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ARTICLE INPO ABSTRACT
Article kigory: Objectives To investigate whether geniatein in anti-inflammation and anti-angiogenesis in
Received 5 Mevch 2014 endomstriosis cells, Methods: Primary endometriosia cells wers divided into seven groups,
o o e el including control group and genistein—trestment group at dose 5 until 50 ¢ mol/L, The times of
Aveiluble crline 30 December 2014 incubation is 6, 24, and 48 hours. Levels of TNF— g , [L-6, IL-1 B, MMP-2, and VEGF-A in
level of TL-1B wan significantly Jower in genigtein—treatment st dose 20 until 50 4 M compared
K‘J':“f‘" to the control group {6 boure of treatment} (P<0.05). In 24 hous of treatment, the level of IL-1
Anti~inflammatory wea significantly lower in ganistein—treatment sturt at all doses conmpared to cantrol group (P <0.05).
Anti-angiogenesia For 48 hours of incubation, the level of -1 § was significantly lower in of penistein—treatment
Sl group at dose 10 until 50 2 M than that to control growp (P<0:05). The level of TNF- o and IL—6
wesrs significantly decreased in genistain—treatment compared to contral group in all doretion of
treatment (P<0.05). Level of VEGF-A wexe mgnificantly lower in gemistein—treatment at dose 20
umtil 50 p M comparad ta contrel group (P<0.05). The level of MMP-2 was significantly lower in
the penigtein-treatment at dose 10 aned 30 1 M compared to control proup in 6 heurs of treatment
{P<0.05), at dose 10, 40, and 50 gz M (24 howrs of treatment), and all doses {48 hours of
treatment). Conclesion: In conchsion, ganistein act as anti-frflammatory and anti-angiogeneaia
in primary culiure cells of endometringis.
response, increase macrophage and its activity which
1. Introduection induces general inflammatory responsell-5l. The reported

endometriosis prevalence in women of reproductive age

Endometricsis is one of the most frequent benign
gymecological diseases that has been known for over 50
years. This disease was characterized by the implant and
growth of viable endometrial tissue outside the uterine
cavity. Endometriosis showed altered humoral immune
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ranges up to 10%{1]. In infertile women, the prevalence may
rise to 50%(5l. Nevertheless, these numbers are likely to
be underestimated. The most common clinical symptoms
include chronic lower abdominal and pelvic pain,
dysmenorrhea, dyapareunia, abnormal uterine bleeding,
and infertility.

Interleukin {IL)-18 is a verzatile inflammatory
eytokine that may promote the disease. IL-18 stimulates
endometriotic cells to produce various eytokines and
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growth factors that play roles in adhesion, growth, invasion,
inflammation and engiogenesis in endometriotic tissues [7-12],
The levels of IL-18 are increased in the pexitoneal fluid (PR
and peritoneal macrophages in women with endometriosis and
in endometriotic tissueslld). On the other hand, II.-1 receptor
antagonist, a competitive antagonist for IL-1 B, iz decreased
in the PFIl4.. Another antagonist for IL-1 § , scluble IL-1
recepior type II, is also decrensed in the PF of women with
endometrinsisfis],

Surgical removal of ectopic lesions represents the first line
interveniion but is hampered by a relevant percentage of
Tecurrenceslls. 17, In addition, a variety of medical hormonal
therapies, all aimed to reduce the levels of circulating
estrogens, are currently availablells]. However, these
treatments are often unsatisfactory and cannot he used aver
long perioda of time, due to the ocourrence of severe adverse
effects. Therefore, new and improved therapeutic solutions
that can efficiently reduce lesions with limited side effects
and no interference with the patient’s fertility are definitely
desirable.

Genistein, one of the active ingredients in soyhean, posscascs
many bioactivities, including anti-neoplastic activity in
muliiple tumor types by severnl mechaniams [19.20], Previous
studics also indicated that genistein act as antiinflammatory
and antiangiogenesis agent. Genistein inhibit the increased
relense and expression of inflammatory cytokines, including
interleukin—1 g {L—1 B), tumor necrosis factor— a (TNF— o)
inducing by LPSR1]. Compared with other isoflavone compounds,
genistein was the most patent inhibitor of angiogenesis i vitro
and in vivo. Genistein exhibited a dose—dependent inhibition
of expression/excretion of vascular endothelial growth factor,
plaielei—derived growth factor, tissue factor, urckinase
plasminogen activator, and matrix metalloprotease—2 and
9, respectivelylzzl. Injections of estrome or genistein (50 or
16.6 microg/z BW) significantly reduced uterine ER-alpha
compared to vehicle—treated amimal model of endomedriosiaf2s],
Higher levels of urinary genistein was associated with
decrensed riek of advanced endometriosis(24l. Genistein
caused a statistically significant regression of endometriotic
implantal?5], Genistein (50 and 200 mg/kg) may not be
strategies in the therapy of endometriosiali6], As far we
know, there is controversial studies to inveatigate the effects
of genistein on endometriosis, Therefore, this study aimed to
investigate whether genistein able to decrease inflammation
and angiogeneais in primary cubture cells of endometrioais.

2. Material and methods

2.1, Sumple

The samples used in this study is a tissue of women
who have endometriosis diagnosed thraugh a physical
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exgmination to gynecologic examination via ultras;und,
The informed consent was applied to patients and families,
chocolate cyst wall tissue in the capture will be used
a8 research material, The samples were collected by
Iaparoscopy mynecologist. Endometricsis tesue that is taken
18 separated into two parts, a part placed in a transport medium
for the culture and some ather tissue undergoing pathology
examination. Positive endometriosis ovarian cyst tissue will
culture subsequently. Positive results were characterized
by the presence of 2 or mare diagnostic everview including
endometrial epithelium, endometrial glande, endometrial
stroma, and pigment laden macmophages (27,

2.2. Cell culture

The: specimen will be azseptically processed and delivered
to cold condition in a solution of L. The tissues will be
placed in a sterile petri dish (diameter of ¢ cm), then cut to
obtain little pieces (volume 0.5 x 2.0 x 1 mm) uging a sterile
scalpel. About 0.5-1.0 gram of tissue will inserted into 15 mL
a sterile centrifuge tube aize, containing 10 mL of solution
II {enzymatic dissociation). Incubate specimen horizontally
in the centrifuge tube to spread to all paris of the tube for
7 mimmtes until separated cell suspension showed colored
turbid, homagenecus, and the separated part hetween the
medium and the cells(24].

The cells will centrifuge at 1700 RPM for 7 minutes,
then discard the disgociation solution using a sterile
pipette. Resuspension cells in 10 mL culture medium
then add 10 mL of complete culture medinm (DMEM, FBS,
penicillin, L-Giutamine, Streptomyein), nenbate specimen
was vertically in the conical tube for 5 minutes in order to
remove the undisaociated fragments. The supernatant which
containg cell suspension was inserted into the TC plate
using a sterile pipette. Incubation of cells in 5% bumidified
incubator 37 'C, 5% CO,. Two days later, observation will
be conducted by inverted microscope to evalute the growth
of the cell. The medium will replace every 3 days or the
medium become yellow, until the cells become condluent.
Confluent cells characterized by cells have attached to ather
cells, the appearance of the eell nucleus, plasma membrane,
cytoplasm and extracellular matrix, and larger cell sizel28],

2.3. Treatment

When confluent cells, the cells were harvested, Count the
number of cells with a microscope coumting chamber using
Olymypus CX-22, abtained cell of 2.6 x 10", The cells were divided
into seven groups, including the conirol group, genistein—
treatment group at doge 5; 10: 20 30; 40 and 50 1M, The
duration of incubation was § bours, 24 hours and 48 hours.
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Four replications are applied in each group.
2.4. Analysis of IL-1 B level

The level of IL-1 B supemnatant cells was measured
immunoenzymatically using Specific sandwich enzyme—
linked immunosorbent assays (KOMA Biotech Ine, USA,
Catalog series K0331194). All procedure was done according
the deiail instruction in the kit.

2.5, Analysis of TNF— o level

The level of TNF- & in supematant cells was measured
immunoenzymatically using Specific sandwich enzyme-—
linked immuncserbeni assays (KOMA Biotech Inc, USA,
Catolog series K0331131%. All procedure was done acconding

kit instruction,
2.6. Analysis of IL—6 level

Level of [L-6 supernatant cells was measured
immunoenzymatically using Specific sondwich enzyme—
linked immunoszorbent assays (KOMA Biotech Inc, USA,
Catalog series K0331194). All procedure was done according

the instruction i the kit.
2.7. Analysis of MMP-2

Level of MMP-2 in supernatant cells was measured
immunoenzymatically using Specific sandwich enzyme—
linked immunoscrbent assays (R&D System, Minneapolia,
USA, Catalog series DMP2FO). All procedure was done
according the manufacturer’s instruction.

2.8, Analysis of VEGF-A

Level of VEGF-A in supernatant cells was measured
immunoenzymatically using enzyme-linked immunosorbent
asgaye (eBivacience, Vienna, Ausiria, Catalog zeries
BMS277/2). All procedure was done neomding manufaetures’s
ingtruction in the kit.

2.9. Ethics

This research haz been approved by the research ethics
committee, Faculty of Medicine University of Brawijaya,
Malang, Indonesia,

2.10. Statistical analysis

Dain are preseried as mean + SD and differences between
groups were analyzed using 1-way ANOVA with SPSS
15,0 statistical package. The post Hoc test was used if the
ANOVA war significant. P<0.05 was considered statistically

significant.
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3. Resylts

The level of -1 was significantly lower in geniatein—
treatment from 20 to 50 # M sompared with control group
{6 hours of treatmertt) (P<0.05). In 24 howrs of treatment, the
level of T-18 was significantly lower in genistein—treatment
atart at lowest dose compared to eontrol group (P <0.05).
For 48 hours of incubation, the level of IL-1F waa
significantly lower in genistein—treatment group at dose
10 pm/L until 50 »m/L than that to control group {P<0.05).
The optimum dose of genistein for 6 hours, 24 hours and
48 hour incuhation period achieved in 30, 40, and 40 ¢ M,
respectively, as shown in Figure 1.
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Figure 1. Changes in the IL~1 B level in the culture of endometriosis
cells receiving several doses of genistein, Values (mean &+ SI} were
obtained from each group of 3 culture replication in sach group afier 6,
24, and 48 hours of the experimental period. *P<0.05 o comparisons
with the cantral groaps.

Figure 2 showed the level of TNF—a in comtrol and
genistein—treatment group. The level of TNF- o was
significantly decreased in genistein—treatment eompared
to control group in all duration of treatment {P<0.05). The
optimum doee of genistein for 6 hours, 24 hours, and 48 hour
incubation period are 20, 10, and 5 p M, respectively.
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Fignre 2, Changes in the TNF- ¢ level in the culture of endometriosds
sl eciivinip siwaral doses of peoksta: The: daty st the roaas
+ 5D (sianderd devistion) of three experiments each in triplicate (6, 24,
il AR o of the experimental period). P < 0.05 for conmpariscns with
the control groups,
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Figure 3 presents the level of IL-6 in control and
genistein—treatment group. The level of IL—6 was
significantly lower in genistein—treatment compared to
control group in all duration of treatment (P<0.05). The
optimum dose of genistein for 6 hours, 24 hours, and 48 hour
ineubation period are 40, 50, and 5 1 M, respectively.
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Figore 3. Changes in the IL—6 level in the culture of endometricais

cells receiving several doses of penistein, Values {mean + SD) were

obtained from each group of 3 culture replication in each group after 6,

24, and 48 beurs of the experimental period. *P.<0.05 for comparisona

with the control groups.

Lavel of VEGF—A were significantly lower in genistein—
treated at dose 20 to 50 # M than control group (P<0.08). The
optimurm dose of genistein for 6 hours, 24 hours, and 48 hour
treatment period is 40 & M, as seen in Figure 4.
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Figure 4, Changes in the VEGF-A level in the culture of
e ol s Ral A o pcabadsi N liaa et
+ 8D} were obtained from each groop of 3 culture replication in each
group after &, 24, and 48 honre of the experimental pariod. *P<0.05
for comparisons with the contral groupa.

The level of MMP-2 was significantly lower in genistein—
treatment at dose 10 and 30 # M compared to control group
in 6 hours of treatment (P<0.05). In 24 hours of treatment,
the level of MMP-2 was significantly lower in genistein—
troatment at dose 10, 40, and 50 ¢ M compared to control
group (P<0.05). For 48 houra of ineubation, the level of
MMP-2 was significantly lower in all doses of genistein—
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trestment than that in control group (F«0.05). The optimum
dose of genistein from 24 hours and 48 howr incubation
period achieved in 10 and 30 M, reapectively, as presented
in Figure 5.
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Figore 5, Changes in the MMP-2 level in the calture of
endometriosis cells receiving several doses of genistein. Values (mean
% 5II) were obtained from sach group of 3 culhure replication in each
group after 6, 24, and 48 hours of the saperimental period. *P<0.05
for comparisons with the contral groupa.

4. Discussion

In order to confirm endometriosis cells, we measured
the expression of eatrogen receptor— B and estrogen
receptor— o . We found that the expression of estrogen
receptor— B was higher (55.18%) compared with the estrogen
receptor— o (30.40%). This finding indicates that the
tissue in our culture confirmed as endometriosis.
Previous studies showed that deficient methylation of the
estrogen receptor— B promoter results in pathaelogical
overexpression of ER B in endometriotic atromal cellal24].
In addition, high levels of estrogen receptor— B suppress
estrogen receptor— q expressionl3t-31], A severely high ER B
—to—ER « ratio in endometriotic stromal cells is associated
with increased cyclo—oxygenase—2 levels contributing to
inflammationf32],

The level of TNF— ¢ and I1L—6 was significantly decreased
in genistein—treatment compared to control group in all
duration of treatment. The optimum dese for TNF-«
lowering effect of genistein were 20 # M (6 hours), 10 M
(24 hours), and 5 ¢ M (48 hours), reapectively. In addition,
the optimum dose for IL—6 lowering effect of genistein are
40 ¢ M (6 hours), 50 4 M (24 hours), and 5 4 M 48 hours),
respectively. Genistein may attenuate the initiation of

intracellular signaling cascades by LPS thmugh inhibiting
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NF- kB activation by inhihiting the binding of LPS to TLR—4
on microglial cellef21]. Genistein administration decreazed
the levels of TNF—a and [L—6 in gerum and liver, as well
as inhibited Tk B— ¢ phosphorylation, nuelear translocation
of NF— x B p65 subunit, and activation of c—Jun N-terminal
kinase (JNK)321. Besides, genistein decrensed TNF—q
production by macrophages stimulated with Candida
albicoms3,

The level of IL-18 was significantly lower in genistein—
treatment at dose 20 to 50 #M compared to control group
{6 hours of treatment). In 24 hours of treatment, the level
of IL-1P was significantly lower in genistein—treatment
start at lowest dose compared to control group, For 48 hours
of incubation, the level of -1 8 was significantly lower
in of genistein—treatment group at dose 10 to 5¢ £ M than
that to confrl group. The optimum dose of genigtein from &
hours, 24 hours and 48 hour incubation period achieved in
30, 40, and 40 p M, respectively, as shown in Figure 3, This
finding indicates that genistein able to inhibit the effects
of IL-18 a8 a versatile inflammatory eytokine that may
promote the endometricsis, IL~18 stimulates endomedriotic
cells to produce various cytokines and growth factors that
play roles in adhesion, growth, invagion, inflammation and
angiogenegis in endometriotic tissues[7-121

In thig study, the level of YEGF—A were significantly lower
in genigtein—treatment of dose 20 1M until 50 ¢+ M compared
1o control group. The optimim dose of genistein in 6 hours, 24
hours, and 48 hour treatment period were 40 £ M, The level
of MMP—2 was significantly lower in genistein—treatment at
dose 10 and 30 # M compared to control group in 6 hours
of freatment, In 24 hours of trentment, the level of MMP-2
was significantly lower in genistein—treatment at dose 10,
40, and 50 1+ M compared to condrol group, For 48 houre of
incubation, the level of MMP—2 was significantly lower in
all doses of genistein—treatment than that te contrel group,
Previous studies showed that genistein exhibited a dose—
dependent inhibition of expression of angiogenesis marker,
including vascular endothelial growth factor, and matrix
metalloprotease—2 due to down—regulates the transeription
and translation of genes[?2 3], Besides genistein at the
concentration of 200 p mol/L can sufficiently inhibit the
proliferation of humm endometrial endothelial cells (HEECs)
and endometrial glandular epithelium gimultaneously in
witrofis],

In conclusion, our data suggested that genigtein act as
anti~inflammatory and anti-angiogenesis in primary culture
cellz of endometricsis.
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