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Abstract

A hypothesis is postulated that attaching intermittent fasting and cold short-term hydrotherapy at 18 °C to the radiotherapy treatment can
upraise its effectiveness. It was elaborated based on the well-known impacts of the two naturopathic arms on stimulating both metabolic and
antioxidant systems against both cancer developing and damages provoked by ionizing radiations on normal tissues. This hypothesis can be easy
tested clinically on patients suffering from cancer diseases and doesn’t seem to generate potential common or rare side effects on patients which

are subject of radiotherapy treatment.
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Background

The radiotherapy constitutes beside surgery and
chemotherapy the three major cancer therapeutic arms, it is
utilized for treating patient with cancer diseases by mean of
ionizing radiations which have heavily biological effects on
both cancerous and normal cells, indistinguishably. Thus, the
employ of ionizing radiations for treating of cancer diseases
absolutely conduct to exposing the surrounding normal
tissues. lonizing radiations used in radiotherapy can surely
induce potential damage on all kind of human tissues without
exception. Indepthly, the propagated damage manifested on the
DNA infliction of cells which may occur either directly or either
indirectly. Directly means, that the DNA strand of cells breaks
as response to direct energy deposition of ejected electrons,
whereas indirectly means that the ejected electrons react with
water molecules, as result the water molecules will be dissociated
in response to the ionizing radiations, this phenomena is knows
as water radiolysis, consequently a powerful free radicals with
highest reactivity will be created namely hydroxyl (OH.) and
hydrogen (H.) radicals, these radicals are themselves chemically
reactive, and in turn will be recombined to produce a series of
highly reactive combinations known as reactive oxygen species
(ROS) such as superoxide (¢07?) and hydrogen peroxide (H,02).
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These ROS will induce a potential oxidative damage on biological
macromolecules such proteins, lipids and DNA, causing fatal
lesions in cell that contribute to carcinogenesis. Fortunately, the
human body has a defense system of antioxidants (superoxide
dismutase and gluthatione) delivering some proteins to prevent
oxidative damage generated by reactive oxygen species.

Go more in depth, cellular components within cells of human
tissues use oxygen in combination with other molecules to
generate energy needed to run a lot of biochemical processes.
During the executing of energy generation process, the nutrients
supplied by the food are burned with oxygen to release energy,
reactive oxygen species are created which play an important
role in cell signaling provided that they remain in friendly
concentrations. However, when they became much concentrated,
as may occur as a result of exposing to ionizing radiations,
they may enter in direct contact with cellular components
such as DNA, proteins, and lipids, by themselves, they become
particularly toxic and they can provoke the risk of second cancer
knows as radiation-induced cancer.

Against these hurtful side effects of radiotherapy on
health tissues, the radiotherapy must be coupled with others
therapeutic arms in aim to upraise its effectiveness. After a
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depth review of a large number of scientific papers concerning
the subject of relationship between cancer and natural medicine
therapeutic arms, we have found that the intermittent fasting
and cold hydrotherapy may be the preferential choices. Despite
biological effects induced by the two above therapeutic arms
that are almost well identified, the invoked mechanisms are not
studied well nor well-understood, further researches must be
carried out in aim to decode these mechanisms.

To the best of our knowledge this is the first hypothesis that
suggest to investigate clinically, both the Islamic fasting and the
short-term cold hydrotherapy for elevating the effectiveness of
radiotherapy treatment. The idea of using intermittent fasting
like Ramadan was inspired from its clinical application on cancer
chemotherapy treatment, which has been studied in some
papers [1-5]. We present a detailed impact of both intermittent
fasting and cold hydrotherapy on skipping development of
cancer cells and on protecting surrounding health cells from a
scientific point of view.

Hypothesis

Attaching Ramadan fasting and Cold hydrotherapy to the
radiotherapy treatment might protects healthy cells against
side effects of radiotherapy treatment and makes cancerous
and precancerous cells more vulnerable to it, consequently it
may increase its effectiveness. This hypothesis suggests in the
one hand that patients need to get a short-term cold exposure
at 18 °C delivered by a shower sprinkler at average flow rate of
3 gallons per minute (gpm), the exposure time need to be five
minute just after and before each radiotherapy treatment sitting.
In the other hand the treatment sittings need to be performed
just after two hours before sunset where the glucose level will
be at its lowest value.

Evaluation of the Hypothesis

The present hypothesis is supported by a set of scientific-
based evidences retrieved from a number of scientific papers.
Indeed, starting with Ramadan fasting arm, it seems to sensitize
tumor cells and increase the outcome of radiation therapy
[6] and it may induce brutal physiological changes that may
conduct to chromatin remodeling [7] and metabolic pathways
reprogramming [8,9]. In particular, Ramadan fasting may
considered as anticancer therapy and it has a lot of benefits
against others kind of intermittent fasting [1]. Leiper point
out in his paper [10] that no negative effects on health of fluid
restriction may appears during fasting in Ramadan. In their paper
[9], Longo & Mattson [9] claim that fasting has the potential for
applications in both cancer prevention and treatment. In other
papers [11,12], the Ramadan fasting seems to elevate the level of
antioxidant enzyme named glutathione. Indepthly and in more
detail, Ramadan fasting has potential positive effects on two
kind of cells, namely normal and cancerous cells. For cancerous
cells it may decrease levels and down-regulate activity of three
components who contribute to development of cancer diseases:

a) The insulin-like growth factor-1 (IGF-1), this hormone
contributes to the growth of cancerous tumors [13].

b) Insulin which enhances metabolic capacities of cancer
cells [14].

c) Glucose which might fuel the growth of cancer. Ramadan
fasting has also a positive effects on the immune system,
particularly on natural killer cells and on the antioxidant system
participating the control of the growth of cancerous cells [15].
Regarding normal cells, Ramadan fasting might increase levels
of Insulin-like growth factor-binding protein (GFBP1) which
inhibits cancer cell invasion [16] as well as ketone bodies which
induce metabolic pathways reprogramming [17], this may
conduct to establish a protective environment for DNA cells
of health tissues thereby triggering normal cells to enter into
a protective mode, then may reduce oxidative damage and the
occurrence of carcinogenesis, and may also establish an hell
environment for precancerous and cancerous cells by optimizing
energy metabolism. Explicating more, during, Ramadan fasting
the level of glucose in the blood being lower, the ketogenesis
(production of ketone bodies from fatty tissues) takes place,
and the body uses ketone bodies as fuel instead of glucose. The
ketogenesis contributes to reprogramming energy metabolism
and changing the cellular signaling processes namely lipolysis
signaling (which provides energy-rich equivalents) and
autophagy signaling (which is a natural destructive mechanism
that disassembles dysfunctional cellular components).

Regarding cold hydrotherapy (CH) naturopathic treatment
modality, for many years, a hypothesis of impact of cold water
immersion preventing the occurrence of a wide variety of
diseases has been elaborated [18]. The CH is an easy way to
boost two of the most powerful natural antioxidant enzymes
manufactured by human body, namely glutathione and
superoxide dismutase (SOD) which play an essential role in
nuclear function preservation and cell survival under oxidative
stress [19]. The first enzyme plays a multiple protective roles
in cells, including DNA synthesis and repair, cancerous cells
metabolism and immune system stimulating. Glutathione
antioxidant is a very simple molecule composed by three
anemic acids (cysteine, glycine and glutamine) and produced
naturally in all the time into human body. However, there are
many internal and external factors that contributing together in
decreasing its level, including the old age, eating habit, pollution
of the surrounding environment, virus infections and ionizing
radiations. In the liver, enzymes such as glutathione peroxidase
act as catalysts facilitating reactions that render toxins less
harmful [20]. Whereas, the second enzyme is responsible for
disarming the most dangerous free radicals that may produced
by ionizing radiations. Some recent literature describes the
effect of CH on SOD activity, It was found that this activity was
higher in volunteers who performing a cold water therapy
[21,22]. SOD prevents the formation of highly aggressive ROS
and convert superoxide to hydrogen peroxide which is then
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eliminated by glutathione peroxidase [23]. Mooventhan &
Nivethitha [24] reporting in their paper some of review relevant
articles on evidences effects of CH treatment on various systems
of the human body, other papers reported that it enables the
stimulation of metabolic system [25]. External use of water
doesn’t affects not only the exposed. It has immune-stimulating
effects, thus it can increased perspiration which may assist in
detoxification and it can also improve the circulation of the
blood and lymphatics. The CH of 18 °C has also a magnitude
effect on increasing the number and activities of three kind of
lymphocytes namely T, B and Natural killer (NK) cells which
is a unique kind of lymphocyte cell that are larger in size than
T and B lymphocytes and play critical roles in tumor immune
surveillance [26]. Since they have the potential to attack many
types virus-infected cells, the NK cells kill the disease cells
thereby emitting the perforin and granzyme proteins. CE may
also assists in increasing of activity and level of neutrophils [27],
which are the most plentiful of all white blood cells and play a
key role in the innate immune system.

Consequences of the Hypothesis and Discussion

The present hypothesis can be tested on a number of
voluntary patients which are the subject of radiotherapy
treatment. Thought this paper we have detailed some scientific-
based evidence of both Islamic fasting and cold hydrotherapy
in many systems of human body in particular, the immune and
metabolic systems. Knowing that these two natural treatment
arms seem to be unlikely to cause major clinical problems, a
clinical application of these two arms for radiotherapy treatment
may enhance its effectiveness.

The scientific evidence-based effects of the two naturopathic
treatment discussed in this paper are well documented. However
there is a fatal lack of evidences for the mechanism on how they
can carried out these effects; this is one of their limitations,
and further practical researches should be performed for
studying theses effects in cancer patients, decoding the invoked
mechanisms and given the relevance and importance of the
present hypothesis.
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