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Abstract: Objectives: To estimate serum YKL-40, leptin and adiponectin (APN) levels in women had
gynecological pathologies and to evaluate its predictability for the presence of endometrial carcinoma (EC).
Patients & Methods: Forty-one uterine myoma (UM) patients, 21 EC patients and 13 endometriosis (EM) patients
were diagnosed after complete clinical, endoscopic and radiological examination. Fifteen age- and body mass index
matched women free of malignancy and other morbidities were included as control group for the results of
laboratory investigations. Patients and controls gave fasting venous blood samples for ELYSA estimation of APN,
leptin and YKL-40 serum levels. Patients received the appropriate therapy according to the final diagnosis. Results:
Serum YKL-40 and leptin levels were significantly higher while serum APN levels were significantly lower in
patients compared to controls. Serum YKL-40 and leptin levels were significantly higher and serum APN levels
were significantly lower in EC patients than in UM and EM patients. Serum YKL-40 levels were significantly
higher; while serum leptin levels were non-significantly higher and serum APN levels were non-significantly lower
in EM patients compared to UM patients. Regression analysis defined high serum YKL-40, low serum APN and
high serum leptin as differentiating predictor for EC, while only high serum YKL-40 as significant predictor for EM.
Conclusion: Disturbed serum adipo-cytokines showed significant relationship with the development or progression
of gynecological pathologies. Elevated serum YKL-40 could be used for discrimination of EC and EM patients.
Lower serum APN levels could be used as a significant predictor for presence of EC, so a diagnostic panel of
estimation of serum YKL-40 and APN could define EC patients.
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1. Introduction Adiponectin (APN) is insulin-sensitizing protein
Female genital tract is most common site for that is secreted from adipose tissue (Erdogan et al.,
tumors in females (Ramesh et al., 2013). Endometrial 2013). APN dysregulation is postulated to affect
carcinoma (EC) is the most common gynecological cancer risk via modulation of insulin resistance and
cancer (Morice et al., 2016) and has increased 21% in inflammation (Beg et al., 2015). Lower plasma APN
incidence since 2008 with increased death rate by concentration was related to an increased incidence
more than 100% over the past two decades. The and may act as an independent predictor for clear cell
observed rise in incidence is mainly caused by life renal cell carcinoma (Wang et al, 2016), the
style factors including obesity and diabetes (Salehi et development of colorectal adenoma (Name et al.,
al., 2015). Precursor lesions of complex hyperplasia 2016) and serum APN levels was inversely correlated
with atypia are associated with EC in more than 40% with leukemia and can be used as an effective biologic
of cases (Sorosky, 2012). marker in early diagnosis and therapeutic monitoring
The mainstay of the initial treatment for EC is of leukemia (Ma et al., 2016).
surgery with total hysterectomy and bilateral salpingo- Leptin is a single-chain proteohormone that
oophorectomy. Pelvic-aortic lymphadenectomy may plays a key role in the regulation of body weight
be appropriate for patients having tumors with a high (Webber, 2003). Leptin is produced by differentiated
risk for extrauterine spread (Loukovaara et al., 2014). adipocytes,  although  production has  been
However, preoperative imaging cannot accurately demonstrated in other tissues (Baratta 2002). Leptin
assess lymph node involvement and gross receptors are found ubiquitously in the body (Tsiotra
examination of depth of myometrial invasion does not et al., 2000), but a circulating form of leptin receptor
have accurate predictability to select women who can exists (Lammert et al., 2001).
have lymphadenectomy safely omitted from the Leptin/leptin receptor dysregulation have a role
surgical procedure (Sorosky, 2012). in the development of a large variety of malignancies

including  breast, thyroid, endometrial and
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gastrointestinal malignancies, predominantly through
the Janus kinas signal transducer of activators of
transcription ~ signaling pathway (Mullen and
Gonzalez-Perez, 2016) which regulates downstream
signaling pathways such as expression of
antiapoptotic proteins and systemic inflammation
(Dutta et al., 2012), angiogenic factors and pro-
proliferative molecules (Rene et al., 2009), hypoxia
inducible factor-1a expression (Dutta et al., 2012) and
phosphoinositide 3-kinase/protein kinase B signaling
and extracellular signal-regulated kinase 2 (Uddin and
Mohammad, 2016).

YKL-40 (chitinase-3-like-1) is a 40 kDA
glycoprotein (Metllinos-Katsaras, 2012), produced by
immunologically active cells such as macrophages
and neutrophils and is a highly conserved serum
protein (Elshorbagy et al., 2012). YKL-40 is known
to stimulate growth of fibroblast cells, exerts anti-
apoptosis action, functions in angiogenesis, is a potent
migration factor for endothelial cells, and may take
part in the innate immune response (Maggio et al.,
2012). High plasma concentrations of YKL-40 are
found in patients with diseases characterized by
inflammation or increased tissue remodeling or with
cancer (Zhu et al., 2002).

The current study aimed to estimate serum YKL-
40, leptin and APN in women had gynecological
pathologies and to evaluate its predictability for the
presence of EC.

2. Patients & Methods

The current prospective study was conducted at
Obstetrics and Gynecology Department in conjunction
with Clinical Pathology Department at Al-Salam
Saudi Hospital, Saadah, Yemen; since March 2012 till
April 2016. The study protocol was approved by
Local Ethical Committee. Written fully informed
consent for study participation was signed by patients.
Patients were selected out of those attending the
Gynecology outpatient clinic complaining of
symptoms suggestive of having either uterine myoma
(UM), endometriosis (EM) or EC.

Forty-one uterine myoma (UM) patients, 21 EC
patients and 13 endometriosis (EM) patients were
diagnosed after complete clinical, endoscopic and
radiological examination. Fifteen age- and body mass
index matched women free of malignancy and other
morbidities were included as control group for the
results of laboratory investigations. Patients and
controls gave fasting venous blood samples for
ELYSA estimation of APN, leptin and YKL-40 serum
levels. Patients received the appropriate therapy
according to the final diagnosis.

Uterine myoma patients were mostly presenting
by heavy menstrual bleeding, pelvic pressure
manifestations or pelvic, back or leg pain or being
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asymptomatic and discovered during routine
examination. Patients with suspected UM on pelvic
examination underwent abdominal and transvaginal
ultrasound examination; hysteroscopy and MRI
imaging if required. Endometrial carcinoma patients
mostly were presented by abnormal vaginal bleeding,
profuse vaginal discharge, pain with urination and sex,
and pelvic pains. Patients with suspected EC
underwent ultrasound examination and hysteroscpic
biopsy taking for histological examination and staging.
Then, chest X-ray and CT and MRI imaging was
conducted for detection of metastasis. Endometriosis
(EM) was diagnosed during laparoscopic examination
for pain, infertility or other benign gynecological
disorders and was confirmed histologically. All
enrolled EM women had regular menstrual cycles and
none of them took medication that affect hormonal or
immunological status within 3 months before
laparoscopy, or had undergone surgical treatment for
EM within 1 year. All patients received the
appropriate therapy according to the final diagnosis.

All patients underwent full history taking
included age, body mass index (BMI) data, parity and
number of living offspring, disease-related history and
presence of medical co-morbidities. Patients had a
history of diabetes, liver, vascular or neoplastic
disorders were excluded from the study. The study
also included 15 age-and BMI-matched women free
of malignancy and other morbidities who gave blood
samples as control group for the results of laboratory
investigations.
Laboratory Investigations

Fasting venous blood samples were obtained
under complete aseptic conditions from the
antecubital vein. The collected blood sample was put
in a plane container and left to clot at room
temperature for 30 minutes before centrifugation for
20 minutes at 1,000g. Freshly prepared serum was
stored at —20°C till ELYSA estimation of adiponectin
(Abcam’s Human Adiponectin ELISA, San Francisco,
USA) (Yokota et al., 2000), leptin (Abcam’s Human
Leptin ELISA, San Francisco, USA) (Havel et al.,
1996), and YKL-40 levels (Human Chitinase 3-like
I/YKL-40 PicoKine ™ ELISA Kit, Valley Ave,
Pleasanton, USA) (Shackelton et al., 1995).
Statistical Analysis

Obtained data were presented as mean+SD,
ranges, numbers and percentages. Results were
analyzed using One-way ANOVA with post-hoc
Tukey HSD Test and Chi-square test (X° test).
Possible relationships were investigated using
Spearman linear regression. Sensitivity & specificity
of estimated parameters as predictors were evaluated
using the receiver operating characteristic (ROC)
curve analysis judged by the area under the curve
(AUC) compared versus the null hypothesis that
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AUC=0.05. Regression analysis (Stepwise method)
was used for stratification of studied parameters as
significant predictors for the target disease. Statistical
analysis was conducted using the SPSS (Version 15,
2006) for Windows statistical package. P value <0.05
was considered statistically significant.

3. Results
The study included 75 patients with variant
gynecological pathology; 41 patients (54.7%) had UM,

21 patients (28%) had EC and 13 patients (17.3%) had
EM. Mean age of studied patients was 58.947; range:
45-73 years; but majority were older than 50 years.
Mean BMI of studied patients was 31.6+3.3; range:
26.3-38.3 kg/m’; 43 patients (57.3%) were obese and
32 patients (42.7%) were overweight. Details of
enrollment data of studied patients showed non-
significant (p>0.05) difference compared to control
women as shown in table 1.

Table (1): Patients' enrollment data

Data Control Patients P value
<50 2 (10%) 12 (16%)
50-59 5 (25%) 26 (34.7%)
Age (years) Strata 6060 |7 (35%) 33 (44%) NS
>70 1 (5%) 4 (5.3%)
Total 59.547.1 58.9+7 NS
Body weight (kg) 88.5+7.7 91.2+10.9 NS
Body height (cm) 171+3.1 169.8+3.3 NS
BMI data <30 7 (46.7%) 32 (42.7%) NS
BMI (kg/m?) >30 8 (53.3%) 43 (57.3%)
Total 30.3£2.6 31.6+3.3 NS
Parity 3.1+£0.7 3.7£1.1 NS

Data are presented as numbers & mean+SD; percentages are in parenthesis

Mean patients' serum YKL-40 levels were
significantly (P1=0.001) higher compared to control
levels. Moreover, serum YKL-40 levels in EC patients
were significantly higher than in patients had UM
(P2=0.001) and EM (P3=0.005) with significantly
(P2=0.048) higher levels in EM patients compared to
UM patients (Fig. 1).

Mean serum leptin levels were significantly
(P1=0.001) higher in EC patients compared to control
levels, but were non-significantly (P1>0.05) higher in
patients had UM and EM compared to control levels.
Moreover, serum leptin levels in patients had EC were

significantly higher than

in patients had UM

(P2=0.001) and EM (P3=0.008), but were non-
significantly (P2>0.05) higher in patients had EM
compared to UM patients (Fig. 2).

Mean patients' serum APN levels were
significantly (P1=0.001) lower compared to control
levels. Mean serum APN levels were significantly
lower in EC patients compared to patients had UM
(P2=0.001) and EM (P2=0.014) with non-significantly
(P3>0.05) lower levels in EM patients compared to
UM patients (Table 2, Fig. 3).

Table (2): Mean serum levels of studied parameters estimated in enrolled patients categorized according to

pathological lesion and compared to control women

Group Control Patients
Parameter UM EC EM Total
Mean 22.7£7.3 109.5+40.3 194.2+84.5 133.6+26.6 137.4+65.36
P1 0.001 0.001 0.001 0.001
YKL-40 (pg/ml) P2 0.001 0.048
P3 0.005
Mean 4.72+2 .4 7.65+3.5 23.63+20.1 11.64+7.53 12.8+13.15
. P1 NS 0.001 NS NS
Leptin (ng/ml) 7 0.001 NS
P3 0.008
Mean 16.62+2.33 13.34+2.77 10.47+1.84 13+1.14 12.5+£2.6
P1 0.001 0.001 0.001 0.001
APN (pg/ml) P2 0.001 NS
P3 0.014
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Data are presented as mean+SD; UM: Uterine
myoma; EC: Endometrial carcinoma; EM:
Endometriosis; APN: Adiponectin; P1: significance of
difference versus control group; P2: significance of
difference versus UM group; P3: significance of
difference versus EC group; NS: Non-significant
difference; P<0.05: significant difference.
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Fig. (2): Mean (+SD) serum Leptin level estimated in patients
categorized according to pathological lesion
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Fig. (3): Mean (+SD) serum adiponectin level estimated in patients
categorized according to pathological lesion

Estimated serum levels of studied adipo-
cytokines showed significant correlation with the
presence of EC. Such correlation was positive with
serum YKL-40 (Rho=0.514, p<0.001) and leptin
(Rho=0.454, p<0.001), but was negative (Rho=-0.47,
p<0.05) with serum level of APN. ROC curve analysis
defined high serum levels of YKL-40 and leptin and
low serum APN as significant (p<0.001) predictors for
presence of malignancy with AUC=0.830, 0.792 and
0.198, respectively (Fig. 4). However, Regression
analysis defined high serum YKL-40 levels as
significant predictor for the presence of EC in three
models, low serum APN in two models and high
serum leptin in one model (Table 3).
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Fig. (4): ROC curve analysis of estimated levels of
serum adipo-cytokines as predictors of presence of
endometrial carcinoma

Table (3): Regression analysis of estimated parameters as predictors for presence EC in the enrolled patients

Statistical model no. Parameter B t Sig.
Serum YKL-40 0.409 4.879 <0.001
One Serum APN -0.317 3.757 0.001
Serum leptin 0.317 3.665 0.001
Two Serum YKL-40 0.478 5.399 <0.001
Serum APN -0.399 -4.509 <0.001
Three Serum YKL-40 0.546 5.565 <0.001
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Evaluation of estimated adipo-cytokines for
discrimination between patients had EM out of
patients had gynecological problems using ROC curve
analysis as shown in figure 5, defined high serum
YKL-40 (AUC=0.776, p=0.003) and leptin
(AUC=0.720, p=0.017) levels as significant predictors
for presence of EM; while low serum APN failed to
be a significant predictor (AUC=0.497, p>0.05).
Regression analysis defined high serum YKL-40 as a
significant predictor in two models (f=0.338 & 0.344,
p=0.011) and high serum leptin (f=0.261, p=0.044) in
one model.

— Leptin
—— Adiponectin

Sensitivity
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Fig. (5): ROC curve analysis of estimated levels of
serum adipo-cytokines as predictors of presence of
endometriosis

4. Discussion

The current study reported a definite association
between development of gynecological pathologies
and disturbed serum levels of adipo-cytokines, where
serum levels of YKL-40 and leptin were significantly
higher while serum levels of APN were significantly
lower in patients, irrespective of the underlying
pathology, compared to control women of comparable
age and BMI and were free of gynecological
pathologies.

The obtained results indicated a possible
relationship between disturbed serum levels of adipo-
cytokines and systemic diseases not related to or
governed in its pathogenesis and/or progression by
adiposity and go in hand with Pham et al. (2013) who
found that serum adipokine levels differentially
correlate with B-cell function in type 1 diabetes
independent of BMI or metabolic control. Also,
Bustos Rivera-Bahena et al. (2015) detected that
circulating leptin, resistin, interleukin (IL)-6 and IL-
17 levels positively correlate, independently on BMI,
with rheumatoid arthritis clinical activity and
concluded that other metabolic or inflammatory
factors could be involved in pathogenesis or
progression of rheumatoid arthritis. Recently,
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Gumanova et al. (2016) found leptin/insulin and
APN/endothelin ratios are novel biomarkers useful for
noninvasive diagnosis of initial stages of coronary
lesions in patients with coronary artery disease.

Moreover, the obtained results go in hand with
multiple previous studies reported a possible relation
between disturbed serum levels of adipo-cytokines
and variant gynecological and obstetric problems
wherein AI-Kholy et al. (2010) reported significantly
higher serum retinol binding protein-4 levels in
women with pre-eclampsia (PE) and that its levels
were positively correlated with PE severity clinical
markers. Also, Al-Nory et al. (2011) reported that
estimation of serum soluble endoglin at 12th week of
gestation could be used as a sensitive screening test
for women liable to development of PE. Recently,
Song et al. (2016) documented that leptin and resistin
play important roles in the onset of PE, and may have
some impacts on the fetal growth and development.
On the other hand, Wickham et al. (2011) found
women with polycystic ovary syndrome (PCOS) have
lower total and high-molecular weight APN levels
compared with healthy women and Chen et al. (2015)
suggested that adipose tissue might play an important
role in the metabolic complications in women with
PCOS.

Concerning discrimination of EC patients among
studied women with variant gynecological problems;
serum YKL-40 and leptin levels were significantly
higher and serum APN levels were significantly lower
in EC patients than in patients who had UM and EM.
Regression analysis defined high serum YKL-40, low
serum APN and high serum leptin as differentiating
predictor for EC among variant gynecological
pathologies, in decreasing order of significance.

Unfortunately, no previous single prospective
study evaluated the three parameters for predictability
of presence of EC. However, the obtained data
supported that previously reported for each parameter
separately; where Soliman et al. (2006) found women
with EC were more likely to have low APN levels
than controls and APN level was independently and
inversely associated with EC. Also, Cust et al. (2007)
found high circulating APN levels, independent of
other obesity-related risk factors, are associated with
reduced EC risk. Thereafter, Erdogan et al. (2013)
showed that lower levels of circulating APN and
vaspin are associated with an increased risk of
developing EC. Dallal et al. (2013) reported that
leptin-BMI axis might increase EC risk through
mechanisms other than estrogen-driven proliferation
and Wang et al. (2014) suggested that high leptin
level is an independent risk factor of EC.

Also, Fan et al (3013,2014) reported
significantly higher pre-operative serum YKL-40
values in EC cases than that in UM cases and in
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healthy women and in multivariate analysis, elevated
serum YKL-40 significantly correlated with FIGO
stage and tumor grade (Fan et al., 2014). Moreover,
mean postoperative serum YKL-40 levels were
significantly lower than preoperative levels in EC
cases with significantly shorter progression-free
survival and overall survival for the YKL-40-positive
patients than for the YKL-40-negative patients (Fan
et al., 2013). Cheng et al. (2014) documented that
circulating YKL-40 could be promising and
meaningful in the diagnosis of EC.

Recently, Zheng et al. (2015) demonstrated that
low level of circulating APN is a risk factor for EC.
Also, Gong et al. (2015) suggested that increased
circulating APN or decreased leptin concentrations
were associated with reduced risk of EC. Moreover,
Lin et al. (2015) and Zeng et al. (2015) suggested that
higher APN levels might have a protective effect
against EC, especially in postmenopausal women.

In 2016; Li et al. (2016) through a systemic
review documented that low circulating APN level
increases the risk of EC, whereas the high APN level
decreases this risk in postmenopausal women and
circulating APN as simple biomarkers may be a
promising tool for the prevention, early diagnosis and
disease monitoring of EC. Kemik et al. (2016) found
YKL-40 and human epididymis secretory protein 4
were significantly higher in patients with EC and so
may be used for early determination of EC and
detection of high risk subsets before surgery.

As regards to discrimination of EM patients out
of patients who had gynecological pathologies other
than EC, high serum YKL-40 showed significant
discriminative ability over leptin, while low serum
APN levels failed to show discriminative ability. In
line with these findings, Kim et al. (2010) using
immunohistochemistry reported that YKL-40 is
related to severity of peritoneal EM. Tuten et al.
(2014) documented that YKL-40 may be utilized as a
marker for determining the severity of endometriosis
and Ural et al. (2015) detected increased serum YKL-
40 levels in patients with EM compared to controls
and proposed that circulating YKL-40 levels could be
a novel biomarker for diagnosis and follow-up of
endometriosis.

Conclusion

Disturbed serum adipo-cytokines showed
significant relationship with the development or
progression of gynecological pathologies. Elevated
serum YKL-40 could be used for discrimination of EC
and EM out of other pathologies. Lower serum APN
levels could be used as a significant predictor for
presence of EC. A diagnostic panel of estimation of
serum YKL-40 and APN could define EC patients,
but its use as a screening test for high-risk women
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needs further wide-scale study for confirming such
applicability and defining a suitable cutoff point for
this purpose.

References

1. Al-Kholy AF, Abadier MZ, Rageh EM, ElI-
Kallaf H: Serum levels of placental growth
factor and retinol-binding protein-4 in
pregnancy-induced hypertensive women. Journal
of American Science 2010;6(12):448-55.

2. Al-Nory MA, Al-Kholy AF, Abadier MZ, Rageh
EM: Maternal Serum soluble Endoglin Level as
Early Predictor for Pre-eclampsia. Journal of
American Science 2011; 7(10):448-53.

3. Baratta M. Leptin—from a signal of adiposity to
a hormone mediator in peripheral tissues. Med
Sci Monit 2002;8: RA282-92.

4. Beg MS, Saleem S, Turer A, Ayers C, de Lemos
JA, Khera A, Scherer PE, Lakoski SG: A
Prospective Analysis of Plasma Adiponectin and
Risk of Incident Cancer: The Dallas Heart Study.
J Natl Compr Canc Netw. 2015; 13(7):873-8.

5.  Bustos Rivera-Bahena C, Xibillé-Friedmann DX,
Gonzalez-Christen J, Carrillo-Vazquez SM,
Montiel-Hernandez JL: Peripheral blood Leptin
and Resistin levels as clinical activity biomarkers
in Mexican Rheumatoid Arthritis patients.
Reumatol Clin. 2015 Dec 24. pii: S1699-258X
(15)00206-5.

6. Chen CI, Hsu MI, Lin SH, Chang YC, Hsu CS,
Tzeng CR: Adiponectin and leptin in
overweight/obese and lean women with
polycystic ovary syndrome. Gynecol Endocrinol.
2015; 31(4):264-8.

7. Cheng D, Sun Y, He H: Diagnostic role of
circulating YKL-40 in endometrial carcinoma
patients: a meta-analysis of seven related studies.
Med Oncol. 2014; 31(12):326.

8. Cust AE, Kaaks R, Friedenreich C, Bonnet F,
Laville M, Lukanova A, Rinaldi S, Dossus L,
Slimani N, Lundin E, Tjenneland A, Olsen A,
Overvad K, Clavel-Chapelon F, Mesrine S,
Joulin V, Linseisen J, Rohrmann S, Pischon T,
Boeing H, Trichopoulos D, Trichopoulou A,
Benetou V, Palli D, Berrino F, Tumino R,
Sacerdote C, Mattiello A, Quirés JR, Mendez
MA, Séanchez MJ, Larrafiaga N, Tormo MJ,
Ardanaz E, Bueno-de-Mesquita HB, Pecters PH,
van Gils CH, Khaw KT, Bingham S, Allen N,
Key T, Jenab M, Riboli E: Plasma adiponectin
levels and endometrial cancer risk in pre- and
postmenopausal women. J Clin Endocrinol
Metab. 2007; 92(1):255-63.

9. Dallal CM, Brinton LA, Bauer DC, Buist DS,
Cauley JA, Hue TF, Lacroix A, Tice JA, Chia
VM, Falk R, Pfeiffer R, Pollak M, Veenstra TD,



Nature and Science 2019;17(2)

http://www.sciencepub.net/nature

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Xu X, Lacey JV Jr; B~FIT Research Group:
Obesity-related hormones and endometrial
cancer among postmenopausal women: a nested
case-control study within the B~FIT cohort.
Endocr Relat Cancer. 2013; 20(1):151-60.

Dutta D, Ghosh S, Pandit K, Mukhopadhyay P,
Chowdhury S: Leptin and cancer: Pathogenesis
and modulation. Indian J Endocrinol Metab.
2012; 16(Suppl 3):S596-600.

Elshorbagy AK, Valdivia-Garcia M, Refsum H,
Butte N: The association of cysteine with obesity,
inflammatory cytokines and insulin resistance in
Hispanic children and adolescents. PLoS One.
2012;7(9):e44166.

Erdogan S, Sezer S, Baser E, Gun-Eryilmaz O,
Gungor T, Uysal S, Yilmaz FM: Evaluating
vaspin and adiponectin in postmenopausal
women with endometrial cancer. Endocr Relat
Cancer. 2013; 20(5):669-75.

Fan JT, Li MJ, Shen P, Xu H, Li DH, Yan HQ:
Serum and tissue level of YKL-40 in
endometrial cancer. Eur J Gynaecol Oncol.
2014;35(3):304-8.

Fan JT, Si XH, Liao Y, Shen P: The diagnostic
and prognostic value of serum YKL-40 in
endometrial cancer. Arch Gynecol Obstet. 2013;
287(1):111-5.

Gong TT, Wu QJ, Wang YL, Ma XX:
Circulating adiponectin, leptin and adiponectin-
leptin ratio and endometrial cancer risk:
Evidence from a meta-analysis of epidemiologic
studies. Int J Cancer. 2015; 137(8):1967-78.
Gumanova NG, Gavrilova NE, Chernushevich
OI, Kots AY, Metelskaya VA: Ratios of leptin to
insulin and adiponectin to endothelin are sex-
dependently associated with extent of coronary
atherosclerosis. Biomarkers. 2016:1-7.

Havel PJ, Kasim-Karakas S, Dubuc GR, Muller
W, Phinney SD: Gender difference in plasma
leptin concentration. Nature Med. 1996; 2: 949-
50.

Kemik P, Saatli B, Yildirnm N, Kemik VD,
Deveci B, Terek MC, Kogtiirk S, Koyuncuoglu
M, Saygili U: Diagnostic and prognostic values
of preoperative serum levels of YKL-40, HE-4
and DKK-3 in endometrial cancer. Gynecol
Oncol. 2016; 140(1):64-9.

Kim PJ, Hong DG, Park JY, Cho YL, Park IS,
Lee YS: Immunohistochemical expression of
YKL-40 in peritoneal endometriosis. Gynecol
Endocrinol. 2010; 26(1):58-62.

Lammert A, Kiess W, Bottner A, Glasow A,
Kratzsch J: Soluble leptin receptor represents the
main leptin binding activity in human blood.
Biochem Biophys Res Commun 2001;283:982-8.

113

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Li ZJ, Yang XL, Yao Y, Han WQ, Li BO:
Circulating adiponectin levels and risk of
endometrial cancer: Systematic review and meta-
analysis. Exp Ther Med. 2016;11(6):2305-13.
Lin T, Zhao X, Kong WM: Association between
adiponectin levels and endometrial carcinoma
risk: evidence from a dose-response meta-
analysis. BMJ Open. 2015; 5(9):e008541.
Loukovaara M, Luomaranta A, Leminen A:
Treatment of endometrial carcinoma. Duodecim.
2014;130(22-23):2348-55.

Ma JJ, Shang J, Wang H, Sui JR, Liu K, Du JX:
Serum adiponectin levels are inversely correlated
with leukemia: A meta-analysis. J Cancer Res
Ther. 2016;12(2):897-902.

Maggio AB, Wacker J, Montecucco F, Galan K,
Pelli G, Mach F, Beghetti M, Farpour-Lambert
NJ: Serum resistin and inflammatory and
endothelial activation markers in obese
adolescents. J Pediatr. 2012;161(6):1022-1027.
Metllinos-Katsaras E, Must, Gorman K: A
longitudinal study of food insecurity on obesity
in preschool children. J Acad Nutr Diet., 2012;
112(12): 1949-58.

Morice P, Leary A, Creutzberg C, Abu-Rustum
N, Darai E: Endometrial cancer. Lancet. 2016;
387(10023):1094-108.

Mullen M, Gonzalez-Perez RR: Leptin-induced
JAK/STAT signaling and cancer growth.
Vaccines (Basel), 2016; 4(3). Pii: E26.

Name N, Boonpipattanapong T, Palanusont A,
Maneechay W, Sangkhathat S: Alteration of
Leptin and Adiponectin in Multistep Colorectal
Tumorigenesis. Asian Pac J Cancer Prev.
2016;17(4):Page.

Pham MN, Kolb H, Mandrup-Poulsen T,
Battelino T, Ludvigsson J, Pozzilli P, Roden M,
Schloot NC; European C-Peptide Trial: Serum
adipokines as biomarkers of beta-cell function in
patients with type 1 diabetes: positive association
with leptin and resistin and negative association
with adiponectin. Diabetes Metab Res Rev. 2013
Feb;29(2):166-70.

Ramesh N, Anjana A, Kusum N, Kiran A, Ashok
A, Somdutt S: Overview of Benign and
Malignant Tumours of Female Genital Tract.
Journal of Applied Pharmaceutical Science;
2013:3(01): 140-9.

Rene Gonzalez R, Watters A, Xu Y, Singh UP,
Mann DR, Rueda BR, Penichet ML: Leptin-
signaling inhibition results in efficient anti-tumor
activity in estrogen receptor positive or negative

breast cancer. Breast Cancer Res. 2009;
11(3):R36.
Salehi S, Stalberg K, Marcickiewicz J,

Rosenberg P, Falconer H: [Increasingly better



Nature and Science 2019;17(2)

http://www.sciencepub.net/nature

34.

35.

36.

37.

38.

39.

40.

diagnosis and treatment of endometrial cancer.
Lakartidningen. 2015;112. pii: DLDT.
Shackelton LM, Mann DM and Millis AJT:
Identification of a 38-kDa heparin-binding
glycoprotein (gp38k) in differentiating vascular
smooth muscle cells as a member of a group of
proteins associated with tissue remodeling. J
Biol Chem., 1995;270:13076-83.

Soliman PT, Wu D, Tortolero-Luna G, Schmeler
KM, Slomovitz BM, Bray MS, Gershenson DM,
Lu KH: Association between adiponectin, insulin
resistance, and endometrial cancer. Cancer. 2006;
106(11):2376-81.

Song Y, Gao J, Qu Y, Wang S, Wang X, Liu J:
Serum levels of leptin, adiponectin and resistin
in relation to clinical characteristics in normal
pregnancy and preeclampsia. Clin Chim Acta.
2016; 458:133-7.

Sorosky JI: Endometrial cancer. Obstet Gynecol.
2012; 120(2 Pt 1):383-97.

Tsiotra PC, Pappa V, Raphis SA, Tsigos C:
Expression of the long and short leptin receptor
isoforms in peripheral blood mononuclear cells:
implications for leptin’s actions. Metabolism
2000; 49:1537-41.

Tuten A, Kucur M, Imamoglu M, Oncul M,
Acikgoz AS, Sofiyeva N, Ozturk Z, Kaya B,
Oral E: Serum YKL-40 levels are altered in
endometriosis. Gynecol Endocrinol. 2014;
30(5):381-4.

Uddin S, Mohammad RM: Role of leptin and
leptin receptors in hematological malignancies.
Leuk Lymphoma. 2016; 57(1):10-6.

41. Ural UM, Tekin YB, Ciire M, Sahin FK: Serum
YKL-40 levels as a novel marker of
inflammation in patients with endometriosis.
Clin Exp Obstet Gynecol. 2015; 42(4):495-7.

1/30/2019

114

42.

43.

44,

45.

46.

47.

48.

49.

Wang H, Wu J, Gu W, Wang B, Wan F, Dai B,
Zhang H, Shi G, Shen Y, Zhu Y, Zhu Y, Ye D:
Serum Adiponectin Level May be an
Independent Predictor of Clear Cell Renal Cell
Carcinoma. J Cancer. 2016; 7(10):1340-6.

Wang PP, He XY, Wang R, Wang Z, Wang YG:
High leptin level is an independent risk factor of
endometrial cancer: a meta-analysis. Cell Physiol
Biochem. 2014; 34(5):1477-84.

Webber J. Energy balance in obesity. Proc Nutr
Soc 2003;62: 539-43.

Wickham EP 3rd, Cheang KI, Clore JN,
Baillargeon JP, Nestler JE: Total and high-
molecular weight adiponectin in women with the
polycystic ovary syndrome. Metabolism. 2011;
60(3):366-72.

Yokota T, Oritani K, Takahashi I, Ishikawa J,
Matsuyama A, Ouchi N, Kihara S, Funahashi T,
Tenner AJ et al: Adiponectin, a new member of
the family of soluble defense collagens,
negatively  regulates  the  growth  of
myelomonocytic progenitors and the functions of
macrophages. Blood. 2000, 96, 1723-1732.

Zeng F, Shi J, Long Y, Tian H, Li X, Zhao AZ,
Li RF, Chen T: Adiponectin and Endometrial
Cancer: A Systematic Review and Meta-
Analysis. Cell Physiol Biochem. 2015;
36(4):1670-8.

Zheng Q, Wu H, Cao J: Circulating adiponectin
and risk of endometrial cancer. PLoS One. 2015;
10(6):e0129824.

Zhu J, Nathan C, Jin W, Sim D, Ashcroft GS,
Wahl SM, Lacomis L, Erdjument-Bromage H,
Tempst P, Wright CD, Ding A: Conversion of
proepithelin to epithelins: roles of SLPI and
elastase in host defense and wound repair. Cell,
2002; 111: 867-78.



