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Clinical manifestations of food allevgy are gen-

crally the result of a type 1 hypersensitivity
Igkamediated mechanism, Estimaies of the in-
alle

from 0.1 10 0.7% of the population with the

cidence of Igh-mediated  food

range

ale (o female ratio being approximately 2:1
(3). The prevalence of reactions (o specific

foads depeuds in part on the cating habits of a

given population (7). Sea food, including crus
tacea, are among the most frequently men-
tioned foods claimed to cause adverse reactions
13). Although
mollusks have frequenty been referred to

i food-sensitive subjects (1,

inducers of adverse reactions when ingested by

there has been liule investi-

live subjects
gation of 1gF antibody reactivity with mollus

allergens. Anaphylactic reactions (o suail, mus-

| and oyster have been reported (9).
The limpet, belonging to Phylum mollusca,

class Gu

ropoda and genus Patclla, is one of
the most frequent sea mollusks in the Canary

Islands and other warm maritime  regions.

More than 20 different species bave been de-

seribed.

Their structure 15 composed ol a

smooth or striated conical shell and the body,

and they adhere tightly (o rocks (4). Limpets
are usually consumed cooked or vaw

In the present report we deseribed (wo pa-

tients with anaphylactic reactions after cating

limpets, To our knowledge limpet allergy has

not previously been reported.

CASIL REPORTS

Case 1

The patient was a 22-year-old woman, non-
smoker, with @ 6-year history of perennial
vhinitis and mild asthma exacerbated by con-
(et with house dust from mattress and bed-
ding. She also had scasonal exacerbations dur-
ing Mareh/April and Scptember/October; she
had a positive family history of atopy.

Five months previously, 60 min alter cating
vice with limpet

he developed diffuse urtica-
via and angiocdema, status asthmaticus and
severe hypotension. She was adwmitted (o the
intensive care unit for 24 h. The patient had

previously eaten limpets and afier this episace
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she was able to cat mussels, squid, and

shrimps without any symptoms. She has not
caten limpets since the reaction. Total Igl
(Enzygnost, Behringwerke, Marburg, Germany)
was 260 1U/1.

Case 2

The patient was a 29-year-old man, non-smok-
er, with a history of
symptoms of rhinitis and moderate asthma; he
experienced attacks  of rhinitis and asthma
He also had a positive

15-year perennial

after dust exposur
familial history of atopy. Four months previ-
ously, within 40-60 min of cating cooked lim-
dys-
dysphonia, severe

pet, he expericnced abdominal cramps,
phagia, diffusc crythema,
bronchospasm, loss of consciousness and, final-
ly, respiratory arrest. He was immediately ad-
mitted, to the intensive care
diopulmonary resuscitation was performed. He
He had caten lim-

unit where car-

was discharged 48 h later.
pe without any symptoms and after
the anaphylaxis crisis he was able to cat squid,
cockle. Total Igh

befor

octopus, round clam and

was 520 1U/I

MATERIAL AND METHODS

Antigen extract for in vivo and in vitro tests

Bricfly, 4 g of fr
from the shell

oh limpet meat was removed

and washed with water. The

meat was triturated and (wo cxtraction proce-
dures performed: a) 2 g of limpet meat were
dissolved in 20 ml of phosphate buffered saline
(PBS) (pH: 7.3) at laboratory tcmperature
The suspension was s for 60 min and
centrifuged at 1000 ¢ for 10 min. The super-
natant was rccovered and sterilized with a
Millipore filter (pore size 0.22 wm) (Millipore
Co. Bedfor
1:10 w/v was obtained; b) 2 g of witurated
limpet meat was dissolved in 20 ml of PBS
and boiled at 75°C for 15 min. The mixture
was centrifuged at 1000 g for 10 min, the
supernatant was recovered and passed through
a Millipore filter for sterilization and a final
concentration of 1:10 w/v was obtained. Ten-

rred

MA) and a final concentration of

kin testing. Pro-
tcin content of extract was estimated by bio-
Rad and was 1 mg/ml in cooked limpet ex-
wract and 0.35 mg/ml in raw limpet extract.

fold dilutions were made for

The same extraction procedure was done with

squid, round clam and snail.

Skin_ test

were performed in- duplicate
ide of the forcarm of cach sub-

Skin prick (e
on the volar

jeet with serial dilutions of raw and cooked
squid and

in prick tc

limpet extracts, vound clam ex-

tracts. Further, with raw limpet
was done by picrcing the food with a

prick needle and immediately puncturing the

skin

skin. Histamine (10 mg/ml) was used
control.
Prick tests were also performed with a bat-

tery of commercially available common in-
halants  (pollens, animal dander and
fungal spores) (Abello, Spain) and such foods
as milk, cgg, nut, fish (Bencard, Worthing,
UK). Skin prick tests were well
with commercial mollusk and crustacca (mus-
sel, oyster, shrimp, lobster and crawfish) (Ben-
card, Worthing, UK)

The
atopi

mites,

carried out a

tests were performed on  five

same
subjects and five normal subj
All skin tests were exam-
later. A

reaction was considered positive if the wheal

cts who

served as controls.
ined after 15 min, and 6 and 24 h

size induced by the allergen was > than that
produced by the positive control.

Histamine release test

This was carried out using an automated fluo-

rometric method mumhm, o SnraL,unmn (12)

with  the
(1()), with four dmu«m concentrations (1:5,

5, 25, 1:625) of all extracts used in the
skin prick tests. Results > 10% release were
considered positive.

Specific IgE by RAST

Nitrocellulose paper disks (Hocffer Scientific
Instruments, US) were coupled with commer-



cial crustacca and mollusk extracts (musscl,

oyster, shrimp, lobster, crawfish). Dermatopha-
goides: pteronyssinus and our cooked extracts (lim-
pet, squid, snail) by incubation 24 h at room
temperature. The disks were washed  three
times in PBS 0.1% Tween 20 (PBS-Tw). To
facilitate the desorption, 1% bovine serum al-
bumin (BSA) in PBS was added and the dis
incubated for 1 h at room temperature. They

were then stored in PBS at room temperature
uniil usc.
crum were added o

For the test, 50 ul of
tubes containing antigen-coupled disk, incubat-
ed 3 h at room temperature and washed three
times with PBS-Tw to remove unreacted
serum. 50 pl of I-labeled anti-Igl (Pharmacia
Diagnostie, Sweden) were added and incubat-
ed 18 h at room temperature. The washing
steps were repeated and (ubes counted on a
gamma counter. All RAST were pes
duplicate. Finally, a scmiquantitative RAST

ormed in

ial refer-

scorc (0 to 4) based on the commel
ence system (Pharmacia Diagnostic, Sweden)
was used for interpretation of the results.

ted of a pool of
patients, a pool of

The control

group cor
2 from five mite-allergic
sera from five crustacca- (shrimp)- sensitive

subjects and a pool of sera from five non-
atopic subjects.

RAST inhibitions

RAST inhibition experiments were performed
ssentially as previously described by Yman et

Table 1

Results of RAS

1 in o limpet-sensitive patients

Allergen Case | (PRUA)  Case 2 (PRU/mil)

Cooked Timpet X 175
Squid < 035
Round clam < 035
Suail < 0.35
Mussel < 035
Oyster < 035
Shrinp < 0.35
Lobster < 0.35
Crawlish < 035
D preronyssinus >17.5

ALLERGY TO LIMPET 517

al. (14), using 10 and 20 pl of cach allergen
extract and BSA. The allergen extracts: lim-
pet, mussel, squid, round clam, oyster, snail,
shrimp, lobster, crawfish, and D. pleronyssinus,
were incubated with 30 pl of patient serum for
2 h in duplicate at room temperature.

RESULT

Fificen minutes afier skin prick testing with
the 10 w/v cooked limpet extract, patients 1
and 2 eshibited a 16 by 14 mm and 12 by 9
mm wheal, respectively, with erythema re-

sponse. No reactions were evident afier 6 and
24 h. Prick test with raw limpet extract, raw

and cooked squid extracts and round clam

extract were negative. Also, skin prick test
with raw limpet was negative. In contrast the
five atopic and five normal subjects did not
react to cooked limpet extract. Both patients
had positive skin tests for house dust mite and
did not react to pollen, fungal spore and other
food allergen, including Bencard crustacea and
mollusk extracts.

The histamine release test was strongly posi-
tive for cooked limpet extract in both patients
(Case 1: 32%, 55%, 80% and 86% respect-
ively; asc 2: 16%, 25%, 43% and 50%
respectively). A dosc-related histamine release
with  cooked

was detected round clam and
snail extracts and commercial shrimp extract.

Histamine relcase with raw extract (limpet,

squid, snail and round clam) and commercial

crustacea and mollusk (lobster, crawfish, oys-

Table 2

Results of RAS

ahibitions in two limpet-sensitive pationts

o inhibition e inhibition

Case | Cae 2
Limpet 92.7 80
Round clam o 56
Snail 708 60
Oysier 5.9 7
Mussel o 13
Saquid 8 3.6
Shimp 74 615
Lobster 60.6 538
Crawlish 38 61.9
D, plerongssinis 919 817
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ter,  muss not detected i wo

1)

our

patients.

Specific anti-limpet IgE were found in both
patients (RAST class 2 and 3).
control sera had a score 0. The RAST reactiv-

ity of limpet-sensitive patients (o limpet, mol-
lusks, crustacea and D. pleronyssinus is illustrat-
ed in Table 1.

RAST inhibition studics were  performed
other snail,

with limpet, mollusks (mussel,

squid, oyster, round clam), crustacea (shrimp,

welish) and D, pleronyssinus on (wo
Table 2 shows results

lobster, ¢

limy; wsitive subjects,
of RAST inhibition in our two patients
found that the limpet and D. pleronyssinus - ex-

It was

Al pools of

In our study, antigen specificity could be
demonstrated by achicving a cpm inhibition of
> 90%. We did not achicve a signil

inhibition with extracts from mollusk phyloge-

ant

netically close 1o limpet (mussel, squid). How-
ever, employing other mollusks (oyster, round
clam) as well as some crustacea (shrimp, lob-
ster, crawlish) we obtained an - intermedium
level of inhibition. These results indicate that
the mentioned foods have connmon antigenic

epitopes, which is an unexpected finding since

mollusk and crustacea belong 1o different Phy-
Jum, although this fact has heen previously
reported by other workers (5, 6, 11). Again,

important inhibition was achieved with Derma-

tracts inhibited (he islimpet 1k g lies
The other extracts inhibited  limpet uptake
much less than the limpet and 1. pleronyssinus
extracts. These results indicate that there s
some cross-reactivity between limpet and D,
Pleronyssinus.

DISCUSSION

Our two patients showed severe respiratory
temic symptoms after ingestion of lim-

skin prick tests, (b

and sy
pets. The positive
histamine peripheral
sophils, and the detection of

antigen-

s from

induced
blood ba
Igli against cooked limpet  extract usin,
RAST procedure, strongly suggest that both

I ity
Surprisingly, the
symptoms did not oc
ion of

pecilic

paticnts poed a type 1 hypers

reaction to limpet antigen

onset of
immediately after ing
agent, but approx. 40-60 min clapsed. This
that the antigenic penctration in both

i, as is usual,
the  suspected

sugges

was via the gastrointestinal route.
lid not consider a

the patients’

cas

We
hecause
had been life-threatening and i vitro and in
of an lgli-

pecific oral challenge
nical manifestations

vivo tests supported the diagnosis
mediated limpet reaction.

We found no serological
ated reaction against limpet in the conwols. Tt

or skin IgE medi-

is noteworthy that we only found allergic ac-
tivity with cooked limpet extract. This suggests
that the offending anti may have been
d by cooking the food.

7 5 both our patients being

sensitized o (his arthropod frequendy found in
house dust. At pr planation
for this. Perliaps both Phylum conscrve primitive

sent we have no ¢

molecular entities that could explain these com-

mon antigenic structures; or maybe through in-

gestion of some sea mite (limpets, feed by filua-
tion) they incorporate some allergens present
It is noticeable that, e

in these aracnids.

“reactivity between  chironomids,
ca, mollusk and  parasitic mites has
been suggesting a4 partial
immunological identity between them (2, 8).
Our results agree with this theory.
In conclusion the limpet, a favorite

in our region, can induce Igl-mediated

ently,  cros;
crustac

demonstrated,

calood

-
tions in sensitized subjects and must be in-
cluded among the potential allergens. 1t is
possible that the allergen/s responsible for (he
ve common anti-
or arthro-

symptoms in our patients ha
genic epitopes with some mollw

pods. We are investigating (his atpresent.
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