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Adiponectin Effect on Nitric Oxide Secretion by Normal and
Endometriotic Human Endometrial Stromal Cells: in vitro Study
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SUMMARY: Endometriosis is an estrogen-dependent disease in reproductive age women. Adiponectin and Nitric oxide (NO) have an
important role in physiologic functions especially in human reproductive system. Levels of NO increased in the endomértsisupa
serum adiponectin levels decreased in woman with endometriosis. The aim of this study was to determine adiponectinteffextida ni
secretion by cultured normal and endometriotic human endometrial stromal cells. In this experimental study, normal (enddhetribtic
endometrial biopsies (n= 10) were taken in sterile condition. Stromal cells isolated and cultured in in DMEM/ F12 medietednditin
adiponectin concentrations (0, 10, 100, and 200 ng/ml) for 24 and 48 hours. NO assay was done on their supernatantetiyoGréiatam
was analyzed by one way ANOVA and p<0.05 was considered significant. There was significant difference between endomeisiasis gro
NO secretion in all dose of adiponectin and time (p<0.05). In normal groups there was significant difference in 48 hobyh@<®0
significant change in 24 hours (p>0.05). Adiponectin effects nitric oxide secretion of cultured human endometriotic sisomal cel
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INTRODUCTION

Endometriosis is a chronic inflammatory disease th@#emale sex hormones (estrogen and progesterone) can
is defined by the presence of endometrial epithelial glaniffluence uterine eNOS expression and regulate endometrial
and stromal cells outside of the uterus. The usual site #NOS in menstrual cycle (Taguahial, 2000; Khorranet
this female disorder is the pelvic cavity. Endometriosis ial., 1999). NO concentration change in many of biologic
one of the disorders of reproductive age women which welind physiological disorder such as inflammation, diabetes,
known as an estrogen-dependent disease (Giudice & Kagg. Levels of NO were raised in the endometriosis patients.
2004, Scarselket al, 2005). Some of the histopathologicalin comparison between healthy and endometriosis women
study report that changes of stromal cells are more thpatients iNOS protein concentration in the endometrial
glands in endometriosis tissue. Usually stromaissues of endometriosis’ patients was higher than in healthy
endometriosis is a common form of small superficiavomen but there is no difference in endometrial eNOS
microscopic nodules or plaques in endometriosis peritongsbotein concentration (Wet al, 2003). Adiponectin is
biopsies (Boyle & McCluggage, 2009). Nitric oxide (NO)secreted by adipose cells, mediated its physiological effects
is an important free radical with vital roles in physiologicabn the body through its receptors, AdipoR1 and AdipoR2
and biological system in body. Itis generated from L-arginin@Vvanget al, 2008). Adiponectin plays an important role in
and does its biological effects by three isoforms of nitrithe reproductive system. Adiponectin receptors were
oxide synthase (NOS) enzyme: endothelial cells (eNOSxpression in the epithelial and stromal cells of endometrial
neurones (NNOS), and inducible form (iNOS) synthasegsue (Takemuret al, 2006). In humans significant decrease
(Kim et al, 2001). (eNOS) and (iNOS) have been found iof serum levels of adiponectin are seen in woman with
human endometrium but the main isoform of NOS iendometriosis (Takemuret al, 2005) and in peritoneal
endothelial NOS(eNOS) in endometrial glands and stromi@juid in endometriosis patients (¥t al, 2010). Possibly a
cells in the menstrual cycle specially, the secretory phastecrease in the circulating level of adiponectin and higher
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levels of NO in women with endometriosis, have beeh998). We analyzed and compared nitric oxide
associated to pathophysiology and endometriosis progressncentrations in the normal and endometriotic HESCs
Following our previous studies the aim of this study was tsupernatants with the Greiss method. The Greiss | )Fluka,
find the effect of adiponectin on nitric oxide levels on humablK) Reagent is made up of a 1% solution of sulfanilamide
endometrial stromal cells in women with and withouin 5% phosphoric acid and 0.1% naphthylethylenediamine
endometriosi$n vitro condition. dihycrochloride in distilled water. Normal and endometriotic
HESCs supernatants were gathered the end of each time and
dose of experiment and store at “ZD. The protein and
MATERIAL AND METHOD phenol red of the supernatant were deleted using Zinc sulfate
(6 mg/400 mliter) (Ghasenat al, 2007). Sodium nitrite
(0.1 M) was used for the standard curve, and increasing
Sample collection In this experimental study, endometrialconcentrations of sodium nitrite (6.25, 12.5, 25, 50, 100,
samples consisted of 10 women with endometriosis (meand 20QuM) were prepared. The Greiss solution was added
age, 28 years) and 10 women without endometriosis (metrall micro plates containing sodium nitrite and supernatant
age, 31 years) in secretory phase of menstrual cycles. Ttaed was read by an ELISA reader (stat fax100. USA) in 540
underwent laparoscopy for diagnosis of endometriosis. Nonen and 630 nm filters (Bohloudit al; Tsikas, 2007).
of them took hormonal treatment for 3 months before
laparoscopy. The experimental procedures were approvBthtistics Statistical analysis was performed by one way
by the Ethics Committee of Kermanshah University ofinalysis of variance (ANOVA) and post hoc tukey test.
Medical Sciences and Kermanshah Branch of Islamic Az&%0.05 was considered statistically significant.
University. Also all women signed informed consent for use
of the sample was obtained from them.
RESULTS
Culture methods. Human endometrial stromal cells
isolation and culture. The process of isolation and culture of
normal and endometriotic HESCs were described previously In this study secretion of NO in normal and
our studies (Khazaedt al, 2011; Bohlouliet al, 2013). endometriotic human endometrial stromal cells in various
Biopsy samples collected in an aseptic situation. The tissummcentrations of adiponectin (0, 10, 100, 200 ng/ml) for 24
were chopped and incubated in DMEM/F-12 (Gibcoand 48 hours was demonstrated by Greiss method. In all
Denmark) with type | collagenase (Sigma, Germany) fadiponectin concentrations, 24 hour in normal human
60-90 min at 37 °C. After filtration by 40 and 70 mm filterendometrial stromal cellkhere was no significant difference
mesh (cell strainers BD Falcon, USA). ESCs in the filtratia NO secretion between the control and case groups (p>0.05),
were collected by ficoll and centrifugation, were cultured ibut for 48 hour there was significant (p<0.05) (Fig. 1). In
DMEM/F-12 containing 10% FBS, 100 U/ml penicillin, 0.1endometriotic groups there was significant difference in NO
mg/ml streptomycin, and 0.25 mg/ml amphotericin B andecretion between the control and case groups. All
maintained at 37 °C in a humidified atmosphere 29 -
of 95% air and 5% Co2. After 5-7 days ESCs
reached density for used the experiments. The& 28 -
purity of the stromal cell preparations was mor& *
than 85%, as judged by positive cellular stainin@§ 27 - *
for anti-vimentin. ESCs cells were plated in 243
well culture plates. Before adding theg 26 -
adiponectin (high molecular weight, R&DE . m24h
System Minneapolis, MN USA) for experiment, 3 25 - m48h
cells were serum-free media overnight and theD
treatment in the absence and presence of varidfis 24 -
Adiponectin concentrations (10, 100, and 200
ng/ml) for 24 and 48 h (Bohloudit al). 23 A

control 10ng/ml 100 ng/ml 200 ng/ml
Nitric oxide assay In body NO is changeable group

and nitrite and nitrate are. the stable form Of_ NOFig. 1. Nitric oxide concentration means in control and experimental groups in
NO quickly transform to its stable metabolites, Normal HESCs. *= Significant difference compared to control and experi-
nitrite and nitrate (NQ, NO,-) (Guevaraet al  mental groups (p <0.05).
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concentrations of adiponectin induced decrease NO secretion in 24 andd@ometriosis patient women specially, (INOS)

hours in endometriotic HESGs vitro. There was significant difference protein concentration (Wet al). Expression

between the control and case groups (p<0.05) (Fig. 2). of (iINOS) in human endometrial stromal cell
was investigated in cell culture. Maybe (iNOS)
act in the control of endometrial functions

40 - (Yoshiki et al., 1999). Estrogen and
progesterone can regulate the expression of
& 35 - L . . .
) * nitric oxide synthase isoforms in the human
£ 30 - e endometrium especially human endometrial
§ 25 4 . * stromal cells (Khorrarat al; Hanet al, 2005).
g 20 | . Actions of nitric oxide were survey on human
E — m24h endometrial celin vitro. These studies pointed
2 15 + L4gp  Out that NO have a different function on
S 10 - endometrial cell in the cultured. Presumably No
% 5 . caused proliferation on the endometrial stromal
cell and apoptosis on the epithelial cell in the
0 - T . T . cultured (Johnsoet al, 2005). Based on the
control  10ng/ml 100 ng/ml 200 ng/ml previous studies results, adiponectin
group concentrations decrease in endometriosis

(Takemuraet al., 2005; Yiet al) and NO

Fig. 2. Nitric oxide concentration means in control and experimental groupscncentrations increase in endometriosis patient
endometriotic HESCs. *= Significant difference compared to control and eXRWu etal). Also based on our previous findings

rimental groups (p <0.05). adiponectin by its receptors mMRNA expression

(AdipoR1 and AdipoR2) influence endometrial

stromal cells in the culture and caused decrease
DISCUSSION in the proliferation and viable cell number of

normal and endometriotic HESGs vitro

S . _ _ condition and prevent endometriosis progresses
For first time in this study, adiponectin effect on secretion of N@ohlouli et al). So it is possible adiponectin

in normal and endometriotic HESCs was survey in the culture. Findingect on expression of NO synthase isoforms
of the study showed that adiponectin depending on dose and tiji@ndometrium especially stromal cells and
decreased the secretion of NO of endometriotic HESCs significantlyggcrease NO level in stromal cells cultured and
the culture ify vitro). In our previously studies adiponectin effect oimproves inhibition of endometriosis
viability in normal and endometriotic human endometrial stromal ceffsogresses.

in the culture condition was studied and anti-proliferative effect and

decrease the viability of endometrial stromal cells have been reported

(Bohlouliet al). The role of adiponectin on inhibitory cell proliferationcoNCLUSION

was confirmed in the cell culture. Adiponectin caused decrease of the

viability and their numbers of endometrial carcinoma cell lines (HEC-1-

A and RL95-2) (Congt al, 2007) and primary trophoblast cells and The findings in our studies commented
trophObIaSt cell lines (JEG'3 and BEWO) in the culture (Benaimeauin future effect of adiponectin on expression
al., 2010). Reduction of level adiponectin in body is an important ageitric oxide isoforms synthase (eNOS and
in reproduction illness and infertility. Many factors and mechanismgos) in human endometrial stromal cells must
influence reproduction (these) disorders directly or indirectly (Meton pe investigated.

al., 2011). Endometriosis is one of the important reproductive disorders

which caused infertility in women. Decrease of adiponectin

concentrations in endometriosis women has been reported (Takemuc KNOWLEDGEMENTS

al., 2005; Yiet al). Previous studies reported (NOS) isoforms (eNOS

and iINOS) exist in human endometrium in the menstrual cycle and nitric

oxide levels intensify in the late proliferative and secretory phase of  Thjs research financially supported by
menstrual cycle (Tagucleit al; Khorramet al; Giulini et al, 2012).  Kermanshah Branch, Islamic Azad University,
Also (iNOS) increases in the uterus during embryo implantation (Saxe{@&manshah, Iran as project no. 44-3. There is
et al, 2000). NO concentration increased in the endometrial tissues\gfconfiict of interest in this study.
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RESUMEN: La endometriosis es una enfermedad dependiente de estrdgenos que se presenta en mujeres en edad reproductiva.
La adiponectinay el éxido nitrico (ON) tienen un papel importante en las funciones fisioldgicas, especialmente en epsistantizo
humano. Los niveles de ON aumentan en los pacientes con endometriosis, pero los niveles de adiponectina en suero disminuyen. El
objetivo fue determinar el efecto de la adiponectina sobre la secrecién de ON por las células estromales de endometaatoumano,
normales como con endometriosis, en medio de cultivo. En este estudio experimental, las células estromales de endome{rienormal
10) y las biopsias de endometrio con endometriosis (n= 10) se tomaron en condiciones de esterilidad. Las células estvamales fue
aisladas y cultivadas en un medio DMEM/F12, y se sometieron a distintas concentraciones de adiponectina (0, 10, 100l)y 200 ng/m
durante 24 y 48 horas. El ensayo con ON se realiz6 a los sobrenadantes obtenidos por el método de Greiss. Los dateueomfectado
analizados por ANOVA de una via y un valor p<0,05 se consider¢ significativo. Entre los grupos con endometriosis, enaddéerencia
secrecion de ON, no hubo diferencia significativa en todas las dosis de adiponectina y los tiempos estipulados (p<Ogd&pdsn los
normales, hubo diferencia significativa a las 48 horas (p<0,05), pero ningin cambio significativo a las 24 horas (p>lipif)ettra
tiene efectos sobre la secrecion de 6xido nitrico por las células estromales endometriales humanas en cultivo.

PALABRAS CLAVE: Adiponectina; Oxido nitrico; Endometriosis; Células estromales.
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