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Letter to Editor

A thoughtful editorial previously published in Cancer Studies and
Therapeutics pondered the question of “What is the Main Cause of
Cancer?’ [1]. Certainly there are no simple answers.

Perhaps a study by Poutahidis et al (2015) [2] provides some
clues to this ‘What Causes Cancer?’ enigma. Their studies in animal
models revealed multigenerational cancer phenomena that were
transplantable using fecal microbiota alone. These findings raise the
possibility that disrupted microbiota, arising from societal practices
such as refined diets or antibiotics during earlier generations, may
have carcinogenic consequences in subsequent generations. The
authors postulated that detrimental microbial effects in utero and
during infancy lead to a dysregulated host immune system featuring
premature thymic involution, possibly via epigenetic mechanisms.
Under these immune-suppressed conditions, future infant mucosal
surfaces become more permeable to environmental threats including
sepsis [3]. Extrapolating across generations, microbiota may function
as part of a quorum sensing mechanism ultimately influencing host
immune and hormonal homeostasis, thus altering cancer susceptibility
of progeny animals [4]. In those studies, grandchildren of mice
consuming ‘fast food’ diets were at high risk to develop cancer at a
young age, even without other predisposing genetic or environmental
risks.

These intriguing data are supported by other findings suggesting
that bacteria should be on our ‘What Causes Cancer?’ radar screen [5-
7]. Firstly, direct evidence exists in humans with Helicobacter pylori
infection and inflammation-associated gastric cancer [8]. Likewise, in
the lower bowel, infection with a related microbe H. hepaticus leads
to inflammation-associated colon and mammary tumors in mice
[9, 10]. Further, certain pathogenic Escherichia coli organisms are
shown to cause DNA damage in gut epithelia [6], and even to invade
the bloodstream and extra-intestinal tissues. Indeed, E. coli has been
implicated in mastitis and breast cancer in women [11], whereas
Lactobacillus sp apparently inhibits mammary cancer development
[12]. This raises the possibility that certain microbiota serve as
invisible mutagens or guardians that help to explain the enigma.

And there’s more. Many studies have now shown that cancer-
fighting capacity of our immune system can be mobilized or inhibited
by our gut bacteria [10, 13-15]. Animal model systems mimicking
complex cancer processes in human subjects reveal that microbes
indirectly modulate tissue injury repair capacity and risk for tumor
development and progression [3, 7, 9, 13-17]. For example, Poutahidis
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etal (2013) found that microbe therapy in mice led to proficient wound
repair occurring twice-as-fast as in untreated controls [16]. Another
study by Varian et al (2016) showed that microbe monotherapy
was sufficient to increase thymus gland size, inhibit intestinal
polyp formation, and increase lifespan in mouse models [18]. The
proposed immune mechanisms involved microbial up-regulation
of transcription factor Forkhead box protein N1 (FoxN1), the protein
that is entirely lacking in athymic nude mice rendering them without T
lymphocytes and as a result highly permissive to cancer growth [18, 19].

This leads us back to the original question of ‘What causes Cancer?’
The original author posited that for a theory of to be widely accepted,
the answer should explain the striking differences in cancer risk by age
and among tissues [1]. We should at least consider the possibility that
our modernized lifestyle practices using antibiotics, Caesarian births,
and refined diets have depleted valuable diversity and beneficial
organisms in our microbiome with carcinogenic consequences to
future generations. After all, oral supplementation with a model
organism Lactobacillus reuteri, once believed to be widespread in
humans but now dwindling to <4% of people worldwide [4], was
sufficient to rescue multigenerational health impairments in infant
mice [2, 20].

Further research is needed to better understand the roles of
microbiota among the many possibilities for “What is the Main Cause
of Cancer?. However, based on existing data, opportunities abound
for engineering diets and microbe cocktails to reinforce host balance
and extinguish cancer for generations to come.
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