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Abstract 
Introduction: Interleukin-2 (IL-2) is multiple which functions during an inflammatory response. 
Inflammation is a critical component of cancer progression. IL-10 is the most important cytokine 
with anti-inflammatory properties. Cancer patients typically show depression of both cellular and 
humoral immune functions. Aims: The objective of this experiment is to know the expression of 
IL-2 and IL-10 in cervical cancer. Method: Paraffin block of the tissues frozen section cervical can-
cer was cut in sharp and cleaned cryotome and place in glass plate that covered with poly-elysine. 
The immunohistochemistry stains were done with monoclonal antibody anti IL-2 and IL-10 with 
TSA-indirect method. The collected data were analyzed with T Test (SPSS for window 15). Result: 
In this study the expression of IL-2 (35.9% = moderate) is less than the expression of IL-10 (45.3% 
= moderate). From T Test analysis of p <= 0.153, it means that there is no significance in difference 
between IL-2 and IL-10. Conclusion: We indicated that the immune response plays a role in bal-
ance between cellular and humoral immunity. 
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1. Introduction 
Cytokines are soluble glycoproteins produced by cells used for growth and differentiation. Interleukin as a gly-
coprotein is produced by lymphocytes for its activity, but now interleukins are also produced by other cells such 
as fibroblastus, macrophages, monocytes, neuronal cells, and so forth ceratocyte [1]. Until now we know 37 
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kinds of interleukin [2]. Interleukin-2 (IL-2) was first known as a growth factor for T lymphocytes. This cyto-
kine naming refers to its function as a T lymphocyte cell growth factor, which is produced by T lymphocyte 
cells. In fact IL-2 also works as a growth and differentiation factor for NK cells, some B lymphocytes, and lym-
phokine-activated killer (LAK) cells [1] [3]. Interleukin-10 (IL-10) is a cytokine which is very important as the 
balance of the proinflammatory cytokines. IL-10 can suppress the production of IL-2, IL-3, Tumor Necrosis 
Factor (TNF), Granulocyte-macrophage Colony Stimulating Factor (GM-CSF) and interferon gamma (IFN- 
gamma) and the expression of major histocompatability complex class II (MHC-II) in macrophages. B lympho-
cyte cell growth and the production of immunoglobulin (Ig) remained normal in rats that were made unable to 
produce IL-10 [1] [4]. How the outlook for the expression of IL-2 and IL-10 that has a function opposable it in 
of cancer disease should be known, because it would have been implied to treatment. 

Cervical cancer is the most common form of malignancy found in women. Malignancy is found in countries 
emerging as a common cause of death in women in the world in general which is associated with malignancy. 
Currently the pathogenesis of cervical cancer is focused on the presence of human papilloma virus (HPV) [5] [6]. 
Causes of cancer are divided into 2 groups, namely: the environment and genetics that is lowered. Cancer be-
ginning of the trigger environment, not kondisif will continue influencing on material genetic and on the occur-
rence of some risks of cancer. A factor that pollutes the environment is among others: diet and obesity, tobacco, 
infection, radiation, and physical activity which didn’t fit. Environmental factors cause or trigger keabnorma-
lanmatériel genetic of the cell [7] [8]. The prevalence of cancer is increasing especially in Africa. Estimation of 
the incidence of this disease is 2.5 per 100,000 population in developing countries [9]. Urbanization and an in-
crease in a chance on the use of tobacco on various forms of such chance of discharging alcohol will clearly in-
crease the incidence of the cancer [10] [11]. As the rate in pain cancer is quite high, the handling of the disease 
is very urgent. So an increase in the quality of human resources as soon as possible is wished. 

The relation between cytokine, increase in the immune response and cure cancer may be covered through the 
science of patho-biology that is a branch of the science of pathology anatomy and parallel to the science of pa-
tho-physiology [12] [13] in the concept of perception of cells and cell response [14]-[16]. 

The immune system is very important for the sustainability of life and human life. Immunity cellular is al-
ways very important to be maintained, and among others it is keeping those immune to walking. Pain that is 
precipitated by distress was recorded 70% - 80% of all patients who come to the doctor [17] [18]. Biological 
stressors have the possibility of a major role in patogenesis scene cancers as carcinoma. However, the results of 
research on carcinoma still varies, namely from no relation to dealing very strong [17] [19]. Human papilloma 
virus is one of biological stressors known as risk factors closely associated with cancer [20]. The inflammation 
is a critical component of cancer progression which was under research and now becoming clear that the cancer 
microenvironment was orchestrated by inflammatory cells [21]-[23]. In the termination of inflammatory im-
mune responses, the IL-2 was quite contributed [24]. On the other hand, increased levels of interleukin (IL)-10 
have been described as an immunosuppressive condition and as a negative prognostic indicator for survival in 
patients with various types of cancers [25]-[27]. 

2. Methods 
Nineteen frozen tissue sections were collected from patients with cervical cancer at the obstetric and gynecolog-
ic Muwardi Doctors Hospital Surakarta. Paraffin tissue had blocked a clean cut using a microtome and placed on 
a glass plate results that have been smeared with poly-elisen.  

The diagnoses that deals with fierceness performed by a pathologist base tohistopatology picture. 
Immunohistochemical stains performed with TSA-indirect method (NEN Life Science Products, renaissence) 

using a monoclonal antibody anti-IL-2 (1:500) and IL-10 (1:500) (Santa Cruz Biotech, Amersham Pharmacia 
Biotech) [28] [29]. Photo microscope prepared to get photos of the X100 and X200 objective lens (Nikkon). 

The data collected in the form of the percentage of the power of expression analyzed use of the analysis T test 
(SPSS for a window 15). To know distinction the role of each interleukin incancer immunology. 

3. Result 
The expression of Il-2 and Il-10 (in percent) of the 17 samples of patients with cervical cancer. Five for IL-2 and 
IL-10 was in heavy category and 12sample for IL-2 and Il-10 was in moderate category (Table 1). 

Another result of this experiment shows in Figure 1 and Figure 2. Results of immunohistochemical staining  
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Table 1. The expression of Il-2 and Il-10 (in percent) of the 17 samples of patients with cervical cancer.                  

Cytokine Expression # Mild (5% - 30%) # Moderate (31% - 70%) # Strong (71% - 100%) Total 

Il-2 5 12 0 17 

Il-10 5 12 0 17 

 

 
Figure 1. Results of immunohistochemical staining using monoclonal antibodies anti-IL-2. Brownish yellow color shows the 
expression of IL-2 in cervical cancer tissues (arrows). Visible expression categorized moderate (30% - 70%).               
 

 
Figure 2. Results of immunohistochemical staining using monoclonal antibodies anti-IL-10. Brownish yellow color shows 
the expression of IL-10 in cervical cancer tissues (arrows). Visible expression categorized moderate (30% - 70%).           
 
using monoclonal antibodies anti-IL-2. Brownish yellow color shows the expression of IL-2 in cervical cancer 
tissues (arrows). Visible expression categorized moderate (30% - 70%). Another results of immunohistochemi-
cal staining using monoclonal antibodies anti-IL-10. Brownish yellow color shows the expression of IL-10 in 
cervical cancer tissues (arrows). Visible expression categorized moderate (30% - 70%). 

Comparison (Table 2) between IL-2 and IL-10 proteins produced by cervical cancer cells. In this studied the 
rate of expression of IL-10 was 45.3% (moderate) is more than the rate of expression of IL-2 (35.9% = mod-
erate). 

From the analysis t test he got the value of p = 0.153 (Table 3), which means there’s no a significant differ-
ence between an expression of IL2 with IL10 proteins. Which means acellular humoral immune response have 
the same parts on the occurrence of cervical cancer. 

4. Discussion 
Cytokines are regulators of host responses to infection, immune responses, inflammation, and trauma. Some cy-
tokines act to make disease worse (proinflammatory), whereas others serve to reduce inflammation and promote 
healing (anti-inflammatory).Cytokines are nonstructural proteins with molecular weights ranging from 8 to 
40,000 Da. For the most part, cytokines are primarily involved in host responses to disease or infection, and any 
involvement with homeostatic mechanisms [30]-[32]. Cytokines also known as a tool for communication be-
tween cells and do not have a specific target. Action of cytokines can paracrine or autocrine. Production and ac-
tivity of cytokines will affect other cytokines, so it will form a complex cytokine system. In complex biological 
systems such as immunity, it would be necessary cytokines by cells to build optimal immunity ability [33]-[35]. 

Interleukin (IL)-2 play a role in immune tolerance. This idea is much different from the early paradigm in 
which IL-2 is central for protective immune responses. This change in thinking occurred when a T regulatory 
cell defect was shown to be responsible for the lethal autoimmunity associated with IL-2/IL-2R deficiency [36]. 
IL-2 was first known as T lymphocytes cell growth factor. This cytokine referenced from T lymphocyte cell  
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Table 2. Comparison between the expression of IL-2 and IL-10 produced by cervical cancer cells.                 

No. Sample IL-2 (%) IL-10 (%) 

1 20 50 

2 40 60 

3 20 40 

4 50 30 

5 50 50 

6 40 40 

7 20 70 

8 50 30 

9 10 70 

10 40 50 

11 60 40 

12 40 50 

13 60 30 

14 40 60 

15 20 50 

16 10 30 

17 40 20 

Mean 35.9 45.3 

 
Table 3. Paired samples test between expression of IL2 and IL10.                                                

 Paired Differences 

t df Sig. 
(2-tailed)  

Mean Std. Deviation Std. Error 

95% Confidence Interval of the 
Difference 

 Lower Upper 

Pair IL-2 - IL-10 −9.41176 25.85309 6.27030 −22.70420 3.88067 −1.501 16 0.153 

 
growth factor, which is produced by T cells lymphocyte. IL-2 also works as a growth and differentiation factor 
for NK cells, some B lymphocytes and LAK cells [3]. In addition to IL-2 activates monocytes to produce cyto-
kines, such as TNF alpha. Some tumor cells are very resistant to NK cells, but NK cells when incubated with 
IL-2 in vitro, the NK cells will turn into LAK cells are better able to destroy tumor cells. So that this cytokine is 
used for cancer immunotherapy [37]. 

Pleiotropic cytokine interleukin-10 (IL-10) has been implicated as an important regulator of the functions of 
lymphoid and myeloid cells. IL-10’s ability to block activation of cytokine synthesis and several accessory cell 
functions of macrophage renders this cytokine a potent suppressor of the effector functions of macrophages, T 
cells, and NK cells. In addition, IL-10 likely contributes to regulating proliferation and differentiation of B cells, 
mast cells, and thymocytes [4] [38]. IL-10 is a cytokine that has a unique function, which can suppress the im-
mune system and stimulate. IL-10 can suppress the production of IL-2, IL-3, TNF, GM-CSF and IFN-gamma 
and MHC II expression on macrophages. On the other hand IL-10 can stimulate B cell proliferation, antibody 
production, mastus-cell and thymosit growth [39] [41]. As cytokines produced by Th2 lymphocytes, IL-10 is 
thus suppressing Th1 activity will depress interferon gamma, IL-2, GM-CSF, and tumor necrosis factor alpha 
cytokine family. Reported that a lot of emphasis on the ability to suppress IL-10 gene expression and synthesis 



A. Prayitno et al. 
 

 
424 

of cytokines proinflamatory. Recent research has suggested that the development of B lymphocytes and the 
production of immunoglobulin (Ig) is normal in IL-10-deficient mice. Concluded by him that IL-10 is a cytokine 
that is essential to compensate for the presence of proinflammatory cytokines [1] [42]. Here are IL-10 family of 
cytokines member consist IL-10, IL-19, IL-20, IL-22, IL-24, IL-26, and the more distantly related IL-28A, 
IL-28B, and IL-29. These cytokines elicit diverse host defense mechanisms from various infections, especially 
from epithelial cells. IL-10 family cytokines are essential for maintaining the homeostasis of tissue epithelial 
layers. Members of this family can promote innate immune responses from tissue epithelial to limit the damage 
caused by viral and bacterial infections. These cytokines can also facilitate the tissue-healing process in injuries 
caused by infection or inflammation. Finally, IL-10 itself can supresspro inflammatory responses and limit un-
necessary tissue disruptions caused by inflammation [43]. 

The role of cytokine that is very large in terms of modulates immune systems. Therefore by knowing the ex-
pression of a cytokine we can determine immune system which most play a role. 

5. Conclusion 
It is indicated that the immune response plays a role in balance between cellular and humoral immunity. 
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