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A myo-inositol diet for lung cancer prevention and beyond
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Lung cancer is the deadliest among all the types of human
cancer, causing approximately 160,000 cancer related
deaths per year in the United States (1). The survival rate
of patients diagnosed with lung cancer is poor, with an
80% mortality rate within a year of diagnosis. The most
common type of lung cancer is non-small cell lung cancer
(NSCLC), which often harbors a mutation in either KRAS
(25%), EGFR (25%), or EML4-ALK (4%) (2). Despite the
increasing demand for drugs to treat lung cancer, efficient
anti-NSCLC treatments have not yet been developed.
Indeed, a targeted therapy for lung cancer patients carrying
a KRAS mutation is still unavailable. Recently, however,
antibody-based inhibitors for immune checkpoints are
showing an efficient survival benefit for lung cancer patients,
though they are too expensive for regular clinical use and
still present resistance with autoimmune responses (3).
Natural products from herbs, plants, foods, and their
constituents have been used in traditional medicine
to reduce disease incidence and adverse reactions to
drugs. For instance, inositol and its derivatives support
hormone utilization and improve mental health and female
fertility (4,5). A portion of previously known nutrients such
as beta-carotene and carotenoids, as well as vegetables and
fruits with high vitamin contents, can lower the risk of lung
cancer by reducing the levels of reactive oxygen species
and the detoxification of carcinogens (6,7). Curcumin
and ginger also show anti-tumorigenic effects through
disruption of the cell cycle and induction of apoptosis (8,9).
In many cases, one of the major pathways involved in lung

cancer, including AKT, NF-kB, MAPK, and STAT3, can
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be controlled by natural compounds with anti-tumorigenic
effects (10).

Myo-inositol is a carbocyclic sugar that is naturally
synthesized in some mammalian tissues from glucose and
can act as an insulin-mimetic, resulting in lowered post-
prandial blood glucose (11). There have been reports
on the benefits of the most abundant forms of inositol,
myo-inositol and inositol hexaphosphate, including anti-
tumorigenic properties, use as an adjuvant for conventional
chemotherapy, and as a nutrient promoting psychological
health (5,12). In the August issue of the International fournal
of Cancer, a team led by Edwin Ostrin, of the University
of Texas MD Anderson Cancer Center, published their
findings on the cancer preventive function of mzyo-inositol
in KRAS mutation-induced lung tumorigenesis (13). The
authors used a mouse model that specifically expresses
mutant KRAS in the lung. Prior to the occurrence of evident
premalignant lesions in the lung, 4-week-old mice began
a diet including myo-inositol. This continued for 10 weeks
and was followed by a measure of the tumor burden.
Their results showed that the mzyo-inositol diet reduces the
tumor burden in the mutant KRAS-induced lung cancer
by up to 50% with no notable changes in body weight.
Myo-inositol reduced the expression of mutant KRAS,
while no significant change in the wild-type protein level
was detected. Previous studies in humans have shown
that KRAS activates the PI3K/AKT and MEK/ERK
pathways and that myo-inositol inhibits PI3K signaling in
patients (14,15). Thus, researchers from Ostrin’s group
predicted a similar downregulation of that signaling in mice
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fed myo-inositol, however, neither PI3K/AKT signaling
nor MEK/ERK signaling was affected by the myo-inositol
diet. These results suggest a possible preventive effect of
myo-inositol on mutant KRAS-driven lung cancer in mice,
though further investigation is required to determine why
pathways downstream from KRAS were not affected.

In a previous phase I clinical study in smokers in 2006,
Stephen Lam’s laboratory at the British Columbia Cancer
Agency and the University of British Columbia, Canada
showed that a daily dose of 18 g p.o. of myo-inositol for
3 months is safe with mild, if any, adverse effects. They
reported a significant reduction in blood pressure and a
regression of preexisting lesions in bronchial dysplasia (16).
This study also revealed an increase in hemoglobin and
complete response rate with a decrease in the progression
rate, although statistical significance was only reached for
the increase in hemoglobin level. These findings suggest
a possible therapeutic effect of myo-inositol, not only in
cancer and dysplasia but also in the circulatory system.

Ostrin’s lab found an increase in the number of M1-
like macrophages (CD45'F4/80"Ly6c MHCII") in
bronchoalveolar lavage fluid from mice on the mzyo-inositol
diet, but reported no changes in T cell infiltration or the
population of M2-like macrophages (CD45°F4/80 Ly6¢
CD206"). In addition, they detected increased IL-6 in
normal lungs and a significant reduction of IL-6 level in
the cancer bearing mice on the myo-inositol diet. The
progression of KRAS mutation-driven lung cancer can be
suppressed by a blockage of IL-6 (17,18). IL-6 has dual
functions in lung cancer, it can prevent the initiation but
promote the progression, and myo-inositol may have a
protective effect in both the initiation step, by increasing
IL-6 in normal lung tissue, and the progression step, by
decreasing IL-6 in lung cancer tissue, especially against
the KRAS mutant type cancer. A clinical study conducted
by Stephen Lam in 2016 revealed reduced IL-6 and PI3K
activity in patients treated with myo-inositol (15). This
reinforces Ostrin’s findings that a diet including myo-
inositol results in alterations of IL-6 levels, even though
PI3K activity was not changed in the KRAS mutant mice.

Currently, antibodies blocking immune-checkpoint
pathways have been changing the therapeutic paradigm in
several cancers, including lung cancer (19). Though there
is a tremendous enhancement of survival rate following
treatment with these inhibitors, many patients still suffer
from primary and secondary immune resistances that
render these treatments ineffective (20). Therefore, finding
compounds that enhance the anti-tumorigenic efficacy
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of immune-checkpoint inhibitors (ICIs) would increase
the number of positive patient outcomes. In one case, a
combination of IL-6 inhibitors with ICIs has shown a
reduction of hepatocellular carcinoma (21). Similar to the
IL-6 inhibitors, a mzyo-inositol-mediated reduction of IL-6
secretion from macrophages could potentiate the efficacy
of ICIs. Therefore, mzyo-inositol may protect and promote
therapeutic efficiency against KRAS mutation-driven lung
tumorigenesis through the regulation of IL-6 secretion
in synergy with ICIs and alterations in the macrophage
population present in the tumor microenvironment.

Myo-inositol is found in fruits, beans, grains, and nuts
and has been used for the treatment of several diseases,
including liver disease, depression, and neuropathy.
Ostrin’s study proposed an additional use for mzyo-inositol
in the prevention and treatment of lung cancer. Its anti-
tumorigenic effects might include a reduction of mutant
KRAS expression, a change in the tumor microenvironment
through the recruitment of polarized macrophages (M1-like)
to the tumor sites, and the regulation of IL-6 secretion.
However, there are still missing links to be solved, including
(D) the absence of changes in PI3K/AKT and ERK activity
despite the notable reduction of mutant KRAS expression,
(II) the mechanism of how myo-inositol promotes the
polarization of M1-like macrophages, and (III) whether
its preventive effect against KR4S mutant lung cancer in
mice can be recapitulated in humans. Therefore, many
follow-up studies are required to reveal the mode-of-action
mechanisms of myo-inositol and its potential role in both
the prevention and treatment of lung cancer.
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