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Introduction

It is presently known that adipose tissue, besides
storing energy, actively modulates metabolic processes
and participates in energy metabolism of such vital
organs as the brain, muscles (heart), and liver. To play its
metabolic role, adipose tissue is the source of several sub-
stances possessing unquestionable physiologic signifi-
cance [1]. Some of them, including leptin, adiponectin,
angiotensinogen, resistin, and estrogens, have endocrine
properties. Other substances, like tumor necrosis factor-α
(TNF-α) and insulin-like growth factor (IGF-1), exert
paracrine action. 

Adiponectin is produced exclusively in adipose tissue.
Interest in this adipocytokine has grown after it was
shown that hypoadiponectinemia is associated with meta-
bolic syndrome, overweight, obesity, type 2 diabetes,
insulin resistance, hyperlipoproteinemia, and some neo-
plasms [2-8]. A five-year study by Chow et al. [9] has
demonstrated that reduced adiponectin levels in blood are
associated with arterial hypertension. As hypoad-
iponectinemia precedes progression to hyperglycemia,
this cytokine has been termed by some as a biomarker of
metabolic disease [9]. On the other hand, high concentra-
tions of adiponectin appear to exert a protective effect on
the cardiovascular system [10-12]. Hyperadiponectine-
mia seems to be of benefit for energy homeostasis of the
organism in cases of anorexia nervosa [13].

Endometrial cancer is a hormone-associated and estro-
gen-dependent neoplasm usually diagnosed in women
continuously exposed to estrogens not followed by gesta-
genic action. In postmenopausal women, estrogens are

produced during steroidogenesis in the reticular layer of
the adrenals. Androstendione is the substrate for estrone,
the chief postmenopausal female hormone. The same
metabolic process of aromatization serves to produce
estradiol from testosterone. Obesity, hypertension, dia-
betes, and androgenic syndromes in women, particularly
polycystic ovary syndrome, are the main risk factors of
endometrial cancer.

This work was undertaken: (1) to determine serum con-
centrations of adiponectin in obese women with endome-
trial cancer, endometrial hyperplasia with atypia,
endometrial polyps, and normal controls; (2) to deter-
mine serum concentrations of adiponectin in obese
women with endometrial cancer depending on the pres-
ence of other risk factors – arterial hypertension or type
2 diabetes (three risk factors); and (3) to determine serum
concentrations of adiponectin depending on the stage and
grade of endometrial cancer.

Material and Methods

We studied 105 obese women admitted to our department for
hysterectomy for different reasons. The patients were divided in
three basic groups: R - with endometrial cancer and endometrial
hyperplasia with atypia, P- with endometrial polyps, and K-
with normal endometrium.

Three other subgroups were created depending on risk factors
of endometrial cancer: B1 - obesity + hypertension + diabetes
(n = 21), B2 - obesity + hypertension (n = 46), and B3 - obesity
only (n = 27). Staging and grading of the endometrial cancer
was done postoperatively in all cases of the tumor (n = 34). The
control group (K) consisted of obese women with normal
endometrium. All participants provided their written informed
consent to participate in the study. The study protocol was
approved by the local bioethics committee.

Adiponectin concentrations were determined at the labora-
tory of the Department of Endocrinology, Arterial Hypertension
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and Metabolic Diseases, Pomeranian Medical University, using
radioimmunoassay kits from R&D. Sensitivity was 1 ng/ml and
inter-series repeatability was 1.8-6.2% .

Results

Mean concentrations of adiponectin in the serum of
patients with endometrial cancer and hyperplasia with
atypia (n = 37) was 15.28 μg/ml (3.7-26.5 μg/ml) as com-
pared with 22.7 μg/ml (8.9-59.2 μg/ml) in controls (n =
68) (p < 0.001, Table 1). Adiponectin concentrations in
women with endometrial polyps (n = 20) was 29.94
μg/ml (14.1-38.0 μg/ml) (p < 0.001 as compared with
endometrial cancer, Table 2). The difference in
adiponectin levels between patients with endometrial
polyps and controls was not significant (Table 3).

We next compared adiponectin levels depending on the
presence of risk factors of endometrial cancer. Mean con-
centrations in the B1 subgroup was 14.41 μg/ml (7.9-22.1
μg/ml) for patients with endometrial cancer and hyperpla-
sia with atypia, as compared with 23.3 μg/ml (17.3-29.2
μg/ml) in controls (p < 0.001, Table 4). For two risk
factors (B2), the results were 15.78 μg/ml (3.7-22.2
μg/ml) versus 22.87 μg/ml (13.2-28.1 μg/ml) in controls

(p < 0.001, Table 5). When only obesity was present (B3),
adiponectin levels were 15.9 μg/ml (9.4-26.5 μg/ml) in
patients with endometrial cancer and hyperplasia with
atypia as compared with 27.8 μg/ml (9.4-56.1 μg/ml) in
controls (p < 0.001, Table 6).

The mean adiponectin level in Stage 3 and 4 endome-
trial cancer was 14.97 μg/ml (3.7-36.8 μg/ml) and did not
differ significantly from 15.4 μg/ml (13.9-20.2 μg/ml) in
Stage 1 (Table 7). Patients with grade 1 tumor (n = 12)
demonstrated a mean adiponectin concentration of 19.04
μg/ml (3.7-36.8 μg/ml), as compared with 13.48 μg/ml
(7.9-26.1 μg/ml) in patients with G2 (n = 13) and 12.86
μg/ml (10.8-14.0 μg/ml) in patients with grade 3 (n = 8).
The difference between G1 and G3 was significant (p <
0.05, Table 8), whereas the difference between G1 and
G2 was not (Table 9).

Discussion

It is believed that obesity in some way favors neoplas-
tic transformation in the endometrium. The adipose tissue
is the site of peripheral aromatization of adrenal

Table 4. — Concentrations of adiponectin in the serum of
group R and group K with three risk factors for endometrial
cancer (B1).

Group Adiponectin μg/ml
R (n = 12) p K (n = 9)

Mean 14.41 23.3
Range 7.9-22.1 < 0.001 17.3-29.2
Median 13.7 23.2
Confidence interval 10.39-18.43 8.45-38.01
Standard deviation 5.98 5.95
Group R - patients with endometrium cancer or endometrial hyperplasia with
atypia; Group K - patients with normal endometrium; p - statistical significance;
N - number of patients.

Table 5. — Concentrations of adiponectin in the serum of
group R and group K with two risk factors for endometrial
cancer (B2).

Group Adiponectin μg/ml
R (n = 22) p K (n = 24)

Mean 15.78 22.87
Range 3.7-22.2 13.2-28.1
Median 16.1 < 0.001 19.65
Confidence interval 12.34-19.21 7.9-21.8
Standard deviation 5.69 12.69
Group R - patients with endometrium cancer or endometrial hyperplasia with
atypia; Group K - patients with normal endometrium; p - statistical significance;
N - number of patients.

Table 6. — Concentrations of adiponectin in the serum of
group R and group K with one risk factor for endometrial
cancer (B1).

Group Adiponectin μg/ml
R (n = 5) p K (n = 22)

Mean 15.9 27.8
Range 9.4-26.5 9.4-56.1
Median 14.1 < 0.001 23
Confidence interval 8-23.8 4.06-59.81
Standard deviation 6.36 20.07
Group R - patients with endometrium cancer or endometrial hyperplasia with
atypia; Group K - patients with normal endometrium; p - statistical significance;
N - number of patients.

Table 1. — Concentrations of adiponectin in the serum of
obese women (group R and group K).

Group Adiponectin μg/ml
R (n = 37) p K (n = 48)

Mean 15.28 22.7
Range 3.7-26.5 < 0.05 8.9-59.2
Median 15.3 19.2
Confidence interval 13.1-17.5 16.9-28.5
Standard deviation 5.74 13.37
Group R - patients with endometrial cancer or endometrial hyperplasia with
atypia; Group K - patients with normal endometrium; p - statistical significance;
N - number of patients.

Table 2. — Concentrations of adiponectin in the serum of
obese women (group R and group P).

Group Adiponectin μg/ml
R (n = 37) p K (n = 20)

Mean 15.28 29.94
Range 3.7-26.5 < 0.001 14.1-38.0
Median 15.3 23.2
Confidence interval 13.1-17.5 20.6-29.3
Standard deviation 5.74 7.79
Group R - patients with endometrial cancer or endometrial hyperplasia with
atypia; Group P - patients with endometrium polyps; p - statistical significance;
N - number of patients.

Table 3. — Concentrations of adiponectin in the serum of
obese women (group P and group K).

Group Adiponectin μg/ml
R (n = 20) p K (n = 20)

Mean 29.94 22.7
Range 14.1-38 NS 8.9-59.2
Median 23.2 19.2
Confidence interval 20.6-29.3 16.9-28.5
Standard deviation 7.79 13.37
Group P - patients with endometrium polyps; Group K - patients with normal
endometrium; p - statistical significance (NS - not significant); N - number of
patients.
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androstenedione to estrone. Elevated levels of endoge-
nous estrogens stimulate the proliferation of endometrial
cells. Insulin resistance also contributes to enhanced pro-
liferation due to the direct binding of insulin with its
receptors on endometrial cells [14].

Adiponectin is a hormone with anti-diabetic, anti-ath-
erosclerotic, anti-inflammatory, and anti-tumor action,
produced by adipose tissue [4, 6, 13,15]. We have now
shown that obese patients with endometrial cancer or
hyperplasia with atypia have significantly lower levels of
this adipocytokine than obese patients with a normal
endometrium (p < 0.05). Levels in patients with endome-
trial cancer were lower than in endometrial polyps (p <
0.001). Similar findings were reported by Soliman et al.
[16] for patients with endometrial cancer (88.8 ± 63.3
ng/ml, n = 117) as compared with normal controls (148.2
± 68.3 ng/ml, n = 238; p < 0.01). Moreover, the risk of
endometrial cancer in that study was greatest for patients
with the lowest levels of adiponectin. Although sub-
grouping according to tumor stage and grade was done by
these researchers, adiponectin levels per stage or grade
were not published.

In our study, patients with normal BMI values (< 25
kg/m2) were at greatest risk of endometrial cancer when
adiponectin levels were at their lowest (12.9-112.2 ng/ml,

p = 0.002). Our interpretation of this finding is that
hypoadiponectinemia is a risk factor for endometrial
cancer independently of BMI. Similar data were provided
by Cust et al. [17], Dal Maso et al. [18], and Petridou et
al. [19]. Dal Maso and colleagues [18] reported lower
values of adiponectinemia in patients with endometrial
cancer (mean 11.4, range 6.5-17.1 μg/ml) as compared
with controls (mean 16.0, range 8.4-22.5 μg/ml). Petridou
et al. [19] found that an increase of one standard devia-
tion in adiponectin concentration reduced the risk of
endometrial cancer by 50%.

A pan-European study in 135,953 women published in
2007 clearly demonstrated a link between adiponectin
levels and endometrial cancer [17]. This tumor was diag-
nosed in 284 patients after a mean follow-up of 5.1 years.
Cust et al. [17] reported that adiponectin levels in
endometrial cancer were 15% lower than in normal con-
trols. Moreover, rising adiponectin concentrations were
associated with decreasing risk of endometrial cancer.
This beneficial effect of adiponectin was largely inde-
pendent of concentrations of other risk factors associated
with obesity, such as peptide C, IGFBP-1, IGFBP-2,
SHBG, estrone, and testosterone.

In the present study, adiponectin levels were higher in
G1 as compared with G3 tumors (p < 0.05). We are
tempted to relate this finding to the report of Takemura et
al. [20] who found both isoforms of the adiponectin
receptor (AdipoR1 and AdipoR2) on epithelial cells and
cells of the endometrial matrix, and interpreted this
finding in support of the direct action of adiponectin on
the endometrium. 

The present findings and those reported by others [16,
17] are in agreement with a protective action of
adiponectin against endometrial cancer. Possible mecha-
nisms of adiponectin activity could involve enhancement
of fatty acid oxidation in skeletal muscles, suppression of
hepatic gluconeogenesis, facilitation of insulin signaling
transduction, or promotion of insulin sensitivity in
peripheral tissues [21, 22].
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