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Interleukin-21 and Interleukin-32 gene expression levels and their relationship with clinicopathological param-
eters in colorectal cancer

BACKGROUND AND AIMS: The immune cells in tumor microenvironment release chemokines and cytokines which deter-
mine the immune phenotype of the tumor and play an important role in the prognosis. Present study evaluates the gene
expression levels of IL-21 and IL-32 and their relations to clinicopathologic parameters in colorectal cancer. 
PATIENTS AND METHODS: 31(17F) patients with colorectal cancer were included. Samples were obtained from normal
and tumor tissues. After RNA isolation, IL-21 and IL-32 gene expression levels were measured. Immunohistochemistry
was also carried out for CD4+, CD8+ and NKcells to measure cell density. The relations between expression levels,
immune cell density and differentiation, stage, presence of vascular, perineural invasion and lymph node metastasis(MLN)
were investigated. 
RESULTS: IL-32 gene expression levels were increased in tumor tissues. IL-21 levels were found to be decreased in 50%
of the patients. IL-32 levels were also increased with the stage however, it was decreased significantly with the increa-
sed number of the MLN. On the other hand, expression levels of IL-21 increased significantly with the presence of vascu-
lar invasion. CD4+ density was decreased with increased T-stage, vascular invasion whereas CD8+ density decreased
only with the vascular invasion.
CONCLUSIONS: IL-32 expressed by tumor microenvironment reveals that expression increased to control tumor growth,
but levels are decreased with the increased number of MLNs which might be due to decreased CD4+ cell density.
Changes on IL-21 and IL-32 together with the changes on immune cell density, indicate their role in tumor growth
and invasion in colon cancer.
KEY WORDS: Colorectal Cancer, Cytokines, Immune Cell Density, Interleukin-21, Interleukin-32, Tumor
Microenvironment 

ne cells was also evaluated using immunohistochemistry.
Changes on IL-21 and IL-32 together with the changes
on immune cell density, indicate the role for cytokines in
tumor growth and invasion in colon cancer which might
shed light on new researches to understand the mechani-
sm of invasion and also to discover new molecular and
immunologic therapies for colorectal cancer.

Introduction

Malignant tumors are caused by genetic and epigenetic
changes, the most of which are effected by microenvi-
ronment. Tumor specific microenvironment involves
many cells including tumor cells, immune cells and stro-

What does this paper add to the literature? Statement

This paper is investigating the gene expression levels of
IL-21 and IL-32 in colorectal cancer. The density of immu-

R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D



mal cells 1,2. The location and relations of the cells in
stroma and the tumor together with the type of activa-
tions and their secretions such as chemokines and cytoki-
nes determine the future of the tumor. Interleukins,
growth factors and TNF-α are released by immune cel-
ls or by tissues act to shape the immune response by
inviting the immune cells to the field and also act to
increase the communication between immune cells. 
Colon cancer is the third most common cancer and also
second deadly cancer after lung cancer in USA. Almost
20% of the patients are in stage IV and more than 50%
of the patients in stage I and III also have metastasis
during the time of diagnosis 3. It has been shown in
invaziv colon cancer that the type and density of immu-
ne cells in stroma infiltrating the tumor together with
inflammatory microenvironment were very important for
the prognosis 4,5.
Interleukin-21 (IL-21) and Interleukin-32 (IL-32) are
pro-inflammatory cytokines released from immune cells
located in tumor microenvironment. IL-32 is a multi-
function pro-inflammatory cytokines released from
epithelial cells (colon, stomach, lung), monocytes acti-
vated by IL-2, IL-18, IFN-γ, activated natural-killer (NK)
cells and T-cells 6-8. The expression levels of IL-32 was
very low in normal colonic mucosal cells whereas, it was
found to be highly expressed in inflammatory bowel
disease 9. IL-32 is very important for colon cancer as it
inhibits the growth of cancer cells and changes the levels
of other cytokines 10,11.
IL-21 is a member of IL-2 cytokine family and expres-
sed by helper T cells (Th), follicular helper T cells (Tfh),
Th17 and natural killer T (NKT) cells. The main sour-
ces of IL-21 are CD4+ T cells and NKT cells. IL-21
also stimulates the NK cells and increases the cytotoxic
effects of CD8+ T cells, decreases the differentiation of
Treg cells and induces the release of inflammatory media-
tors from epithelial cells and fibroblasts 12. Jouch et al
has shown in an experimental study that IL-21 stimu-
lated the intestinal carcinogenesis and tumor supported
microenvironment also developed by the effects of IL-
21 13-15. However, the changes on mRNA levels of IL-
21 and IL-32 in tumor tissue as compared to normal
tissue is not known yet. These cytokines might be an
indirect indicator for tumor infiltrating cells including
CD4+ Tcell, NK cell and NKT cell. 
Therefore, present study is planned to evaluate the gene
expression levels of IL-21 and IL-32, immune cell den-
sity and their relations to clinicopathologic parameters
including tumor stage, tumor differentiation, lymph node
involvement, vascular and perineural invasion in patients
with colorectal cancer. 

Patients and Methods

Tissue samples used in this study obtained from patients
who had radical colorectal surgery in 7th Surgical Clinic
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of Ankara Numune Teaching and Research Hospital and
histopathological examination were carried out in the
pathology department of the same hospital. Molecular
studies carried out in Hacettepe University Cancer insti-
tute, Department of Basic Oncology. 
The study protocol was approved by the local ethics com-
mittee of Hacettepe University, in accordence with the
Declaration of Helsinki, and all paticipants approved writ-
ten informed consent. STROPE-ME statement and guide-
line is used for collection and handling of samples, analy-
sis, interpretation of data and reporting the results 16.

PATIENTS

Power calculation is used for finding the necessary sam-
ple size. However, more saples were collected in order
to cover inadequate or low quality material for molecu-
lar analysis. Thirty-one patients with the mean (range)
age of 61(26-79) years with colorectal cancer who
underwent surgery were included in the study. During
surgical removal of each tumor an adjacent section of
normal tissue was also removed. Samples were put into
the RNA-later (Ambion, ABD) and kept at -20 °C until
RNA isolation. Clinicopathologic parameters of the
patients such as stage, size and pathologic grades of
tumor, number of metastatic lymph nodes, neuoral and
vascular invasion based on pathology reports have all
been registered on SPSS 18.00 for Windows. 

RNA ISOLATION

Total RNA was isolated from 250 mg tumoral and nor-
mal tissues using RNeasy Midi Kit (Qiagen, USA) accor-
ding to manufacturer’s instructions. Isolated RNAs were
treated with DNAse I enzyme using DNA-Free RNA kit
(Zymo Research, USA) for degradation of genomic DNA.
Purity and concentration of RNAs were calculated on
the NanoDrop 1000 spectrophotometer (Thermo, ABD).
Subsequently cDNA was synthesized using RevertAid
First Strand cDNA Synthesis kit (Thermo, ABD).

POLYMERASE CHAIN REACTION (PCR)

Conventinal PCR was done to optimize annealing degrees
of designed primers belong to genes and MgCI2 concen-
tration. Primers sequences of IL-21, IL-32 and GAPDH
genes are given in Table I. Size of PCR products were
evaluated using 2% agarose gel electrophoresis.

REAL-TIME PCR (QPCR)

Expression levels of IL-21, IL-32 and GAPDH genes
were evaluated by real-time PCR (qPCR). We used Light
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Cycler-DNA Master SYBR–GreenI (Roche Diagnostics,
Germany) kit for relative quantification of gene expres-
sion in the tumor tissue compared to normal tissue. The
qPCR reactions were set up in volume of 20 µl, con-
taining 4 µL of sample cDNA, 1 × SYBR Green I dye,
2 mM MgCl2, and 0,125 µM of IL-21, 0,188 µM IL-
32 and GAPDH’s specific forward and revers primers
(Sequences are given in Table I). The PCR cycling con-
ditions were as follows: initial denaturation at 95°C for
5 min and 95°C for 30 s, 61 °C for 30s, 72°C for 30s
for 45 cycles, final extension at 72°C for 10min. Relative
expression levels were calculated using the PCR thre-
shold cycle number (CT) for each tissue target genes
and internal control gene (GAPDH) using the formula
2-(∆CTsample-∆CTcontrol) 17. ∆CT represents the diffe-
rence in CT values between the target gene (IL-21 or
IL-32) and internal control gene GAPDH. qPCR was
performed in duplicate for each sample and average CT
values were calculated. 

IMMUNOHISTOCHEMISTRY

Immunohistochemical staining were carried out in
twenty-four patients who had IL-32 and IL-21 gene
expression levels analysis. Consecutive 3µm–thick sec-
tions were obtained from formalin-fixed paraffin-embed-
ded tissues of each patient. Sections were immunolabel-
led for CD4, CD8 and CD56.
Procedure was performed using the autostainer (Bond;
Leica Biosystems, UK) at room temperature. CD4, CD8
and CD56 primary human antibodies (BondTM Ready
to use Primary antibody, Leica Biosystem, UK) were
diluted in 1:200 for immunostaining. Density of immu-
ne cells was determined from the number of CD4+,
CD8+ and CD56+ cells. Cell density assessed in tumor
center (TC) and ınvasive margin (IM) area and five area
identified for each tumor site by scanning with light
microscopy. In the sequel immune cells were counted in
tc and ım area at x400. The mean value of immune cel-
ls of five fields was calculated for each tumor SITE.

STATISTICAL ANALYSIS

The data are presented as mean(range). All analysis were
conducted by SPSS 18 (SPSS, Chicago, USA).
Continuous variables were compared using Kruskal-Wallis
and One-way Anova Test. Differences were considered

statistically significant when p-values were <0.05. Pearson
and Spearman correlation analysis were used to evaluate
the relationship between clinicopathological parameters,
gene expression levels and cell density.

FUNDING SOURCES

The authors wrote the study protocol, coordinated the
study, managed the data collection and undertook analy-
ses. The funding source had no role in the trial design,
conduct, data collection, analyses, data interpretation or
writing of this paper. The sponsor was not involved in
developing the analysis plan or in the analysis.

Results

IL-21 AND IL-32 GENE EXPRESSIONS IN TISSUE SAMPLES

Thirty-one patients with the mean (range) age of 61(26-
79) years were included in the study. IL-32 levels were
studied in 31(17F) and IL-21 levels were studied in
28(15K) patients due to low quantity RNA. Gene expres-
sion levels of patients in tumor tissues were compared
to their own normal tissue expressions. 2-∆∆CT method
is used for calculations. In this method, 2-∆∆CT bigger

TABLE I - Primers Sequences for GAPDH, IL-21, IL-32 genes. 

Genes Primers Sequences (5’-3’) Chromoseme PCR Products Gene ID No.

GAPDH F: CTGAGAACGGGAAGCTTGTCATR: GCCTTCTCCATGGTGGTGAAGA 12p13 143 bp NM_002046.5 
IL-21 F: CAAACTGTAAGTGGTCAGCTR: CTGCATTTGTGGAAGGTGGT 4q26 -q27 132 bp NM_021803.3 
IL-32 F: AGCTGGAGGACTTCAAAGAGR: CCGGGACAGGGGATCTGTTG 16p13.3 141 bp NM_001012631.1

Fig. 1: IL-32 and IL-21 gene expression levels.
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than 1 means increased gene expression in tumor tissue,
2-∆∆CT smaller than 1 means decreased gene expression
as compared to normal tissue and 2-∆∆CT equal 1 reflects
equal gene expressions in both normal and tumor tis-
sues. 
IL-32 expression levels were found to be increased, whe-
reas IL-21 gene expression levels were decreased in 50%
of the patients and increased in remaining 50% of
patients in tumor tissues as compared to normal tissue
(Fig. 1).
IL-32 and IL-21 gene expression levels were also eva-
luated according to tumor volume, differentiation, pato-
logic T grade (pT), Astler-Coller stage, presence of lymph
node metastasis, vascular invasion, perineural invasion
and metastasis (Table II). 

IL-32 AND IL-21 EXPRESSION LEVELS ACCORDING TO
DIFFERENTIATION

There was no correlation between the degree of diffe-
rentiation and IL-32 gene expression levels. IL-21 gene

expressions were not increased in well-differentiated
group but, increased in medium-differentiated and un-
differentiated group without any statistical significance
(p>0.05).

IL-32 AND IL-21 GENE EXPRESSIONS ACCORDING TO
TUMOR GRADE

IL-32 and IL-21 expression levels were evaluated accor-
ding to Astler-Coller classification of the tumors. IL-32
gene expressions were decreased on stage A but increa-
sed when tumor passes mucosa on stage B1 and B2.
Expression levels were decreased to its half with the
involvement of lymph nodes in stage C. Although it was
also decreased in stage D, it was not as low as it was
in stage A (Fig. 2A). When all the stages were compa-
red, the changes did not reach the statistical significan-
ce (p. 0.05) which might be the result of low patient
volume and unequal distribution in the groups. 
The expressions of IL-21 also decreased with the increa-
sed stage of the disease (Fig. 2B). 

TABLE II - IL-32 and IL-21 expression levels according to clinicopathologic parameters (*)

Clinicopathologic Parameters n IL-32 n IL-21
T Stage (pT)

T2 6 3,37 (0,051-9,58) 4 9,71 (0,027-32,79)
T3 11 4,33 (0,142-15,45) 10 2,84 (0,007-13,784)
T4 14 1,02 (0,019-4,169) 14 5,64 (0,003-70,520)

31 p> 0.05 28 p> 0.05 
Differentiation
Grade 1 (well) 18 1,96 (0,019-9,579) 17 1,77 (0,008-13,784)
Grade 2 (medium) 10 3,28 (0,127-15,454) 8 5,22 (0,007-32,785)
Grade 3 (undifferentiated) 1 6,75 (6,75) 1 2,62 (2,62)

29 p> 0.05 26 p> 0.05 
Astler-Coller Classification

A 1 0,58 (0,58) 1 4,44 (4,438)
B1 3 3,14 (0,929-6,475) 1 32,79 (32,785)
B2 13 3,76 (0,031-15,454) 13 2,42 (0,007-13,784)
C2 13 1,44 (0,19-6,75) 12 6,35 (0,003-70,520)
D 1 0,64 (0,639) 1 0,049 

31 p> 0.05 28 p> 0.05 
Lymph Node Metastasis

none 16 3,233 (0,031-15,454) 14 4,61 (0,007-32,785)
PLN  3 7 2,978 (0,858-6,750) 6 1,21 (0,017-3,784)
PLN >3 7 0,668 (0,019) 7 1,448 (0,005-1,851)

30 p> 0.05 27 p> 0.05 
Vascular invasion

present 7 4,180 (0,019-15,454) 6 13,494 (0,625-70,520)
absent 20 2,25 (0,024-9,579) 18 2,58 (0,003-32,785)
unknown 4 0,85 (0,168-1,328) 4 4,42 (0,049-13,784)

31 p> 0.05 28 p=0.02
Perineural invasion

present 6 1,524 (0,019-6,475) 5 3,50 (0,075-13,784)
absent 22 3,021 (0,024-15,454) 20 6,18 (0.003-70,520) 

unknown 3 0,711 (0,168-1,328) 3 1,30 (0,49-3,784)
28 p> 0.05 28 p> 0.05

(*) All values are mean(range), ( )p=0.01 for patients with PLN>3, PLN: positive lymph nodes.
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IL-21 AND IL-32 GENE EXPRESSIONS ACCORDING TO
T-STAGE

Gene expressions of IL-21 and IL-32 according to T-
stage were similar to the expressions according to Astler-
Coller classification. IL-32 expressions were increased
with T-stage as compared to normal tissue and decrea-
sed when tumor passed the serosal wall and started to
invade periphery. Although IL-21 expressions were found
to be higher in T2 stage, it was found to be signifi-
cantly decreased in T3 and T4.

IL-21 AND IL-32 GENE EXPRESSIONS ACCORDING TO
LYMPH NODE INVOLVEMENT

Expression levels were not changed with the lymph node
involvement. Hovewer, IL-32 levels were significantly
higher when the number of tumor positive lymph
nodes(PLN) is less or equal to 3, and decreased signifi-
cantly when PLN is over 3. (p<0.05) (Fig. 3A). IL-21
gene expressions did not change sigificantly with the
number of PLNs. (Fig. 3B).

Fig. 2: Gene expression levels according to Astler-Coller classification A) IL-32 gene expression B) IL-21 gene expression.

A) B)

Fig. 3: Gene expressions according to number of PLNs. A) IL32 gene B) IL-21 gene, PLN: Positive Lymph Nodes.

A) B)
R
E
A
D
-O

N
L
Y
 C

O
P
Y
 

P
R
IN

T
IN

G
 P

R
O
H
IB

IT
E
D



Ann. Ital. Chir., 93, 1, 2022 - Jan. 28 - 2022 - Online ahead of print 83

Interleukin-21 and Interleukin-32 gene expression levels and their relationship with clinicopathological parameters in colorectal cancer

IL-32 AND IL-21 GENE EXPRESSIONS ACCORDING TO
VASCULAR INVASION

Although the number of patients with the vascular inva-
sions were too small to comment, (n=7), both IL-32 and
IL-21 gene expressions were found to be increased in
patients with vascular invasion (Figg. 4A-B). This increa-
se was even more than 4-folds for IL-21 and reached
statistical significance (p=0.023). 

GENE EXPRESSIONS ACCORDING TO PERINEURAL
INVASION AND DISTANT METASTASIS

There was no correlation between gene expression levels
and perineural invasion. There was only one patient with
distant metastasis and both IL-21 and IL-32 gene expres-
sions were found to be decreased in this patient. 

IMMUNE CELL DENSITY IN TUMOR TISSUE

The density of CD4+ T, CD8+ T and NK cells were
counted at tumor invasive margin (IM) and tumor cen-
ter (TC) in 24 patients (Fig. 5). The density of CD4+

and CD8+ at tumor invasive margin were found to be
significantly increased as compared to their density at
center (p<0.05). (Table III)
CD8+ T cells were significantly higher than CD4+ T cel-
ls at center and invasive margin of the tumor(p<0.05).
The density of both cells were correlated to each other
and increased at center and invasive margin of the tumor
(p<0.05). NK cells were found at tumor center in only
one patient (Fig. 5C). When the correlation between IL-
32 and IL-21 gene expression levels and the density of

CD4+ were evaluated no significant correlation was
found. There was a strong correlation between patologic
T-stage and CD4+ cell density which was significantly
decreased both at the tumor center and invasive margin
with the increased T-stage. (p<0.05 with Pearson corre-
lation= -, 630 and -, 602, respectively). Similar results
were found with Astler-Coller classification. When the
relation between cell density and vascular invasion is
assessed, density of both CD4+ and CD8+ cells were
decreased at invasion margin of the tumor in patient
with vascular invasion (p< 0.05 with Pearson correlation
= -, 572 and -, 470 respectively). Whereas, no correla-
tion was found between density of CD8+ T cell and T-
stage. No correlation or relationship also found between
CD4+, CD8+ cell density and differantiation, number of
PLNs and perineural invasions.

Discussion

Determination of the prognosis and response to treat-
ment of multifactorial diseases such as cancer is very
difficult. Untill now various biomarkers have been deve-
loped to determine the prognosis of cancer patients
however; very few of them have found a use in clinical
practice. Currently, tumor microenvironment affecting
the oncogenesis is subject to active research in order to
determine a suitable biomarker for prognosis and respon-
se to therapy. Furthermore, tumor microenvironment is
currently an attractive target for personalized cancer the-
rapy. 
In order for the tumor cells to adopt and proliferate in
the microenvironment; an interaction with various
microenvironmental components such as endothelial cel-

Fig. 4: Gene expressions according to vascular invasion A) IL-32 gene B) IL-21 gene.

A) B)
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ls, fibroblasts, blood and lymphatic vessels, immune cel-
ls, cytokines and chemokines and cellular metabolites are
required 18. Immune system is one of the most impor-
tant factors that determine tumor progression. According

to circumstances and localization it can support or sup-
press tumor growth. Immune system can protect the host
from tumor development by the so called “immune sur-
veillance” mechanism. The incidence of spontaneous or
mutagen induced carcinogenesis is found to be increa-
sed in immune suppressed animals; which emphasizes
the role of innate and adoptive immune system in anti-
tumor resistance in the organism. Tumor cells develope
resistance to immune surveillance by “immune-shaping”
and therefore reducing the antigenic profile 19,20. Process
of changing from immune surveillance to a tumor sup-
porting immune cell requires complex signal transduc-
tion mechanisms. This process is affected by the cytoki-
nes that are released from immune cells and other non-
neoplastic cellular components (epithelial cells, cancer asso-
ciated fibroblasts). Cyokines associated signal transduction
cascade during Immuno-editing can either suppress or
support tumor proliferation. Elucidation of this complex
interaction will contribute to our understanding of tumor
growth and propagation. Cytokines are an indirect indi-
cator of the immunocytes infiltrating the tumor 21,22. The
localization, density and behavior of these cells show
changes according to stages of the tumor. Clinical stu-
dies have shown that in different individuals with can-
cers in same histopathologic stage can show diverse pro-
gnoses. Furthermore; an advanced stage disease can be
stable for a long time and a disease with multiple meta-
stasis can show spontaneous regression or an early stage
disease can relapse immediately after R0 resection and
lead to death of the patient. This is due to the fact that
classical tumor stage considers the tumor cells but not
the components of the microenvironment such as immu-
ne cells that infiltrate the tumor. Recents studies that
are peformed support this hypothesis 23. Immune cells
are the most important components of the tumor stro-
ma and they provide the optimal cytokine and inflam-
matory support to the milleu. Histopathologic analysis
demonstrate that tumor is infiltrated by various innate
and adoptive immune system cells. Macropahges are fre-
quently found in the stroma and are responsible for the
fibrosis. Lymphocyte type and distribution show diffe-
rences according to the tumor type. Natural Killer cel-
ls (NK cells) are usullay present in the stroma of many
tumors except in renal cell carcinoma (RCC) where it
is in close relationship with the tumor cells 24. Present

Fig. 5: Immunohistochemistry A) CD4+ T cells at invasive margin
(X 200) B) CD8+ T cells at invasive margin (X 100) C) CD56+
NK cells at tumor center (X 200).

A)

B)

C)

TABLE III - Immune Cell Density in Tumor Tissue

Number of Number of p value
CD4+ CD8+

T Cell(n=24) T cell(n=24)

Tumor Center 30,17 (0-96) 63,46 (2-134) p< 0.05
Tumor Invasive Margine 49,58 (0-98) 99,08 (22-238) p< 0.05
P value p< 0.05 p< 0.05

(*)All Values are mean(range).
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study supports this information as we couldn’t find NK
cells at center and margin of the tumor in any patient
but one (Fig. 5C). T cells are present both in the tumor
center and invasive edge. Naïve T cells are usually loca-
lized in the neighbouring lymphoid tissue around the
tumor. CD8+ T cells are both in contact with the tumor
cells and also present in the stroma of the tumor cells.
We also found CD4+ and CD8+ T cells at margin and
center of the tumor and the density of CD8+ T cells
was much higher than CD4+ T cells. This might be a
resemblance of the active role for CD4+ and CD8+ T
cell subgroups. Regulatory T cells (Treg), Tfh, Th17 and
B lymphocytes are localized in the stroma and lymphoid
islands around the tumor. The distribution of these cel-
ls change according to tumor type and patient charac-
teristics and this determines the individual prognosis. The
studies indicate that NK, CD8+ T cells, Th1, M1 type
macrophages and dendritic cells are indicators of good
prognosis. On the contrary; Treg, Th2, myeloid-derived
suppressor cell (MDSC) and M2 type macrophages are
related with poor prognosis. An intense lymphocyre infil-
tration is indicative of with strong antitumor immune
response. Studies have shown a clear relationship between
intratumoral immune cell count and clinical prognosis
of the patients with head and neck cancers, ovarian, tran-
sitional cell, breast, colorectal, renal, prostate, lung can-
cers and malignant melanoma. When the subtype analy-
sis of the immune cells were performed; it was found
that increased infiltration of CD3+T cell, CD8+T cell ve
memory T cell in the tumor was related with prolon-
ged disease free survival (DFS) and overall survival (OS)
of the patients 25,26. In the present study proinflamma-
tory cytokines IL-21 and IL-32 gene expression was
analyzed in the patients with colorectal cancer as an indi-
cator of the innate and adoptive immune process.
Furthermore; the IL-21 and IL-32 gene expression levels
were correlated with patient and tumor related progno-
stic factors such as differentiation level, clinical and
pathologic stage, volume, lymph node metastasis, vascu-
lar, lymphatic and perineural invasion. IL-32 gene
expression was found to be increased in the tumor tis-
sue in comparison to the normal counterpart. However,
its expression level was reduced in 48% of the patients.
IL-21 expression was enhanced in 50% of the patients
and reduced in the remaining 50%. Although the num-
ber of the patients is not enough to reach a definitive
conclusion and also to evaluate the results of the study,
the variation of the expression levels of IL-32 and IL-
21 genes suggests the variation of the immune function
in different individuals which has also been emphasized
by Angell et al 18. Furthermore, in the present study the
tumor samples have been taken from the center of the
tumor; hence the results indicate only a part of the
immune reaction in the organism due to the fact that
the immunocytes are scatterded throughout the tumor
microenvironment. In previous immunohistochemical
studies increased IL-32 expression was found to be cor-
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related with poor prognosis in certain cancers (27).
However, we have not come a cross any study regarding
the gene expressions of IL-32 and IL-21 in colorectal
cancer. 
When the expression levels were analyzed according to
the T stage of the disease it was found that IL-32 mRNA
levels were higher in stages T2 and T3 and showed a
tendency towards reduction in the T4 stage. On the
other hand; IL-21 mRNA level was highest in stage T2
disease and was lower in the stage T3 and T4 disease.
Milecnik et al have shown a reduced CD8+ T cell den-
sity as the T-stage (invasion level) of the disease increa-
sed (Tis/T1 and T4). In adition to all memory T cell
(CD45RO+) and cytotoxic effector cells (GRZMB+)
density was reduced as the T-stage of the disease was
increased 28. Present study revealed that in patients with
advanced stage tumor, CD4+ T-cell density was decrea-
sed both at center and the margin of the tumor, whi-
ch might be an important indicator for the deficiency
of immune system with the growth of the tumor. In
adition, density of both CD4+ and CD8+ cells were also
decreased at invasion margin of the tumor in patient
with vascular invasion. 
Galon et al have shown a close relation between peri-
neural and lymphovascular invasion by phenotypic and
genotypic analysis of the immune function in patients
with colorectal cancer 19. Furthermore, they also demon-
strated that in the absence of tumor embolism immu-
nocyte infiltration was enhanced together with mRNA
levels of the markers that define Th1 and effector T cel-
ls. Among these markers were CD8, T-box transcription
factor-21 (Tbet), IFN regulatory factor-1 (IRF-1), IFN-
γ, granulysin, granzymes. The subtypes of the lymphocy-
tes significantly differ in the presence of tumor emboli
in the patients 19. The main lymphocytes that increased
were the CD8+ memory T cells 29. In our study it was
found that IL-32 mRNA levels were increased in cases
without lymph node metastasis such as stage B1 and B2;
however in stage C2 where there is an extensive lymph
node metastasis, expression levels were decreased. These
cytokines are especially expressed in Th and NK cells
and might be an indirect marker of immune infiltration.
However, we failed to find any significant relation
between Th and NK cell density and IL-32 and IL-21
gene expression levels. On the other hand we found that
IL-21 gene expression levels were also decreased with
advanced T-stage as the density of CD4+ T cells. One
of the short commings of the study is the fact that the-
re are not enough patients in the early and advanced
stage disease which makes the interpretation of the results
harder. Together with increased patient number and lon-
ger follow-up periods for patient survival analysis could
yeild to more extrapolatable results. Once the IL-21 and
IL-32 expression levels were analyzed in groups with and
without lymph node metastasis no significant difference
was observed. However; once the expression levels were
compared among the patients with <3 and ≥3 lymph
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node metastasis; a reduction in expression levels of the
IL-32 was observed which was statistically significant
(p<0.05). In a study by Milenick et al on tissue sam-
ples of 599 colorectal cancer cases a reduction in the
immunocyte density was determined with lymph node
metastasis 28. In the present study, reduction in the
expression levels of IL-32 may indicate a mechanism of
immune infiltration which suggests immune reaction in
the tumor microenvironment is a factor that controls
tumor progression starting from the early phases of the
disease. 
Determination of IL-32 gene expression in colon cancer
may provide information regarding lymp node metasta-
sis and tumor microenvironment. IL-21 is released from
the follicular T cells in the tumor microenvironment and
regulates the function of the Th1, memory T cell and
cytotoxic T-cell response which is important in the
patient’s overall and disease free survival 30. Analysis of
the immunocyte density, subtype and localization in the
tumor microenvironment have been shown to be useful
prognostic criteria regarding patient survival and recur-
rences and it was independent from and superior to the
TNM staging system 31,32. However; the exact mecha-
nisms of change in intratumoral imunocyte density and
subtype are not clearly defined. As the knowledge in the-
se areas are increased more personalized immunotherapy
for different cancers will be developed. 
In conclusion, present study indicates that IL-21 and IL-
32 are not directly related with differentiation, perineu-
ral invasion and distant metasastasis. However, IL-32
expressed by tumor microenvironment reveals that IL-
32 expression increased to control tumor growth, but
levels are decreased with the increased number of invol-
ved lymph nodes which might be due to decreased CD4+
cell density. Changes on IL-21 and IL-32 together with
the changes on immune cell density, indicate the role
for cytokines in tumor growth and invasion in colon
cancer. As the cytokine networks are very important for
cancer we need to know which and how cytokine
networks effect the tumor progress in patients, for whi-
ch further studies are required.

Riassunto

Le cellule immunitarie nel microambiente tumorale rila-
sciano chemochine e citochine che determinano il feno-
tipo immunitario del tumore e svolgono un ruolo impor-
tante nella prognosi. Il presente studio valuta i livelli di
espressione genica di IL-21 e IL-32 e le loro relazioni
con i parametri cl inicopatologici nel carcinoma del colon-
retto.
Sono stati inclusi nello studio 31pazienti (di cui 17 don-
ne) affetti da c arcinoma del colon-retto. I campioni sono
stati ottenuti da tessuti normali e tumorali. Dopo l’isola-
mento dell’RNA, sono stati misurati i livelli di espressio-
ne genica di IL-21 e IL-32. L’immunoistochimica è sta-
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ta eseguita anche per le celle CD4 +, CD8 + e NK per
misurare la densità cellulare. Sono state studiate le rela-
zioni tra livelli di espressione, densità e differenziazione
delle cellule immunitarie, stadio, presenza di invasione
vascolare, perineurale e metastasi dei linfonodi (MLN).
Risultati: i livelli di espressione genica dell’IL-32 sono
aumentati nei tessuti tumorali. È stato riscontrato che i
livelli di IL-21 sono diminuiti nel 50% dei pazienti.
Anche i livelli di IL-32 sono stati aumentati con lo sta-
dio, ma è stato significativamente ridotto con l’aumen-
to del numero di MLN. D’altra parte, i livelli di espres-
sione di IL-21 sono aumentati significativamente con la
presenza di invasione vascolare. La densità di CD4 + è
stata ridotta con un aumento dello stadio T, invasione
vascolare mentre la densità di CD8 + è diminuita solo
con l’invasione vascolare.
Conclusioni: IL-32 espresso dal microambiente tumora-
le rivela che l’espressione è aumentata per controllare la
crescita del tumore, ma i livelli sono diminuiti con l’au-
mento del numero di MLN che potrebbe essere dovu-
to alla diminuzione della densità cellulare CD4 +. I cam-
biamenti su IL-21 e IL-32 insieme ai cambiamenti sul-
la densità delle cellule immunitarie, indicano il loro ruo-
lo nella crescita del tumore e nell’invasione nel cancro
del colon.
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