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Abstract: Objective: To study the effect of GnRH-II on the cell proliferation, apoptosis and secreting vascular endo-
thelial growth factor (VEGF) of ectopic, eutopic and normal endometrial stromal cells (ESC) from patients with or 
without endometriosis (EMs) in vitro. Methods: The ectopic, eutopic and normal ESC were isolated, cultured and 
identified, then added 0 M, 10-10 M, 10-8 M, 10-6 M GnRH-II. The growth and proliferation of three ESC were measured 
by MTT assay; the cell apoptosis were detected with the method of Hoechst staining and Flow Cytometry test; ELISA 
was used to measure the VEGF concentration change by three ESC secretion. Results: GnRH-II inhibited the prolifer-
ation of ectopic, eutopic ESC from patients with endometriosis and normal ESC from control patients, in a dose- and 
time-dependent manner (P<0.05); GnRH-II increased the apoptotic rate of three ESC in a dose-dependent manner 
(P<0.05); The concentration of VEGF in three ESC was significantly decreased after the treatment of GnRH-II, in a 
dose-dependent manner (P<0.01); And these above effects were the strongest on the ectopic than on the eutopic 
or normal, there were statistical significance (P<0.05); and three was no significantly difference between the eu-
topic and normal (P>0.05). Conclusions: GnRH-II significantly inhibited the cell proliferation, induced cell apoptosis 
and decreased the VEGF secreting of ectopic, eutopic and normal ESC in EMs in vitro, and these effects were the 
strongest on ectopic ESC, which suggested that GnRH-II may become a new effective treatment for endometriosis.

Keywords: Endometriosis (EMs), gonadotropin releasing hormone-II (GnRH-II), endometrial stromal cells (ESC), cell 
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Introduction

Endometriosis (short for EMs) is a common 
gynecological disease in reproductive-aged 
women. Disease associated pelvic pain, infertil-
ity and sexual dysfunction has a significant 
adverse clinical, social and financial impact. Its 
pathogenesis is unclear [1, 2], recurrent rate is 
high [3], treatment is thorny [4, 5], which make 
EMs become difficult and hot research. There- 
fore, to study the pathogenesis of EMs and to 
find effective treatment method becomes an 
urgent issue. Since Tsutsumi et al. [6] first 
cloned successfully GnRH-I receptor (gonado-
tropin releasing hormone-IR, GnRH-IR) in 1992, 
a lot of researches on receptor structure and 
function have been done, which promoted 

greatly the GnRH-Ia and its analogues to 
research and use widely in the clinic [7-10]. 
GnRH agonists (that is GnRH-Ia) exerted anti-
proliferative and pro-apoptotic effects on cul-
tured endometriotic cells [11, 12]. The anti-pro-
liferative effects of GnRH-I and GnRH analogues 
have also been demonstrated in some cancer 
cells from reproductive organs [13, 14].

GnRH-II (II-type gonadotropin releasing hor-
mone) is a new discovery, may be the earliest 
evolution of the formation of GnRH. Its distribu-
tion is more widely than GnRH-I in the body [15]. 
GnRH-II is widely distributed in the central ner-
vous system as well as in peripheral tissues of 
the female reproductive tract, such as the pla-
centa, endometrium and ovarian granulosa 

http://www.ijcep.com


Effect of GnRH-II on the endometriosis stroma cells in vitro

2488 Int J Clin Exp Pathol 2013;6(11):2487-2496

cells [16-20]. Therefore, it may have more impor- 
tant and unique physiological functions than 
GnRH-I [15]. Both GnRH-I and GnRH-II can play 
roles through integrating with GnRH-I receptors 
and GnRH-II receptors in marmosets, but they 
have different degree affinity [15]. The affinity 
of GnRH-I receptors with GnRH-I is 48 times of 
that with GnRH-II, while GnRH-II receptors with 
GnRH-II is 421 times of that with GnRH-I, which 
indicate that GnRH-II may have much better 
treatment effect than GnRH-I [21]. Thus, GnRH-
II has become the hot topic of study in recent 
years. Research found that: GnRH-II express in 
some reproductive system tumors such as 
ovarian cancer, breast cancer and prostate 
cancer, and it can inhibit tumor cell growth [22], 
and its anti-proliferative effect is stronger than 
GnRH-I on endometrial cancer and ovarian can-
cer cells [23]. 

These results indicate that similar to GnRH-I 
agonists or GnRH-I antagonists, GnRH-II antag-
onists have anti-tumor effect both in vivo and in 
vitro [13, 14, 22-24]. Endometriosis has some 
malignant tumor biological behaviors although 
it is a benign hormone-dependent disease, 
therefore, it is worthy studying whether GnRH-II 
has direct effects on endometriosis ESC in 
vitro.

Materials and methods

The source of ectopic, eutopic and normal en-
dometrium

In total, 46 women underwent gynecological 
laparoscopic surgery were recruited to the 
study. 30 women had endometriosis (aged 
31.2±6.1 years; mean±SD) and 16 women did 
not have endometriosis but had parovarian 
cyst (n=5) and mature cystic teratoma of the 
ovary (n=11) (aged 32.7±9.2 years), there was 
not statistical difference between two groups’ 
age (P>0.5). Endometriotic tissues were col-
lected from the walls of endometriomas in 
patients with ovarian endometriosis, and endo-
metrial tissues were collected by curettage at 
the same time of surgery. Tissues fixed with for-
malin were for pathological diagnosis and fresh 
tissues were for cell culture. All patients with or 
without endometriosis had regular menstrual 
cycle. None of the patients received any hor-
monal therapy within 6 months before surgery. 
All samples were collected with informed con-
sent from each patient and approval from the 

local ethics committee of the Second Xiangya 
Hospital of Central South University in China.

Main reagents 

GnRH-II was obtained from Bachem (Switzer- 
land), DMEM/F12 medium was from GIBCO 
(USA), IV-type collagenase and progesterone 
were from Sigma (USA), anti-human monoclo-
nal antibodies against vimentin, keratin, prolac-
tin mouse and fetal bovine serum were from 
Wuhan Boster (China), vascular endothelial 
growth factor (VEGF) ELISA Kit was from 
Peprotechnology Inc. (Rocky Hill, NJ, USA). 
Hoechst 33258 staining kit was from Shanghai 
Biyuntian (China). The FACS Calibur flow cytom-
eter was manufactured by Becton Dickinson 
(USA). MTT kit and trypsin were from Amresco 
Inc. (USA). Besides stated above, other chemi-
cals were from Wuhan Boster (China). 

Isolation, culture, and identification of endo-
metrial stromal cells (ESC)

Surgical operation procedures were carried out 
in our hospital. Primary endometrial stromal 
cells were cultured by the following steps 
described by  Morimoto [25] and Liu [26]: ecto-
pic, eutopic and normal endometrial tissues 
were dissected after rinsing, then digested 2-3 
h until the tissues disappeared by adding 0.1% 
type IV collagenase solution and 0.25% trypsin 
digestion at pH 7.4 at 37°C, and then isolated 
cells with 100 µm and 38 µm cell strainers, 
then centrifuged at 800 rpm for 5 min, removed 
the supernatant, added DMEM/F12 medium 
(containing 10% newborn bovine serum), finally, 
cells growth and morphology changes were 
observed under inverted microscope. 104/mL 
cells were seeded into 25 cm2 cell culture 
plates at 37°C in 5% CO2 incubators, semi-
amount medium was replaced every 2-3 d, till 
cells fusion were grown to 80%, the culture of 
primary cells were completed. Cells counting 
and cells growth curve were successfully done. 
Vimentin, keratin, and prolactin (PRL) were 
used to identify of cultured ESC. Due to PRL 
was produced only by ESC in non-pregnant peri-
od, and not by glands and fibroblasts, so we 
used PRL to identify the ESC. Cells were identi-
fied directly in 6-well culture plates, passaged 
the adhesive cells, replaced the medium, 
added 10-8 mol/L progesterone stimulating 6 d. 
The ESC were identified according to instruc-
tion kit by immunocytochemical ABC method. 
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ESC intervention

Intervention of the third generation ESC when 
they grew to 80% confluence, then transferred 
to serum-free medium for 24 h before treat-
ment with the GnRH-II analogue. 3-well was 
repeated, and took the average value. Cells 
were treated with serum-free fresh DMEM/F12 
medium of either GnRH-II (10-10 M, 10-8 M, 10-6 

M) or 2.5% NBS with the FD 0.5 ml/well (cell 
growth inhibition with 0.1 ml/well). (1) Cultured 
24 h, 48 h, 72 h, respectively, then added MTT 
0.02 ml/well, continued to culture 4 h, cell 
growth inhibition was determined with MTT 
method (the absorbance A is read directly in 
the wells at an optimal wavelength of 490 nm), 
cell growth inhibition rate R=(1-A in experimen-
tal group/A in control)×100%; (2) Cultured for 
24 h, Hoechst staining and flow cytometry were 
used to determine apoptosis in three ESC; (3) 
Cultured 48 h, the medium fluid was aspirated, 

then stored under -20°C, ELISA method deter-
mined the concentration of VEGF (OD values 
were measured at an optimal wavelength of 
450 nm). 

Statistical analysis

The data were computerized and analyzed 
using the SPSS ver. 11.5. The value was expre- 
ssed as mean±standard deviation (x ±S). Two-
tailed Student’s t-test was used for analyzing 
for paired data. Multiple comparisons were 
analyzed by ANOVA followed by Tukey’s multiple 
comparison test. Significant statistical differ-
ence was defined as P<0.05.

Results

ESC morphological changes and identification

Of 30 endometriosis patients, 25 cases cell 
culture succeeded in eutopic, 20 cases in ecto-

Figure 1. ESC morphology was observed under inverted microscope: A. Eutopic ESC of primary culture 6 d. The cell 
was more like the fibroblasts cell (×100); B. Ectopic ESC of primary culture 6 d. The cell was mainly polygonal cell 
(×100); C. Eutopic ESC of the passage 3 culture 6 d. Cell was spindle and in vortex state (×100); D. Ectopic ESC of 
the passage 3 culture 6 d. Cell was large and in flat state (×100).
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pic; 14 cases succeeded in 16 control patients, 
the others failed due to bacteria contamina-
tion. Success rate was 83.33% in eutopic, 
66.67% in ectopic and 87.5% in control ESC.

Cell morphology were observed under inverted 
microscope, normal, eutopic and ectopic ESC 
adherent to wall after 24 h cultured, the similar 
morphology of three ESC: cells were bigger, 
mainly in spindle shape; hammer or round or 
irregular shape was less. At the beginning of 
culture, cells grew in polarity, after 3-4 d, cells 
grew with extending, straight or upright appear-
ance, similar to fibroblasts. But the three ESC 

had some differences: the primary normal 
and eutopic stromal cells were more like 
the fibroblasts and the ectopic was mainly 
polygonal (Figure 1A, 1B). The cultured 
ESC were thin and transparent cytoplasm, 
with nuclears were in the middle. The cells 
could survive for average 5-8 weeks, pas-
sage for 3-6 times. As the increasing of 
passage times, the shape of normal and 
eutopic cells gradually were dominated by 
the spindle, with the polarity disappearing 
and in vortex state; the volume of ectopic 
cells increased, grew in flat state (Figure 
1C, 1D). These cells were identified by 
immunocytochemical ABC method: Vimen- 

Figure 2. Identification of ESC: A. Positive for vimentin in eutopic ESC. Cytoplasm was with brownish-yellow granules 
(ABC, ×100); B. Positive for vimentin in ectopic ESC. Cytoplasm was with brownish-yellow granules (ABC, ×100); C. 
Negative for cytokeratins in eutopic ESC (ABC, ×100); D. Negative for cytokeratins in ectopic ESC (ABC, ×100); E. 
Positive for PRL in eutopic ESC. Cytoplasm was with brownish-yellow granules (ABC, ×100); F. Positive for PRL in 
ectopic ESC. Cytoplasm was with brownish-yellow granules (ABC, ×100).

Figure 3. Cell growth curve in cultivate three ESC from 0 to 14 
d (×105).

tin was positive, cytoplasm was full of brown-
ish-yellow granule (Figure 2A, 2B); cytokeratin 
was negative (Figure 2C, 2D); PRL (prolactin) 
was positive after progestogen effect, cyto-
plasm was full of brownish-yellow granule, 
which were proved to be the endometrial stro-
mal cells (Figure 2E, 2F).

Endometrial stromal cells growth curve

The amount of ESC gradually increased with 
the prolong of incubation time, they grew more 
fast in 6-8 d. The normal and eutopic ESC gr- 
ew faster than the ectopic ESC, but there was 
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no statistical difference (P>0.05) (×105) (Figure 
3).

Cell proliferate inhibition rate compare of 
GnRH-II on cultured three ESC in vitro

Normal, eutopic and ectopic ESC were cultured 
in vitro, then added different concentrations of 
GnRH-II (10-10 M, 10-8 M, 10-6 M) for 24 h, 48 h 
and 72 h. As shown in Table 1. As concentra-
tion increased of GnRH-II, or prolonged the time 
in three ESC, the cell proliferation inhibition 
rate (%) increased. Which had statistical signifi-
cant in the difference concentration and time, 
P<0.05, in a dose- and time-dependent man-
ner; and the effect on ectopic was stronger 
than on normal or eutopic, the difference was 
statistical significant, P<0.05; There was no dif-
ference between the eutopic and normal ESC, 
P>0.05.

Apoptosis effect of GnRH-II on cultured nor-
mal, eutopic and ectopic ESC in vitro 

After three ESC in logarithmic growing phase 
were treated with different concentration 
GnRH-II (0, 10-10 M, 10-8 M and 10-6 M), Hoechst 
staining was used for analysis of apoptotic cells 
by morphology. Results demonstrated that the 
morphological changes of apoptosis of three 
ESC were shown as karyorrhexis, karyolysis, 
karyopyknosis, or even the formation of apop-
totic bodies, which confirmed that GnRH-II can 
induce the apoptosis of three ESC in morpho-
logic characters in vitro. The apoptosis rates 
(%) of three ESC were seen in Table 2. The ecto-
pic was higher than the eutopic, there was sta-
tistical significance differences (P<0.05), while 
the eutopic and normal had no differences 
(P>0.05), which meant that GnRH-II had stron-
ger apoptosis-inducing effect on ectopic cells 

than that on eutopic or normal ESC; Further- 
more, with the increase of GnRH-II concentra-
tion (0, 10-10 M, 10-8 M and 10-6 M), the apopto-
sis rate increased in each group, showing a 
dose-dependent manner (P<0.05). 

Meanwhile, the apoptosis were detected in 
three ESC by flow cytometry. And the result of 
flow cytometry is the same as the Hoechst 
staining. As shown in Table 3. The apoptosis 
rates (%) of ectopic ESC were significance high-
er than normal or eutopic (P<0.05), while the 
eutopic and normal groups had no differences 
(P>0.05), which meant that GnRH-II had stron-
ger apoptosis-inducing effect on ectopic cells 
than that on eutopic or normal ESC; Further- 
more, with the increasing of GnRH-II concentra-
tion (0, 10-10 M, 10-8 M and 10-6 M), the apopto-
sis rate increased in each group, showing a 
dose-dependent manner (P<0.05). 

Effect of GnRH-II on VEGF secreted by cultured 
three ESC in vitro

VEGF were determined by ELISA after three 
ESC in logarithmic growing phase were treated 
with or without GnRH-II for 24 h in vitro. When 
GnRH-II was 0 M, the level of VEGF in normal, 
eutopic and ectopic ESC were (733.51±183.44), 
(726.05±166.35) and (695.12±203.11) pg/
ml, respectively, there were no statistical differ-
ence among three groups (P>0.05). Then, we 
added different concentration GnRH-II (10-10 M, 
10-8 M, 10-6 M) to culture 48 h, determined 
VEGF concentration, calculated inhibition rate 
(inhibition rate=(VEGF level without adding 
GnRH-II-VEGF level with adding GnRH-II)/VEGF 
level without GnRH-II). As shown in Table 4: 
GnRH-II increased significantly VEGF secretion 
inhibition rates in three ESC, there was statisti-
cal difference, P<0.01, and in dose-dependent 

Table 1. Cell proliferation inhibition rates compare of GnRH-II on cultured three ESC in vitro (x ±S)%
24 h 48 h 72 h

10-10 M 10-8 M 10-6 M 10-10 M 10-8 M 10-6 M 10-10 M 10-8 M 10-6 M
Eutopic 15.32± 

1.43∆
26.41± 
2.75*,∆

38.06± 
4.15*,∆

30.41± 
3.50▲,∆

41.78± 
4.49*,▲,∆

53.34± 
5.83*,▲,∆

50.01± 
3.70▲,∆

63.29± 
4.47*,▲,∆

81.58± 
3.44*,▲,∆

Ectopic 38.42± 
2.67^

51.35± 
3.70*,^

62.84± 
4.13*,^

53.41± 
3.79▲,^

64.47± 
4.78*,▲,^

76.39± 
5.71*,▲,^

70.29± 
2.87▲,^

83.25± 
3.73*,▲,^

93.39± 
4.85*,▲,^

Normal 14.77± 
1.46

27.53± 
2.88*

36.93± 
3.77*

31.12± 
3.69▲

40.48± 
4.65*,▲

52.47± 
5.11*,▲

49.03± 
4.82▲

62.06± 
4.44*,▲

80.21± 
4.25*,▲

Note: Effect of GnRH-II on culture of three ESC in different concentration and different time in vitro. The proliferation inhibition 
rate had statistically difference, in a dose- and time-dependent, *P<0.05 and ▲P<0.05 in each ESC; And the ectopic was the 
strongest, ^P<0.05; There was no difference between eutopic and normal ESC, ∆P>0.05.
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manner; And the ectopic was stronger than the 
eutopic or the normal, P<0.01, there was statis-
tical difference; There was no difference bet- 
ween the eutopic and the normal, P>0.05.

Discussion

Culture significance of ESC in endometriosis 
in vitro

Because of ethical issues, it is difficult to con-
trol study EMs in the human body, especially it 
was impossible to do traumatic check and early 
drug test. Therefore, in order to study the patho-
genesis of EMs, the mechanism of drugs action 
and treatment effects, it is necessary to build 

different disease models 
in vitro. Cell culture, start-
ed at the beginning of this 
century, is widely applied 
in biology, medicine and 
other fields, which beco- 
mes one of the important 
contents of basic science, 
and has the great superi-
ority. Cell culture is a good 
research method of living 
cell and tissue. Our experi-
ment used cell culture 
improvement method, ch- 
ose normal, eutopic/ecto-
pic endometrial tissue to 
separate and culture stro-
mal cells, then identified 
with vimentin, keratin pro-
tein (cytokeratin) and pro-
lactin (PRL), respectively. 
The culture of ESC was 
successful. The cultured 
ESC of logarithmic growth 
phase in vitro were treat-
ed with different concen-
tration GnRH-II (0, 10-10 M, 
10-8 M, 10-6 M). The effect 
of GnRH-II were studied 
on three ESC proliferation, 
apoptosis, and the influ-
ence of VEGF secretion in 
vitro, which will provide 
experimental and theoret-
ical basis to explore path- 
ogenesis and drug treat-
ment mechanism of endo- 
metriosis.

Table 2. Apoptosis rates compare of GnRH-II on three ESC by 
Hoechst staining (x ±S)%

Different concentrations of GnRH-II
0 10-10 M 10-8 M 10-6 M

Eutopic cells 5.78±0.53∆ 18.62±2.59*,∆ 47.41±3.57*,∆ 66.16±6.46*,∆

Ectopic cells 5.79±0.66 31.30±2.93*,▲ 59.28±4.25*,▲ 79.43±6.42*,▲

Normal cells 5.83±0.56 19.17±4.37* 46.77±3.48* 65.89±5.99*

Note: With the increase of GnRH-II concentration, the apoptosis rates increased in 
stroma cells, in a dose-dependent manner, *P<0.05; And GnRH-II had a stronger 
apoptosis-inducing effect on ectopic ESC than on eutopic or normal ESC, ▲P<0.05; 
There was no difference between eutopic and normal stroma cells, ∆P>0.05.

Effect of GnRH-II on cultured three ESC prolif-
erations in vitro

Imai and Borroni found: GnRHa treat endome-
triosis by suppress the hypothalamic pituitary 
ovarian axis, not only reduce estrogen level, 
make the ectopic endometrial atrophy [27], but 
also have a direct effect on anti-proliferation 
and promote apoptosis in cultured endometrio-
sis cells in vitro [11, 12, 28]. Another studies 
found [13, 14, 22-24, 29]: GnRH-I, GnRH-II ago-
nists and antagonists can inhibit the growth of 
tumor cells in some tumor researches of the 
reproductive system such as ovarian cancer, 
breast cancer and prostate cancer, and GnRH-
II had the strongest cell proliferation-inhibiting 

Table 4. VEGF secreting inhibition rates compare of GnRH-II on three 
ESC (x ±S)%

Different concentration of GnRH-II
10-10 M 10-8 M 10-6 M

Eutopic ESC 0.38±0.13∆ 0.57±0.07*,∆ 0.74±0.12*,∆

Ectopic ESC 0.55±0.14▲ 0.75±0.11*,▲ 0.94±0.13*,▲

Normal ESC 0.36±0.15 0.55±0.09* 0.73±0.10*

Note: With the increase of GnRH-II concentration, VEGF secreting inhibition rates of 
three ESC were increased, in a dose-dependent manner, *P<0.05; And ectopic was 
stronger than eutopic or normal, ▲P<0.01; There was no difference between eutopic 
and normal, ∆P>0.05.

Table 3. Apoptosis rates compare of GnRH-II on three ESC by flow 
cytometry (x ±S)%

Different concentrations of GnRH-II
0 M 10-10 M 10-8 M 10-6 M

Eutopic cells 5.87±0.59∆ 19.30±3.28*,∆ 46.30±5.32*,∆ 69.70±8.77*,∆

Ectopic cells 5.99±0.78 33.40±3.97*,▲ 62.41±6.74*,▲ 83.30±9.42*,▲

Normal cells 5.76±0.64 18.97±3.79* 45.66±4.62* 68.89±6.11*

Notes: With the increase of GnRH-II concentration, the apoptosis rates of three 
ESC were increased, in a dose-dependent manner, *P<0.05; And GnRH-II had the 
stronger apoptosis-inducing effect on ectopic ESC than that on eutopic or normal ESC, 
▲P<0.05; There was no difference between eutopic and normal ESC, ∆P>0.05.
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effect on these tumor cells than GnRH-I. In 
addition, GnRH-II displayed an inhibitory effect 
on the proliferation of SK-OV-3 (an endometrial 
carcinoma cell line with positive GnRH-II recep-
tors and negative GnRH-I receptors), while 
GnRH-I agonist (Triptorelin) had no such an 
effect [23]. Groundkeeper C et al. [30] reported 
GnRH-II antagonists seem to be suitable drugs 
for an efficacious and less-toxic endocrine ther-
apy for breast cancers, including triple-negative 
breast cancers. Montagnani Marelli M et al. 
[31] reported that GnRH-II exerts a specific and 
significant antiproliferative action on prostate 
cancer cells, this anti-tumor effect was mediat-
ed by the activation of type I GnRH-R (but not 
type II GnRH-R) and by its coupled cAMP intra-
cellular signaling pathway.

GnRH-II receptor system function has been the 
hotspot of research in recent years. The func-
tion of GnRH-II has been confirmed to inhibit M 
current and regulate sex function. In addition, 
the study found [32]: GnRH-II receptor system 
can regulate hormone secretion, have auto-
crine/paracrine function and inhibit tumor cell 
proliferation; Another study about endometri-
um found that [23, 33]: the immune response 
of GnRH-II expressed through the entire men-
strual cycle in the stromal cells and epithelial 
cells; Morimoto C et al. also found that [25] 
GnRH-II mRNA expression was lower in the 
eutopic endometrial in women with endometri-
osis than those of normal endometrium, and 
exogenous GnRH-II can reduce interleukin 8 (IL-
8) and the secretion of cyclooxygenase 2 (cox-
2), the later may be associated with important 
immune response of the disease. Therefore, 
GnRH-II may be an important factor leading to 
the endometriosis, GnRH-II have anti-inflamma-
tory effect on ESC.

We added different concentration of GnRH-II 
into the cultured three ESC in vitro to detect the 
cell proliferation inhibition by MTT, the results 
found: the cell proliferation inhibition rate (%) 
increased as GnRH-II concentration increased, 
or prolonged the exposure time in three ESC, in 
a dose- and time-dependent manner, P<0.05; 
And the effect on ectopic is stronger than on 
normal or eutopic, the difference had statistical 
significance, P<0.05; There was no difference 
between eutopic and normal stroma cells, 
P>0.05. These results suggested GnRH-II had 
anti-proliferative effect, especially to the ecto-
pic ESC which was consistent with the above 

reported [22-25]. Klemmt PA et al. [34] also 
found that ectopic endometrium survival ability 
is poor with EMs patients, may also become 
targeted treatment on ectopic endometrium. 
These results suggest that GnRH-II may be- 
come one of treatment methods in endome- 
triosis.

Apoptosis effect of GnRH-II on three ESC in 
vitro

It’s well known, GnRHa (GnRH-Ia), because its 
effective apoptosis-inducing and proliferation-
inhibiting effects on endometrial stroma cells, 
has become the ideal drug in treatment of EMs. 
GnRHa could obviously inhibit proliferation of 
eutopic and ectopic endometrial stroma cells in 
patient with endometriosis; promote cells 
apoptosis; and decrease the expression of 
VEGF to achieve the aim of EMs treatment [25, 
28, 35]. Results obtained from in vitro culture 
proved that GnRHa Leuprorelin could inhibit the 
eutopic ESC in patients with EMs and promote 
cells apoptosis, the mechanism might be asso-
ciated with its up-regulation of Bax and Fas-L 
expressions and down-regulation of Bcl-2 
expression [36]. GnRH-I (100 ng/ml) could pro-
mote the apoptosis of endometrial stroma cells 
in both EMs group and the normal group while 
antide (10-7 M) could cancel out such an effect 
[37]. And another study found that GnRHa had 
the strongest pro-apoptosis effect on endome-
trial stroma cells by adding GnRHa, LING21US 
(Levonorgestrel-releasing intrauterine system) 
and MPA (medroxyprogesterone acetate) with 
transmission electron microscopy (TEM) [38].

Our study revealed that GnRH-II induced apop-
tosis of three ESC, shown as karyorrhexis, kary-
olysis, karyopyknosis, and even apoptotic body 
formation. Hoechst staining morphologically 
confirmed that GnRH-II induced ESC apoptosis 
in a dose-dependent manner (P<0.05); exhibit-
ed significant differences among three groups 
(P<0.05), and the ectopic was the strongest 
(P<0.05). In addition, the flow cytometry found 
the similar results. Which further confirmed the 
reliability of the results and the conclusions we 
had drawn: GnRH-II had the effect of promoting 
apoptosis, especially on the ectopic ESC. Leu- 
prorelin (GnRH-Ia) could promote the apoptosis 
of eutopic ESC in patients with EMs, and such 
an effect could be canceled out by GnRH-I 
antagonist antide 10-7 M [25]. The similar res- 
ults had been proved between in our study and 
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other studies [25, 28]. Cell apoptosis is actually 
the process of caspase irreversible finite cas-
cade amplification reaction process of hydroly-
sis of the substrate. Fister et al. [39] confirmed 
that GnRH-II antagonist resulted in cell apopto-
sis of human endometrial cancer and ovarian 
cancer by activation of caspases-3 in dose-
dependent manner. Based on our results, 
together with other related studies [25, 39], it is 
reasonable that GnRH-II can serve as a new 
drug in treatment of EMs someday, and its 
action mechanism may be realized partly 
through its apoptosis-promoting effect on 
endometrial stroma cells. 

The effect of GnRH-II on VEGF secretion of ESC 
in vitro

Although the pathogenesis of EMs are varied, 
the ectopic endometrium to grow successfully 
must have new blood vessels to provide blood 
in the abdominal cavity. Angiogenesis plays an 
important role in the pathogenesis of EMs [40]. 
VEGF is currently recognized as the most key 
one in numerous promote angiogenesis fac-
tors, and it is a kind of multifunctional cytokine, 
especially to promote vascular endothelial cell 
hyperplasia, form new blood vessels. which 
provide blood supply for the success planting of 
the ectopic endometrium in the abdominal cav-
ity, and these help to develop EMs [41]. Our 
study found three ESC can secrete VEGF, and 
the level of VEGF had no difference (P>0.05). 
GnRH-II increased significantly VEGF secretion 
inhibition rate in three ESC, in a dose-depen-
dent manner, P<0.01; And the ectopic was 
stronger than the eutopic or normal, P<0.01; 
There was no difference between the eutopic 
and the normal, P>0.05. Which provided a 
experimental reference for GnRH-II treatment 
endometriosis.

In summary, GnRH-II can affect directly on ESC 
by inhibited ESC proliferation; induced ESC 
apoptosis; reduce the release of VEGF, espe-
cially to the ectopic ESC of EMs in vitro which 
provided the experimental and theoretical 
basis for GnRH-II treatment of endometriosis.
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