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Abstract
There are many types of cancer treatments. The types of treatment that you receive will depend on the type of cancer you have and how
advanced it is. In this article, the mechanism of low-level laser in killing cancer cells and how this treatment effects on the patient’s immune cells;
and natural killer cells injected in immunotherapy are investigated to evaluate the simultaneous effect of these two treatments. Our opinion is that
despite the effect of PBM on growth and proliferation, melatonin is produced through the activation of NF-kB through the mitochondrial pathway,
which is produced more rapidly by suppressing NF-kB and leads to apoptosis of cancer cells. On the other hand, the effect of melatonin on injected
NK cells makes the treatment more effective.
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Expert Opinion
PBM affects the thymus, liver and stem cells in these areas,
causing the production and proliferation of more stem cells [1].
PBM may also cause more injected NK cells to proliferate and
more NK cells to penetrate the tumor environment. Another
hypothesis is that PBM prepares the tumor environment for more
efficient NK cell function. In the ion channel pathway, because ion
channels are photoreceptors, the effect of PBM on membranes
and ion channels, in addition to the effect on cell apoptosis, which
prevents tumor growth, may lead to greater uptake of NK cells by
cancerous cells and increase tumor permeability to immune cells,
including injected NK cells [2-4]. In Melatonin and PI3K pathways,

because melatonin suppresses the PI3K pathway, it prevents cell
proliferation and induces cell apoptosis. Because the PI3K pathway
requires many receptors to be activated, another hypothesis is that
PBM on channels, alpha protein helix, inhibitory effect on PI3k
amplitude catalyst may not be maintained by receptor adaptation
change, and signaling cascade may not be initiated [1,5]. It has been
hypothesized that the rapid production of melatonin is due to the
faster uptake of ATP in damaged cells. In addition, if melatonin
production by this pathway occurs faster than activation of the
tyrosine kinase receptor pathway, melatonin suppresses NF-KB,
while lasers activate NF-KB from other pathways, eventually
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leading to apoptosis of cancer cells. Therefore, it is assumed that
because the type of malignant cell is different from the benign cell,
the type and level of agents will be different. Therefore, the uptake
of PBM by the cell and the induction pathways will also be different.

PBM and NK Cells, a Synergistic Combination

NK treatment with cytokines such as IL- 2 or with histamine
has a better therapeutic effect. Here PBM eventually produces
stimulatory cytokines from different pathways. On the other
hand, the production of melatonin with an inhibitory effect on
inhibitory factors contributes to the better effect of NK cells. The
IL-2 produced by PBM will increase the number of NK cells. In
fact, PBM has a therapeutic effect due to a combination of different
factors. Another hypothesis in this combination therapy is the
effect of PBM on cell membranes and receptors [6]. Therefore, it
is hypothesized that this change in calcium concentration and
membrane permeability may affect the permeability, function, as
well as the production of more NK cells than primary stem cells.
Therefore, PBM will be introduced as a therapeutic combination
with NK because it increases cell proliferation through the stem
cell pathway. On the other hand, it activates NK stimulants such
as cytokines and suppresses inhibitory factors through various
pathways. In addition, the effect of the laser on the cell alone
causes apoptosis and prevents cell proliferation. Some of the
factors produced, especially melatonin with rapid production in
mitochondria, help increase the proliferation of natural killer cells

and apoptosis of cancer cells by acting in different ways. Another
hypothesis in this combination therapy is the effect of PBM on cell
membranes and receptors. PBM can increase the availability of NK
cell activating receptors to make NK cells perform better. In PBM
studies contradictory results have been reported. It is hoped that by
completing the effective laser protocol and more accurate results,
we will achieve more effective treatment combinations for cancer.
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