Occupational allergic rhinoconjunctivitis and
asthma due to fennel seed
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Background: A patient with complaints of rhinitis and asthma occurring at work not eat sausage from work. In the mak-

presented for consultation.

ing of sausage the patient worked with

Objectives: To evaluate the role of the foods and spices with which he worked, pork, beef, salt, pepper, garlic, paprika,
in the causation of his complaints, and to evaluate his immune reactivity to thesgennel seed, and hog casings. He lived

materials.

in a home without exposure to pets or

Methods: Allergy skin testing and in vitro RAST assays were carried out. After feathers.
demonstrating specific reactivity to fennel, SDS-PAGE electrophoreses was carried The patient worked from @m to 4

out.

Results: Positive skin tests to grass, ragweed, and freshly prepared fennel se

ponents in mugwort, paprika, short ragweed, and black pepper.

Conclusion: This case of occupational rhinitis and asthma in an atopic individual
involves sensitivity to unique allergens in fennel, with molecular weights of 67 to

75 KD.

Ann Allergy Asthma Immunol 1997;78:37—-40.

INTRODUCTION

the issue of IgE-anti-spice as a cause of

There has been a growing awareness of hives, angioedema, and urticaria in a

the role of IgE-mediated allergic reac-
tions to foods causing rhinitis, asthma,
anaphylaxis, and even death in adult
patientst? There have been several
cases describing significant reactions
to spices as welt” although these re-
actions are more difficult to document.
Van Toorenenbergen et al have raised
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series of patients suspected of having
ingestant food allerg§.In addition,
there have been several case reports of
occupational allergic airways disease
in workers handling spices:” We re-
port a case of clear-cut allergic rhinitis
and asthma due to the inhalation of
fennel seed dust in a sausage maker.

CASE REPORT

A 27-year-old Caucasian male native
Ohioan was seen in consultation with a
1-year history of symptoms of allergic
rhinitis and a 3-week history of trouble
breathing at work, with cough, chest
congestion, and possible wheeziness.
These symptoms would especially oc-
cur when the patient would add spice

pM. Monday mornings were symptom-

§fke, but he became progressivel
were found. Serum IgE antibodies to fennel were quite high. Immunoblotting ’ prog y

studies showed reactions to two components in fennel extract as well as to cony;

worse throughout the work week and
vas “miserable” by Friday or Satur-
day. The patient felt less ill, and on
Sunday he would feel “normal.” The
patient did note that his symptoms
would flare at about ?m at night, but
he had no late night symptoms.

He worked in a 20 foot by 30 foot
room, in which windows were closed.
There was an overhead gas heat hot air
blower, with no vents for exhaust or air
return. Air conditioning was rarely
used. A typical work day involved ma-
jor exposure to fennel between A
and 10awm, during which he seasoned
2,000 pounds of sausage with 20
pounds of fennel seed over several
hours. Ground fennel seed was worse
than intact seed. The patient would de-
velop sneezing, runny nose, and local
itching if ground fennel “got into” an
open cut or “sore” on his hands.

He sometimes experienced sneez-
ing, nasal congestion, and a sense of
being unwell if he ate certain Italian
foods with sauces (which presumably
contain fennel). He can eat garlic with-
out trouble, but garlic powder can

to the sausage being made at a sausagesometimes cause sneezing. He eats cel-

manufacturing plant where he had
been employed for several years.
There was no previous history of aller-
gic disease, sinusitis, pneumonia, or
asthma. There wa%> pack per day

cigarette smoking for 5 years and no
history of food or drug allergy. He did

ery in small amounts, without clinical
difficulty.

Since being seen, he has developed
clinical seasonal allergic rhinitis, but
his experiences with occupational dif-
ficulty were not in pollen season.

Physical examination revealed a
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well developed, well nourished young
man with a cough, reddened conjunc-
tival membranes, boggy nasal mucus
membranes, and scattered expiratory
wheezes on examination of the chest.
Laboratory studies revealed reductions
in the first second expiratory volume
and mid-expiratory flow rates which
improved after aerosol bronchodilator
therapy (Table 1). Allergy skin testing
by the prick method revealed signifi-
cant reactions to grass and ragweed
pollen, and several fungi. Prick testing
to freshly prepared fennel seed extract
was strongly positive, with all other
relevant prick tests to foods being neg-
ative, especially to beef, pork, garlic,
and paprika. Prick skin test to birch
tree pollen was negative. The patient
refused any blinded challenge studies
or work simulation studies in the lab-
oratory.

MATERIALS AND METHODS

In the Allergic Disease Research Lab-
oratory, Mayo Clinic, serum IgE anti-
bodies were measured to birch pollen,
apple, celery, and mugwort pollen us-
ing standard reagents (Table 2). In ad-
dition, fresh extracts of several spices
supplied by the patient were used to
prepare “custom” solid-phase immu-
noassay reagents. The patient’s serum
was tested for IgE antibodies to garlic,
black pepper, paprika, red pepper,
ground fennel, and freshly ground fen-
nel seed.

Polyacrylamide electrophoresis in
12% gels containing 1% sodium dode-
cyl sulfate (SDS-PAGE) was carried
out with a variety of extracts, including
fennel, birch pollen, black pepper, pa-

Table 1. Pulmonary Function at First Visit

prika, short ragweed pollel. farinae
mite, garlic, and mugwort pollen. Gels
were either stained for protein with
Coomassie blue or were blotted onto
nitrocellulose membranes, which were
subsequently blocked with non-fat
milk, probed with the patient’s serum,
washed, reacted with3-labeled anti-
human IgE, washed again, and ex-
posed to x-ray film to prepare autora-
diographs.

Inhibition immunoassays were per-
formed as follows. An in-house extract
of fennel seeds was prepared by grind-
ing the seeds using a mortor and pestle,
after which the seeds were extracted
1:10 wt/vol in phosphate-buffered sa-
line by mixing overnight at 4 °C. The
extract was recovered by centrifuga-
tion and coupled to cyanogen bromide-
activated microcrystalline cellulose
particles to prepare a solid-phase aller-
gen. For inhibition immunoassay ex-
periments, to explore the possible
cross-allergenicity of fennel with other
sausage ingredients or pollens, the pa-
tient's serum was preincubated with
varying quantities of either fennel ex-
tract or extracts of garlic, mugwort
pollen, or birch pollen, then mixed
with the solid-phase fennel allergen.
After washing steps, the solid-phase
allergen was next mixed with radiola-
beled anti-IgE, incubated and washed
as before, and then counted in an au-
tomatic gamma spectrometer.

RESULTS

By immunoassay, the patient’s serum
did not contain elevated IgE antibodies
to birch pollen, whereas IgE antibodies
to mugwort pollen and garlic were

Predicted Before Treatment After Treatment
*FVC (L) 5.15 4.48 4.67
T FEV, (L) 3.78 2.87 3.27
I FEF 5 750, 4.49 1.36 2.06

* FVC Forced vital capacity, L.
T FEV, First second forced expiratory volume, L.

T FEF 5754, Forced expiratory flow rate, from 25% to 75% of the total effort in L/sec.

Table 2. Specific IgE in Patient’s Serum

IgE Antibody (%
negative control)

Standard inhalant and
food allergens

Apple 271%
Celery 1477%
Birch 433%
Mugwort 558%
Custom food reagents
Ground fennel 2769%
Fennel seed 2245%
Garlic 579%
Black pepper 313%
Red pepper 277%
Paprika 336%

Results are expressed in terms of percent
negative control: negative =150%, border-
line =150% to 450%, and positive =450%.

mildly elevated (Table 2). IgE antibod-
ies to fennel seed were quite elevated.
These in vitro tests largely confirmed
results of in vivo skin tests. The Coo-
massie-stained SDS-PAGE gel showed
unique banding patterns of varying in-
tensity with each extract. The SDS-
PAGE experiments were done in the
presence of dithiothreitol, a reducing
agent; therefore, the high molecular
weight bands seen with fennel do not
represent aggregates (Fig 1). The im-
munoblotting studies showed that our
patient reacted to two components in
fennel extract, as well as to compo-
nents in mugwort pollen, paprika, short
ragweed pollen, and black pepper. The
fennel allergens appeared to be unique
with apparent molecular weights of 65
to 75kD. These test bands were not
seen with the other allergens tested.
Inhibition immunoassays gave the
following results. Addition of varying
quantities of fennel extract produced a
dose-dependent inhibition of binding
of IgE antibodies to the solid-phase
fennel allergen, whereas addition of
more concentrated extracts of garlic,
mugwort pollen, and birch pollen pro-
duced insignificant€<15%) inhibition.
We concluded that neither garlic, mug-
wort pollen, or birch pollen contained
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Table 3. Inhibition immunoassays
Inhibitor

Added Dilution % Inhibition
None - 0%
Fennel 1/27 84%

1/81 74%
1/243 53%
1/729 32%
1/2187 13%
Garlic Neat 7%
1/3 7%
1/9 6%
1/27 4%
Mugwort Neat 10%
1/3 4%
1/9 6%
1/27 5%
Birch Neat 1%
1/3 12%
1/9 5%
1/27 5%

Figure 1. Coomasie blue-stained 12% SDS-PAGE gel. Molecular weight marker proteins are at both
ends of the gel (bands 1 and 10). Band 2 is mugwort; band 3, garlic; bahdfdtinae band 5, short
ragweed; band 6, paprika; band 7, black pepper; band 8, birch; and band 9, fennel.

allergens that were cross-reactive with
fennel (Table 3).

DISCUSSION

Fennel is a popular herb, known since
ancient times and widely used both as
a flavoring and as a scent. Photoder-
matitis and contact dermatitis have
been described in some individuals.
Allergic reactions have been reported
following its ingestion.

Seuri et al have described two cases
of occupational asthma and rhinitis
caused by occupational exposure to
garlic in sausage makefsand a few
other cases of occupational garlic al-
lergy have been describéd.Two of
these cases were in otherwise atopic
people. Our patient, a young man with
an atopic predisposition, represents the
first case of occupational rhinitis and
asthma from inhaling fennel seed. The
evidence for this is historical and is

supported by both in vivo and in vitro
evidence of specific anti-fennel IgE
antibodies. He refused a work simula-
tion exposure in the laboratory, and of

interest, does not eat sausages, SO pos-

sible reactions to ingested fennel could
not easily be assessed.

This patient also shows evidence of
prick test reactivity to a variety of
grass and ragweed pollens; but nega-
tive in vivo and in vitro reactions to
tree pollen, particularly birch. The im-
munoassay for IgE antibody to mug-
wort was weakly positive. This is of
some interest, since there are reports
from Europe of sensitivity to several
foods in patients also allergic to birch
and mugwort pollens.

While at the present time we have
no direct immunochemical evidence,
the lack of birch pollen test reactivity
and the absence of exposure to mug-
wort suggests that this patient’s fennel

seed inhalant allergy is not due to
shared epitopes with other inhalant al-
lergens. The issue of inhalant allergic
disease to occupationally encountered
foods is an issue deserving further
study in the exposed worker popula-
tion.
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