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CROSS-SENSITIZATION BETWEEN SYNTHETIC PRIMIN
AND RELATED QUINONES

NIELS HIORTH#*, SIGFRID FREGERT** AND H. SCHILDKNECHT**#

The allergen in Primula obconica has re-
cently been identified (8), and patch tests
with 25 zg of a dilution of 0.004 per cent
gave positive reaction in all patients clini-
cally sensitive to the plant (4). Although
patch tests with paper chromatograms sug-
gested that two allergens might be present
in Primula obconica (3), gas chromatog-
raphy of an ether cxtract of primula
showed onc peak only, identical with that
found by gas chromatography of primin
(1). The extreme degree of sensitivity to
primin (2-methoxy-6-n-pentyl-p-benzoqui-
none) (Fig. 1) indicates that this is the
major allergen of the plant.

Several other plants and woods contain
allergenic quinones (7, g). Some of these
might be assumed to show cross-sensitivity
to primin. This assumption is supported by
our previous findings of a striking coinci-
dence between positive reactions to Primula
obconica leaf and rosewood extract (5).

In the first instance we extended the
study to comprise several quinones of a
structure closely related to primin with a
view to establishing the pattern of cross-
sensitivity.

Material and Methods

The initial study was performed on 20 vol-
unteer patients, whose sensitivity to primin

had previously been established by patch
tests at the departments of two of us (N.H.
& SF.).

Patch tests were performed with Al-test’
prepared according to methods previously
published (6). 25 g of ether solutions
were pipetted onto the filter paper discs.
Patches were left to dry, wrapped in alu-
minium foil and kept in a refrigerator until
used (1). The patches were fastened by
Leukoplast,” all tests being performed on
the upper back.

Some of the patients were known to be
highly sensitive to primin, and in these ini-
tial tests were performed with low concen-
trations to avoid severe reactions. The pa-
tients were also tested with six chemically
related quinones synthetized by one of us
(H.S.)). As the molecular weights of the
chemicals varied, the same molar concentra-
tion was used for testing, viz. 0.00048 mol./
lit,, calculated from primin 1:10,000. In
Table 1 this concentration is designated by
C. Some of the initial tests gave negative
reactions. If possible they were repeated
with a ten times higher
(10 C).

The patients were also tested with methyl-
p-benzoquinone,3 1 per cent in petrolatum,
and with p-benzoquinone,”® 1 per cent in
petrolatum. The latter substance has previ-
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ously been included in standard patch tests
in Lund.

Hydroquinone monobenzyl ether 0.2 per
cent in a rubber base has for many years
been included in the standard patch test
at the Finsen Institute. Positive reactions
are usually unexplained, and a possible
cross-sensitivity to primin was therefore
considered.

Results

The results appear in Table 1.

Exceptionally, patients are only sensitive
to primin as such, but usually the sensitivity
extends to homologous substances with
longer or shorter side-chains (Fig. 1). Maxi-
mum sensitivity was found to primin. This
appeared particularly from the results of
testing in patients with a low degrec of sen-
sitivity. The response was less intense if the
length of the side-chain exceeded five car-
bon atoms or was shorter than that of pri-
min. Most patients reacted to the 6-methyl
and the 6-ethyl derivatives of 2-methoxy-
quinone, but only in high concentrations.

Sometimes sensitivity also extended to
quinones with a side-chain in s-position,
but this was only observed in patients with
a strong sensitivity to primin.

Methyl-p-benzoequinone and p-benzoqui-
none gave negative reactions throughout.

At the University Clinic of Lund p-
benzoquinone has previously given negative
reactions in 1196 consecutive patients test-
ed, of whom many must have been sensi-
tive to Primula obconica (1), which was
not included in the standard series at that
time.

Hydroquinone monobenzyl ether and pri-
mula have both been included in the stand-
ard patch tests at the Finsen Institute.
Among g5 consecutive patients with posi-
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tive reactions to Primula obconica two had
positive reactions to hydroquinone mono-
benzyl ether. Among 7o consecutive pa-
tients with positive reactions to hydroqui-
none monobenzyl ether, eight had positive
reactions to primula. These figures do not
support an assumption of cross-sensitivity
between the two substances.

Comments

Sensitivity to primin usually extends to
other quinones with a shorter or longer
side-chain although the degree of sensitivity
decreases by changes in the molecular struc-
ture. The results obtained suggest that the
optimal requirements for eliciting reactions
in patients sensitized by Primula obconica
is 2-methoxy-p-quinone with a side-chain
in the 6-position comprising 5 carbon atoms.
Either a longer or a shorter side-chain gave
negative reactions in some persons.

Persons strongly sensitive to primin also
reacted to substances with a side-chain com-
prising 5 or 6 carbon atoms in the s-posi-
tion. Judged by the number of positive re-
actors and by the strength of reactions,
substances with side-chains in the 6-posi-
tion are, however, stronger allergens.

The optimal length and position of the
side-chain for inducing sensitization may be
related to immunological factors or to the
cutaneous penetration of the chemicals.

The capacity to form a full-antigen by
combining with a protein may be dependent
on the steric configuration of the molecule.
Thus, an alkyl chain in s-position can di-
minish the reactivity of the carbonyl group
in the 4-position by steric hindrance. On
the other hand the alkyl chain is an elec-
tron-donor substituent and increases the
oxidation potential of the carbonyl group,
i.e. the capacity to react.

Compounds having a short side-chain are
more water-soluble, while lipid solubility
increases with the length of the side-chain.
The weak reactions to the substances with
one, two or three carbon atoms in the 6-
position may be due to low lipid solubility.
A side-chain with four or with six carbon
atoms gave a weaker reaction than primin
with a side-chain with five carbon atoms.
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On the basis of the present study it can-
not be decided whether the relative lipid-
water solubility of primin is optimal for
penetration, or whether the
length of the side-chain reflects the struc-
ture of the antibody as suggested by Baer
et al. (2) in their study of poison ivy cate-
chols.

cutaneous

SUMMARY

Twenty patients sensitive to allergen in
Primula obconica—primin— (2-methoxy-6-
n-pentyl-p-benzoquinone) were tested with
quinones chemically related to it in order
to establish the cross-sensitivity pattern. In
most cases the sensitivity extended to qui-
nones with longer or shorter side-chains in
6-position as compared to primin. But these
gave generally weaker reactions. Sensitivity
also extended to quinones with a side-chain
in s-position, but only in patients with a
strong sensitivity to primin. Thus, maxi-
mum sensitivity was found to primin. The
capacity to elicit patch test reactions in
primula sensitive patients may depend on
the steric configuration of the molecule or
on the lipid/water-solubility.

REFERENCES

1. Agrup, G, Fregert, S., Hjorth, N. and
Ovrum, P.: Routine patch testing with ether

v

exuwact of Primula obconica. Brir. J. Derm.
80: 497, 1968.

Baer, H., Watkins, R., Kurtz, P., Byck, J.
and Dawson, C.: Delayed contact sensitivi-
ty of catechols. 1lI. The relationship of
side-chain length to sensitizing potency of
catechols chemically related to the active
principles of poison ivy. . Invmun. gg: 370,
1967.

Cairns, R. J.: Plant dermatoses. Trans. St.
John’s Hosp. Derm. Soc. 50: 137, 1964.
Fregert, S., Hjorth, N. and Schulz, K.-H.:
Patch testing with synthetic primin in per-
sons sensitive to Primula obconica. Arch.
Derm. g8: 144, 1968.

Hjorth, N. and Fregert, S.: Contact derma-
titis, in Textbook of Dermatology, Ed.:
Rook, A., Wilkinson, D. S. and Ebling, F.
J. G., Blackwell Sci, Publ., Oxford, 1968.
Magnusson, B. and Hersle, K.: Patch test
methods. 1. A comparative study of six dif-
ferent types of patch tests. Acta derm.-
venereol. 45: 123, 1965.

Morgan, J. W. W., Orsler, R. J. and Wil-
kinson, D. S.: Dermatitis duz to the weod
dusts of Khaya anthotheca and Machae-
rium scleroxylon. Brit. J. ind. Med. 25: 119,
1963.

Schildknecht, H., Bayer, I and Schmidt,
H.: Struktur des Primelgiftstoffes. Zschr.
Naturforsch. 22 b: 36, 1967.

Schulz, K.-H.: Chemische Struktur und
allergene  Wirkung besondere Be-
riicksichtigung von Kontaktallergenen. Can-
tor, Aulendorf, 1g62.

unter





