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Abstract 

     Endometrial Cancer (EC) is one of the most common malignancy of the female 

reproductive system. With an increasing incidence, it is important to improve the new 

prognosis ways for its pre-diagnosis  that must be early, accurate and effective. This 

study aimed to search for biological (like some new interleukins) which could help in 

early diagnosis of EC before the hysterectomy. Currently  not enough research is being 

done exploiting linking between the interleukins submitted in this study and EC. 

Epically IL-36 and IL-38, which have been recently described and are still under study 

in the world. This study is the first of its kind in Iraq. Fifty-five patients with EC 

(mainly in their first or second stage, due to early diagnosis and who newly have the 

symptoms and pain as a result of cancer) and 57 healthy controls (with ages up to 45) 

were involved in this study. To measure the concentration of the following 

interleukins: IL-27, 31, 33, 35, 36 and 38 by ELISA, blood samples were collected 

from women via vein puncture. The results of this study showed a highly significant 

(P≤0.01) increase in Interleukin 27 (IL-27), Interleukin 31 (IL-31) and Interleukin 33 

(IL-33) among all studied interleukins levels in EC patient as compared with healthy 

controls. Interleukin 35 (IL-35), Interleukin 36 (IL-36) and Interleukin 38 (IL-38) also 

showed highly significant (P≤0.01) increase in EC patients as compared with healthy 

women. The significant increase (P≤0.01) of these interleukins can be used to help in 

the early diagnosis and treatment of EC, without need to hysterectomy or histological 

diagnosis.  
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 الخلاصه:
خبيث شائع في الجهاز التناسلي الانثوي, وتشير الاحصائيات الى  مرض سرطان بطانة الرحم هو مرض       

النساء بين  بيولوجيةتزايده  لتحديد علامات  الانترلوكينات حديثة الوصف عالميا(  ، هناك حاجة ملحة    )بعض 
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في الوقت الحالي ، لا توجد أبحاث كافية تم إجراؤها لاستغلال الربط بين الإنترلوكينات المقدمة في هذه  .  م للرح
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،  ، والتي تم وصفها مؤخرًا ولا تزال قيد الدراسة   IL-38و    IL-36  مع مرض سرطان بطانة الرحم. خاصةالدراسة  
مرض   يعانون منمريضة  شارك في هذه الدراسة سبع وخمسون  وتعد هذه الدراسة الاولى من نوعها في العراق.

  45)معدل اعمارهم اكبر من    )مجموعة السيطرة(   و خمس وخمسون من النساء الأصحاء سرطان بطانة الرحم
-IL) 27التالية: انترلوكين    الحركيات الخلويةعن طريق الوريد لتقييم    النساء تم جمع عينات الدم من    .  عامًا( 
 (IL-36) 36، انترلوكين   (IL-35) 35، انترلوكين   (IL-33) 33، انترلوكين   (IL31) 31، انترلوكين   (27

الرحم.  (IL38) 38وانترلوكين    بطانه  عالية  اظهرت  في مرضى سرطان  معنوية  زيادة  الدراسة حدوث  نتائج 
 (P≤0.01  في مستويات انترلوكين )لدى مريضات سرطان بطانة الرحم    33وانترلوكين    31ين  و انترلوك  27

مقا مجموعة  عند  مع  ) اظهرت    كما.  السيطرة رنتها  عالية  معنوية  زيادة  حدوث  تراكيز  P≤0.01النتائج  في   )
عند مقارنتها مع  مجموعة مريضات سرطان بطانة الرحم  في    38و انترلوكين    36انترلوكين    ، 35انترلوكين  

 هذه الانترلوكينات في التشخيص المبكر لسرطان بطانة الرحم. تحري  ساهم ي يمكن ان، مجموعة السيطرة  
 

1. Introduction 

     Cancers start when the body's cells start to grow increasingly out of control. Some cancers 

are detected at late stage because of the rapid progression of metastasis that led to weakness in 

diagnosis at early stage [1]. Endometrial cancer after menopause is most common  occurrence. 

Agents like hormones in sex-related cancers are important, e.g., estrogen hormone in EC [2].  

EC is the 6th most common cancer in women all over the world. Its mortality is associated 

directly with the absence of prognostic factors observing or predicting the tumor recurrence. In 

UK, EC is the 4th commonest cancer in women. And  380,000 new EC cases were reported in 

2018 in the USA [3].  

 

     EC is a cancer that starts from the endometrium. It is a result of the abnormality endometrial 

cells growth in which the abnormal endometrial cells can spread and invade other body parts 

[2]. Because of the vaginal bleeding not being associated with menstrual period, it is often the 

first sign in most EC cases. Around 10–15% EC in patient women is often detected at an early 

stage because it frequently has vaginal bleeding in abnormal time [4]. There are also other 

symptoms that include pain during sexual intercourse, pain with urination, pelvic pain or the 

uterus may also fill with pus [3]. If EC is discovered early before metastasis, surgically 

removing the uterus often cures EC. Through histological examinations, the degree of tumor 

malignancy is determined from the composite histological picture  which determines the 

treatment plan for each patient consequently [5]. 

 

     Interleukin-12 (IL-12) and Interlukin-6 (IL-6) cytokines family has recently accumulated 

known members each with various cancers and tumorigenesis specific immune functions 

related to the interaction between cytokines that lead into developing malignant tumor to 

enhance immune suppression [6]. Cancer and immune cells within the tumor produce irregular 

cytokines to the microenvironment (TME). These cytokines can be used as tools for diagnosing 

many types of cancer [7]. Cytokines are master regulators of inflammatory cells function. 

Inflammatory cells by cytokines can dampen, recruit or activate immune responses. In addition 

to these functions, cytokines also have a regulatory function of proliferation and differentiation 

of the cells [6]. 

  

     Interleukin 27 (IL-27) is a member of IL-12 cytokines family.  Activated antigen-presenting 

cells (APCs) produce IL- 27. It is also produced by monocytes, dendritic cells and macrophages 

following stimulation by immune stimuli or microbial products [8]. Both anti-tumor and pro-

tumor functions have been recently attributed to IL-27 [6].  
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     IL-31 is a member of the IL-6 cytokines family, mainly secreted by activated CD4+ T helper 

(Th) cells [4]. A significant upgrade of interlukin-31 can appear in gene expression and protein 

of epidermal growth factor (EGF) and vascular endothelial growth factor (VEGF) [6]. It is 

believed that IL-31 plays a role in chronic inflammatory diseases like atopic dermatitis 

(eczema), cancer, asthma, lupus erythematous, chronic urticarial, Bullous pemphigoid, etc. [9]. 

Interukin-33 is a resent cytokines member in family of IL-1; signal passing through suppression 

of tumorigenicity 2 (ST2) receptor [10]. Researches that investigate the elevation of IL-33 in 

serum in various tissues such as spinal cord, stomach, lung, skin and also in cells like 

endomaterial cells, epithelial cells lining bronchus and smooth muscle cells; serum are still 

ongoing [11]. 

  

     Recently, IL-35 has been discovered as anti-inflammatory cytokine from family of IL-12. 

As an item of IL-12 family, wide range of regulatory lymphocytes produce IL-35 to play a role 

in immune suppression [12]. Although, regulatory T cells (Treg cells) are mostly cells 

expressed of IL-35, but recent evidence has unearthed that interlukin-35 has much larger 

distribution in the tissues [13]. Various studies indicate the presence of IL-35 in trophoblasts of 

placental, acute myeloid leukemia cells, cells of lung cancer, Hodgkin lymphoma cells, cancer 

of esophagus, hepatocellular carcinoma, colorectal and cervical cancers [14]. Other studies 

pointed that IL-35 plays major role in TME. The presence of Tregs in TME is considered as 

one of the IL-35 production mechanisms [13].  

 

     IL-36 is cytokines that is homologus to IL-1. IL-36 expression has now been assessed in 

multiple types of cancers such as: renal cell carcinoma, lung, colorectal, and ovarian cancer 

which give IL-36 great advances in cancer immunotherapy [15]. The functional effects of 

interlukin-36 is in condition of tumorigenesis. Some vitro studies have been performed to 

examine IL-36 role in processes of tumorigenic. Scientists have shown that IL-36 suppresses 

the proliferation of tumor, invasion and migration in epithelial ovarian cancer in cell lines 

culture [16]. 

  

     A novel cytokine of IL-1 family is IL-38. Its expression was reported in skin, salivary glands, 

placenta, thymus, fetal liver, spleen and other lymph nodes [17]. Although IL-38 role in 

carcinogenesis or cancer growth is unclear, it is however thought that IL-38 may have an effect 

on TME or on the immunity of the person because of its function as a negative regulator that is 

linked to participation in human inflammation and autoimmunity and antagonists of cells 

receptors [18]. 

  

     This study is the first of its kind to describe the relationship between the levels of the above-

mentioned interleukins and their association with endometrial cancer in Iraq. There are no 

adequate studies worldwide  describing the relationship between IL-36 and IL-38 levels with 

endometrial cancer as it has been recently discovered and is still under study. The purpose of 

this study was to search about the ability to use some interleukins as a biological markers which 

could help in early EC diagnosis before the hysterectomy. 

 

1. Materials and Methods 

     Subjects: Fifty-five women with EC with range of age between 45- 65 years and 57 blood 

samples from healthy women of the same age were selected. Samples were taken from 

participant women from Baghdad hospital of Medical City and Al-Yarmouk hospital during the 

period from October 2020 to December 2021. Written informal consent was obtained from all 

participating  women and the study was approved by ethical committees: Ref.: 

CSEC/0122/0061, January 20, 2022, of Department of Biology, College of Science, Baghdad 
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University.  Blood was collected to measure 6 interleukins (IL27, IL31, IL33, IL35, IL 36 and 

IL38) concentrations in serum of EC and healthy women by using ELISA technique. 

 

Collection of Blood Samples and Procedures: Blood samples were collected from women by 

puncture of vein using disposable syringes. In gel tube, 5 ml blood was dispensed and then was 

left to clot for about 40 min at room temperature. Serum was separated by centrifuging the 

blood samples for 15 min at 3000 rpm. Serum was then stored at -20ºC in Eppendorf tubes until 

used for immunological assay by ELISA. 

 

Statistical Analysis: Statistical Analysis System- SAS (2012) program was used to measure 

the effects of different factors in study parameters between EC patients and controls. T-test was 

used for significant comparison between means. 

 

2. Results 

     Table 1 shows a highly significant (P≤0.01) increase in IL-27, 31 and 33 concentrations in 

women with EC (315.38 ±19.94 pg/ml, 298.21 ± 17.21 pg/ml and 300.26 ± 14.80 pg/ml 

respectively) as compared with healthy controls (26.01 ± 4.56 pg/ml, 26.42 ± 3.68 pg/ml and 

28.44 ± 4.95 pg/ml respectively). Also in Table 1, the results show a significantly high (P≤0.01) 

increase in IL- 35, 36 and 38 concentrations in women with EC (1046.53 ± 53.52 pg/ml, 309.98 

± 21.31 pg/ml and 37.79 ± 1.77 pg/ml respectively) as compared with healthy controls (102.48 

± 16.29 pg/ml, 24.53 ± 4.06 pg/ml and 11.62 ± 5.66 pg/ml respectively).  

 

Table 1: Interleukins concentration in Endometrial cancer patients and control 

 

Group 

Mean ± SE 

IL-27 (pg/ml) IL-31 (pg/ml) IL-33 (pg/ml) IL-35 (pg/ml) IL-36 (pg/ml) 
IL-38 

(pg/ml) 

Patients 
315.38 

±19.94 

298.21 

±17.21 

300.26 

±14.80 
1046.53 ±53.52 

309.98 

±21.31 
37.79 ±1.77 

Control 26.01 ±4.56 26.42 ±3.68 28.44 ±4.95 102.48 ±16.29 24.53 ±4.06 11.62 ±5.66 

T-test 39.25 ** 33.75 ** 30.06 ** 107.63 ** 41.59 ** 12.14 ** 

P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 

** (P≤0.01). 

 

Discussion 

     The results show increased concentrations of some interleukins which may be due to 

inflammatory and immune response against malignancy cells. IL-27 increase in EC in the 

current study agree with the results of another study [19]. The results  also agree with Chang et 

al. [20] who reported a positive correlation between differentiated stages of EC and IL-27 

concentration. Much research has found that the progression of endometriosis cancer is 

promoted by inducing the differentiation of IL-10 and Th17 cells. All these activities are due 

to IL-27 secreted by macrophages and endometrial stromal cells [21]. IL-27 can use a multitude 

of approaches such as: antitumor immune responses activation and direct inhibition of 

proliferation of tumor cell, survival, angiogenesis and metastatic properties [22]. There is a 

linkage between IL-27 and its receptor and the activation of signaling pathways including p38 

MAPK and JAK-STAT pathways [8]. Two kinds of responses involve different types of cells, 

pro-inflammatory and anti-inflammatory. These cells include macrophages, dendritic cells, T 

and B cells, and other inflammatory cells [21]. Surface expression of major histocompatibility 

complex I (MHCI) and major histocompatibility complex II (MHCII) in monocytes also can be 

enhanced by IL-27 which is co-stimulatory of CD80 and CD86, activation of adhesion molecule 

CD54 and activity T cells to promote the pro-inflammatory functions [7]. It is related to the 
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inducement of tumor specific Th1 and cytotoxic T lymphocyte (CTL) responses, as well as, to 

the direct inhibitory impacts on proliferation, invasion, and angiogenic potential of tumor cells 

[23]. IL-27 may also have an indirect antitumor role, with its direct inhibitory activity on tumor 

cells by targeting the TME [6].  

 

     Increased concentration of IL-31 in the current study agrees with  other studies[4], [11]. IL-

31 and many other interleukins participate in EC cell growth and metastasis in epithelial 

mesenchymal transition (EMT) or is connected with cancer diseases development [3]. 

Moreover, some studies have noted that IL-31 may play an important role in diseases related 

with cancer, including human malignant lymphomas of T-cell lineage, lung cancer, human 

follicular lymphoma and EC [24]. Low concentration of IL-31/IL-31R can significantly inhibit 

the proliferation of intestinal epithelial cells [25]. If the cell concentration is increased, IL-

31/IL-31R will lose its inhibitory activity and even promote cell proliferation and cell migration 

[24]. Its expression concentration is related closely to the tumor prognosis, progression and 

development [4]. Further studies have also claimed that IL-31/IL-31R can activate pathway of 

AKT that leads to suggest that IL-31/IL-31R may have an activity of regulating cell 

proliferation [26]. IL-31 concentration increase has been detected in tissues or serum in patients 

with several kinds of cancers and/or many chronic diseases [11]. Recently, a lot of research 

suggest that there may be a close relationship between IL-31 and pathogenesis of tumors [23]. 

  

     Increasing the concentration of IL-33 were significantly accumulated with the progression 

of EC which agrees with  other studies [4], [27]. Some interleukins like IL-33 help in EC cells 

growth and metastasis or EMT in the advanced cancer [3]. TME played an important role in 

invasion and spread of cancer and is constituted of cancer-associated fibroblasts (CAFs) and 

other of stromal cells diseases groups, including endothelial and inflammatory cells [10]. 

Biological processes tumor regulated by CAFs contribute to progression of cancer by different 

ways, such as remodeling affectivity of ECM [27]. Exosomes secreted by CAFs can also 

transport mediators that are involved in cell-cell communication in a paracrine style, including 

non-coding RNA molecules or some inflammatory mediators like TNF-α, IL-1β and IL-33. 

High concentration of IL-33 IL-1β and IL-18, in contrast, contributed to mediation of anti-

tumorigenic effects by the activation responses of immunity against tumors [28]. Interleukin-

33 is a cytokine with a dual function that also acts as a nuclear factor; typically, IL-33 is 

expressed in the cell’s nucleus and resides there, there were correlation between clinical 

characteristics and these expressions, including occurrence, differentiation, development, stage 

of multiple solid tumors and patients’ survival [10].  However, upon tissue necrosis, damage or 

injury; IL-33 is released rapidly into extracellular space to bind to its cognate suppression 

receptor of tumorigenicity 2 (ST2 or also named as IL-1RL1), which is found on the target cells 

membrane and potently activate Th2 immune response [29]. In normal tissues, IL-33 and ST2 

were  not detected, while in malignant tissues, a high expression IL-33 and ST2 was found; 

which reveals that IL-33 may promote invasion, metastasis and spread of ovarian cancer [27]. 

Researchers have found that exogenous IL-33 can promote malignant mammary tumor growth 

of EC and metastasis and plays an important role in CD4+ T cells recruitment and escape of 

tumor immunity [30]. In EC, IL-33 has effects; thus, activated IL-31R/ST2 may trigger rapid 

tumor progression by inhibiting the immune role of T lymphocytes and NK cells [4]. IL-33 acts 

as a cytokine extracellularly and as a nuclear factor intracellularly [26]. Ali et al. [33] suggested 

that nuclear NF-κB is locked by nuclear IL-33, the gene expression is triggered by reduction of 

the transcription factor NF-κB. All these events lead to dampen proinflammatory signaling. 

Multiple aspects are regulated by NF-κB on adaptive and innate immune functions and serves 

as inflammatory responses of pivotal mediators [31]. Furthermore, NF-κB takes on a critical 

role in regulating the activation, survival and differentiation of inflammatory T cells and cells 
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of innate immunity [32]. Expression of a large number of genes is regulated by NF-κB, which 

carry important functions in apoptosis, necrosis, inflammation, proliferation, and angiogenesis 

[33].  

     The results of IL-35 increase agree with those by Mirlekar and Pylayeva-Gupta [7]. Also, 

Xue et al. [14] who highlighted function of cytokines like IL-27, 30, and 35 in the TME by 

examining their indirect activity during regulatory mechanics of immune cells that behave as 

either inhibit or instigate progression of tumor, as well their direct effects on cells of cancer 

itself. First evidence of involvement of IL-35 in the pathogenesis of endometriosis was provided 

by study of Zhang et al. [34] through suppressing immunoreaction and promoting proliferation 

of Endometrial Stromal Cells (ESCs); thus, IL-35 may serve as a potential biomarker for 

endometriosis. Similar to the expression of IL-27, IL-35 can immediately impact the survival 

of cancer cells via affecting tumor cells and due to its non-covalent heterodimeric nature, it is 

important to consider how IL-35 is delivered in the model system [12]. Nicholl et al. [35] 

spotted that IL-35 recombination enhancement of survival, proliferation and spread of the 

pancreas adenocarcinoma cell line in a dose-dependent manner. Also, IL-35 identical to IL-27 

in the TME influenced of immune responses [12]. In both immune deficient and competent 

mice, tumor cells expression of IL-35 engineered to exhibit increased accumulation of myeloid 

cell in the TME, which resulting an increased angiogenesis of tumor cells [6]. This indicates 

the involvement of tumor-produced of IL-35 is going to promote survival of tumor [14]. As 

well, immune competent mice missed unprompted responses of CTL to tumors via promoting 

favoring tumor conditions [13].  Although IL-27 and IL-35 share subunits, these cytokines have 

indirect and direct roles on the tumor resulting in either tumor elimination or progression [12]. 

IL-35 has been embroiled in promoting advancement of tumor by increasing cancer cell 

proliferation, angiogenesis, metastasis and T cell exhaustion, immune suppression; in constant, 

IL-35 may have anti-tumor effects attributed to its potential impacts in decreasing migration 

and invasion cancer cells [6].  

 

     IL-36 increased concentration in this study agrees with Chelvanambi et al. who remarked 

that the interleukin-36 families of pro-inflammatory cytokines play essential roles in multiple 

diseases, attempting with instigator psoriasis of autoimmune diseases to an initiator of 

therapeutic immune responses against tumor cells [36]. So that, inflammation is now 

recognized as a signature of cancer, it is not unexpected that IL-36 is presently being researched 

in more depth in its implication in many kinds of cancer [15]. In the context of tumorigenesis, 

the functional effect of IL-36 in vitro studies was carried out to examine the job of IL-36 in 

tumorigenic processes. IL-36 has shown to suppress proliferation and migration process of 

tumor in epithelial ovarian cancer cell lines [37]. Also, it seems that the pro-inflammatory 

implications of IL-36 and related cytokines may be essential for anti-tumor immunity response 

[15]. Interestingly, there has been observed positively correlation between Interlukin-36α 

expression and overall survival for patients, tumor size, differentiation degree and growth of 

tumor [38]. Thus, IL-36α could have tumor-suppressive effects [15]. IL-36γ may also have anti-

tumor activity which is similar to IL-36α effects [16]. The role of Interlukin-36γ in cancer 

research began in breast cancer and melanoma where the expression of IL-36γ was inversely 

correlated with the disease progression [15]. IL-36γ was found within the TME in various types 

of cells such as: macrophages, monocytes, tumor cells and vasculature cells including smooth 

muscle cells and high endothelial venules, which are connected to upgrade the structures of 

tertiary lymph nodes [37]. In particular, expression of interlukin-36γ by macrophages is 

associated with inflammation signs, such as: fibrosis, T cell infiltration and increased density 

of B cells in tertiary lymphoid structures; also, IL-36 might change in the TME and promote 

the differentiation of type 1 effector lymphocytes to a crucial aspect of the reaction of anti-

tumor immune [38]. Expression of IL-36γ is found to correlate with the number of lymphocytes 
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infiltrating in tumor such as CD8+ and NK cells; the adaptive tumor antigen-specific CD8+ T 

cell immune response is enhanced by IL-36γ; which further corroborates its activity as anti-

tumor cytokines [15]. 

  

     IL-38 increases in EC patients. It is possible that apoptotic cells is releasing of IL-38. In this 

case, IL-38 will have an antagonistic activity on induction of inflammatory cytokine [40]. IL-

38 is considered to maintain the homeostasis of the microenvironment in these tissues by 

suppressing inflammatory responses [41]. The anti-inflammatory effect of IL-38 includes the 

release of IL-38 from apoptotic cells to limit inflammatory responses of macrophage [39]. Still 

only a small number of studies has looked into the function of IL-38 in cancer. IL-38 might 

seriously impact the cancer cells themselves and directly affect their growth [41]. As an 

example, homeostatic of IL-38 expression might be assisting in controlling the expansion of 

epithelial cells of colon, as recommended by in vitro anti-proliferative and pro-apoptotic roles 

of IL-38 in human colorectal cancer cells [17]. However, IL-38 may act in the TME to modulate 

the statement of inflammation in the tumor and the anti-tumoral immune response; appears to 

be detrimental roles for the patients with cancer, due to its roles as immunosuppressive [39]. 

Limited research suggested that direct inhibitory activity of IL-38 on proliferation of tumor cell 

might assist in its anti-tumoral potential in several kinds of malignant tumor, while modulation 

of immune responses in the TME might confer pro-tumoral properties to this cytokine [18]. 

Further studies may help to explain a pattern linking anti- or pro-tumoral functions of 

expression IL-38 in producing cell types, organs or tissues in inflammatory background and/or 

the tumors immunogenicity [17]. 

 

Conclusion 

      It can be concluded that the increase in the level of some interleukins like  IL-27, 31, 33, 

35, 36 and 38 could be used in the early diagnosis for EC and in accurate prognostic diagnosis.  
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