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ABSTRACT

Colorectal cancer is the third most prevalent cancer and the second most frequent
cause of cancer-related death in the world. Surgical resection of the primary tumor is the
central aspect of the current multiple modes of treatment and has been associated with
better prognosis. The process of surgery, including anesthetic regimens, has increasingly
been recognized to affect colon cancer recurrence and metastasis. Both retrospective
clinical studies and laboratory studies have reported that colon cancer cells are inhibited
by some local anesthetics. However, the application of local anesthetics in colon cancer
treatment is limited by our understanding of the mechanisms underlying their effects on
cancer biology. Local anesthetics have been proved to preferentially inhibit cancer stem
cells which imply that local anesthetics target colon cancer stem cell to suppress cancer
progressing. Here this paper will review and propose several potential studies, including
using colon cancer cell lines and animal models to test the effect of local anesthetics on
population, viability, and migration of colon cancer stem-like cell, and screen and search

for potential molecular targets underlying these effects.

Mini Review

Colorectal cancer is the third most prevalent cancer and
the second most frequent cause of cancer-related death in the
world., Surgical resection of the primary tumor is the central
aspect of the current multiple modes of treatment and has been
associated with better prognosis. However, metastasis is the
dominant cause of death in patients with colon cancer. On top
of cell migration, chemokines have been implicated in additional
aspects of malignant transformation, such as proliferation, survival,
and angiogenesis. The process of surgery, including anesthetic
regimens, has increasingly been recognized to affect colon cancer
recurrence and metastasis. Retrospective clinical studies have
suggested that the use of regional anesthesia leads to improved
patient outcomes., Laboratory studies have reported that colon
cancer cells are inhibited by some local anesthetics. However,
the application of local anesthetics in colon cancer treatment
is limited by our understanding of the mechanisms underlying
their effects on cancer biology. Emerging evidence has indicated
a subpopulation of stem-like cells within tumors, known as CSCs,
which contribute to cancer treatment failure and cancer relapse. ,

The cancer stem cell hypothesis is rising to be an attractive cellular
mechanism that proposes a hierarchical organization within the
colon tumor bulk and justifies the functional heterogeneity of solid
tumors responsible for the aggressive nature of the malignancy and
therapeutic refractoriness [1-10].

Amide-linked local anesthetics, lidocaine, ropivacaine, and
bupivacaine, have been proved to preferentially inhibit colony
formation and self-renewal of cancer stem cells. A recent study
also showed that local anesthetics inhibit colon cancer not through
inducing apoptosis or damaging the cell (cytotoxicity) but through
arresting cell proliferation cycle. These conclusions imply thatlocal
anesthetics target colon cancer stem-like cell to suppress cancer
progressing. We aim to determine the effect of local anesthetics on
population, viability, and migration of colon cancer stem-like cell,
and screen and search for potential molecular targets underlying
these effects. The information about their potency and efficacy
against colon cancer stem-like cells and the potential targets would
help explain the mechanism of effect of regional anesthesia on

colon cancer [11-24].
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Hypothesis and Potential Research in This Field

a) Here, based on previous knowledge and studies, this
review proposed a hypothesis that local anesthetics target
colon cancer stem cell to suppress cancer progressing. There
are several aspects that can be explored: To explore the effects
of local anesthetics on colon cancer stem-like cells.

b)  To explore the effects of local anesthetics on colon cancer
stem-like cell in a murine cancer model.

c) Toexplore the effects of local anesthetics on the stem-like
cell population in clinical colon cancer tissue.

d) To explore the potential stemness-correlate molecular

mechanism underlying the effect.

Potential Available Methods and Strategies

This review proposed several potential available Methods and

strategies.

The Sorting of Stem-Like Cell Subpopulation

Immuno-magnetic cell sorting of stem cell subpopulation
will be used. Human colorectal carcinoma cell lines HCT116,
SW480 and HT29 will be exposed to FITC-conjugated anti-CD44,
anti-ALDH, and anti-LGR5 antibody, and further labeled with
dextran-coated magnetic nanoparticles using bispecific Tetrameric
Antibody Complexes (TAC). These cells will be subjected to immuno-
magnetic cell separation and CD44+, ALDH+, and LGR5+ cells will
be identified as cancer stem cells. Sphere culture will also be used
as another method to extract cancer stem-like cells. Cells will be
cultured in ultralow attachment plates and the sphere passage cells
will be identified as cancer stem cells.

The Effects of Local Anesthetics on Colon Cancer Stem-
Like Cell

The colon cancer cell lines and cancer stem-like cell line (sorted
cancer cell line derived cells) will be used to test the effects of
local amide-linked local anesthetics (lidocaine, ropivacaine, and
bupivacaine). Local anesthetics have a wide range of uses in clinical
practice and their plasma concentrations can vary widely and the
peak plasma concentrations ranging between 1 and 3uM.,, Clinically
relevant concentrations will be used to treat the cell. 1, 2, 4, 12, 24,
48, and 72h will be set as treatment time. Cell viability, migration,
invasion, and adhesion of cell lines will be determined using MTT,
Cell Cytotoxicity Assay Kit, apoptosis ELISA Kit, Flow Cytometry,
wound healing, trans well, matrices assay, colony-forming assay,
trypsin detaching assay, etc. Self-renewal ability of cell lines will be
determined using serial replating assays. The population of cancer
stem-like cells in HCT116 and HT29 will be determined by cancer
stem cell markers stain using the Immunohistochemistry and Flow
Cytometry method.

The Effects of Local Anesthetics on Colon Cancer Stem-

Like Cell in A Murine Colon Cancer Model

Immunodeficient NSG mouse model with implantation of green
fluorescent protein-labeled colon cancer cells (HT29) and cancer
stem-like cells (HT29 sorted by the method described previously)
will be used. In the long-term treatment group, the primary tumor
will be treated with clinically relevant concentration local perfusion
of local anesthetics per day, while in the short-term treatment
group, the animals will only be treated during the surgery. Tumor
development will be monitored through longitudinal magnetic
resonance imaging-based morphometric analysis and survival.
Established serum markers of tumor spread will be measured
serially and circulating tumor cells will be detected via fluorescence
measurements. The primary tumor will be excised and collected
after four weeks and the primary recurrent tumor and metastatic
tissue (lung, brain, bone, etc.) will be collected. The population
of cancer stem-like cell and in tumor and metastatic tissue will
be determined by markers stain using Immunohistochemistry
method.

The Effects of Local Anesthetics on The Stem-Like Cell
Population in Clinical Colon Cancer Tissue

To determine whether local anesthetics can decrease colon
cancer stem-like cell population in cancer tissue from patients, the
colon cancer tissues with complete clinical pathological data will
be collected from patients with and without lidocaine treatment.
The Paraffin-embedded tissue microarray was constructed and the
cancer stem-like cell population in cancer tissue will be determined
by cancer stem cell markers, (CD44+, CD24-/low, ALDH+ and

LGR5+) stain using the Immunohistochemistry method.

The Effect of Local Anesthetics on Stemness-Correlate
Molecular Features

The colon cancer cell lines and cancer stem-like cell line
will be treated with local anesthetics. Total protein and total
RNA of cells will be extracted, and proteomic analysis and gene
array method will be used to screen altered protein and gene
expression. QPCR, Immunofluorescence stain, Western blot, and
Immunohistochemistry methods will be used to confirm the results.
Gene-knock-out method will be used to test the potential targets of
local anesthetics involved in stemness-correlate signal.

Conclusion

This study hopes to emerge with a detailed clarification of the
effect of local anesthetics on population, viability, and migration
of colon cancer stem-like cell and specific molecular targets
underlying these effects, and in turn, deepen our understanding
of local anesthetics in colon cancer treatments. Here, this review
proposed that
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a) Colon cancer stem-like cells will be identified and sorted
out of colon cancer cell lines.

b) Local anesthetics can suppress viability, migration,
invasion, and adhesion more in colon cancer stem-like cell line
than in colon cancer cell lines. The population of colon cancer
stem-like cell in colon cancer cell lines will decrease after

treating with local anesthetics.

c)  The population of colon cancer stem-like cell in tumor
and metastatic tissue will decrease and cancer progression will

be suppressed in local anesthetics treatment groups.

d) The tumor tissue from patients with local anesthetics
treatment has less cancer stem-like cells.

e) Several targets of Local anesthetics will be identified.
Advantageous molecular targets of stemness will be suppressed
and disadvantageous targets of stemness will be promoted in
colon cancer cells. Knocking out/down these targets can block

the effects of the local anesthetics.
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