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Abstract:

Introduction: Endometriosis is the presence of endometrial glandular and stromal cells
outside of the uterine cavity. This disease is found in about 10% of women of the reproduc-
tive age and in up to 50% of women with infertility. Surgery continues as the first-line treat-
ment to eradicate endometriotic lesions but recurrence of the condition occurs in up to 47%
of women.

Materials and Methods: The aim of the present study is to determine prolactin levels in
human culture of endometrial fragment. Endometrial biopsy in Premenopausal patient’s
women referred to Toronto Center for Advanced Reproductive Technology (T.C.A.R.T) for
infertility treatment such as uterine myomas or ovarian cyst. Endometrial samples were
collected from a total of ten normal ovulating women on cycle days 19-24. The biopsies were
obtained from the fundal region of the uterine cavity. Ten tissue fragments were cultured by
three dimensional methods for each patient. Supernatant fluid sample was collected from
endometrial samples which were cultured in a three-dimensional fibrin matrix.

Results: Level of prolactin in Supernatant fluid of endometrial samples were placed in a
three-dimensional fibrin matrix culture system were determined. These data showed Cell
proliferation was observed in 91% of the wells. Angiogenesis was observed in 51 wells that
showed cell proliferation (56%). The level of Prolactin in the supernatant fluid of wells that
showed angiogenesis were increased (P<0.05) compare to supernatant fluid of wells that
didn’t show angiogenesis.

Conclusion: Prolactin might play an important role in promoting neovascularization and cell
proliferation in establishment endometriosis. Prolactin is involved in the regeneration of the
endometrium and the growth of endometriosis.
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Introduction:

Endometriosis is the presence of endo-
metrial glandular and stromal cells out-
side of the uterine cavity. This disease is
found in about 10% of women of the re-
productive age and in up to 50% of

women with infertility.(*)

In these women, quality of life is often
negatively affected by chronic pelvic
pain, severe dysmenorrhea, and
dyspareunia, no medical therapy has
been demonstrated to be effective in
eradicating the disease or in preventing it
without unacceptable side effect®>3) Sur-
gery continues as the first-line treatment
to eradicate endometriotic lesions but
recurrence of the condition occurs in up
to 47% of women.® In primate, endo-
metrium angiogenesis has been demon-
strated either during the early prolifera-
tive and in the secretory phases.(*) Re-
cently, the induction of an angiogenic
phenotype in human endometriotic cells
has been shown pari passu by the estab-
lishment of their ability to implant.®® En-
dometrial fragments, similarly to tumor
metastases, follow two basic steps to
generate endometriosis: implantation
and acquisition of a new blood supply
through  angiogenesis.®  Retrograde
menstruation is a very common physiol-
ogic event in cycling women with patent
tubes.® This latter evidence suggests
that retrograde menstruation facilitates
transport of endometrial tissue to the
peritoneal cavity but that some other
factor renders certain women susceptible
to the implantation and growth of ectopic
endometrium.®) Endometrial fragments
can proliferate as ectopic lesions in a fi-

brin matrix, the same mechanisms un-

derlying the predisposition to form adhe-
sions could provide important information
to explain the susceptibility of some
women to develop endometriosis.(® The
endometrium is unique among adult tis-
sues because it undergoes intense prolif-
eration, secretion, regression, and re-
generation during each menstrual cycle.
At menstruation, endothelial cells sprout
out from the ruptured spiral arterioles
and venules and recruit other cells: pery-
cites for vessels to become -capillaries
and smooth muscle cells for the larger
blood vessels.®® Angiogenesis, the devel-
opment of new capillaries from pre-
existing blood vessels, is a tightly con-
trolled phenomenon and generally does
not occur physiologically except in the
female reproductive system (') Angio-
genesis is a major step in the establish-
ment of endometriosis, The mechanisms
of angiogenesis and the related growth
factors are presented and summarized to
a model of angiogenesis in endometrio-
sis.(*3) Angiogenesis, defined by the for-
mation of new capillaries from pre-
existing blood vessels, involves the inter-
action of number of tightly regulated
molecules including vascular endothelial
growth factor (VEGF), which is recog-
nized as a pivotal angiogenic factor.(!¥
The Vascular endothelial growth factors
(VEGF), the angiopoietins 1 and 2 as well
as different matrix metalloproteinase are
expressed in the endometrium and en-
dometriosis.*> VEGF, the most potent
direct-acting angiogenic protein known
(15, 16) s a diffusible endothelial cell-
specific mitogen and angiogenic factor
that also increases vascular permeability,
It elicits a pronounced angiogenic re-

sponse in a variety of in vivo models.(*”
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21) Endothelial cell survival in newly
formed vessels is VEGF-dependent.(??
Prolactin-mediated increase VEGF pro-
duction and prolactin also possess both
angiogenic and antiangiogenic effects.®®
The pituitary hormone PRL (prolactin) is
a multifunctional polypeptide which ex-
erts a role on cell proliferation and may
also contribute to cell differentiation. PRL
is also produced by immune cells and is
regarded as a key component of the neu-
roendocrine-immune loop and as a local
regulator of macrophage response.?®®
Prolactin, a polypeptide hormone se-
creted by the acidophilic cells of the an-
terior pituitary gland, is implicated in di-
verse arrays of physiological functions
such as moregulation, reproduction,
growth, and development.®?® PRL syn-
thesis has been demonstrated in extra-
pituitary tissue, including endothelial,
neuronal, and immune cells such as lym-
phocytes, mononuclear cells, and thymo-
cytes.?® The intact human PRL molecule,
with a molecular mass of 23 kDa, was
found to be angiogenic and increases cell
proliferation in bovine brain capillary en-
dothelial cells whereas its respective 16
kDa Nterminal fragment is antiangio-
genic.®® In previous studies'® had
showed that in vitro culture of human
endometrial tissue in a three- dimen-
sional (3-D) fibrin matrix can proliferate
and sprout new vessels and showed
stromal cells(Adult stem cells) are capaF-
ble of proliferation and the generation of
new blood. The aim of the present study
was to determine whether endothelial
cells in a specific three-dimensional (3-D)
in vitro fibrin matrix model can release
PRL hormone for development of angio-

genesis to promotion of endometriosis.

Materials and Methods:
Patients

Endometrial biopsy in Premenopausal
patient's women referred to T.C.A.R.T for
infertility treatment such as uterine
myomas or ovarian cyst. Exclusion crite-
ria included any endometrial abnormality
(polyps, hyperplasia, or cancer) and ad-
ministration of any hormones, GnRH
agonist therapy, or intrauterine device
(IUD) within last 3 months. The Research
Ethics Committee of T.C.A.R.T authorized
the use of fragments of human endo-
metrium as described. A written informed
consent describing the procedures and
aims of the study was obtained from
each donor in compliance with regula-
tions concerning the use of human tis-
sues. Endometrial samples were collected
from a total of ten normal ovulating
women on cycle days19-24 (for each pa-
tient 10 samples). The biopsies were ob-
tained from the fundal region of the uter-
ine cavity using an endometrial sampling
device (Endocell; Wallach Surgical De-
vices Inc., Orange, CT). In all patients,
accurate menstrual dating was carried
out according to the last menstrual pe-
riod in the early proliferative phase of the
cycle and appropriate histological dating
of each biopsy confirmed the endo-

metrium as proliferative.

Materials

Cell culture Medium 199 was purchased
from GIBCO (Burlington, ON, Canada);
cell culture supplements and all other
chemicals not listed in this section were
obtained from Sigma Chemical Co. (Oak-
ville, ON, Canada). Plastics for cell cul-

ture were supplied by Falcon (Becton
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Dickinson Labware, Franklin Lakes, NJ).
Prolactin (DPC, Los Angeles, CA) levels
were measured using the Immulite
automated immunoassay analyzer (DPC,

Los Angeles, CA).

Detection of PRL by ELISA

The PRL level was determined using a
PRL immunoassay available from DPC.
The frozen supernatant obtained from
tissue culture was thawed at room tem-
perature, pipetted on a sample cup des-
ignated with a number. An Immulite
automated immunoassay analyzer was
then used to determine the level of PRL
in each sample. The Immulite system
utilizes assay specific antibody, or anti-
gen-coated plastic beads as the solid
phase, alkaline phosphatase-labelled re-
agent, and a chemiluminescent sub-
strate. The Immulite system automates
the entire assay process. After incubating
the beads with the supernatant and the
alkaline phosphatase reagent, the reac-
tion mixture was separated from the
bead by spinning the test unit at high
speed on its vertical axis. The entire fluid
content was transferred to a coaxial
waste chamber in the test unit. The bead
was left with no residual, unbound label.
The bound label was then quantitated
with a dioxetane substrate that produces
light. Light emission was measured by a
photomultiplier tube (PMT) and the re-
sults were calculated in each sample.

In vitro cultures of human endometrium

Each endometrial biopsy was placed in
cold sterile phosphate-buffered saline
(PBS) solution containing 2.5 mg/mL
amphotericin B and 50 mg/mL gentamy-

cin. It was immediately cut into approxi-

mately 1- mm fragments using fine dis-
secting forceps and a scalpel. The ex-
plants were cleared of residual clots and
placed in PBS before their use. Cultures
were performed in 24-well culture plates.
Each well contained 0.5 mL medium 199
supplemented with 3 mg/mL fibrinogen
and mixed with 15 IL thrombin 6(50 NIH
U/mL in 0.15 M NacCl). Each endometrial
fragment was quickly placed in the centre
of the well after clot formation and cov-
ered by an additional 0.5 mL/well of the
fibrinogen/thrombin solution, to hold it at
the same level between the two clots.
After gel formation, 1 mL/well of medium
199 supplemented with 5% heat-
inactivated fetal bovine serum, 0.1% e-
aminocaproic acid, L-glutamine (2 mM)
and antibiotics (streptomycin 50 mg/mL,
penicillin 50 IU/mL and amphotericin B
2.5 mg/mL) was added. Explants were
cultured at 37_C in a humidified envi-
ronment of 5% CO2 in air for 6 weeks.
Culture medium was changed every 3
days. Ten tissue fragments were cultured
for each patient. Endometrial explants
were observed daily and photographed
every 3 days using a phase-contrast mi-
croscope (Leica DM IRE2, Bensheim,

Germany).

Statistical analysis

Data are expressed as mean £ SEM Sta-
tistical analysis was performed by chi-
square using SigmaStat Version 1.0
(SigmaStat Software HighEdit Profes-
sional Copyright_ 1993, MicroHelp Inc.
and HeilerSoftware GmbH, San Rafael,
CA, USA). Comparisons between prolac-
tin level values were made by Student's
t-test. A P-value of <0.05 was considered

significant



Shiraz E-Medical Journal, Vol. 10, No. 1, January 2009

Results:

During the first week of culture, invasion
of stromal cells into the fibrin matrix oc-
curred (Fig. la). After 2 and 3 weeks,
rudimentary capillary-like structures con-
sistent with angiogenesis were observed
(Fig. 1b).

Cell proliferation was observed in 91% of
the wells and angiogenesis was observed
in %51 wells (Fig.2). The level of PRL in
the supernatant fluid of wells with angio-

genesis were increased (P<0.05) com-

pare to supernatant fluid of wells without
angiogenesis (19 = 0.2 vs. 9 = 0.1)

(Fig.3).

Figure 1: Microscopic phase contrast picture of stromal cell invasion into the fibrin matrix during the first

week of culture (a), and rudimentary capillary-like structures consistent with angiogenesis after 2-3 weeks in

culture (b).
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Figure 2: Cell proliferation and angiogenesis in
three-dimensional cultured endometrial frag-
ments. Bars indicate the percentage

PRL

With angiogenesis Without angiogenesis

Figure 3: PRL level in supernatant of wells in
with angiogenesis and without angiogenesis. Data
are expressed as means = SE.* Difference from
prolactin value in angiogenesis group (P< 0.05)
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Discussion:

In this report, we describe the expression
of PRL in human endometrial tissue in 3D
culture and considering proliferation, in-
vasion and angiogenesis are likely impor-
tant mechanisms in the pathogenesis of
endometriosis. This study provides fur-
ther validation of the 3D culture model of
endometriosis. In the fact that ectopic
endometrial tissue requires development
and activation of a vascular network (an-
giogenesis) for early proliferation in the
pelvis of women is currently well known
(25, Angiogenesis is dependent on soluble
factors released from cells.®® Several
peptide growth factors, including FGF-a,
FGF-b, PD-ECGF and VEGF, stimulate
vascular endothelial cell growth in vitro
and angiogenesis in vivo. VEGF was con-

sidered essential in uterine angiogene-
sis.(27)

PRL-mediated increase VEGF production
is dependent on the levels of HO-1 gene
expression as evidenced by modulating
HO-1 levels by known inducer or inhibi-
tor. Experimental results demonstrated
that pre-treatment of macrophages with
SnCl2, an inducer of HO-1, caused a sig-
nificant increase in PRL-mediated VEGF

release.®¥

A hormonal alteration of PRL secretion
could be the origin of infertility in pa-
tients with endometriosis.®® Both endo-
metriosis and abnormal prolactin secre-
tion are important infertility causing fac-
tors. While endometriosis has a strong
association with infertility, the exact rea-
son for impaired fertility in endometriotic

women is still unknown. Several factors,

such as altered prostaglandin secretion,
cytokine secretion, luteal phase defect,
autoimmune phenomena, and disorder of
PRL secretion have been proposed as
causes of infertility in patients with en-
dometriosis.?*33  Although there are
several clinical and experimental reports
suggesting a relationship between endo-

metriosis and abnormal PRL secretion.(3%
37)

Reported that the PRL response to TRH
was significantly greater in endometriotic
patients than in normal women and that
the PRL response to TRH before treat-
ment was significantly higher in patients
who after danazol treatment showed per-
sistent endometriosis at the second
laparoscopy, suggesting a possible pre-
diction of therapeutic results in endome-
triosis by TRH testing.(®® Suggestion that
the PRL response to TRH was related with
the severity of endometriosis.®*® On the
other hand hyperprolactinemia may be
responsible for the infertility associated
with endometriosis, since they observed
that some infertile women with endome-

triosis.(3*

In the present study we could establish
endometriosis in early stage according to
facioni method ?”) and the prolactin level
in the supernatant fluid of wells were
measured .the PRL in the supernatant
fluid of wells with angiogenesis were sig-
nificant variations with the supernatant
of wells without angiogenesis. Suggesting
that the endometrium with angiogenesis
is more likely to secretion of prolactin
implant to establish of endometriosis. It
is important to identification in endo-
metrium vessels and it is provided the

opportunity to study angiogenesis as a
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model for endometriosis. finally, since
angiogenesis is very important factor to
establishment of endometriosis and the
basic factor for angiogenesis is secretion
of VEGF, and VEGF will be increase by
secretion of prolactin, PRL might play an
important role in promoting angiogenesis
in establishment of endometriosis. May
be if we can control level of prolactin we

can control of endometriosis.
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