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Flounder Roe Triggering a-Gal Syndrome: Hyosophorin as a Possible Allergen
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a-Gal syndrome is an allergy mediated by IgE antibodies
against galactose-a-1,3-galactose (0-Gal), commonly
associated with red meat consumption (1) and typically
arises after repeated tick bites (2). This disease manifests
as an immediate hypersensitivity reaction to red meat and
medications containing a-Gal (3). This report presents
a case of a-Gal syndrome induced by the consumption
of flounder roe derived from boiled flounder nitsuke
(Fig. 1A). We also review similar 24 cases reported
in Japan and highlight the importance of recognizing
non-meat allergens in diverse dietary contexts. Because
flounder is a food source outside Japan in regions such as
Korea, Northern Europe, and Russia, particularly among
gourmet consumers, similar cases may have occurred in
such countries.

CASE PRESENTATION AND A REVIEW OF
PREVIOUS CASES

An 82-year-old man experienced sudden pruritic skin eruptions and
a significant drop in blood pressure, leading to a fall and forehead
injury near midnight. He was admitted to our emergency unit with
mild confusion and dysarthria. His medical history included well-
managed hypertension treated with amlodipine, with no known
food or drug allergies. Two hours before this event, he had eaten
nitsuke (boiled right-eyed flounder with roe) (Fig. 1A). He was
diagnosed with anaphylaxis based on his low blood pressure (51/35
mmHg) and widespread hives, which resolved promptly after intra-
muscular norepinephrine administration. Examination revealed
numerous post-inflammatory pigmentation macules on his legs,
consistent with past tick bites. Elevated serum IgE levels specific
to milk (0.42 IU/mL; normal <0.1 IU/mL), beef (1.74 IU/mL),
pork (0.72 IU/mL), and sheep (0.86 IU/mL), but not chicken (<0.1
IU/mL), were detected. Anti-a-Gal antibodies were significantly
elevated (48.8 IU/mL), as measured using a bovine thyroglobulin-
conjugated ImmunoCAP assay (ThermoFisher Diagnostics Co.,

Tokyo, Japan). Positive skin prick tests for flounder roe and porcine
liver extracts confirmed the diagnosis of a-Gal syndrome (Fig.
2). The patient had a history of 2 previous unexplained fainting
episodes, likely triggered by a-Gal-rich foods. Ethical approval
was obtained from the institutional review board, and informed
consent was secured from the patient.

We reviewed 24 cases of a-Gal syndrome with hypersensitivity to
flounder roe, collected from medical journals and abstracts of der-
matological meetings in Japan, reported from 2013 to 2020. These
cases, including the current one, are summarized in Table I (4-8).

DISCUSSION

This series of 25 cases, including the current one, high-
lights the risks of a-Gal syndrome associated with tradi-
tional Japanese dishes like nitsuke (boiled flounder with
roe). Most patients were elderly (over 60 years old) and
exhibited specific IgE antibodies to red meat and a-Gal,
alongside a history of urticaria/anaphylaxis — hallmark
features of the a-Gal syndrome. Anaphylaxis mostly
occurred within 120 min of consuming flounder roe in
these cases, a shorter timeframe than that observed with
red meat. This suggests that a-Gal-related allergens in
flounder roe may have unique bioavailability and abun-
dance, enhancing their immunogenicity.

The exact a-Gal-related allergenic components in
flounder roe remain incompletely characterized. Chinuki
et al. (9) identified insoluble 100 kDa proteins in roe
that cross-reacted with IgE in patient sera but did not
detect a-Gal motifs using their methods. In contrast,
early studies on hyosophorin, a glycoprotein found in
flounder roe membranes, revealed a penta-antennary
N-linked glycan chain rich in a-Gal motifs (10) (Fig.
1B). The motif consists of a terminal galactose molecule
linked in an a-1,3-glycosidic bond to another galactose,
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Fig. 1. (A) Flounder roe prepared as “nitsuke” (arrows). (B) Molecular structure of hyosophorin in the roe, containing a-Gal epitope motifs (dotted lines).
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Fig. 2. Prick test showing hypersensitivity reactions to pork liver and flounder roe but not flounder flakes.

which is connected to the protein backbone via a 3-1,4
linkage to N-acetylglucosamine. Future research should
explore whether some enzymes, such as $-GalNAc-ase,
known to cleave glycosidic bonds derived from human
tissues, such as the intestine and skin or bacterial flora,
can expose a-Gal epitopes and trigger allergic responses.

In the USA, a-Gal syndrome affects an estimated
96,000 to 450,000 individuals and is a significant cause

Table I. o-Gal syndrome with hypersensitivity reactions to flounder
roe

Clinical manifestation Abs Abs to

tored o-Gal
Cases Age Sex Urticaria Anaphylaxis meat® IgE" Ref.
1 72 M + - + + (4)
2 76 F + + + +
3 58 F + + + +
4 47 M + - + +
5 70 M + - + +
6 78 M + - + +
7 65 M + + +
8 69 F + + +
9 58 M + - + +
10 70 F + + +
11 88 M + - + +
12 66 M + + + +
13 68 M + - + +
14 76 M + + + +
15 64 F + + + +
16 82 M + + + +
17 74 F + + + +
18 72 M + + + +
19 66 M + - + +
20 78 F + - + +
21 69 M + - + + (5)
22 70 M + + + n.d. (6)
23 67 M + + + + )
24 73 M + + + + (8)
25 82 M + + + + Our case
Total 70.2 (+8.7) 0.67 100 52 100 100

*Presence (>0.35 IU/mL) of specific IgE antibodies to either beef, pork, or lamb.
TPresence (>0.35 IU/mL) of specific IgE antibodies to a-Gal, detected using a
bovine thyroglobulin-conjugated ImmunoCAP (Thermo Fisher Diagnostic Co.,
Tokyo, Japan). The “Total” column provides the mean age (years) and standard
deviation, M/F ratio, and percentages (%) for urticaria, anaphylaxis, and positivity
(%) for IgE antibodies to red meat and o-Gal.
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of anaphylaxis (11). Flounder is a dietary staple in Korea,
Northern Europe, and Russia, as well as Japan. Further-
more, with the globalization of fusion cuisine, flounder
roe consumption may increase worldwide, increasing
anaphylaxis risks in o-Gal patients. These cases under-
score the importance of thorough dietary histories and
increased awareness of potential allergens in globally
popular cuisines like Japanese food.

Right-eyed flounders (Hippoglossoides dubius) are
distinct from left-eyed ones (Paralichthys olivaceus).
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