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Sensitivity to 35 essential oils
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Two hundred consecutive patients and 50 subjects positive to balsams were tesied with the
35 ¢ssential oils most frequently used in Polish cosmetics. The frequency of sensitivity to
the particular oils 1s noted and the index of sensitization calculated as the amount of oil’kg
used annually for the production of Polish cosmetics per one patient positive to this ol
The correlation of positive tests to essential oils with positive {ests {o four balsams of the

standard series is shown.
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Only a few communications can be found
on the frequency of sensitivity to esscutial
oils (Fregert & Rorsman 1963, Calnan 1970
abec, Meneghini 1970, Rudzki & Kielak
1972, Nakayama et al. 1974). The present
mvestigations were undertaken to

1. test 200 consecutive dermatitis patients
with 35 essential oils which are most fre-
quently used in Poland

.determine an index of scnsitization for
these oils

3. check how oftcn sensitization to these oils

is revealed by four balsams (balsam of
Peru, turpentine, the wood tars of. Betulae
and ol. Fagi, and colophony) of the stan-
dard series

4.study the correlation between sensitiza-

tion to the above mentioned 35 essential
oils and sensitization to each of these
four balsams.

2

Material and Methods

The investigations were performed with two

groups ol paticnts:

[. 200 consecutive patients with dermatitis

2. 50 other subjects positive to onc of more
of four balsams {(which comprised balsam
of Peru, wood tars, colophony and tur-
pentine). All these patients were (ested
with the 33 essential oils which were used
at a concentration of 2% in yellow soft
paraffin.

Results

The resulis of the present investigations con-
cerning essential oils are shown in Tables 2
to 7. Table | shows the amounts in kilo-
grams of cach ol the essential oils used
annually in Polish cosmetics.

From among 35 essential oils tested on
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Table I. Annual use in kilograms of 35 essential
oils in Polish cosmetics

Sandalwood 620
Lavender 10,4K)
Cussia 2,000
Thyme L0
QOak moss abs. 220
Juniper berries 20
Calamus 1,500
Zdrawelz concrete 150
Coriander 800
Sweet orange 10,000
Petitgrain bigarade 1,100
Peppermint 16,000

Clary sage 650

Petitgrain Paraguay 1,600
Abies alba 2,000
Cananga 1,400
Sassafras 30,000
Himalayan cedarwood 10,000
Lavandin 3.000
Pine needle 5,000
Cuaiac wood 400
Veliver 1,600
Spike 1,700
Clove 1,600
Angelica root 100
Rosemary 3
Bitter orange 400
Bergamot 2,000
German camomile 8
Lemon 1.500
Ylang-vlang 1,400
Eucalyptus 5,600
Geranium 800
Citronelia 15,000
Litsea cubeba 45,000

200 consecutive patients, 28 (14%.) gave
positive results. The largest number of pa-
tients was sensitive to citronella oil {5) and
in diminishing order to ylang ylang (4), bit-
ter orange, bergamot, Himalayan cedar-
wood, cucalyptus, geranium and litsea cu-
beba oil (3). Once or two patients reacted to
the remaining oifs. In addition, frequent re-
actions were observed to star anis oil; but
on account of some of its propertics this oil
will be the subject of a separatc communi-
cation. Of the remaining seven oils to which
the patients did not react, four (sandalwood,

Table 2, Positive reactions 10 essential oil tn 200
patients related to the 187 negative reactors to
balsams

Number
Number of positive

of positive  reactions in

reactions 187 patients

in 200 with negative

patients reactions to

balsam
Cassia 2 1
Oak moss 1 1
Tuniper 1 d
Zdrawetz | 1
Cortander 2 0
Sweet orange 1 0
Petitgrain bigarade 1 0
Peppermint | 1
Clary sage 1 ]
Petitgrain Paraguay 1 [H
Abies alba 2 {
Cananga 1 I
Lavandin | 0
Pinc needle 4 {
Vetiver 1 0
Spike 1 0
Clove 2

Angelica 2 |
Bitter orange 3 |
Bergamot 3 2
Camomile | 0
Lemoen 1 G
Cedarwood 3 1
Fucalyptus 3 1
Geranium 3 2
Citronella 5 4
Fitsca cubeba 3 1
Ylang-ylang 4 3

lavender. thyme and guaiac wood oil) pave
positive results in the additional group of
subjects sensitive to balsams, No patient re-
acted to calamus, sassafras or rosemary oil.
[t should be stressed that sandatwood, thyme
and guaiac wood oils are used in Polish cos-
metics in relatively small amounts, whercas
lavender and sassalras oils are used in large
quantitics,

‘The sensitization index was calculated as
the amount of il used annually in the pro-
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Table 3. Positive tests to essential oils related
to positive reactions to balsam of Peru

Table 4. Positive tests to essential oily related
to turpentine reactions

Positive Positive
reactions of reactions of
paticnts all patients

positive to positive to

halsam of balsam of

Pcru only Peru (31)

(20

Cassia 7 9
Thyme 1 i
(Oak moss 1 1
Juniper I 1
Zdraweiz 0 1
Coriander | 1
Peppermint 0 ]
Clary sage 1 2
Abies alba 1 2
Pine needlc H 4
Yetiver 0 1
Spike 0 1
Clove 3 5
Camomile 0 1
ILemon 0 1
Geranium 1 I
Citronella 0 3
Litsea cubcba 0 1
Ylang-ylang 1 |

duction of cosmetics per one patient positive
to the given oil. Per onc positive patch test
the following amounts (in kilograms) of
cach essential oil were used: German camo-
mile 8, juniper berries 20, angelica root 50,
bitter orange 133, zdrawetz concrete [30,
geranium 50, ylang ylang 350, coriander
400, clary sage 650, bergamot 666, clove
800, cassia and abies alba 1000, petitgrain
bigarade 1100, pinc needle 1250, cananga
1400, lemon 1300, petitgrain Paraguay and
vetiver 1600, eucalyptus 1666, spike 1700,
cak moss absolute 2200, lavandin and citro-
nella 3000, Himalaya cedarwood and sweet
orange 10,000 and litsea cubeba 15,000, The
value of the index calculated in this way is,
however, diminished by two facts, First of
all, contact with essential oils from other
sources (such as foreign cosmetics) is not

Positive
reactions
all patients
positive to
turpenting

(31)

Positive
reactions
in patients
positive to
turpentine
only {23}

Lavender
Cassia

Oak moss
Juniper
Coriander
Swect orange
Petitgrain bigarade
Abies alba
Cananga
Pine needie
Guaiac wood
Vetiver
Spike

Clove
Angelica
Bitter orange
Bergamot
Camomile
Lemon
Cedarwood
Fucalyptus
Geranium
Citronella
Litsea cubeba
Ylang-ylang

—
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taken into account, and secondly positive
tests may be multiple reactions to com-
pounds containing an identical allergen
(false cross-sensitivity) or cross-reactions to
chemically related substances,

The fact that the amount of oils per one
positive test is smallest in the casec of Ger-
man camomile 0l may be the result of fre-
quent application in Poland of camomile
compresses. An cxample of ‘false cross-
reaction’ js probably responsible for simul-
taneous sensitivity to turpentine and pine
needle oil.

Of the 200 consccutive patients, 187 were
negative to all four balsams. Among the
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Table 5. Positive tests to essential oils related
1o colephony reactions

199

Table 6. Positive tests to essential oils related
to wood tars sensitivity

Positive Paositive
reactions to reactions to
essential oils essential oils

in patients in all patients
positive lo positive to

colophony  colophony

anly (4) (N
Sandalwood 1 i
Cussia 0 2
Zdrawetz 0 |
Sweet orange 1 1
Peppermint 0 1
Clary sage 1 2
Pine needle 1 2
Guaiac wood 1 i
Vetiver i 2
Spike O 1
German cpmonmnile | 1
Citronclia 0 1
Litsca cubeba 1 2

latter, {1 were positive 1o 1, 2, or 3 oils.
This could not be suspected on the basis of
iests with the standard series. Nevertheless,
all subjects who were positive to more than
three oils (5, 7 and |5) were also positive
fo balsams,

Balsam ol Peru is usually considered to
be a useful screening agent lor perfume

Number
of positive  of positive
reactions t¢  reactions to
essential oils cssential oils
in paticnts  in all patients
positiveto  positive to
wood tars wood tars

Number

only {4) (1
Cassia 0 1
Coriander 2 2
Clary sage 2 2
Petitgrain Paraguay i i
Lavandin 1 i
Pine necdle { 1
Clove {} 1
Citronella 1 2
Ylang-ylang 1 1
Other oils 0 0

sensitivity (Mitchell 1975}, But in Denmark,
simultancous  sensitivily (o perfumes and
wood tars is more frequent than that to the
same perfumes and balsam of Peru {Rothen-
borg & Hjorth 1968). Qur data indicate
that about half of the patients who are posi-
tive to each of the four balsams are also
positive to onc or several cssential oils
(Tables 3 to 6}, the positive results with
these oils showing a somewhat befter agree-

Tahie 7. Number of paticnts reacting to none or more than one of the 35 essential oils tested re-

lated Lo the various groups of balsam reactors

Patients positive to none or more than one oil

200§ 30 patients G T2 3 4 5 6 T & 9 15 oils
200 patients 183 6 2 6 0 1 0 1 0 ¢ 1
Negative to balsams {187} 176 5 vt 5 0 4 0 0 0 A 0
All balsam of Peru reactors (31} 13 12 3 0 0 1 10 0 1 0
Positive Lo balsam of Peru only (20) 8 9 2 49 0 4 L 0 0 0 0
All turpentine reactors (31} 12 s 4 2 0 3 0 1 0 0 I
Positive to turpentine only (23) 8 5 4 2 0 2 0 1 0o 0 1
All wood tars reactors (11) [ 2 I 1 0 1 0 0 0 0 {
Positive to wood tars only (4) 2 g o 1 0 1 0 0 0 0 {0
All colophony reactors (7) 3 0 1 0 1 0 0o 0 1 0
Positive to colophony only (4) 2 ¢ 0 1 0 1 0 0 0 0 0
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ment with the reaction to turpentine (Table
4} than with balsam of Peru (Table 3).

Of the 20 patients positive to balsam of
Peru and negative to other balsams, 12 re-
acted to one or more essential oils; seven
were positive to cassia oil (Table 3). This
may have been because 80-90 9 of this oil
consists of cinammic aldehyde; Hjorth
{1961) noted that 68 % of persons positive
to balsam of Peru rcacted to 3 ¢ cinammic
aldehydc and 219 of such subjects to a
2 9% concentration. Thus, cinammic aldehyde
could be the cause of simultancous reactions
to these substances. Subjects sensitive to
balsam of Peru react less frequently to the
remaining essential oils, with the exception
ol clove oil to which three patients were
positive (Table 3).

Of the 23 patients positive to turpentine
and negative to other balsams, 15 reacted to
some oils (Table 4). Twelve of these 15 re-
acted to pine needle il and eight to abies
alba oil. Both these oils contain alpha-
pinene, but only pine needle oil contains
delta-3-carene which is interesting in the
light of views on turpentine allergens (Pirild
& Siltanen 1955, Hellerstrom et al. 1963,
Pirili et al. 1963, Grimm & Gries 1968).
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