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ABSTRACT

Background: Among the most common malignancies worldwide, bladder cancer is among
the most common. Iraq has seen a dramatic spike in the number of reported cases and
deaths from this illness over the last few decades. Aim. Examining interleukin-10 expression
in human bladder cancer with the main objective of discovering relevant connections
between it and clinic-pathological variables is the fundamental purpose of this study. Using
this marker to differentiate between basal and luminal bladder tumors is another goal.
Material and Methods: We hope that by studying interleukin-10 expression in bladder 
cancer, we may better understand the biological activity of this disease in connection to
grade and muscle invasiveness, and so improve diagnostic and prognostic tools. This
research looks at how interleukin-10 expression in bladder cancer may be detected using
immunohistochemistry. The AL Hussein Teaching Hospital in the city of AL-Nasiriya in
southern Iraq was the site of the random sample collection. One hundred tissues were used
in the study; seventy of these were bladder cancer tissues and thirty were benign control 
tissues. 
Results: Fifty out of seventy samples showed positive interleukin-10 expression. Compared
to low-grade bladder cancer, which had an interleukin-10 expression level of 59.26%, 
high-grade bladder cancer had an enhanced level of 79.07%. Furthermore, interleukin-10
expression is significantly elevated in the T2 stage (76.22%), followed by Ta (54.89%), T1
(66.67%), T3 (two instances), and T4 (one case). In instances where muscle invasion has
occurred, interleukin-10 expression is high (80.95%), whereas in circumstances where no
such invasion has occurred, it is low (57.14%).
Conclusion: In conclusion. One way to measure how aggressive bladder cancer is is by
looking for interleukin-10. In light of the paucity of prior work on the subject in Iraq, this study
represents a significant step forward. More research on the function of interleukin-10 in 
bladder cancer biology is urgently required.
Key words: bladder cancer, interleukin-10, immunohistochemistry, TNM stage, muscle-
invasive bladder carcinoma, non-muscle-invasive bladder carcinoma

INTRODUCTIONINTRODUCTION

The most common kind of tumor in the urinary system is bladder cancer,
which requires a battery of immunological testing and a battery of other 
procedures to diagnose. Even with all the new medical technology, a biopsy of
the bladder tissue is still necessary for a proper diagnosis (1). Cancers of the
bladder may be classified into two groups based on how deeply they penetrate
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the bladder wall: muscle­invasive bladder carcinoma
(MIBC) and non­muscle­invasive bladder cancer
(NMIBC). Invasive carcinomas limited to the lamina 
propria (stage pT1), carcinoma in situ ("CIS"), non­
muscle invasive bladder cancer (NMIBC), or carcinoma
in situ (stage pT2) account for almost 70% of all bladder
cancers that are first detected. The vast majority 
of bladder cancers are transitional cell carcinomas
(TCCs), which make up 97% of all cases. Squamous cell
carcinomas (SCCs) make up 2% of cases, while adeno­
carcinoma accounts for 1% (3). Bladder cancer ranks #4
among male malignancies and #8 among cancer­
related fatalities in the US, claiming the lives of around
12,000 individuals yearly, with an estimated 60000
new­cases diagnosed annually. In 2017, the United
States of America had 79,030 instances of bladder 
cancer, with 16,870 fatalities as a result (4). Iraq ranks
fifth globally for bladder cancer incidence, third for
men, and tenth for women. In 2010, 866 male cases
and 297 female cases of bladder cancer were recorded
by the Iraqi Cancer Registry (5). It will be the sixth most
common malignancy overall in 2021 with an infection
rate of 1,769—1,360 in men and 409 in women. Based
on this imbalance, it appears that this illness will affect
more males than women (6).

Although systemic cisplatin­based chemotherapy is
now recommended for advanced bladder cancer,
immunotherapy is emerging as a promising second 
line of defense when the first line of treatment was
unsuccessful in halting the disease. Cells of the myeloid
and lymphoid types, including dendritic cells,
macrophages, eosinophils, neutrophils, and mast cells,
respectively, generate this pleiotropic cytokine, which
has extensive anti­inflammatory effects. When stimu­
lated with dsDNA and lipopolysaccharide (LPS),
macrophages and myeloid dendritic cells secrete IL­10
in response to MyD88 activation and TRIF­dependent
Toll­like Receptor (TLR) pathways, namely TLR3 and
TLR4, respectively. In addition, LPS triggers the forma­
tion of T regulatory cells by causing tolerogenic 
dendritic cells (CD11clowCD45RBhigh) to release 
copious quantities of IL­10 (7,8). An essential compo­
nent of immunological homeostasis, IL­10 is produced
by natural regulatory cells (nTreg) in reaction to IL­2 (9).

The 37 kDa physiologically active protein IL­10
forms a non­covalent homodimer with a molecular
mass of 18.5 kDa per unit. We know it to be a three­
dimensional domain switcher protein. Two subunits, IL­
10R1 and IL­10R2, make up the IL­10 receptor (IL­10R),
a class II cytokine receptor (10). An IL­10 secretory state 
and suppressive action in the anti­tumor immune
response may be defining characteristics of a subset of

functioning TAMs. Prior research has shown that IL­10+
TAMs help breast and gastric cancer cells avoid the
immune system (11).

This study aimed to determine if IL­10 levels were
associated with tumor grade and stage in bladder 
cancer patients by using immunohistochemistry (IHC)
to evaluate IL­10 expression. The histological and 
clinical characteristics of bladder cancer in Iraqis were
also intended to be documented.

MATERIAL AND METHODSMATERIAL AND METHODS

Collection of Samples

Two sets of 100 bladder tissue samples were used in
this study. One group consisted of 70 samples from 
individuals with bladder cancer, while the other 30
samples were from healthy bladder lesions. The 
participants' ages ranged from 20 to 80 years. The
materials used in the study were obtained from two
locations in Thi­Qar province: Al­Hussein Hospital and a
private laboratory. They were stored at room temper­
ature with 10% formaldehyde until histopathological
and immunohistochemically processing. 

Immunohistochemistry Assays (IHC)

This experiment used the immunohistochemistry
approach, following the previously described protocols
(12). The initial step in deparaffination is to soak 
samples in xylene and then rehydrate them using a
series of progressively stronger alcohols. After that, any
leftover antigens will be removed by heating the slides
in a Retrieval Solution. To counteract the tissue's 
natural peroxidase activity, peroxidase was injected
after 20 minutes of room temperature cooling and left
on for 10 minutes. After that, for a further ten minutes
each time, the slides were washed with phosphate
buffered saline. Afterwards, use a rabbit polyclonal
antibody to incubate the sections with primary anti­
bodies IL­10 (in a 1:100 ratio). The next day, the slides
were immersed in PBS for ten minutes each of three
washes. Afterwards, they were incubated at room 
temperature with a moderate vibrator for 30 minutes
after being drenched with anti­mouse labeled polymer­
HRP primary anti body. Following that, the slides were
immersed in PBS buffer three times, with a five­minute
interval between each wash. Following the Dako tech­
nique, the slides were incubated at room temperature
for 10 minutes after being stained with drops of DAP
chromogen. Then, after 10 minutes, the slides were
rinsed with distilled water (D.W.). After that, the cell
nucleus was brought to light by letting haematoxylin, a



S70 Surgery, Gastroenterology and Oncology, 29, 4 Suppl, 2024

Hameed Naeem Mousa

counter stain, incubate at room temperature for 2 
minutes after being dropped over the slides. The next
step was rinsing the slides under running water for two
minutes and distilled water for another minute. This
process was repeated three times. The next stage was
to dry the slides by submerging them in ethanol at 
concentrations of70,95, and 100% for one minute
each. The slides were considered dehydrated after
being immersed in xylene for two minutes apiece. After
that, 22 X 22 mm slides were placed over the slides and
let to dry after DPX drops were applied.

Statistical Analysis

After analysed the data via SPSS, the results are
shown as a percentage. Using the Pearson Chi­square
test, one may determine whether two sets of qualita­
tive data are significantly different. A p­value of less
than 0.05 is considered a statistically significant finding.

RESULTSRESULTS

Thirty bladder cancer patients at stage T2 had 
elevated IL­10 levels (p=0.001), compared to two out of

thirty controls who tested positive for the protein. Fifty
cases out of 70 exhibited overexpression of IL­10
(71.43%). Referring to the data in table 1, there were
eleven instances of stage Ta, six instances of stage T1,
two instances of stage T3, and one instance of stage T4.
According to the data in the table 2, this study found
that low­grade urothelial carcinoma accounted for 16
of the 50 instances of positive IL­10 expression in 
bladder cancer, whereas high­grade bladder cancer
accounted for 34 cases of high­expression IL­10 
(P= 0.02). According to the data in the table 3, 
this study found that IL­10 (showed fig. 1‐3) was 
overexpressed in 34 out of 50 cases of visive bladder
cancer (P=0.01), despite the fact that 16 instances of
bladder cancer that did not invade muscle showed
underexpression.

With an interval from 0 to 8, the sum of PS and IS is
called a Total Score (TS). The definition of a positive
result for IL­10, which has been confirmed in several
major clinical investigations, is TS ≥ 3.

DISCUSSION DISCUSSION 

Fifty of the seventy bladder cancer cases (71.43%)

Type of tumor Positive IL-10 Negative IL-10 Total

No. % No. % No. %

Muscle invasive 34 80.95 12 19.05 42 60

Non-muscle invasive 16 57.14 12 42.86 28 40

Total 50 71.43 20 28.57 70 100

CalX2= 13.464  TabX2= 3.84  DF= 1  p. value <0.001high sig  OR   invasive/non-invasive 3.216 (1.70 – 6.084)
Table 3 - relationship between IL-10 
and type of tumor of bladder cancer

Grade tumor Positive IL-10 Negative IL-10 Total

No. % No. % No. %

Low grade 16 59.26 11 40.74 27 38.57

High grade 34 79.07 9 20.93 43 61.43

Total 50 71.43 20 28.57 70 100

CalX2= 2.614  TabX2= 3.84  DF= 1  p. value 0.002high-sig OR  high/low grad 2.614 (1.400 – 4.883)

Table 2 - relationship between IL-10 
and grade tumor of bladder cancer

Stages Positive IL-10 Negative IL-10 Total

No. % No. % No. %

Ta 11 57.89 8 42.11 19 27.14

T1 6 66.67 3 33.33 9 12.86

T2 30 76.92 9 23.08 39 55.71

T3 2 100 0 0.00 2 2.86

T4 1 100 0 0.00 1 1.43

Total 50 71.43 20 28.57 70 100

CalX2= 92.725  TabX2= 9.49  DF= 4 p. value < 0.001high-sig

Table 1 - relationship between IL-10 
and T staging of bladder cancer
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had IL­10 overexpression, whereas two of the thirty
control subjects tested positive for the protein. This
study's results proved. A significant level of IL­10
expression is seen in stage T2 (30) patients (p < 0.001).
The present analysis identified eleven instances of
stage Ta, six cases of stage T1, two cases of stage T3,
and one case of stage T4 to be in concordance (13).
Patients whose bladder cancer has spread to their

lymph nodes have a poor prognosis due to the dramat­
ic increase in the number of regulatory T (Treg) cells
(14). For that reason, it is thought that the presence of
Treg cells stands alone as a sign of a high likelihood of
treatment­induced bladder cancer (14).

Activated B cells, monocytes, macrophages, and
helper T lymphocytes (Th2) are the principal secretors
of interleukin (IL)­10, a multifunctional negative regula­
tor. As an immunosuppressant, IL­10 promotes tumor
development and immune escape by reducing the
involvement of tumor­immune cytokines (15). 

Although 34 individuals tested positive for IL­10,
none of them were considered to have advanced 
bladder cancer. Another option is that 16 cases of 
low­grade urothelial carcinoma tested positive for 
IL­10, which is statistically significant (13). To get this
conclusion, the following procedure may be required:
The production of IL­2, TNF­α, and INF­γ is decreased
when tumor cells, tumor­associated macrophages, and
regulatory T cells in the tumor microenvironment
release IL­10. This, in turn, suppresses the proliferation
and killing abilities of T cells (16, 17). 

Tumors are able to grow and spread more easily
because IL­10 blocks the antitumor immune response
by interacting with immunocytes. By increasing
myeloid cell PDL1 expression, IL­10 decreases the anti­
tumor effectiveness of T cells via its interaction with the
T cell inhibitory receptor PD1. The current study's find­
ings also indicated that IL­10 might encourage the pro­
liferation of bladder cancer cells. Therefore, it may one
day serve as a diagnostic tool for breast cancer and a
treatment target for bladder cancer. Since monocytes,
Th2 cells, macrophages, and activated B cells might 
all produce IL­10, more studies using the Th2­trace­
labeling method are required to determine its origin
(19). In 28 out of 33 cases of muscular bladder cancer
(p. value < 0.001), the research found that IL­10 is 
overexpressed, whereas in 22 out of 37 cases of non­
muscle bladder cancer, it is under­expressed.
According to the results of the prior research, everyone
is in agreement (13). 

Increased IL­10 expression in colorectal cancer is
linked to worse prognosis, shorter survival time, and
increased likelihood of cancer recurrence (Li et al.,
2020). Accordingly, IL­10 shows promise as a colorectal
cancer prognostic marker. We may also look at how 
IL­10 affects bladder cancer prognosis (20).

CONCLUSION CONCLUSION 

Important prognostic factors associated with IL­10
expression include stage and grade. The expression of

Figure 1 - High-grade urothelial carcinoma, show high expression 
of IL-10

Figure 2 - High-grade urothelial carcinoma, show high expression of
IL-10

Figure 3 - Low-grade urothelial carcinoma, show high expression 
of IL-10
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IL­10 was discovered to be significantly associated with
tumor grade and invasion degree, suggesting that it
might be a valuable prognostic marker for urothelial
carcinoma. IL­10 immuno­expression is greater in inva­
sive urothelial carcinoma patients compared to those
without invasive muscle, and this is due to the fact that
these patients exhibit a greater number of tumor fea­
tures.
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