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Allergy 1o oil of turpentine has diminished largely due to the use of cheaper substitutés in many
occupations. However. 2 particular areas still reliant on real oil of turpentine are those ol the
perfume industry and ceramic decoration. We report 24 cases of hand dermatitis in pottery workers
involved in ceramic decoration, paintresses, liners, gilders, enamellers and a fine china painter,
seen 1n & 6-month period following a change from Portuguese to Indonesian turpentine, of whom
|4 were sensitive to Indonesian turpentine, 8 to a-pinene. 4 to 4-3-carene and 2 positive to turpen-
tine peroxides. Previous reports suggest that A-3-carene is the main allergen and reports of sensi-
tivity to a-pinene in the absence of sensitivity o turpentine peroxide. in particular to the hydro-
peroxide of A-3-carene. are few. Turpentine allergy continues 1o be a problem in the pottery indus-
try and is more common than allergy o the heavy metals of the colours used in ceramic decoration.
ee-Pinene, an unusual allergen, appears Lo be the most common in our area. Reversion to Portuguc-
se turpenting seems to have alleviated the problem.
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Oil of turpentine was widely used in the past as a
thinner in paints. solvents and varnishes. However,
its use declined with the development of the cheap-
er and less sensitizing petroleum product. white
spirits. Turpentine is extracted as a yellow gum by
wounding pine trees and collecting the exudate,
which s then separated into its component parts
by steam or vacuum distillation (1), It is an oleo-
resin containing oil and rosin. The volatile oily
fraction derived from the distillation of turpentine
is known as oil of turpentine. It can be a by-prod-
uct of paper pulp production and is then known
as sulfate o1l or sulfate turpentine. The main
sources ol turpentine in use in the UK are Portu-

gal, Indonesia and Brazil. It contains a mixture of

a-pinene, A-3-carene and dipentene. The concen-
tration of each of these constituents varies with the
botanical species and geographical location of the
tree.

Oil of turpentine is & well-known irritant and
sensitizer (2). Allergy 1s well described in painters
(3). mechanics using impregnated soaps (4). shoe
repairers and home decorators (3). It was a fre-
quent cause of allergic occupational dermatitis in

the 1950s. It is scemingly rare in the present day,
especially since the introduction of less allergenic
substitutes. The terpenes themselves are not
thought to be sensitiers but their oxidated prod-
ucts. the hydroperoxides, are allergenic, particu-
larly the A-3-carene products (6), A-3-carene is
considered undesirable in the o1l due to this. How-
ever, patients reacting specifically to a-pinene have
been described (7. 8). In 1979, in view of its de-
creasing usage. the International Contact Derma-
titis Research Group recommended the removal of
oil of turpentine from the standard patch test
series (1). Contact sensitization in the pottery in-
dustry has previously been underestimated, al-
though the irritant nature of some of the processes
has been acknowledged. As reported previously. al-
lergy to chromate, as well as to biocides, heavy
metals and oil additives are by no means uncom-
mon (9). Oil of turpentine is still used in this indus-
try but reports of sensitisation are rare. We report
our findings in a series of patients presenting with
hand dermatitis following a change from Portug-
uese to Indonesian turpentine, whose occupations
encompassed various aspects of ceramic decor-
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ation, llustrating that allergy to oil of turpentine
has re-emerged as a cause of allergic occupational
dermatitis, particularly in the pottery industry.

Patients and Methods

24 patients with hand dermatitis following ex-
posure to Indonesian turpentine, whose occu-
pations encompassed aspects of ceramic decor-
ation in the local pottery industry (paintresses,
liners, gilders, enamellers and a fine china painter),
presented over a period of six months, 1o our de-
partment. This was significantly more than usual
and we wanted to determine the cause of this epi-
demic. The patients had worked with Indonesian
oil of turpentine. This had recently changed from
the usual turpentine used in these factories, which
was Portuguese. Patients were patch tested 1o the
European standard series, as well as to samples
provided from their workplace. Oil of turpentine
10% in olive oil (0.0.), colours 1% in petrolatum
(pet.), as well as a-pinene oil (10% pet.). A4-3-carene
oil (10% pet.), turpentine peroxide (0.3% 0.0.). di-
pentene (2% pet.). aniseed (1% 0.0.) . fat oil (as is
and 10% o.0.) and aniseed turpentine (10% o.0.)
were applied in addition. Patch tests were per-
formed using Finn Chambers on Scanpor tape. ap-
plied for 2 days. Readings were taken at 2 and 4
days alter initial application.

Results
Of the 24 patients examined. 14 showed sensitivity
to Indonesian turpentine. 3 of these also reacted
to Portuguese turpentine (Table 1). Positive reac-
tions to specific turpentine constituents were

limited to § to e-pinene. 4 to A-3-carene and 2 to
turpentine peroxides. 5 patients were positive (o
nickel in the European standard series.

Discussion

Our study illustrates that oil of turpentine can still
be a potent cause of occupational allergic contact
dermatitis and should not be forgotten as a poten-
tial allergen. The use of oil of turpentine has been
severely limited in paints, solvents and polishes in
the UK. especially due to its cost. but also because
of its irritancy and allergenicity. It is stull used in
the pottery and perfume industry. In pottery
manufacturing, oil of turpentine is used mixed in
with enamel paints or in textured paints, where it
is mixed with fat oil and left open to the atmos-
phere for a prolonged period of time. The decor-
ation of ceramics such as fine and bone china may
be as a coloured glaze, or be applied by brush
either prior to glazing or after the ware has been
glost fired (the glaze firing). Firing fuses the colour
to the ware and glaze.

The irritant nature of turpentine is not in doubt
(2). It has been used experimentally in a4 variety
of situations to induce an inflammatory rasponse.
Similarly, its ability to sensitize the skin in the con-
text of occupational dermatoses is widely recog-
nised (3. 4). Oil of turpentine contains as its pre-

Tuble 2. Mujor constituents of turpentine (16)
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dominant constituent, «-pinene, with variable
amounts of 4-3-carene, beta-carene. and dipentene
(d and I-limonene), as well as camphene. The exact
proportions of each oil vary with the country of
origin. The main difference is the high content of
A-3-carene in the oil from Indonesia (Table 2). 4-
3-carene oxidises to a hydroperoxide: which is be-
lieved to be the main allergen of oil of turpentine
(10, 11). For reasons of cosl, the Indonesian vari-
ant is the most commonly used. 1t has been noted
that with the use of turpentine peroxide as 0.3%
(0.0.). the number of irritant reactions was dra-
matically reduced (1). In our cases, however, only
2 patients tested positive for this. 8 tested positive
for a-pinene. the principal oil in fine quality oil of
turpentine required for ceramic decoration. Re-
ports of sensitivity to a-pinene in the absence of
sensitivity to turpentine peroxide, and in particular
to the hydroperoxide of 4-3-carene, are few. Pirilid
et al. in 1969 described 4 cases with specific sensi-
tivity (8). It 1s odd, therefore, that a-pinene sensi-
tivity was so common in our patients. without
positivity to turpentine peroxide. It may be that
the standard peroxide supplied does not contain
the hydroperoxide of a-pinene. which will eventu-
ally form and which may be allergenic. It is un-
likely that the e-pinene tested was contaminated
with 4-3-carene hydroperoxide. as the turpentine
peroxide patch test was negative. Thus. it would
seem that our patients display specific ¢-pinene al-
lergy. although the mechanism for this is unclear.
Grimm & Gries (12, 13) suggested that another
oxidizsed product could be the allergen and found
positive skin reactions to e-pinene in the absence
of peroxides, illustrating a similar pattern of re-
sults to ours. Our patients were advised against
using turpentine and their dermatitis improved.
The presence of 4-3-carene in Indonesian turpen-
tine may have facilitated a-pinene allergy in our
patients, possibly via an irritant effect, This may
also explain why there have been no further new
cases since the re-introduction of Portuguese tur-
pentine, which contains 78% ea-pinene and little A-
3-carene. Alternatively, the concentration ol a-pi-
nene may be crucial in allergy development. with
a change from 78" to 83% becoming significant,
although this seems an unlikely explanation.

The principal source of turpentine for ceramic
decoration. as mentioned above, is Indonesia. We
are informed that the A-3-carene content is signifi-
cant. It would seem unlikely. therefore. that oxi-
dation of old oil of turpentine, resulting in oxidative
products of a-pinene, had occurred. as concomi-
tantly oxidation of 4-3-carene would have produced
the more allergenic hydroperoxide, sensitivity to
which we could detect in only 2 patients. A difficulty
arises in maintaining the reduced state of A-3-car-

ene in the patch test material, Perhaps the 4 positive
patch test results to A-3-carene were in reality re-
lated to the proportion of oxidized products present
or irritant reactions. It is note worthy that negative
patch tests to dipentene may be caused by unoxi-
dised patch test preparation (14). For the future, we
are examining sensitivity in patients to fractions of
turpentine separated by high-performance liquid
chromatography, to attempt to identify the aller-
gen(s) more precisely. The situation described here is
similar to that which occurred in the French ceramic
industry at Limoges, in 1970, with the importation
of turpentine rich in A-3-carene rather than the Por-
tuguese variety normally used. The sensitizer was
identified as 4-3-carene (15).

In conclusion. turpentine allergy has transiently
re-emerged in the pottery industry, and is more
common than allergy to the heavy metals of the
colours used in ceramic decoration. a-pinene. an
unusual allergen, appears to be the most common,
acting via an unclear mechanism. Reversion back
to Portuguese turpentine has been successful in al-
leviating the problem.
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