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Occupational rhinoconjunctivitis and food
allergy because of aniseed sensitization

Juan JessiGarca-GonZéez, MD, PhD*; Borja Bartolome&Zavala, PhDt;

Salvador Feriadez-Meladez, MD*; JoSeManuel BarceleMufioz, MD*; Alfonso Miranda Paz, MD¥;
Maria JoseCarmona-Bueno, MD*; Jdsklaria Vega-Chicote, MD, PhD*;

Maria A. Negro Carrasco, SRN*; Ana Ameal Godoy, MD*; and Rafael Pamies Espinosa, MD*

Background: Aniseed is a spice frequently used in Mediterranean cooking and,mugwort pollen-Umbelliferae reactions.
as with other Umbelliferae, it has been involved in clinical allergy.
Objective: This investigation was undertaken to study the allergens implicated inas carrots and celery, are theost im-

a case of occupational allergy to aniseed associated with rhinoconjunctivitis angdortant in the mugwort-birch-spices

gastrointestinal symptoms.

Although Umbelliferae vegetables, such

syndrome, some spices (aniseed,

Methods: Skin prick tests were performed to inhalant allergens, spices used in theumin, caraway, coriander, dill, and
patient’s workplace (aniseed and cinnamon), and 12 other Umbelliferae spicegennel) have also been involved. Pro-
birch, and mugwort. A nasal challenge test to aniseed and cinnamon and a doublins of 14 kD (profilin), 17 kD (relat-
blind placebo-controlled oral food challenge test to aniseed were also performeed to Api g 1, Bet v 1, and Cor a 1
The molecular weights of the allergens were studied by sodium dodecyl sulfateallergens), and approximately 46 to 60
polyacrylamide gel electrophoresis immunoblotting and cross-reactivity amondD’ have been suggested as responsi-
Umbelliferae species by enzyme immunoassay inhibition.

Results: Skin prick tests showed a positive immediate response to aniseed, Anise (Pimpinella anisummis a pe-
asparagus, caraway, coriander, cumin, dill, and fennel extracts, and an intense latnnial flowering plant originally from
response to aniseed. Skin prick tests to celery, carrot, birch pollen, and mugwoEgypt. It is grown in Mediterranean

ble for this syndrome.

pollen extracts were negative. Results of a nasal challenge test were positive tmuntries, and its seed is frequently
aniseed and negative to cinnamon; an aniseed oral food challenge test yieldeduaed in the confectionery and meat in-
positive response. The molecular weights of the main immunoglobulin (Ig)E-dustries, as well as in the making of
binding proteins in aniseed extracts were approximately 48, 42, 39, 37, 34, 33, amdtugs, perfumes, and spirits (anisette).
20 kD. Caraway, fennel, cumin, and coriander extracts showed similar IgE-bindingJmbelliferae spices have been de-
patterns. Enzyme immunoassay inhibition studies with the patient’s serum revealeztribed as causing occupational asth-

cross-reactivity among the IgE components from aniseed, caraway, coriandema’® and other job-related problems,

fennel, and dill extracts.

but inhalation of aniseed dust has been

Conclusions: We demonstrate the presence of aniseed allergens in a case oéported only once as a cause of occu-
occupational rhinoconjunctivitis and food allergy, with molecular weights for this pational asthma.
spice that differed from those previously reported.
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INTRODUCTION

Umbelliferae (or Apiaceae) is an herb

plant family with more than 3,000 spe-

cies found in mild climate areas. They

are used as food (carrot, parsnip, and
celery) and seasoning (parsley, cumin,
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dill, fennel, marjoram, caraway, ani-
seed, and coriander). This plant family
has been associated with allergic reac-
tions not only causing respiratory prob-
lems2 and food allergy;* but also act-
ing as an elicitor of contact allergy.
Some patients who have pollen-
related allergy have also experienced
food allergy as a consequence of pollen,
fruit, and vegetable cross-reactions, such
as the mugwort-birch-spices syndrome,
birch pollen-Rosaceae reactions, or

CASE REPORT
A 43-year-old woman, who did not
smoke and had no family or personal
history of allergy, reported a 4-year
history of episodic symptoms of rhino-
conjunctivitis associated with her
workplace, where she had been em-
ployed as a baker and confectioner for
10 years. She noticed rhinorrhea, wa-
tery eyes, sneezing episodes, and itchi-
ness of nose and eyes in her work envi-
ronment when aniseed and cinnamon
were used in the making of biscuits.
During the past 2 years, the patient
had also noticed general malaise,
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drowsiness, abdomina bloating, and
epigastric cramping pain, which per-
sisted for 2 to 3 hours immediately
after eating food that contained ani-
seed, asparagus, cumin, parsley, and
marjoram, as well as precooked soups
and sausages. She tolerated other
spices (pepper and clove).

MATERIALS AND METHODS

Skin Tests

Skin prick tests were performed with
use of standardized lancets (Dome
Hollister, Leverkusen, Germany), in
accordance with the recommendations
of the European Academy of Allergol-
ogy and Clinical Immunology.’® The
patient discontinued treatment with
topicaly and systemically adminis-
tered corticosteroids 2 weeks before
and antihistamines 10 days before
these tests.

Skin prick tests (Bial-Aristegui, Bil-
bao, Spain) were performed with the
most common inhalant allergensin our
area (pollens, mites, molds, and dan-
ders) aswell as with birch pollen (Bet-
ula alba), storage mites (Acarus sirQ
Euroglyphus maynei Lepidoglyphus

destructor Tyrophagus putrescentiae

and Blomia kulagin), wheat, wheat
flour, rye, barley, oats, rice, corn,
a-amylase, egg white, and milk.

Protein extracts from aniseed, cinna-
mon, carrot, celery, asparagus, cumin,
parsley, marjoram, caraway, dill, fen-
nel, coriander, pepper, and clove were
prepared by magnetic stirring during
agitation in phosphate-buffered solu-
tion (50 mmol/L) and NaCl (150
mmol/L) at pH 7.5 overnight at 4° C.
The samples were centrifuged at 5,600
g for 30 minutes, and the supernatant
was dialyzed against water and freeze-
dried. The extracts were diluted in phe-
nolated and glycerinated saline solu-
tion at a concentration of 20 mg/mL.

Histamine hydrochloride (10 mg/
mL) and phenolated glycerol saline
solution were used as positive and
negative controls, respectively. Ten
subjects without atopy were tested
with aniseed and cinnamon as nega-
tive controls.

Determination of

Immunoglobulin (Ig)E

Total IgE was measured with use of
the Pharmacia CAP fluorescence en-
zyme immunoassay (Uppsala, Swe-
den). Specific IgE levels to molds
(Alternaria, Cladosporium and Peni-
cillium), a-amylase, and storage mites
were also determined with use of the
Pharmacia CAP System. Specific IgE
levels to cinnamon, carrot, celery, car-
away, cumin, fennel, marjoram, cori-
ander, asparagus, parsley, dill, birch
pollen, mugwort pollen, and aniseed
were obtained by coupling the extract
solutions (10 mg/mL ) to the 6-mm di-
ameter cyanogen bromide-activated
paper disks, as described by Ceska and
Lundqvist,** and using an enzyme im-
munoassay kit following the manufac-
turer's instructions (HYTEC, Hycor
Biomedical, Portland, ME).

Analytical Methods
Proteins were measured as described
by Bradford,*? hexoses by the anthrone
method,*® and pentoses by the orcinol
method.*4

Sodium dodecyl sulfate-polyacrylam-
ide gd eectrophoresis (SDS-PAGE)
was performed in reducing conditions
(5% B-mercaptoethanal) in accordance
with the method of Laemmli,’> with a
12.5% separating gel and a 4% stack-
ing gel. Proteins were electrophoreti-
cally transferred to polyvinylidene di-
fluoride membranes (Immobilon-P,
Millipore, Milford, MA), essentialy as
described by Towbin et a* Immuno-
detection was performed after incuba-
tion with a suitable serum dilution, by
a chemiluminescent detection method
following the manufacturer's instruc-
tions (ECL+Pus Western blotting
detection system, Amersham-Life Sci-
ence, Uppsala, Sweden). Electrophoretic
results were analyzed using densitometer
image analyss (BioRad Laboratories,
Hercules, CA).

Enzyme Immunoassay Inhibition

Enzyme immunoassay inhibition was
performed according to methods re-
ported by Yman et a.*” Seria dilutions
(0.0001, 0.001, 0.01, 0.1, and 1 mg/

mL) of al the heterologous inhibitor
extracts were used for the assay.

Nasal Challenge Test

A nasal challenge test with both ani-
seed and cinnamon was performed.
The patient had taken no medication
during the previous month. Before the
study, functional respiratory tests were
performed following the American
Thoracic Society guidelines,® and a
nasal examination ruled out any me-
chanical obstruction of the nostrils.

The patient was studied with use
of the active anterior rhinomanom-
etry technique, following the criteria
from the Committee Report on Stan-
dardization of Rhinomanometry,'%2
by means of a Rhinotest MP 500
(EVG Elektronic-Vertriebs GMBH,
Bohl-iggelheim, Germany).

The nasal tests were performed 1
month apart. After spraying 0.2 mL of
diluent (human abumin solution,
0.03%), four increasing concentrations
(0.0005, 0.005, 0.05, and 0.5 mg/mL)
of allergen were sprayed into the
same nostril every 15 minutes until a
positive result was achieved. Ten
subjects without atopy were tested as
negative controls.

Oral Challenge Test

A double-blind, placebo-controlled,
oral food challenge test to aniseed dust
was performed.? At the time of this
test, the patient was free of symptoms
and had not taken any antihistamines
for 4 weeks. Opaque capsules prepared
by the hospital pharmacy were used as
vehicles, containing 1, 5, 10, 20, 40,
and 80 mg of aniseed. Dextrose was
used as placebo. Before the test, her
blood pressure was 110/70 mm Hg,
and her pulse was 74 beatsminute.
Physical examination showed no ab-
normalities, and a forced spirometry
showed a normal ventilatory pattern.

RESULTS

Skin Tests

Results of skin prick tests are shown in
Table 1. A notable 64-mm? wheal oc-
curred as an immediate response to
aniseed. The late response to aniseed
was also substantial, with a 601-mnv
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Table 1. Results of Skin Prick Tests (Immediate and Late Responses) and of RAST for

Allergens Studied*

Skin prick test} RAST
Allergen
Immediate Latet kU/L Class
Aniseed 64 1,009 7.03 3
Asparagus 27 0 <0.35 0
Caraway 57 0 2.2 2
Carrot 0 0 <0.35 0
Celery 0 0 0.7 2
Cinnamon 0 0 0.6 1
Coriander 38.5 0 1.8 2
Cumin 30 0 1.0 1
Dill 41 0 <0.35 0
Fennel 41 0 2.1 2
Histamine 36 0 - ca
Parsley 0 0 <0.35 0

* RAST, radioallergosorbent test.
T Wheal area (mm?).
T As observed at 24 hours.

area of involvement at 6 hours and a
1,009-mm? wheal at 24 hours, disap-
pearing at 48 hours. Immediate and
late responses to cinnamon were neg-
ative. Results of skin prick tests were
negative in control subjects.

Specific IgE Measurements

The total IgE level was 23 kU/L. De-
termination of specific IgE showed
positive results to aniseed, caraway,
celery, cinnamon, coriander, cumin,
and fennel (Table 1). No IgE was
found for the other alergens tested.

Biochemical Characterization of the

Extracts and Cross-Reactivity Studies

Cadlculation of the protein and carbo-
hydrate contents of the spice extracts
(aniseed, caraway, coriander, cumin,
and fennel) yielded the following mean
values. protein content 23.7 * 9.7%
(two standard deviations; wt/wt), hex-
ose content 20.1 = 7.8% (wt/wt), and
pentose content 10.6 = 6.2% (wt/wt).

The protein composition of the ex-
tracts studied by SDS-PAGE showed a
range from 14 to 70 kD. The molecular
weights of the most predominant pro-
teins were in the following approxi-
mate ranges: 44 to 50, 30 to 33, and 18
to 20 kD (Fig 1).

The SDS-PAGE immunaoblotting of
the extracts reveaed IgE-binding
bands of approximately 48, 42, 39, 37,
34, 33, and 20 kD in aniseed extract;

54, 42, 38, 31, and 20.8 kD in caraway
extract; 66.5, 51.6, 43, 38, 32, 28, 25.8,
and 19 kD in cumin extract; 57, 42, 38,
33, and 20 kD in fennel extract; and
57, 50, 39.5, 34, and 20 kD in corian-
der extract (Fig 1).

When cross-reactivity studies were
performed with use of aniseed extract
as solid phase, a clear heterologous
inhibition was obtained (Fig 2).

Nasal Challenge Test

Forced spirometry showed a normal
ventilatory pattern. A nasal challenge
test demonstrated positive results with
aniseed at the lowest concentration
(0.0005 mg/mL), showing an increase
in both nasal resistance (160%) and
symptoms (sneezing, rhinorrhea, and

intense nasal pruritus), but no late re-
sponse. Results of a nasal challenge
test were negative to cinnamon at ev-
ery concentration. In the 10 control
subjects, results of nasal challenge
tests to aniseed were negative.

Oral Challenge Test

Six minutes after the ingestion of the
capsule containing 1 mg of aniseed,
the patient began to yawn and to expe-
rience general malaise, epigastric
cramping, and chest tightness. Her
blood pressure was 100/75 mm Hg,
and her heart rate was 78 beats/minute.
Results of spirometry were normal.
Except for intense abdominal bloat-
ing, the findings on physical exami-
nation were normal. No nasal, ocular,
or respiratory symptoms were noted.
Three hours later, the patient was
free of symptoms.

DISCUSSION

The Umbelliferae family has been as-
sociated with various alergic condi-
tions: anaphylaxis (coriander,® cumin,*
and aniseed?®), urticaria and angioede-
ma,2® rhinitis and contact urticaria (bish-
op's weed?), occupational asthma (ani-
seed®), and other disorders (skin and
otolaryngeal irritation, rhinitis and
asthma, oral dlergy syndrome, and ab-
dominal pain).®®> Cross-reactions have
been described with carrot, celery, birch,
and mugwort (known as the mugwort-
birch-spices syndrome?), and other spic-
es,2-2 dthough such reactions have not
previoudy been related to aniseed.®

Figure 1. Electrophoretic and immunoblotting results. A) SDS-PAGE and B) SDS-PAGE immuno-
blotting. Lanel: Aniseed extract. Lane2: Cumin extract. Lane3: Dill extract. Lane4: Coriander extract.
Lane5: Caraway extract. LaneP: Patient serum. M: Molecular weight marker. C: Control serum (pool

from nonatopic subject’s sera).
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In our patient, a skin prick test to
Artemisiawas negative. Interestingly,
neither this plant nor birch isfound in
our area. We were unable to evaluate
the ahility of celery to induce symp-
toms in this patient because she does
not like it, never eats it, and refused an
ora challenge test with celery.

Occupational allergy, a frequent
problem, has been described in rela
tionship to various types of employ-
ment (such as bakers, animal caretak-
ers, harbor laborers, carpenters, and
health care professionals). In reference
to respiratory diseases, only one previ-
ous case has been reported with imme-
diate positive results to a skin prick
test, radioallergosorbent test, and bron-
chia provocation, in a butcher with oc-
cupational aniseed-induced asthma,® but
no biochemical characterization or
cross-reactivity studies were undertaken.

Although the etiologic agent of
these problems has not always been
identified, proteins and glycoproteins
from handled material, as well as pro-
teins from fungi growing in the work-
place, have frequently proven to be the
cause. In our currently described case,
the patient initially had rhinoconjunc-
tivitis at her workplace, when she was
using powdered aniseed and cinnamon
in the preparation of confectionery.
The alergy ultimately resulted in gas-
tric disturbance from ingestion of
spices. These concurrent respiratory
and gastric problems have been re-
ported previously in some cases of oc-
cupational spice-related allergy,? with
women having Umbelliferae alergy
more commonly than men.?

Our patient had a notable late-phase
skin reaction, with an intense specific
sensitization. This response has been
seen with other allergens (pollens,
mites, molds, danders, insulin, and en-
zymes), but to our knowledge, it has
not been described with spices® In
addition, with only 1 mg of aniseed,
the patient showed immediate digestive
symptoms in the ora chadlenge test,
compatible with food alergy in the
adult® This precipitating quantity was
consderably lower than those reported
previoudy, which ranged from 0.5t0 1 9.

% Inhibition
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® Aniseed A Caraway, Coriander, Dill, Fennel

¢ Celery, Birch pollen *

Figure 2. Results of cross-reactivity studies (enzyme immunoassay inhibition) with use of aniseed
extract as solid phase. *, allergens tested separately but yielded similar results.

The molecular weights of the aller-
gensinvolved in our patient were sim-
ilar to those described in cases of Um-
belliferae occupational alergy, but
different from those previously pub-
lished for the mugwort-birch-spices
syndrome: 14 kD (profilin), 17 kD
(Bet v 1 related), and 46 to 60 kD.1"8
The allergic reaction to precooked
soups and other cooked foods demon-
strates the thermal acid-resistant nature
of the epitopes involved.

We demonstrated the existence of
cross-reacting allergens among aniseed
and other Umbelliferae spices (cara-
way, coriander, dill, and fennel) by in
vivo and in vitro studies. These dler-
gens seem to differ from those de-
scribed by Frgj et a® in the only pre-
vious report of occupational aniseed
alergy, in which alergens produced
respiratory problems (asthma) but no
food alergy. These investigators at-
tributed this outcome to the thermo-
labile nature of the allergens and the
action of the digestive processes.

In our patient, the rhinoconjunctivi-
tis crises were aways related to her
work environment or to spice shops
where unpacked aniseed was sold. The

data presented (results of skin prick
tests [immediate and late responses],
IgE levels, nasal challenge test, and
oral challenge test) support the fact
that Umbelliferae were the cause of her
nasal and digestive allergy.

CONCLUSION

Currently, our patient is free of symp-
toms after avoiding exposure to and
ingestion of aniseed and the other Um-
belliferae mentioned. Therefore, we
conclude that aniseed is an alergen
that should be taken into account in the
diagnosis of persons with symptoms
who have been exposed to it in their
jobs (eg, confectioners, butchers, and
those in the precooked food industry).
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