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Occupational allergy caused by plants is seldom reported although it is
probably relatively common. We report on a 22-year-old male atopic
caretaker of plants who developed IgE-mediated allergic rhinitis, laryngitis,
pharyngitis, and contact and generahzed urticaria caused by exposure to
spathe flower (Spathiphl'llum wallisii) while he was working for a firm that
supplied plants to off ices. He also had an asthmatic attack at work, but in
bronchial provocation tests conducted 8 months after he had stopped
doing the work in question, hc developed rhinoconjunctivi t is, pharyngit is,
and laryngitis, but exhibited neither bronchial reaction nor fall in PEF values.
Prick tests with spathe flower gave 3 + reactions for exudates from the
flower, pol len, stem, and leaves. He also had several posit ive reactions to
flruits, vegetables, and spices, but not to natural rubber latex. The
radioal lergosorbent test with spathe f lower was posit ive (3.4 PRU/ml, close
to class 3). In protein staining with SDS-PAGE, one heavy band was
detected at about 14 kDa, and other faint bands were visible on both sides.
Six faint bands were detected at the mol. mass range of 30-67 kDa. In
IgE immunoblott ing, one heavy band was detected at about 14 kDa. The
patient became symptomless after he had ceased working with plants.

Occupational allergy caused by plants is seldom re-
ported although it probably is relatively common
(23).Florists, gardeners, and floriculturists have de-
veloped occupational respiratory allergy to baby's
breath (Gypsophila paniculata) (27,29), weeping
fig (3), dried flowers of Límoníum tatarícum (24),
sunflower (4), and mimosa (Acacía floribunda) (2).
Here we report on a caretaker of plants who devel-
oped IgE-mediated allergic rhinitis, laryngitis, phar-
yngitis, contact urticaria, and generalized urticaria
caused by spathe flower (Spathiphyllum wallisii).

Case report, methods, and results

A 22-year-old atopic man had been working for a
firm that hires out plants. The firm both hired out the
plants, and was responsible for taking care of the
plants, including cleaning and watering them in cus-
tomers' offices. The patient had had atopic derma-
titis since childhood. On the job, he first had mild,
work-related respiratory symptoms, but within 10
months he developed an asthmatic reaction, as well
as severe swelling of the eyes and urticarial lesions
in the arm flexures. At this time, he was exposed to
S. wallísii (Fig. 1) and Dracqena .fragrans. About
90% of the patient's work involved tending spathe
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Fig. L Spathe flower (Spothiphyllum wallisii) (top) with high
amounts of pollen (bottom). Patient had positive prick test reac-
trons to pollen, stem, and leaves of spathe flower.



flower, weeping fig, dracaena, sentry palm (Howeia
belmoreana), and Aglaonema commutetum, but he
was also exposed to other plants, such as ferns
(Filicinae), other figs, and elk-clover (Aralia califor-
níca), at work. The patient had been an occasional
smoker, but not for the last 8 months. Prick tests and
the radioallergosorbent test (RAST) were done 1
month after the respiratory incident. The bronchial
provocation tests were done 7-8 months after the
incident, and prick tests with spathe flower were
repeated at that time. After the incident, the patient
had stopped working for the firm in question. He
remained hyperreactive îor 2 months, but has been
symptomless since then.

Skín tests

Príck testing was done as described previously (I2).
The results were compared with those for histamine,
10 mg/ml, as follows: 4 + , wheal size twice that of
histamine; 3 + , wheal size that of histamine; 2 + ,
wheal size half that of histamine; 1 + , wheal size less
than half that of histamine: -. no wheal. In the se-
ries of 20 common inhalation allergens (Allergolo-
gisk Laboratorium A/S, ALK, Horsholm, Den-
mark), 3 + reactions were obtained with several
Finnish grasses and mugwort, while birch gave a2 +
reaction. In a series of tests with vegetables, fruits,
and nuts, histamine size or larger reactions were
obtained as follows: potato, celery, banana, and ha-
zelnut,, 4 + ; carrot, rutabaga, parsnip, onion, tomato,
and sweet pepper, 3 + . Apple and parsley gave a 2 +
reaction, whereas kiwi and pea were negative. Spices
gave the following results: white pepper 3 +,, curry
3 + , and soybean 2 + ; cardamom and allspice were
negative.

Prick testing with spathe flower was done as fol-
lows. A piece of leaf, stem, or flower of S. wallisii
was slightly crushed and broken with a knife, and
the broken piece of the plant was then put on the
skin in a drop of water. Pricking was then done
through the leaf, stem, or flower. Pollen was tested
as is in a drop of water. The prick test substances
were prepared and used the same day that the prick
testing was done. Prick testing with the other flow-
ers from the patient's workplace was done in the
same way.

Prick testing with spathe flower was done twice,
giving 3 + reactions on both occasions, i.e., larger
wheals than histamine (wheal diameter 6 mm) for
exudates from the flower, pollen, and stem (8 mm
plus pseudopodia), respectively, and leaves (6 mm
plus pseudopodia). The leaf of D.fragrans induced
a very small wheal, while the stem induced a clearly
positive prick test reaction (3 + ). Natural rubber
latex, weeping fig, and A. commutatum were nega-
tive. Twenty (10 atopic and 10 nonatopic) control
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persons had negative prick test reactions with spathe
flower (stem and leaf), and 10 with D. .fragrars (stem
and leaf,).

Patch testíng was done by the Finn chamber
method on the upper back, as described previously,
with 48 h occlusion (6). Epicutaneous tests with the
European standard series (patch test substances
from Chemotechnique Diagnostics AB, MalmÒ,
Sweden, and Epikon, Helsinki, Finland), 29 plant
extracts (see Reference l4), 16 plant allergens (14),
and four plants brought in by the patient, namely,
spathe flower, dracaena, weeping fig, and A. com-
mutatum, were negative except that thimerosal pro-
voked a2+ al lersic reaction.

In vitro immunoas.rals

One leaf of spathe flower was cut into pieces and
extracted overnight in a ratio of 1 g/5 ml potassium
phosphate buf fer ,0.1mol / I ,  pH l .4 .The tota l  pro-
tein concentration, as measured by the Bradford
(Bio-Rad Laboratories, Richmond, CA, U SA)
method with bovine immunoglobulin as the stan-
dard, was 3 mg/ml. Similarly, extracts lrom dra-
caena, tuft root, anthurium, ivy arum, and monstera
were prepared (Table 1). Extracts were used as
source material for RAST disks; spathe flower and
dracaena were also used in immunoblotting studies.

RAST disks were prepared as described by Ceska
& Lundkvist (5) and Yman et al. (30), 100 pl of the
various extracts being coupled per disk. Phadebas
RAST reagents (Pharmacia Diagnostics AB) were
used for the quantification of specific IgE. Values
higher than 0.35 ku/l were considered to be posi-
tive.

For immunoblotting, reduced sample proteins
(200 pg in 150 pl of sample buffer) and mol. wt.
markers (Electrophoresis Low Molecular Weight
Calibration Kit, Pharmacia-LKB Biotechnology,
Uppsala, Sweden) were separated by SDS-PAGE
in a 15/, gel with a 4/" stacking gel, according to
Laemmli (16), and transferred to Immobilon-P sheet
(Millipore 0.45 m, Millipore Co, Bedford, MA, USA)
for protein staining with Coomassie brilliant blue
and to nitrocellulose sheet (Bio-Rad 0.22 pm) in

Table 1. Patient RAST to six plants

Latin name
(genus or species) Family RAST ku/lPlant

Spathe flower
Dracaena
Tuft root (syn. dumb cane)
Anthurium
lvy arum

Monstera

Spathiphyllum wallisii Araceae 3,4
Dracaena Agavaceae 0.6
Dieff enbachia seguine Araceae 0.5
Anthurium Araceae < 0.35
Epipremnum aureum, Araceae <0,35
\syn, Scindapsus aureusl
Monstera deliciosa Araceae <0,35
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Novablot apparatus (Pharmacia), according to
Towbin et al. (28). The IgE antibodies bound from
the serum (diluted l:2) to allergens on the nitrocel-
lulose were detected with radiolabeled anti-IgE
(Pharmacia), as described previously (21).

Sera from five atopic patients and one nonatopic
patient were used as controls, in both immuno-
blotting tests and RAST.

The results of the RAST determination are pre-
sented in Table 1. The patient's serum showed dis-
tinct RAST positivity for spathe flower (3.4 PRU/
ml, class almost 3) and lower values for dracaena,
0.6 PRU/ml (class 1), and tuft  root, 0.5 PRU/ml
(class 1). Anthurium, ivy arum, and monstera were
negative. Control sera remained negative in every
RAST.

The patient's RAST (Pharmacia) yielded negative
results for dog epithelium, Dermatophagoídes ptero-
nyssínus, and group RAST for animal epithelia and
molds, but group RAST for house dust was positive
(1.3 PRU/ml ;  c lass 2) .

In protein staining with SDS-PAGE, one heavy
band was detected at about 14 kDa, and other faint
bands on both sides. In addition, six faint bands
were detected in the range of 30-67 kDa. In IgE
immunoblotting, one heavy band of about 14 kDa
was detected for spathe flower (Fig. 2). No other
bands were visible. No bands were detected with
dracaena as the sample (results not shown). No
bands were shown with the control sera.

kDa

B ronchiql provocatíon Íe sts

Bronchial provocation tests were done 8 months
after the respiratory distress reaction at work by the
method of Pepys & Hutchcroft (22).Cutting of let-
tuce leaf was used as placebo; it caused no fall in the
PEF values and no other respiratory or skin symp-
toms. Cutting of spathe flower in the provocation
chamber induced conjunctivitis, pharyngitis (for cri-
teria, see Reference 13), and laryngitis: these were
considered to be allergic reactions. Rhinomanome-
try revealed a 59\ increase in resistance, a finding
which supports the diagnosis of allergic rhinitis. An
itching, eczematous reaction in accordance with con-
tact urticaria was seen on the upper lids. There was
no bronchial reaction or fall in PE,F values.

Other tests

The blood test results were unremarkable, the serum
total IgE being 82 kU/I. The PEF values were stable,
about 530 l/min. There was slight obstruction in the
pulmonary va lues:  FVC 6.31 Ul l4%; FEVt 4.81U
r00%; FEV % 7 5186%; PEF 8.r9 t ls lT4i ; .  No s ig-
nificant change was obtained with a bronchodilating
drug. Histamine challenge was done 8 months after
the respiratory distress incident. and was negative.

The patient's diagnoses were occupational allergic
rhinoconjunctivitis, pharyngitis, and laryngitis, and
occupational allergic contact urticaria. The patient
had to resign from his job and is being retrained for
a new job.

Discussion

The patient had had exceptionally strong occupa-
tional exposure in washing, cleaning, and trimming
the plants, i.e., direct contact with the plants. The
allergic reaction included respiratory symptoms and
skin symptoms, but no asthmatic symptoms devel-
oped when he was exposed to spathe flower in a
chamber. When the provocation test was done, the
patient had not had any exposure to the plant for 8
months; it is thus possible that the amount of spe-
cific IgE antibodies against spathe flower had de-
creased, resulting in the negative provocation result,
even though he had had an asthmatic reaction at
work, and was thereafter hyperreactive for 2 months.

Thirty-six species of Spathiphyllum are known to
occur on the Philippine Islands and in Central and
tropical South America (18). Spathíphyllum belongs
to the Araceae family. Araceae species may contain
glycosides; alkaloids; crystals of calcium oxalate,
which is intensely irritating to the skin (7, 18); and
proteolytic enzymes (7). Prick tests among controls
did not provoke a reaction, and patch tests with
parts of the plants caused no irritation, indicating
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Fig. 2. Immunoblot analysis of the binding of IgE antibodies from
the patient's serum (P), from atopic control serum (A) and lrom
nonatopic control serum (N) to extract of spathe flower. Molecu-
lar weight markers (kDa) on the left.
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that the parts of the plant we used for skin testing
were not irritants. Furthermore, it was shown that
our patient had developed specific IgE antibodies.

We are not aware of previous reports of respira-
tory allergy caused by spathe flower. Contact der-
matitis has been reported to be due to some species
of the Araceae family, i.e., irritant contact dermatitis
caused by Diffinbachía (10), and allergic contact
dermatitis caused by Philodendron (15) and Scindap-
sas (19). Alkyl resorcinols may be the substances
inducing the delayed type IV allèrgy caused by phito-
dendron (25,26). Philodendron species may be toxic,
and one infant death caused by them has even been
reported (11).

In accordance with his atopic background, the
patient showed allergic prick test reactions to many
allergens. However, the reaction to spathe flower
was specific, and 10 atopic control persons had no
reaction to spathe flower. In vitro tests also indicated
that specific sensitization had taken place. The re-
sults of RAST and IgE immunoblotting were dis-
tinctly positive for spathe flower in our patient's
serum. RAST was only slightly positive for dracaena
and tuft root, and negative for other species of the
Araceae family (Table l).

The patient had a positive prick test reaction to
both spathe flower and drac aena. These belong to
different families, but cross-reactions may still occur;
for example, banana and natural rubber latex cross-
react (20).The patient may also have become con-
comitantly sensitized to both plants, to which he had
been occupationally exposed. Interestingly, he did
not show positive prick test reactions and RAST for
other species of the Araceae family. Provocation
tests with drac aena were not done because the pa-
tient was already diagnosed as having one occupa-
tional respiratory disease.

In IgE immunoblotting, one heavy band was de-
tected at about 14 kDa. An IgE,-binding protein of
14 kDa has been identified as profilin in several plant
species (trees, grasses, weeds) and is believed to be
a plant panallergen (8). In addition, 14-15-kDa al-
lergens have been found in several vegetables and
also in natural rubber latex (1, 1l), but "similar"
mol. mass does not prove that the allergens are iden-
tical.

In conclusion, the patient had developed specific
IgE immunoglobulins through either skin or respi-
ratory contact with spathe flower. In further expo-
sure, the patient probably developed both direct res-
piratory symptoms from respiratory exposure to the
allergen, and contact urticaria/dermatitis symptoms
(9) from skin contact with the plant allergens. Res-
piratory exposure probably also provoked general-
ized urticaria symptoms.

Allergy to Spathiphyllum wallisii
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