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Immediate-onset anaphylaxis of Bacillus subtilis-fermented

soybeans (natto)

Dear Editor,
| read the Letter to the Editor entitled “Involvement of poly
(y-glutamic acid) as an allergen in late-onset anaphylaxis due to
fermented soybeans (natto)” by Inomata et al.’ with interest.
Natto is a traditional Japanese preserved food made by fer-
menting soy beans with Bacillus subtilis natto, a type of hay
bacillus. In recent years, there have been increasing opportuni-
ties to consume natto throughout the world, due to the boom in
health foods and Japanese foods. Unlike ordinary food aller-
gies, natto anaphylaxis is distinguished by symptoms that
appear with a delay of 5-12 h after ingesting natto."™ To our
knowledge, we report the first case of immediate-onset anaphy-
laxis in which symptoms appeared 30 min after ingesting natto.
The patient was a 72-year-old woman who had ingested
natto. Thirty minutes later, she developed urticaria with intense
itching over the entire body, epigastralgia and nausea. Upon
arrival at the hospital, hypotension and decreased oxygen sat-
uration were observed, and a diagnosis of shock was made.
She was treated with an i.m. injection of adrenaline and an i.v.
injection of hydrocortisone sodium succinate, which relieved
the symptoms. Her medical history included gastric ulcer and
anaphylactic shock after p.o. administration of scopolamine
butylbromide. She had suffered from a stomachache due to a
gastric ulcer for a year. A blood test showed that antigen-
specific immunoglobulin E was negative for soybeans. Prick
test results were found to be positive for natto, viscous mate-
rial and poly-y-glutamic acid (PGA; 0.1 and 1 mg/mL) (Fig. 1),
and negative for B. subtilis natto and soybeans. These findings
led to a diagnosis of anaphylactic shock due to PGA in natto.
Subsequent avoidance of ingestion of natto and other foods
containing PGA has not resulted in recurrence of symptoms.
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Figure 1. Prick test reactions to poly-y-glutamic acid (0.1 and
1 mg/mL), histamine and saline.

Poly-y-glutamic acid is a viscous material produced during
the natto fermentation process, and a macromolecular polymer
with a molecular weight of 100-1000 kDa. PGA consists of
D- and L-glutamic acid units connected by amide linkages
between a-amino and y-carboxylic acid groups.® The patient’s
medical history included anaphylactic shock after administra-
tion of scopolamine butylbromide. This drug has the structure
of the butyl group, which is similar to that of glutamic acid,
implying that cross-reactions between PGA and scopolamine
butylbromide may occur. The hypothesized mechanism of late-
onset anaphylaxis to fermented soybeans is delayed absorp-
tion or release into the bowel. In this case, the symptoms
appeared 30 min after ingesting natto. It has been reported
that epithelial damage of the digestive organs is associated
with abnormal intestinal permeability.® Therefore, in our case,
the inflammation of the digestive organs might have affected
absorption of PGA although the precise mechanisms are not
clear. Therefore, it is necessary to consider the possibility of
not only delayed-onset, but also immediate-onset natto allergy.
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