Metformin and cancer

Doses, mechanisms and the dandelion and hormetic phenomena
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n the ea.l'l)-r 1970s, Professor Vladimir

Dilman originally developed the idea
that antidiabetic biguanides may be
Prﬂmising as gempl'olectors al‘ld antica.ll‘
cer drugs (“metabolic rehabilitation”).
In the early 2000s, Anisimov’s experi—
ments revealed that chronic treatment of
female ll'ansgenic HER?.-I’}MTJ mice with
metformin significantly reduced the inci-
den.ce al‘ld Siu CFF maml‘l‘lal’}' al:lenocal’cj-
nomas and increased the mean latency
of the tumors. Epidemiological studies
have confirmed that metformin, but not
other anti-diabetic drugs, significantly
]'el:ll.lces cancer il‘lcil:lence and impmes
cancer patients’ survival in type 2 diabet-
ics. A‘ pl’esent, Pioneel' wﬂrk by Dilmaﬂ
& Anisimov at the Petrov Institute of
Oncology (St. Petersburg, Russia) is
preclinical studies using human tumor-
derived l:l.llll.ll'ed cancer cells and ani‘
mal models. We herein critically review
l'll:lw th.e amidiabetic l:ll'l.lg ﬂ].etfo]'miﬂ is
getting reset to metabolically fight can-
cer. Ol.ll' current Pmeption is that mert-
formin may constitute a novel “hybrid
both the long-lasting effects of anti-
bodies—by persistently lowering levels
of blood insulin and glucose—and the
immediate potency of a cancer cell-tar-
geting lTlD]eCular agent—by SuPPresS'
ing the pivotal AMPK/mTOR/S56K1
axjs al‘ld Several Pmteil‘l kinases at once,
including tyrosine kinase receptors such
as HER1 and HER2-. In this scenario,
we discuss the re]e“ﬂ.ce l)f metformiﬂ
doses in pre-clinical models regard-
iﬂg l'l'letfol'l'l'lil‘l's mEC.l:lal'liSl‘l‘ls l)f a.CtiDn
in clinical settings. We examine recent
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l.al'ldl'l'lal'lc Stl.ldies d.emonstra.tiﬂg met-
formin’s ability to specifically target the
Canc.er‘-initiating stem Cells l:ﬂ:lm which
tumor cells develop, thereby preventing
cancer relapse when used in combination
with cytotoxic chemotherapy (dandelion
hypothesis). We present the notion that,
b}" actil'lg asan efﬁ.ciem Calol'ic restrictiﬂn
mimetic, metformin enhanced intrinsic
CaPaCit}r Df l'l'litl}tica“y CDmPetent Cells o
selfmaintenance and repair (hormesis)
might trigger counterintuitive detrimen-
tal effects. Ongoing chemopreventive,
neoadjuvant and adjuvant trials should
d.ef'll'litel}r estal}lish wl'lelhel’ l'l'letfol'm—
in’s ability to kill the “dandelion root”
beﬂeath the “Cancer Soil” ll.ke.l}' Exceed.s
metformin-related dangers of hormesis.

w: all kﬂow l‘l‘lcl‘t arc btncﬁts to imPrDV‘
ing cancer patients’ lifestyles through ber-
er dict aﬂd morc Cxcfcisc. Bcsidcs C{:&Cts
on gualiy of life, healthy lifestyle inter-
Vcﬂtioﬂs, Cf&cts on canccr Paticﬂts might
be also viewed in terms of grantity of life.
This assumptioﬂ b'ccomcs aPParcnt w}lcn
considering that essential hallmarks of
cancer discm (c‘g.‘. uncontfcllcd PrOIiF'
eration) are intertwined with an altered
tumor cell-intrinsic metabolism, eitherasa
coﬂscqucncc or as Caust.1 In this -Sccﬂario‘
the implementation of caloric/dictary
rcstriction (Lc.. uﬂdcr‘ﬂutritioﬂ with'
out malnutrition) should be expected to
dircctl'v rcgulal'c &C\'cral Factors intimal‘dy
implicated in the molecular biology of
cancer Itself. Yer, we should be consclous
that implcmcntation OF IiFCSt}-'lC intcrvcﬂ_
tions aimed to significantly disrupt signal-
Iing Pathwa}m andl'lof cﬂcrg}f Fﬂctﬂrics that
account for metabolic reprogramming of
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