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ABSTRACT

Background: An association was found between Anisakis simplex (As) and Dermatophagoides
pteronyssinus (Dp) sensitization. One study recently has shown a cross-reactivity between As and
Dp and tropomyosin (tr) has been suspected as one of the proteins responsible of this cross-reaction.
The aim of our study was: 1) to confirm the cross-reactivity between Dp and As; 2) to determine the
importance of tr in this cross reaction.

Methods: SDS-PAGE analysis of Dp and As (metabolic and somatic) extracts was carried out.
Then an IgE immunoblotting test using serum from a patient who had specific IgE only to Dp and
As and immunoblotting inhibition experiments using Dp extract and tr as inhibitors were performed.
Results: We found that patient's serum reacted: 1) against larval As antigens with a molecular
weight (mw) of 25 kilodalton (kD) and a mw > 100 kD, 2) against various metabolic As antigens
with a mw > 100 kD, a mw ranging approximately from 35 to 50 kD, and a mw around 20 kD, and
3) against Dp proteins with mw between 35 and 55 kD. Preincubation of patient’s serum with Dp
extract caused the disappearance of reactivity against antigens with a mw > 100 kD in both larval
and metabolic As extracts and against proteins with mw ranging approximately from 35 to 50 kD in
the metabolic As extract. Preincubation of patient's serum with As extract caused the disappearance
of reactivity against antigens with mw between 35 and 55 kD in the Dp extract. Pre-incubation of
patient’s serum with tr did not induce any change in the immunoblotting profile.

Conclusions: The results show that 1) cross-reactive components between Dp and As are some
proteins with a mw ranging approximately from 35 to 50 kD and with a mw > 100 kD, and 2) tr is

not involved in cross-reactivity between As and Dp.



INTRODUCTION

Anisakis simplex (As), a nematode belonging to the Anisakidae family, has been found as a
parasite in fish, crustaceans, cephalopods, and marine mammals. The ingestion of parasitized fish
might determine development of anisakidosis in humans (1). In the last few years As has been
recognized to be responsible for hypersensitivity reactions in humans (1).

The involvement of an IgE-mediated response to As has been proven by means of skin prick
tests (SPTs), serum specific IgE detection, and IgE immunoblotting test (2, 3).

We have previously reported that As sensitization (defined as the presence of a positive As
SPT) was significantly and independently associated with SPT reactivity to house-dust mites,
Alternaria tenuis, codfish, and soybean (2). Similarly, Pascual and coworkers found a strong
association of As sensitization with Dermatophagoides pteronyssinus (Dp) (4). These authors also
found an association between As sensitization and sensitization to Daphnia, squid, and shrimp (4).

Cross-reaction may explain these associations. Indeed As shares some proteins with other
antigens (e.g.: Ascaris lumbricoides, Ascaris suum, Toxocara canis, Blattella germanica,
Chironomus spp, Hysterothylacium aduncum and the dust mites Acarus siro, Lepidoglyphus
destructor, Tyrophagus putrescentiae, and Dp) (5-8). In particular Johansson and coworkers found
that in two serum samples obtained from two farmers the cross-reactivity between As and the dust
mites such as Acarus siro, Lepidoglyphus destructor, Tyrophagus putrescentiae, and Dp involves
several allergens (8). The same authors (8) suspected that tropomyosin (tr), a cross-sensitizing
invertebrate panallergen (9), might be an allergen responsible for the cross-reaction between As and
Dp.

Therefore the aim of our study was 1) to confirm the previously reported cross-reactivity
between Dp and As by IgE immunoblotting test (8) and than 2) to determine whether tr is a cross-
reacting allergen in Dp and As by IgE immunoblotting test using the serum of a child who had both

a positive SPT (2) and a high specific IgE level only against these two allergens.



METHODS

Serum samples

Serum sample was obtained from a child with asthma due to Dp confirmed by clinical
history and presence of cutaneous (SPT equal to 4+) (2) and serum IgE to Dp [CAP System RAST
FEIA (Pharmacia & Upjohn Diagnostics AB, Uppsala, Sweden) equal to 18.9 kU/I (kilounit/liter)]
and with cutaneous (SPT equal to 4+) (2) and serum IgE to As [CAP System RAST FEIA
(Pharmacia & Upjohn Diagnostics AB, Uppsala, Sweden) equal to 13.7 kU/I]. The patient was
enrolled and studied during a previously study (2) and had no symptoms after eating fish.

Serum samples from two healthy children were used as negative control in immunoblotting

experiments.

Antigens

The somatic As antigen preparation was obtained as follows. Two hundred milligrams of
live third-stage larvae (supplied by Doctor Teresa Manfredi, Institute of Veterinary Pathology,
University of Milan, Italy) extracted from the body cavity of fish were suspended in 2 ml of
phosphate-buffered saline (PBS) and ruptured in a Potter homogenizer. After centrifugation for 30
min at 2700 g (4°C) the supernatant was dialyzed against PBS, filtered through a 0.45 um filter and
stored at -20°C until use.

To obtain metabolic As antigens live third-stage larvae were washed three times and
incubated (10 larvae/60ml) in MEM-EARLE's medium (Biochrom KG Seromed, Berlin, Germany),
penicillin 100 1U/ml and streptomycin 100 ug/ml at 37°C in an atmosphere containing 5% CO..
Every 48 hours for 8 days, conditioned medium was collected and replaced with fresh medium. The
pooled aliquots were filtered through a 0.8 um filter, lyophilized and stored at -20 °C until use.

The protein concentration of As preparations was determined by the Lowry method (10)

using bovine serum albumin as standard.



For immunoblotting and immunoblotting inhibition experiments Dp extract was supplied by
Lofarma (Milan, Italy), while hemocyanin (hem) and tr were purchased from Sigma-Aldrich (St.

Louis, MO, USA).

SDS-PAGE, immunoblotting and immunoblotting inhibition analyses

Electrophoresis of As samples was carried out at 180 mA for 1 h in a 4-12% polyacrilamide
precast Nupage Bis-Tris gel under reducing conditions according to manufacturer instructions
(Novex, Invitrogen, Groningen, The Netherlands). The resolved proteins were stained with 0.1%
Coomassie Brillant Blue or transferred onto a nitrocellulose membrane (Protran BA 85, Schleicher
and Schuell, Dassel, Germany) according to Towbin and coworkers (11). The membrane was
saturated in TBS-T (Tris-buffered saline containing 0.05% Tween 20) and 5% dry defatted milk,
before incubation with control or patient's serum diluted 1:15 in saturating buffer.

For immunoblotting inhibition experiments, 1 ml of diluted control serum or As/Dp IgE-
positive patient was preincubated with Dp extract or metabolic/larval As extracts or hem and tr
proteins (1 mg/ml).

Bound specific-IgE were detected by peroxidase-conjugated anti-human IgE serum, using an

ECL western blotting kit (Amersham Pharmacia Biotech, Uppsala, Sweden) as substrate.



RESULTS

Larval and metabolic As extracts contained at least 30 different protein components with a
molecular weight (mw) ranging between 200 and 5 kilodalton (kD) as shown by SDS-PAGE profile
(Figure 1, lane 1). Immunoblotting experiments on larval and metabolic As extracts using As/Dp
IgE-positive serum showed that some of them were expressing specific IgE-binding properties
(Figure 1). In particular patient's serum reacted against larval As antigens with a mw of
approximately 25 kD and > 100 kD. Normal serum showed no band. In addition a strong IgE-
binding was observed to metabolic As antigen with 1) a mw greater than 100 kD, 2) a mw ranging
approximately from 35 to 50 kD, and 3) a mw around 20 kD. Two aspecific bands at about 52 and
80 kD were equally recognized by control and patient's serum. Preincubation of As IgE-positive
patient's serum with Dp extract caused the disappearance of any reactivity against antigens with a
mw > 100 kD in both larval and metabolic As extracts and against proteins with mw ranging
approximately from 35 to 50 kD present in the metabolic As extract. Furthermore metabolic and
larval extracts are able to completely inhibit each other (Figure 1).

Immunoblotting inhibition experiments using hem or tr as inhibitors did not induce any
change in the immunoblotting profile suggesting that in this case they are not involved in the cross
reactivity between As and Dp extracts (Figure 1, lanes 7-8).

The cross-reactivity was confirmed by immunoblotting on Dp extract (Figure 2). As IgE-
positive patient's serum, but not control serum, strongly bound proteins with mw ranging from
about 35 to 55 kD. This band disappeared when serum was preincubated with larval or metabolic As

extract.



DISCUSSION

House-dust mites are one of the most important cause of IgE mediated diseases (12, 13),
while As seems to be an emergent allergen especially in Spain (1).

Several allergenic proteins from Dp (12, 14) and As (15) extracts have been identified.

The antigens in As are 1) excretion-secretion and surface antigens (metabolic antigens) and
2) body antigens (somatic antigens) (16).

A strong association between As sensitization and specific IgE against Dp allergens has been
observed (2, 4) consequently cross-reactivity between As and Dp extracts has been hypotised.

Johansson and coworkers (8), using the sera of two patients, found that proteins with mw >
100 kD and around 36 kD are present both in As and Dp and suspected that tr (one known allergen
of house dust mites with mw of 37 kD) (14) might be the same protein in As ad Dp.

Our study, using the serum of a child that presented symptoms to Dp and no symptoms after
eating any fish despite was sensitized to both Dp and As, confirms the presence of a cross reactivity
between larvae As extract and Dp as recently described (8). Moreover we showed also a cross
reactivity between metabolic As antigen and Dp. According to our immunoblotting inhibition
experiments, cross-reactive components between Dp and As are constituted by proteins showing a
mw ranging approximately from 35 to 50 kD (metabolic antigens) and higher than 100 kD
(metabolic and somatic antigens).

Moreover interestingly we found that hem and tr, known to be involved in cross-reactivity
between mites and molluscs (17, 18), are not able, unlike Dp extract, to change the immunoblotting
profile against As IgE-binding proteins, suggesting that they do not appear responsible of the cross-
reactivity phenomenon between As and Dp extracts.

Our patient presented symptoms to Dp and no symptoms after eating any fish despite has

been sensitized to both Dp and As. A similar feature may be present in other allergic situations (e.g.:



some subjects with latex allergy who have hypersensitivity to proteins present both in latex and
fruits have symptoms to latex but not fruits) (19).

The presence of a cross-reactivity between Dp and As might prelude the appearance of a
clinical cross-reaction especially in patients who usually eat fish.

Finally only follow-up studies of children with allergy to Dp and specific IgE to As can
better define the clinical importance of the finding of this study.

In conclusion, our data suggest that 1) the components responsible for cross-reactivity
between Dp and As are some proteins with a mw ranging approximately from 35 to 50 kD
(metabolic antigens) and higher than 100 kD (metabolic and somatic antigens), and that 2) tr is not

responsible for a cross-reactivity between As and Dp.
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Legend to figures.

Figure 1.

SDS-PAGE profile of larval As extract (A) (lane 1) and metabolic As extract (B) (lane 1).
Immunoblot inhibition experiments on 15 upg/lane of larval As extract (A) (lanes 2-8) or metabolic
As extract (B) (lanes 2-8). Sera from healthy donors (lane 2) and As/Dp IgE-positive patient (lanes
3-8) were preincubated with saturating buffer (2, 3) or 400 ug of Dp (4), larval As (5), metabolic As
(6) extracts, hem (lane 7), tr (lane 8). Molecular weight markers are indicated on the left of each

panel.

Figure 2.
Immunoblot on Dp extract (15 ug/lane) incubated with control serum (A) or As/Dp IgE-positive
patient's serum (B) preincubated with saturating buffer (lane 1), or 400 ug of larval As (lane 2),

metabolic As (lane 3) or Dp extracts (lane 4). Molecular weight markers are indicated on the left.
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