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Cytokines and endometriosis
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Summary

Introduction: Abnormal expression of cytokines is considered to be involved in the pathogenesis of endometriosis.

Material and Methods: In 63 women with various stages of endometriosis preoperative levels of cytokines, including IL-6, IL-8,
BVEGEF, b-FGF, of TNF RI and TNF RII were analysed employing ELISA tests (R&D Kkits).

Results: In the sera of endometriosis patients significantly augmented levels of IL-6 and of b-FGF were detected as well as a trend

for elevated IL-8 levels.

Conclusion: Elevated serum levels of cytokines may show poor correspondence to the localized pathological process. Endometrio-
sis would find a stricter reflection in cytokine levels in fluids or tissues of the pelvis minor.
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Introduction

Endometriosis represents a benign disease of the
female reproductive system, related to estrogen-generat-
ing function of ovaries. Nevertheless, local spread of the
process by infiltration, generation of implants, elevated
levels of CA125 at advanced stages of the disease, poten-
tial for endometriosis-based carcinogenesis as well as
controversies related to its epidemiology, diagnosis and
treatment point to serious risks linked to the diagnosis.

Already in 1925 Sampson described the development
of endometrioid carcinoma on the background of
endometriosis and provided criteria which pointed to
malignant transformation of the latter [1]. Later studies
demonstrated that endometriosis may provide fertile
ground for development of also other types of cancer,
e.g., clear cell carcinoma [2, 3]. Such risk of malignant
transformation increases mainly in women with an
extended history of endometriosis, particularly in post-
menopausal women with high serum levels of CA125 [4].

According to Ness and Cottreau development of
endometriosis is linked to the local inflammatory reac-
tion, activation of macrophages, elevated levels of
cytokines and growth factors [5]. The infiltration and for-
mation of endometriotic implants seem to also be linked
to neoangiogenesis.

Cytokines, pleiotropic growth factors, factors of differ-
entiation, migration and apoptosis play key roles in
immune and inflammatory reactions, associated with cell
proliferation, pro- and anti-angiogenic processes as well as
in neoplastic transformation. All the functions seem to be
disturbed in endometriosis [6-10]. Therefore, estimation of
a broad range of cytokines might be purposeful in studies
on pathogenesis as well as on treatment of the disease.
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The present study aimed at estimation of various types
of cytokines, including pro-angiogenic cytokines, VEGF
and b-FGF, the pro-inflammatory cytokine, IL-6, recep-
tors for TNFo, TNF RI and TNF RII and of a chemokine,
IL-8, in women with endometriosis. The studies were
conducted on 63 women, 17 to 74 years of age (mean
45.5), treated by surgery for endometrioid cysts.

Material and Methods

The patients’ blood was sampled before surgery. The
cytokines and free cytokine receptors (IL-6, VEGF, bFGF, IL-
8, TNF RI, TNF RII) were estimated in serum using kits from
R&D Systems (Minneapolis, USA). In the course of surgery the
spread of endometriotic pathology was evaluated. The patients
were allocated to four groups, corresponding to Stages I to IV
according to the verified classification of endometriosis, as
required by the American Fertility Society [11].

Statistical calculations were performed using Minitab soft-
ware. Comparison of mean cytokine levels with reference
values was performed using the Student's t-test for a single vari-
able. Comparison of mean levels of individual cytokines in
various advanced stages of endometriosis took advantage of the
one-way Anova test, accepting the confidence level of p = 0.05.

Results

Mean values, standard deviations and p values are
listed in Table 1.

As evident in Table 1, levels of IL-6 and b-FGF were sig-
nificantly elevated in women with endometriosis while
levels of IL-8, VEGF, TNF RI and TNF RII were similar
in the women with endometriosis and healthy controls. A
tendency for elevated levels of IL-8 was noted in patients
with endometriosis. Analysis of IL-6 levels in groups of
patients with various stages of endometriosis demonstrated
significant differences in Stages III and IV, as compared to
the reference value (p =0.001 and p = 0.019, respectively).



270 J. Markowska, M. Kowalska, M. Gogacz, J. Lubin, M. Markowski, J. Kamiriska

Table 1. — Concentrations of cytokines in serum: mean values,
standard deviations and p values.

Cytokine No. of patients  Reference value; pg/ml Mean value, SD p
IL-6 63 0.7-2.4 18.54+39.74 0.001%*
IL-8 18 10.0-12.5 39.3+76.7 0.078
VEGF 42 < 325 210.4+195.7 0.993
b-FGF 48 <44 14.99+14.32 0.0001*
TNF RI 41 600-1200 1070.6£271.0 0.998
TNF RII 34 < 3500 1918.0+£510.0 0.999

Levels of B-FGF in individual stages of endometriosis
were higher than the reference value at p = 0.001, p =
0.031, p=0.001 and p = 0.013 for Stages I to 1V, respec-
tively.

Discussion

In view of our results, participation of serum contain-
ing cytokines in the development of endometriosis seems
to be restricted. The significantly elevated serum levels of
IL-6 and of B-FGF and the tendency for augmented
serum levels of IL-8 may indicate that both inflammatory
processes and angiogenesis may participate in the devel-
opment of the disease, similarly as they are involved in
the development of ovarian cancer [5, 12].

We have not been able to document involvement of
TNFa receptors, TNF RI and TNF RI, in the develop-
ment of the disease, despite the results of Koga et al. [8]
who documented elevated levels of the receptors in the
peritoneal fluid. Possibly, TNF RI and TNF RII, which
modulate action of pro-inflammatory cytokine, TNFa,
may act only locally, in the peritoneal cavity. It seems
probable that the well known reciprocal interactions of
cytokines are of local significance. Therefore, determina-
tion of the cytokine levels of the same cytokine panel in
the serum and in the peritoneal fluid in parallel might
permit a more accurate evaluation of cytokine reactions
taking place in patients with endometriosis.
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