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CONTACT DERMATITIS

Allergic contact dermatitis from salicyl alcohol and
salicylaldehyde in aspen bark (Populus tremula)
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Salicyl alcohol or 2-methylolphenol is a well-known allergen in phenol-formaldehyde resins and a
strong sensitizer in guinea pigs. There is 1 previous report of allergic contact dermatitis from salicyl
alcohol in aspen bark. We describe a second case with concomitant allergy to salicylaldehyde. An elk
researcher who had handled leaves from various trees presented with eczema of the hands, face,
flexures, trunk and extremities. Patch testing showed sensitivity to salicyl alcohol, salicylaldehyde,
balsam of Peru (Myroxylon pereirae resin), aspen wood dust and an extract prepared from the bark
of aspen (Populus tremula). Weaker reactions were observed to bark extracts of rowan (Sorbus
aucuparia), tea-leaved willow (Salix phylicifolia) and goat willow (Salix caprea). We analysed salicyl
alcohol and salicylaldehyde in the bark extracts and found the 2 chemicals in equal amounts, about
0.9 ug/mg in aspen bark and in lower concentrations in rowan and the willows. We did not find
either of the chemicals in the test substance of balsam of Peru (Myroxylon pereirae). Besides salicyl
alcohol, salicylaldehyde is also recommended to be used to screen for contact allergy to aspen. Both
of these chemicals should be tested in forest workers in areas where aspen is growing.

Key words: aspen, balsam of Peru, CAS 8007-00-9, CAS 90-01-7, CAS 90-02-8, Myroxylon
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Salicyl alcohol (2-hydroxybenzyl alcohol,
2-methylolphenol, CAS 90-01-7) is a crystalline
substance that has been used as a local anaes-
thetic (1). It is soluble in organic solvents (e.g.
alcohol, chloroform and ether) and hot water
and slightly soluble in cold water. It is a well-
known allergen of phenol-formaldehyde resins
(2, 3). It is a strong sensitizer according to the
guinea-pig maximization test (4). 1 patient with
allergic contact dermatitis from salicyl alcohol in
aspen bark has been diagnosed previously at Fin-
nish Institute of Occupational Health (FIOH)
(1). Salicylaldehyde (2-hydroxybenzaldehyde,
CAS 90-02-8) is an oily liquid with an almond-
like odour, slightly soluble in water, and it is used
in perfumes and as a flavouring agent in food
products (2). Trolab® (Hermal, Reinbek,
Germany) perfumes and flavours series of patch
test allergens includes salicylaldehyde. Salicylal-
dehyde and salicyl alcohol are chemically closely
related, and simultaneous reactions have been
reported in 5 patients with contact allergy to
phenol-formaldehyde resin (2, 3).

Case Report

Our patient was a 58-year-old elk researcher with
no history of atopy. In 1993, he developed eczema
on his face and fingers during a field experiment
in the forest, when he gathered masses of leaves of
various coniferous and deciduous trees with his
bare hands. The eczema spread to his flexures,
trunk and extremities like atopic dermatitis but
had a tendency to heal during periods of working
indoors.

In 2002, he had an allergic reaction to balsam
of Peru (Myroxylon pereirae resin) on patch test-
ing in a local hospital. He had had some skin
irritation from alcohol-containing deodorants
but no symptoms from after-shave lotions or
other cosmetic products containing fragrances.

In 2004 at FIOH, patch testing with the stand-
ard, fragrance and plant series showed allergic
reactions to balsam of Peru (+) (Trolab®™), salicyl
alcohol (++, 2% aq. prepared from 2-methylol-
phenol) (Aldrich, Steinheim, Germany) and sali-
cylaldehyde (+, 2% pet.) (Trolab™). After the
positive reaction to salicyl alcohol was obtained,
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we asked him to bring samples of the trees he had
handled. In February, there were no leaves on the
trees, hence he brought small twigs of various
deciduous trees (Tablel). Ultrasonic extracts
from the barks of the small twigs were prepared
by extracting about 500mg of bark (the outer
dark layer and the green layer beneath the dark
layer) with 10 ml of sterile water in an ultrasonic
bath for 30 min (1). The extracts were left over-
night at room temperature and used for patch
testing on the following day. The results are
summarized in Table 1. Some wood dusts (fine
sanding dusts) moistened in Finn Chambers®™
with water were also patch tested (Tablel).
Prick tests with common environmental allergens
and wood dusts were negative.

On follow-up, the skin symptoms were asso-
ciated with contact with broken bark of aspen
and willows, sawing the same wood species and
using a lawn mower in an area where aspen sap-
lings were growing. In September 2004, the
patient had vesicular eczema on his right palm
after handling twigs of dark-leaved willow (Salix
myrsinifolia) with his bare hands.

Chemical Analyses

The wood dusts and ultrasonic extracts used in
the patch tests were analysed for their salicyl
alcohol and salicylaldehyde content by high-
performance liquid chromatography with a UV
detector and an external standard method
as previously described (1). Accurately weighed
amounts (about 100 mg) of the wood dusts were
extracted for 2 x I5min in an ultrasonic bath
containing 10ml of distilled water at room
temperature. After storage for 1 night at room
temperature, the sample solution was passed
through a 0.45-uym Millex-HV filter before ana-
lysis. The detection limits for salicyl alcohol and
salicylaldehyde were 0.001 pg/mg and 0.003 pg/
mg, respectively. The results are summarized in
Table 1.

The patch test preparation of balsam of Peru
(25% pet.) was analysed by gas chromatography
with a mass-specific detector, and neither of the
2 substances were found (detection limit 0.01%
W/W).

Discussion

Aspen leaves are the main nutrition of elk, our
patient’s main interest in his research work. Elk
are the largest existing deer (Alces alces) of Eur-
ope and Asia. When the eczema appeared during
his work in the forest, he had also handled many
other species of trees, including rowan, alder and
various willows. The ultrasonic extract of aspen

Table 1. Results of the patch tests and chemical analyses of the patch test substances, wood dusts and ultrasonic extracts of wood barks

Wood dust

Ultrasonic extract of the bark

Patch

Patch

Salicylaldehyde

(ng/mg)

Salicyl alcohol

(ng/mg)

Salicy}aldehyde
pg/ml* (ng/mg bark)

Salicyl alcohol

test D5

pg/ml (pug/mg bark)

test D3

Wood species

6.5 (0.14)
<0.15 (<0.0028)

44 (0.92)
9.6 (0.16)

0.17 (0.0037)
9.3 (0.17)

42 (0.88)
11 (0.18)

+
F+++

Tea-leaved willow, Salix phylicifolia

Rowan, Sorbus aucuparia
Goat willow, Salix caprea

Aspen, Populus tremula

NT

8.8°(0.16)
1.3 (0.030)

ND
ND
ND

2.3 (0.042)
<0.05 (<0.001)
ND
ND
ND

Dark-leaved willow, Salix myrsinifolia

Grey alder, Alnus incana
Common alder, Alnus glutinosa

Silver willow, Salix sibirica
Oak, Quercus robur

not tested.
ylaldehyde degrades slowly in water solution, and its concentration is only indicative.

The high concentration may be due to a co-eluting compound.
The corresponding concentration in the bark is given in parenthesis.

ND =
*Salic
b

not determined; NT
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bark contained much more salicyl alcohol and
salicylaldehyde than the bark extracts of the
other tree species. The patch test reactions to the
bark extracts were mainly in line with their
content of salicyl alcohol and salicylaldehyde.
Only the extract of dark-leaved willow was
negative in spite of its apparent relatively high
content of salicylaldehyde. On follow-up, the
patient also developed skin symptoms from this
species. The high salicyl alcohol content of aspen
dust also explained the positive reaction to the
dust.

The fresh plant material contains salicyl alco-
hol and salicylaldehyde in the form of glucosides
such as salicin (5, 6). It is possible that there are
other more important allergens in the barks of
aspen and willows, e.g. these glucosides. Extract-
ing with both hot water and ethanol would
probably have yielded more salicyl alcohol and
aldehyde than extracting in water at room
temperature, when the chemicals are poorly
soluble. Especially, salicylaldehyde may have
been under-extracted in our experiment.

It is possible that the allergic reactions to sali-
cylaldehyde and salicyl alcohol were due to cross-
allergy and not due to simultaneous sensitization.
The patient was exposed to both of the chemicals
in equal amounts. The first aspen-allergic patient
at FIOH reacted only to salicyl alcohol and not to
salicylaldehyde (1), favouring the possibility of
simultaneous sensitization. It is possible that the
present patient was primarily sensitized to
fragrances, but he had not had typical symptoms
of fragrance contact allergy, and the reaction
to salicyl alcohol was stronger than those to sali-
cylaldehyde and balsam of Peru. We conclude
that our patient probably had occupational aller-
gic contact dermatitis from exposure to salicyl
alcohol and salicylaldehyde in the barks of
aspen, rowan and willows.

This is the second case of contact allergy from
aspen bark caused by salicyl alcohol. At the time
of the first case, the analysis of aspen bark by gas
chromatography and mass spectrometry yielded 4
chemicals of which the allergen, salicyl alcohol,
was identified by patch testing (1). The other 3

chemicals were salicylaldehyde, benzoic acid and
benzyl benzoate (1). In contrast to the first
patient, the present patient also reacted to salicy-
laldehyde. Both of the patients had positive
reactions to balsam of Peru. We could not find
salicyl alcohol or salicylaldehyde in the test
substance of balsam of Peru. The patch tests of
the present patient did not include benzoic acid or
benzyl benzoate, the common constituents of
aspen bark and balsam of Peru (7). These rare
sensitizers were negative on patch testing in the
first case (1).

Besides salicyl alcohol, salicylaldehyde is also
recommended to be used to screen for contact
allergy to aspen bark. Thus, it should be added
to the patch test series of forest workers in areas
where aspen is growing. These contact allergens
are also found in rowan and willows, although in
lower concentrations than in aspen.
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