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The Role of IFN gamma and IL-10 in Breast Cancer
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Abstract
Inflammation in the tumor microenvironmentisanessentialaspectof tumor biologicalactivity. 
Interferon γ and IL-10 are pro-inflammatoryand anti-inflammatorycytokinesthatplay a crucialrole in 
regulatingthehost’simmuneresponseto cancer cells. IFN-γ and IL-10 expression are associatedwithpoor 
prognosis andlowsurvivalrate in breastcarcinomapatients.This cross-sectional study was performed 
on the 60 paraffin-embedded samples of radical mastectomy during January 2016-December 2019 at 
Anatomical Pathology Laboratory of Dr.Soetomo General Academic Hospital Surabaya. The samples were 
divided based on tumor size into four groups (T1, T2, T3, T4). TheanalyzedwasusingKruskal Wallistest.
Immunohistochemical staining was performed to detect the expression of IFN-γ and IL-10. There was a 
significant difference in IFN-γ expression in the four groups (p=0.005) and no significant difference in IL-
10 expression in the four groups (p=0,191). Interferon gamma and IL-10 were important in determining 
prognosis and targeted therapy in breast cancer patients. These results may contribute to the development of 
breast cancer research. 

Keywords: Breast cancer, IFN-γ, IL-10, T stage. 

Corresponding author: 
Willy Sandhika
Email: willysand@fk.unair.ac.id 

Introduction

Inflammation in the tumor microenvironment is an 
essential aspect of tumor biological activity because it 
is associated with tumor initiation, tumor development, 
response to therapy, and prognosis. Most cancers arise 
associated with inflammation that occurs continuously.1,2

The incidence of breast cancer increases with 
age; 80% of breast cancers appear in women over 50 
years. Breast cancer is rare in young women, but it 
becomes more aggressive, with 5-years survival rates 
reaching 81% at less than 45 years. Early detection 
with immunoregulatory cytokines including interferon-
alpha, beta, gamma, interleukins 2, 6, and 10, and alpha 
tumor necrosis factor (TNF), which is often associated 

with breast cancer and can help determine the patient’s 
prognosis.3 

Interferon-gamma and interleukin 10 are pro-
inflammatory and anti-inflammatory cytokines that 
regulate immune responses and inhibit pro-inflammatory 
function to antigen-presenting cells (APCs) through the 
expression of antagonist molecules. Interferon-gamma 
and interleukin expression are associated with poor 
prognosis and low survival rates4. IFN-γ has an antitumor 
function, and a reduced amount of IFN-gamma in the 
tumor environment is associated with a worse prognosis 
in breast cancer patients.3

IL-10 overexpression triggers a pro-inflammatory 
effect by increasing IFN-γ, IL-10, and other IFN-γ-
induced releases of monokines. Therefore, giving IL-10 
antagonists is expected to be a more effective targeted 
therapy.4
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This research aimed to analyze the expression 
of IFN-γ and IL-10 and investigate differences in 
expression at various stages of breast cancer 

Materials and Methods 

This study was analytic observational research with 
a cross-sectional approach performed on the 60 paraffin-
embedded samples of radical mastectomy during 
January 2016-December 2019 at Anatomical Pathology 
Laboratory of Dr.Soetomo General Hospital Surabaya. 
The samples were grouped based on tumor size into four 
groups (T1, T2, T3, and T4); each group was 15 samples. 

Immunohistochemistry staining was performed to 
detect the expression of IFN-γ and IL-10. The tissues 
were cut into four mm sections, deparaffinized three 
times with xylol for five minutes each, and rehydrated 
through graded alcohol. Antigen retrieval was achieved 
by microwave treatment in sodium citrate buffer (pH 6.0) 
for ten minutes. The tissue sections were then incubated 
with monoclonal antibodies for IFN-γ (LLO6Z: sc-
74108; dilution 1:200; Santa Cruz Biotechnology) and 
IL-10 (GT5111; dilution 1:100; GeneTex) overnight, 
followed by the secondary antibody for 10 minutes at 

room temperature. Sections were then counterstained 
with hematoxylin and dehydrated with alcohol.

Cytoplasmic staining for IFN-γ and IL-10 were 
evaluated on tumor cells.IFN-γ and Il-10 are considered 
positive if expressed in tumor cells’ cytoplasm.5

Two pathologists evaluated all samples in a blinded 
fashion. Any discordant was solved by interobserver 
agreement. The expression and comparison of IFN-γ and 
Il-10 expression in any T stages of breast carcinoma was 
tested using Kruskal- Wallis and Mann-Whitney U test. 

Results and Discussion

Kruskal-Wallis test showed difference IFN-γ 
expression in any T stage breast carcinoma (p=0.005) 
(Figure 1), and the Mann-Whitney U testfound a 
significant difference in IFN-γ expression between T1 
- T2 and T2 - T3 (p=0.03; p=0.04) meanwhile there is 
no considerable difference IFN-γ expression in T3 - T4 
(p=0.2) or other T stages. Interferon-gamma and IL-
10 expressed at cytoplasm (Figure 2 and 3). Kruskal-
Wallis test showed no difference in IL-10 expression 
in any T stages breast carcinoma (p=0.191) (Figure 3). 
Interleukin-10 is expressed in thecytoplasm (Figure 1).
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Figure 1. A Differences of IFN-γ expression in any T stages of breast carcinoma. B No differences of IL-10 
expression in any T stages of breast carcinoma. 

 
Figure 2. Immunohistochemical expression ofIFN-γ in any T stage breast carcinoma, 200× magnification. A: 
Expressed in 93% tumor cells; B: Expressed in 50% tumor cells; C: Expressed in 80% tumor cells; and D: 

Expressed in 70% tumor cells 

 
Figure 3. Immunohistochemical expression ofIl-10 in any T stage breast carcinoma, 200× magnification. A: 
Expressed in 80% tumor cells; B: Expressed in 80% tumor cells; C: Expressed in 85% tumor cells; and D: 

Expressed in 90% tumor cells 

Interferon-γ (IFNγ) has a vital role in activating 
cellular immunity and stimulation of the antitumor 
immune response. Based on its cytostatic, proapoptotic, 
and antiproliferative functions, IFNγ is considered 
potential adjuvant immunotherapy for various cancer 
types. IFNγ may inhibit angiogenesis in tumor tissue, 

induce regulatory T-cell apoptosis, and stimulate pro-
inflammatory M1 macrophage activity to support tumor 
cells proliferation.6

The statistical analysis results showed a significant 
difference between IFNγ expression in any T stages 
breast carcinoma (p = 0.005). The most significant 
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difference between each group on the IFNγ expression 
was performed using the Mann-Whitney U statistical 
test. This test shows that the T1 and T2 groups are the 
groups that have the most significant difference (p = 
0.03), and the T2 and T3 groups (p = 0.04) while the T3 
and T4 groups did not have a substantial difference with 
p = 0.203 as well as other groups.

High IFNγ expression was found at stage T1, 
then decreased at stage T2 and increased again at T3 
and T4. In T1 tumors, IFNγ will be secreted in large 
quantities by pro-inflammatory cytokines to support 
tumor cell proliferation; at this early stage, the body is 
still able to adapt to inhibit tumor cell proliferation so 
that IFNγ levels can be suppressed in T2 tumors, hance 
inflammatory agents are not eliminated (tumor). The 
inflammatory process continues, causing an increase 
in pro-inflammatory cytokines and an accelerated 
proliferation of tumor cells; as a result, the body cannot 
keep up with the speed of tumor cell proliferation and 
loses its homeostasis ability, the tumor size increases, 
and IFNγ levels increase again at stages T3 and T4.2,7,8

These results were consistent with the study by 
Tuñón et al., who found differences in IFNγ expression 
at various T stages of breast carcinoma, and the highest 
expression was found at stages T1 and T2.9He et al. 
stated that continuous exposure to IFN-γ had been 
shown to increase the growth of hepatoma tumors, 
breast tumors, adenocarcinoma, and melanoma.10 These 
results indicate that the higher levels of IFN-γ in the 
tumor microenvironment can increase tumor cell growth 
and proliferation.

Interleukin-10 is known to have an inhibitory effect 
on T-cell function and proliferation. Interleukin-10 
has also been shown to inhibit antigen presentation by 
macrophages and Langerhan cells and manifest tumor-
related antigens by tumor cells. IL-10 production is 
associated with the induction of anergy in T lymphocytes 
so that the tumor utilizes IL-10 production in the tumor 
microenvironment to escape from the immune system.11

The statistical analysis results showed no difference 
in IL-10 expression at various stages of T breast 

carcinoma with a p-value = 0.191. Expression of IL-
10 tends to be high in all T stages, and the highest is 
found in staging T4 of breast carcinoma. This can occur 
because tumor cells naturally produce large amounts of 
IL-10 themselves. Many human cancer cell lines have 
been shown to secrete IL-10 into their supernatants. 
Breast tumor cells have been shown to express high 
levels of IL-10 mRNA. This elevated expression causes 
high levels of IL-10 to be expressed in the tumor 
microenvironment and breast tumor cells.12These results 
are in line with Bhattacharjee et al., which stated that 
there was no correlation between IL-10 expression and 
patient age, tumor size (T), and ER status, PR.5

Gonzalez-Garza et al. Examined samples from 
breast cancer patients and normal peritumoral breast 
tissue. Found a correlation between IL-10 expression 
and a worse prognosis in breast carcinoma patients, and 
no IL-10 was expressed in normal breast tissue samples. 
The determination of IL-10 expression in breast cancer 
patients suggests that IL-10 can be used as a biological 
marker to differentiate between advanced cancer.13

Lianes-Fernandez et al. obtained strong IL-10 
expression in 23 of 27 breast cancer patients based on 
immunohistochemical examination. In another study of 
105 samples of breast cancer patients and 13 samples 
of healthy breast tissue, IL10 expression was only seen 
in breast cancer tissue and no normal healthy tissue.11,14

The high concentration of IL-10 in the serum of 
cancer patients does not appear to be related only to 
the expression of this protein by the immune system. 
Evidence suggests that cancer cells can synthesize 
themselves, thereby causing an imbalance in the 
homeostasis of the immune system and causing tumors 
to escape.13 

Conclusion 

There were differences of IFNγ expression in any T 
stages of breast carcinoma, and there was no difference 
of IL-10 expression in any T stages of breast carcinoma. 
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