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ancer is a devastating disease that suffered so

many lives and families throughout of the world,

and is becoming an increasing burden to our soci-
ety. Thanks to the advances in both basic cancer biology
and clinical diagnostic/therapeutic treatments, cancer
patients’ mortality has been significantly decreased in the
past decades. Specifically, recent breakthrough in cancer
immunology and immunotherapy has shed a bright light
for cancer patients to guide them to fight the cancer via
harnessing their own immune system, as some patients
even with advanced diseases showed long-term remission
and durable responses after immunotherapy. Although this
new cancer treatment can only benefit a subset of cancer
patients, it clearly suggests to us that patient’s immune
cells have the capability to fight against cancer. It is just
a matter of how to use them. As a peer-reviewed open
journal, the Journal of Oncology Research is dedicated to
publish most cutting edge research with a focus on how
cancer invades our immune system and how to develop
effective strategies to reverse this invasion. Journal of
Oncology Research aims to discover innovative methods,
theories and studies in Oncology by publishing original
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articles, case studies and comprehensive reviews. We
hope that Journal of Oncology Research will become an
important platform for our scientists to share their excit-
ing results and for our readers to seek fertile and reliable
source of information. We will look for research in the
following topics, but not limited:

1. Cancer Immunology and Immunotherapy

This topic will cover new basic molecular and cellular
mechanisms of interactions between tumor cells and im-
mune system; new therapeutic combinations to boost can-
cer immunotherapy; and new prognostic indicators.

2. Tumor-derived Exosomes

This topic will cover new findings in understanding how
tumor-derived exosomes interact with immune system,
tumor immunity, and tumor-associated fibroblasts.

3. Metastasis

This topic will include new findings in investigating novel
mechanisms of cancer metastasis including how tumor

DOL: https://doi.org/10.30564/jor.v1i1.634 1
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cells invade primary tissues, exit from circulation into
distant organs, and promote niche formation in metastatic
organs.

4. Microbiome and Cancer

This topic will cover the new investigations in under-
standing the role of microbiota in cancer progression and
therapeutic outcomes.

5. Cancer Nanotechnology

This topic will include new findings in using nanotechnol-

2 Distributed under creative commons license 4.0

ogy for early diagnosis, developing novel nanomedicines
for targeting and reprogramming suppressive immune
cells, and generating immunogenic cell death in combina-
tion with cancer immunotherapy.

6. Tumor Markers and Cancer Early Diagno-
sis

This topic will cover the identification of novel markers from
liquid biopsy including blood-based assessment of tumor-de-

rived and non-tumor derived exosomes to identify a molecu-
lar signature that can inform the disease status of cancer.

DOL: https://doi.org/10.30564/jor.v1i1.634
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1. Introduction

he presence of polycyclic aromatic hydrocar-
bons (PAHs) in the environment is a source of
concern for specialists in the field of organic
chemistry, biochemists, environmental chemists and
geochemists. Many PAHs are potent chemical carcin-
ogens . The deterioration of the environmental situa-
tion is associated with the increase in cancer incidence,
including colorectal cancer. There were approximately
1.4 million new cases of colorectal cancer in 2012,
making it the third and second most common cancer
globally among men and women, respectively .
AhR is an environmental response gene that me-
diates cellular responses to a variety of xenobiotic

*Corresponding Author:
Tolkunova Elena,

The Aryl hydrocarbon receptor (AhR) ligands exhibiting modulating ac-
tivity represents a new class of anticancer agents that can be directed to-
wards several tumors. We have examined AhR expression in human colon
cancer and adjacent non-tumor tissue. AhR expression level was about 2-7
times higher in tumor tissue samples than in the adjacent non-tumor sam-
ples (in 82% of all the samples). We were unable to find any increase of
ABCG2 expression on the level of the transcription, while the expression
of MDR2 was increased in half of the tumors compared to the levels of
expression in normal adjacent tissue. We have used FICZ as a potent high
affinity ligand of the AhR to calibrate the reporter cell line HEK293T-
AhR-luc as a potent high affinity ligand of the AhR. The concentration of
xenobiotic response element (XRE) ligands is higher, than in the blood
of healthy people in 86% of the patients. The proposed test system will
allow the use of the AhR ligand level as an additional diagnostic marker
in the treatment of colon cancer.

compounds that frequently function as AhR ligands.
The protein encoded by AhR is a ligand-activated he-
lix-loop-helix transcription factor involved in the reg-
ulation of biological responses to PAHs. The AhR that
is present in the non-active state is cytosolic. Before
ligand binding, AhR is sequestered in the cytoplasm;
upon ligand binding, this protein moves to the nucle-
us and stimulates transcription of target genes after
binding to specific DNA sequence elements known as
the xenobiotic response elements (XREs). XREs are
present in the regulatory region of target genes includ-
ing xenobiotic-metabolizing enzymes (XMEs) such as
members of cytochrome P450 family (CYP1A1, CY-
P1A2, CYP2B1 and UGT1A6)".

Immunostaining of normal intestinal tissue sections

Institute of Cytology of the Russian Academy of Science, 4 Tikhoretsky avenue, St-Petersburg, 194064, Russia;

E-mail: entolk62@mail.ru
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allows the localization of AhR in the stroma that con-
tains immune cells and lymphoid follicles, whereas in
the tumor tissue immunostaining was detected in both
stromal and tumor cells. Given that, it can be seen that
AhR expression is increased in tumor tissues. Entero-
cytes of the small intestine have a great ability to de-
toxify PAH, so that the epithelium of the small intestine
is the first barrier to the absorption of PAH. Barrier
function is provided by XME and efflux carriers that
transport metabolites from the cell. ATP-binding cas-
sette subfamily G member 2 (ABCG2) and P-glycopro-
tein (ABCB1/MDR2) is known for mediating the efflux
of conjugated metabolites of xenobiotics . ABCG2 is
a constitutively expressed ATP-binding cassette (ABC)
transporter that protects many tissues against xenobiot-
ic molecules.

In various cancers ABCG2 transporters are known
to produce multidrug resistance (MDR), thereby limit-
ing the clinical response to chemotherapy. They show
activity that changes the pharmacokinetics of the drugs
used and diminishes the effectiveness of their delivery
to tumor cells, causing the formation of multidrug re-
sistance. ABCG2 was also identified as a direct target
of AhR ", AhR abundantly expressed in many different
types of cancer. Thus, AhR pathway on one hand as-
sists in the eradication of PAHs, but, on the other hand,
the side effect of its activation is a certain decline of
treatment efficiency via the chemotherapeutic agent’s
efflux.

In recent years, the interest of human AHR research
has shifted to the study of the physiological functions
of AHR and immunity control *'”. Along with its in-
volvement in chemical protection, researchers are most
interested in its involvement in providing stem cell ho-

meostasis, as well as in modulating the immune system
[

The identification of tumorigenic cancer stem
cells (CSCs) in colorectal cancer and the mechanism
contributing to the formation of their qualities and the
maintenance of homeostasis requires additional study
and remains unidentified.

Significantly increasing the effectiveness of spheroid
formation, resistance to chemotherapy and the ability
to form tumor xenografts of choriocarcinoma cells after
activation of AhR by TCDD has been reported recently.
Expression of ABCG2 is also related to tumorigenic
CSC in several cancers. The possible role of AhR in
CSC quality maintenance is highly interesting to the
application of AhR as a marker of CSC and can be used
for creating a target drug.

Based on the studies in recent decades, researchers

4 Distributed under creative commons license 4.0

have come to understand the causal role of FCs in sev-
eral human diseases. The role of AhR as a diagnostic
marker and a possible therapeutic target in the treat-
ment of these pathologies is suggested '\

There are reporter constructions that allow to esti-
mate the activity of the main signaling pathways under
the control of the responsive elements to various nucle-
ar receptors by the level of the luciferase expression.
Although technically not a member of the Nuclear
Receptor superfamily, the AhR shares many of the
same attributes. To study the changes in AhR activity
we have decided to use XRE luciferase reporter. Our
reporter construct is similar to the plasmid from the
well-known chemically activated luciferase expression
(CALUX) system " that has been used for the rapid
and inexpensive detection and relative quantitation of
dioxin-like chemicals in a wide variety of sample ma-
trices. Although the Caco-2 adenocarcinoma cell line is
traditionally used as a model to study the intestinal epi-
thelium, we have decided to use HEK293 cells to make
a xenobiotic responsive cell line. The goal of our study
was to create a reporter cell line, which will make it
possible to estimate xenobiotic concentration in a se-
rum of colorectal cancer patients and in tumor tissue.
HEK293 cell line was used for transfection with the
reporter construct, which contained the luciferase gene
under control of a XRE repeated 6 times and a minimal
promotor. The level of Luc expression, measured in
the relative units, reflects the concentration of PAHs in
the culture media of reporter cells line. To calibrate the
reporter cell line we had used FICZ as a potent high af-
finity ligand of the AhR.

2. Materials and Methods

2.1 Cell Culture

Experiments were done with HEK293T cell line and
reporter cell line HEK293T-AhR-luc. The cells were
maintained in a DMEM medium (Biolot) with 10%
bovine embryonic serum (Gibco), penicillin and
streptomycin (Biolot). The cells that have reached the
monolayer were subcultured in the ratio of 1:3.

2.2 Tumor and Adjacent Mucosa Samples

Colon adenocarcinoma, adjacent normal tissue and
blood serum from 11 patients were used in experiments,
these patients were ranked according to the severity
and extent of the oncological process, according to the
clinico-morphological (TNM) classification (Table 1).
Also blood serum from healthy people was used.

DOL: https://doi.org/10.30564/jor.v1i1.410
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Table 1. Clinico-pathological characteristics of patients

Patient | Sex | Age TNM* Tumor localization
P1 F 67 pTisMNoMoG1 Transversum colon
p2 F 66 pTaNaMoG2 Transversum colon
P3 F 84 pTsMoMyG2 Transversum colon
P4 M [15] pTzMNaMoG1 Transversum colon
P5 M 70 pTzMaMyG2 Transversum colon

pTsMNoMoG2 Cecum
P6 F 68

pTzMN1MyG2 Transversum colon
P7 M 63 pTaMN1MyG2 Cecum
P2 M 66 pTzM1 MGz Transversum colon
P9 F 72 pTaMN1MyGa Transversum colon
P10 M 49 pTzN1M:G: (hepar) Transversum colon
P11 F 56 pTaN1M;G; (hepar) Transversum colon

Note: Main clinico-pathological information of patients. The position in
the table was determined based on the clinical prognosis coming from
the pTNM classification and additional prognostic markers (level of
tumor differentiation, tumor grow rate). F- female, M- male. pTNM -
Classification system of the anatomical extent of cancer. p - stage given
by histopathologic examination of surgical sample. T - size of primary
tumor, N - degree of spread to regional lymph nodes. M — present of dis-
tant metastasis and site.

2.3 RNA Isolation, Synthesis of cDNA and
qPCR

Total RNA was isolated from cultured cells and tissue
samples (with preliminary homogenization) using the
RNeasy Mini Kit (Qiagen). cDNA was generated from
1 pg of total RNA per sample using the RT M-MuLV—
RH kit (Biolabmix, Russia). qPCR was performed by
using the CFX96 Touch Real-Time PCR Detection Sys-
tem (Bio-Rad) and the HS-qPCR SYBR Blue kit (Bio-
labmix, Russia). GAPDH and B2M genes were used to
normalize gene expression. The results are represented
as a fold induction using the AACt method.

2.4 Cloning of XRE and Map of the Reporter
Plasmid

The plasmid vector pGL4.27(luc2P/minP/Hygro) was
used for XRE cloning. The vector contains a multiple
cloning region for insertion of a response element of
interest upstream of a minimal promoter and the luc2P
gene. The vector contains an ampicillin resistance gene

Distributed under creative commons license 4.0

to allow the selection in E. coli and a mammalian se-
lectable marker for hygromycin resistance. Kpnl and
HindlIII sites of the polylinker region were used for
restriction and ligation during the preparation of XRE
vector under a minimal promoter. The thrice repeated
21 bp XRE was used as an insert. Synthetic oligonucle-
otides has Kpnl and HindIII sites on the ends and after
annealing were ready for ligation into the restricted
vector. The oligonucleotides sequences are presented
below:

F-XRE/Kpnl-HindIII (65 bp)

ctg agt tct cac get age aga ttg agt tct cac get age aga
ttg agt tct cac get age aga ta

R - XRE/HindIlI-Kpnl (73 bp)

agc tta tct gct age gtg aga act caa tct get age gtg aga
act caa tct gct age gtg aga act cag gta ¢

2.5 Reporter Cell line Creation

After the transfection of a plasmid reporter into
HEK293T cells with Lipofectamit 2000, clones with
integrated construct were selected into the culture
media, containing 100 mkg/ml Hygromycin B. Several
clones were selected and their response to AhR ligand
inducible activation of luciferase expression was
checked out. One clone was chosen and used in the
presented study as HEK293T-AhR-luc cell line.

To calibrate the reporter cell line we have used FICZ
(Merck) as a potent high affinity ligand of the AhR.
We used ligand solution in concentration from 100nM
to 0.032 nM, because this reporter line was created for
working in the range of nearly physiological concentra-
tion of PAHs. Luciferase assay was performed by using
the Luciferase Assay Systems (Promega). Cell viability
was determined with MTT assay after 24 h.

We have determined the expression level of AhR
and its surrogate target CYP1A in a reporter cell line in
response to the treatment of FICZ. 7. FORMATTING
Please, make the figures bigger. Our studies clearly
show an mRNA increase for CYP1A in response to the
FICZ (0.8 nM) treatment of the reporter line cells.

2.6 Luc-assay

Increased luciferase activity was used to estimate the
AhR activation, induced by the components in a culture
medium. 1.5x10* cells per well were seeded in a 96-
well tissue culture plate in a standard growth medium,
24 hours prior to the test. On the day of the experiment
the media was replaced with a fresh growth medium
containing 10% heat inactivated patient’s blood serum
or lysate of patient’s tissues. For the preparation of
colon adenocarcinoma and adjacent normal tissue

DOL: https://doi.org/10.30564/jor.v1i1.410 5
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lysates 25 mg of each samples were taken and placed
in 500 mkl of buffer solution (20 mM Tris pH 7.6;
100 mM MacCl; 5 mM MgCl12; 1 mM EDTA). Then
the samples were disrupted and homogenized with the
pestle, underwent ultrasound treatment (3 times, 15
sec each impulse in 80% of maximal intensity) and
centrifuged for 3 min at maximum speed. The exposure
within luciferase assay buffer and substrate was
performed by using the protocol for Luciferase Assay
Systems (Promega). The cytotoxicity of the compounds
screened against the HEK293T-AhR-luc cell line was
tested in parallel by measuring the cell viability using
MTT-assay. Luminescence intensity of the reaction
is quantified using a luminometer, and is reported in
terms of Relative Light Units (RLU’s) per 100 000
cells. Viability of cells was measured by a colorimetric
method using MTTassay. Optical density was measured
at a wavelength of 570 nm against a solution of MTT
with DMSO on a Multiskan EX spectrophotometer
(Thermo Electron, USA). The amount of unsoluble
formazan correlates with the number of viable cells in
the population.

2.7 Statistics

RNA level and cell viability were evaluated after three
identical tests. Statistical difference was calculated in
the analysis of variance using Statistica 6.0. p<0.05,
which was considered to be statistically significant.
Mixed-model analysis of variance (ANOVA) or the
Student’s t test was used to analyze data from the lucif-
erase reporter assays, and P values less than 0.05 were
considered as statistically significant.

3. Results

3.1 AhR Expression in Human Colon Cancer

We examined AhR expression in human colon cancer
and adjacent non-tumor tissue (figure. 1A). RT-PCR
analysis has revealed that the AhR expression level was
about 2-7 times higher in tumor tissue samples than in
adjacent non-tumor samples (in 9 from 11 samples).
For one of patient we have registered a couple hun-
dred-fold of an increase in the level of expression of
AhR by qPCR. We have observed the increased AhR
expression in tumor cells, however the level of expres-
sion was not connected with the stage of the disease.
The results of a comparative analysis of the level
of AhR mRNA in groups of patients suffering from
different types of cancer were published. The data
shows that in the tumor tissue of patients with cancer
of the thyroid gland, pancreas, stomach or colon, the

6 Distributed under creative commons license 4.0

mRNA content in the tumor tissue is higher compared
to non-tumor tissue. However, as noted by Safe et al.
(2013), AhR mRNA levels were not predictive for pa-
tient survival ',

.
w ‘ ST | S e Y P LL—M—JL‘

Figure. . mRNA expression in patient tissues.

P1-11 - patients with colorectal cancer. From the left
to the right, patients are represented by the increased
stage of disease according to the classification of TNM
staging system. For each patient mRNA level in normal
tissue was taken as 1. mRNA expression level is shown
in the tumor tissue relative to normal tissue. Height of
column above 1 indicates overexpression, below — of
its supression. (A) Relative level of AhR mRNA. (B)
OCT4B1 mRNA. (C) CYP1AIl mRNA. (D) ABCG2
mRNA. (E) MDR2 mRNA.

We have compared the levels of excess expression of
AhR levels in tumor tissue compared to normal tissue
with expression levels of OCT4B1, a potential marker
of colon cancer stem cells (figure 1B). We have found
that in the samples expressing OCT4B1 at an elevated
level compared to the adjacent normal tissue, the level
of expression of AhR was also increased. We assume
that there is a link between the expression level of AhR
and the enrichment of the tumor population with stem-
like cells potential.

3.2 Expression of CYP1A1 and ABC Family
Members in Human Colon Cancer

The biotransformation of potentially toxic chemicals
occurs in two distinct phases, Phase I and Phase 11, and
involves several enzyme systems, the most important
being the P450 cytochromes. We have compared the
levels of expression of CYP1AT1 in tumor samples and
adjacent tissues and registered a 2-5-fold increase in 8
samples out of 12 (figure 1C). To eliminate toxins, the
body has developed several transporter systems, such
as the P-glycoprotein, which prevents the absorption
of chemicals through the gastrointestinal tract by fa-
cilitating their efflux from the enterocytes into the in-
testinal lumen . We were unable to find any increase
of ABCG2 (figure 1D) expression on the level of tran-
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scription, while expression of MDR2 (figure 1E) was
increased in half of the tumors compared to the levels
of expression in normal adjacent tissue. No dependen-
cies of the expression levels of the efflux transporters
of the tumor malignancy stage were found.

3.3 Calibration Curve for Reporter Cell Line

To calibrate the reporter cell line we have used FICZ
as a potent high affinity ligand of the aryl hydrocar-
bon receptor (AhR). A descriptive statistics analysis of
HEK293T-AhR-luc calibration curve was performed
using Excel (Microsoft). In this range of concentrations
calibration curve can be described by the following
equation y=12.99xx0.19, where y (RLU's) is the lucifer-
ase activity at ligand, (FICZ) is the concentration d (nM)
(figure 2A). The coefficient of determination R=0.19
so the model can be considered quite good "®. A cali-
bration curve allows to determine the concentration of
PAH in the tissues of the given patients, converts the
Relative Light Units (RLU’s) to the concentration of
PAH (nM). We consider the change in level of lucifer-
ase expression in response to the binding of the PAHs
mixture in the sample to be equivalent to the effect
of the FICZ. Luciferase activity was correlated to the
number of viable cells determined by the MTT method.

A
P
> //
033 1 10
C itration of PAHs, nM
B C
E e

1 * Onormal tissue
 tumor tissue

PR

Figure 2. Measurement of AhR ligands (PAHs) concen-
tration.

Note: (A) Calibration curve for reporter cell line HEK293T-AhR-
luc. P2-10 - patients with colorectal cancer. Nav (average norm) —
average for the blood of 6 healthy people. (B) Concentration of PAHs
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in blood of patients in RLUs. (C) Concentration of PAHs in blood of
patients in nM. (D) Concentration of PAHs in a surgical sample of
cancerous and normal tissue in RLUs. (E) Concentration of PAHs in
a surgical sample of cancerous and normal tissue in nM. n=3, p<0.05.

3.4 The Concentration of XRE Ligands in the
Blood of Patients with Colon Cancer

It is known that the defeat of the human body by
xenobiotics most often and most effectively occurs
through food chains (up to 96% of the PAH enters the
human body with food). To answer the question whether
the presence of colon cancer correlates with the content
of AhR ligands in the blood serum, we have compared
the effect of the blood serum of sick and healthy
people on the level of luciferase expression when cells
were added to the culture medium of HEK293T-AhR-
luc cells. The increase in luciferase expression level
(RLU’s) reflects the amount of PAHs in the blood of
patients with CRC. By using the calibration curve we
have determined the concentration of PAHs in nM. As
it can be seen from the figure (figure 2B and 2C), for
6 out of 7 patients, the number of PAHs is higher than
in the blood of healthy people. We believe that there
is a correlation between the disease and the level of
AhR ligands in the blood. It is impossible to determine
whether a tumor produces endogenous ligands or this
increase is due to the influx of PAHs from the outside.
On the basis of the small group of samples, we cannot
reach a final conclusion about the difference in the
content of PAH in the blood, however, we assume that
their level in patients with colorectal cancer is higher
than that in healthy people.

3.5 The Concentration of XRE Ligands in the
Tumor and Normal Tissue of Patients with Co-
lon Cancer

The next question was to compare how the tumor trans-
formation affects the level of ligands in the colon. For
this, the effect of lysates of tumor tissue and adjacent
normal mucosa on the level of luciferase expression
was compared by adding the lysates into the culture
medium of HEK293T-AhR-luc cells (figure 2D and
E). It is clear, that the amount of AhR ligands is gets
lower with increasing malignancy. However significant
discrepancy between the level of luciferase activity in
tumor tissue and the normal mucosa of the same patient
was not registered in 4 out of 6 cases, whereas another
two patients demonstrated a different character of de-
pendency. We cannot prove the effect of tumor trans-
formation on accumulation of PAHs in tumor tissues.
Comparison of the levels of ligands in the normal mu-
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cosa of patients with CRC has shown high heterogene-
ity (up to 3 times). We are unable to explain the nature
and causes of this heterogeneity due to small cohort of
patients.

4. Discussion

Huge progress has been made in the study of AhR
signaling and the identification of new endogenous
ligands, including the high-affinity ligand FICZ and
kinurenin, both of which are tryptophan metabolites """,
However, extensive studies of human AhR are required,
since the functions of the receptor differ both in dif-
ferent species and in cells of different tissues, and also
depending on the cellular environment ', Ligands of
AhR not only have different affinities, but also a differ-
ent nature - endogenous and exogenous, and can both
activate and inhibit the receptor. The proposed reporter
allows us to determine only the total concentration of
the ligands of the AhR, there is no possibility to sep-
arate endogenous and exogenous ligands. That is, the
activity of luciferase expression will reflect the level of
activation of the AhR signaling pathway in response to
the entire spectrum of ligands and allows us to observe
the dynamics of the effect of therapy. The quantitative
determination of the PAH by the method of mass spec-
troscopy in one sample reaches $ 1,000 and requires
complex and complicated sample preparation. In this
sense, the use of the reporter line repeatedly simplifies
and reduces the cost of analysis, making it possible to
make it accessible and widely used in both bio-medical
and environmental studies. Cultivation of reporter cell
line does not require expensive multicomponent media,
the analysis is simple to do in many replications, and
when cultivated, the cells are sufficiently resistant to
the addition of the test samples to the culture medium.
In order to check the activation of xenobiotic-metabo-
lizing enzymes as a response to ligand binding to XRE,
we have determined the expression level of AhR and its
CYP1A surrogate target in reporter cell line. Our stud-
ies show an mRNA increase for CYP1A after FICZ (0.8
nM) treatment, while levels of AhR expression were
similar (data not shown). However, as indicated above,
a small number of samples does not allow making sta-
tistically reliable conclusions about differences in gene
expression levels for patients with colorectal cancer
compared with healthy ones. Therefore, the reporter
strain can be used to test the content of PAH in various
materials - water, milk, extracts of meat, fish, juices of
vegetables and fruits, as well as in biological fluids -
saliva, blood, urine.

We observe a significant increase of PAH level in the
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serum of patients with CRC independent of stage. We
believe that we were the first to reveal such a difference
in the levels of AhR ligands using a simple luciferase
analysis. A similar pattern of differences was observed
in the analysis of tissue lysates of tumors and adjacent
mucosa - in 5 of 6 patients we have noted an increase
of the PAH from 2-6 times. Proposed system does not
allow to determine the origin of ligands (accumulation
of endogenous or the deposition of exogenous).

Recognition of the potential for therapeutic use of
AhR ligands required considerable experimental data
and a long time to be confirmed due to well-known
genotoxicity ', In recent reviews there is increasing
evidence that the AhR and its ligands can be used as
targets in the development of new drugs for antitumoral
therapy 11, 14, 18]

The development of drugs that targeted AhR must
take into account the selectivity property of modula-
tors, manifested in the fact that the receptor ligand will
serve as AhR agonist or antagonist depending on the
tissue context ' "),

Thus, since it is known that AhR agonists enhance
the growth of colon and stomach cancer cells, there
is an assumption about the possible therapeutic
role of selective modulators exhibiting antagonistic
activity in this cellular context. In contrast, in most
pancreatic tumors PAH inhibit cancer cell proliferation
and anchorage-independent growth ", suggesting
that selective agonists will be effective for treating
pancreatic cancer.

HEK293T-AhR-luc test system will allow to study
the relationship between the concentration of PAHs and
the degree of tumor malignancy (stage, tumor size, the
presence of metastases) and serves for development
of new selective modulators of AhR for cancer
chemotherapy.
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1. Introduction

ynecological malignancies are common diseases
that endanger women's health, which occur in
various parts of the female genitalia. The most

common are cervical cancer, endometrial cancer and ovar-
ian cancer, and the highest mortality rate is ovarian epi-
thelial cancer”. Chemotherapy plays an important role in

the treatment of malignant tumors in customers. However,
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Objectives: To explore the clinical effect of psychological intervention
and nursing during the chemotherapy of gynecological malignant tumor.
Methods: 120 patients with gynecologic malignancies were selected as
subjects. According to the nursing method, these patients were divided
into intervention group and control group, with 60 cases in each group.
The patients in the control group were given routine care, and the patients
in the observation group were given psychological intervention care
on the basis of routine nursing. Before and after treatment, the anxiety
and depression of the two groups were compared using the Self-rating
Anxiety Scale (SAS) and the Self-rating Depression Scale (SDS). The
satisfaction and adverse reactions of the two groups were compared. The
results were statistically analyzed. Results: After nursing intervention,
the anxiety and depression scores of the intervention group were lower
than those of the control group (P<0.05). The incidence of nausea, vom-
iting and fatigue in the intervention group was significantly lower than
that in the control group (P<0.01). There was no significant difference
in the symptoms of diarrhea between the two groups (P>0.05). After the
treatment, the satisfaction of the intervention group was significantly
higher than that of the control group (P<0.05). Conclusions: During the
chemotherapy of gynecological malignant tumor patients, psychological
intervention nursing can alleviate the anxiety and depression of patients,
improve the complications, and improve the satisfaction of patients. It is
worthy of clinical application.

chemotherapy drugs have significant side effects. The most
common nausea and vomiting, as well as fatigue, diarrhea,
etc. ”. This brings great pain to patients, and often leads
to patients with depression and anxiety and other adverse
emotions. Bad mood can aggravate the body's adverse
reactions, thus forming a vicious cycle. Therefore, in the
process of caring for such patients, the nursing staff not
only needs to deal with the physiological discomfort of the
patient, but also strengthen the psychological counseling

Baoji Maternal and Child Health Hospital, No. 15 Jing'er Road, Baoji, Shanxi, 721000, China,
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of the patient. In this study, psychological intervention and
nursing were adopted during the chemotherapy of gyneco-
logical malignant tumor, and good results were achieved.

2. Materials and Methods

2.1 General information

The study subjects were 120 patients with gynecologic
malignancies who were treated in our hospital from May
2014 to May 2015. The age ranged from 28 to 55 years,
with an average age of (37 + 2.1) years. Patients diag-
nosed with nausea by pathology were rejected. Sixty-two
patients with cervical cancer and 58 patients with ovarian
cancer were treated with chemotherapy in our hospital.
Patients were randomly divided into the intervention
group and the control group, with 60 cases in each group.
The patients in the intervention group were 28 to 53 years
old, with an average of (37 + 6.3) years, including 32 pa-
tients with cervical cancer and 28 patients with ovarian
cancer. The patients in the control group ranged in age
from 29 to 55 years, with an average of (37 + 6.5) years,
including 30 patients with ovarian cancer and 30 patients
with cervical cancer. There were no significant differences
in age, bed, severity of illness, and education level be-
tween the two groups (P>0.05), which were comparable.

2.2 Research Method

The control group received routine gynaecological care,
and the intervention group added psychological nursing
intervention on the basis of routine nursing, as follows:
Gynecological routine care: (1) After admission to the
hospital: Arrange bed, handle sanitation, measure tempera-
ture, pulse, breath, blood pressure. (2) After the start of
chemotherapy: The ward was inspected on time, and the
patient's life and treatment response were closely observed.
The amount of urine, the condition of the stool, the time
and severity of adverse reactions were recorded, such as the
number and amount of vomiting and diarrhea, and the men-
tal state of the patient. In case of abnormal vaginal bleeding
or pain in the lower abdomen, the patient should report to
the doctor in time so as to take corresponding treatment
measures in time. (3) Health care: keep the ward and bed
clean, clean on time, disinfect regularly, bathe regularly,
wash hair and cut nails. For oral care, rinse with 3% hydro-
gen peroxide. @ Nutrition education for patients and their
families, adjust the patient's diet, ensure a light, nutritious,
high-protein diet, frequent small meals. When the patient
has severe vomiting, he should replenish fluid and electro-
lyte in time to prevent water and electrolyte disturbance.
Psychological intervention care: (D After admission
to the hospital: Warmly receive patients, strengthen com-

Distributed under creative commons license 4.0

munication with patients, eliminate patients' tension, and
make them adapt to the hospital environment as soon as
possible. The patient's personality, life habits and so on
are understood, in order to take the individual nursing for
different patients.  (2) Before chemotherapy begins: The
nurse introduced the patient's role, implementation plan,
and especially the adverse reactions that may occur in che-
motherapy to the patient in detail. Taking a cured case as a
typical example, the patient is motivated to meet the treat-
ment with an optimistic and confident attitude. (3) After the
start of chemotherapy: Patients will have varying degrees
of adverse reactions. At this stage, patients are prone to
anxiety, depression and other adverse emotions. Caregivers
should increase their patience and care for the patient and
use encouraging language to appease the patient's mood.
During this period, the patient's mood is easily affected by
the surrounding environment, especially the family's mood
and attitude. Therefore, nursing staff should encourage pa-
tients' family members to care for patients, timely feedback
of patients' adverse emotions, and encourage patients to
overcome difficulties and adhere to treatment. The patient's
sleep is understood, and if necessary, a drug such as diaz-
epam is given to ensure the patient's rest. (4) The patient's
psychology was assessed in a timely manner. When the
patient has serious depression or anxiety, the psychologist
should give professional counseling in time. () Hair loss
care: Alopecia is a common adverse reaction during che-
motherapy, which usually occurs 1 to 2 weeks after medi-
cation and often causes psychological disorders such as fear
and anxiety. The nursing staff should explain to the patient
that hair loss is temporary and the hair will regenerate after
stopping the drug. The adverse effects of hair loss on the
patient's psychology are minimized. (6) Before leaving the
hospital: Medical staft should assist patients to do all kinds
of work when leaving the hospital, including the preserva-
tion of outpatient medical records and discharge summary,
so as to facilitate future treatment. Patients should strictly
follow the doctor's advice, strengthen the influence, adjust
the mood, and review in time.

2.3 Observation Standard

Before and after chemotherapy, the anxiety and depression
of the two groups were compared using the Self-rating
Anxiety Scale (SAS) and the Self-rating Depression Scale
(SDS). The smaller the score, the better. The higher the
score, the higher the level of anxiety and depression. Ad-
verse reactions: The severity of nausea, vomiting, fatigue
and diarrhea during chemotherapy were recorded, and were
divided into three levels: mild, moderate and severe. Sat-
isfaction survey: before leaving the hospital, the patients
were asked to complete a satisfaction questionnaire, which
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was designed by our department, with 12 questions. The
results were divided into three categories: very satisfied,
satisfied and not satisfied. Satisfaction = (very satisfied
number + satisfied number) / total number % 100%.

2.4 Statistical treatment

SPSS20.0 statistical software was used to process the
data. Statistical analyses were performed using t-test for
measurement data. The enumeration data was analyzed by
chi-square test.

3. Results

There was no significant difference in the level of de-
pression and anxiety between the two groups before
chemotherapy (P> 0.05). After the end of chemotherapy,
the anxiety and depression levels of the two groups were
increased, but the scores of the intervention group were
significantly lower than the control group (P<0.05). The
difference was statistically significant (Table 1).

Table 1. Comparison of anxiety and depression between
the two groups before and after intervention (X £ s)

SAS score SDS score
Group n | Before inter- | After inter- | Before inter- | After inter-
vention vention vention vention
Intervention 38.23 + 38.16 = 38.32+ y
+ y
gowp |90 5207 5.03" 708 |3017%5.16
Cg‘:‘;::' 60|37.80 +7.35 | 42.16 + 642 | 38.39 + 6.35 |42.41 + 4.39
T 0.29 3.71 0.06 3.70
P >0.05 <0.05 >0.05 <0.05

Note: Compared with the control group, nP<0.05, yP<0.05, the differ-
ence was statistically significant. mP>0.05, xP>0.05, the difference was
not statistically significant.

The occurrence of adverse reactions: The degree of
nausea and vomiting and fatigue in the intervention group
were lower than those in the control group (P<0.01). The
severity of diarrhea was not significantly different be-
tween the two groups (P > 0.05) (Table 2).

Table 2. Comparison of adverse reactions between the

two groups
Nausea and vomit- | Fatigue and lack of .
. Diarrhea
ing strength
Group | n Mod-| S Mod- | S Mod-| S
Mild | 0| O v | 0% | D¢ v | Y 09| >
erate | vere erate | vere erate | vere
fnterven- | 6o | 35 | q5 |13 48 | 14 | 8" |43 | 9 | &
tion group
Control 1o | 11 1 30 |20 | 18| 31 |21 |40 | 11 | 9
group
X? 9.38 7.68 0.07
P <0. 01 <0. 01 >0.05

Note: Compared with the control group, aP<0.01, bP<0.01, the differ-
ence was statistically significant. cP>0.05, the difference was not statisti-
cally significant.

12 Distributed under creative commons license 4.0

When leaving the hospital, the satisfaction of the inter-
vention group was higher than that of the control group
(P<0.05) (Table 3).

Table 3. Comparison of satisfaction between the two

groups /n(%)
n | Very satisfied| Satisfied | Not satisfied | Satisfaction
Intervention group | 60 | 24(40.008) |34(56.67)| 2(3.33) | 96.67°
Control group | 60| 14(23.33) |34(56.67)| 12(20.00) 80.00
12 8.09
P <0.05

Note: Compared with the control group, *P<0.05, the difference was
statistically significant.

4. Discussion

Gynecologic malignancies are a serious disease that seri-
ously threatens women's health and life. Compared with
other diseases in the clinic, the psychological impact of
malignant tumors on patients is more obvious "*. Many
studies have shown that *”), patients with nausea are often
accompanied by psychological disorders such as anxiety
and depression, which seriously affect the quality of life
of patients. Many patients have insufficient knowledge
of malignant tumors and often blindly believe that cancer
is incurable. Therefore, some patients give up treatment.
Surgery and chemotherapy are the basic means of treating
gynecological malignancies. Due to the cytotoxic effect
of chemotherapy drugs, clinical patients often have vary-
ing degrees of toxic and side effects and organ damage.
Common adverse reactions are mainly gastrointestinal re-
actions, fatigue, bone marrow suppression, infection, hair
loss, etc. ). Adverse reactions can aggravate the mood of
patients with rejection therapy. In clinical, some patients
even interrupt chemotherapy because they cannot tolerate
these reactions, which seriously affects the therapeutic
effect. Therefore, the comprehensive nursing for the pa-
tients with chemotherapy is the guarantee to complete the
chemotherapy plan.

In the course of chemotherapy for malignant tumors,
caregivers are most closely related to patients. The pa-
tient's problem should be promptly replied and processed.
This is especially important for the care of gastrointestinal
reactions, myelosuppression, infection, bleeding, etc. '\
In addition, the role of psychological intervention care
in the treatment of patients with malignant tumors has
gradually received attention. Previous studies have shown
that its application in clinical practice is obvious "'"'?.
Patients with gynecologic malignancies are female groups
and psychological characteristics are noted. Studies have
shown that women are more prone to psychological dis-
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orders of anxiety and depression due to the influence of
family and social roles *. Chemotherapy also has a great-
er physical impact on the patient. For example, hair loss
often leads to fear, feelings of despair, and the psychology
of rejection of chemotherapy. Therefore, it is very import-
ant to give psychological intervention care during chemo-
therapy for patients with gynecologic malignancies. This
study explores this issue and achieves significant results.
After psychological care, the patient's depression and
other adverse reactions were improved and satisfaction
was significantly improved. This is basically consistent
with the study of Jinya You "’ The main reason is that
the psychological state has a great impact on the patient's
condition. Anxiety and depression can aggravate adverse
reactions, which in turn aggravate psychological barriers.
Psychological nursing can improve patients' bad mood
and reduce the occurrence of adverse reactions. Patient
satisfaction will naturally increase accordingly.

The deficiency of this study is that in order to reduce
the pain of patients, the study of bone marrow transplanta-
tion was not involved. The sample size is small and there
may be errors. As a result, the sample size needs to be fur-
ther expanded.

To sum up, during the chemotherapy of gynecological
malignant tumor patients, psychological intervention nurs-
ing can alleviate the anxiety and depression of patients,
improve the complications, and improve the satisfaction
of patients. It is worthy of clinical application.
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1. Introduction

adiotherapy exerts its effect by enhancing death in
irradiated tumor cells and elimination inflamma-
tion at tumor micro-environment. In other words,

it exerts its effect by inducing antigen expression on tu-
mor cells and activating lymphocytes. " Radiation can
induce either inflammatory or anti-inflammatory reactions
depending on dose and fractionation. In a study, Patel et
al. assessed activated and enhancing T cell infiltration in
high-dose (15-20 Gy;1-3 fractions) and low-dose (3-5

*Corresponding Author:
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In recent years, treatment methods on immune checkpoints have emerged
as promising novel therapeutic modalities against cancer as a result of
studies focusing on elucidation of immune micro-environment. Immuno-
therapy has now become an established treatment in some cancers. [1-2]
This has led the need for investigation of biomarkers which allow deter-
mining effectiveness of immunotherapies and patient groups which will
most benefit from these therapies. In previous studies, it was suggested
that programmed death receptor-1 (PD-1) and programmed death ligand-1
(PD-L1) expressions could be predictive biomarkers in cancers. PD-1 is a
transmembrane protein present in macrophages, myeloid dendritic cells,
B cells, epithelial cells and vascular endothelial cells, which limits and in-
hibits immunological activation in activated T cells. Blocking PD-1/PD-
L1 interaction promises hope in the cancer treatment. In clinical studies,
it was shown that targeted PD-1/PD-L1 therapy alone or in combination
with other modalities is beneficial in advanced cancers with aggressive
behavior. It was shown that overexpression of PD-1 present in tumoral
micro-environment is associated to poor prognosis in gastric cancer,
breast cancer, ovarian cancer, kidney, pancreas and lung cancers and in
melanoma. [1-5]

Gy;4-5 fractions) radiotherapy regimens. Authors empha-
sized that T cell infiltration was higher resulting in delay
in tumor growth in high-dose regimens. * Dewan et al.
investigated different dose and schemes (20 Gy/one frac-
tion; 24 Gy/3 fractions; 30 Gy/5 fractions) on two poorly
immunogenic tumors. Authors found that anti-tumor ac-
tivity was higher in those received 24 Gy in 3 fractions. !

2. Study and Test

The success of blockade of PD-1/PD-L1 pathway
in combination with radiotherapy in killing tumors in

Kayseri Education and Research Hospital, Department of Radiation Oncology, 38010, Kayseri, Turkey;
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preclinical studies has encouraged researchers for test-
ing these agents in some tumors. In preclinical studies,
it was shown that concomitant use of immunotherapy
with radiotherapy was more effective than sequential
administration. Currently, phase 1 and 2 clinical trials
investigating combination of targeted PD-1 and PD-L1
blockage with chemotherapy (NCT02305186) and radio-
therapy (NCT02303990, NCT02311361, NCT02298946)
are ongoing. In published series, controversial outcomes
have been reported regarding timing of immunotherapy in
accurate dose and fractionation of radiotherapy. Radiation
necrosis is most common adverse effect of radiotherapy
and immunotherapy, which is difficult to manage **

3. Conclusion

In conclusion, programmed death pathway is an im-
portant immune control step that functions in late phases
of inflammation. Targeted PD-1/PD-L1 therapy in com-
bination with radiotherapy may enable promising results
in cancer patients. It is now unclear which radiotherapy
technique or regiment will be effective together with im-
munotherapy. It seems very important to produce a syner-
gism between radiation dose and immune system. Further
prospective, randomized studies with large sample size
are needed for this purpose.
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