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Serum leptin, adiponectin and endometrial cancer risk
in Chinese women
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Objective: To investigate the relationship between serum concentrations of leptin or adiponectin, and endometrial carcinoma
in Chinese women.

Methods: We conducted a case-control study of a total of 516 Chinese women to detect the relationships between serum
concentrations of leptin or adiponectin, and endometrial carcinoma in Chinese women. The study subject constituted 206 cases
of endometrial cancer and 310 normal controls.

Results: Patients with endometrial carcinoma had higher serum leptin concentrations than controls (28.8+2.2 ug/L vs. 19.8+
1.4 ug/L; p<0.001). The adiponectin levels in patients were lower than in controls with borderline statistical significance (2,330.7
+180.5 ug/L vs. 2,583.9+147.2 ug/L; p=0.078). Logistic regression analysis confirmed the associations between leptin or
adiponectin, and endometrial carcinoma after adjustment for age, body mass index, fasting insulin, serum glucose, cholesterol,
triglycerides, and high-density lipoprotein cholesterol (odds ratio for the top tertile vs. the bottom tertile: leptin 2.05; 95%

confidence interval [Cl], 1.28 to 3.29; p<0.001; adiponectin 0.52; 95% Cl, 0.32 to 0.83; p<0.001).
Conclusion: Increased leptin or decreased adiponectin levels are associated with endometrial carcinoma.
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INTRODUCTION

Obesity is the main risk factor for endometrial cancer [1-3].
Both excess estrogen and insulin resistance (hyperinsulinemia)
contribute to the development of endometrial cancer in
obese women [3,4]. Our recent study confirmed the associa-
tion of hyperinsulinemia and endometrial cancer [5]. In addi-
tion, adipose tissue may directly mediate the obesity-related
endometrial cancer risk by acting as an endocrine organ [6-8].
It can increase inflammatory cytokines, adipokines and surplus

Received Apr 30, 2013, Revised Jun 9, 2013, Accepted Jun 25,2013

Correspondence to Bingjian Lu

Department of Surgical Pathology & Women's Reproductive Health
Laboratory of Zhejiang Province, Women's Hospital, Zhejiang University
School of Medicine, 2 Xueshi Road, Zhejiang, Hangzhou 310006, China.
E-mail: Ibj@zju.edu.cn

free fatty acids, or provide a sustained source of estrogen by
aromatizing androstenedione to estrogen [8].

Adipokines are bioactive substances produced by adipose
tissue. They play a crucial role in metabolism, and the devel-
opment of metabolic syndrome and related disease [9,10].
Increased serum leptin or decreased adiponectin are reliable
markers for obesity and insulin resistance [9,10]. The serum
leptin-to-adiponectin (L/A) ratio is believed to be a useful,
surrogate marker for insulin resistance since increased adi-
pocytes produce more leptin and less adiponectin [11]. Both
adipokines and L/A ratio are associated with increased risks
of obesity-related cancers [6,7]. Several studies [12-21] have
investigated the direct link between serum leptin, adiponectin
or L/A ratio and endometrial cancer. However, these studies
did not have biologic measures of insulin resistance. More
clinical data are required to investigate the association be-
tween serum leptin or adiponectin, and endometrial cancer.
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This case-control study aims to investigate the relationships
between serum leptin, adiponectin, or L/A ratio, and the
risk of endometrial carcinoma in combination with various
metabolic factors in Chinese women.

MATERIALS AND METHODS

1. Study population

We investigated 206 patients (mean age, 53.2 years [range,
26 to 81 years]; mean parity, 2.3 [range, 0 to 6]) with histologi-
cally confirmed endometrial cancer, between August 2008
and December 2010, from the Women's Hospital, Zhejiang
University School of Medicine, China. Controls (n=310; mean
age, 53.3 years [range, 27 to 82 years]; mean parity, 2.2 [range,
0 to 5]) were randomly selected from lists of healthy women
undergoing routine physical examinations during the same
period. The cases and controls were individually age-matched
(at 5-year intervals) and had an approximate response rate of
1:1.5. Women with a history of hysterectomy, bilateral oopho-
rectomy, or Lynch syndrome were not included in the study.
Each subject has signed the informed consent according to
an institutional review board. The cases and controls were
included in our recent study [5].

We reviewed clinical details from the medical records. The
available data included body weight and height for body
mass index (BMI) calculation, menopause, reproductive
history, cancer history, and preoperative serum fasting total
cholesterol (TC), triglycerides (TG), high-density lipoprotein
cholesterol (HDL-C), and glucose (GLU). BMI was categorized
into normal (18.5 to 24.9 kg/m?), overweight (25.0 to 29.9 kg/
m’) and obese (=30.0 kg/m?). These data were also included in
our previous study [5].

2. Blood sampling

Blood samples were drawn from patients and controls before
surgery. Fasting serum was obtained and centrifuged at 4°Cin
the blood collection tube containing a specific separation gel
for biochemical tests (BD Biosciences, San Jose, CA, USA). The
serum was kept in -80°C freezer until use.

3. Laboratory assays

Assays of serum leptin, adiponectin, and insulin were per-
formed blind to the case-control status of the samples. Serum
leptin and adiponectin concentrations were analyzed by com-
mercial, double-antibody, sandwich ELISA kit (Leptin: Enzo Life
Sciences, Shanghai, China; Adiponectin: Bender MedSystems
GmbH, Vienna, Austria) as per the manufacturer's procedures.
Concentrations were calculated according to the standard
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concentrations and the corresponding optical density value at
450 nm. Serum insulin was automatically measured by a che-
milluminescent, microparticle immunoassay (the ARCHITECT
Insulin Assay, Abbott Laboratory Inc., Abbott Park, IL, USA) in
the ARCHITECT j system.

4, Statistical analysis

SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA) was applied for
statistical analysis. Correlations between different measures
or the descriptive results between cases and controls
were analyzed by the Spearman’s correlations or one-way
ANOVA, respectively. Measures including the L/A ratios were
categorized into tertiles based on the values in cases and
controls for univariate and multivariate analysis. Women
with missing data were removed in the statistical analysis
including body weight or height in 8 cases; previous hormone
replacement therapy use in 1 case; TC, TG, and HDL in 2 cases
and 6 controls; and GLU in 1 case and 3 controls. There are
197 cases and 304 controls left for multiple logistic regres-
sion analyses after exclusion of all missing data. Odds ratio
(OR) and its 95% confidence interval (Cl) were calculated to
estimate the relative risks for endometrial cancer. The relative
cancer risks of serological factors were calculated as women
in intermediate or top tertiles (T2 or T3) versus the bottom
tertile (T1). The threshold of statistical significance was 0.05
(2-tailed). Subgroup analysis stratified by menopausal status,
reproductive history (as categorical variables), or hormone re-
placement therapy use was conducted to determine whether
these factors influenced cancer risks of adiponectin, leptin,
L/A ratios and insulin. An unconditional, logistic regression
model was used to estimate the ORs of serum adiponectin,
leptin, and L/A ratios, adjusted by age at 5-year intervals, and,
different metabolic variables including BMI, GLU, TC, TG, HDL-
C, insulin, adiponectin (for leptin) and leptin (for adiponectin).
The variables were removed from the final models if they did
not change risk estimates with more than 10% (removal prob-
ability=0.10).

RESULTS

We found that patients with endometrial carcinoma had
a higher BMI, serum insulin, GLU, TG, and TC than controls
(p<0.001, data not shown). Endometrial cancer patients were
more frequently associated with nulliparous status (cases vs.
controls: 26/206, 12.6% vs. 9/310, 2.9%; p<0.001) and history
of type 2 diabetes mellitus (cases vs. controls: 18/206, 8.7% vs.
11/310, 3.5%; p<0.05). The data mostly overlapped with those
in our recent study [5].They had significantly higher serum
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leptin, insulin, and L/A ratios than controls (mean=£SD, cases
vs. controls: leptin 28.8£2.2 ug/L vs. 19.8+1.4 ug/L, p<0.001; L/
A ratios 0.018+0.050 vs. 0.013+0.014, p<0.001; insulin 15.8%
1.4 mU/L, vs. 8.1£0.5 mU/L, p<0.001). Serum adiponectin was
not significantly lower in patients than in controls (mean=£5SD,
cases vs. controls: adiponectin 2,330.7£180.5 ug/L vs. 2,583.9
+£147.2 ug/L; p=0.078). We also noted that serum leptin or
adiponectin was positively or negatively correlated with both
BMI and fasting insulin level, respectively (Spearman correla-
tion coefficients: leptin-BMI 0.516, p<0.01; leptin-insulin 0.236,
p<0.01; adiponectin-BMI -0.222, p<0.01; adiponectin-BMI
-0.113, p<0.01). There was also a mildly negative correlation
between serum leptin and adiponectin (Spearman correlation
coefficients: -0.185, p<0.05).

The associations between clinical or serological variables
and endometrial cancer were included in our recent study
[5]. There was an increased endometrial cancer risk in women
with diabetes versus women without diabetes, and, in women
with obesity versus those with normal BMI (p<0.01). Women
aged >50 years, or with menopause, primary hypertension
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or a history of hormone replace therapy did not show
significantly altered endometrial cancer risk as compared with
the baseline (p>0.05). Women with high serum insulin, GLU,
TG, or TC had an elevated risk for endometrial cancer while
women with high serum HDL-C showed a decreased cancer
risk (p<0.05, data not shown).

We found a dose-dependent relationship between serum
leptin, adiponectin concentration, L/A ratios, and endometrial
cancer (Table 1). Stratification by menopause, parity, hormone
replacement therapy, or type 2 diabetes, etc, did not appre-
ciably influence on these relationships. The multiple logistic
regression model further demonstrated that serum leptin,
adiponectin and L/A ratios were significantly associated with
endometrial cancer. The logistic regression model-derived ORs
and 95% Cls were shown in Table 1. The effect of serum letpin
and adiponectin on endometrial cancer was given in Table 2.
Women with high serum (T3) leptin and low adiponectin (T1)
showed the highest endometrial cancer risks among various
groups.

Table 1. Unadjusted and multiple logistic regression model-derived ORs of serum leptin, adiponectin and L/A ratios for endometrial carcinoma*

Leptin Adiponectin L/A ratios

Distribution of tertile OR (95% Cl) p-trend OR (95% Cl) p-trend OR (95% Cl) p-trend
Unadjusted ORs

T1 Reference Reference Reference

T2 1.46 (0.94-2.27) 0.117 0.57 (0.37-0.87) 0.010 1.11(0.71-1.71) 0.737

T3 2.51(1.62-3.89) <0.001 0.49 (0.32-0.76) 0.002 2.10(1.37-3.23) 0.011
Adjusted ORs <0.001 <0.001 <0.001

T1 Reference Reference Reference

T2 1.33(0.83-2.13) 0.81(0.51-1.28) 1.00 (0.62-1.59)

T3 2.05(1.28-3.29) 0.52(0.32-0.83) 1.63 (1.02-2.60)

*In the logistic regression model, odds ratios (ORs) were initially adjusted by body mass index, glucose (GLU), cholesterol, triglycerides, high-
density lipoprotein cholesterol, age, insulin and leptin-to-adiponectin (L/A). Variables that were not at statistically significant level (p>0.05)
would not be included in the final model (backward step). ORs of L/A ratios were finally adjusted by GLU and insulin and that of adiponectin

were adjusted by GLU, insulin, and leptin. Cl, confidence interval.

Table 2. Association of serum leptin and adiponectin for endometrial carcinoma

Adiponectin T3

Adiponectin T2 Adiponectin T1

Distribution of tertile

OR (95% Cl) p-trend OR (95% Cl) p-trend OR (95% Cl) p-trend
Leptin T1 Reference 0.88 (0.39-1.97) 0.838 2.77 (1.27-6.06) 0.016
Leptin T2 2.01(0.97-4.17) 0.067 1.25(0.57-2.74) 0.688 246 (1.19-5.07) 0.018
Leptin T3 3.35(1.50-7.50) 0.004 2.56 (1.26-5.22) 0.013 3.99 (1.97-8.10) <0.001

Cl, confidence interval; OR, odds ratio.
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DISCUSSION

The current study is the first one to investigate the relation-
ship between serum leptin, adiponectin and endometrial
cancer in Chinese women by recruiting a relatively large
number of cases. It has been noted that the prevalence of
endometrial cancer in China increased approximately three
times in the past two decades [22]. In concordance with most
previous studies [12-21], our study demonstrates that high
levels of serum leptin, low levels of adiponectin, and high L/A
ratio are associated with endometrial cancer. Moreover, in
this study, we have obtained clinical details on each sample
including BMI, reproductive history, use of hormone replace-
ment therapy, and measurements on serum insulin, GLU, TG,
etc. Evaluation of these variables permits a comprehensive
analysis of metabolic factors on the potential associations
between adipokines and endometrial cancer.

Several previous studies showed that serum leptin was
positively correlated with endometrial cancer [12-14,23,24].
The correlation between serum leptin and endometrial cancer
risk disappeared in most studies, when adjusted by BMI. The
current study indicates that adjustment for BMI, insulin and
other potential cofounders does not significantly alleviate the
relationship between leptin and endometrial cancer. Luhn et
al. [24] also showed the presence of a positive association in
women with no menopausal hormone therapy after adjust-
ment for estradiol and BMI. BMI is a common parameter for
measuring insulin resistance, and serum insulin itself is a direct
marker and may be more helpful than other anthropometric
measures [5]. Friedenreich et al. [25] carried out a similar case-
control study, but they had somewhat different results. Their
age-adjusted analysis confirmed that high levels of serum
leptin or L/A ratio was associated with increased or decreased
endometrial cancer risk, respectively. These associations
disappeared in multi-variable analysis. However, in that
study, only postoperative blood samples were available in a
portion of cases. The presence of cancer, cancer treatment
and perioperative metabolic response potentially influenced
the measurements of serum leptin and adiopnectin. In our
study, preoperative fasting blood samples (generally 2-day
before diagnosis) were obtained in all cases. We think that the
blood draw time might be the main factor contributing to the
inconsistent results between these two studies.

We suggest that elevated serum leptin may participate in the
development of obesity-related endometrial cancer by other
mechanism in addition to insulin resistance. For example,
leptin can contribute to hyperestrogenemia by activating aro-
matase, which catalyzes the conversion of androstenedione to
estrogen in adipose tissue [26]. Leptin can also stimulate cell
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growth, migration, invasion, angiogenesis and anti-apoptosis
in vitro via activating different signaling pathways [27-29].

Adiponectin functions as an insulin sensitizer, and low
serum adiponectin reversely correlates with insulin resistance
[10]. Moreover, adiponectin can inhibit cell proliferation,
invasiveness and angiogenesis in vitro by suppression of
estrogen receptor a and vascular endothelium growth factor
[30-32]. Serum adiponectin would be a protective factor for
endometrial cancer. As expected, we found that levels of
serum adiponectin were inversely associated with the risk of
endometrial cancer in Chinese women. There are five retro-
spective and four prospective studies that have investigated
this association [15-20,23-25]. Most studies confirm a negative
association between serum adiponectin and endometrial
cancer, but two prospective studies showed no association
[20,23]. The relatively small sample size and the short time in-
terval between blood draw and endomtetrial cancer diagnosis
may be the major factors that limited the ability to detect the
association in these studies.

There are increased levels of serum leptin and decreased
adiponectin in endometrial cancer; therefore, the L/A ratio
might be a better indicator to characterize the endometrial
cancer risk than leptin or adiponectin alone. A recent study of
Japanese women supported this hypothesis [21]. However,
inconsistent result was reported in a recent case-control study
[25]. We have mentioned the possible cause of this inconsis-
tent result earlier in this manuscript. Our study is generally
consistent with the Japanese report. However, in our study,
the estimated cancer risk of L/A ratio is not higher than leptin
alone. This subtle difference might be explained by population
or lifestyle differences. In women with endometrial carcinoma,
the frequency of obesity (BMI=30 kg/m?) in our study (40.3%)
is similar to that previously from Western countries [15,16,18]
and much higher than that from the Japanese report (8.9%)
[19].

There are several limitations in our study. First, this is a retro-
spective study in which potential bias may inevitably occur,
and, the sample size is somewhat limited. Second, we measured
serum leptin, adiponectin and other variables from one preop-
erative fasting blood sample. The 2-day interval between blood
draw and cancer diagnosis may provide an accurate reflection
of insulin resistance at diagnosis, but failed to determine the
time-effect of insulin resistance on endometrial cancer. Finally,
we did not assess the reduced endometrial cancer risk, which
was associated with decreasing insulin resistance via weight
loss, exercise and other intervention.

In conclusion, our study showed the significant relationships
between serum leptin or adiponectin and endometrial cancer.
Serum leptin and adiponectin play important roles in the de-
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velopment of obesity (insulin resistance)-related endometrial
cancer. However, a multi-center, long-term prospective study
is necessary to disentangle some of these relationships with
the risk of endometrial cancer.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was
reported.

ACKNOWLEDGMENTS

We thank a gynecologist from London, England for his kind
help with the English language. This manuscript was supported
by grants from the Fundamental Research Funds for the Central
Universities, and Director Foundation from Zhejiang Key
Laboratory, China.

REFERENCES

1. Cust AE, Kaaks R, Friedenreich C, Bonnet F, Laville M, Tjonneland A,
et al. Metabolic syndrome, plasma lipid, lipoprotein and glucose
levels, and endometrial cancer risk in the European Prospective
Investigation into Cancer and Nutrition (EPIC). Endocr Relat
Cancer 2007;14:755-67.

2. Zhang Y, Liu Z, Yu X, Zhang X, Lu S, Chen X, et al. The association
between metabolic abnormality and endometrial cancer: a large
case-control study in China. Gynecol Oncol 2010;117:41-6.

3. Kaaks R, Lukanova A, Kurzer MS. Obesity, endogenous hormones,
and endometrial cancer risk: a synthetic review. Cancer Epidemiol
Biomarkers Prev 2002;11:1531-43.

4. Cust AE, Allen NE, Rinaldi S, Dossus L, Friedenreich C, Olsen A, et al.
Serum levels of C-peptide, IGFBP-1 and IGFBP-2 and endometrial
cancer risk; results from the European prospective investigation
into cancer and nutrition. Int J Cancer 2007;120:2656-64.

5. Zhan Y, Wang J, Ma ¥, Liu Z, Xu H, Lu S, et al. Serum insulin-
like, growth factor binding protein-related protein 1 (IGFBP-
rP1) and endometrial cancer risk in Chinese women. Int J Cancer
2013;132:411-6.

6. Paz-Filho G, Lim EL, Wong ML, Licinio J. Associations between
adipokines and obesity-related cancer. Front Biosci (Landmark Ed)
2011;16:1634-50.

7. van Kruijsdijk RC, van der Wall E, Visseren FL. Obesity and cancer:
the role of dysfunctional adipose tissue. Cancer Epidemiol
Biomarkers Prev 2009;18:2569-78.

8. Forney JP, Milewich L, Chen GT, Garlock JL, Schwarz BE, Edman
CD, et al. Aromatization of androstenedione to estrone by human
adipose tissue in vitro: correlation with adipose tissue mass, age,

340 www.ejgo.org

20.

21.

22.

23.

Yu Ma, et al.

and endometrial neoplasia. J Clin Endocrinol Metab 1981;53:192-
9

. Gnacinska M, Malgorzewicz S, Stojek M, Lysiak-Szydtowska

W, Sworczak K. Role of adipokines in complications related to
obesity: a review. Adv Med Sci 2009;54:150-7.

. Hanley AJ, Bowden D, Wagenknecht LE, Balasubramanyam A,

Langfeld C, Saad MF, et al. Associations of adiponectin with body
fat distribution and insulin sensitivity in nondiabetic Hispanics
and African-Americans. J Clin Endocrinol Metab 2007;92:2665-71.

. Finucane FM, Luan J, Wareham NJ, Sharp SJ, O'Rahilly S, Balkau

B, et al. Correlation of the leptin:adiponectin ratio with measures
of insulin resistance in non-diabetic individuals. Diabetologia
2009;52:2345-9.

. Cymbaluk A, Chudecka-Gtaz A, Rzepka-Gorska I. Leptin levels in

serum depending on body mass index in patients with endo-
metrial hyperplasia and cancer. Eur J Obstet Gynecol Reprod Biol
2008;136:74-7.

. Yuan SS, Tsai KB, Chung YF, Chan TF, Yeh YT, Tsai LY, et al. Aberrant

expression and possible involvement of the leptin receptor in
endometrial cancer. Gynecol Oncol 2004,92:769-75.

. Petridou E, Belechri M, Dessypris N, Koukoulomatis P,

Diakomanolis E, Spanos E, et al. Leptin and body mass index in
relation to endometrial cancer risk. Ann Nutr Metab 2002;46:147-
51.

. Petridou E, Mantzoros C, Dessypris N, Koukoulomatis P, Addy C,

Voulgaris Z, et al. Plasma adiponectin concentrations in relation
to endometrial cancer: a case-control study in Greece. J Clin
Endocrinol Metab 2003;88:993-7.

. Dal Maso L, Augustin LS, Karalis A, Talamini R, Franceschi S,

Trichopoulos D, et al. Circulating adiponectin and endometrial
cancer risk. J Clin Endocrinol Metab 2004;89:1160-3.

. Rzepka-Gorska |, Bedner R, Cymbaluk-Ploska A, Chudecka-Glaz

A. Serum adiponectin in relation to endometrial cancer and
endometrial hyperplasia with atypia in obese women. Eur J
Gynaecol Oncol 2008;29:594-7.

. Cust AE, Kaaks R, Friedenreich C, Bonnet F, Laville M, Lukanova

A, et al. Plasma adiponectin levels and endometrial cancer risk
in pre- and postmenopausal women. J Clin Endocrinol Metab
2007;92:255-63.

. Soliman PT, Wu D, Tortolero-Luna G, Schmeler KM, Slomovitz

BM, Bray MS, et al. Association between adiponectin, insulin
resistance, and endometrial cancer. Cancer 2006;106:2376-81.
Soliman PT, Cui X, Zhang Q, Hankinson SE, Lu KH. Circulating
adiponectin levels and risk of endometrial cancer: the prospective
Nurses' Health Study. Am J Obstet Gynecol 2011;204:167.e1-5.
Ashizawa N, Yahata T, Quan J, Adachi S, Yoshihara K, Tanaka K.
Serum leptin-adiponectin ratio and endometrial cancer risk in
postmenopausal female subjects. Gynecol Oncol 2010;119:65-9.
Huang YL, Huang W, Long SK; Li L, Tang BJ, Yang B. Analysis of
1466 endometrial carcinomas in inpatients in Guangxi Zhuang
Autonomous region: a 20 years' analysis. Acad J Sec Mil Med Univ
2007;28:681-4.

Dallal CM, Brinton LA, Bauer DC, Buist DS, Cauley JA, Hue TF, et

http://dx.doi.org/10.3802/jgo.2013.24.4.336



Serum leptin, adiponectin and endometrial carcinoma

24.

25.

26.

27.

28.

al. Obesity-related hormones and endometrial cancer among
postmenopausal women: a nested case-control study within the
B~FIT cohort. Endocr Relat Cancer 2013;20:151-60.

Luhn P, Dallal CM, Weiss JM, Black A, Huang WY, Lacey JV Jr, et
al. Circulating adipokine levels and endometrial cancer risk in
the prostate, lung, colorectal, and ovarian cancer screening trial.
Cancer Epidemiol Biomarkers Prev 2013;22:1304-12.

Friedenreich CM, Langley AR, Speidel TP, Lau DC, Courneya KS,
Csizmadi |, et al. Case-control study of markers of insulin resistance
and endometrial cancer risk. Endocr Relat Cancer 2012;19:785-92.
Garaulet M, Perex-Llamas F, Fuente T, Zamora S, Tebar FJ. Anth-
ropometric, computed tomography and fat cell data in an obese
population: relationship with insulin, leptin, tumor necrosis factor-
alpha, sex hormone-binding globulin and sex hormones. Eur J
Endocrinol 2000;143:657-66.

Wu X, Yan Q, Zhang Z, Du G, Wan X. Acrp30 inhibits leptin-
induced metastasis by downregulating the JAK/STAT3 pathway
via AMPK activation in aggressive SPEC-2 endometrial cancer
cells. Oncol Rep 2012;27:1488-96.

Catalano S, Giordano C, Rizza P, Gu G, Barone |, Bonofiglio D, et al.

J Gynecol Oncol Vol. 24, No. 4:336-341

29.

30.

31

32.

Journal of Gynecologic Oncology J g O

Evidence that leptin through STAT and CREB signaling enhances
cyclin D1 expression and promotes human endometrial cancer
proliferation. J Cell Physiol 2009;218:490-500.

Sharma D, Saxena NK, Vertino PM, Anania FA. Leptin promotes
the proliferative response and invasiveness in human endometrial
cancer cells by activating multiple signal-transduction pathways.
Endocr Relat Cancer 2006;13:629-40.

Cong L, Gasser J, Zhao J, Yang B, Li F, Zhao AZ. Human adipo-
nectin inhibits cell growth and induces apoptosis in human
endometrial carcinoma cells, HEC-1-A and RL95 2. Endocr Relat
Cancer 2007;14:713-20.

Landskroner-Eiger S, Qian B, Muise ES, Nawrocki AR, Berger JP,
Fine EJ, et al. Proangiogenic contribution of adiponectin toward
mammary tumor growth in vivo. Clin Cancer Res 2009;15:3265-
76.

Kim KY, Baek A, Hwang JE, Choi YA, Jeong J, Lee MS, et al.
Adiponectin-activated AMPK stimulates dephosphorylation of
AKT through protein phosphatase 2A activation. Cancer Res
2009;69:4018-26.

www.ejgo.org 341



	Serum leptin, adiponectin and endometrial cancer riskin Chinese women
	INTRODUCTION
	MATERIALS AND METHODS
	1. Study population
	2. Blood sampling
	3. Laboratory assays
	4. Statistical analysis

	RESULTS
	DISCUSSION
	CONFLICT OF INTEREST
	ACKNOWLEDGMENTS
	REFERENCES


