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Abstract
In ovarian cancer there is formation of tumor cells in ovarian tissues. Lysophosphatidic acid (LPA) motivated cell proliferation,
migration and endurance by acting on its cognate G-protein-coupled receptors. Lysophosphatidic acid (LPA), present in ascitic fluid,
motivates the enlargement of malignant ovarian tumors by raising the appearance of vascular endothelial growth factor (VEGF) in
ovarian cancer cells. Ovarian cancer cell progress is repressed by alendronate, a nitrogen containing biophosphate which attenuate
the establishment of Rho by blocking the mevalonate pathway.

Short Communication
Cancer is still one of the major problems found in medical
practice and in spite of clear advances in diagnosis and treatment,
it remains an important cause of suffering and death in human
and veterinary pathology. So there is a need to search for new
approaches and ideas in this field. As of January 1, 2014, there were
14.5 million estimated survivors of the 10 most prevalent cancer
sites among males and females in the United States [1]. One in four
Americans will die of cancer [2] in the next years. Prevention, early
diagnosis, surgery, radiotherapy, chemotherapy, immunotherapy
and targeted drugs have made substantial contributions, and
will continue to do so in the foreseeable future. But there is more
that can be done. Since cancer is a very complex disease, it is
reasonable to think that future solutions can only emerge from
very sophisticated and expensive research. However, we dare to
suggest that, right now, there are simple approaches that may be
quite useful as complementary treatments in the management of
cancer, just by re-positioning or repurposing, already approved
existing drugs. This is the central idea (re-purposing existing drugs
and associating them in a rational way), not as a core treatment of
cancer, but as a complementary one, that we will consider in this
article. As the burden of cancer keeps escalating worldwide, it is
of utmost importance that efforts not be limited to finding new
anticancer molecules at very high costs; they should also go into
researching existing molecules which are used for other purposes
and have shown anticancer activity. In certain cases of advanced

disease, after the failure of intensive conventional therapy,
complementary methods are the only remaining path.

Many cancer patients have initial success with surgery and
chemo radiotherapy, successes which may last for variable lengths
of time, only to find later that the cancer has become resistant to
treatment. So adding inexpensive and well tolerated generic drugs,
repurposed for the complementary treatment of cancer may, in
certain cases, reverse treatment resistance. These complementary
treatments may improve survival in cancer patients and even
permit a reduction in chemo radiotherapy doses. Re-purposed
drugs are drugs used in the treatment of diseases other than cancer,
but have shown interesting anti-cancer effects. The advantages
of re-purposed (or repositioned) drugs lay in the facts that they
are fully known, their adverse effects have been thoroughly
investigated, and they do not need expensive development and
testing, so that they can quickly be added to anti-cancer treatment
protocols. When repositioning an already-approved drug, there
is no need to conduct phase I and phase IIa clinical trials. This is
more likely to be the case for drugs being repurposed at similar
or lower dosage than the one that has already been approved by
regulatory agencies [3] For example, Astemizole is a potent secondgeneration antihistamine (histamine H-1 receptor antagonist) that
entered into medical practice in 1983. It was withdrawn from the
US market in 1999 due to possible cardiac toxicity. Subsequently,
it was identified as an inducer of cellular autophagy and cancer
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cell death in prostate cancer, acting synergistically with radiation.
Enantiomers of NSAIDs naproxen and ketorolac block Rac and
Cdc42 GTPase activation in response to growth factor stimulus and
downstream cellular responses blocking cell proliferation, growth,
and migration in xenograft models. These two NSAIDs are currently
under investigation for use in ovarian cancer. In certain cases we
have adequate knowledge about the anticancer activity of a drug,
but there are still unresolved difficulties with pharmacokinetics.
This is the case of curcumin which is not absorbed by the intestine
due to its very low solubility. Success stories in drug repurposing
for cancer are well known: for example thalidomide has been
successfully re-purposed for leprosy and multiple myeloma; vitamin
A derivatives (all trans retinoic acid) for promyelocytic leukemia
[4]; everolimus for renal cancer; antimalarials like chloroquine and
hydroxychloroquine against autophagy, etc.

The identification of possible anticancer candidates through
massive screening methods like quantitative high-throughput
screening or systematic repurposing screening in xenograft models
[2] or computational methods are useful tools, but these methods do
not avoid certain surprises in the in vivo setting when researchers
find that the identified compound only works as an anticancer agent
at toxic doses or is antagonistic to other chemotherapy drugs. This
means that identification is only a necessary first step that must be
followed by thorough and well designed experimental tests. When
we analyze the medical literature we can find a lot of research
concerning repurposed drugs for cancer, but little has come into
practice. So we hope that this article may encourage more phase II
medical trials and swiftly bring these drugs into everyday practice.
Nowadays, drug development is mainly going into targeted
therapies, but so far the results obtained have been modest or
disappointing on overall survival in patients with solid tumors;
side effects have been important and costs are excessively high
[5]. Of course, there are exceptions, and a few targeted treatments
have fully modified the outlook in certain tumors. This is the case
of sorafenib and sutnitinib in renal cancer or imatinib in chronic
myeloid leukemia. Cancer patients deserve that we use all the tools
at our disposal, from classical rational drug design to observations
in the laboratory, in the hospital, at the bedside and by the patients
themselves. Drug repurposing or repositioning consists in the use
of known drugs to treat a different disease from the one for which
they were originally designed [6]. A very interesting example of
a drug which is in the process of being repurposed is cariporide.
This drug is an inhibitor of NHE-1, the sodium-hydrogen exchanger
channel, that was held responsible for myocardial necrosis during
ischemia-reperfusion episodes [7]. After many years of clinical
trials it was concluded that cariporide did not provide the expected
results. The Guardian trial, with more than 11,000 patients with
unstable angina, failed to demonstrate any clinical benefit [8].
One very important finding that was overlooked in the Guardian
trial report was the safety of the drug which was mentioned in
the conclusions. Therefore, here we have a powerful inhibitor of
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NHE-1 channels, whose dosage and lack of toxicity have been fully
established, but it does not diminish the death toll of myocardial
infarction. NHE-1 channels play a very significant role in cancer by
creating intracellular alkaline and extracellular acidic environments
that are necessary for malignant development. Harguindey et
al. [9-10] tested cariporide for the treatment of cancer and they
achieved very encouraging results. Cariporide has not entered
clinical practice yet, but we are confident this will happen soon.
Another interesting example is the case of artemisinin derivatives.
The plant that is the source of these drugs, was used almost 2,000
years ago for the treatment of “fever” in China. In the 1970s it
was re-discovered as a potent anti-malarial drug and has entered
the clinical armamentarium as the number one medicine against
malarial infection in almost the entire world (with the exception
of the United States) [11]. Furthermore, artemisinin derivatives
show strong anti-cancer effects, which are currently being actively
researched. Sildenafil, the first drug discovered for the treatment
of male erectile dysfunction, has found a place in the treatment of
pulmonary hypertension. But, it seems that the history of sildenafil
does not finish there: it also exhibits anti-cancer effects.
Many other compounds, like topiramate, acetazolamide,
tolfenamic acid, metformin, orlistat, celecoxib, doxycycline,
tolfenamic acid, sylimarin, etc. are waiting to be “re-discovered” as
useful anti-cancer tools.

Sylimarin (sylibin) used for the treatment of toxic hepatic
disease, like the one produced by Amanita phalloides intoxication,
is a powerful down regulator of Stat3 [12]; NF-kB [13,14], Erb1
[15], induces down regulation of cyclin-dependent kinases and has
shown in vitro and in vivo anti-cancer effects in renal carcinoma
[16-18] and many other tumors [19-21]. Even though this seems
to be the description of a powerful anti-cancer agent, devoid of
toxicity, it has never been seriously tested on clinical grounds.
There are a few compounds that are extensively used as “nutritional
supplements”, but in certain cases these compounds have anticancer abilities that have not been fully exploited. This is the case
of evodiamine, dichloroacetate, genistein, quercetine, betulinic
acid, lipoic acid, sulphoraphane, vinpocetine, epigallocatechin, and
others. All these compounds deserve a little more attention. We also
have to mention nonconventional ways of delivering treatments,
specifically metronomic chemotherapy as opposed to the standard
maximum chemotherapeutic dose schemes. The objective of this
article is to call attention to the many other instruments that
oncologist could use besides the approved and fairly well known
standard treatments. We also encourage research and eventual
clinical trials with these repurposed drugs and nutraceuticals
because we are convinced that, at the end of the day, many of
them will become useful instruments. Almost all the approaches
and drugs mentioned here are compatible with the usual way of
dealing with cancer, that is the reason why we call this presentation
“complementary treatments”: they are not supposed to replace any
of the traditional approaches, but to increase their benefits.
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