Clinical Communications

Severe anaphylaxis due to crocodile-
meat allergy exhibiting wide cross-
reactivity with fish allergens
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Clinical Implications

o This is the first report of IgE-mediated allergy to
crocodile meat in a child with fish allergy due to
parvalbumin in which allergy is clearly demonstrated
through 7 vive and in vitro studies.

TO THE EDITOR:

Fish is one of the 8 most important elicitors of food-allergic
reactions alongside egg, peanuts, tree nuts, and shellfish." Par-
valbumins have been shown to be major fish allergens. It has
been suggested that the allergic response to this protein is related
to the quantity of the allergen present in the muscle of different
fish species.”

Crocodile has been described as a healthy meat source for
humans because of its good protein/fat ratio, and it is widely
consumed in the southern United States and Australia. In our
country (Spain), more and more restaurants are serving this
exotic meat.

Members of the Crocodylidae family, known as true croco-
diles, are reptiles that live in Africa, Asia, the Americas, and
Australia. The term “crocodile” can also refer to members of the
order Crocodilia, such as alligators and caimans.

We describe the case of a 9-year-old boy presenting with
intense oral itching, perioral erythema, dyspnea, and generalized
urticaria within minutes of eating a small portion of crocodile
burger for the first time. He required emergency care, receiving
adrenaline, diphenhydramine, and oral corticosteroids, and
6 hours after admission was discharged without symptoms.

His medical history included atopic dermatitis and generalized
urticaria after fish ingestion at the age of 19 months. Since then,
he has avoided fish, but tolerates canned tuna and swordfish as
well as chicken and other meats (veal, pork, lamb, turkey, and
rabbit).

According to the manufacturer, the burger was prepared with
crocodile meat and a powder containing rice, potato, garlic,
onion, and spices.

Testing was performed 2 months later. Skin-prick tests to
commercial fish extracts (Bial Aristegui) were positive to tuna
(5 x 5 mm), cod (9 X 8 mm), anchovy (8 X 8 mm), megrim
(13 x 12 mm), sole (9 x 8 mm), hake (9 x 10 mm), anglerfish
(9 x 7 mm), salmon (14 X 14 mm), sardine (11 x 11 mm), and

trout (10 X 10 mm), and negative to swordfish. Prick-prick with
raw and cooked crocodile was positive: 12 X 12 mm and 9 x 10
mm, respectively. Prick tests with raw crocodile-meat extract
(10 x 7 mm) and cooked extract (6 X 6 mm) were positive. See
Table E1 in this article’s Online Repository at www.jaci-
inpractice.org.

Determination of serum-specific IgE (Siemens Immulite
2000/Xpi) showed the following values for fish extracts: cod: 100
kU/L; hake: 15.4 kU/L; tuna: 2.7 kU/L; swordfish:1.3 kU/L;
salmon: 68.0 kU/L; sardine: 5.4 kU/L; sole: 41.7 kU/L; megrim:
8.1 kU/L; trout: 20.6 kU/L. Specific IgE to parvalbumin (r Gad
¢ 1): 24.6 kU/L (ImmunoCAP ISAC). Specific IgE to chicken
extract was negative (<0.35 kU/L). Total IgE was 2367 Ul/mL.
See Table E1 in this article’s Online Repository at www.jaci-
inpractice.org.

Oral provocation performed with the powder condiment was
negative.

Protein extracts from raw and cooked crocodile meat (A), raw
hake (B), and raw cod (C) were prepared by homogenization in
phosphate-buffered saline, followed by dyalization and lyophili-
zation as described elsewhere.” Sodium dodecyl sulfate poly-
acrylamide gel electrophoresis (SDS-PAGE) was performed as
described by Laemmli.* IgE immunoblotting with the patient’s
serum revealed a broad IgE-binding band between 10 and 14
kDa in the raw crocodile-meat extract (Figure 1). A similar
immunoglobulin profile was detected in this extract with a rabbit
antiserum against sardine parvalbumin. Raw cod and hake-
extract IgE immunoblots with the patient’s serum showed a
broad band between 14 and 10 kDa, and others of higher mo-
lecular mass. The same immunoglobulin profile was detected in
these extracts with a rabbit-antiserum against sardine parvalbu-
min, revealing the parvalbumin origin of all the bands observed:
the broad band is the monomer of parvalbumin, and the others
are parvalbumin aggregates (Figure 1). To accurately measure the
molecular mass of the crocodile IgE-binding band, SDS-PAGE
(16.5% tricine) analysis was performed as described’ and an
11-kDa IgE-binding band was detected (Figure 1).

SDS-PAGE immunoblotting inhibition using raw crocodile-
meat extract in the solid phase showed complete IgE-binding
inhibition when the patient’s serum was preincubated with ex-
tracts of raw and cooked crocodile meat, cod, and hake (Figure 2).

The 11-kDa IgE-binding band from crocodile was manually
excised, digested with trypsin, and analyzed using matrix-assisted
laser desorption/ionization time-of-flight spectometry and liquid
chromatography electrospray ionization as by Pastor et al.’
Through comparison with a database, the resulting peptides
were analyzed using mass spectrometry or tandem mass spec-
trometry, revealing the identity of some of them with parval-
bumin amino acid sequence belonging to different parvalbumin
orders: Xenopus (Silurana), Pseudopodoces humilis, Campylo-
mormyrus compressirostris, and Alligator sinensis.

Parvalbumins are low-molecular-weight Ca”+-binding acidic
proteins expressed in vertebrates. They have a high resistance to
thermal and enzymatic degradation and are found in the cytosol
of fast-twitch skeletal muscles and nervous tissue.” Cross-
reactions between parvalbumins from fish species are behind
polysensitization and allergy to multiple fish species,” and
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FIGURE 1. SDS-PAGE immunoblotting. A, Extract from raw
crocodile meat; B, extract from raw hake; C, extract from raw cod.
Lane P: patient’s serum, lane C: control serum (pool of sera from
nonatopic subjects), lane S: antiparvalbumin rabbit serum.
Lane Ci: rabbit serum before parvalbumin immunization, lane
M: molecular mass marker. SDS-PAGE, Sodium dodecyl sulfate
polyacrylamide gel electrophoresis.

C1 2 3 4 5 MKkDa
97.0
66.0

45.0

e 30.0

20.1

14.4

FIGURE 2. SDS-PAGE immunoblotting-inhibition. Raw crocodile
meat in solid phase. Lane C: control serum (pool of sera from
nonatopic subjects), lanes 1-b: patient’s serum previously incu-
bated with extracts from raw crocodile meat (lane 1), from cooked
crocodile meat (lane 2), from raw hake (lane 3), from raw cod
(lane 4), and from Helianthus annuus pollen (lane 5). SDS-PAGE,
Sodium dodecyl sulfate polyacrylamide gel electrophoresis.
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cross-reactivity between parvalbumins of fish with frog”® and
chicken” has been reported.

The first case of crocodile-meat allergy due to cross-reactivity
between parvalbumin from chicken and crocodile” was recently
reported, though no clear information on the allergen responsible
for the primary sensitization was provided.

We present a case of a severe anaphylactic reaction after
crocodile meat intake. The previous allergic reactions to several
fish species observed in this patient, the serum-specific IgE
against fish parvalbumin, and the cross-inhibition results suggest
fish parvalbumin as the primary sensitization allergen. To our
knowledge, this is the first report of crocodile and fish allergy due
to cross-reactivity between parvalbumins of both species. Clini-
cians should be aware of protein cross-reactivity between proteins
from fish and reptiles.
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TABLE E1. Skin test and specific IgE levels

Prick Prick-prick
Allergen test (mm) (mm) Specific IgE (kU/L)
Raw crocodile meat 10 x 7 12 x 12 ND
Cooked crocodile meat 6 x6 9 x 10 ND
Tuna 5x5 ND 2.7
Cod 9 x 8 ND 100
Anchovy 8 x 8 ND ND
Megrim 13 x 12 ND 8.1
Sole 9 x8 ND 41.7
Hake 9 x 10 ND 15.4
Anglerfish 9x17 ND ND
Salmon 14 x 14 ND 68.0
Sardine 11 x 11 ND 54
Trout 10 x 10 ND 20.6
Swordfish 0 ND 1.3
Parvalbumin (r Gad ¢ 1) ND ND 24.6
Chicken ND ND <0.35

ND, Not done.
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