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13.1 INTRODUCTION

13.1.1  AROMATHERAPY PRACTICE IN THE UNITED KINGDOM AND THE UNITED STATES

Aromatherapy has become more of an art than a science. This is mostly due to the health and beauty
industries, which have taken over the original concept as a money-spinner in the United Kingdom,
United States, and almost all other parts of the world. There are virtually thousands of “aroma-
therapy” products in pharmacies, high street shops, supermarkets, hair salons, and beauty salons.
The products are supposedly made with “essential oils” (which are usually perfumes) and include
skin creams, hair shampoos, shower gels, moisturizers, bath salts, lotions, candles, as well as essen-
tial oils themselves.

Many aromatherapy products, such as perfumes, are also linked with sexual attractiveness. There
are numerous “health and beauty” salons or clinics that offer aromatherapy as part of their “treat-
ments” together with waxing, electrolysis, massage (of various types, including “no-hands massage”),
facial treatments including botox, manicures and pedicures, eyes and eyebrow shaping, ear-piercing,
tanning, and makeup application. Often hundreds of these “therapies” are offered in one small shop,
with aromatherapy thrown in. Most people, especially men, consider aromatherapy to be a sensual
massage with some perfumes given all over the body by a young lady. This is often the case, although
aromatherapy massage is often provided just on the back or even just on the face and hands for busy
people. The use of pure essential oils both in such beauty massage and all the aromatherapy products
on sale everywhere is very doubtful (because of the cost) but the purchaser believes the advertise-
ments assuring pure oil usage. Beauty consultants/therapists use massage skills and a nice odor
simply for relaxation; they sometimes include beautifying treatments using specific essential oils as
initiated by Marguerite Maury (1989). Aromatherapy has thus become an art.

However, aromatherapists (who have studied the “science” for 3 h, a week, a year, or even did a
3-year degree) are keen to bring science into this alternative “treatment.” The multitude of books
written on the subject, aromatherapy journals, and the web sites all consider that there has been
enough proof of the scientific merit of aromatherapy. They quote studies that have shown no positive
or statistically significant effects as proof that aromatherapy works. The actual validity of these
claims will be discussed later and several publications criticized this on scientific grounds.
Aromatherapy is often combined with “counseling” by a “qualified” therapist, with no counseling
qualifications. Massaging is carried out using very diluted plant essential oils (2—5 drops per 10 mL
of carrier oil, such as almond oil) on the skin—that is, in almost homeopathic dilutions! But they
believe that the essential oils are absorbed and go straight to the target organ where they exert the
healing effect. Many aromatherapists combine their practice with cosmology, crystals, colors, music,
and so on. These may also be associated with a commercial sideline in selling “own trademark”
essential oils and associated items, including diffusers, scented candles, and scented jewelry.

13.2 DEFINITIONS OF AROMATHERAPY

Aromatherapy is defined as “the use of aromatic plant extracts and essential oils in massage and other
treatment” (Concise Oxford Dictionary, 1995). However, there is no mention of massage or the
absorption of essential oils through the skin and their effect on the target organ (which is the mainframe
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of aromatherapy in the United Kingdom and the United States) in Aromatherapie (Gattefossé, 1937/1993).
This was where the term “aromatherapy” was coined after all, by the “father of aromatherapy”—but
was actually based on the odor of essential oils and perfumes and their antimicrobial, physiological, and
cosmetological properties (Gattefossé, 1928, 1952, 1937/1993). “Pure” essential oils were of no concern
to Gattefossé. Recently, definitions have begun to encompass the effects of aromatherapy on the mind
as well as on the body (Lawless, 1994; Worwood, 1996, 1998; Hirsch, 1998).

13.3 INTRODUCTION TO AROMATHERAPY CONCEPTS

The original concept of modern aromatherapy was based on the assumption that the volatile, fat-
soluble essential oil was equivalent in bioactivity to that of the whole plant when inhaled or mas-
saged onto the skin. Information about the medicinal and other properties of the plants was taken
from old English herbals (e.g., Culpeper, 1653), combined with some more esoteric nuances involving
the planets and astrology (Tisserand, 1977).

This notion is clearly flawed. As an example, a whole orange differs from just the essential oil
(extracted from the rind alone) as the water-soluble vitamins (thiamine, riboflavin, nicotinic acid, and
vitamins C and A) are excluded, as are calcium, iron, proteins, carbohydrates, and water. Substantial
differences in bioactivity are found in different fractions of plants, for example, the essential oils of
Pelargonium species produced a consistent relaxation of the smooth muscle of the guinea pig in vitro,
whereas the water-soluble extracts did not (Lis-Balchin, 2002b). Botanical misinterpretations are
also common in many aromatherapy books, for example, “geranium oil” bioactivity is based on Herb
Robert, a hardy Geranium species found widely in European hedgerows, whereas geranium oil is
distilled from species of the South African genus Pelargonium (Lis-Balchin, 2002a).

13.3.1 AROMATHERAPY, AROMATOLOGY, AND AROMACHOLOGY

Aromatherapy can now be divided into three ‘“sciences™ aromatherapy, aromatology, and
aromachology.

Aromachology [coined by the Sense of Smell Institute (SSI), USA, 1982] is based on the inter-
relationship of psychology and odor, that is, its effect on specific feelings (e.g., relaxation, exhilara-
tion, sensuality, happiness, and achievement) by its direct effect on the brain.

Aromatherapy is defined by the SSI as “the therapeutic effects of aromas on physical conditions
(such as menstrual disorders, digestive problems, etc.) as well as psychological conditions (such as
chronic depression).” The odor being composed of a mixture of fat-soluble chemicals may thus have
an effect on the brain via inhalation, skin absorption, or even directly via the nose.

Aromatology is concerned with the internal use of oils (SSI). This is similar to the use of aro-
matherapy in most of Europe, excluding the United Kingdom,; it includes the effect of the chemicals
in the essential oils via oral intake, or via the anus, vagina, or any other possible opening by medi-
cally qualified doctors or at least herbalists, using essential oils as internal medicines.

There is a vast difference between aromatherapy in the United Kingdom and that in continental
Europe (aromatology): the former is “alternative” while the latter is “conventional.” The “alterna-
tive” aromatherapy is largely based on “healing,” which is largely based on belief (Millenson, 1995;
Benson and Stark, 1996; Lis-Balchin, 1997). This is credited with a substantial placebo influence.
However, the placebo effect can be responsible for results in both procedures.

13.3.2  ScienTIFICALLY ACCEPTED BENEFITS OF ESSENTIAL OILS VERSUS THE LACK OF EVIDENCE
FOR AROMATHERAPY
There is virtually no scientific evidence, as yet, regarding the direct action of essential oils, applied

through massage on the skin, on specific internal organs—rather than through the odor pathway
leading into the mid-brain’s “limbic system” and then through the normal sympathetic and
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parasympathetic pathways. This is despite some evidence that certain components of essential oils
can be absorbed either through the skin or lungs (Buchbauer et al., 1992; Jager et al., 1992; Fuchs
etal., 1997).

Many fragrances have been shown to have an effect on mood and, in general, pleasant odors
generate happy memories, more positive feelings, and a general sense of well-being (Knasko et al.,
1990; Knasko, 1992; Warren and Warrenburg, 1993) just like perfumes. Many essential oil vapors
have been shown to depress contingent negative variation (CN'V) brain waves in human volunteers
and these are considered to be sedative (Torii et al., 1988). Others increase CNV and are considered
stimulants (Kubota et al., 1992). An individual with anosmia showed changes in cerebral blood flow
on inhaling certain essential oils, just as in people able to smell (Buchbauer et al., 1993c), showing
that the oil had a positive brain effect despite the patient’s inability to smell it. There is some evi-
dence that certain essential oils (e.g., nutmeg) can lower high blood pressure (Warren and Warrenburg,
1993). Externally applied essential oils (e.g., tea tree) can reduce/eliminate acne (Bassett et al.,
1990) and athlete’s foot (Tong et al., 1992). This happens, however, using conventional chemical
effects of essential oils rather than aromatherapy.

Most clients seeking out aromatherapy are suffering from some stress-related conditions, and
improvement is largely achieved through relaxation. An alleviation of suffering and possibly pain,
due to gentle massage and the presence of someone who cares and listens to the patient, could be
beneficial in such cases as in cases of terminal cancer; the longer the time spent by the therapist with
the patient, the stronger the belief imparted by the therapist and the greater the willingness of the
patient to believe in the therapy, the greater the effect achieved (Benson and Stark, 1996). There is
a need for this kind of healing contact, and aromatherapy with its added power of odor fits this
niche, as the main action of essential oils is probably on the primitive, unconscious, limbic system
of the brain (Lis-Balchin, 1997), which is not under the control of the cerebrum or higher centers
and has a considerable subconscious effect on the person. However, as mood and behavior can be
influenced by odors, and memories of past odor associations could also be dominant, aromatherapy
should not be used by aromatherapists, unqualified in psychology, and so on in the treatment of
Alzheimer’s or other diseases of aging (Lis-Balchin, 2006).

Proven uses of essential oils and their components are found in industry, for example, foods,
cosmetic products, household products, and so on. They impart the required odor or flavor to food,
cosmetics and perfumery, tobacco, and textiles. Essential oils are also used in the paint industry,
which capitalizes on the exceptional “cleaning” properties of certain oils. This, together with their
embalming properties, suggests that essential oils are very potent and dangerous chemicals—not
the sort of natural products to massage into the skin!

Why, therefore, should essential oils be of great medicinal value? They are, after all, just
chemicals. However, essential oils have many functions in everyday life ranging from their use
in dentistry (e.g., cinnamon and clove oils), as decongestants (e.g., Eucalyptus globulus, cam-
phor, peppermint, and cajuput) to their use as mouthwashes (e.g., thyme), also external usage as
hyperemics (e.g., rosemary, turpentine, and camphor) and anti-inflammatories (e.g., German
chamomile and yarrow). Some essential oils are used internally as stimulants of digestion (e.g.,
anise, peppermint, and cinnamon) and as diuretics (e.g., buchu and juniper oils) (Lis-Balchin,
20006).

Many plant essential oils are extremely potent antimicrobials in vitro (Deans and Ritchie, 1987,
Bassett et al., 1990; Lis-Balchin, 1995; Lis-Balchin et al., 1996; Deans, 2002). Many are also strong
antioxidant agents and have recently been shown to stop some of the symptoms of aging in animals
(Dorman et al., 1995a, 1995b). The use of camphor, turpentine oils, and their components as rube-
facients, causing increased blood flow to a site of pain or swelling when applied to the skin, is well
known and is the basis of many well-known medicaments such as Vicks VapoRub and Tiger Balm.
Some essential oils are already used as orthodox medicines: peppermint oil is used for treating
irritable bowel syndrome and some components of essential oils, such as pinene, limonene, cam-
phene, and borneol, given orally have been found to be effective against certain internal ailments,
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such as gallstones (Somerville et al., 1985) and ureteric stones (Engelstein et al., 1992). Many essen-
tial oils have been shown to be active on many different animal tissues in vitro (Lis-Balchin et al.,
1997b). There are many examples of the benefits of using essential oils by topical application for
acne, Alopecia areata, and Athlete’s foot (discussed later in Section 13.21), but this is a treatment
using chemicals rather than aromatherapy treatment.

Future scientific studies, such as those on Alzheimer’s syndrome (Perry et al., 1998, 1999), may
reveal the individual benefits of different essential oils for different ailments, but in practice this
may not be of utmost importance as aromatherapy massage for relief from stress. Aromatherapy has
had very little scientific evaluation to date. As with so many alternative therapies, the placebo effect
may provide the largest percentage benefit to the patient (Benson and Stark, 1996). Many aro-
matherapists have not been greatly interested in scientific research and some have even been antago-
nistic to any such research (Vickers, 1996; Lis-Balchin, 1997). Animal experiments, whether maze
studies using mice or pharmacology using isolated tissues, are considered unacceptable and only
essential oils that are “untested on animals” are acceptable, despite all essential oils having been
already tested on animals (denied by assurances of essential oil suppliers) because this is required
by law before they can be used in foods.

The actual mode of action of essential oils in vivo is still far from clear, and clinical studies to
date have been scarce and mostly rather negative (Stevenson, 1994; Dunn et al., 1995; Brooker et al.,
1997; Anderson et al., 2000). The advent of scientific input into the clinical studies, rather than
aromatherapist-led studies, has recently yielded some more positive and scientifically acceptable
data (Smallwood et al., 2001; Ballard et al., 2002; Burns et al., 2000; Holmes et al., 2002; Kennedy
etal., 2002). The main difficulty in clinical studies is that it is virtually impossible to do randomized
double-blind studies involving different odors as it is almost impossible to provide an adequate
control as this would have to be either odorless or else of a different odor, neither of which is satis-
factory. In aromatherapy, as practiced, there is a variation in the treatment for each client, based on
“holistic” principles, and each person can be treated by an aromatherapist with one to five or more
different essential oil mixtures on subsequent visits, involving one to four or more different essential
oils in each mixture. This makes scientific evaluation almost useless, as seen by studies during
childbirth (Burns and Blaney, 1994; see also Section 13.19). There is also the belief among alter-
native medicine practitioners that if the procedure “works” in one patient, there is no need to study
it using scientific double-blind procedures. There is therefore a great bias when clinical studies in
aromatherapy are conducted largely by aromatherapists.

Recent European regulations (the seventh Amendment to the European Cosmetic Directive
76/768/EEC, 2002; see Appendices 27 and 28) have listed 26 sensitizers found in most of the
common essential oils used: this could be a problem for aromatherapists as well as clients, both in
possibly causing sensitization and also resulting in legal action regarding such an eventuality in the
case of the client. Care must be taken regarding the sensitization potential of the essential oils, espe-
cially when massaging patients with cancer or otherwise sensitive skin. It should also be borne in
mind when considering the use of essential oils during childbirth and in other clinical studies (Burns
and Blaney, 1994; Burns et al., 2000) that studies in animals have indicated that some oils cause a
decrease in uterine contractions (Lis-Balchin and Hart, 1997).

13.4 HISTORICAL BACKGROUND TO AROMATHERAPY

The advent of “aromatherapy” has been attributed to both the Ancient Egyptians and Chinese over
4500 years ago, as scented plants and their products were used in religious practices, as medicines,
perfumes, and embalming agents (Manniche, 1989, 1999), and to bring out greater sexuality (Schumann
Antelme and Rossini, 2001). But essential oils as such were unlikely to have been used. In Ancient
Egypt, crude plant extracts of frankincense, myrrh, or galbanum, and so on were used in an oily
vegetable or animal fat that was massaged onto the bodies of workers building the pyramids or the
rich proletariat after their baths (Manniche, 1999). These contained essential oils, water-soluble



554 Handbook of Essential Oils

extractives, and pigments. Incense smoke from resinous plant material provided a more sacrosanct
atmosphere for making sacrifices, both animal and human, to the gods. The incense was often
mixed with narcotics like cannabis to anesthetize the sacrificial animals, especially with humans
(Devereux, 1997). The frankincense extract in oils (citrusy odor) was entirely different to that burnt
(church-like) in chemical composition (Arctander, 1960), and therefore would have entirely different
functions.

13.4.1  SceNTED PLANTS USED AS INCENSE IN ANCIENT EGYPT

Frankincense (Boswellia carterii; Boswellia thurifera) (Burseraceae), Myrrh (Commiphora myr-
rha; Balsamodendron myrrha; Balsamodendron opobalsamum) (Burseraceae), Labdanum (Cistus
ladaniferus), Galbanum (Ferula galbaniflua), Styrax (Styrax officinalis), or Liquidambar orienta-
lis, Balm of Gilhead (Commiphora opobalsamum), Sandalwood (Santalum album), and Opoponax
(Opoponax chironium).

Uses included various concoctions of kyphi, burnt three times a day to the sun god Ra: morning,
noon, and sunset, in order for him to come back. The ingredients included raisins, juniper, cinna-
mon, honey, wine, frankincense, myrrh, burnt resins, cyperus, sweet rust, sweet flag, and aspalan-
thus in a certain secret proportion (Loret, 1887; Manniche, 1989; Forbes, 1955), as shown on the
walls of the laboratory in the temples of Horus at Edfu and Philae. Embalming involved odorous
plants such as juniper, cassia, cinnamon, cedarwood, and myrrh, together with natron to preserve
the body and ensure safe passage to the afterlife. The bandages in which the mummy was wrapped
were drenched in stacte (oil of myrrh) and sprinkled with other spices (for further descriptions and
uses, see Lis-Balchin, 2006).

The Chinese also used an incense, hsiang, meaning “aromatic,” made from a variety of plants,
with sandalwood being particularly favored by Buddhists. In India, fragrant flowers including jas-
mine and the root of spikenard giving a sweet scent were used. The Hindus obtained cassia from
China and were the first to organize trading routes to Arabia where frankincense was exclusively
found. The Hebrews traditionally used incense for purification ceremonies. The use of incense prob-
ably spread to Greece from Egypt around the eighth century Bc. The Indians of Mesoamerica used
copal, a hard, lustrous resin, obtained from pine trees and various other tropical trees by slicing the
bark (Olibanum americanum). Copal pellets bound to corn-husk tubes would be burnt in hollows on
the summits of holy hills and mountains, and these places, blackened by centuries of such usage, are
still resorted to by today’s Maya in Guatemala (Janson, 1997) and used medicinally to treat diseases
of the respiratory system and the skin.

Anointing also involves incense (Unterman, 1991). Queen Elizabeth II underwent the ritual in
1953 at her coronation, with a composition of oils originated by Charles I: essential oils of roses,
orange blossom, jasmine petals, sesame seeds, and cinnamon combined with gum benzoin, musk,
civet, and ambergris were used (Ellis, 1960). Similarly, musk, sandalwood, and other fragrances
were used by the Hindus to wash the effigies of their gods, and this custom was continued by the
early Christians. This probably accounts for the divine odor frequently reported when the tombs of
early Christians were opened (Atchley and Cuthbert, 1909). The Christian Church was slow to
adopt the use of incense until medieval times, when it was used for funerals (Genders, 1972). The
reformation reversed the process as it was considered to be of pagan origin but it still survives in the
Roman Catholic Church. Aromatic substances were also widely used in magic (Pinch, 1994).

13.5 PERFUME AND COSMETICS: PRECURSORS OF COSMETOLOGICAL
AROMATHERAPY

The word “perfume” is derived from the Latin per fumare: “by smoke.” The preparation of per-
fumes in Ancient Egypt was done by the priests, who passed on their knowledge to new priests
(Manniche, 1989, 1999). Both high-class people like Nefertiti and Cleopatra used huge amounts of
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fragranced materials as unguents, powders, and perfumes and the workers building the great pyra-
mids, who even went on strike when they were denied their allocation of “aromatherapy massage
oil” (Manniche, 1999).

13.5.1  THRee METHODS OF PRODUCING PERFUMED OILS BY THE EGYPTIANS

Enfleurage involved steeping the flowers or aromatics in oils or animal fats (usually goat) until the
scent from the materials was imparted to the fat. The impregnated fat was often molded into cos-
metic cones and used for perfuming hair wigs, worn on festive occasions, which could last for 3
days; the fat would soften and start melting, spreading the scented grease not only over the wig, but
also over the clothes and body—more pleasing than the stench of stale wine, food, and excrement
(Manniche, 1999).

Maceration was used principally for skin creams and perfumes: flowers, herbs, spices, or resins
were chopped up and immersed in hot oils. The oil was strained and poured into alabaster (calcite)
containers and sealed with wax. These scented fatty extracts were also massaged onto the skin
(Manniche, 1999).

Expression involved putting flowers or herbs into bags or presses, which extracted the aromatic
oils. Expression is now only used for citrus fruit oils (Lis-Balchin, 1995). Wine was often included
in the process and the resulting potent liquid was stored in jars. These methods are still used
today.

Megaleion, an Ancient Greek perfume described by Theophrastus who believed it to be good for
wounds, was made of burnt resins and balanos oil, and boiled for 10 days before adding cassia, cin-
namon, and myrrh (Groom, 1992). Rose, marjoram, sage, lotus flower, and galbanum perfumes
were also made. Apart from these, aromatic oils from basil, celery, chamomile, cumin, dill, fenu-
greek, fir, henna, iris, juniper, lily, lotus, mandrake, marjoram, myrtle, pine, rose, rue, and sage
were sometimes used in perfumes or as medicines taken internally and externally.

Dioscorides, in his De Materia Medica, discussed the components of perfumes and their medici-
nal properties, providing detailed perfume formulae. Alexandrian chemists were divided into three
schools, one of which was the school of Maria the Jewess, which produced pieces of apparatus for
distillation and sublimation, such as the bain Marie, useful for extracting the aromatic oils from
plant material. Perfumes became more commonly known in medieval Europe as knights returning
from the Crusades brought back musk, floral waters, and a variety of spices.

13.6 MEDICINAL USES: PRECURSORS OF AROMATOLOGY OR “CLINICAL”
AROMATHERAPY

The ancient use of plants, not essential oils, can be found in fragments of Egyptian herbals. The
names of various plants, their habitats, characteristics, and the purposes for which they were used
are included in the following: Veterinary papyrus (ca. 2000 B.C.), Gynaecological papyrus (ca.
2000 B.c.), Papyrus Edwin Smith (an army surgeon’s manual, ca. 1600 B.c.), Papyrus Ebers
(includes remedies for health, beauty, and the home, ca. 1600 B.C.), Papyrus Hearst (with pre-
scriptions and spells, ca. 1400 B.c.), and Demotic medical papyri (second century B.C. to first
century A.D.).

Magic was often used as part of the treatment and gave the patient the expectation of a cure and
thus provided a placebo effect (Pinch, 1994). The term “placing the hand” appears frequently in a
large number of medical papyri; this probably alludes to the manual examination in order to reach
a diagnosis but could also imply cure by the “laying on of hands,” or even both (Nunn, 1997). This
could be the basis of modern massage (with or without aromatherapy). It is certainly the basis of
many alternative medicine practices at present (Lis-Balchin, 1997).

Plants were used in numerous ways. Onions were made into a paste with wine and inserted into
the vagina to stop a woman menstruating. Garlic ointment was used to keep away serpents and
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snakes, heal dog-bites, and bruises; raw garlic was given to asthmatics; fresh garlic and coriander in
wine was a purgative and an aphrodisiac! Juniper mixed with honey and beer was used orally to
encourage defecation; and origanum was boiled with hyssop for a sick ear (Manniche, 1989).

Egyptians also practiced inhalation by using a double-pot arrangement whereby a heated
stone was placed in one of the pots and a liquid herbal remedy poured over it. The second pot,
with a hole in the bottom through which a straw was inserted, was placed on top of the first pot,
allowing the patient to breathe in the steaming remedy (Manniche, 1989), that is, aromatherapy
by inhalation.

13.6.1 MippLE AGEs: USeE OF AROMATICS AND QUACKS

In the twelfth century, the Benedictine Abbess Hildegard of Bingen (1098—1179) was authorized by
the Church to publish her visions on medicine (Causae et Curae), dealing with the causes and rem-
edies for illness (Brunn and Epiney-Burgard, 1989). The foul smell of refuse in European towns in
the seventeenth century was thought to be the major cause of disease, including the plague (Classen
et al., 1994), and aromatics were used for both preventing and in some cases curing diseases; herbs
such as rosemary were in great demand and sold for exorbitant prices as a prophylactic against the
plague (Wilson, 1925). People forced to live near victims of the plague would carry a pomander,
which contained a mixture of aromatic plant extracts. Medical practitioners carried a small casso-
lette or “perfume box™ on the top of their walking sticks, when visiting contagious patients, which
was filled with aromatics (Rimmel, 1865). Some physicians wore a device filled with herbs and
spices over their nose when they examined plague patients (Wilson, 1925). These became known as
“beaks” and it is from this that the term “quack” developed.

Apothecaries were originally wholesale merchants and spice importers, and in 1617 the
Worshipful Society of Apothecaries was formed, under the control of the London Royal College of
Physicians, which produced an “official” pharmacopoeia specifying the drugs the apothecaries
were allowed to dispense. The term “perfumer” occurs in some places instead of “apothecary”
(Rimmel, 1865).

John Gerard (1545-1612) and Nicholas Culpeper (1616—-1654) were two of the better-known
apothecaries of their time. Nicholas Culpeper combined healing herbs with astrology as he believed
that each plant, like each part of the body, and each disease, was governed or under the influence of
one of the planets: rosemary was believed to be ruled by the Sun, lavender by Mercury, and spear-
mint by Venus. Culpeper also adhered to the Doctrine of Signatures, introduced by Paracelsus in the
sixteenth century, and mythology played a role in many of the descriptive virtues in Culpeper’s
herbal. This astrological tradition is carried through by many aromatherapists today, together with
other innovations such as ying and yang, crystals, and colors.

Culpeper’s simple or distilled waters and oils (equivalent to the present hydrosols) were prepared
by the distillation of herbs in water in a pewter still, and then fractionating them to separate out the
essential or “chymical” oil from the scented plants. The plant waters were the weakest of the herbal
preparations and were not regarded as being beneficial. Individual plants such as rose or elderflower
were used to make the corresponding waters, or else mixtures of herbs were used to make com-
pound waters (Culpeper, 1826/1981; Tobyn, 1997). Essential oils of single herbs were regarded by
Culpeper as too strong to be taken alone, due to their vehement heat and burning, but had to be
mixed with other medicinal preparations. Two or three drops were used in this way at a time.
Culpeper mentioned the oils of wormwood, hyssop, marjoram, the mints, oregano, pennyroyal,
rosemary, rue, sage, thyme, chamomile, lavender, orange, and lemon. Spike lavender, not Lavandula
angustifolia, is used in aromatherapy nowadays. Herbs such as dried wormwood and rosemary were
also steeped in wine and set in the sun for 30-40 days to make a “physical wine.” The “herbal
extracts” mentioned in the herbals were mostly water soluble and at best, alcoholic extracts, none of
which are equivalent to essential oils, which contain many potent chemical components are not
found in essential oils.
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13.7 MODERN PERFUMERY

In the fourteenth century, alcohol was used for the extraction and preservation of plants, and oleum
mirable, an alcoholic extract of rosemary and resins, was later popularized as “Hungary water,”
without the resins (Miiller et al., 1984).

In the sixteenth century, perfumes were made using animal extracts, which were the base notes
or fixatives, and made the scent last longer (Piesse, 1855). Among these ingredients were ambergris,
musk, and civet.

Perfumes came into general use in England during the reign of Queen Elizabeth (1558-1603).
Many perfumes, such as rose water, benzoin, and storax, were used for sweetening the heavy ornate
robes of the time, which were impossible to wash. Urinals were treated with orris powder, damask
rose powder, and rose water. Bags of herbs, musk, and civet were used to perfume bath water.

Elizabeth I carried a pomander filled with ambergris, benzoin, civet, damask rose, and other
perfumes (Rimmel, 1865) and used a multitude of perfumed products in later life. Pomanders, from
the French pomme d’amber (“ball of ambergris”), were originally hung in silver perforated balls
from the ceiling to perfume the room. The ingredients such as benzoin, amber, labdanum, storax,
musk, civet, and rose buds could be boiled with gum tragacanth and kneaded into balls; the small
ones were made into necklaces.

Various recipes were used for preparing aromatic waters, oils, and perfumes. Some of these were
for perfumes and some undoubtedly for alcoholic beverages, as one of the major ingredients for many
concoctions was a bottle or two of wine, which when distilled produced a very alcoholic brew.

Ambergris, musk, and civet went out of fashion, as the excremental odors could not be reconciled
with modesty (Corbin, 1986). The delicate floral perfumes became part of the ritual of bodily
hygiene, gave greater variety, and allowed Louis XV a different perfume every day. Today the senti-
ment “odours are carried in bottles, for fear of annoying those who do not like them” (Dejeans,
1764) is reemerging as more and more people are becoming sensitive to odors, giving them head-
aches, asthma, and migraines.

The Victorians liked simple perfumes made of individual plant extracts. Particular favorites
were rose, lavender, and violet. These would be steam distilled or extracted with solvents. The
simple essential oils produced would often be blended together to produce perfumes like eau de
Cologne (1834).

The first commercial scent production was produced in the United Kingdom, in Mitcham, Surrey,
in the seventeenth century, using lavender (Festing, 1989). In 1865, cinnamaldehyde, the first
synthetic, was made. Adulteration and substitution by the essential oil or component of another
plant species became rampant. Aroma chemicals synthesized from coal, petroleum by-products,
and terpenes are much cheaper than the equivalent plant products, so perfumes became cheap.

The way was now open for the use of scent in the modern era. It seems therefore a retrograde step
to use pure essential oils in “aromatherapy,” especially as the “father of aromatherapy,” René-
Maurice Gattefossé, used scents or deterpenated essential oils.

13.8 AROMATHERAPY PRACTICE

Aromatherapists usually treat their clients (patients) after an initial full consultation, which usually
involves taking down a full medical case history. The aromatherapist then decides what treatment
to give, which usually involves massage with three essential oils, often one each chosen from those
with top, middle, and base perfumery notes, which balances the mixture. Sometimes only “specific”
essential oils for the “disease” are used. Most aromatherapists arrange to see the client 3-5 times
and the mixture will often be changed on the next visit, if not on each visit, in order to treat all
the possible symptoms presented by the client (holistically), or simply as a substitute when no
improvement was initially obtained. Treatment may involve other alternative medicine procedures,
including chakras.
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Many aromatherapists offer to treat any illness, as they are convinced that essential oils have
great powers. They embark on the treatment of endometriosis, infertility, asthma, diabetes, and
arthritis, even cancer, as they are convinced of the therapeutic nature of essential oils, but are often
without the necessary scientific and medical knowledge. “Psychoneuroimmunology” treatment is
the current buzzword.

Although aromatherapists consider themselves professionals, there is no Hippocratic oath
involved. The aromatherapist, being nonmedically qualified, may not even be acquainted with most
of the illnesses or symptoms, so there could be a very serious mistake made as potentially serious
illnesses could be adversely affected by being “treated” by a layperson. Some, but not all, aro-
matherapists ask the patients to tell their doctor of the aromatherapy treatment. Counseling is greatly
recommended by aromatherapy schools. Aromatherapists are not necessarily, however, trained in
counseling, and with few exceptions could do more damage than good, especially when dealing
with psychiatric illness, cases of physical or drug abuse, people with learning difficulties, and so on,
where their “treatment” should only be complementary and under a doctor’s control (Lis-Balchin,
20006).

13.8.1 METHODS OF APPLICATION OF AROMATHERAPY TREATMENT

Various methods are used to apply the treatment in aromatherapy. The most usual methods are the
following:

» A diffuser, usually powered by electricity, giving out a fine mist of the essential oil.

* A burner, with water added to the fragrance to prevent burning of the essential oil. About
1-4 drops of essential oil are added to about 10 mL water. The burner can be warmed by
candles or electricity. The latter would be safer in a hospital or a children’s room or even a
bedroom.

* Ceramic or metal rings, placed on an electric light bulb with a drop or two of essential oil.
This results in a rapid burnout of the oil and lasts for a very short time due to the rapid vola-
tilization of the essential oil in the heat.

* A warm bath with drops of essential oil added. This results in the slow volatilization of the
essential oil, and the odor is inhaled via the mouth and nose. Any effect is not likely to be
through the absorption of the essential oil through the skin as stated in aromatherapy
books, as the essential oil does not mix with water. Droplets either form on the surface of
the water, often coalescing, or else the essential oil sticks to the side of the bath. Pouring in
an essential oil mixed with milk serves no useful purpose as the essential oil still does not
mix with water, and the premixing of the essential oil in a carrier oil, as for massage, just
results in a nasty oily scum around the bath.

* A bowl of hot water with drops of essential oil, often used for soaking feet or used as a
bidet. Again the essential oil does not mix with the water. This is, however, a useful method
for inhaling essential oils in respiratory conditions and colds; the essential oil can be
breathed in when the head is placed over the container and a towel placed over the head and
container. This is an established method of treatment and has been used successfully with
Vicks VapoRub, obas oil, and Eucalyptus oils for many years, so it is not surprising that it
works with aromatherapy essential oils!

* Compresses using essential oil drops on a wet cloth, either hot or cold, to relieve
inflammation, treat wounds, and so on. Again, the essential oil is not able to mix with the
water and can be concentrated in one or two areas, making it a possible health hazard.

* Massage of hands, feet, back, or all over the body using 2—4 drops of essential oil (single
essential oil or mixture) diluted in 10 mL carrier oil (fixed, oily), for example, almond oil
or jojoba oil, grapeseed, wheat-germ oils, and so on. The massage applied is usually by
gentle effleurage with some petrissage (kneading), with and without some shiatsu, lymph
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drainage in some cases, and is more or less vigorous, according to the aromatherapist’s
skills and beliefs.

* Oral intake is more like conventional than “alternative” usage of essential oils. Although it
is practiced by a number of aromatherapists, this is not to be condoned unless the aro-
matherapist is medically qualified. Essential oil drops are “mixed” in a tumbler of hot water
or presented on a sugar cube or “mixed” with a teaspoonful of honey and taken internally.
The inability of the essential oil to mix with aqueous solutions presents a health hazard, as
do the other methods, as such strong concentrations of essential oils are involved.

13.9 MASSAGE USING ESSENTIAL OILS

The most popular method of using aromatherapy is through massage. The first written records refer-
ring to massage date back to its practice in China more than 4000 years and in Egypt. Hippocrates,
the father of modern medicine, wrote, “the physician must be experienced in many things, but most
assuredly in rubbing.”

Massage has been used for centuries in Ayurvedic medicine in India as well as in China and
shiatsu, acupressure, reflexology, and many other contemporary techniques have their roots in these
sources. Massage was used for conventional therapeutic purposes in hospitals before World War 11
and is still used by physiotherapists for various conditions including sports injuries.

René-Maurice Gattefossé, credited as being the founding father of modern aromatherapy, never
made a connection between essential oils and massage. It was Marguerite Maury who advocated the
external use of essential oils combined with carrier oils (Maury, 1989). She used carefully selected
essential oils for cleansing the skin, including that in acne, using a unique blend of oils for each cli-
ent created specifically for the person’s temperament and health situation. Maury’s main focus was
on rejuvenation; she was convinced that aromas could be used to slow down the aging process if the
correct oils were chosen. In recent experiments on animals, it has been shown that the oral intake of
some antioxidant essential oils can appear to defer aging, as indicated by the composition of mem-
branes in various tissues (Youdim and Deans, 2000).

Massage per se can be a relaxing experience and can help to alleviate the stresses and strains of
daily life. In a review of the literature on massage, Vickers (1996) found that in most studies mas-
sage had no psychological effect, in a few studies there was arousal, and in an even smaller number
of studies there was sedation; some massage has both local and systemic effects on blood flow and
possibly on lymph flow and reduction of muscle tension.

It may be that these variable responses are directly related to the variability of massage tech-
niques, of which there are over 200. Massage can be given over the whole body or limited to the
face, neck, or just hands, feet, legs—depending on the patient and his or her condition or illness, for
example, patients with learning disabilities and many psychiatric patients are often only able to have
limited body contact for a short time.

13.9.1 MAssAGE TECHNIQUES

Massage is customarily defined as the manual manipulation of the soft tissues of the body for thera-
peutic purposes, using strokes that include gliding, kneading, pressing, tapping, and/or vibrating
(Tisserand, 1977; Price and Price, 1999). Massage therapists may also cause movement within the
joints, apply heat or cold, use holding techniques, and/or advise clients on exercises to improve
muscle tone and range of motion. Some common massage techniques include Swedish massage,
acupressure, craniosacral therapy, deep tissue massage, infant massage, lymph system massage,
polarity therapy, reflexology, reiki, rolfing, shiatsu, and therapeutic touch.

Massage usually involves the use of a lubricating oil to help the practitioner’s hands glide more
evenly over the body. The addition of perfumed essential oils further adds to its potential to relax.
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In most English-speaking countries, massage is nowadays seen as an alternative or complementary
treatment. However, before World War II, it was regarded as a conventional treatment (Goldstone,
1999, 2000), as it is now in continental Europe. In Austria, for example, most patients with back pain
receive (and are usually reimbursed for) massage treatment (Ernst, 2003a).

Not all massage treatments are free of risk. Too much force can cause fractures of osteoporotic
bones, and even rupture of the liver and damage to nerves have been associated with massage
(Ernst, 2003b). These events are rarities, however, and massage is relatively safe, provided that well-
trained therapists observe the contraindications: phlebitis, deep vein thrombosis, burns, skin infec-
tions, eczema, open wounds, bone fractures, and advanced osteoporosis (Ernst et al., 2001).

It is not known exactly how massage works, although many theories abound (Vickers, 1996;
Ernst et al., 2001). The mechanical action of the hands on cutaneous and subcutaneous structures
enhances circulation of blood and lymph, resulting in increased supply of oxygen and removal of
waste products or mediators of pain (Goats, 1994). Certain massage techniques have been shown to
increase the threshold for pain (Dhondt et al., 1999). Also, most importantly from the standpoint of
aromatherapy, a massage can relax the mind and reduce anxiety, which could positively affect the
perception of pain (Vickers, 1996; Ernst, 2003a). Many studies have been carried out, most of which
are unsatisfactory. It appears that placebo-controlled, double-blind trials may not be possible, yet
few randomized clinical trials have been forthcoming.

Different client groups require proper recognition before aromatherapy trials are started or aro-
matherapy massage is given. For example, for cancer patients, guidelines must be observed
(Wilkinson et al., 1999): special care must be taken for certain conditions such as autoimmune dis-
ease (where there are tiny bruises present); low blood cell count, which makes the patient lethargic
and needing nothing more than very gentle treatment; and lymphoedema, which should not be
treated unless the therapist has special knowledge and where enfleurage toward the lymph nodes
should not be used.

Recent individual studies to investigate the benefit of massage for certain complaints have
given variable results. Many are positive, although the standard of the studies has, in general,
been poor (Vickers, 1996). The most successful applications of massage or aromatherapy mas-
sage have been in cancer care, and about a third of patients with cancer use complementary/
alternative medicine during their illness (Ernst and Cassileth, 1998). Massage is commonly pro-
vided within UK cancer services (Kohn, 1999), and although only anecdotal and qualitative evi-
dence is available, it is considered by patients to be beneficial. Only a few small-scale studies
among patients with cancer have identified short-term benefits from a course of massage, mainly
in terms of reduced anxiety (Corner et al., 1995; Kite et al., 1998; Wilkinson et al., 1999). These
studies have been criticized by scientists; however, as they were either nonrandomized, had inad-
equate control groups or were observational in design (Cooke and Ernst, 2000). Complementary
therapy practitioners have criticized medical research for not being sufficiently holistic in
approach, focusing on efficacy of treatments in terms of tumor response and survival, rather than
quality of life (Wilkinson, 2003).

A general study of the clinical effectiveness of massage by Ernst (1994) used numerous trials,
with and without control groups. A variety of control interventions were used in the controlled stud-
ies including placebo, analgesics, transcutaneous electrical nerve stimulation (TENS), and so on.
There were some positive effects of vibrational or manual massage, assessed as improvements in
mobility, Doppler flow, expiratory volume, and reduced lymphoedema in controlled studies.
Improvements in musculoskeletal and phantom limb pain, but not cancer pain, were recorded in
controlled studies. Uncontrolled studies were invariably positive. Adverse effects included throm-
bophlebitis and local inflammation or ulceration of the skin.

Different megastudies included massage for delayed-onset muscle soreness—seven trials were
included with 132 patients in total (Ernst, 1998); effleurage backrub for relaxation—nine trials were
included with a total of 250 patients (Labyak and Metzger, 1997), and massage for low back pain
(Ernst, 1999a, 1999b). All gave positive and negative outcomes.
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13.10  AROMATHERAPY: BLENDING OF ESSENTIAL OILS

There are numerous suggestions for the use of particular essential oils for treating specific illnesses
in books on aromatherapy. However, when collated, each essential oil can treat each illness (Vickers,
1996; compare also individual essential oil monographs in Lis-Balchin, 2006).

A few drops of the essential oil or oils chosen are always mixed with a carrier oil before being
applied to the skin for an aromatherapy massage. The exact dilution of the essential oils in the
carrier oil is often controversial and can be anything from 0.5% to 20% and more. Either 5, 10, or
20 mL of carrier oil is first poured into a (usually brown) bottle with a stoppered dropper. The essen-
tial oil is then added dropwise into the carrier oil, either as a single essential oil or as a mixture of
2-3 different essential oils, and then stoppered.

Volumes of essential oils used for dilutions vary widely in different aromatherapies and the fact
that even the size of a “dropper” varies raised the question of possible safety problems (Lis-Balchin,
20006), and a recent article in a nursing journal makes a request for standardization of the measure-
ment of the dropper size (Ollevant et al., 1999).

13.10.1 Fixep Ous

Many fixed oils are used for dilution and all provide a lubricant; many have a high vitamin E and A
content. By moistening the skin, they can assist in a variety of mild skin conditions especially where
the skin is rough, cracked, or dry (Healey and Aslam, 1996).

Almond (Prunus amygdalus var. dulcis)—sweet, cheapest, and most commonly used. Others
include apricot kernel (Prunus armeniaca), borage seed (Borago officinalis), calendula (Calendula
officinalis), coconut oil (Cocos nucifera), evening primrose (Oenothera biennis), grapeseed (Vitis
vinifera), macadamia nut (Macadamia integrifolia), olive (Olea europaea), rose hip seed (Rosa
mosqueta, etc.), soya bean (Glycine soya), sunflower (Helianthus annuus), wheatgerm (Triticum
vulgare), and jojoba (Simmondsia californica). The latest oil in vogue is emu oil (Dromiceius
novaehol-landiae), which comes from a thick pad of fat on the bird’s back. For centuries, the aborig-
ines of Australia have been applying emu oil to their wounds with excellent results. It is now found
in muscle pain relievers, skin care products, and natural soaps.

The exact method of mixing is controversial, but most aromatherapists are taught not to shake
the bottle containing the essential oil(s) and the diluent fixed oils, but to gently mix the contents by
turning the bottle in the hand. Differences in the actual odor and thereby presumable benefits of
the diluted oils made by different aromatherapists can just be due to the different droppers (Lis-
Balchin, 2006).

13.11 INTERNAL USAGE OF ESSENTIAL OILS BY AROMATHERAPISTS

Oral intake of essential oils is not true “aromatherapy” as the odor has virtually no effect past the
mouth and the effect of the chemical components takes over as odors cannot influence the internal
organs (Lis-Balchin, 1998a). Therapy with essential oils is dealt with in another chapter. Most aro-
matherapists consider that essential oils should only be prescribed by primary care practitioners
such as medical doctors or medical herbalists who have intimate knowledge of essential oil toxi-
cology (Tisserand and Balacs, 1995). In the United Kingdom, such “clinical aromatherapy” is rare,
unlike on the continent. Maladies treated include arthritis, bronchitis, rheumatism, chilblains,
eczema, high blood pressure, and venereal diseases. In clinical aromatherapy, there is a real risk of
overdosage due to variable droppers on bottles, which can differ by as much as 200% (Lis-Balchin,
2006); this may be the cause of asphyxiation of a baby, as already shown by peppermint oil (Bunyan,
1998). It is possible that aromatherapists would not be covered by their insurance if there were
adverse effects. However, most of us ingest small amounts of essential oils and their components
daily in almost all processed foods and drinks, but it does not make us all healthy.
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Conventional drugs involving essential oils and their components have been used internally for a
long time, for example, decongestants containing menthol, camphor and pine, and various throat drops
containing components from essential oils such as lemon, thyme, peppermint, sage, and hyssop.

Essential oils in processed foods are used in very minute amounts of 10 ppm, but can be 1000 ppm
in mint confectionery or chewing gum (Fenaroli, 1997). This contrasts greatly with the use of drops
of undiluted essential oils on sugar lumps for oral application, or on suppositories in anal or vaginal
application. Damage to mucous membranes could result due to the high concentration of the essen-
tial oils in certain areas of the applicator.

Essential oils and their components are incorporated into enterically coated capsules to prevent
damage and used for treating irritable bowel syndrome (peppermint in Colpermin), a mixture of
monoterpenes for treating gallstones (Rowatol) and ureteric stones (Rowatinex); these are under
product licenses as medicines (Somerville et al., 1984, 1985; Engelstein et al., 1992).

Some aromatherapists support the use of essential oils in various venereal conditions. However,
aromatherapists are either qualified to treat venereal disease conditions, nor can make an accurate
diagnosis in the first place, unless they are also medically qualified. Tea tree oil (2-3 drops undi-
luted) was used on a tampon for candidiasis with apparently very encouraging results (Zarno, 1994).
Candida treatments also include chamomile, lavender, bergamot, and thyme (Schnaubelt, 1999).
Essential oils used in this way, sometimes for months, often produced extremely painful reactions
and putrid discharges due to damage to delicate mucosal membranes.

13.12 USE OF PURE OR SYNTHETIC COMPONENTS

Does it really matter whether the essential oil is pure or a synthetic mixture as long as the odor is
the same? The perfumers certainly do not see any difference, and even prefer the synthetics as they
remain constant. Many of the so-called pure essential oils used today are, however, adulterated
(Which Report, 2001; Lis-Balchin et al., 1996, 1998). There is often a difference in the proportion
of different enantiomers of individual components that often have different odors and different bio-
logical properties (Lis-Balchin, 2002a, 2002b). This was not, however, appreciated by Gattefosse
(1937/1993), who worked with perfumes and not with the “pure plant essential oils” (Formulaires
de Parfumerie Gattefossé, 1906). He studied the antimicrobial and wound-healing properties of
essential oils on soldiers during World War I (Arnould-Taylor, 1981). He later worked in hospitals on
the use of perfumes and essential oils as antiseptics and other (unstated) applications, and also in
dermatology, which led to advances in the development of beauty products and treatments and the
publication of Physiological Aesthetics and Beauty Products in 1936 (Gattefosse, 1992).

Gattefossé promoted the deterpenization of essential oils because, being a perfumer, he was
aware that his products must be stable, have a long shelf-life, and not go cloudy when diluted in
alcohol. Terpenes also oxidize rapidly, often giving rise to toxic oxidation products (e.g., limonene
of citrus essential oils). But this goes against the use of pure essential oils, as their wholeness or
natural synergy is apparently destroyed (Price, 1993). Bergamot and other citrus essential oils
obtained by expression are therefore recommended, despite their phototoxicity (Price and Price,
1999). There is no reason why a toxic essential oil should be preferentially used if the nontoxic
furanocoumarin-free (FCF) alternative is available. If adverse effects resulted, it is possible that
there could be legal implications for the therapist.

13.13 THERAPEUTIC CLAIMS FOR THE APPLICATION OF ESSENTIAL OILS

There are a wide range of properties ascribed to each essential oil in aromatherapy books, without
any scientific proof of effectiveness (Vickers, 1996; Lis-Balchin, 2006). The following are a few
examples.

Diabetes can be treated by eucalyptus, geranium, and juniper (Tisserand, 1977); clary sage,
eucalyptus, geranium, juniper, lemon, pine, red thyme, sweet thyme, vetiver, and ylang ylang (Price,
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1993); eucalyptus, geranium, juniper, and onion (Valnet, 1982); and eucalyptus, geranium, cypress,
lavender, hyssop, and ginger (Worwood, 1991).

Allergies can be treated by immortelle, chamomile, balm, and rose (Fischer-Rizzi, 1990); lemon
balm, chamomile (German and Roman), helichrysum, true lavender, and spikenard (Lawless, 1992);
and chamomile, jasmine, neroli, and rose (Price, 1983).

No botanical names are, however, given in the lists, even when there are several possible species.
No indication is provided as to why these particular essential oils are used and how they are sup-
posed to affect the condition. Taking the case of diabetes, where there is a lack of the hormone
insulin, it is impossible to say how massage with any given essential oil could cure the condition,
without giving the hormone itself in juvenile-type diabetes or some blood glucose-decreasing
drugs in late-onset diabetes. Unfortunately, constant repetition of a given statement often lends it
credence—at least to the layperson, who does not require scientific evidence of its validity.

13.13.1  FaLse CLAIMS CHALLENGED IN COURT

The false promotion of products for treating not only medical conditions but also well-being gener-
ally is now being challenged in the law courts. For example, in 1997, Los Angeles attorney Morsé
Mehrban charged that Lafabre and Aroma Vera had violated the California Business and Professions
Code by advertising that their products could promote health and well-being, relax the body, relax
the mind, enhance mood, purify the air, are antidotes to air pollution, relieve fatigue, tone the body,
nourish the skin, promote circulation, alleviate feminine cramps, and do about 50 other things
(Barrett, 2000). In September 2000, the case was settled out of court with a $5700 payment to
Mehrban and a court-approved stipulation prohibiting the defendants from making 57 of the dis-
puted claims in advertising within California (Horowitz, 2000).

13.14 PHYSIOLOGICAL AND PSYCHOLOGICAL RESPONSES TO ESSENTIAL
OILS AND PSYCHOPHYSIOLOGY

Many examples of essential oil effects abound in animal studies, for example, the sedative action of
lavender on the overall activity of mice decreased when exposed to lavender vapor (Lavandula
angustifolia P. Miller); its components linalool and linalyl acetate showed a similar effect (Buchbauer
etal., 1992). A possible explanation for the observed sedative effects was shown by Linalool, which
produced a dose-dependent inhibition of the binding of glutamate (an excitatory neurotransmitter in
the brain) to its receptors on membranes of the rat cerebral cortex (Elisabetsky et al., 1995). More
recently, this action was related to an anticonvulsant activity of linalool in rats (Elisabetsky et al.,
1999). Other oils with sedative activity were found to be neroli and sandalwood; active components
included citronellal, phenylethyl acetate, linalool, linalyl acetate, benzaldehyde, -terpineol, and
isoeugenol (in order of decreasing activity).

Stimulant oils included jasmine, patchouli, ylang ylang, basil, and rosemary; active components
included fenchone, 1,8-cineole, isoborneol, and orange terpenes (Lis-Balchin, 2006). There was
considerable similarity in the sedative and stimulant effects of some essential oils studied physio-
logically (e.g., their effect on smooth muscle of the guinea pig in vitro) and in various psychological
assessments, mostly on humans (Lis-Balchin, 2006).

1,8-Cineole when inhaled, showed a decreased blood flow through the brain (measured using
computerized tomography) although no changes were found with lavender oil or linalyl acetate
(Buchbauer et al., 1993c). Changing electrical activity, picked up by scalp electrodes, in response to
lavender odors was considered a measure of brain activity (EEG) (Van Toller et al., 1993). The most
consistent responses to odors were in the theta band (Klemm et al., 1992). Many essential oil vapors
have been shown to depress CNV brain waves (an upward shift in EEG waves that occurs when
people are expecting something to happen) in human volunteers and these are considered to be
sedatives; others increase CNV and are considered stimulants: lavender was found to have a sedative
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effect on humans (Torii et al., 1988; Kubota et al., 1992; Manley, 1993) and had a “positive” effect
on mood, EEG patterns, and maths computations (Diego et al., 1998). It also caused reduced motil-
ity in mice (Kovar et al., 1987, Ammon, 1989; Buchbauer et al., 1992, 1993a, 1993b, 1993c; Jaeger
et al., 1992). However, Karamat et al. (1992) found that lavender had a stimulant effect on decision
times in human experiments.

A large workplace in Japan with odorized air via the whole building showed that citrus smells
refreshed the workers first thing in the morning and after the lunch break, and floral smells improved
their concentration in between. In the lunch break and during late afternoon, woodland scents were
circulated to relax the workers and this increased productivity (Van Toller and Dodd, 1991). It is
also possible that the use of a general regime of odorants could have very negative effects on some
members of the workforce or on patients in hospital wards, where the use of pleasant odors could
mask the usual unpleasant odors providing the smell of fear. Ambient odors have an effect on cre-
ativity, mood, and perceived health (Knasco, 1992, 1993) and so does feigned odor (Knasco et al.,
1990).

It is very difficult to make simple generalizations concerning the effects of any fragrance on
psychological responses, which are based on the immediate perceptual effects, rather than the longer
term pharmacological effects because the pharmacological effect is likely to affect people similarly,
but the additional psychological mechanisms will create complex effects at the individual level.
Odors are perceptible even during sleep, as shown in another experiment; college students were
tested with fragrances during the night and the day (Badia, 1991).

Various nonscientific studies have been published in perfumery journals on the treatment of
psychiatric patients by psychoaromatherapy in the 1920s (Gatti and Cajola, 1923a, 1923b, 1929;
Tisserand, 1997) but there was virtually no information on their exact illnesses. Sedative essential
oils or essences were identified as chamomile, melissa, neroli, petitgrain, opoponax, asafoetida, and
valerian. Stimulants were angelica, cardamom, lemon, fennel, cinnamon, clove, and ylang ylang.
Many aromatherapists have also written books on the effect of essential oils on the mind, giving
directives for the use of specific plant oils for treating various conditions, without any scientific
proof (Lawless, 1994; Worwood, 1996, 1998; Hirsch, 1998).

13.15 PLACEBO EFFECT OF AROMATHERAPY

The placebo effect is an example of a real manifestation of mind over matter. It does not confine
itself to alternative therapies, but there is a greater likelihood of the placebo effect accounting for
over 90% of the effect in the latter (Millenson, 1995). Reasons for the potency of the placebo effect
are either the patient’s belief in the method; the practitioner’s belief in the method; or the patient and
practitioner’s belief in each other, that is, the strength of their relationship (Weil, 1983).

Placebo effects have been shown to relieve postoperative pain, induce sleep or mental awareness,
bring about drastic remission in both symptoms and objective signs of chronic diseases, initiate the
rejection of warts, and other abnormal growths, and so on (Weil, 1983). Placebo affects headaches,
seasickness, and coughs, as well as have beneficial effects on pathological conditions such as rheu-
matoid and degenerative arthritis, blood cell count, respiratory rates, vasomotor function, peptic
ulcers, hay fever, and hypertension (Cousins, 1979). There can also be undesirable side effects, such
as nausea, headaches, skin rashes, allergic reactions, and even addiction, that is, a nocebo effect.
This is almost akin to voodoo death threats or when patients are mistakenly told that their illness is
hopeless—both are said to cause death soon after.

Rats were found to have increased levels of opioids in their brains after inhaling certain essential
oils. Opioids are a factor in pain relief (Lis-Balchin, 1998b) and can be increased in the body by
autosuggestion, relaxation, belief, and so on.

The use of aromatherapy for pain relief is best achieved through massage, personal concern and
touch of the patient, and also listening to their problems. The extra benefit of real “healers” found
among aromatherapists is an added advantage.
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13.16 SAFETY ISSUE IN AROMATHERAPY

Many aromatherapists and laymen consider natural essential oils to be completely safe. This is
based on the misconception that all herbs are safe—because they are “natural,” which is a fallacy.
The toxicity of essential oils can also be entirely different to that of the herb, not only because of
their high concentration, but also because of their ability to pass across membranes very efficiently
due to their lipophilicity.

Some aromatherapists erroneously believe that aromatherapy is self-correcting, unlike conven-
tional therapy with medicines, and if errors are made in aromatherapy, they may be resolved through
discontinuation of the wrongful application of the oil (e.g., Schnaubelt, 1999).

Many essential oils are inherently toxic at very low concentrations due to very toxic components;
these are not normally used in aromatherapy. Many essential oils that are considered to be nontoxic
can have a toxic effect on some people; this can be influenced by previous sensitization to a given
essential oil, a group of essential oils containing similar components, or some adulterant in the essen-
tial oil. It can also be influenced by the age of the person; babies and young children are especially
vulnerable and so are very old people. The influence of other medicaments, both conventional and
herbal, is still in the preliminary stages of being studied. It is possible that these medicaments, and
also probably household products, including perfumes and cosmetics, can influence the adverse reac-
tions to essential oils.

Aromatherapists themselves have also been affected by sensitization (Crawford et al., 2004); in
a 12-month period under study, prevalence of hand dermatitis in a sample of massage therapists was
15% by self-reported criteria and 23% by a symptom-based method and included the use of aro-
matherapy products in massage oils, lotions, or creams. In contrast, the suggestion that aromathera-
pists have any adverse effects to long-term usage of essential oils was apparently disproved by a
nonscientific survey (Price and Price, 1999).

As most essential oils were tested over 30 years ago, the toxicity data may now be meaningless,
as different essential oils are now used, some of which contain different quantities of many different
synthetic components (Lis-Balchin, 2006).

The major drawbacks of trying to extrapolate toxicity studies in animals to humans concern
feelings—from headaches to splitting migraines; feeling sick, vertigo, profound nausea; tinni-
tus; sadness, melancholia, suicidal thoughts; feelings of hate—which are clearly impossible to mea-
sure in animals (Lis-Balchin, 2006). The toxicity of an individual essential oil/component is also
tested in isolation in animals and disregards the possibility of modification by other substances,
including food components and food additive chemicals, the surrounding atmosphere with gaseous
and other components, fragrances used in perfumes, domestic products, in the car, in public trans-
port (including the people), workplace, and so on. These could cause modification of the essential
oil/component, its bioavailability, and possibly the enhancement or loss of its function. The
detoxification processes in the body are all directed to the production of a more polar product(s),
which can be excreted mainly by the kidneys regardless of whether this/these are more toxic or less
toxic than the initial substance and differ in different animals.

Most essential oils have GRAS (generally recognized as safe) status granted by the Flavor and
Extract Manufacturers Association (FEMA) and approved by the US Food and Drug Administration
(FDA) for food use, and many appear in the food chemical codex. This was reviewed in 1996 after
evaluation by the expert panel of the FEMA. The assessment was based on data of exposure, and as
most flavor ingredients are used at less than 100 ppm, predictions regarding their safety can be assessed
from data on their structurally related group(s) (Munro et al., 1996). The no-observed-adverse-effect
levels (NOELs) are more than 100,000 times their exposure levels from use as flavor ingredients
(Adams et al., 1996). Critical to GRAS assessment are data of metabolic fate and chronic studies rather
than acute toxicity. Most essential oils and components have an LD50 of 1-20 g/kg body weight or
roughly 1-20 mL/kg, with a few exceptions as follows: Boldo leaf oil 0.1/0.9 (oral/dermal); Calamus
0.8-9/5; Chenopodium 0.2/0.4; Pennyroyal 0.4/4; and Thuja 0.8/4.



566 Handbook of Essential Oils

Research Institute for Fragrance Materials (RIFM) testing is generally limited to acute oral and
dermal toxicity, irritation and dermal sensitization, and phototoxicity of individual materials, and
there is little effort to address synergistic and modifying effects of materials in combination
(Johansen et al., 1998).

Many materials that were widely used for decades in the past had severe neurotoxic properties
and accumulated in body tissues (Spencer et al., 1979; Furuhashi et al., 1994) but most fragrance
materials have never been tested for neurological effects, despite the fact that olfactory pathways
provide a direct route to the brain (Hastings et al., 1991).

13.17 TOXICITY IN HUMANS

The most recent clinical review of the adverse reactions to fragrances (de Groot and Frosch, 1997)
showed many examples of cutaneous reactions to essential oils reported elsewhere (Guin, 1982,
1995). In the United States, about 6 million people have a skin allergy to fragrance and this has a
major impact on their quality of life. Symptoms include headaches, dizziness, nausea, fatigue, short-
ness of breath, and difficulty in concentrating. Fragrance materials are readily absorbed into the
body via the respiratory system and once absorbed they cause systemic effects.

Migraine headaches are frequently triggered by fragrances that can act on the same receptors in
the brain as alcohol and tobacco, altering mood and function [Institute of Medicine USA, sponsored
by the Environmental Protection Agency (EPA)]. Perfumes and fragrances are recognized as trig-
gers for asthma by the American Lung Association. The vast majority of materials used in fra-
grances are respiratory irritants and there are a few that are known to be respiratory sensitizers.
Most have not been evaluated for their effects on the lungs and the respiratory system.

Respiratory irritants are known to make the airways more susceptible to injury and allergens, as
well as to trigger and exacerbate conditions such as asthma, allergies, sinus problems, and other
respiratory disorders. In addition, there is a subset of asthmatics that is specifically triggered by
fragrances (Shim and Williams, 1986; Bell et al., 1993; Baldwin et al., 1999), which suggests that
fragrances not only trigger asthma, they may also cause it in some cases (Millgvist and Lowhagen,
1996). Placebo-controlled studies using perfumes to challenge people with asthma-like symptoms
showed that asthma could be elicited with perfumes without the presence of bronchial obstruction
and these were not transmitted by the olfactory nerve as the patients were unaware of the smell
(Millqvist and Lowhagen, 1996).

Adverse reactions to fragrances are difficult or even impossible to link to a particular chemical—
often due to secrecy rules of the cosmetic/perfumery companies and the enormous range of syn-
thetic components, constituting about 90% of flavor and fragrance ingredients (Larsen, 1998). The
same chemicals are used in foods and cosmetics—there is, therefore, a greater impact due to the
three different modes of entry: oral, inhalation, and skin.

13.17.1  INCREASE IN ALLERGIC CONTACT DERMATITIS IN RECENT YEARS

A study of 1600 adults in 1987 showed that 12% reacted adversely to cosmetics and toiletries,
4.3% of which were used for their odor (i.e., they contained high levels of fragrances). Respiratory
problems worsened with prolonged fragrance exposure (e.g., at cosmetic/perfumery counters) and
even in churches. In another study, 32% of the women tested had adverse reactions and 80% of
these had positive skin tests for fragrances (deGroot and Frosch, 1987). Problems with essential
oils have also been increasing. For example, contact dermatitis and allergic contact dermatitis
(ACD) caused by tea tree oil has been reported, which was previously considered to be safe (Carson
and Riley, 1995). It is unclear whether eucalyptol was responsible for the allergenic response
(Southwell, 1997); out of seven patients sensitized to tea tree oil, six reacted to limonene, five to
o-terpinene and aromadendrene, two to terpinen-4-ol, and one to p-cymene and o-phellandrene
(Knight and Hausen, 1994).
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Many studies on ACD have been done in different parts of the world (deGroot and Frosch, 1987)
and recently more studies have appeared:

» Japan (Sugiura et al., 2000): The patch test with lavender oil was found to be positive in
increased numbers and above that of other essential oils in 10 years.

* Denmark (Johansen et al., 2000): There was an 11% increase in the patch test in the last
year and of 1537 patients, 29% were allergic to scents.

* Hungary (Katona and Egyud, 2001): Increased sensitivity to balsams and fragrances was
noted.

» Switzerland (Kohl et al., 2002): ACD incidence has increased over the years and recently
36% of 819 patch tests were positive to cosmetics.

* Belgium (Kohl et al., 2002): Increased incidence of ACD has been noted.

Occupational increases have also been observed. Two aromatherapists developed ACD: one to
citrus, neroli, lavender, frankincense, and rosewood and the other to geraniol, ylang ylang, and
angelica (Keane et al., 2000). Allergic airborne contact dermatitis from the essential oils used in
aromatherapy was also reported (Schaller and Korting, 1995). ACD occurred in an aromatherapist
due to French marigold essential oil, Tagetes (Bilsland and Strong, 1990). A physiotherapist devel-
oped ACD to eugenol, cloves, and cinnamon (Sanchez-Perez and Garcia Diez, 1999).

There is also the growing problem that patients with eczema are frequently treated by aromather-
apists using massage with essential oils. A possible allergic response to a variety of essential oils
was found in children with atopic eczema, who were massaged with or without the oils. At first, both
massages proved beneficial, though not significantly different; but on reapplying the essential oil
massage after a month’s break, there was a notable adverse effect on the eczema, which could sug-
gest sensitization (Anderson et al., 2000).

13.17.2 PHOTOSENSITIZERS

Berlocque dermatitis is frequently caused by bergamot or other citrus oil applications on the skin
(often due to their inclusion in eau de Cologne) followed by exposure to UV light. This effect is caused
by psolarens or furanocoumarins (Klarmann, 1958). Citrus essential oils labeled FCF have no photo-
toxic effect, but are suspected carcinogens (Young et al., 1990). Other phototoxic essential oils include
yarrow and angelica, neroli, petitgrain, cedarwood, rosemary, cassia, calamus, cade, eucalyptus (spe-
cies not stated), orange, anise, bay, bitter almond, ylang ylang, carrot seed, and linaloe (the latter prob-
ably due to linalool, which, like citronellol, has a sensitizing methylene group exposed) (Guin, 1995).
Photosensitizer oils include cumin, rue, dill, sandalwood, lemon (oil and expressed), lime (oil and
expressed), opoponax, and verbena (the latter being frequently adulterated) (Klarmann, 1958). Even
celery soup eaten before UV irradiation has been known to cause severe sunburn (Boffa et al., 1996).

Many of these photosensitizers are now banned or restricted. New International Fragrance
Research Association (IFRA) proposals for some phototoxic essential oils include rue oil to be
0.15% maximum in consumer products, marigold oil and absolute to be 0.01%, and petitgrain
mandarin oil to be 0.165%.

13.17.3 COMMONEST ALLERGENIC ESSENTIAL OiLs AND COMPONENTS

The most common fragrance components causing allergy are cinnamic alcohol, hydroxycitronellal,
musk ambrette, isoeugenol, and geraniol (Scheinman, 1996). These are included in the eight
commonest markers used to check for ACD, usually as a 2% mix. Other components considered
allergenic are benzyl salicylate, sandalwood oil, anisyl alcohol, benzyl alcohol, and coumarin.
IFRA and RIFM have forbidden the use of several essential oils and components, including
costus root oil, dihydrocoumarin, musk ambrette, and balsam of Peru (Ford, 1991); a concentration
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limit is imposed on the use of isoeugenol, cold-pressed lemon oil, bergamot oil, angelica root oil,
cassia oil, cinnamic alcohol, hydroxycitronellal, and oakmoss absolute. Cinnamic aldehyde, citral,
and carvone oxide can only be used with a quenching agent.

Photosensitivity and phototoxicity occurs with some allergens such as musk ambrette and
6-methyl coumarin that are now removed from skin care products. Children were often found to be
sensitive to Peru balsam, probably due to the use of baby-care products containing this (e.g., talcum
powder used on nappy rash).

Fragrance materials have been found to interact with food flavorings, for example, a “balsam of
Peru-free diet” has been devised in cases where cross reactions are known to occur (Veien et al.,
1985). “Newer” sensitizers include ylang ylang (Romaguera and Vilplana, 2000), sandalwood oil
(Sharma et al., 1994) but much of this essential oil is adulterated or completely synthetic, lyral
(Frosch et al., 1999; Hendriks et al., 1999), and eucalyptol (Vilaplana and Romaguera, 2000).

Some sensitizers have been shown to interact with other molecules. For example, cinnamalde-
hyde interacts with proteins (Weibel et al., 1989), indicating how the immunogenicity occurs.

There have been very few published reports on neurotoxic aromachemicals such as musk ambrette
(Spencer et al., 1984), although many synthetic musks took over as perfume ingredients when public
opinion turned against the exploitation of animal products. Musk ambrette was found to have neuro-
toxic properties in orally fed mice in 1967 and was readily absorbed through the skin. A similar story
occurred with acetylethyltetramethyltetralin (AETT), another synthetic musk, also known as versal-
ide, patented in the early 1950s. During routine tests for irritancy in 1975, it was noted that with
repeated applications, the skin of the mice turned bluish and they exhibited signs of neurotoxicity. The
myelin sheath was damaged irreversibly in a manner similar to that which occurs with multiple scle-
rosis. Musk xylene, one of the commonest fragrance materials, is found in blood samples from the
general population (Kafferlein et al., 1998) and bound to human hemoglobin (Riedel et al., 1999).
These musk products have been found to have an effect on the life stages of experimental animals such
as the frog, Xenopus laevis, the zebra fish, Danio rerio (Chou and Dietrich, 1999), and the rat (Christian
et al., 1999). The hepatotoxic effect of musks is under constant study (Steinberg et al., 1999).

13.17.4 Toxicry IN YOUNG CHILDREN: A SpeciAL CASE

Many aromatherapy books give dangerous advice on the treatment of babies and children, for exam-
ple, 5-10 drops of “chamomile oil” three times a day in a little warmed milk given to their babies to
treat colic with no indication as to which of the three commercially available chamomile oils is to
be used and because, depending on the dropper size, the dose could easily approach the oral LD50
for the English and German chamomile oils, this could result in a fatality. Peppermint, often men-
tioned, could possibly be given by mothers in the form of oil, and has been known to kill a 1-week-
old baby (Evening Standard, 1998). Dosages given in terms of drops can vary widely according to
the size of the dropper in an essential oil.

Many “cosmetics” designed for use by children contain fragrance allergens (Rastogi et al., 1999).
In Denmark, samples of children’s cosmetics were found to contain geraniol, hydroxycitronellol,
isoeugenol, and cinnamic alcohol (Rastogi et al., 1999). Children are more susceptible than adults
to any chemical, so the increase in childhood asthma reported in recent years could be caused by
fragrance components also found in fast foods. Aromatherapy therefore could be dangerous.

13.17.5 SeLectep Toxicimies OF COMMON ESSENTIAL OiLs AND THEIR COMPONENTS

Limonene and Linalool are found in a multitude of the commonest aromatherapy oils.

Limonene is a common industrial cleaner and is also the main citrus oil component, which
causes ACD, particularly when aged (Chang et al., 1997; Karlberg and Dooms-Goossens, 1997).
The major volatile component of lactating mothers’ milk in the USA was found to contain d-limonene
and the component is used as a potential skin penetration promoter for drugs such as indometacin,



