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Abstract

This paper presents a hypothesis that commercially available
natto in which fermentation has been artificially halted through
the addition of trehalose ("underfermented natto") is not the
health food consumers believe it to be, but rather a risk food
harboring quadruple carcinogenesis promotion pathways.

Pathway 1: Lectin-mediated gastrointestinal mucosal
damage. Soybean lectin (SBA), which is normally degraded
during complete fermentation by proteases produced by Bacillus
subtilis var. natto, remains at high concentrations in
underfermented natto. Residual lectin binds to tight junction
proteins in the gastrointestinal epithelium, physically disrupting
the mucosal barrier. Habitual consumption results in chronic



inflammation of the gastrointestinal mucosa, establishing a
precancerous microenvironment through sustained production of
reactive oxygen species and inflammatory cytokines.

Pathway 2: Systemic circulation of lectin and organ-specific
inflammation. Lectin that penetrates the compromised mucosal
barrier enters the bloodstream and circulates systemically. As a
glycan-binding protein with specificity for N-acetyl-D-
galactosamine, circulating lectin adheres to vascular endothelial
cells in organs presenting compatible glycan patterns. Lectin
accumulation in coronary arteries may initiate atherosclerotic
inflammation; in hepatic sinusoids, hepatic inflammation
resembling chronic hepatitis; in pancreatic microvasculature,
chronic pancreatitis progressing to pancreatic carcinoma; and at
the blood-brain barrier, neuroinflammation associated with
neurodegenerative diseases. Individual variation in organ-
specific lectin accumulation may be determined by methylation
cycle gene polymorphisms affecting endothelial glycan
expression patterns.

Pathway 3: Trehalose metabolic residues and pathogenic
bacterial proliferation. Trehalose added to halt fermentation
enters the gastrointestinal tract alongside residual lectin. Collins
et al. (Nature, 2018) demonstrated that dietary trehalose
enhances virulence of epidemic Clostridium difficile strains
RTO027 and RTO78, which have acquired metabolic pathways
enabling low-concentration trehalose utilization. C. difficile toxins
A and B destroy intestinal epithelial cells by disrupting the actin
cytoskeleton, creating a second independent mechanism of
mucosal destruction that operates simultaneously with lectin-
mediated tight junction disruption. The superposition of these two
mucosal destruction pathways accelerates tissue damage
beyond simple additive effects.



Pathway 4: Synergistic interaction between lectin and
Helicobacter pylori. Lectin-mediated disruption of gastric
mucosal tight junctions facilitates deep invasion by H. pylori
beyond its normal surface colonization pattern. Lectin binding to
mucosal glycans may competitively displace H. pylori from its
usual adhesion sites, causing bacterial dissemination across
broader mucosal areas. Lectin-induced immune activation
superimposed on H. pylori-driven chronic inflammation amplifies
inflammatory intensity, accelerating progression toward gastric
carcinoma. This synergy is particularly concerning in the
Japanese middle-aged and elderly population, which exhibits
both high H. pylori infection rates and high habitual natto
consumption.

These four pathways are not independently activated but are
simultaneously triggered by ingestion of a single food product
and mutually amplify one another. Pathway 1 creates the
precondition for Pathway 2; Pathway 3 accelerates the mucosal
damage initiated by Pathway 1; Pathway 4 expands infection
under conditions established by Pathway 1. This cascading
amplification structure renders the risk of underfermented natto
qualitatively greater than the sum of individual risk factors.

Despite these risks, current food labeling regulations in Japan
contain no standards for natto fermentation degree, and existing
epidemiological studies treat "natto" as a homogeneous food
category, omitting fermentation degree as a variable. This paper
identifies a critical blind spot spanning food science, oncology,
and epidemiology, and proposes legislative establishment of
fermentation degree standards and redesign of epidemiological
research protocols.
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