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The levels of interleukin-2 and interleukin-10
in patients with type 2 diabetes

and colon cancer

ABSTRACT

Introduction. The risk of colon cancer (CC) develop-
ment is increased significantly among patients with
type 2 diabetes (T2DM). A mechanism responsible for
a higher prevalence of CC among diabetic patients may
be associated with disturbances of the immune system.
Cytokines — interleukin-2 (IL-2) and interleukin-10 (IL-
-10) play relevant role in the immune response. The aim
of this study was to investigate the differences in the
immunological state in terms of IL-2 and IL-10 levels
among groups of patients with T2DM, patients with
CC, patients with T2DM and CC and patients without
these diseases.

Material and methods. 80 patients were included in the
tests and split into 4 groups: group 1 — 24 patients
with T2DM, group 2 — 24 patients with CC, group 3
— 10 patients with CC and T2DM, and group 4 — 22
persons without T2DM or CC. Colonoscopy was per-
formed for all the patients. All cases of colon cancer
were confirmed by histopathological examination.
Laboratory measurements included blood tests such
as fasting glucose, insulin, C-peptide and HbA, . The
serum concentration of IL-2 and IL-10 was determined
by the immunoenzymatic (ELISA) method.
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Results. The concentration of IL-2 was statistically
higher in the group of patients with T”2DM and CC
than in the groups of patients without those diseases
(4.21 + 1.61 SE pg/ml vs. group 1 — 1.57 * 0.44 SE pg/
/ml, group 2 — 1.64 = 0.27 SE pg/ml, group 4 — 1.95
+ 0.47 SE pg/ml; p < 0.05). There were no statistically
significant differences in the concentrations of IL-10
in patients with T2DM and CC compared with other
subjects. The level of fasting glucose and HbA, _in the
groups of patients with T2DM (group 1) and T2DM with
CC (group 3) was statistically higher than in the groups
of patients without T2DM. There were no statistically
significant differences between the groups in levels of
insulin, C-peptide and HOMA-IR.

Conclusions. The concentration of IL-2 was statistically
higher in the group of patients with T2DM and colon
cancer than in other groups. Elevated level of IL-2
can be a marker of an increased risk of CC in people
with type 2 diabetes. It might be useful in indicating
a group of patients with differences in immune system
particularly susceptible to the development of colon
cancer. (Clin Diabetol 2018; 7, 2: 114-121)
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Introduction

Colon cancer (CC) is one of the most common
malignancies worldwide. It is the third most common
cancer in both sexes, and the second reason for cancer
related deaths in the world [1, 2]. The high prevalence
of CC among diabetic patients was confirmed in numer-
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ous epidemiological studies [3-5]. In Poland the num-
ber of patients suffering from type 2 diabetes (T2DM)
exceeded 3 million. It is estimated that this group
includes approximately 25% patients with undiagnosed
diabetes [6]. A relevant mechanism which can affect
the occurrence of cancer among diabetic patients is
a disturbed function of the immune system. Interleukins
play a crucial role in the immune response. Interleukins
— 11, IL-2, IL-6, IL-10, IL-17, IL-35 may be involved in
the development and proliferation of CC [7-13].

Interleukin-13 (IL-18) is secreted by immune, stro-
mal and tumor cells. Elevated IL-13 level is associated
with increased colon cancer growth and invasion [7].

Interleukin-2 (IL-2) exerts the influence on differen-
tiation, proliferation and activity of lymphocytes. It is
a crucial factor increasing proliferation of T regulatory
(Treg) lymphocytes. The increased number of Treg lympho-
cytes in a colon tumor was associated with the progres-
sion of cancer and higher prevalence of metastases [8, 9].

IL-2 is produced mainly by CD4+ T helper (Th) cells
in secondary lymphoid organs (e.g. lymph nodes) and
by CD8+ T cells, natural killer (NK) cells and natural
killer T (NKT) cells. IL-2 can be also secreted by activated
dendritic cells (DCs) and mast cells [14].

IL-2 production by CD4+ and CD8+ T cells is in-
duced by antigen. IL-2 production is regulated among
others by the transcription factor — B lymphocyte-
inducing maturation protein 1 (BLIMP1) which inhibits
IL-2 synthesis. On the other hand, IL-2 activates BLIMP1.
The cells with low expression of BLIMP1 can produce
IL-2 in a large amount. A prolonged stimulation of T cell
receptor (TCR) by antigens leads to the upregulation
of BLIMP1 and diminishing of IL-2 production [15, 16].

The main action of IL-2 includes the stimulation of
Treg lymphocytes proliferation, T cytotoxic lymphocytes
activation, cytolytic capacity augmentation of NK cells,
B lymphocytes proliferation and inhibition of Th17 lym-
phocytes differentiation. Treg cells can regulate CD8+ T
cell responses by limiting IL-2 production, reducing the
number of CD8+ T cells and stimulation of generation
memory T cell. IL-2 stimulation of Treg lymphocytes
proliferation may be responsible for the development
of cancer antigen tolerance [17].

Interleukin-6 (IL-6) is a tumor promoting factor in
colorectal cancer. Elevated level of IL-6 was observed in
patients with CC, both in the serum and tumor tissue.
IL-6 is produced by monocyte, macrophages, fibroblasts,
B cells, T cells and also by tumor cells. In chronic inflam-
mation T cells are the significant source of IL-6 [10].

Interleukin-10 (IL-10) plays an important role in
inflammation, allergy and cancer development. The
major sources of IL-10 are T lymphocytes CD4+ (Th1,
Th2, T reg, Th17). IL-10 may be also secreted by CD8+

T cells, monocytes, macrophages, subsets of dendritic
cells (DCs), B cells, eosinophils, mast cells [11].

The non-immune cell sources of IL-10 include
keratinocytes, epithelial cells, and even tumor cells.
A necessary condition of IL-10 production by T cells is
their activation by antigen presenting cells [11, 18, 19].

IL-10 has an anti-inflammatory activity. IL-10 in-
hibits the production of proinflammatory cytokines
e.g. IL-1, IL-6, IL-12, and tumor necrosis factor (TNF).
IL-10 can also stimulate B-cell activation and can pro-
long B-cell survival. IL-10 increases the availability of
tumor associated antigens (TAAs) by stimulating NK
cells responsible for the cytolysis of tumor cells. On
the other hand, IL-10 acting on dendritic cells may be
responsible for CD8+ T lymphocyte anergy against
TAAs [18, 20].

The progression of CC may be associated with an
increase of IL-10 serum levels. A poor survival rate was
shown among patients with high preoperative serum
levels of IL-10 and colorectal cancer. It may suggest
a tumor-promoting role of IL-10 in patients with CC.
The progression of CC may be also associated with the
change of cytokine production by Treg cells from IL-10
to IL-17. IL-10 binding to its receptor activates STAT1,
STAT3 and STATS5. The role of IL-10 in the development
and progression of CC is complex and can be associ-
ated with immune system suppression or stimulation
[11, 21, 22].

Interleukin-17 (IL-17) is a proinflammatory cytokine
and a tumor promoting factor in case of colon cancer.
IL-17 is secreted by different cells among others T cells
(predominantly Th17 cells), NK cells, neutrophils [12].

Interleukin-35 (IL-35) is an anty-inflammatory
cytokine. As demonstrated in the Chinese study IL-35
may have an inhibitory effect on colon cancer progres-
sion [13].

There is a need of further assessment of interleukin
impact on colon cancer development.

Aim of the study

The aim of the study was to demonstrate the differ-
ences in the immune system in terms of the cytokines
concentration — IL-2 and IL-10 in the groups of patients
with T2DM and concomitant CC compared to patients
with CC without T2DM, patients with T2DM without CC
and patients without T2DM and CC. Studies have been
conducted to identify possible relationships between
the levels of IL-2 and IL-10 and the risk of development
of CC in patients with T2DM.

Material and methods

This study was performed in the Chair and Depart-
ment of Internal Diseases and Diabetology and the

115



Clinical Diabetology 2018, Vol. 7, No. 2

Department of General and Vascular Surgery, Medi-
cal University of Warsaw, and the Clinic of Metabolic
Diseases and Gastroenterology Institute of Food and
Nutrition in Warsaw. This study was approved by the
local Research Ethics Committee and conducted in ac-
cordance with the Helsinki Declaration. Informed writ-
ten consents were obtained from all the participants.
They were informed about the rules for their safety.
Each patient was included in the study after obtaining
their informed written consents.

Participants authorized for individual groups were
subjected to the internal study with a detailed account
of the interviews collected in the form of data survey
on demographic, environmental, clinical and family
history. Qualifying tests were conducted under the
protocol approved by the Commission of Bioethics at
the Medical University of Warsaw. Colonoscopy was
performed among all the patients participating in
the study. All cases of colon cancer were confirmed
by histopathological examination. In the case of can-
cer, computed tomography (CT) was performed. The
patients with inflammatory bowel disease were not
included into the study.

The study involved 80 patients who were divided
into 4 groups: group 1 (24 patients) with T2DM, group
2 (24 patients) with CC, group 3 (10 patients) with
T2DM and CC, and group 4 (22 persons) without T2DM
and cancer. Exclusion criteria included previous cancer
history, systemic corticotherapy, pregnancy, lactation,
acute infections, drug and alcohol addiction. Also the
patients with renal insufficiency with creatinine above 2
mg/dl and transaminase levels above 3 times the upper
limit of normal range were excluded from the study.

Laboratory measurements were performed in the
research laboratory of the Department of Internal
Diseases and Diabetology, Warsaw Medical University,
and in the Masovian Brédnowski Hospital laboratory
in Warsaw. Laboratory studies included the following
examinations: fasting plasma glucose (FPG) in the
plasma of venous blood by enzymatic method imple-
mented with glucose oxidase and marking of H202,
insulin and C-peptide by radioimmunologic method.
The HOMA-IR (homeostatic model assessment-insulin
resistance) was calculated by the following formula —
concentration of fasting insulin (mU/l) x fasting glucose
level (mmol/l)/22.5.

Identification of the IL-2 occurred at the Depart-
ment of Clinical Immunology, Institute of Transplantol-
ogy of Warsaw Medical University. 5 ml of peripheral
blood from the cubital vein were taken for the test
tubes without anticoagulants. Then the blood was
centrifugated at a speed of 2000 rpm for 10 minutes.
The obtained supernatant was portioned in properly
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marked containers and then frozen (-70°C). The concen-
tration of IL-2 was analyzed by the immunoenzymatic
ELISA method with ready-to-use jet kits Human IL-2
ELISA (DIACLONE Research, France) in binary reps. The
concentration of IL-10 was analyzed by the immunoen-
zymatic ELISA method with ready-to-use jet kits Human
IL-10 ELISA (DIACLONE Research, France) in binary reps.

For comparison of the studied groups, the statis-
tical parameters characterizing the variability of the
evaluated features were calculated. Basic statistical pa-
rameters characterizing the variability of the evaluated
features such as average, standard deviation, standard
error and median were calculated for each group. In
order to compare the significances of differences be-
tween averages, a single agent analysis was conducted
and groups were created using the Fisher method.
Comparing the groups in terms of gender percentages
was carried out using the y2 test of independence.
We used p value to determine statistical significance.
The assumed level of statistical significance was 0.05.
Analyses were performed using the statistical program
Statistica 10 (StatSoft).

Results

There were no significant differences among studied
groups of patients in terms of gender (p = 0.278 by x?)
or age (p-value 0.093).The average BMI in all groups
was below 30 kg/m?, the lowest value of BMI was in
the group with CC (Tab. 1). There were no significant
differences in antidiabetic treatment between the
patients with DM without CC and patients with DM
and CC.

We observed statistically higher concentration
of interleukin-2 in the group of patients with the
coexistence of T2DM and CC than in other groups
(Tab. 2, Fig. 1).

There was no statistically significant difference in
the concentration of interleukin-10 in groups of pa-
tients with T2DM with CC compared to subjects with
T2DM, with CC or control group (Tab. 2, Fig. 1).

There was no statistically significant difference
between the groups in the levels of serum insulin, C-
peptide or HOMA-IR, however higher values of HOMA-
-IR and insulin levels in the groups with T2DM alone
and T2DM with concomitant CC were observed (Tab. 1).

Discussion

T2DM is often associated with cancer. The risk of
CC development among diabetic patients is about 30%
higher than among healthy people. Statistically, there
is no significant difference of CC occurrence between
women and men with T2DM [3]. There are numerous
epidemiological studies which confirm this observation.
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Table 1. Parameters of patients in four groups: Group 1 — patients with T2DM, Group 2 — patients with CC, Group 3
— patients with T2DM and CC, Group 4 — control, people without T2DM and CC

Parameter Group 1 Group 2 Group 3 Group 4 p
Number of patients 24 24 10 22

Female/Male 16/8 12/12 6/4 17/5

Average age (years) 70.63 67.50 71.50 64.73 0.093
Age standard deviation 6.43 10.76 9.03 8.96

BMI average [kg/m2] 29.22 24.99 27.83 27.09 0.028
BMI standard error 1.2 0.92 0.65 0.65

Average fasting insulin [ulU/ml] 12.81 8.91 17.09 9.01 0.2389
Fasting insulin standard error 3.64 1.59 4.81 1.27

Average C-peptyd [ng/ml] 2.95 2.41 3.38 2.39 0.373
C-peptyd standard error 0.51 0.29 0.53 0.18

Average FPG [mmol/I] 7.17 4.94 6.36 5.01 0.0001
FPG standard error 0.43 0.12 0.48 0.1

Average HOMA IR 4.49 1.96 4.82 1.99 0.053
HOMA IR standard error 1.33 0.33 1.51 0.35

Table 2. Concentrations of IL-2 and IL-10 in Group 1 (DM), Group 2 (CC), Group 3 (CC and DM), and Group 4 (without
CC and DM)

IL-2 Group 1 Group 2 Group 3 Group 4 p
Average [pg/ml] 1.57 1.64 4.21 1.95 0.041
SD 2.07 1.22 5.08 2.04
SE 0.44 0.27 1.61 0.47
Mediana 1.05 1.45 3.10 1.20
IL-10 Group 1 Group 2 Group 3 Group 4 P
Average [pg/ml] 1.97 2.10 2.84 1.94 0.836
SD 1.72 2.55 2.98 3.27
SE 0.37 0.57 0.99 0.75
Mediana 1.50 1.50 2.20 0.90

7.0 7 7.0 1
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Figure 1. Concentration of IL-2 and IL-10 in Group 1 (DM), Group 2 (CC), Group 3 (CC and DM), and Group 4 (without CC and DM)

Taiwanese research showed a higher risk of develop- et al. shows that T2DM is an independent risk factor in
ment of breast, colon, liver, pancreas and lung cancer the development of large intestine and rectal cancer
in patients with T2DM [23]. The metaanalysis of Yuhara [16]. This dependency does not change after evaluation
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of additional risk factors such as smoking, obesity and
a lack of physical exercise. The risk of CC development
among T2DM patients was greater than that of rectal
cancer. In this research T2DM was related with a higher
risk of CC development among both men and women.
In terms of rectal cancer this type of relation was no-
ticed only among men [16].

A prospective, multiethnic, cohort research that
evaluated over two hundred thousand people (White,
Afro-American, Japanese, native Hawaiian and Latino
origin), confirmed a higher risk of CC development
among patients with diabetes compared to persons
without diabetes in all the groups except the native
Hawaiian people [5].

On the basis of a metaanalysis of controlled, pro-
spective, multiethnic and cohort researches published
after the year 2007 De Bruijn et al. deduced that T2DM
was a risk factor of breast and CC and, furthermore,
a risk factor of death from these diseases [24].

A few pathogenic mechanisms leading to the devel-
opment of tumors in patients with T2DM were consid-
ered. The effects of hyperglycemia, hyperinsulinemia,
and insulin resistance can be responsible for it. A link
between obesity, chronic inflammation and impaired
immune system was observed [25, 26]. The European
Prospective Investigation into Cancer and Nutrition
Study (EPIC) showed that elevated levels of C-peptide
as a marker of hyperinsulinemia positively correlated
with the risk of colon and rectum cancer development.
Furthermore, a high level of C-peptide and low level of
IGFBP-1 (insulin-like growth factor-binding protein 1)
was associated with a higher risk of death after a previ-
ous surgery for colon and rectum cancer [27].

Insulin is an anabolic hormone which intensifies
lipogenesis, DNA, protein and glycogen synthesis but
slows down lipolysis, gluconeogenesis and glycogenoly-
sis. High concentration of insulin exerts mitogenic and
anti-apoptotic effects. Insulin stimulates the growth
and differentiation of cells. Binding to specific receptors
such as IR (insulin receptor), IGF-1R (insulin-like growth
factor 1 receptor) and acting through the pathways
of MAPK (mitogen-activated protein kinase) and PI3K
(phosphoinositide 3-kinase), insulin sends mitogenic
signals into the cell nucleus, increases the synthesis
of proteins and fatty acids and inhibits apoptosis. In
addition, insulin decreases the level of proteins that
bind IGF (insulin-like growth factor-binding proteins).
It leads to an increased activity of IGF-1. The IGF is an
important factor of growth associated with cancero-
genesis [16]. Cancer cells have an increased receptor
expression for insulin and IGF-1. It leads to escalation
of insulin influence on the cancer expansion [16, 28].

118

T2DM is often associated with abdominal obesity,
which is linked to insulin resistance and overproduc-
tion of pro-inflammatory adipokines. These adipokines
stimulate other adipocytes and macrophages of the
fat tissue to produce pro-inflammatory factors. Many
studies revealed increased serum level of TNF-a (tumor
necrosis factor-alpha), interleukin-2, INF-y (interferon
gamma), CRP (C-reactive protein) in TZ2DM [29-31]. The
correlation between obesity and the development of
a colon tumor may be associated with chronic inflam-
mation [32-34]. Pro-inflammatory cytokines, which
are secreted by fatty tissue cells, have a potentially
neoplastic effect [35, 36].

Such factors as interleukin-2, interleukin-6, inter-
leukin-10, TNFe, interferon y adiponectin, leptin, PAI-1
(plasminogen activator inhibitor-1) and MCP-1 (mono-
cyte chemoattractant protein-1) may play an important
role in cancer cell transformation or cancer progression
[21, 37-43]. Disturbances of cytokines secretion directly
or indirectly affect the immune system.

In our study we observed statistically higher con-
centrations of IL-2 in the group of patients with T2DM
and CC(4.21 £ 1.61 SE pg/ml) than in the other groups
(group 1 — 1.57 = 0.44 SE pg/ml, group 2 — 1.64 =
0.27 SE pg/ml, group 4 — 1.95 + 0.47 SE pg/ml.

IL-2 is produced by Th1 antigen recognizing lym-
phocytes and in a smaller amount of cytotoxic T lym-
phocytes and other immunological cells among others
NK cells, NKT cells [14].

Expression of IL-2 can be increased more than 1000
times after activation of lymphocytes. IL-2 acts on cells
by stimulation of high-affinity trimeric IL-2R or the low-
affinity dimeric IL-2R. The IL-2 receptor comprises three
subunits including IL-2Ra (CD25), IL-2R3 (CD122) and
IL-2Ry (CD132). The dimeric IL-2R is present on memory
CD8+ T cells, NK cells, naive CD8+ T cells and memory
CD4+ T cells. CD25 is the third chain of the trimeric IL-
-2R. It increases the affinity of the IL-2R for its ligand by
100-fold. High levels of the trimeric IL-2R are expressed
by CD4+ and CD8+ T cells following TCR (T cell receptor)
activation. Treg cells constitutively express high levels
of CD25. The expression of CD25 by T cells is regulated
by TCR stimulation and by contact with IL-2. Signal
transduction of IL-2 includes the Janus kinase (JAK)-STAT
pathway, 3-kinase (PI3K)-AKT pathway and the mitogen
activated protein kinase (MAPK) pathway [14, 17, 44].

The main action of IL-2 is augmentation of prolif-
eration and activation of regulatory T lymphocytes. It
may facilitate development of CC. The increased num-
ber of Treg lymphocytes in colon tumor was associated
with progression of cancer and higher prevalence of
metastases [9, 45].
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Treg cells participate in the development of toler-
ance to antigens associated with cancer. It was shown
in studies on populations in the Far East that there is
an association between activated Treg lymphocytes
and progression of CC. Activated Treg lymphocytes in
colon cancer tissue were correlated with those in cancer
metastasis, and their presence influenced negatively on
the cancer immune system of the patients [45].

In the studies conducted by Svensson H, et al.
on subpopulations of lymphocytes, which infiltrate
a cancer tissue and normal mucosa in patients with CC,
it was shown that regulatory T lymphocytes accumulate
in the tissues changed by cancer while the activated
Th1 lymphocytes are less represented. Changed propor-
tions of the number of different types of lymphocytes
in CC probably have an impact on the capabilities of
anticancer immune response [9].

IL-2 is also involved in activation of cytotoxic T
lymphocytes (Tc lymphocytes). Tc cells destroy cancer
cells [46].

IL-2 can act in various way on an immunological
state activating or inhibiting the immunological answer.
The effect of IL-2 is largely determined by the concentra-
tion of IL-2 in the blood. High serum IL-2 level activates
CD8+ CD25- cells, which increase the anti-tumor activ-
ity. In contrast, chronic persistent elevated IL-2 levels are
associated with a predominant influence on activation
of Treg lymphocytes. Treg lymphocytes have trimeric
receptors. These receptors have a high affinity for this
cytokine, compared to CD8 + lymphocytes [17].

The results of our study indicate differences in
the immune system of patients with T2DM with the
coexistence of CC compared to people without T2DM
and without CC. A statistically higher concentration of
IL-2 was observed in the group of patients with T2DM
and CC than in the groups without diabetes or large
intestine cancer. Higher levels of IL-2 can be potentially
connected with an increased risk of CC. Elevated con-
centrations of IL-2 identified in the group of patients
with T2DM and CC, when confirmed in other stud-
ies on a larger number of patients, could be used as
a marker for an increased risk of development of CC
in diabetic patients. Our’ findings can contribute to
a change in procedures in the screening of colon cancer
in patients with T2DM.

There were no statistically significant differences in
the concentrations of IL-10 in patients with T2DM and
CC compared to other subjects in our study.

The major source of IL-10 is CD4+ T cells. IL-10
may be also produced by CD8+ lymphocytes, mac-
rophages, monocytes, dendritic cells and tumor
cells. The prerequisite condition of IL-10 secretion

by T cells is their activation by antigen presenting
cells [11, 19, 20].

IL-10 receptor complex consists of IL-10 receptor 1
(IL-10R1) and IL-10 receptor 2 (IL-10R2). IL-10R1 binds
IL-10 with a high affinity. Most hematopoietic cells
express low levels of IL-10R1 and a receptor expression
can be upregulated by various stimuli. The IL-10R2 is
expressed on most cells. Binding of IL-10 to the receptor
activates among others the Janus tyrosine kinases, JAK1
and Tyk2. It results in the activation of STAT proteins
and translocates them into the nucleus. IL-10 activates
the STAT1, STAT3, STATS5 pathways. Activation of the
STAT pathways may be important for the develop-
ment of colon cancer. For example, STAT3 activates the
suppressor of cytokine signaling 3 (SOCS3). SOCS3 is
induced by IL-10 and exerts negative regulatory effects
on various cytokine genes [19, 21, 47, 48].

IL-10 treatment results in a diminished nuclear
factor-«B (NF-«B) activation. IL-10 may also inhibit
NF-«B translocation into the nucleus. The inhibition of
NF-xB by IL-10 prevents DC maturation and diminishes
the function of antigen-presenting cells (APCs). IL-10
exerts effect on APCs to prevent the production of IL-2
and interferon-gamma. IL-10, on the one hand, inhibits
responses to alloantigens, on the other hand, contributes
to the reduction of IL-2 production. IL-2, in turn, stimulates
Treg lymphocytes, which participate in the development
of tolerance to antigens associated with cancer [11, 20].

IL-10 inhibits the production of IL-1, IL-6, IL-12, and
tumor necrosis factor (TNF). IL-10 activates natural killer
(NK) cell proliferation. The progression of CC may be
associated with the change in cytokine production by
Treg cells from IL-10 to IL-17, which promotes tumor
development. The treatment with antibodies against
IL-10 can be effective in the case of neoplastic diseases
[11, 19, 48]. IL-10 has a multidirectional influence on
immunological state.

In our study the lack of differences in serum
concentration of IL-10 in the groups of patients with
colon cancer may be associated with the complex role
of IL-10 in the development and progression of CC.
The concentrations of serum insulin, C-peptide and
HOMA-IR do not significantly differ among the groups,
although higher values of HOMA-IR and insulin levels
were observed in the groups with T2DM and T2DM
associated with CC.

Wider recognition of the risk factors for CC as well
as differences in immunological state in individuals
with the coexistence of T2DM can become the basis for
a strategy in the prevention of colon cancer and may
help in the selection of groups of patients with T2DM,
prone to the development of colon cancer.
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Conclusions

The concentration of IL-2 was statistically higher in
the group of patients with T2DM and CC than in the
groups of patients without those diseases. The coexist-
ence of T2DM and CC is characterized by an increased
level of serum IL-2.

IL-2 can potentially have an influence on the de-
velopment of cancer and progress of malignancy. An
elevated level of IL-2 may be a marker of an increased
risk of CC in patients with T2DM. It is recommended to
carry out tests on a larger group of patients. It could
be useful to select the group of patients with differ-
ences in immune system particularly susceptible to the
development of CC. It seems that patients with T2DM
and the increased level of IL-2 should be taken into
a special oncological care.

The lack of differences of IL-10 serum levels be-
tween the groups with and without colon cancer may
be associated with multidirectional effects of this
cytokine.
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