing and 
using herbal medicines. Also evident are her years 
as a skilled practitioner of both herbs and, when 
necessary, allopathic medicines; all demonstrated by 
her balanced, practical and common sense approach. 
The forward by the esteemed ethnobotanist from 
the New York Botanical Gardens, Michael Balick, PhD, 
lays the groundwork for understanding the impor-
tance and validity of medicinal plants in self-care. Dr. 
Low Dog’s career path as an herbalist, midwife, mas-
sage therapist and physician makes her imminently 
qualified to dispense her herbal wisdom and occa-
sional nutritional recommendations while reassuring 
readers that there is validity in the remedies that 
she is sharing. She reminds us that we are at risk of 
losing the basic knowledge of how to maintain our 
health, unnecessarily running to the doctor for the 
slightest issues such as cough and tummy ache. While 
maintaining a strong commitment to evidence-based 
medicine, she calls into question the need for the 
same level of research for herbs that offer centuries 
of proven, effective use. She helps us understand 
that natural remedies can support the body’s healing 
process, often better than unneeded medical inter-
vention, for conditions such as cough, cold, menstrual 
cramps, bug bites, indigestion, cuts, rashes and other 
minor issues that have been treated at home for 
centuries. 

Though ancestral training from childhood helped her 
to develop her love of plants and understand their 
gifts, she credits the study of physiology in medical 
school for her recognition of the body’s innate ability 
to heal itself. Rather than just provide a list of reci-
pes, each chapter offers an excellent explanation of 

how and why systems work, and what causes them 
to break down, and empowers us with information 
on what we can do to treat and prevent specific 
conditions. She busts myths and overhyped ads for 
“natural remedies” and offers balanced information 
backed by years of personal experience, historical 
use, anecdotal and empirical evidence, and modern-
day research when available. Her main message is 
that humans are designed for health and well-being, 
which we can support with a balanced lifestyle, good 
nutrition and plant-based medicines that work with 
our body’s natural healing capacity. She hasn’t aban-
doned her medical training in this book; she provides 
guidelines on when it is best to consult your family 
physician.

The table of contents demonstrates how remarkably 
useful and practical this book is. Nine chapters cover 
the following subjects: Making Medicine at Home; 
Understanding and Managing Infections; Caring 
for the Respiratory System; Calming the Nerves, 
Strengthening the Nervous System; Healing the Gut; 
Helping and Healing the Skin; Women’s Medicine; The 
Gift of Plants; and The Eighteen Essentials: Natural 
Remedies Everyone Should Have on Hand. Resourc-
es include the basics for stocking the pantry. This 
encompasses a list of supplies for a thorough first 
aid kit, including some over-the-counter drugs, six 
essential oils, bandages, items found in every kitchen 
such as honey, oil, oatmeal, vinegar and things your 
grandmother may have used on you. She includes an 
herbal Materia Medica covering 33 herbs and one 
essential oil;Tea Tree (Melaleuca alternifolia), including 
reviews of their safety records. Step-by-step instruc-
tions teach you how to make infusions, decoctions, 
tinctures, salves, glycerites, compresses and more. Es-
sential oils are occasionally included in recipes, such 
as the Belly Massage Oil, Insect Repellent, Antifungal 
Powder and more.

Book Review

Mindy Green, MS, RA, RH (AHG) 

Healthy at Home 
by Tieraona Low Dog, MD
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This book is a wonderful primer for those who need 
the assurances of a physician like Dr. Low Dog and 
the skills, guidance and confidence she delivers. She 
contributes researched evidence of the additional 
benefits of avoiding the rising cost of medical care, 
reducing our reliance on overprescribed medications 
that encourage “superbugs,” and preserving our fami-
ly’s health with time-tested and effective herbal
formulas. She gives dozens of recipes that every 
household can make to stock their own natural med-
icine chest. With simple instructions the formulas are 
easy to create and safe for every family member, even 
children. The book is full of experiential examples of 
real-life situations. Dr. Low Dog empowers readers 
to take charge of their health, treat common ailments 
at home, and determine when it’s time to seek medi-
cal treatment.

I highly recommend this book as an extraordinary 
resource for anyone interested in self-care and im-
proved health. More than just a practicum of reme-
dies and advice, this book is full of heart, grace and 
reminders to find gratitude as part of our healing 
prescription. I highly recommend it for anyone who 
doubts their own inherent healing capacity or needs 
the courage and guidance to claim it. It is also a good 
reminder for those who are experienced with herbs 
and holistic medicine that there is always more to 
learn. Professional Aromatherapists will gain a greater 
understanding of the plants from which many essen-
tial oils are derived, and an appreciation of the com-
bined synergistic uses of herbs and essential oils. d

National Geographic Society, Washington DC., 2014
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Book Review

Lora Cantele, RA, CMAIA, CSRT

Aromatherapeutic Blending–Essential Oils in Synergy
by Jennifer Peace Rhind

Aromatherapeutic Blending is a book that every Aro-
matherapy practitioner should own and every Aro-
matherapy educator should incorporate into their 
curriculum. The author takes you on a journey that 
encompasses and reviews various approaches to 
aromatherapeutic blending and then compares and 
contrasts them. She provides a summary of relevant 
discussion of what we (as Aromatherapists) have 
learned from many teachers and schools of thought 
over time, including various models (functional group 
hypothesis, the concept of the “terrain,” the molec-
ular approach, and “Five Elements Aromatherapy” 
among them); traditional uses by indigenous cultures; 
and holism and vitalism. In addition to the various 
models of aromatherapeutic blending, the author also 
details the various approaches to assessing your cli-
ent and formulating a treatment protocol and dosage 
with a clear illustration of calculating the composi-
tion of chemical components in a blend. Much of part 
one is summarized in a case study on Acne vulgaris 
to illustrate one of the concepts (biopsychosocial 
approach) discussed.

What is refreshing is that alongside the chemistry 
and biology, the author encourages the reader to 
discover (or renew) their relationship with plants 
and the personality and aromatic impact of the 
essential oils they provide. There is much attention 
given to synergy—in the whole oil, in the blend, in a 
treatment, as part of the “Individual Prescription,” in 
the therapeutic relationship and in the world at large. 
Other concepts such as additivity and antagonism are 
discussed with examples from current research given 
in support. 

The author indicates “her inner biologist” in several 
places where she takes over with a drive for locating 
evidence and perusing a substantial number of cur-
rent papers and journals. This book is not a “re-tell-
ing” of information, but rather a presentation of 

many approaches with a rationale for each to provide 
a meaningful exploration, leaving it to the reader to 
determine what fits best into his/her holistic practice. 
She even goes so far as to consciously refrain from 
including a reference section on the known specific 
constituents to allow the reader to discover the in-
formation for themselves as part of the learning pro-
cess. While many new books on the market provide 
recipes and a rehashing of the same information on 
Aromatherapy, the author brings current information 
to support the text. My favorite part of this book is 
where the author provides key points following each 
chapter to reflect upon, discuss with other practi-
tioners, and provoke thoughts and approaches within 
your own practice. These reflective points could be 
a catalyst for a dynamic discussion between teacher 
and student. This is not a book for passive learners, 
but rather for those who want to fully engage in the 
process of learning about the essential oils and their 
therapeutic benefits.

Part two examines the therapeutic effects of essen-
tial oils and also presents some therapeutic possibili-
ties. Each chapter begins with a condition (for exam-
ple, pain and inflammation) and then continues with a 
look at conventional treatments and how they work 
physiologically. The author then compares the actions 
of individual chemical components found in various 
essential oils, providing research to support the 
information. Each chapter contains a table summariz-
ing selected essential oils, their actions and evidence 
to support their use. Other areas discussed include; 
smooth muscle functioning, health maintenance 
(antioxidant and anticancer), infection and immunity, 
respiratory support, the skin and soft tissues, and the 
psyche (memory and mood modulation).

In part three, the author profiles 60 essential oils 
(and their chemotypes) and absolutes, summarizing 
their known actions, traditional uses, and important 
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constituents. Many of the oils discussed in part two 
are featured in part three. Each profile contains an 
odor description, and lists the constituents (in typical 
ranges), main actions, the body systems they impact 
(direct), blending suggestions for a variety of body 
systems, cautionary information, and in some cases, 
where a spiritual approach is considered, energetic 
qualities based on traditional and religious use. The 
author provides suggestions for “expanded practice” 
by providing 107 shorter profiles of lesser-known, 
but commercially available oils and absolutes to con-
sider (something we love to feature in the pages of 
the IJPHA).

The book also contains a short glossary, referenc-
es, resources, recommended texts, and an appendix 
regarding fixed and macerated oils used in Aroma-
therapy.

In lieu of a formal conclusion, the author provides 
her own personal reflections from her journey in 
Aromatherapy and the impact it has had on her per-
sonally and professionally. She reiterates that plants 
have been around for thousands of years and our 
ancestors will have had the same experiences with 
the scents. It is a durable connection to the past and 
we should honor the wisdom of our ancestors. The 
fusion of traditional aromatic knowledge and modern 
research makes for a bright future for Aromatherapy 
(paraphrased). d
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