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ABSTRACT: In Poland, in 2015, according to the National CariRegistry (NCR), cancer was diagnosed
among 163 281 people, including 81 632 women an®é48 men. Ovarian cancer in 2015 affected 3% of
women who had cancer. Interleukin 6 is a glycopnotieat consists of 212 amino acids. The gene engod
interleukin 6 is located on chromosome 7 adjacerthé gene LOC541472 and RSP26P32 in 7p15.3. The
sources of interleukin 6 include tumor cells andcrophages that are secreted by bone marrow cells as
result of a process in which monoblasts are transd into the promonocyte in the bone marrow, ded t
next monocytes into the macrophage in the bloodrific evidence points to an increase of IL-6biood

by about 10 pg/ml in relations to healthy peopld #re increased expression of the encoding gerg bi-
2.2 in cancer tissue in relation to healthy tisSuee authors of the studies carried out so faradndicate a
connection between the concentration of IL-6 in bf@od and the size of the tumor according to tH@d-
classification, and predict a shorter survival tifoepatients with an increased level of IL-6. Miga in the
encoding gene IL-6 174 G>C according to the preslipicollected research results does not affect the
patients’ expected life expectancy. There are searh results that would indicate that the mutaitiothe
IL-6 gene affects its concentration in the bloodtlne level of gene expression that is responsibteité
coding.
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1. INTRODUCTION

Over 95% of malignant ovarian tumours have ep#helrigin (cancer). Factors that increase the risk
of disease are, among others, carrying the mutafi@@RCA 1, BRCA 2 genes, hereditary cancer synaéram
childlessness. Reducing the risk of ovarian cameebserved when using hormonal contraception, voi
occlusion, uterine excision and breastfeeding @Marian cancer is one of the most common causdsath
in women worldwide. High mortality results from tlikagnosis of the disease in its late stages [Rls T
disease is characterized by a high rate of relap@® when using the recommended therapies, rgersuor
chemotherapy [3]. The number of patients in 2016osating to the national cancer registry (NCR) was
163 821, including 81 632 women and 81 649 menoAting to the NCR data, ovarian tumours accounted
for 5% of cases. Data from 2013 tells us that @radancer accounted for 5% of cancer cases. Acupidi
NCR data, the risk of becoming sick increases wagh up to the middle of the seventh decade ofAlfier
the age of 50, 80% of cases of ovarian cancer po€uvhich 50% are diagnosed between 50 and 9Gs y&far
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age. Among women with ovarian cancer diagnosed®02002, the annual survival rate was 71.9%, while
in 2003-2005 it was at the level of 70.8% [4]. e tearly stages (25-30% of cases), the presergdéunhour

is found in adnexa. In the case of women with adedncancer (about 70% of patients), in additiotht
presence of a tumour in the adnexa, there istléllpresence of fluid in the abdominal or pleuslity. The
diagnosis of ovarian cancer is based on the pattghnotogical assessment of the material obtainebidysy

of fluid from the peritoneal or pleural cavity oyniph nodes. In each case, the histological type and
histological differentiation are determined. Theyde of advancement in ovarian tumours is detemiine
surgical and morphological stages. The currentsiflaation of the International Federation of Gyoalegy

and Obstetrics of Ovarian Cancers was introduc&®i. The | stage is limited to the ovaries. kn thstage,

the pelvic structure is taken over. The Il stagelides 1 or 2 ovaries with microscopic metastasebe
peritoneum outside the pelvis, and/or metastasesgional lymph nodes. In the IV stage, distantasttses
are formed [5]. Ovarian tumours can be divided imto types. Type | includes clinically less malighanes
diagnosed in the early stages of clinical advanceniEhey are serous, endometrial, mucosal, clelir ce
Brenner carcinomas. They are characterized by gimwth, less frequent relapses and a good prognosis
(80% of 5-year survivals). Type | tumours are nensitive to chemotherapy. Type Il of ovarian caadsr
responsible for 75% of cases and has a very unfab@iclinical course. Type Il distinguishes thédaing
tumours: serous, endometrial, undifferentiated aadcoma. These tumours are characterized by high
sensitivity to chemotherapy [6]. Some data indidhtd one of the factors that can contribute taceais the
involvement of inflammation, which occurs as a testf overexpression of genes that code cytokingds [
According to literature data, cytokines are incllidie proteins that are responsible for the key mleancer
processes [8].

2. INTERLEUKIN-6

Interleukin-6 (IL-6) is immunoregulatory pro-inftamatory cytokine. IL-6 is a glycoprotein that
consists of 212 amino acids [9]. Interleukin-6 ud®s, among others, tumor cells (ovarian canceltipteu
myeloma, prostate cancer, kidney cancer, melano®mphoma, cervical cancer and others) and
macrophages that are secreted by bone marrow &ellg result of the process in which the monoblast
transforms into a promonocyte in the bone marrad, then the monocyte into the macrophage in thedlo
Heir number is not precisely determined in the aede carried out so far [8, 10, 11]. In people, ¢fame
coding interleukin 6 is located on chromosome &celjit to the gene LOC541472 and RSP26P32 in 7p15.3
[12]. The reference ranges of interleukin-6 concditn are not precisely defined by most available
standards.

3. THE ROLE OF INTERLEUKIN-6 IN THE COURSE OF OVARIAN CANCER

Interleukin 6 (IL-6) in numerous works is assoethtwith inflammatory process, the increased
occurrence of which is indicated in the pathogenetiovarian cancer [7]. The data indicate tha6linay be
involved in the course of neoplastic diseasesneltiple myeloma, endometrial cancer, lung, coloreast
and cervix cancer [13]. In the study by Dobrzyckale[14] 118 people suffering from ovarian canaed 64
people in the control group participated. The agerti-6 concentration in the blood of patients wotrarian
cancer was 11.5 pg/ml and in the control groupp@/@nl. In the case of IL-8, it was 29.8 pg/ml irethroup
with ovarian cancer, and in the control group Q2. In the group with ovarian cancer, the CRRelevas
9.51 pg/ml and in the control group 1.2 pg/ml. Bedy group and the control group differed sigmifity
between each other in the level of inflammatory ieds (p<0.05). In the study, a statistically sligant
difference was found in the level of IL-6 in groupfsvarious malignancy and tumour size. Such adiffice
also occurred in the case of IL-8 and CRP, whidhtgo inflammation [14]. In the study by ddry et al. [15]
among 20 patients in the years of 1990-1996, insthdy group there were 3 patients with stage tear8
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patients with state Il cancer, 10 with stage Ilhaer, while the size of the cancer of the remairpatents
was qualified as stage Ill and IV of malignancy.d&ients died until the completion of the obsaorat. At

the end of the observation, 7 patients lived, Svbbm were undergoing treatment and 2 under observat
Before the beginning of surgical treatment, thecemtration of IL-6 was 25.51 pg/ml (min 2.02 pg/max
134.25 pg/ml) and it decreased before the Il cewkchemotherapy on average to 4.80 pg/ml (mi2 0.8
pg/ml, max 30.36 pg/ml) in a statistically signéit manner. There was no relationship betweenitteecs

the tumour and the clinical stage according to Fi@ternational Federation of Gynaecology and Ghis&)
[15]. Evaluation of the level of IL-6 gene expressiin a healthy and cancerous tissue by Masoumi-
Moghaddam et al. among 98 people indicates itseni¢gvel in cancer tissue 3.350.15 in relation to the
healthy tissue 1.1% 0.15 [16]. In the study by Sanguinete et al. semms collected from the test group
composed of 26 people with ovarian cancer beforgesy and the level of IL-6 was assessed. The study
indicated two levels of IL-6 after data divisioncaeding to the predicted survival duration < 60 thgnand

> 60 months. A higher level was observed in womén were expected to have a shorter survival tirhdifi3

a study carried out by Kolomeyevskaya et al., #téreated survival time of patients with increasedels of
IL-6 is shorter than in patients whose levels aithiw the upper normal limits, i.e. 12.5 pg/ml (aoding to
[15, 17]). In the review paper and meta-analysiZhgi et al., the effect of 174 G>C polymorphisnilie
IL-6 gene in the course of various cancers (inclgdivarian cancer) was assessed. Data based dnteded
values do not indicate that polymorphism is asgediavith a shorter survival time for cancer pasdi8].

4. CONCLUSIONS

The effects of IL-6 in ovarian cancer have notrbialy understood. The results obtained so famsho
that the concentration of interleukin 6 may be bigln women with ovarian cancer in relation to keal
women and affect the predicted length of survivigbatients with ovarian cancer. The authors ofghglies
carried out so far do not indicate a relation betwehe size of the tumour according to the FIGO
classification and predict a shorter survival tifoepatients who had an increased level of IL-6¢cdydling to
the previously collected research results, the timrtan the gene coding IL-6 174 G > C has no dftecthe
patients’ expected life expectancy. There are seaeh results that could suggest that the mutatidhe
IL-6 gene affects its concentration in the bloodtloe level of gene expression that is responsibteité

coding.
Conflict of Interest: The author declares no conflict of interest.
REFERENCES

1. Kornafel J, Mdry R, Bidziiski M, Breborowicz J, Gawrychowski K, tacko A, Roszak A, Tamiska
M. Nowotwory kobiecego uktadu piciowego. Zalecep@stpowania diagnostyczno-terapeutycznego w
nowotworach ziéliwych. 2013; 266-317.

2. Kampan NC, Madondo MT, McNally OM, Stephens AN, QuMA, Plebanski M. Interleukin-6 present
in inflammatory ascites from advanced epithelisdrian cancer patients promotes tumor necrosisrfacto
receptor 2-expressing regulatory T cells. Front lmoi. 2017; 8:148

3. Sanguinete MMM, Oliveira PH, Martins-Filho A, MicheDC, Tavares-Murta BM, Murta EFC,
Nomelini RS. Serum IL-6 and IL-8 correlate with gnostic factors in ovarian cancer. Immunol Invest.
2017; 46(7): 677-688.

4. Krajowy rejestr nowotworow. http://onkologia.orgmbwotwory-jajnika-c56/ (accessed 27.12.2018).

5. Basta A, Bidahski M, Bienkiewicz A, Blecharz P, Bodnar L, Jach R, et al. e€ehia Polskiego
Towarzystwa Ginekologii Onkologicznej dotyce diagnostyki i leczenia raka jajnika. Curr Gyrleco

MicroMedicine 2019; 7(1): 1-4 http://www.journals.tmkarpinski.com/index.php/mmed



Gumiela The influence of interleukin-6 on the course of ovarian cancer 4

10.

11.

12.

13.

14.

15.

16.

17.

18.

Oncol. 2017; 15(1): 5-23.

Nowak-Markiewitz E, Spacagki M. Rak jajnika - nowe spojrzenie na pochodzentd@stogenez.
Ginekol Pol. 2012; 83: 454-457.

Isobe A, Sawada K, Kinose Y, Ohyagi-Hara C, Nakeddd, Makino H, et al. Interleukin 6 receptor is an
independent prognostic factor and a potential fhertic target of ovarian cancer. PLoS One. 2015;
10(2): e0118080.

Chechliiska M. Rola cytokin w procesach nowotworzenia. Niwveoy. Journal of Oncology. 2003;
53(6): 648-659.

Kishimoto I, Tanaka T. Interleukin 6. Encyclopedi& inflammatory diseases. DOI: 10.1007/978-3-
0348-0620-6_179-1

Offner FA, Obrist P, Stadlmann S, Feichtinger Hingler P, Herold M, et al. IL-6 secretion by human
peritoneal mesothelial and ovarian cancer cellsokige. 1995; 7(6): 542-547.

Erroi A, Sironi M, Chiaffarino F, Chen ZG, Mengo2di, Mantovani A. IL-1 and IL-6 release by tumor-
associated macrophages from human ovarian carcinomhCancer. 1989; 44(5): 795-801.

Gene: https://www.nchi.nlm.nih.gov/gene/3569 (aseds27.12.2018).

Kumar J, Ward AC. Role of the interleukin 6 recegdtomily in epithelial ovarian cancer and its ctial
implications. Biochim Biophys Acta. 2014; 1845(2)7-125.

Dobrzycka B, Mackowiak-Matejczyk B, Terlikowska KMKulesza-Bronczyk B, Kinalski M,
Terlikowski SJ. Serum levels of IL-6, IL-8 and CRP prognostic factors in epithelial ovarian cancer.
Eur Cytokine Netw. 2013; 24(3): 106-113.

Madry R, Markowska J, Sobieska M. 51P Interleukina#®zpuszczalny receptor interleukiny-6 u
chorych na raka jajnika. Reports Pract Oncol Raeiotl998; 3(suppl. 1): 59.

Masoumi-Moghaddam S, Amini A, Wei AQ, RobertsonM&rris DL. Intratumoral interleukiné predicts
ascites formation in patients with epithelial oaaricancer: A potential tool for close monitoring. J
Ovarian Res. 2015; 8: 58.

Kolomeyevskaya N, Eng KH, Khan ANH, Grzankowski kKSngel KL, Kirsten M, Segal BH. Cytokine
profiling of ascites at primary surgery identifigs interaction of tumor necrosis factoend interleukin-

6 in predicting reduced progression-free survimapithelial ovarian cancer. Gynecol Oncol. 20138:1
352-357.

Zhai K, Yang Y, Gao ZG, Ding J. Interleukin-6-174G gene promoter polymorphism and prognosis in
patients with cancer. Oncotarget. 2017; 8(27): 8448497.

MicroMedicine 2019; 7(1): 1-4 http://www.journals.tmkarpinski.com/index.php/mmed



