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RESUMO

Objectivos: Investigar padrdes clinicos em doentes com hipersensibilidade a camarao e a ocorréncia de reactivi-
dade cruzada a Dermatophagoides pteronyssinus (Dp). Caracterizar as principais proteinas envolvidas na reactividade a
camario, em estudos de immunoblotting. Métodos: Avaliaram-se 20 doentes com clinica de hipersensibilidade imediata,
apos ingestao de camarao. Aplicou-se um questionario estandardizado, foram efectuados testes cutaneos por prick a
alimentos e aeroalergénios e procedeu-se a determinagao de IgE especifica a camarao e Dp por UniCap e immunoblot-
ting. A existéncia de eventual reactividade cruzada imunolégica entre camarao e Dp foi investigada por estudos de ini-
bicdo de immunoblotting. Resultados: A média de idades dos doentes era de 33%16 anos, sendo |3 do sexo masculino.
As manifestagoes clinicas apos ingestao de camarao foram urticaria e/ou angioedema generalizados em 8 doentes,
sindrome de alergia oral em 9 e anafilaxia em 3. Para além do camario, foi detectada em todos os doentes sensibiliza-

¢ao a outros crustaceos com sintomas semelhantes. Outros alimentos reportados em que se confirmou sensibilizagao
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foram moluscos-12 doentes e ovo-Il. Em todos os doentes foi detectada sensibilizacao a Dp e sensibilizagao
associada a barata em 12,a pdlenes em 13,a cdo em 5 e a gato em 5. Doseamentos de IgE especifica a Dp e
camarao superiores ou iguais a 3,5 KU/l foram encontrados, respectivamente, em |5 e 12 doentes. Conside-
rando os estudos de immunoblotting a camarao, observou-se uma maior intensidade de ligagao a bandas com
peso molecular (PM) de 35-40 KDa em 14 doentes, |7 KDa em 2,22 KDa em um e 43-50 KDa nos restantes
3. Os estudos de inibicdo de immunoblotting evidenciaram reactividade cruzada em |5 doentes, reciproca
camarao-Dp em 10 e nao reciproca em 5, nao sendo possivel demonstrar a sua existéncia em 5. Conclusoes:
O PM encontrado para as bandas de maior intensidade nos estudos de immunoblotting a camarao sugere o
envolvimento de tropomiosinas na maioria dos doentes, refor¢cando o papel destes panalergénios como aler-
génios major na hipersensibilidade a camarao em doentes sensibilizados a 4caros. Sensibilizagdo simultanea a
camarao e Dp pode ocorrer na auséncia de reactividade cruzada e diferentes padroes de sensibilizacao deve-

rao ser considerados.

Palavras-chave: Camarao, Dermatophagoides pteronyssinus, hipersensibilidade, immunoblotting, inibigao, reactividade cruzada.

ABSTRACT

Objectives: To investigate the occurrence of cross-reactivity to Dermatophagoides pteronyssinus (Dp) in patients with shrimp
IgE hypersensitivity and to characterise the major proteins involved in shrimp IgE hypersensitivity. Patients and methods:
Twenty consecutive patients with immediate adverse reactions to shrimp were selected. A standardised questionnaire was used,
and skin prick tests to food and airborne allergens and serum specific IgE and immunoblotting assays to shrimp and Dp were
performed.The possible cross-reactivity between shrimp and Dp was investigated using immunoblotting inhibition assays. Results:
The mean age of the patients was 33%16 years and |3 patients were male.The clinical manifestations after ingestion of shrimp
were generalized urticaria and/or angioedema in eight patients, oral allergy syndrome in nine and severe anaphylaxis in three. In
addition to shrimp, all patients were sensitised to other crustaceans and reported similar symptoms after their ingestion. Other
foods implicated were molluscs in |2 patients and egg in one patient.All patients were sensitized to inhalant allergens (20 to Dp;
12 to cockroach, 13 to pollens, five to cat and five to dog. Serum specific IgE to Dp and to shrimp 23.5 KU/l was detected in 15
and in 12 patients respectively. In terms of immunoblotting assays to shrimp, IgE binding occurred predominantly at 35-40 KDa
molecular weight (MW) protein regions in |4 patients, to a | 7 KDa band in two patients, to a 22 KDa band in one patient and
to 43-50 KDa proteins in the remaining three patients. Inmunoblotting inhibition assays showed reciprocal cross-reactivity between
shrimp and Dp in 10 patients. We could not prove the existence of cross-reactivity in 5 patients and it was not reciprocal in 5
patients. Conclusions: The molecular weight range for the highest frequency of IgE binding in immunoblotting assays to shrimp
clearly suggests the involvement of tropomyosins. Our results confirm the role of these pan-allergens as major allergens in shrimp
hypersensitivity in house-dust-mite-sensitized patients. Concurrent sensitization to shrimp and Dp can occur without cross-reactiv-
ity and different patterns of sensitization should be considered.

Key-words: Cross-reactivity, Dermatophagoides pteronyssinus, hypersensitivity, immunoblotting, inhibition, shrimp.
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INTRODUCAO

alergia alimentar a marisco é relativamente fre-

quente em paises em que o seu consumo € eleva-

do, particularmente nas zonas costeiras. Neste
grupo, nao taxondmico, estao incluidos os moluscos e artré-
podes da classe dos crustaceos. O Philum Mollusca inclui ce-
falopodes como a lula e o polvo, bivalves como améijoa e
mexilhao ou gastrépodes como o caracol. O camarao, a la-
gosta, a gamba e o caranguejo sio exemplos de crusticeos'.
Estes animais possuem proteinas altamente preservadas ao
longo da evolugao, as tropomiosinas, que desempenham um
papel fundamental na contracgido muscular'2Trés diferentes
equipas de investigadores identificaram o alergénio major do
camardo como sendo uma tropomiosina®®. Estudos poste-
riores demonstraram que a tropomiosina é também o aler-
génio major de outros crustaceos, como a lagosta e o caran-
guejo®’. Tropomiosinas alergénicas foram identificadas em
moluscos e também em insectos, como a barata, ou aracni-
deos, como os acaros®'%. Com um peso molecular aproxi-
mado de 32-4| KDa, estas proteinas apresentam uma gran-
de homologia na sequéncia de aminoacidos, representando
panalergénios responsaveis por reactividade cruzada entre
crustaceos, insectos, acaros, nematodos e moluscos'2*!2,
As tropomiosinas encontram-se, assim, envolvidas nao sé
em sindromes de reactividade cruzada entre alergénios ali-
mentares mas, também, em sindromes de reactividade cru-
zada entre aeroalergénios e alergénios alimentares''-'%.

A presenca de tropomiosinas em diversos aeroalergé-
nios comuns € um facto que sugere a possibilidade de sen-
sibilizagdo primaria por via inalatéria. Em conformidade,
estudos epidemioldgicos demonstraram uma elevada fre-
quéncia de sensibilizagao prévia a acaros em doentes com
alergia alimentar a crustaceos ou moluscos'*'>. Um estudo
curioso, realizado numa populagao de judeus ortodoxos que
mantinha uma dieta em que se proibia a ingestao de maris-
co,demonstrou a existéncia de sensibilizagio a extracto de
camario em doentes com rinite alérgica perene sensibiliza-

dos a dcaros e/ou barata'®. A possibilidade de indugdo de

INTRODUCTION

ood allergy to shellfish is relatively frequent in

countries with high shellfish consumption, par-

ticularly in the coastal areas.This non-taxonom-
ic group encompasses Mollusca and Crustacea - class
Arthropoda. The phylum Mollusca includes squids, oc-
topus, clams or mussels and Gastropoda as the snail.
Crustacea include shrimp, lobster, prawn and crab'.
These animals have tropomyosins, proteins which
have been highly preserved throughout the evolu-
tionary process and play a vital role in muscular con-
traction"2. Three separate teams of researchers have
identified tropomyosin as the major allergen in
shrimp3-. Subsequent studies showed that tropomyo-
sin is also the major allergen of other crustaceans,
such as lobster and crab®’. Allergenic tropomyosins
have been identified in molluscs and insects such as
cockroach and in arachnids as the house-dust-mite®!°.
These protein bands have an approximate MW of 32-
41 KDa, and a homologous amino-acid sequence, re-
presenting pan-allergens responsible for cross reac-
tivity among crustaceans, insects, house-dust-mites
(HDM), nematodes and molluscs'**!"'2. Thus, tropo-
myosins play a part in cross reactivity syndromes be-
tween both food allergens and between aeroallergens
and food allergens''-!'.

The presence of tropomyosins in several common
aeroallergens suggests a possible primary sensitisation
via the inhalant route. Epidemiological studies have de-
monstrated a high frequency of underlying sensitisation
to HDM in patients with food allergy to crustaceans or
molluscs'®'®. An interesting study undertaken in an Or-
thodox Jewish population (in whom ingestion of shellfish
is forbidden) showed sensitisation to shrimp extract in
patients with year-round allergic rhinitis sensitised to
HDM and/or cockroaches'®.Several authors have addres-
sed the possibility of inducing food allergy via cross-

reactive allergens, present in HDM extracts for specific
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alergia alimentar por alergénios de reactividade cruzada,
presentes em extractos para imunoterapia a acaros, foi dis-
cutida por varios autores'” '8 Para além da sensibilizagdo por
reactividade cruzada na alergia alimentar a marisco,admite-
-se, ainda, a possibilidade de uma sensibilizagao por via di-
gestiva, j4 que as tropomiosinas sio alergénios estaveis e
resistentes a ac¢io de temperaturas elevadas e de enzimas2.
Estes dois mecanismos de sensibilizagdo, para além de nao
exclusivos, poderao mesmo potenciar-se.

As manifestagdes clinicas de alergia a marisco sao diver-
sas, incluindo sindrome de alergia oral, urticaria e angioede-
ma, sintomas gastrintestinais e reac¢des anafilacticas. A ex-
posicao aos vapores de cozedura destes animais pode,
também, determinar manifestagSes de urticaria,angioedema
e sintomatologia respiratoria em individuos altamente sen-
sibilizados'"'*!°. Alergias ocupacionais foram descritas em
trabalhadores da indUstria alimentar expostos a proteinas
de mariscos, através das vias respiratoria e cutidnea'®%.
E importante salientar que, nos individuos mais sensiveis,
o simples contacto com os alergénios podera desencadear
uma reaccao. Foi descrito nos EUA o caso de uma reacgao
anafilactica desencadeada numa jovem, imediatamente apos
ter beijado o namorado, que tinha comido camarao momen-
tos antes. Esta jovem apresentava antecedentes de multiplas
reacgoes de urticaria no contacto com pratos de camarao
ou lagosta e, apesar de acautelar o contacto com estes
crustaceos, ndo foi capaz de evitar uma reacgio grave?'.

As reacges a crustaceos sao mais frequentes do que
as reac¢des a moluscos'"''*!% Na alergia alimentar aos
crustaceos,a homologia entre as tropomiosinas € tao ele-
vada que, para os alérgicos a uma determinada espécie de
crustaceos, o risco de reacgao a uma segunda espécie é
de aproximadamente 75%'"!3.

Com este trabalho pretendemos investigar padroes
clinicos em doentes com hipersensibilidade a camarao,
observados consecutivamente numa consulta de alergia
alimentar, caracterizar as principais proteinas envolvidas
nesta hipersensibilidade e avaliar a ocorréncia de reactivi-

dade cruzada a Dermatophagoides pteronyssinus (Dp).

immunotherapy'”'®. In addition to the possibility of ae-
roallergens inducing a cross-reactive sensitisation to
food allergens in patients allergic to shellfish, there is
also the possibility of sensitisation via the digestive rou-
te, since tropomyosins are stable allergens, that are re-
sistant to high temperature and enzyme action® These
two sensitisation mechanisms are not mutually exclusi-
ve and may even potentiate each other.

There is a wide range of clinical manifestations of
shellfish allergy. They include oral allergy syndrome, ur-
ticaria and angioedema, gastrointestinal symptoms and
anaphylactic reactions. Exposure to the steam emanating
from cooking shellfish can also trigger urticaria, angioe-
dema and respiratory symptoms in highly sensitised in-
dividuals'"'*'°. Occupational allergies have been descri-
bed in food industry workers exposed to shellfish
proteins via the respiratory and cutaneous routes'*?. It
is worth highlighting that even the simplest contact with
the allergens can trigger a reaction in highly sensitised
individuals. There was a case of a young woman in the
USA who had an anaphylactic reaction immediately after
she kissed her boyfriend.The boyfriend had eaten seve-
ral shrimps just before the kiss.The woman had a clinical
history of multiple urticarial reactions after touching
shrimp and lobster dishes and although she was careful
not to touch shrimp and lobster, she still experienced a
severe reaction?'.

Reactions to crustaceans are more common than
reactions to molluscs'"'3!?. The homology between the
tropomyosins is so high in crustacean allergies that tho-
se allergic to a specific species of Crustacea are at an
approximately 75% risk of a cross-reaction to a second
species'"!3,

The aims of this study were to investigate clinical pat-
terns in patients with shrimp hypersensitivity seen conse-
cutively in a food allergy clinic, to characterise the major
proteins involved in this hypersensitivity and to investiga-

te any cross-reactivity to Dermatophagoides pteronyssinus

(Op)-
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DOENTES E METODOS

Incluiram-se num estudo prospectivo 20 doentes, com
clinica de hipersensibilidade imediata apds a ingestao de ca-
marao, observados consecutivamente em consulta de aler-
gia alimentar; num periodo de 2 anos. Apds consentimento
informado, os doentes responderam a um questionario es-
tandardizado e foram submetidos a testes in vivo e in vitro.

Na colheita da historia clinica valorizaram-se, particu-
larmente, as primeiras manifestagdes de hipersensibilidade

a camarao, sintomas apos ingestao de outros alimentos e

alergias relacionadas com sensibilizagdo a aeroalergénios.

Na descricao das reacgoes alimentares foram avaliados,com
detalhe, o nimero de episddios, o tempo decorrido entre
a ingestao e a ocorréncia dos sintomas, a quantidade de
alimento ingerida e o tratamento efectuado, nomeadamen-
te a necessidade de recurso a tratamento de emergéncia.

Foram efectuados testes cutaneos por prick a extractos
comerciais de alimentos (crustaceos, moluscos e outros,em
fungdo da histéria clinica) e de aeroalergénios (bateria
GA2LEN)ALK-Abell6®.Como controlo positivo foi utilizado
cloridrato de histamina (10 mg/ml) e, como controlo nega-
tivo, uma solugao glicerosalina.As picadas foram realizadas
na face anterior do antebrago, de acordo com metodologia
recomendada, respeitando uma distancia minima de 2 cm
entre cada extracto alergénico?. Utilizaram-se lancetas me-
talicas tipo Morrow-Brown (Prick Lancetter®, Hollister Stier

Laboratories) e procedeu-se a leitura dos resultados aos 15

minutos, avaliando-se os didmetros médios das papulas.

Consideraram-se positivos os testes correspondentes as
papulas com didmetro médio igual ou superior em 3 mm ao
controlo negativo®. Nos casos de elevada suspeigio clinica
e teste prick negativo com extractos comerciais, efectuou-se
também teste prick com o alimento em natureza.
Procedeu-se a determinagao de IgE especifica a cama-
rio e Dp por UniCap (Phadia®) e Immunoblotting (DPC
Amerlab-Siemens Diagnostics®). A existéncia de eventual
reactividade cruzada imunoldgica entre camarao e Dp foi

investigada por estudos de inibicao de immunoblotting.

PATIENTS AND METHODS

This prospective study had a population of twenty
patients with shrimp hypersensitivity consecutively ob-
served in a food allergy clinic over a two-year period.
Patients gave their informed consent before answering a
standardised questionnaire and undergoing in vivo and in
vitro tests.

Patients’ case history included details of the first ma-
nifestations of shrimp hypersensitivity, symptoms following
ingestion of other foods and allergies related to aeroaller-
gen sensitisation. Special attention was paid to the number
of episodes, time elapsing between ingestion and onset of
symptoms, amount of food ingested and treatment pres-
cribed, particularly if the patient had needed Emergency
Room services.

Skin prick tests (SPT) to commercial food extracts
(crustaceans, molluscs and others, depending on the
history) and to aeroallergens (GA2LEN battery, ALK-
Abell6®) were performed. Histamine hydrochloride (10
mg/ml) was used as a positive control and glycerosaline
solution as a negative. The pricks were made on the
inner forearm according to the recommended guideli-
nes, with a minimum 2 cm gap between each allergenic
extract?2.We used metallic Morrow-Brown (Prick Lan-
cetter® Hollister Stier Laboratories) lancets and read
the results after |5 minutes by measuring the mean
wheal diameters.Tests with mean wheal diameters equal
to or larger by 3mm than the negative control were
taken as positive?. Prick-prick skin tests with fresh
foods were also performed when there was a high de-
gree of suspicion and the SPT to commercial extracts
were negative.

Serum specific IgE and immunoblotting assays to
shrimp and Dp were performed using UniCap (Phadia®)
and immunoblotting (DPC Amerlab-Siemens Diagnos-
tics®).The possible cross-reactivity between shrimp and
Dp was investigated using immunoblotting inhibition

assays.
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RESULTADOS

Na populagao estudada, constituida maioritariamente por
adultos,os doentes apresentavam idades compreendidas entre
os 6 e os 67 anos, sendo a média de idades de 33+16 anos.
Sete doentes eram do sexo feminino e |3 do sexo masculino.
No Quadro | registam-se os dados demogriaficos, as manifes-
tagdes clinicas descritas apos a ingestdo de camarao e a exis-
téncia de alergias relacionadas com aeroalergénios. Os resul-
tados dos testes cutaneos a alimentos e aeroalergénio assim
como dos doseamentos de IgE especifica a camarao e Dp,sao
também indicados. A apresentacao clinica mais frequente foi a
sindrome de alergia oral (SAO) que ocorreu em 9 doentes:de
forma isolada em 4 doentes ou associada a sintomatologia de
rinoconjuntivite e angioedema da face em 5 doentes. A urti-
caria e/ou angioedema generalizados foram as manifestagoes
clinicas referidas por 8 doentes.Todos os doentes com clinica
de urticaria e/ou angioedema generalizados descreviam recur-
so a servico de urgéncia hospitalar, em um ou mais episodios,
com necessidade de administragao de terapéutica parentérica.
O doente 3, para além de urticaria, referia,também,a ocorrén-
cia de rinoconjuntivite com a ingestao de camarao ou outros
crustaceos e moluscos.Finalmente, 3 doentes descreviam reac-
¢oes de anafilaxia grave com necessidade de administragao de
terapéutica de emergéncia, nomeadamente adrenalina. Estas
doentes apresentavam as determinagoes mais elevadas de IgE
especifica a camarao (Quadro |).Todos os doentes com ma-
nifestagdes clinicas de hipersensibilidade a camarao referiam
sintomatologia semelhante apos ingestao de outros crustace-
os e também com moluscos em 12 doentes. A sensibilizagao
a esses alimentos foi demonstrada pela positividade dos testes
cutaneos (Quadro 1). Os doentes 6,8 e 9, apesar de se en-
contrarem sensibilizados a moluscos, toleravam a sua ingestao.
O doente |7 apresentava,ainda,antecedentes de SAQ, urticaria
generalizada e dispneia sibilante apds a ingestao de ovo, man-
tendo evicgao a este alimento desde o primeiro ano de vida.

A realizagao de testes cutaneos a aeroalergénios demons-
trou sensibilizacdo em todos os doentes incluidos no estudo,

sendo que a totalidade se encontrava sensibilizada a Dermato-

RESULTS

The mean age of the patients in our study popu-
lation was 33116 years, ranging from 6-67 years;seven
patients were female, | 3 were male.Table | shows the
demographic profile, clinical manifestations described
following shrimp ingestion, any aeroallergen related
allergies and the results of the skin tests to foods and
aeroallergens and serum specific IgE to shrimp and
Dp.

Oral allergy syndrome (OAS) was the most com-
mon clinical presentation, occurring in nine patients:
four in isolation and five associated to rhinoconjunc-
tivitis and facial angioedema. Generalized urticaria and/
/or angioedema occurred in eight patients. All patients
with generalized urticaria and/or angioedema had had
prior recourse to Emergency Services during one or
more previous episodes requiring parenteral therapy.
Patient 3 had urticaria and rhinoconjunctivitis fol-
lowing ingestion of shrimp or other crustaceans or
molluscs.

Three patients described severe anaphylactic reac-
tions requiring emergency treatment, namely adrenaline.
These patients had the highest values of shrimp specific
IgE (Table I).All patients with clinical shrimp hypersen-
sitivity cited similar symptoms following ingestion of
other crustaceans and also after molluscs (12 patients).
Sensitisation to these foods was demonstrated by po-
sitive SPT (Table [). Patients 6, 8 and 9 were sensitised
to molluscs but tolerated their ingestion. Patient 17
presented OAS, generalized urticaria, wheezing and
dyspnoea following ingestion of egg and has avoided
egg intake since the age of one.

Skin tests to aeroallergens were positive in all
patients in our population, with the total patient co-
hort sensitised to Dp and Dermatophagoides farinae
(Df). Twelve patients were sensitised to cockroach,
I3 to pollens and five to dog and cat dander (Table

I). Seventeen patients presented respiratory allergy
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Quadro |. Populagio de doentes com hipersensibilidade a camarao

Manifestagdes clinicas . . Prick teste (papula em mm) IgE especifica (KU/L)
Doentes | Sexo | Idade | (hipersensibilidade (A AR 2 AIK-Abell6® Unicap Phadia®
& com aeroalergénios - — =
a camario) Alimentos Aeroalergénios Camarido Dp
Camarao-4; gamba-4; Dp-8; Df-8;
: F 18 U A caranguejo-4; lula-4; barata-6 18(cl2) | >100(cl6)
2 | M| o8 U+AE A Camario 5, gamba.5; | Dp-| iDEI; 32(d2) | >100(dl6)
caranguejo-5; lula-4 oliveira-4
Camaréo-10; gamba-8; | Dp-10; Df-8;
3 M 23 U+RC A+R caranguejo-5;améijoa-7; | barata-6; cao-4; 9,3 (cI3) | 46,3 (cl4)
ostra-5; mexilhdo-5 gato-4; parietaria-5
4 M| 17 U+AE E+A+RC Camardo-8; gamba-6; | Dp-10; DE-7; 293(d4 | 692(d5)
lagosta-7; améijoa-4 gramineas-5
Camarao-12; gamba-11; | Dp-6; Df-6;
5 F 21 U Nio caranguejo-12; améijoa-6; | barata-4; 1,3 (cl2) 2,1 (cl2)
ostra-4; lula-7; gramineas-5
Camarao-6; gamba-6; Dp-4; Df-3;
6 M 58 U+AE Nao lagosta-6; améijoa-5; barata-3; 47 (cl3) | 26(cl?2)
ostra-4; lula-5 gramineas-3
7 M| oo U+AE R Camardo-7; gamba-6; | Dp-10; Df-4; 44(d3) | 98395
lagosta-6; caranguejo-7 | gramineas-4
8 M| 57 U+AE Nio Camardo pp-5; Dp-7;DF3 23(d2) | 15(2)
gamba pp-4; améijoa-3
Camarao-20; gamba-10; | Dp-5; Df-6;
9 M 67 SAO+RC+AE RC lagosta-8; mexilhdao-6; barata-7; 2,3(cl2) 0,7 (cl 1
améijoa-4; ostra-5 parietaria-/
10 M| o4l SAO+RCHAE A Cana il Py 13(2) | 07(c2)
caranguejo-6; lula-7 parietaria -10
noF | SAO RC Camardo-5;gamba-3; | Dp-12;Di3; 26(d2) | >100(cl6)
caranguejo-5; barata-7
Camario-8; gamba-6; Dp-12; Df-8;
12 M 4 SAO+RC+AE RC lagosta-5 barata-7; gramineas-8 22(cl2) | 133(cl3)
13 M| 36 SAO AR Cangats pana e D Dis 292(cl4) | 197 (cl4)
caranguejo-4 cdo-4; gramineas-4
Camarao-6; gamba-6; Dp-6; Df-6;
14 F 50 SAO+RC+AE R caranguejo-6; améijoa-5; | barata-4 27,7 (cl 4) | 23,3 (cl 4)
ostra-5; lula-6 gramineas-5
Camario-5; gamba-5; Db-5: DF-9:
15 M 17 SAO+RC+AE A+R caranguejo-4; améijoa-7; bp ’ 4 ’ 204 (cl4) | 62(cl3)
ostra-5; arata-
Camardo-12;gamba-7; | Dp-5; Df-12;
16 M 29 SAO A+R caranguejo-|4; améijoa-7; | barata-8; 13,3 (cl3) | 20,3 (cl4)
lula-7; gato-6; cao-3
17 M 6 SA0 A Camario-5; caranguejo-4; Dp-3;|;)f:5; . 100(c3) | 712(dl5)
ovo-4 gato-6; cdo-5;
Camarao-7; gamba-10; Dp-8; Df-8;
18 F 32 ANA RC caranguejo-7; lula-5; gramineas-8; 57,9 (cI'5) | 42,2 (cl4)
améijoa-5 barata-4
19 Fo| o4 ANA A Camardo-15; gamba-12; | Dp-4; Di4; >100 (cl 6) | 41,6 (cl 4)
caranguejo-10; améijoa-5 | gato-4
Camario-15;gamba-7; | Dp-16; Df-16;
20 F 20 ANA E+A+R caranguejo-| |;améijoa-5; | barata-6; gato-12; cao-6; | 81,1 (cI'5) | 70, (cl 5)
ostra-4; lula-15 gramineas-10

Dados demograficos, caracterizagao clinica e resultados dos testes cutineos a alimentos e aeroalergénios. Resultados dos doseamentos
de IgE especifica a camario e Dermatophagoides pteronyssinus (Dp)
U — urticaria; AE — angioedema; RC — rinoconjuntivite; SAO — sindrome de alergia oral; ANA — anafilaxia; A — asma broénquica;
R — rinite; E — eczema atopico; pp — prick-prick; Df — Dermatophagoides farinae; cl — classe de IgE especifica
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Table I. Patient population with hypersensitivity to shrimp

Foodstuffs Aeroallergens Shrimp Dp
Shrimp-4; prawn-4; crab-4; | Dp-8; Df-8;
| 18 u A squid; cockroach b 1.8(cl2) | >100(cl6)
Shrimp-5; prawn-5; crab-5; | Dp-11; Df-11;
2 18 U+AO0 A squid-4 olive tree-4 32(cl2) | >100(cl6)
Shrimp-10; prawn-8; Dp-10; Df-8;
3 23 U+RC A+R crab-5; clam-7; oyster-5; | cockroach-6; dog-4; 9.3(cl3) | 46.3(cl4)
mussel-5 cat-4; pellitory-5
Shrimp-8; prawn-6; Dp-10; Df-7;
4 17 U+AO0 E+A+RC Iobster.7 clam-4 pollens-5 293 (cl4) | 69.2(c5)
Shrimp-12; prawn-1 [; Dp-6; Df-6;
5 21 0] No crab-12; clam-6; oyster-4; | cockroach-4; 1.3 (cl 2) 2.1 (d2)
squid-7; pollens-5
Shrimp-6; prawn-6; Dp-4; Df-3;
6 58 U+AO No lobster-6; clam-5; cockroach-3; 47(c3) | 26(cl2)
oyster-4; squid-5 pollens-3
Shrimp-7; prawn-6; Dp-10; Df-4;
7 27 U+AO R lobster-6; crab-7 pollens-4 44(d3) | 939(c?)
Shrimp pp-5; Dp-7;Df-3
8 57 U+AO No prawn ppd:clam-3 23(c2) | 1.5(c2)
Shrimp-20; prawn-10; Dp-5; Df-6;
9 67 OAS+RC+AO RC lobster-8; mussel-6; cockroach-7; 23(cd2) | 0.7(cl)
clam-4; oyster-5 pellitory-7
Shrimp-7; prawn-10; Dp-4; Df-6;
10 41 OAS+RC+AO A crab-6; squid-7 peltory-10 1.3(cl2) | 0.7 (cl2)
e . |DIZDfS;
I 19 0AS RC Shrimp-5; prawn-3; crab-5; cockroach-7 2.6 (cl2) |>100(clé¢)
Shrimp-8; prawn-6; Dp-12;Df-8; 22(cd2) | 133(c3)
2 4 OAS*RC+AO RC lobster-5 cockroach-7; pollens-8
13 3% 0AS AR Shrimp-4; prawn-5; crab-4 | D7 0F7 2924 | 197(d4)
PP ’ dog-4; pollens-4 i )
it crabog: | PG DF6;
14 50 OAS+RCHAO R Shrimp-6; prawn-6;crab-6; | (o1 rach4 2774 | 339
clam-5; oyster-5; squid-6
pollens-5
Shrimp-5; prawn-5; Dp-5; DF9:
15 17 OAS+RC+AO A+R crab-4; clam-7; P-5; D7, 204 (cl4) | 6.2(c3)
- cockroach-4
oyster-5;
o |DpSDEIZ
16 29 0AS AR Shrmp-1ZprowneT; | ot ok 8 133(d3) | 203(d4)
crab-14; clam-7; squid-7; .
cat-6; dog-3
B o e Dp-3; Df5;
17 6 0AS A Shrimp-5; crab-4; egg-4 cat-6:dog-5: 10.0(cl3) | 71.2(cl5)
— : Dp-8; DF-8;
I8 k) ANA RC Shrimp-7;prawn-10; | o 8. 579(d5) | 422(d4)
crab-7; squid-5; clam-5
cockroach-4
Shrimp-15; prawn-12; Dp-4; Df-4;
19 45 ANA A it -y >100 (cl 6) | 41.6(cl4)
Shrimp-15; prawn-7; Dp-16;Df-16;
20 20 ANA E+A+R crab-1[; clam-5; oyster-4; | cockroach-6; cat-12; 81.1(cd5) | 70.1 (cI'5)
squid-15 dog-6; pollens-10

Demographic data, clinical characterisation and results of the skin test to foodstuffs and aeroallergens. Serum specific IgE to shrimp and
Dermatophagoides pteronyssinus (Dp) results

U — urticaria; AO — angiooedema; RC — rhinoconjunctivitis; OAS — oral allergy syndrome; ANA — anaphylaxis; A — bronchial asthma; R — rhinitis;
E — allergic eczema; pp — prick-prick; Df — Dermatophagoides farinae; cl — specific IgE class
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phagoides pteronyssinus (Dp) e a Dermatophagoides farinae (Df).
Sensibilizagdo associada a barata foi detectada em 12 doentes,
a polenes em 13,a cao em 5 e a gato em 5 (Quadro |). De-
zassete doentes apresentavam clinica de alergia respiratoria
relacionada com a exposicao a aeroalergénios: asma em | |
doentes e rinite e/ou rinoconjuntivite em 12. Apesar de se
encontrarem sensibilizados a aeroalergénios, os doentes 5, 6
e 8 negavam qualquer tipo de manifestagdes sugestivas de
alergia respiratéria (Quadro |). Em |5 doentes o inicio das
manifestagSes respiratorias precedeu o inicio dos sintomas
alimentares (Figura 1). O doente 9 iniciou sintomatologia de
rinoconjuntivite persistente ligeira, tardiamente, aos 60 anos,
e adoente |8 referia sintomas de rinoconjuntivite persistente
moderada a grave desde os 14 anos, idade em que descrevia,
também, a primeira manifestacao de anafilaxia ao camarao.
Nos estudos de immunoblotting a camarao encontramos,
na populagao estudada, quatro padroes de reactividade que
seapresentam na Figura2. Na maioria dos doentes observou-
-se uma maior intensidade de ligagao a bandas com peso
molecular de 35-40 KDa, tal como se representa no immuno-

blotting efectuado no doente |3.Em 3 doentes,a maior inten-

on exposure to aeroallergens: | | had asthma and 12
rhinitis and/or rhinoconjunctivitis. Although patients
5, 6 and 8 were sensitised to aeroallergens, they de-
nied any manifestations suggesting respiratory aller-
gy (Table I). Respiratory manifestations preceded
food allergy symptoms in 15 patients (Figure I).Patient
9 had had late-onset mild persistent rhinoconjuncti-
vitis symptoms, at the age of 60, and patient 18 had
moderate to severe persistent rhinoconjunctivitis
symptoms since the age of 14, the age at which the
patient also had the first manifestation of anaphylaxis
to shrimp.

Immunoblotting assays to shrimp showed four reac-
tivity patterns (Figure 2). The majority of patients had
IgE-binding bands occurring predominantly at 35-40 KDa,
as immunoblotting assay showed in patient |3.In three
patients, IgE-binding bands occurred predominantly at
43-50 KDa, as in patient | I’s assay. In patients | and 18,
we identified only one IgE-binding band, with an appro-
ximate MW of 17 KDa. Finally, IgE binding occurred pre-
dominantly to a 22 KDa band in patient |2.

Idade (anos) / Age (years)

10 11 12 13 14 16 16 17 18 19 20

¢ |dade de inicio da hipersensibilidade a camarao / Age at onset of hypersensivity to shrimp
= |dade de inicio da alergia respiratéria / Age at onset of respiratory allergy

Figura |. Grifico representativo, para cada doente, da idade de inicio de hipersensibilidade a camario e da idade de inicio das ma-
nifestagSes de alergia respiratoria relacionadas com a exposigao a aeroalergénios
Figure I. Graph showing age at onset of hypersensitivity to shrimp and age at onset of manifestations of respiratory allergy related to exposu-

re to aeroallergens for each patient
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sidade de ligagao ocorreu para bandas com peso molecular
entre 43 e 50 KDa, tal como acontece na doente | I. Nas
doentes | e |8 identificamos apenas uma banda no immuno-
blotting a camarao,com peso molecular aproximado de | 7KDa.
Finalmente, no doente 12 observou-se uma maior intensida-

de de ligagao a uma banda com peso molecular de 22 KDa.

Immunoblotting inhibition assays were performed
to show any immunological cross-reactivity between
shrimp and Dp. Figures 3 to 5 show the cross-reacti-
vity patterns found.Ten patients had the kind of reci-
procal cross-reactivity pattern, which is shown for

patient 4 in Figure 3. Immunoblotting inhibition assays

Doente | / Patient |

Doente 12 / Patient 12

.. 17KDa
20
W
15 *«"“ %
e \
o \
$ / \
5 /I/( \‘1
0 N \t\"‘\
4 130 4do 540

240 340
Position (top to bottom)

Profile

Ligacdo a banda com peso molecular (PM) de 17 KDa.
Padrao também encontrado na doente |8.

IgE-binding to a |7 KDa band.

Pattern also found in patient 8.

80
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I 2
8 3

N
-]

Position (top to bottom)
Profile
I LB &N

Maior intensidade de ligagao a banda com PM de 22 KDa.
More intense IgE-binding to a 22 KDa band.

Doente || / Patient |11

Doente |13 / Patient 13

43 46 50 KDa

50
\
40 \\
I e

30 / \\
3 / \\
s
> 20 / \

10 ¥ \\v

. ™
140 240 340 4ko 540

Position (top to bottom)

Profile

—

Maior intensidade de ligagdo a bandas com PM de 43-50 KDa.
Padrao também encontrado nos doentes 8 e 9.

More intense IgE-binding to 43-50 KDa region bands.

Pattern also found in patients 8 and 9.

35 38 KDa

150

Value

i
450 550

a -

250 350
Position (top to bottom)

—— Profile — Bgnd

Maior intensidade de ligagdo a bandas com PM de 35-40 KDa.
Padrao também encontrado nos doentes 2-7, 10, 14-17, 19 e 20.
More intense IgE-binding to 35-40 KDa region bands.

Pattern also found in patients 2-7, 10, 14-17, 19 and 20.

Figura 2. Padrdes de reactividade nos estudos de immunoblotting a camarao

Figure 2. Reactivity patterns of immunoblot assays to shrimp
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Efectuaram-se estudos de inibicao de immunoblotting para
investigar a eventual existéncia de reactividade cruzada imuno-

l6gica entre camarao e Dp.Nas figuras 3 a 5 apresentam-se os

resultados dos padroes de reactividade cruzada encontrados.

Em 10 doentes encontramos um padrao de reactividade cru-

zada reciproca, tal como se indica para o doente 4, na Figura 3.

Assim, quando inibimos o immunoblotting a camarao com ex-

tracto de Dp observamos uma redugao marcada da intensida-

de das bandas com peso molecular aproximado de 38 e 42KDa.

Por outro lado, quando inibimos o immunoblotting a Dp com
extracto de camarao registamos um desaparecimento total da

banda com peso molecular de 32 KDa. Reactividade cruzada

to shrimp with Dp extract showed less binding to
bands with approximate MW of 38 and 42KDa, while
immunoblotting inhibition assays to Dp with shrimp
extract showed total absence of binding to a 32 KDa
band. Patients |, 6 and || had non-reciprocal cross-
reactivity in which extract of Dp inhibited immuno-
blotting to shrimp, but extract of shrimp did not inhi-
bit immunoblotting to Dp (Figure 4).Finally, patients |3
and |6 presented a non-reciprocal cross-reactivity
pattern in which the extract of Dp did not inhibit im-
munoblotting to shrimp. Immunoblotting inhibition

assays to Dp with extract of shrimp showed total ab-

38 42 KDa
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4o 540
Position (top to bottom)

Profile

w §iiA

Immunoblotting a camarao
Immunoblot assay to shrimp

38 42 KDa
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o ado 540

B

240 340
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Profile

Immunoblotting a camarao
Inibicao com Dp
Immunoblot assay to shrimp
Inhibition with Dp

Doente 4

Patient 4

. 32 KDa

Immunoblotting a Dp
Immunoblot assay to Dp

50

0
0 l (
0 140 240

Position (top to bottom)

3

Value
a
3

430 540

Profile .
I H s 'l

Immunoblotting a Dp
Inibicdo com camarao
Immunoblot assay to Dp

Inhibition with shrimp

Figura 3. Reactividade cruzada reciproca camario-Dp em estudos de inibicao de immunoblotting. Este padrao foi também encontra-
do nos doentes 2, 3,5, 10, 14, 17, 18, 19, 20. Dp — Dermatophagoides pteronyssinus
Figure 3. Reciprocal shrimp-Dp cross-reactivity in immunoblotting inhibition assays.This pattern was also seen in patients 2,3,5,10,14,17,18,19

and 20. Dp — Dermatophagoides pteronyssinus
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nao reciproca em que o extracto de Dp inibe o immunoblotting
a camarao, mas em que o extracto de camarao nao inibe o
immunoblotting a Dp, foi demonstrada nos doentes 1,6 e |1
(Figura 4). Finalmente, nos doentes 13 e 16 observamos um
padrao de reactividade cruzada nao reciproca em que o ex-
tracto de Dp nao inibe o immunoblotting a camarao. Quando
efectuamos o immunoblotting a Dp inibido com o extracto de
camarao, observamos desaparecimento total de banda com
peso molecular aproximado de 32 KDa, tal como se exempli-
fica para o doente 16,na Figura 5. Nos doentes 7,8,9,12 e |5
nao foi possivel demonstrar a existéncia de reactividade cru-
zada, ja que nos estudos de inibicdo de immunoblotting o extrac-

to de Dp nao inibiu o immunoblotting a camarao, e vice-versa.

sence of binding to a 32 KDa band, as illustrated in
Figure 5.

We could not demonstrate the existence of cross-
reactivity in patients 7,8,9, 12 and |5 since in the immuno-
blotting inhibition assays the Dp extract did not inhibit

immunoblotting to shrimp and vice-versa.

DISCUSSION

The studied sample consisted of twenty, mostly adult,
consecutive patients with immediate hypersensitivity after

ingestion of shrimp, seen in a food allergy clinic. Our results
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Figura 4. Reactividade cruzada nio reciproca em estudos de inibicdo de immunoblotting. O extracto de camarao nao inibe o immu-
noblotting a Dp. Este padrio foi também encontrado nos doentes | e 6
Figure 4. Non reciprocal cross-reactivity in immunoblotting inhibition assays. Shrimp extract did not cross-react with Dp. This pattern was also

seen in patients | and 6
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Figura 5. Reactividade cruzada nao reciproca em estudos de inibicao de immunoblotting. O extracto de Dp nao inibe o immunoblotting

a camarao. Este padrao foi também encontrado no doente |13

Figure 5. Non-reciprocal cross-reactivity in immunoblotting inhibition assays. Dp extracts did not cross-react with shrimp.This pattern was also

seen in patient |3

DISCUSSAO

A amostra estudada, constituida por doentes observados,
consecutivamente, em consulta de alergia alimentar com clini-
ca de hipersensibilidade imediata apds ingestao de camarao,
era composta maioritariamente por adultos. Os nossos resul-
tados estao em concordancia com os de outros autores que
apontam para uma prevaléncia mais elevada de sensibilizagao
a crustaceos neste grupo, comparativamente a grupos etarios
de individuos mais jovens**.Tal como se encontra descrito,

encontramos um amplo espectro de manifestagdes clinicas

agree with those of other authors who present a higher
rate of sensitisation to crustaceans in adults than younger
people?*?. As in other studies, we found a wide range of
clinical manifestations ranging from OAS, rhinoconjuncti-
vitis, urticaria and/or angioedema — occurring in a greater
number of patients — to more severe cases of anaphylaxis,
seen in 3 patients"!"'426,

All patients cited symptoms similar to those described
for shrimp following ingestion of other crustacens, with
skin test results confirming sensitisation to these foods.

The great homology between major Crustacea allergens
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que incluiram SAQ, rinoconjuntivite, urticaria e/ou angioedema,
ocorrendo em maior nimero de doentes, até situagdoes mais
graves de anafilaxia, registadas em 3 doentes"'"'*% Todos os
doentes referiam sintomatologia semelhante a descrita para o
camarao, apds a ingestao de outros crustaceos, tendo os re-
sultados dos testes cutineos confirmado sensibilizagao a esses
alimentos. A elevada homologia entre os alergénios major dos
crustaceos podera explicar estes resultados, tal como ja foi
demonstrado por diversos grupos de investigadores'=3>7. Em
|2 doentes ocorriam,também, manifestages clinicas de hiper-
sensibilidade imediata com a ingestao de moluscos, para os
quais os testes cutineos demonstraram sensibilizagao. Reacti-
vidade cruzada com significado clinico entre crustaceos e mo-
luscos foi também descrita'*?’. Embora ainda nao estabelecido,
o risco de reaccao a diversas espécies de moluscos parece ser
menor quando comparado com o risco de reactividade entre
crustaceos'*?.Na populagdo estudada, 3 doentes encontravam-
-se sensibilizados a moluscos, ndo referindo qualquer sintoma-
tologia com a sua ingestao. Nao esta ainda, também, clarificado
qual o risco de reacgao a moluscos em individuos com alergia
a crustaceos'®. Num artigo publicado recentemente, Taylor
admite a necessidade de evicgao de todos os moluscos nos
individuos com alergia demonstrada a uma determinada espé-
cie'®. Neste artigo, defende que, embora pouco frequente, a
alergia a moluscos se acompanha de uma extensa reactividade
cruzada entre as tropomiosinas identificadas como alergénios
major nas diversas espécies. Admite, também, a possibilidade
de reactividade cruzada com as tropomiosinas de crustaceos,
embora o seu significado clinico esteja menos clarificado.
Todos os doentes da populagao estudada encontravam-se
sensibilizados a Dp e a Df. Estes resultados nao nos surpre-
endem, ja que existem dados que confirmam a existéncia de
extensa reactividade cruzada entre tropomiosinas de crusta-
ceos e as tropomiosinas Der p 10 e Der f 10 identificadas,
respectivamente entre os alergénios de Dp e Df '+10.2930,
Contudo,esta sensibilizagao cruzada nem sempre tem relevan-
cia clinica?''¢®_ Apesar de se encontrarem sensibilizados a
Dp e a Df, trés doentes negavam qualquer tipo de manifesta-

¢Oes sugestivas de alergia respiratoria. Sensibilizagao associa-

could explain these results, as has been shown by several
research groups'-*7.Twelve patients had additional clinical
manifestations of hypersensitivity immediately following
mollusc ingestion and skin tests showed sensitisation.
Cross-reactivity with clinical significance between crusta-
ceans and molluscs has also been described'*?. Although
it has not been established, the risk of reaction to diverse
Mollusca species seems to be smaller than risk of reacti-
vity between crustaceans'*2.Three patients in our sample
sensitised to molluscs did not present any symptoms on
mollusc ingestion.The degree of risk of reaction to molluscs
in patients with crustacean allergy has not been established
either'3. In a recently published article, Taylor describes
the need for individuals with a proven allergy to a specific
species to avoid all molluscs'®.The article admits that whi-
le infrequent, mollusc allergy goes hand-in-hand with ex-
tensive cross-reactivity between the tropomyosins iden-
tified as major allergens in the various species. It also
states that cross-reactivity with crustacean tropomyosins
is possible, although the clinical significance of this remains
unclear.

All our patients were sensitised to Dp and Df. These
results were not unexpected since existing data confirm
extensive cross-reactivity between crustacean tropomyo-
sins and the tropomyosins Der p/0 and Der fI0 in the
allergens of Dp and Df""*'9?%3 However, this cross-sensi-
tisation does not always have clinical relevance?'*'¢2 Al-
though sensitised to Dp and Df, three patients denied any
manifestations suggesting respiratory allergy. Twelve pa-
tients had associated cockroach sensitisation. Sensitisation
to cockroach is common in patients with respiratory al-
lergy who are sensitised to HDM?'. On the other hand,
tropomyosin allergens have also been identified in different
cockroach species, with high homology with Dp, Df and
shrimp tropomyosins?*#3°, In Brazil, a country in which
sensitisation to cockroach has clinical relevance, cockro-
ach tropomyosins have been identified as major allergens
with potential clinical cross-reactivity with HDM and

shrimp tropomyosins’.
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da a barata foi detectada em |2 doentes. A sensibilizagdo a
barata em doentes com alergia respiratoria, sensibilizados a
acaros, &€ comum?'. Por outro lado, foram também identifica-
das tropomiosinas alergénicas em diferentes espécies de ba-
rata, com elevada homologia com tropomiosinas de Dp, Df e
camardo?®?** No Brasil, pais em que a sensibilizagio a bara-
ta tem relevancia clinica, as tropomiosinas de barata foram
identificadas como alergénios major com potencial reactivida-
de cruzada clinica com tropomiosinas de acaros e camarao’.

Dezassete doentes apresentavam clinica de alergia res-
piratoria relacionada com a exposicao a aeroalergénios e,
em 15, 0 inicio das manifestagSes respiratorias precedeu o
inicio dos sintomas alimentares. Estes resultados estio em
concordancia com os de outros autores que reportam uma
elevada frequéncia de sensibilizagao prévia a acaros, em
doentes com alergia alimentar a crustaceos e moluscos®'"'3,
Contudo, o processo de sensibilizagao podera ocorrer de
forma simultinea e ndo apenas por um mecanismo de re-
actividade cruzada. Os individuos atépicos apresentam, por
defini¢do, tendéncia para desenvolver sensibilizagdo aos
diversos alergénios com os quais contactam. Para além de
sensibilizados a acaros e barata, os doentes estudados apre-
sentavam sensibilizacao a outros aeroalergénios.

A determinacao de IgE especifica, por estudos de immu-
noblotting, permitiu a identificagao do peso molecular das
proteinas envolvidas na reactividade a camarao. Na maioria
dos doentes observou-se uma maior intensidade de ligagao
a bandas com peso molecular de 35-40 KDa.A proximida-
de destes pesos moleculares com o descrito para os aler-
génios major de camario leva-nos a admitir, com grande
probabilidade, estarmos perante uma alergia a tropomiosi-
nas, o que é reforgado pela sensibilizagao simultanea a aler-
génios de acaros, em todos os doentes, e de moluscos e
barata na maioria dos doentes'*82°. Alergénios com pesos
moleculares distintos, variando entre 16 e 166 KDa, foram
identificados em espécies de camarao, o que indica que, para
além das tropomiosinas, outros alergénios estarao implica-
dos na hipersensibilidade a este crusticeo**32. Recentemen-

te,um grupo de investigadores de Téquio demonstrou uma

Seventeen patients presented respiratory allergy re-
lated to exposure to aeroallergens and the onset of res-
piratory manifestations preceded the onset of food-
allergy symptoms in |5 patients.These results agree with
those of other authors who report a high rate of pre-
vious sensitisation to HDM in patients with food aller-
gy to crustaceans and molluscs®!'!"'3. The sensitisation
process can occur simultaneously, however, and not just
as mechanism of cross-reactivity. Atopic individuals have,
by definition, a tendency to develop sensitisation to the
various allergens with which they come into contact. Our
patients presented sensitisations to other aeroallergens
in addition to sensitisation to HDM and cockroaches.

Immunoblotting assays allowed identification of the
molecular weight of the proteins involved in reactivity
to shrimp. In the majority of patients a more intense IgE
binding to bands with MW of 35-40 KDa was observed.
The proximity of these molecular weights with those
described for the major allergens of shrimp provide
strong indications of allergy to tropomyosins. This is
underlined by the simultaneous sensitisation to HDM
allergens in all patients and to molluscs and cockroaches
in the majority of patients'>82° Allergens with distinct
molecular weights varying from 16 to 166 KDa bands
were identified in species of shrimps.This indicates that
allergens other than tropomyosins are implicated in
hypersensitivity to these crustaceans**32 A group of
Tokyo researchers recently demonstrated a high fre-
quency of IgE-binding to a protein with MW of 6.5
KDa in immunoblot studies of patients with shrimp
hypersensitivity32

The concept of cross-reactivity is primarily an immu-
nological one. It presupposes the existence of two aller-
gens that are recognised by the same antibody. Clinically,
a cross-reaction demands, in the majority of cases,a mini-
mum identity of 70% in the amino-acid sequence, with a
highly conformational homology at epitope level 3.A high
level of homology, close to 80%, between shrimp and Dp

and Df tropomyosins has been described??. Cross-reacti-
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elevada frequéncia na ligagao a uma proteina com peso
molecular de 16,5 KDa, em estudos de immunoblotting de
doentes com hipersensibilidade a camario®.

O conceito de reactividade cruzada é primariamente
imunologico, pressupondo a existéncia de dois alergénios
que sao reconhecidos pelo mesmo anticorpo. Clinicamente,
uma reacgao cruzada exige, na maioria dos casos,uma iden-
tidade minima de 70% na sequéncia aminoacidica, sendo
fundamental uma elevada homologia conformacional a nivel
de epitopos®. Esta descrita uma elevada homologia, préxima
de 80%, entre tropomiosinas de camario e Dp e Df?%,

O diagnostico de reactividade cruzada tera de se efectuar,
sempre, com o recurso a técnicas laboratoriais. Através de
métodos de inibigdo competitiva, &€ possivel avaliar a capaci-
dade de um alergénio em bloquear ou reduzir a ligagao da IgE
especifica a outro alergénio. A existéncia de eventual reactivi-
dade cruzada imunologica entre camarao e Dp foi investigada
por estudos de inibigao de immunoblotting. Estes evidenciaram
reactividade cruzada em |5 doentes: reciproca camarao-Dp
em |0 doentes e nao reciproca em 5, ndo sendo possivel
demonstrar a sua existéncia nos outros cinco doentes.

A relevancia clinica da reactividade cruzada é variavel
para os diversos grupos de alimentos. Factores relacionados
com as caracteristicas das proteinas envolvidas, tais como
estabilidade, solubilidade e homologia, e com a natureza da
exposicdo, nomeadamente concentragao de alergénio e via
de exposicao, parecem ser determinantes nesta variabilidade.
Além disso, caracteristicas intrinsecas ao proprio individuo,
como o estado atopico,idade da primeira exposigao, habitos
alimentares e ambiente poderao também influenciar a ocor-
réncia de reactividade cruzada com significado clinico. A sen-
sibilizagdo as tropomiosinas parece ter uma importante
relevancia clinica, ja que estas proteinas sao termoestaveis e
resistentes a acgao das enzimas digestivas, exibindo sequén-
cias aminoacidicas bem conservadas que podem condicionar
um alto grau de reactividade cruzada imunoldgica entre in-
vertebrados. Trabalhos de diversos autores sugerem que a
sensibilizacdo primaria a tropomiosinas ocorrera, preferen-

cialmente, por via inalatéria?'3'é. Para além disso, 0 aumento

vity must always be diagnosed using laboratory means.
Competitive inhibition makes it possible to evaluate an
allergen’s capacity for blocking or reducing specific IgE
binding to another allergen. Immunoblotting inhibition as-
says were performed to study possible immunological
cross-reactivity between shrimp and Dp, showing cross-
reactivity in |5 patients: reciprocal shrimp-Dp reactivity in
10 and non-reciprocal in five. We could not prove the
existence of cross-reactivity in the other five patients.

Clinical relevance of cross-reactivity varies for different
foodgroups. Factors related to the characteristics of the
proteins involved, such as stability, solubility and homology,
and the nature of the exposure, namely allergen concen-
tration and route of exposure, seems to determine this
variability. In addition, the inherent characteristics of the
individual in question can also influence the occurrence of
cross-reactivity with clinical significance. These characte-
ristics include the allergic stage, the age at first exposure,
dietary habits and environment.

Sensitisation to tropomyosins seems to be clinically
relevant, since these proteins are thermostable and resis-
tant to the action of digestive enzymes and have well-
preserved amino-acid sequences that can confer a high
degree of immunological cross-reactivity between inver-
tebrates. Several studies suggest that primary sensitisation
to tropomyosins occurs preferentially through the inhalant
route?'3'®. Moreover, increased exposure to HDM aller-
gens by immunotherapy could have facilitated sensitisation
to tropomyosins and food allergies'®. Current knowledge
of tropomyosins considers them an important cross-reac-
tivity allergen, with clinical significance among arthropods

such as crustaceans and HDM.

CONCLUSIONS

In our study, the molecular weight range found for
the highest intensity brands in the immunoblotting assays

to shrimp suggests the involvement of tropomyosins in
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de exposicao a antigénios de acaros,através da imunoterapia,
podera ter facilitado a sensibilizagao a tropomiosinas e aler-
gia alimentar'®. Em concordancia com os conhecimentos
actuais, as tropomiosinas sao consideradas como um impor-
tante alergénio de reactividade cruzada, com significado

clinico, entre artrépodes, como crustaceos e acaros.

CONCLUSOES

No presente estudo, o peso molecular encontrado
para as bandas de maior intensidade nos estudos de immu-
noblotting a camarao sugere o envolvimento de tropomio-
sinas na maioria dos doentes, refor¢ando o papel destes
panalergénios como alergénios major na hipersensibilidade
a camarao, em doentes sensibilizados a acaros. Sensibiliza-
¢ao simultanea a camarao e Dp pode ocorrer na auséncia
de reactividade cruzada e diferentes padroes de sensibili-

zagdo deverio ser considerados.
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